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Safety Summary

No.ESAOOl

To ensure thorough understanding of all functions and to ensure efficient use of this equipment, please read the 
Instruction Manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of 
operations caused due to incorrect or inappropriate use of this equipment.

Careful attention to personal safety should be paid when operating and servicing this equipment. Please be sure to 
always use this equipment correctly and safely.

■ W arn ing  Labels

Warning labels such as shown below are applied to Advantest products in locations where 
specific dangers exist. Pay careful attention to these labels during handling. Do not remove or 
tear these labels. If you have any questions regarding warning labels, please ask your nearest 
Advantest dealer. Our address and phone number are listed at the end of this manual.

A  WARN ING 1
NO OPERATOR SERVICABLE PARTS INSIDE.SERVICING TO BE PROVIDED BY TRAINED INDIVIDUALS.________ ,

A A  WARNING
HIGH VOLTAGE 
SHOCK HAZARD

A  W A R N I N G
FOR CONTINUED PROTECTION 
AGAINST FIRE HAZARD. 
REPLACE FUSE WITH 
SAFE TYPE AND RATING.

A  WARNING 1
TO AVOID ELECTRIC SHOCK, DISCONNECT MEASURING TERMINALS AND LINE CQARD BEFORE OPENING CASE. 00 NOT OPERATE VITH CASE REMOVED.

>■■■11. i i i . in 1.1. i M — i

Sep 20/95 Safety-1



Safety Summary

■  Basic Precautions

Please observe the following precautions to prevent fire, bum, electric shock, and personal
injury.

•U s e  a power cable rated for the voltage in question. Be sure however to use a power cable 
conforming to safety standards of your nation when using a product overseas. Do not place 
anything heavy on top of the power cable.

•W hen inserting the plug into the electrical outlet, first turn the power switch OFF and then 
insert the plug as far as it will go.

#W hen removing the plug from the electrical outlet, first turn the power switch OFF and then 
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands 
are dry at this time.

•B efore turning on the power, be sure to check that the supply voltage matches the voltage 
requirements of the equipment.

• B e  sure to plug the power cable into an electrical outlet which has a safety ground terminal. 
Grounding will be defeated if you use an extension cord which does not include a safety 
ground terminal.

• B e  sure to use fuses rated for the voltage in question.

• D o  not use this equipment with the case open.

• D o  not place any heavy objects on top of this equipment. Also, do not place flower pots or 
other containers containing liquid such as chemicals on top of or near this equipment.

• D o  not stick or drop metal or easily flammable objects into the ventilation outlets of this 
equipment.

• i n  the case of products which emit laser light, do not look direcdy at the output connector 
edge or the connected fiber output edge.

Safety-2 Sep 20/95



Safety Summary

■  Caution Symbols Used Within the Instruction Manual

Symbols indicating items requiring caution which are used in this instruction manual are 
shown below together with their meaning.

DANGER:  Indicates an item where there is a danger of serious personal injury (death 
or serious injury)

WARNING:  Indicates an item relating to personal safety or health

CAUTION : Indicates an item relating to possible damage to the product or equipment 
or relating to a restriction on operation

iSafety Marks on the Product

The following safety marks can be found on Advantest products.

A

J A®
A ?  _L

Indicates that care in handling is required. A reference to the 
appropriate pages in the instruction manual is given to protect 
yourself and the product.

Represents a ground symbol. This indicates field wiring terminals 
which must be grounded before using the equipment to prevent 
electric shock.

Indicates dangerous high voltage. This is placed at locations 
where 1000 volts or more is input or output

Indicates a frame (or case) terminal. This is placed on terminals 
connected to the outside frame (or case) of the product.

Indicates alternating current (current or voltage).

------- : Indicates direct current (current or voltage).

/ \ /  Indicates alternating current (current or voltage) and direct
current (current or voltage).

Sep 20/95 Safety-3



Safety Summary

■  Precautions when Disposing of this Equipment

Be aware of the following harmful substances when disposing of this product and be sure they 
are disposed of properly. If you have questions on how to dispose of this product, please 
contact your nearest Advantest dealer. Our address and phone number are listed at the end of 
this manual.

Harmful substances: (1) PCB (polycarbon biphenyl)
(2) Mercury
(3) Ni-Cd (nickel cadmium)
(4) Other

Items possessing cyan, organic phosphorous and hexadic 
chromium and items which may leak cadmium or arsenic 
(excluding lead in solder).

■  Replacement Parts

Some parts used in this equipment are expected to wear out over time due to friction or other 
causes. Please replace these parts periodically to ensure a set level of performance. If you have 
questions about replacement parts, please ask your nearest Advantest dealer. Our address and 
phone number are listed at the end of this manual.
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NOTICE

ADVANTEST provides the following power cables for each country. 
If there was any inconvenience on your use, please contact our 
subsidiaries or ADVANTEST representatives.

Plugs Standards/Countries Ratings/Color/
Length

Accessory
Codes

1 0 0 

V
JIS : JAPAN Rating :125V 

7 A
Color :Black 
Length :2m

AO1402 

A01412

2 D 1

V
UL : USA 
CSA : CANADA

Rating :125V 
7A

Color :Black 
Length :2m

A01403
(Opt.95)

A01413

3

©

CEE : EUROPE 
VDE : FRG 
OVE : AUSTRIA 
SEMKO : SWEDEN 
DEMKO: DENMARK 
KEMA : NETHERLANDS 
FIMKO : FINLAND 
NEMKO: NORWAY 
CEBEC : BELGIUM

Rating :250V 
6A

Color :Gray 
Length :2m

A01404 
(Opt.96)

A01414

4 (•!")
SEV : SWITZERLAND Rating :250V 

6A
Color :Gray 
Length :2m

A01405
(Opt.97)

A01415

5
SAA : AUSTRALIA 

NEWZELAND
Rating :250V 

6A
Color :Gray 
Length :2m

A01406 
(Qpt.98)

6
f 5 U i l

i— —i  J . ----> t\

\

J

BS : UK Rating :250V 
6A

Color :Black 
Length :2m

A01407 
(Opt.99)

V

A01417

N ote: “E“ shows earth (ground).

Mc-cbl-9106 ADVANTEST CORPORATION



TABLE OF CONTENTS

SECTION 1 GENERAL INFORMATION................................... .. 1 - 1
1-1. GENERAL.................................. ................... 1 - 1
1-2. FEATURES .................................................. .. 1 - 2
1-3. ACCESSORIES SUPPLIED....................................... .. 1 - 2
1-4. SPECIFICATIONS ........................................... ... 1 - 3
1-5. OPTIONS AND OPTIONAL ACCESSORIES .......................... .. 1 - 13

1-5-1. Options ...................................... ........... 1 - 1 3
1-5-2. Optional Accessories .................................. .. 1 - 14

SECTION 2 PREPARATION AND GENERAL PRECAUTIONS ................... .. 2 - 1
2-1. INTRODUCTION.............................................. .. 2 - 1
2-2. UNPACKING................................................. .. 2 - 1
2-3. REPACKING FOR SHIPMENT .................................... .. 2 - 1
2-4. OPERATING ENVIRONMENT..... .................................. 2 - 1
2-5. CLEANING CRT DISPLAY...................................... .. 2 - 2
2-6. PREPARATION............................................... .. 2 - 3

2-6-1. Connecting Display Section and RF Section ............. .. 2 - 3
2-6-2. Power Connection and Fuse ............................. .. 2 - 4

2-7. USE OF PHOTOTAKING EQUIPMENT.............................. .. 2 - 6
SECTION 3 PANEL DESCRIPTION......................... .............. 3 - 1

3-1. INTRODUCTION.............................................. .. 3 - 1
3-2. OPERATING PROCEDURE....................................... .. 3 - 1
3-3. PANEL DESCRIPTION......................................... .. 3 - 6

3-3-1. Front Panel Description ............................... .. 3 - 6
3-3-2. Rear Panel Description ................................ .. 3 - 1 3

SECTION 4 OPERATION............................................. .. 4 - 1
4-1. INTRODUCTION.............................................. .. 4 - 1
4-2. POWER, MASTER RESET, AND LCL KEYS......................... .. 4 - 1

4-2-1. POWER Switch .......................................... .. 4 - 1
4-2-2. MASTER RESET ............................................. 4 - 2
4-2-3. L C L ................................................... .. 4 - 3

4-3. T.G., T.G. LEVEL, AND T.G. FREQ. ADJ....................... .. 4 - 3
4-4. GROUP DELAY, PHASE, AND NORMAL KEYS ....................... .. 4 - 4
4-5. INPUT.................................. ..................... 4 - 5

4-5-1. INPUT-2 ............................................... .. 4 - 5

C -  1



TABLE OF CONTENTS (Cont'd)

4-5-2. INPUT-1 (DC, AC) ............................................4 - 5
4-5-3. INPUT ATT................................................. ...4 - 6

4-6. CRT- DISPLAY..................................... ............ ...4 - 7
4-7. D A T A ......................................................... ...4 - 8

4-7-1. DATA Knob ................................................ ...4 - 8
4-7-2. DATA Step Keys ..............................................4 - 8
4-7-3. DATA Keyboard ............................................ ...4 - 9
4-7-4. HOLD ..................................................... ...4 - 9

4-8. FUNCTION..................................................... ...4 - 10
4-8-1. CENT. FREQ................................................ ...4 - 10
4-8-2. FREQ. S P A N ............................................... ...4 - 11
4-8-3. REF. LEVEL............................................... ...4 - 13
4-8-4. Vertical Scale Control .................................. .. 4 - 14
4-8-5. SWEEP TIME ............................................... .. 4 - 15
4-8-6. RES. B W ............................... ............ ...... ...4 - 16
4-8-7. VIDEO B W ................................................. ...4 - 16
4-8-8. CF STEP SIZE ............................................. .. 4 - 17

4-9. MARKER ....................................................... .. 4 - 17
4-9-1. MARKER................................................... ...4 - 18
4-9-2. MKR O F F .................................................. .. 4 - 19
4-9-3. (Delta) K e y ........................................... .. 4 - 19
4-9-4. PEAK SEARCH .............................................. .. 4 - 21
4-9-5. ZOOM ........................................................ 4 - 22
4-9-6. MKR CF ................................................. .. 4 - 24
4-9-7. SIGNAL T RACK............................................. .. 4 - 26
4-9-8. MKR/ STEP SIZE .......................................... 4 - 28
4-9-9. T.G. C N T R ................................................ .. 4 - 3 0
4-9-10. FREQ. CNTR ............................................... .. 4 - 31
4-9-11. MKR REF................................................. .. 4 - 33
4-9-12. Multi Marker Mode .......................................... 4 - 3 3
4-9-13. S P A N ................................................... 4 - 3 6
4-9-14. NEG. PEAK S............................................... .. 4 - 3 8
4-9-15. Noise Level Measurement ................................. .. 4 - 39

4-10. TRACE ........................................................ .. 4 - 40

C - 2



TABLE OF CONTENTS (Cont'd)

4-10-1. Basic Operation Procedures in TRACE mode ............... ...4 - 40
4-10-2. Simultaneous Four Trace Display ............................4 - 48

4-11. TRIGGER ...................................................... ...4 - 51
4-12. DISPLAY LINE AND L A BEL...................................... ...4 - 5 2

4-12-1. DISPLAY L I N E ................................. ........... ...4 - 53
4-12-2. LABEL .................................................... ...4 - 5 3

4-13. SAVE AND RECALL.................................................4 - 55
4-14. SHIFT ........................................................ ...4 - 5 7

4-14-1. Video Averaging (AVG.) .................................. ...4 - 57
4-14-2. FULL SPAN (SHIFT C) .................. ......................4 - 58
4-14-3. DETECTION (SHIFT n, p, s, z) ...............................4 - 58
4-14-4. REF. OFFSET ................. ............................ ...4 - 59
4-14-5. Electric Field Strength Measurement ................... ....4 - 60
4-14-6. SAVE Register Alternate Sweep-1 ........................ ...4 - 61
4-14-7. SAVE Register Alternate Sweep-2............... ......... ...4 - 63
4-14-8. Logarithmic Scaling for Frequency (Log Display) ....... ...4 - 6 4
4-14-9. Error Correction Routine ...................................4 - 6 5

4-15. QP Measurement Mode .............................................4 - 68
4-15-1. Outline ................................................. ...4 - 68
4-15-2. QP value measurement .................................... ...4 - 68
4-15-3. QP BW check .................................................4 - 71

4-16. X-Y RECORDER OUTPUT (OPTION 03) ................................4 - 72
4-17. WRITING UPPER AND LOWER LIMIT D A T A ......................... ...4 - 7 5
4-18. SWEEP RESET .....................................................4 - 80
4-19. RES. BW 7 Hz ....................................................4 - 80
4-20. CENTER FREQUENCY REPOSITIONING (DRIFT CANCEL) .................4 - 81
4-21. OCCUPIED BANDWIDTH DISPLAY.................................. ...4 - 82
4-22. HELP MODE .................................................... ...4 - 8 4
4-23. MEASURING ADJACENT NOISE LEVEL OF

OSCILLATION BY AVERAGING.................................... ...4 - 85
4-24. EVALUATION FOR TR4172*S DYNAMIC RANGE BY

TWO-SIGNAL RESPONSE ......................................... ...4 - 89
4-25. SIMULTANEOUS MEASUREMENT OF THE 2ND AND 3RD

HARMONICS OF A RADIO TRANSMITTER.............................. 4 - 92
4-26. INTERNAL STANDARD OUTPUT ON/OFF ................................4 - 9 7
4-27. ADJACENT CHANNEL LEAKAGE POWER ARITHMETIC OPERATION

SOFTWARE (OPTION 06) ............................................4 - 98

C - 3



TABLE OF CONTENTS (Cont'd)

4-28. X-Y PLOTTER INTERFACE (OPTION 07) .................. ........ ...4 - 1 0 0
4-29. N dB DOWN WIDTH MEASUREMENT................................. ...4 - 102

4-29-1. Specifcation............................................ ...4 - 102
4-29-2. Operating Procedures .................................... ...4 - 102
4-29-3. Operation by GPIB ..........................................4 - 105

4-30. NEXT PEAK SEARCH FUNCTION........................ .......... ...4 - 106
4-30-1. Specifcation ............................................ ...4 - 106
4-30-2. Operating Procedures .................................... ...4 - 106
4-30-3. Operation by GPIB ....................................... ...4 - 108

4-31. START/STOP FREQUENCY SETTING ...................................4 - 109
4-32. Gated Sweep Function (Option 12) ........................... ...4 - 110

4-32-1. General .....................................................4 - 110
4-32-2. Measurement method ...................................... ...4 - 110
4-32-3. Measurement examples .................................... ...4 - 111

SECTION 5 TRACKING GENERATOR OPERATIONS ..............................5 - 1
5-1. OPERATING TRACKING GENERATOR ...................................5 - 1
5-2. FREQUENCY RESPONSE COMPENSATION USING A DISPLAY LINE ...... ...5 - 2

5-2-1. Compensation Using the SHIFT and MHz K e y s .................5 - 2
5-2-2. Compensation Using the B-DL-^B K e y ..................... ...5 - 4

5-3. IF QUARTZ FILTER MEASUREMENT USING TRACKING GENERATOR ..... ...5 - 7
5-3-1. Connecting the TR4172 and the xtal filter .................5 - 7
5-3-2. Measuring procedure ..................................... ...5 - 8

SECTION 6 PHASE MEASUREMENT ....................................... ...6 - 1
6-1. PHASE MEASUREMENT PROCEDURE ................................. ...6 - 1
6-2. PHASE AND AMPLITUDE ALTERNATE SWEEP (SHIFT, H) ................6 - 5
6-3. SAW FILTER PHASE RESONSE MEASUREMENT ....................... ...6 - 5

6-3-1. Connecting a Saw Filter to the TR4172 .................. ...6 - 5
6-3-2. Measuring Procedure ..................................... ...6 - 6
6-3-3. Phase Display Example ............................... .......6 - 8
6-3-4. Usage of the Alternate S weep...............................6 - 9

SECTION 7 GROUP DELAY MEASUREMENT ................................. ...7 - 1
7-1. GROUP DELAY MEASUREMENT PROCEDURE ..............................7 - 1
7-2. GROUP DELAY MEASUREMENT EXAMPLE ................................7 - 3
7-3. GROUP DELAY AND AMPLITUDE ALTERNATE SWEEP (SHIFT, M) ...... ...7 - 9
7-4. APERTURE CONTROL............................................ ...7 - 10

C - 4



TABLE OF CONTENTS (Cont'd)

SECTION 8 ATTACHMENT TO GPIB AND PROGRAMMING SUPPORT............... 8 - 1
8-1. INTRODUCTION................................................... 8 - 1
8-2. GPIB OVERVIEW.................................. ............. .. 8 - 1
8-3. SPECIFICATIONS ..................................................8 - 2

8-3-1. GPIB Specifications....................................... 8 - 2
8-3-2. Interface Functions ..................................... .. 8 - 4

8-4. GPIB HANDLING OPERATION..................................... .. 8 - 5
8-4-1. Device Attachment .......................................... 8 - 5
8-4-2. Setting the GPIB address.................................. 8 - 6

8-5. Programming .................................................... 8 - 6
8-6. DATA I / O ....................................................... 8 - 9

8-6-1. OA (Output Active Data) command..... .................. .. 8 - 10
8-6-2. OALD73C4 (B)_ command.................................. 8 - 14
8-6-3. MF (Marker Frequency Output) command ................... .. 8 - 18
8-6-4. MFLD73C4 UO_ 03)_ command ................................ .. 8 - 21
8-6-5. ML (Marker Level Output) command ....................... .. 8 - 23
8-6-6. "MLLD73C4 (A) (B)" command........................ ........8 - 24
8-6-7. TO (Trace Data Decimal Output) command ................. .. 8 - 2 8
8-6-8. RD (Read Memory) command .................................. 8 - 31
8-6-9. Binary Data Output (Functional enhancement to the

RD command) ............................................ ... 8 - 34
8-6-10. LD (Load Memory) command .................................. 8 - 36
8-6-11. TI (Trace Data Input) command...... ...................... 8 - 37

8-7. Label Entry.................................. ............... .. 8 - 39
8-8. Learn M o d e ...... .......................... ................. .. 8 - 40
8-9. Block Delimiters ............................................ .. 8 - 4 1
8-10. Data Transfer R a t e s .................. ........ .............. .. 8 - 42
8-11. Service Requests ............................................ .. 8 - 4 3
8-12. Direct Plotting Using the GPIB Controller .................. .. 8 - 51
8-13. Programming Notes 8 - 55

8-13-1. Counter programming ..................................... .. 8 - 5 5
8-13-2. Phase mode programming .................................. .. 8 - 56
8-13-3. Group delay mode programming........................... .. 8 - 56

8-14. GPIB Usage Notes ............................................ .. 8 - 57
8-14-1. MASTER RESET k e y ....................................... ... 8 - 57

C - 5



TABLE OF CONTENTS (Cont'd)

8-14-2, DEVICE CLEAR (DCL and SDC) and IP commands ...............8 - 57
8-14-3. GROUP EXECUTE TRIGGER .................................. ...8 - 57

8-14-4. -INTERFACE CLEAR and A T N ................................  8 - 57
8-14-5. TALKER.................................................. 8 - 57
8-14-6. SERVICE REQUEST ........................................  8 - 57

8-15. CONNECTION TO PLOTTER (TR9834R) ............................. 8 - 66
8-16. CONNECTION TO PLOTTER (TR9831) .............................. 8 - 68

SECTION 9 IMPEDANCE MEASUREMENT . ..................................  9 - 1
9-1. GENERAL-......................................................  9 - 1
9-2. THEORY OF OPERATION.........................................  9 - 1
9-3. CALIBRATION.................................................. 9 - 6

9-3-1. General .................................................. 9 - 6
9-3-2. Preparation for Calibration............................  9 - 6
9-3-3. Calibration Procedure ...................................  9 - 8
9-3-4. Correcting frequency characteristics (Normalization) ... 9 - 1 2
9-3-5. Calibration in Enlargement Mode ........................  9 - 1 5

9-4. MEASUREMENT.................................................. 9 - 15
9-4-1. Measuring Procedure .....................................  9 - 15
9-4-2. Usage of Additional Features ...........................  9 - 1 9
9-4-3. Measurement Examples ....................................  9 - 2 7
9-4-4. Notes on Impedance Measurement ..........................  9 - 31

SECTION 10 PRINCIPLES OF OPERATION...................................10 - 1
10-1. GENERAL...................................................... .10 - 1
10-2. CONFIGURATION..................................................10 - 1
10-3. FUNCTIONAL BLOCK OPERATIONS IN THE RF SECTION...............10 - 4

10-3-1. Sub-Panel Block (MEP-340) .................................10 - 4
10-3-2. 1st Mixer Block (MEP-343) ................................10 - 6
10-3-3. YIG Oscillator Block (MEP-341) ......................... .10 - 7
10-3-4. Standard Block (MEP-342) .................................10 - 8
10-3-5. RF Block (MEP-345) ...................................... .10 - 10
10-3-6. 1st Local PLL Block (MEP-348) .......................... .10 - 14
10-3-7. Third Local Block (MEP-347) ..............................10 - 21
10-3-8. Tracking Generator Block (MEP-346) ......................10 - 24
10-3-9. 3.9 GHz LPF Block (MEP-351) ..............................10 - 27
10-3-10. Counter Block (MEP-349) .................................  10 - 27

C - 6



TABLE OF CONTENTS (Cont'd)

10-3-11. Attenuator I/O (BGN-010220) ............... ............. .10 - 29
10-3-12. YIG Oscillator I/O (BGN-010219) ........................ ..10 - 32
10-3-13. Third Local I/O Board (BGN-010221) ..................... .10 - 34
10-3-14. RF Section Power Supply (Mother BLK-010226) (RF Power

Supply BLF-010370) .................................. ......10 - 36
10-4. DISPLAY SECTION FUNCTIONAL BLOCK DESCRIPTION ................10 - 36

10-4-1. IF Block (MEP-338) (BLP-010229, BLP-010230) .............10 - 36
10-4-2. Logarithmic Amplifier Block (MEP-337) (BLP-010231) .... .1 0 - 4 0
10-4-3. Phase Block (MEP-339) (BLP-010205) ..................... .10 - 42
10-4-4. CRT Driver (BGK-010184) ...................... .......... .10 - 44
10-4-5. High Voltage (BLP-010204) ................................10 - 45
10-4-6. Ramp Generator (BGP-010185) ..............................10 - 47
10-4-7. Analog I/O (BGP-010186) ..................................10 - 47
10-4-8. A-D Converter Section (BGP-010187) ..................... .10 - 48
10-4-9. D/A Converter Section (BGP-010188) ..................... .10 - 49
10-4-10. Display Control (BGP-010189) .............................10 - 49
10-4-11. I/O and GP-IB (BGP-010190) .............................. .10 - 49
10-4-12. CPU (BGP-010191) ........................................ .10 - 49
10-4-13. Memory Key Control (BGP-010192) ........................ .10 - 50
10-4-14. Display Operation ....................................... .10 - 50

SECTION 11 CALIBRATION AND ADJUSTMENT ...............................11 - 1
11-1. GENERAL................ .......................................11 - 1
11-2. PREPARATION AND GENERAL PRECAUTIONS ........................ .11 - 1

11-2-1. Tools and Instruments Required for Calibration ........ .1 1 - 1
11-3. PREPARATION...................................................11 - 3
11-4. TIME BASE CALIBRATION....................................... .1 1 - 3
11-5. DISPLAY SECTION ADJUSTMENT ...................................11 - 4

11-5-1. Supply Voltage Adjustment (Board No. BGC-010198) ...... .11 - 4
11-5-2. High Voltage Unit Adjustment and

Check (BLC-0101204) ..................................... .11 - 5
11-5-3. CRT Driver and Bias Adjustment

(Board No. BGK-010184) ...................................11 - 9
11-5-4. Data knob adjustment (Board No. BGP-010192) .............11 - 13
11-5-5. D-A converter +10 V adjustment

(Board No. BGP-010188) ...................................11 - 14
11-5-6. Ramp Generator Adjustment (Board No. BGP-01018.5) ...... .11 - 14

C - 7



TABLE OF CONTENTS (Cont'd)

11-5-8. A-D Converter Board Adjustment
(Board No. BGP-010187) ...................................11 - 23

11-5-9. Log. Amplifier Adjustment (Board No.
BLP-010231) MEP-337 ..................................... ..11 - 26

11-5-10. If Filter Adjustment (Board Nos. BLP-010229 IF-1
BLP-010230 IF-2) MEP-338 ..................................11 - 31

11-5-11. Phase and G.D. Adjustment (Board No.
BLP-010205) MEP-339 ....... ............................. .11 - 39

11-6. RF SECTION ADJUSTMENT....................................... .11 - 46
11-6-1. RF Power Supply Adjustment (Board No. BLF-010370) ..... ..11 - 46
11-6-2. Tuning and Level Adjustment for 50 MHz standard (CAL)

Signal (Board No. BLB-010135) MEP-342 ....................11 - 48
11-6-3. Offset and Gain Adjustment for ATT. I/O and Level Cal

(Board. No. BGN-010220) ..................................11 - 49
11-6-4. YTO Main and FM Tune Adjustment (Board Nos.

YIG I/O: BGN-010219, YIG Driver: BLC-010224) ............11 - 50
11-6-5. 3rd Local I/O Adjustment (Board No. BGN-010221) ....... .1 1 - 5 7
11-6-6. Counter Adjustment (Board No. BLJ-010131) MEP-349 ...... 1 1 - 6 1
11-6-7. RF Section Adjustment (Board No.

BLP-010133) MEP-345 ..................................... .11 - 62
11-6-8. Tracking Generater Block Adjustment (MEP-346) ......... .11 - 70
11-6-9. 3rd Local Block Adjustment (MEP-347) ................... ..11 - 76
11-6-10. 1st Local PLL Block Adjustment (MEP-348) ................11 - 86

SECTION 12 PERFORMANCE T E S T ......... .............................. ..12 - 1
12-1. GENERAL...................................................... .12 - 1
12-2. PREPARATION AND GENERAL PRECAUTIONS ........................ ..12 - 1

12-2-1. Tools and Instruments Required for Performance Test .....1 2 - 1  
12-2-2. General Precautions ..................................... ..1 2 - 3

12-3. PERFORMANCE CHECK USING CAL.OUT and T.G. OUTPUT .............1 2 - 3
12-3-1. General ...................................................1 2 - 3
12-3-2. Initialization .......................................... .1 2 - 3
12-3-3. Auto Calibration ........................................ ..1 2 - 3
12-3-4. Impact Test ...............................................1 2 - 5
12-3-5. Display A r e a ................................... ..........12 - 6
12-3-6. CRT Raster and Orthogonality Distortion .................1 2 - 7
12-3-7. Trace A l ign............... .............................. .12 - 8
12-3-8. Intensity and Focus Alignment ................... ........12 - 9
12-3-9. Frequency Span Accuracy...................................12 - 9

11-5-7* Analog I/O Board Adjustment (Board No* BGP-010186) .....11 - 17

C - 8



TABLE OF CONTENTS (Cont'd)

12-3-10• Marker Readout Accuracy in the Normal and
Frequency Count Mode .................. ................. ..12 - 10

12-3-11. Marker Readout Accuracy in the Tuned Amp. Mode ........ ..12 - 13
12-3-12. Resolution Bandwidth Accuracy .............................12 - 14
12-3-13. Resolution Bandwidth Accuracy for QP Measurement

(with the GP Option only) ....... .........................12 - 16
12-3-14. Resolution Bandwidth Selectivity

(60/3 dB bandwidth ratio) .................................12 - 18
12-3-15. Resolution Bandwidth Switching Level Accuracy ............12 - 20
12-3-16. Residual FM Component ................................... ..12 - 21
12-3-17. Frequency Stability ..................................... ..12 - 24
12-3-18. Noise Sideband....... .................................. ..12 - 25
12-3-19. Adjacent Spurious ..................... ................. ..12 - 27
12-3-20. Residual Response ....................................... ..12 - 29
12-3-21. Noise Level ............................................. ..12 - 30
12-3-22. Fine Tune Level Deviation.................................12 - 32
12-3-23. Counter Operation (Operating Frequency) ...... ......... ..12 - 34
12-3-24. Counter Operation (Local Frequency Counting) .............12 - 35
12-3-25. Analog S w e e p ............................................ ..12 - 37
12-3-26. Reference Level Variable Range ......................... ..12 - 38
12-3-27. GP-IB Check ............................................. ..12 - 39
12-3-28. Key Operation Check ..................................... ..12 - 39

12-4. PREFORMANCE-CHECK REQUIRING MEASURING INSTRUMENTS ......... ..12 - 39
12-4-1. Sweep Time .............................................. ..12 - 39
12-4-2. Scan Trigger .... ..........................................12 - 41
12-4-3. Center Frequency Accuracy.................................12 - 43
12-4-4. Vertical Scale Linearity (logarithmic scale) .............12 - 45
12-4-5. Vertical Scale Linearity (linear scale) ................ ..12 - 49
12-4-6. Reference Level Accuracy ..................................12 - 50
12-4-7. Frequency Response................... •••*.............. ..12 - 53
12-4-8. Spurious Response (Secondary Harmonic Distortion) ..... ..12 - 56
12-4-9. Spurious Response (Two signal distortion) ................12 - 58
12-4-10. Gain Compression ........................................ ..12 - 61
12-4-11. Input Attenuator Switching Accuracy .................... ..12 - 63
12-4-12. Calibration Output Level Accuracy........................ 12 - 65

12-5. TRACKING GENERATOR PERFORMANCE CHECK ....................... ..12 - 66
12-5-1. T.G. Output Level Accuracy ................................12 - 66

C - 9



TABLE OF CONTENTS (Cont'd)

12-5-2. T.G. Output Frequency Response .........................  12 - 67
12-5-3. T.G. Output Level Switching Accuracy

(T.G. ATT. Switching Accuracy) ....... .................. 12 - 68
12-5-4* Tracking Generator Output Spurious ...••................  12 - 70
12-5-5. Tracking generator Frequency Tracking ................... 12 - 72
12-5-6. T.G. Leakage Level ...................................... 12 - 74

12-6. PHASE AND GROUP DELAY DISPLAY PERFORMANCE CHECK ............ 12 - 75
12-6-1. Phase Display Range Accuracy.................... . 12 - 75
12-6-2. Phase Offset ............................................  12 - 77
12-6-3. Group Delay Offset ......................................  12 - 77
12-6-4. Group Delay Offset Fine ................................. 12 - 78
12-6-5. Group Delay Display Range Accuracy ............. ........  12 - 79
12-6-6. Phase Stability....................................... . 12 - 80

12-7. SUPPLY VOLTAGE VARIATION CHECK ...................... ....... 12 - 81

SECTION 13 TROUBLESHOOTING .........................................  13 - 1
13-1. GENERAL................................................*..... 13 - 1
13-2. PREPARATION.................................................. 13 - 1

13-2-1. General Precautions .....................................  13 - 4
13-3. REMOVING/MOUNTING PC BOARD ASSEMBLY AND BLOCKS ............. 13 - 5

13-3-1. Separating the Display Section from the RF Section ....  1 3 - 5
13-3-2. Removing PC Board Assemblies and Blocks from

the Display Section .....................................  1 3 - 5
13-3-3. Removing the Boards and Blocks from the RF Section ....  13 - 12

Flowchart ................................................ 13 - 16

SECTION 14 PARTS L I S T ............................................... 14 - 1
ELECTRICAL PARTS LIST
PARTS ALLOCATIONS & CIRCUIT DIAGRAMS
MECHANICAL PARTS LIST & ILLLUSTRATIONS

APPENDIX
DOUBLE SHIFT FUNCTIONS .............................................  A - 1
TRIPLE SHIFT FUNCTIONS .............................................. A - 2
INDEX................................................................ A - 3
TECHNICAL TERMS ..................................................... A - 5
SIGNAL NAMES .................................... ........ . A - 12
TR4172 EXTERNAL VIEW

C - 10*



LIST OF Illustrations

2- 1 Removal of CRT filter ............................ ............. ...2- 2
2- 2 Power and signal connections on the rear panels .............. .. 2- 3
2- 3 Power cable and plug adapter ............... .......... ........ ...2- 5
2- 4 Fuse replacement ............................................... .. 2- 6
2- 5 Use of photographic equipment .............. ............ .........2- 7
2- 6 Polaroid camera M-085D and Hood #85-27 ......... .............. .. 2- 7
3- 1 Initial function setting upon power on or reset .......... .... 3- 2
3- 2 Front panel ........... ............................................3-12
3- 3 Rear panel ..................................................... ...3-14
4- 1 Measurement setup .............................................. .. 4-75
4- 2 Measurement setup ................................................ 4-85
4- 3 Measurement setup .............................................. ...4-90
4- 4 Two-signal characteristic measurement • ...........................4-92
4- 5 Measurement setup .............................................. .. 4-93
5- 1 Connecting the TR4172 and the Xtal filter ....................... 5- 7
5- 2 Ripple level .......... ........................................ .. 5- 9
5- 3 Connecting filter and TR4172 via preamplifier ................ .. 5-10
5- 4 BPF attenuation measurement ...................................... 5-11
6- 1 Phase in rotation.......... ................................... .. 6- 2
6- 2 Flat phase response ............................................ .. 6- 2
6- 3 Electrical length fine adjustment ............................. ...6- 3
6- 4 Null phase offset .............................................. .. 6- 3
6- 5 Phase measurement.............. ............................... .. 6- 4
6- 6 Phase and amplitude alternate sweep ........................... .. 6- 5
6- 7 Measurement system s e tup.............. ...................*.... 6- 6
6- 8 Amplitude response of a filter ................................ .. 6- 7
6- 9 Phase response of the filter ..................................... 6- 7
6-10 Phse response display example ................................... 6- 8
7- 1 Clearing the measurement system group d e l a y .............. .......7- 2
7- 2 Normal mode signal response ................................... .. 7- 4
7- 3 Through phase response ........................................... 7- 5
7- 4 Elimination of phase roation ..................................... 7- 5
7- 5 Positioning the phase response trace to the center of the

vertical graticule ....'.................... .......... ......... .. 7- 6
7- 6 Filter's phase response ........... ............................ .. 7- 6

Figure Page

F - 1



LIST OF Illustrations (Cont'd)

7- 7 Group delay measurement ...........................................7- 7
7- 8 Increasing phase resolution ................................... ...7- 7
7- 9 Group delay measurement ..... ..........................7- 8
7-10 Group delay and amplitude alternate sweep ........................7-10
8- 1 Concept of GPIB ................................................ ...8- 2
8- 2 Signal line termination.................. *.......................8- 3
8- 3 GPIB connector pin assignments................................ ...8 - 4
8- 4 ADDRESS switch .......................... ..........................8- 6
8- 5 Panel key operation f l o w ..........................................8- 8
8- 6 TR4172 Character Locations ........................................8-63
8- 7 TR4172 Display Addresses ................................8-64
9- 1 Impedance measurement setup ................................... ...9- 2
9- 2 Impedance measurement and display information flow ........... ...9- 2
9- 3 Amplitude and phase information translated into polar

coordinate data ...................................................9- 4
9- 4 Amplitude, phase, and polar-coordinate displays for the same

D U T ............................................................ ...9- 5
9- 5 Calibration system setup............ .......................... ...9- 7
9- 6 Impedance measurement start .......................................9- 8
9- 7 Positioning the display information to the outermost

circumference of the Smith chart .................................9- 9
9- 8 Converging the display data to a small s p o t ....... ........ ......9-10
9- 9 Calibration for DUT terminal open ............... ............. ...9-11
9-10 Calibration for DUT terminal shorted.......................... ...9-11
9-11 Frequency response correction in the phase domain ............ ...9-14
9-12 Amplitude-frequency response correction range ................ ...9-14
9-13 Smith chart.................................................... ...9-16
9-14 Polar coordinate .................................. ............ ...9-16
9-15 Enlarged Smith chart .................. ................. ...9-17
9-16 Data readout for marker point ............................... .....9-18
9-17 Enlarged Smith chart ........................................... ...9-20
9-18 Increment and decrement of data points ........................ ...9-21
9-19 Display circle ................................................. ...9-22
9-20 Start and stop markers ............................................9-23
9-21 Normalized impedance and L/C listing.......................... ...9-24

Figure Page

F - 2



LIST OF Illustrations (Cont'd)

9-22 VSWR, reflection coefficient, and phase listing .............. ..9-24
9-23 Amplitude response correction mode .......... • ••.............. ..9-25
9-24 Phase response correction mode ............................. ..... 9-26
9-25 Key function listing for impedance measurement mode .......... ..9-27
9-26 Pass-band characteristic of band-pass filter ................. ..9-28
9-27 Positioning the signal response peak to the reference level .. 9-28
9-28 Measurement of DUT return loss ................................ ..9-29
9-29 Multi marker mode ................. ............................ ..9-30
9-30 Clearing the impedance measurement mode .........................9-31
9-31 Smith chart plotted............................. ................ 9-33
9-32 Enlarged Smith chart plotted .................................. ..9-34
9-33 Polar coordiante display plotted .............................. ..9-34
9-34 Key functions unique to the impedance measurement mode ....... ..9-35
9-35 Keys having different functions in the impedance

measurement mode ............................................ ....9-36
10- 1 TR4172 Block Diagram-1 RF Section...............................10- 2
10- 2 TR4172 Block Diagram-2 Display Section ..........................10- 3
10- 3 Internal configuration of RF attenuator ....................... ..10- 4
10- 4 1st Mixer block diagram................................. ........10- 6
10- 5 First mixer .................................................... ..10- 6
10- 6 YIG Oscillator block diagram.................................. ..10- 7
10- 7 Timebase generator block diagram .............................. ..10- 8
10- 8 50 MHz Standard.................................. ............. ..10- 9
10- 9 Block diagram of the RF block ................................. ..10-11
10-10 RF section level diagram.........................................10-14
10-11 First Local PLL block diagram ................................. ..10-15
10-12 100/101 MHz and +/- s e tup........................................10-17
10-13 Third local OSC block (MEP-347) ............................... ..10-22
10-14 Tracking generator block .........................................10-25
10-15 Counter block configuration ............ .........................10-28
10-16 IF block configuration.............. ..................... ......10-37
10-17 Log. Amp. configuration........................................ ..10-41
10-18 Phase block configuration ........................................10-43
10-19 High voltage circuit configuration .............. ............. ..10-45

Figure Page

F - 3



LIST OF Illustrations (Cont'd)

10-20 Peak detector normal mode timing chart ..........................10-48
10-21 Display m o d e ..... ........................... ....................10-51
10-22 Display operation flowchart ................................... ..10-53
10-23 Character display block diagram.................................10-58
10-24 Line display block diagram................. .....................10-59
10-25 Block diagram for spectrum display ........................... ..10-61
10-26 Block diagram for graphic display ...............................10-62
10-27 Graphsic displsy on the monitor .................................10-63
11-.1 Time base calibration ......................................... ..11- 4
11- 2 Supply voltage adjustments and test points on the DISPLAY

POWER 1 board (BGC-010198) .................................... ..11- 5
11- 3 Removing the phase block (MEP-339) ........................... ..11- 6
11- 4 Adjusting high voltage u n i t ................................... ..11- 7
11- 5 Adjustments and test points on the high voltage unit

(BLC-0101204) ....................................................11- 8
11- 6 Adjusting setup using an extension c a r d ...................... ..11- 9
11- 7 Standard display scale (MPH-20803A) ........................... ..11-10
11- 8 Adjustment and test points on the CRT driver board

(BGK-010184) ............................................. ....... 11-11
11- 9 Signal response display for intensity adjustment ...............11-11
11-10 Overshoot .......................................... ........... ..11-12
11-11 Locations of Memory board (BGP-010192) check points ............11-13
11-12 Adjustment on the D-A converter board (BGP-010188) .............11-14
11-13 Adjustments on the ramp generator board (BGP-010185) ........ ..11-15
11-14 Connecting a function generator output to the alalog

I/O board ...................................................... ..11-16
11-15 Locations of adjustments and test points on the analog

I/O board (BGP-010186) ........................................ ..11-17
11-16 Marker level adjustment ........................... ........... ..11-20
11-17 Line generator adjustment 1 ........ .............................11-21
11-18 C363 adjustment ..................................................11-22
11-19 Line generator adjustment (position) .......................... ..11-22
11-20 Marker adjustment ............................................. ..11-23
11-21 Adjusting R175 on the A-D converter b o ard.................... ..11-24

Figure Page

F - 4



LIST OF Illustrations (Cont'd)

11-22 X-axis center adjustment ................................. ....... 11-25
11-23 Locations of adjustments and test points on the A-D

Converter (BGP-010187) b o a r d ........ ........ ................ ..11-26
11-24 LOG AMP 3.33 MHz tuning ................ .........................11-27
11-25 LOG AMP gain adjustment .............. ......................... ..11-28
11-26 Location of adjustments on the LOG AMP board (BLP-010231) .... 11-30
11-27 IF section adjustment .......... ........ ..................... .. 11-32
11-28 1 MHz BPF response in IF-1 block .............................. ..11-33
11-29 Step amplifier adjustment........................................11-36
11-30 Phase and group delay adjustment (BLP-010205, MEP-339) ....... ..11-40
11-31 Filter adjustment-1 ..............................................11-41
11-32 Filter adjustment-2 ............................................ ..11-42
11-33 G.D. offset adjustment........................................ ..11-43
11-34 G.D. offset fine adjustment......... ................ ......... ..11-44
11-35 Phase offset adjustment ..........................................11-45
11-36 Location of adjustment of PHASE BLOCK (BLP-010205) ........... ..11-46
11-37 RF Power (BLF-010370) Adjustment .............................. ..11-47
11-38 50 MHz STD OUT. adjustment .......................................11-48
11-39 Frequency response correction ................................. ..11-50
11-40 Locations of adjustments on the YIG Oscillarot I/O board

(BGN-010219) .....................................................11-51
11-41 Locations of adjustments on the YIG Oscillator Driver

board (BLC-010224) ............................................ ..11-51
11-42 YTO frequency measurement ........................................11-53
11-43 YTO main span adjustment (1) .................................. ..11-54
11-44 YTO main span adjustment (2) .................................. ..11-55
11-45 YTO FM tune adjustment (1) .................................... ..11-56
11-46 YTO FM tune adjustment (2) .................................... ..11-57
11-47 3rd local I/O adjustment (BGN-010221) ......................... ..11-58
11-48 Span accuracy adjustment ...................................... ..11-60
11-49 Counter adjustment (MEP-349) ........ .......................... ..11-61
11-50 Second local OSC adjustment ................................... ..11-63
11-51 Location of adjustment and connectors on RF block (MEP-345) -1 11-63
11-52 Location of adjustment and connectors on RF block (MEP-345) -2 11-64

Figure Page

F - 5



LIST OF Illustrations (Cont'd)

11-53 2nd IF BPF adjustment .......................................... ..11-66
11-54 30 MHz B.P.F. (two stages) adjustment....... ....................11-67
11-55 30 MHz (three stage) B.P.F, adjustment ........................ ..11-68
11-56 30 MHz B.P.F. adjustment (four stages) ..........................11-68
11-57 MEP-346 removal..................................................11-71
11-58 TG 30 MHz B.P.F. adjustment ................................... ..11-73
11-59 TG 206 MHz B.P.F. adjustment .....................................11-74
11-60 TG output frequency response compensation .......................11-75
11-61 Voltage-frequency response of the V C O ...........................11-77
11-62 Location of adjustments on the 23 MHz VCO (BLC-010101) ....... 11-80
11-63 Location of adjustments on the 2 MHz VCO (BLC-010102) ........ 11-82
11-64 41 MHz B.P.F. adjustment ............................. ......... ..11-83
11-65 Locaitons of adjustments on the 39 MHz mixer (BLC-010100) .... 11-84
11-66 153.3 MHz quarts oscillator adjustment ........................ ..11-84
11-67 176 MHz B.P.F. adjustment..................................... ..11-85
11-68 Location of adjustments on the 176 MHz mixer (BLC-010099) .... 11-86
11-69 Locations of adjustments on the 100/101 MHz OSC. PLL

(BLB-010120) ................................................... ..11-88
11-70 Locations of adjustments on the 100/101 MHz OSC (BLL-010115) . 11-90
11-71 Comb signal adjustment ...........................................11-91
11-72 Locations of adjustments on the 2-4 GHz Pulse Generator

(BTB-010114) ................................................... ..11-91
11-73 Beat siganl offset adjustment................ ......... ......... 11-92
11-74 Location of adjustments on the Analog phase detecter board 

(BLB-010117) and the PLL filter board (BLB-010119)  11-93
12- 1 Connecting the CAL. OUT. to INPUT-1   12- 4
12- 2 CAL. OUT. signal response ..................................... ..12- 5
12-3 Tracking generator output response ............................ ..12- 6
12- 4 Display area ................................................... ..12- 7
12- 5 CRT raster and orthogonality distortion .........................12- 8
12- 6 Trace align .................................................... ..12- 8
12- 7 Trace align adjustment ................ ..........................12- 9
12- 8 Marker readout accuracy in the Normal and FREQ. Count modes .. 12-12

Figure Page

F - 6



LIST OF Illustrations (Cont'd)

12- 9 Marker readout accuracy in Tuned Amp. mode ......................12-14
12-10 Resolution Bandwidth Check.................. ................. ..12-15
12-11 Resolution Bandwidth Selectivity Test ......................... ..12-20
12-12 Level correction data listing........... ........................12-21
12-13 Residual FM when the 1st local unlocked.........................12-23
12-14 Residual FM of the 3rd local 2 MHz V C O ..........................12-24
12-15 Noise sideband ................................................. ..12-27
12-16 Adjacent spurious .............................................. ..12-28
12-17 Residual response .............................................. ..12-30
12-18 Noise level ................. .................................. ..12-32
12-19 Fine Tune level deviation ........................................12-33
12-20 Analog Digital Sweep Switching Error .......................... ..12-38
12-21 Sweep time check ............................................... ..12-40
12-22 Sweep time test s etup............................. ............ ..12-40
12-23 Scan trigger test setup ........ ............................ .....12-42
12-24 Trigger level check ............................................ ..12-43
12-25 Center frequency accuracy test setup .......................... ..12-44
12-26 Center frequency deviation .......................................12-45
12-27 Vertical scale linearity (log.) test setup ......................12-46
12-28 Vertical scale linearity check ................................ ..12-47
12-29 Vertical scale linearity (lin.) test setup ......................12-50
12-30 Linear scale linearity check .....................................12-50
12-31 Reference level accuracy test setup ........................... ..12-52
12-32 Frequency response test setup ........................ ......... ..12-56
12-33 2nd harmonic distortion check setup ........................... ..12-57
12-34 Spurious response (Two signal distortion) test setup ......... ..12-59
12-35 Two signals separated .......................................... ..12-59
12-36 Spurious response two signal distortion test 12-60
12-37 Gain compression test setup ......................................12-62
12-38 Input attenuator switching accuracy setup .......................12-64
12-39 Input attenuator switching accuracy test .......................12-64
12-30 CAL. OUT. level measurement s e tup............. ............... ..12-66
12-41 T. G. output level measurement setup ............... .......... .12-67
12-42 T. G. attenuator accuracy check s e tup...... ................ ....12-68

Figure Page

F - 7



LIST OF Illustrations (Cont'd)

12-43 T. G. attenuator accuracy.................................... . 12-70
12-44 T. G. output spurious test setup........... .................. ..12-71
12-45 T. G. output spurious t e s t .................................... ..12-72
12-46 T. G. tracking setup . .*..........................................12-72
12-47 T. G. frequency tracking ........................... ........... ..12-74
12-48 T. G. output leakage .............................................12-75
12-49 Phase display range ............................................ ..12-76
12-50 Phase offset test .............................................. ..12-77
12-51 Group Delay Offset t e s t ........................ ........ ........12-78
12-52 G. D. offset fine .............................................. ..12-79
12-53 Group Delay display range accuracy ............................ ..12-80
12-54 Phase stability check ......................................... ..12-81
13- 1 Display section top v i e w ................................. ....... 13- 6
13- 2 Display section right side v i e w ............................... ..13- 8
13- 3 Display section left side v i e w .............................. ....13- 8
13- 4 TR4172 display section bottom view ............................ ..13- 9
13-5 High volate ...................................................... 13-10
13- 6 High voltage re-mounting .........................................13-11
13- 7 CRT mounting screws ............................................ ..13-11
13- 8 RF section top view ............................................ ..13-13
13- 9 RF section right side v i e w .............. ........................13-14
13-10 RF section left side v i e w ............................. ........ ..13-14
13-11 Interface and 1st mixer ..........................................13-14
A- 1 B. W. selectivity reference diagram........................... ..A- 5
A- 2 B. W. switching accuracy reference diagram ........... ........ ..A- 6
A- 3 IF B. W. reference diagram .......................................A- 7
A- 4 Noise sideband reference diagram .............................. ..A- 8
A- 5 REFERENCE LEVEL reference diagram...............................A- 9
A- 6 Squrious response reference diagram ........................... ..A-10
A- 7 V.S.W.R. reference diagram .................................... ..A-ll
A- 8 YlG-tuned OSC. block diagram.............................. ......A-ll

Figure Page

F - 8*



1
1
2

3
4
5
1
2
3
4
5
6
7

LIST OF TABLE

Fuse ratings versus line voltages .............
POWER switch setting ...........................
CISPR standards concerning basic QP measurement
characteristics ................................
QP measurement modes ..........................
QP BW check ................ ....................
Pen numbers ....................................
Interface functions ............................
Standard bus cable (Accessories available) ....
Status byte format ............................
Address code table ....................... .....
Programming Codes ..............................
TR4172 alphanumeric character set vs. hex codes 
Display data and pen correspondence ...........

T - 1*





SECTION 1 
GENERAL INFORMATION

The TR4172 Spectrum Analyzer is a microprocessor-controlled, intelligent 
instrument with a frequency range from 50 Hz to 1800 MHz.
In addition to the spectrum analyzing function, the integrated tracking 
generator of TR4172 enables analysis of frequency response of filters, 
amplifiers, and so on.
TR4172 is the first spectrum analyzer with a capability for measuring 
phase response and group delay of filters or amplifiers at resolutions 
of down to 0.1 deg and 0.1 ns respectively, up to a frequency of 
1800 MHz.
The integrated tracking generator, along with the analyzer's intelligent 
control capability, permits correction of the analyzer's frequency 
response itself allowing precision level measurement.
A wide dynamic range is ensured by the low higher-harmonic distortion 
level of 90 dB at and above 20 MHz, with respect to a signal level of 
-40 dBm.
The display screen has a dynamic range of more than 95 dB and permits 
direct observation of filter responses with large attenuations.
The vertical resolution of the scale can be selected from 10, 5, 2, 1, 
and 0.1 dB per division. Observation of a ripple level of even 0.01 dB 
is possible with the maximum resolution setting.
Use of the SAVE switch makes various measurements available, with which 
up to eight sets of measurement condition data are stored in the 
internal registers and recalled as needed. Since the internal memory is 
backed up by a battery, its contents remain intact even if the device is 
unplugged from its supply outlet.
All front panel functions are remotely controllable with the GPIB 
interface (standard supply) for automatic measurement.

1-1. GENERAL
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The CRT display presents all pertinent measurement data. The signal 
response trace and measurement data on the screen can be output to an 
X-Y plotter simply by connecting the instrument's GPIB connector to the 
plotter's input with a GPIB cable and operating the relevant front-panel 
switches, without the need for running an output program on the GPIB 
controller•
TR4172 also provides various convenient features to enhance measurement 
flexibility and efficiency, such as multiple marker, zoom, automatic 
centering, automatic enlargement, auto-peak search, logarithmic scaling, 
and four page memorized display.

1-2. FEATURES

(1) Spectrum, amplitude, phase and group-delay measurement capability 
at resolutions of down to 10 Hz, 0.1 dB/div., 0.2 deg/div., and 
0.1 ns/div. respectively.

(2) Wide dynamic range of 90 dB at -40 dBm input level (above 20 MHz).
(3) CRT screen with a large display dynamic range of more than 95 dB 

permitting direct observation of large attenuation responses.
(4) Simultaneous four trace display allowing waveform comparison.
(5) Multiple marker.
(6) Automatic correction of bandwidth switching error, step amplifier 

switching error, and frequency response error.
(7) Scaling the horizontal graticule divisions in logarithmic scale.
(8) Output to an X-Y plotter supported without the need for the 

external GPIB controller.
(9) Remote operation of all front panel functions via the external GPIB 

interface facility (standard supply).
Reading capability for measurement data and labels on the screen 
and writing capability for characters and data on the screen.

1-3. ACCESSORIES SUPPLIED

The standard accessories supplied with the instrument are listed below. 
Check the quantity and specifications of the accessories against this 
listing:
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(1) Fuse MDX-1A 2
(2) Fuse MDA-1.25A 2
(3) Allen wrench 3 mm 1
(4) Input cable MI-02 (UG-88/U plug, BNC-BNC) 2
(5) Input cable MI-04 (UG-21D/U plug, N/H) 2
(6) Input cable MC-61 (UG-88/U plug, BNC-BNC) 1
(7) N-BNC plug adaptor JUG-201A/U 2
(8) BUS cable 1
(9) RF interconnecting cable 1

(10) IF interconnecting cable 1
(11) Power cable 2
(12) Instruction Manual 1

1-4. SPECIFICATIONS

(1) FREQUENCY SPECIFICATIONS

Frequency range : 50 Hz to 1800 MHz
DC coupled: 50 Hz to 1800 MHz 
AC coupled: 10 kHz to 1800 MHz 

Frequency span : 100 Hz to 1800 MHz on 10 divisions of the CRT
horizontal axis graticule.
Enterable with the DATA knob or DATA number/unit 
keyboard in two significant figures.
Controllable with the DATA step keys in a 1, 2, or 5 
steps.
At zero frequency span mode, the analyzer functions 
as a fixed tuned receiver.

Frequency span accuracy: Better than +3% for span >500 kHz.
Better than +5% for span < 500 kHz.
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Center frequency : 0 Hz to 1800 MHz variable with the DATA knob, DATA
step keys, or DATA keyboard.
The center frequency can also be set with the MKR -* 
CF or SIGNAL TRACK key.
Center frequency step size can be controlled with 
the CF STEP SIZE or MKR/A STEP SIZE key.

Center frequency accuracy: +,(1% of frequency span + 20 Hz)
Marker

NORMAL : Provides direct frequency readout of the marker
point.
Accuracy: Center frequency accuracy plus frequency 

span accuracy between the marker and 
center frequencies.

T.G. CNTR : Provides direct readout of the marker frequency.
Accuracy: Equal to the center frequency accuracy.

FREQ. CNTR : Provides direct readout of signal frequency the
level of which- is more than +15 dB higher than the 
noise level.
Accuracy: (Reference frequency accuracy) x

(frequency readout) +_ (2 counts) for 
signal frequencies from 400 kHz to 
1500 MHz.

Reference Oscillator Stability:

Aging Rate
_8

1 x 10 /month
Long-term
stability

—82 x 10 /year

Temp Stability 
(0°C to 40°C) ±5 x 10“9

SIGNAL TRACK

A(delta)

ZOOM

: Maintains a drifting signal and the marker at the 
center of the display.

: Provides direct readout of a frequency difference 
between two markers.

: With use of the DATA step key [Tj , reduces the 
frequency span while centering the marker.
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Resolution
Resolution bandwidth (3 dB bandwidth):

10 Hz to 1 MHz in a 1-3 sequence.
Bandwidth accuracy: _+20%
60/3 dB resolution bandwidth ratio:

10:1 in 1 MHz, 300 kHz 
13:1 in 100 kHz to 10 Hz

Stability
Residual FM component: 2 Hz p-p/1 sec or less; frequency span <50 kHz 
Frequency stability: 30 Hz p-p/min.; frequency span <50 kHz (at a

constant temperature after 1 hour of warm-up)
Noise sideband : -75 dB or less at 20 kHz apart from the carrier,

with resolution bandwidth of 1 kHz and video 
filter bandwidth of 1 Hz.
-80 dB or less at 30 kHz apart from the carrier, 
with resolution bandwidth of 1 kHz and video 
filter bandwidth of 1 Hz.

(2) AMPLITUDE SPECIFICATIONS
Measurement range

Display range

Linearity
Logarithmic

-130 dBm to +20 dBm (INPUT 1)
-150 dBm to -30 dBm (INPUT 2)
Logarithmic scale (with respect to the reference 
level): 95 dB at 10 dB/div.

50 dB at 5 dB/div.
20 dB at 2 dB/div.
10 dB at 1 dB/div.
0.8 dB at 0.1 dB/div.

Linear scale (calibrated in voltage):
10%/div. of the reference level at LIN x 1 
5%/div. of the reference level at LIN x 2 
2%/div. of the reference level at LIN x 5 
1%/div. of the reference level at LIN x 10

_f0.2 dB/1 dB over 0 dB to 95 dB
Max. +1 dB over 0 dB to 95 dB (20°C to 30°C)
Max. +1.5 dB over 0 dB to 95 dB (0°C to 40°C)

Linear +3% of the reference level
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Reference level
Reference level readout:

Logarithmic:
+50,0 dBm to -90.0 dBm (readout in units 
dBuv)

Linear: 70.7 V to 7.07 UV 
Reference level readout accuracy: Max. _+l dB after calibration and

error correction
Calibration output accuracy: -20 dBm +0.3 dB (Guaranteed at the CAL.

OUT. connector)
(50 MHz) +_ (50 MHz x reference oscillator accuracy) 

: Within +0,7 dB over 400 kHz to 1800 MHz (after 
error correction)

: Provides readout of the amplitude at an active 
marker.

: Positions the marker to the peak of the largest 
signal.

: Positions the marker to the peak of the smallest 
signal

: Positeons the marker from the peak of the largest 
signal to the next largest 

: Brings the reference level equal to the marker 
level.

: Provides readout of the level difference between 
two markers.

Multiple marker points: Up to 10 points 
DISPLAY LINE : A horizontal display line traces amplitude readout.
Dynamic range

Spurious response : -80 dB or less at -30 dBm input with center
frequency >  1 MHz
-60 dB or less at -30 dBm input with center 
frequency <  1 MHz

Frequency response

Marker
NORMAL

PEAK SEARCH

NEG. PEAK SEARCH

NEXT PEAK SEARCH

MKR -► REF

A(delta)
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Average noise level: INPUT 1 -130 dBm or less
INPUT 2 -150 dBm or less 

at a resolution bandwidth of
10 Hz, video filter bandwidth of 1 Hz, and center 
frequency of 1 MHz or above 
-100 dBm or less 
1 dB or less at 0 dBm input

Residual response 
Gain compression 

(3) SWEEP SPECIFICATIONS 
Sweep time

Trigger mode

50 ms to 1000 sec
100 Us to 1000 sec at zero frequency span mode 
iNTernal, LINE, EXTernal, VIDEO, and SINGLE

(4) INPUT SPECIFICATIONS 
INPUT 1 
RF input
Maximum input level:

Input impedance 
INPUT 2 
RF input
Maximum input level
Frequency range
Amplification
Flatness
Input impedance
Input attenuator

N type connector, 50 S
+20 dBm (Input attenuator 20 dB or more) 
DC coupled: 0 VDC max.
AC coupled: +25 VDC max.
50 ft, VSWR 1.5 or less (at ATT > 10 dB) ■

BNC type connector, 50 ft 
-30 dBm +20 VDC max.
10 MHz to 1000MHz 
25 dB or more
3 dB p-p
50 8, VSWR 1.5 or less (at ATT £ 10 dB)
0 to 50 dB attenuation at 10 dB step 

Input attenuator accuracy : _+l dB (at ATT £ 20 dB, referenced to 10 dB)
(5) DISPLAY SECTION SPECIFICATIONS

Display
Trace

Graticule, waveform, measurement data, and label
4 trace memories for traces A, B, A', and B'
When trace memories A and B are used, the number 
of data points on the horizontal graticule is 
approx. 1000, and vertical resolution is 0.1%.
When trace memories A* and B' are used, the number 
of data sampling points on the horizontal 
graticule is approx. 500.
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WRITE mode 

MAX HOLD mode 

VIEW mode 

BLANK mode

Trace Arithmetic 
A-B + A

A +  B

B-DL B

NORMALIZE 
CRT Display 

Screen size

Contents of the memories are displayed on the CRT 
at a rate independent of the analyzer sweep rate.

: Analyzer's response is stored and displayed for 
each sweep.

: Stores and displays the maximum signal level at 
each horizontal point.

: No updating of the trace memory is made, and the 
stored memory data is displayed.

: No updating of the trace memory is made, and the 
trace data are not displayed on the CRT but are 
stored in the memory.

: Trace B amplitude is subtracted from trace A and 
the result is written into trace A from sweep to 
sweep.

: Exchanges traces A and B, changing their relative 
intensities and storage memory locations. Traces 
A* and B* are also exchanged.

: Display line level is subtracted from trace B and 
the result is written into trace B.

: Comuputes A-B -*■ A, A-^B, and B-DL B at a time

: 100 mm x 124 mm (P31 phosphor)
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(6) TRACKING GENERATOR
Frequency range : 400 kHz to 1800 MHz
Output level : 0 dBm to -50 dBm at 10 dB step
Output level accuracy: Within +1 dB at center frequency of 50 MHz
Spurious : 10 kHz to 50 kHz: Less than 5 dB

50 kHz to 1800 kHz: Less than 20 dB 
N female
50 ft, VSWR 1.5 or less (with ATT set at 10 dB or 
more)

Frequency response: 400 kHz to 1500 MHz: within jn0.7dB
400 kHz to 1800 kHz: within jfl.OdB 
10 kHz to 1800 MHz: within _+1.5dB 
Other specifications are similar to those of the 
standard tracking oscillator.
Less than 30 Hz/min, Less than 300 Hz/10 min

Output connector 
Output impedance

Tracking drift 
(Option 08) 
Frequency range 10 kHz to 1800 MHz

Other specifications are similar to those of option 
02.

(7) PHASE MEASUREMENT 
Frequency range 
Range

Offset
Measurement range 
Resolution 
Accuracy 
Residual phase

400 kHz to 1800 MHz
80’, 40°, 20’, 8 
per division 
Approx. +250°
+180°
1/10 or more of /div.
Better than +3% +0.25 (after calibration)
Less than 100° p-p (with span set at 500 MHz or 
less, and input ATT. set at lOdB or more)

4°, 0.8°, 0.4° and 0.2

(8) GROUP DELAY MEASUREMENT 
Frequency range 
Range
Measurement range 
Resolution

400 kHz to 1800 MHz, 0 to 100 ms
1 . 1  116 x -  ■ . to --- xfrequency span 200 freq. span (sec/div.)

160 ms/div. to 100 ps/div. 
1 1
50 frequency span
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Maximum resolution: 0.1 ns 
Electrical length correction range: 8 x 3 x 108 meters or morefreq. span
Measurement accuracy: phase measurement accuracy + span accuracy

(9) QP (quasi peak) detection mode 
Display dynamic range 
(T) Frequency range

Charging time constant 
Discharging time constant 
Display time constant 
Selectivity

(l) Frequency range
Charging time constant 
Discharging time constant 
Display time constant 
Selectivity

(3) Frequency range
Charging time constant 
Discharging time constant 
Display time constant 
Selectivity

70 dB
10 kHz to 150 kHz 
45 ms +20%
500 ms Hh20%
16 0 ms +20%
200 Hz +20 Hz (at Bandwidth of 6 dB) 
150 kHz to 300 MHz 
1 ms +20%
16 0 ms _+20%
160 ms ĵ 20%
9 kHz +1 kHz (at Bandwidth of 6 dB)
30 MHz to 1000 MHz
1 ms _+20%
550 ms +20%
100 ms +20%
120 kHz +20 kHz (at Bandwidth of 6 dB)

(10) Impedance measurement option
The impedance measurement option is designed for use with the impedance 
measurement standard accessory.

Specifications of Mainframe Options 
Functions:
Smith chart display

Marker display:

Display circle:

Standard Smith chart
Mangified (xlO) Smith chart
Polar coordinate display
Provides direct readouts for VSWR,
reflection coefficient, phase,
normalized impedance, and equivalent
inductance or capacitance.
Displays an arbitrary circle 
representing a VSWR or reflection 
coefficient on the Smith chart.
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Open/short auto correction When an open or shorting plug is 
attached, amplitude or phase can be 
calibrated to impedance 0 points andoo 
point on a Smith chart, (recommended 
when the frequency span setting is 500 
MHz or below).

Specifications 
Smith chart scale:
Standard Smith chart : Real part: 0, 0.2, 0.5, 1, and 2

imaginary part: 0, +0.2, +0.5, +1, +2 
Magnified Smith chart: Real part:0.9, 1.0, 1.1, and 1.2

Imaginary part: -0.1, 0, and 0.1
Polar coordinate scale:
Amplitude
Phase

: 20% divisions of the fullscale 
: 30° division

Display resolution: 
Amplitude

Phase
Frequency division

1/500 of the distance between the 
center of the Smith chart and its 
fullscale 
i°
1/500 of the selected frequency span 
(variable to 1/16)

Marker point resolution: 
Amplitude

Phase
Frequency division

1/500 of the distance between the 
center of the Smith chart and its 
fullscale 
i°
1/500 of the selected frequency span

Marker readout resolution: 
VSWR
Reflection coefficient 
Phase
Normalized impedance 
Equivalent inductance

3 digits 
3 digits 
i°
3 digits 
3 digits
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Polar coordinate display resolution : 1/500 of the distance between the
center and fullscale.

Polar coordinate display accuracy

Display circle resolution 

Amplitude information acquisition 

Phase information acquisition

True value is within a circle 
with a radius of 1 mm and its 
center placed at the displayed 
value.
1/500 of the distance between the 
center and fullscale.
From mainframe basic mode (LIN x 
1)
From mainframe basic mode
40 /div.

Amplitude setup on the Smith chart fullscale:
0.1 dB steps

Open/short auto correction range:
Amplitude correction range : Between fullscale and 70% of

Phase correction range
fullscale
+180°

(11) Occupied bandwidth display
Trace data is divided into 1001 points to calculate power at each 
point. Two markers appear at the positions where 0.5% to the total 
power is determined from leftmost and from rightmost points 
respectively, and then frequency between two markers is displayed at the 
active function area on the left side of CRT.

(12) GENERAL SPECIFICATIONS

Operating temperature 
Storage temperature 
Power requirements

Probe power supply 
Dimensions

Weight

: 0°C to +40°C RH Less than 85%
: -20°C to +60°C 
: 100, 120, 220 V (+10%), 240 V 

(+4%, -10%):
50/60 Hz approx. 300 VA 

: ^15 V, 4-pin connector 
: Approx. 424(W) x 311(H) x 550(D) 
mm

: Less than 50 kg
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1-5. OPTIONS AND OPTIONAL ACCESSORIES

The following options and accessories are available for the TR4172 
Spectrum Analyzer. Factory options should be ordered when ordering the 
analyzer.

1-5-1. Options

• X-Y recorder output (option 03: factory option)
X output: 0 V to approx. +5 V
Y output: 0 V to approx. +5 V 
Z output: 0 V to approx. +5 V 

. Preamplifier (option 02 : factory option)
Frequency range : 10 MHz to 1000 MHz
Gain : 25 dB or more
Flatness : Better than +3 dB

• (Option 09)
Frequency range : 10 kHz to 1000 MHz
Gain : 20 dB or more
Flatness : Better than +3 dB

. Adjacent channel leakage power arithmetic operation software 
(option 06: factory option)
Trace data is divided into 1001 points to calculate power at each 
point. The power equivalent to the width specified by the delta 
marker is calculated, and the ratio of the calculation result to 
the total power is displayed. In addition, the power equivalent to 
the width specified by the delta marker is integrated, and 
integration trace is also displayed.

. X-Y plotter interface (option 07: factory option)
Trace data, graticule line, and character are plotted by following 
three plotters in papers of size 210 mm x 295 mm.
[Applicable plotters]

Model 9872A/7470A/7225A (Manufactured by Hewlett Packard)
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1-5-2. Accessories

* Photographing system
(1) Camera (M75D) + close-up device (5R-32) + attachment (K-71R)
(2) Camera with hood (M085D) + attachment (#85-27)
♦Standard impedance measurement accessories
(1) Directional bridge (60NF50)
(2) Standard cable (DGM010-00150EE): 2
(3) Open/shorting plugs for calibration (22N)
(4) Standard 50-ohm terminator (26N50)
* TR17301 shielding material tester

Measures the effects of metals, plastics, or other shielding 
materials upon electric and magnetic field waves over a broad 
frequency range from 1 MHz to 1000 MHz.
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SECTION 2 
PREPARATION AND GENERAL PRECAUTIONS

This section describes the general handling procedure for the TR4172 
Spectrum Analyzer-preparation, general precautions and storage method.
To ensure proper operation of the analyzer read the following 
instructions carefully.

2-2. UNPACKING

After unpacking, carefully inspect the instrument for any transit 
damage, paying special attention to the panel switches, CRT display, and 
terminals.
If the instrument is damaged or fails to operate properly, immediately 
notify your nearest ADVANTEST representative.

2-3. REPACKING FOR SHIPMENT

Should it become necessary to repack the instrument for shipment, use 
the original packing material or equivalent.

2-4. OPERATING ENVIRONMENT

(1) The instrument should be placed in a position where it will not be 
exposed to direct sunlight, corrosive gas, or excessive dust. The 
operating ambience should be 0°C to +40°C in temperature, and not 
more than 85% in relative humidity.

(2) Ventilation
The instrument uses two exhaust cooling fans. Be sure to allow a 
space of more than 10 cm behind the instrument for adequate 
ventilation. Do not place the instrument on its side or back.

(3) Although the analyzer is protected from line noise interference, 
the local line noise environment should be considered. If 
excessive noise is expected, use a line noise filter in the primary 
circuit.

2-1. INTRODUCTION
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(4) The operation site should be free of excessive vibration,
o o(5) The storage temperature range is from -20 C to +60 C.

If the instrument is to be left unused for a long period of time, 
cover it with a vinyl cloth or put it in a carton for storage in a 
dry place where it will not be exposed to direct sunlight.

2-5. CLEANING CRT DISPLAY

Clean the surface of the CRT screen and filter at regular intervals with 
a soft cloth dampened with alcohol.
Never use any chemical solvent other than alcohol for cleaning.
Remove the filter in the following procedure. (Refer to Figure 2 - 1 . )  

(T) Remove the belt cover with a screwdiver.
(?) Remove two screws from the CRT upper panel.
(3) Remove two screws from the CRT bezel adapter.

Fig. 2-1 Removal of CRT filter
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2-6. PREPARATION
2-6-1. Connecting Display Section and RF Section

The analyzer consists of a display section and an RF section. Follow
the procedure given below to assemble the two sections:
(T) Mount the display section (with CRT) directly on the RF section.
(2) Pull the display section forward until the joints engage with 

each other.
(3) Push back the display section until the front surfaces of the 

two sections are aligned. Using a coin edge, fasten the two 
joint screws at the rear corners of the instrument.

(4) Make electrical connections between the two sections with the 
three supplied interconnecting cables.

J3

J1

ConnectingScrew

J2

Power Cable

Fig. 2-2 Power and signal connections on the rear panels
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(5) Three signal connectors Jl, J2, and J3 are provided on the rear 
panels of each section. Connect them with their own 
interconnecting cables (Jl to Jl and so forth).

@  Use the stopper and the connecting screw, when connecting Jl and 
J2 connectors, respectively.

Power Connection and Fuse

(1) Power cable connection
After establishing the signal connections between the two sections,
make power connections to each section with the supplied power cables
(T) Make sure that the POWER switch on the RF section is in the 

STANDBY (out) position.
(2) An AC LINE connector is provided on the rear panel of each 

section. Plug the female side of the supplied power cables into 
each of these AC LINE connectors. (See Figure 2-2.)

(2) Notes On Use of Power Cable
Before using TR4172 on commercial power, be sure to ground the 
equipment to prevent electric shock. Connect the concave end of 
the attached power cable (A01402) to the AC LINE connector. The 
power cable has a three-prong plug whose round prong is to be 
grounded.
When using a two-prong adapter to plug the power cable to a 
receptacle, connect the ground lead of the adapter to ground.
The attached adaapter A09034 (KPR-18) conforms to the Electric 
Appliance Regulations. As shown in Figure 2-3, prongs A and B 
of A09034 are different in width, so make sure which is which 
when plugging this adapter into a receptable. Note that if the 
ground lead touches an AC line such as a power-supply terminal, 
the equipment may be damaged. Pay special attention when the 
ground lead comes close to other plugs.



Ground lead (Watch 
for short-circuiting)

(a)

Adapter KPR-18

(b)

Figure 2-3 Power Cable plug and Adapter

When the instrument is plugged into an electrical outlet, the 
STANDBY indicator lamp on the front of the RF section will come 
on to indicate that the thermostatic oven for the internal 
master crystal oscillator is energized.

The instrument is partially energized even if the POWER 
switch is in the STANDBY position, as far as at least one 
of the power cables is connected to an electrical outlet.
To completely turn off the instrument, be sure to disconnect 
both power cables from their electrical outlets.

(3) Fuse replacement
When replacing the fuse, unplug the power cable from the rear AC 
LINE connector of the pertinent section. Then, slide the clear 
plastic cover of the fuse box to the left stop. Pull the FUSE 
PULL lever forward to remove the fuse from the fuse box. The 
replacement fuse must follow the ratings of Table 2-1.
Line voltage setting can be changed by a voltage setting card 
inserted just below the fuse holder. When you have removed the 
fuse, you will see the voltage setting card just below the FUSE 
lever.

CAUTION
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Fig. 2-4 Fuse replacement

Pull out the card and you will see voltage labels of 100 V,
120 V, 220 V, and 240 V on both sides of the card. Insert the 
card again into the card slot so that the voltage label 
corresponding to your local line voltage is on the top left 
side. You can see only the selected voltage label when the card 
is inserted in position.
The rating of the fuse to be used depends on the local line 
voltage. Check the fuse rating against the following table and 
replace it if needed:

Table 2-1 Fuse ratings versus line voltages

Display section (upper) RF section (lower)
AC100 V 
AC120 V 2.5 A slow blow 2.0 A slow blow

AC220 V 
AC240 V 1.25 A slow blow 1.0 A slow blow

2-7. USE OF PHOTOGRAPHIC EQUIPMENT

Assemble the close-up photographic equipment as illustrated in Figure
2-6. Photographic conditions differ depending on the setting of the 
INTENSITY control of the TR4172.
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Fig. 2-5 Use of photographic equipment

When the CRT display or the filter is not clear, clean photographs 
are not available. In this case, clean the screen and the filter 
referring to the subsection 2-5.
The film tends to get stuck if the roller inside the back plate 
becomes grimy. Take the roller out occasionally and clean it down.

Fig. 2-6 Polaroid camera M-085D and Hood #85-27
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Section 3 
PANEL DESCRIPTION

This section first describes basic operating procedures for the TR4172 
Spectrum Analyzer and then presents the functions and setting ranges of 
each switch and control. Each function will be discussed in detail in 
Section 4.
Operating details for the tracking generator, phase measurement, and 
group delay measurement are described in Section 5, 6, and 7 
respectively.

3-2. OPERATING PROCEDURE

The analyzer's CRT display presents direct readout of the center 
frequency, reference level (level at the top graticule of the CRT), and 
so forth, as well as signal response trace and graticule display. The 
operation of the analyzer consists basically of setting various 
measurement functions with the front panel controls and key switches and 
observing the resulting signal response trace and data readouts on the 
CRT for analysis.
When the analyzer is initially switched on (POWER switch set to ON) or 
the MASTER RESET switch is pressed during operation, the measurement 
functions on the CRT display are initialized into the following state:

3-1. INTRODUCTION

3 - 1



Pig. 3-1 Initial function setting upon power on or reset

To change function settings, first press the pertinent function key and 
then adjust the Data knob until the desired setting is obtained. The

----  ----
keyboard) may be used instead of the Data knob.

□□□SI
For example, to move the object signal to the center of the display,

function is displayed to the left of the screen with enlarged readout. 
Since the center frequency readout is always provided at the bottom 
right corner of the display, there are now two identical center 
frequency readouts on the screen. The center frequency remains active 
until another function key is operated.

Data step keys number/units keyboard (Data

first press to activate the center frequency. The activated
rntll.



CENT.
FREQ.

Use the Data knob to position the signal to the center of the display. 
For quicker control, first use the Data step keys to bring the signal to 
the near center, then make fine tuning with the Data knob. This 
practice may also be used for quick positioning of the marker (to be 
described later). The center frequency of the signal can now be read 
out.
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For better frequency resolution narrow the frequency span (frequency 
span from the left to right end of the display) with the FREQ. SPAN key 
and DATA control.

FREQ.
SPAN O' o

o o

For higher signal resolution, the analyzer's IF bandwidth can be 
narrowed using the RES. BW. key and Data step key (down). Since the 
sweep time is normally set to AUTO, narrowed bandwidth causes lower 
sweep rate.
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The signal frequency and level can be read out by using a marker (bright 
spot) without bringing the signal to the center of the display.
The MARKER key activates a single marker. The marker will move on the 
trace with the rotation of the Data knob. Tune the marker with the Data 
knob to position it to the signal peak. The signal's amplitude and 
frequency is read out directly. While the marker is on the display the 
amplitude and frequency at the marker are always read at the top right 
corner of the display.
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3-3. PANEL DESCRIPTION
3-3-1. Front Panel Description (See Figure 3-2.)

(1) POWER switch
(2) STANDBY/ON indicator lamps

The STANDBY lamp comes on when the instrument is plugged into an 
electrical outlet with the POWER switch set at the STANDBY (out) 
position. The ON lamp comes on when the POWER switch is pressed 
into the ON position.

(3) MASTER RESET key
Resets the entire circuits of the analyzer into the condition 
shown on Table 4-2.

(4) LCL (Local) key
Returns the analyzer from remote operation mode (by an external 
GPIB controller) into local operation mode (by front panel keys 
of the instrument).

(5) RMT (Remote) indicator lamp
Goes on when the analyzer is in remote operation mode.

(6) T.G. (Tracking Generator) key
Activates the output of the integrated tracking generator.

(7) T.G. LEVEL key
Controls attenuation level for the tracking generator between 
0 dB and 50 dB at 10 dB steps.

(8) TRACKING GENERATOR OUTPUT (50 ft) connector
The output frequency range is from 400 kHz to 1800 MHz with an 
output impedance of 50 ft.

(9) T.G. FREQ. ADJ. control 
Corrects tracking error.

(10) GROUP DELAY key
Activates group delay measurement.

(11) PHASE key
Activates phase measurement.

(12) NORMAL key
Returns the instrument to the normal spectrum analyzer mode.

(13) INPUT-2 key
Selects INPUT-2: 10 MHz to 1000 MHz, max. -30 dBm, _+20 Vdc.

Operatable only when the optional preamplifier 
is built in.
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(14) INPUT-2 connector
INPUT connector for the optional preamplifier.

(15) INPUT-1 DC key
Selects DC coupled INPUT-1: 50 Hz to 1800 MHz, max. +20 dBm,

0 Vdc
(16) INPUT-1 AC key

Selects AC coupled INPUT-1: 10 kHz to 1800 MHz, max. +20 dBm,
+25 Vdc

(17) CAL. screwdriver control
Used to adjust the calibration signal level (at INPUT-1) to 
-20 dBm.

(18) INPUT-1 connector
(19) INPUT ATT. key

Controls input attenuation level from 0 dB to 50 dB at 10 dB 
steps.

(20) AUTO key
Automatically sets input attenuation level from 10 dB to 50 dB 
at 10 dB steps.

(21) PROBE POWER connector
Four-pin connector to supply a power of +15 V to an active probe.

(22) CAL. OUT. connector
Outputs a calibration signal of 50 MHz, -20 dBm +0.3 dB.

(23) DATA knob
Continuously controls measurement function or marker position.

(24), (25) DATA step keys
Steps measurement function or marker position up or down.

(26) HOLD key
Inhibits function setting updating or entry from the DATA knob, 
DATA step keys, or data keyboard. Operation of any one of the 
FUNCTION keys clears the HOLD state.

(27) ENABLE indicator lamp
Goes on when data updating or entry is enabled. Goes off when 
the HOLD key is pressed.

(28) SWEEP TIME key
Sets sweep time between 20 ms and 1000 sec.
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(29) AUTO (SWEEP TIME) switch
Automatically sets sweep time according to frequency span or 
RES. BW setting, etc.

(30) RES. BW (Resolution Bandwidth) key
Sets IF bandwidth between 10 Hz and 1 MHz at 1 to 3 sequence.

(31) AUTO (RES. BW) key
Automatically sets IF bandwidth according to frequency span.

(32) VIDEO BW key
Sets video filter's pass bandwidth between 1 Hz to 1 MHz at 1-3 
sequence.

(33) AUTO (VIDEO BW) key
Automatically sets video bandwidth according to frequency span.

(34) CF STEP SIZE (Center Frequency Step Size) key
Determines center frequency stepping span by the DATA step keys.

(35) AUTO (CF STEP SIZE) key
Automatically sets the CF STEP SIZE to 1/10 of the frequency 
span.

(36) CENT. FREQ. (Center Frequency) key
Sets center frequency between 0 Hz and 1800 MHz.

(37) FREQ. SPAN (Frequency Span) key
Sets frequency span between 100 Hz and 2000 MHz.

(38) REF. LEVEL (Refer ence Level) key
Sets the reference level between -90 dBm and +50 dBm.

(39) DATA number/units keyboard
Used to enter measurement data or marker frequency directly with 
numerical data and units.

(40) BACK SPACE key
Backspaces data entry steps to permit correction of entry error.

(41) MHz dB sec/PHASE OFFSET key
One of the three unit keys. Data entry is completed by pressing 
a unit key after numerical data is keyed-in from the DATA 
keyboard. When phase measurement is active, pressing this key 
enables phase offset data entry.

(42) kHz +dBm msec/G.D. OFFSET key
One of the three unit keys. When the group delay function is 
active, pressing this key enables group delay offset data 
entry. Positive reference level data can be input with this key
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after the reference level data is keyed-in from the DATA 
keyboard.

(43) Hz -dBm Usee key
One of the three unit keys, to enter negative reference level 
data, first key-in the positive level data from the DATA 
keyboard, then press this key,

(44) INTENSITY control
Controls intensity of all CRT display.

(45) FOCUS
A screwdriver adjustment which focuses all CRT display.

(46) TRACE ALIGN
A screwdriver adjustment which tilts all CRT display,

(47) SWEEP IND. (Sweep Indicator) lamp 
Goes on during sweep.

(48) INT. (Internal) key
Automatically repeats internally-triggered sweep,

(49) LINE key
Triggers sweep start synchronously with the line frequency,

(50) EXT. (External) key
Triggers sweep start by an external trigger signal (TTL level) 
applied to the rear EXT. TRIG connector. Trigger occurs at HIGH 
to LOW transition of the external trigger signal.

(51) VIDEO key
Triggers sweep start if a detected IF signal reaches to a level 
set by the TRIG. LEVEL control (52).

(52) TRIG. LEVEL (Trigger Level) control
Controls trigger level for a detected video signal. If sweep 
fails to start when the VIDEO key is pressed, adjust this 
control for the adequate trigger level.

(53) SINGLE key
Each depression of this key triggers a single sweep.

Note: More detailed operations of the TRACE keys (54) to (63) will be 
described in Section 4-10.

(54) WRITE A key
Updates and displays trace memory A for each sweep.
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(55) WRITE B key
Updates and displays trace memory B for each sweep.

(56) VIEW A key
Stops updating trace memory A and displays the latest signal 
response.

(57) VIEW B key
Stops updating trace memory B and displays the latest signal 
response.

(58) A ̂  B key
Exchanges the contents of trace memories A and B.

(59) B-DL —  B key
Display line level is subtracted from trace memory B contents 
and the result is written into trace memory B.

(60) A-B —  A key
Trace B is subtracted from trace A for each sweep and the result 
is written into trace memory A.

(61) B —  B ’ key
Writes trace memory B contents to trace memory B*.

(62) VIEW A* key
Displays the contents of trace memory A*

(63) VIEW B' key
Displays the contents of trace memory B'.

Note: More detailed operations of th MARKER keys (64) to (73) will be 
described in Section 4-9.

(64) MARKER key
Activates a single marker.

(65) MKR OFF key
Erases all markers from the display.

(66) A (delta) key
Activates two markers and provides a readout of frequency 
difference and level difference between the two markers.

(67) PEAK SEARCH key
Positions the marker to the highest signal peak.

(68) ZOOM key
Zooms in on a signal specified by a marker. Press the ZOOM key, 
identify the signal to be zoomed in on with the marker, then 
operate the Data step key (down) to narrow the frequency span.
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(69) MKR —  CF key
Substitutes the center frequency with a marker frequency to 
position the marker to the center of the display.

(70) SIGNAL TRACK key
Positions a drifting signal always at the center of the display.

(71) MKR/A — STEP SIZE key
Substitutes the center frequency step size with a marker 
frequency. In the Delta (A) mode the center frequency step size 
is given by the frequency difference between two markers.

(72) FREQ. CNTR key
Directly counts input signal frequency.

(73) MKR— REF. key
Substitutes the reference level with a marker level to position 
the marker on the top graticule of the display.

(74) DISPLAY LINE key
Activates a display line (horizontal cursor line).

Note: More detailed operations of the DISPLAY LINE key (74) will be 
described in Section 4-12.

(75) LABEL key
Permits entry of any alphanumeric characters in the top display 
area of the CRT screen. The entry procedure will be described 
in Section 4-12.

(76) SHIFT key
When pressed a first time, the analyzer enters the Shift Key 
mode and the functions indicated just above each key in yellow 
letters are made available. The Shift Key mode is cleared when 
any of the keys is pressed or the SHIFT key is pressed a second 
time.
Each key function in the Shift Key mode will be described in 
Section 4.
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3-3-2. Rear Panel Description (See Figure 3-3*)

(1) J3 IF INPUT
Accepts signal from RF section J3 IF OUTPUT (11) via the 
supplied cable.

(2) Jl BUS connector
Connects to the RF section Jl BUS connector (10) via the 
supplied BUS cable.

(3) Ground terminal
When a two-conductor plug adapter is used for power connection, 
the ground lead of the adapter or this ground terminal should be 
connected to the earth ground.

(4) ADDRESS switch array
Used to designate the device address (1 to 5) of the instrument 
for remote operation.

(5) GPIB connector
Accepts a GPIB cable from an external controller or X-Y plotter.

(6) EXT. TRIG connector
Accepts an external trigger signal. When the front TRIGGER 
function is set to EXT. mode, the analyzer is triggered by the 
negative leading edge of an external TTL trigger signal.

(7) XYZ outputs
Optional X, Y, and Z axis outputs.

(8) J2 connector
Connects to the RF section J2 connector (15) via the supplied 
cable.

(9) AC LINE connector 
Accepts a power cable.

(10) Jl BUS connector
Connects to the display section Jl BUS connector (2) via the 
supplied cable.

(11) J3 IF OUTPUT
Connects to the display section J3 IF INPUT connector (1) via 
the supplied cable.
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(12) J4 INT. STD OUTPUT connector
A 10 MHz internal master oscillator output (TTL compatible).
This output should be adjusted to exactly 10 MHz with 
screwdriver adjustment STD ADJ. (13). (See Section 4-26.)

(13) STD ADJ. volume
A screwdriver adjustment which adjusts the output frequency of 
J4 INT. STD OUTPUT connector (12) to exactly 10 MHz.

(14) Ground terminal
When a two-conductor plug adapter is used for power connection, 
the ground lead of the adapter or this ground terminal should be 
connected to the earth ground.

(15) J2 connetor
Connects to the display section J2 connector (8) with the 
supplied cable.

(16) AC LINE connector 
Accepts a power cable.

(17) SWEEP OUT connector
Sweep voltage of 0 to +8 V is output from this connector.

Fig. 3-3 Rear panel
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SECTION 4
OPERATION

This section describes the versatile measuring functions of the TR4172 
Spectrum Analyzer in more detail.

4-1. INTRODUCTION

4-2. POWER, MASTER RESET, AND LCL KEYS

mrr□

La

□
MASTER
WSET

POWER
-- ■> OK □

m a
_ _ ^ _ l  SUNMY 

_____________________.

4-2-1. POWER Switch
POWER

. 1 ON □

M. O
________ STANDBY

Make signal and power connections for the instrument as indicated in 
Figure 2-2. When a two-conductor plug adapter is used for the power 
connection, be sure to connect the ground lead of the adapter of the 
rear ground terminal of the instrument to the earth ground.

Table 4-1 POWER switch setting

Power cables unplugged Instrument completely turned off
Power cables plugged in 
STANDBY Master crystal oscillator and back-up 

battery are turned on.
ON Instrument completely turned on
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When the instrument is plugged into electrical outlets, the STANDBY 
indicator lamp lights to indicate that the internal master crystal 
oscillator, and back-up Ni-cd battery are turned on. When the POWER 
push switch is pressed into the ON position-, the ON indicator lamp 
lights to indicate that the instrument is completely turned on.
To use the analyzer within its accuracy specifications, approximately 
24 hours of warm-up time is required under the STANDBY or ON state. 
The internal memory contents remain intact for approximately two 
weeks even if the instrument is unplugged from its supply outlets, 
provided the back-up battery is fully charged beforehand. The Ni-cd 
battery will require a charging time of two to three days.
Unless the instrument is to be left unused for a prolonged period of 
time, it is recommended that the analyzer be left in the STANDBY 
state with its power cables plugged into their supply outlets.

4-2-2. MASTER RESET □
MASTER
RESET

When pressed, the MASTER RESET key clears the analyzer's functions to 
the initial state. The functions affected by the MASTER RESET key 
and their initial states are listed below.
The MASTER RESET key may be used if the analyzer is malfunctioning 
due to noise interference or other causes.
Initial States of Functions Affected by the MASTER RESET

CENT. FREQ. 900 1MHZ
FREQ. SPAN 1800 MHZ
Reference level -10 ■dBm
SWEEP TIME AUTO (50ms)
RES. BW AUTO (1 MHz)
VIDEO BW AUTO (300 kHz)
CF STEP SIZE AUTO
INPUT ATT. AUTO (10 dB)
INPUT MODE AC
NORMAL ON
PHASE OFF
GROUP DELAY OFF
T. G. OFF
TRIGGER INT.
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WHITE A 
BLANK A'
BLANK B 
BLANK B'
Other keys OFF
All OFF
OFF
OFF
OFF
OFF
10 dB/DIV.

The LCL (Local) key is operative when the analyzer is in remote 
operation mode.
When the analyzer is remotely controlled by an external GPIB 
controller, the RMT indicator lamp just above the LCL key lights to 
indicate that front panel control of the analyzer is prevented except 
for the MASTER RESET key operation.
When the LCL key is pressed, the RMT lamp will go off to indicate 
that front panel control of the analyzer is enabled, if the Local 
Lockout command is sent from the GPIB controller, however, the LCL 
key remains inoperative.

4-3. T.G., T.G. LEVEL, AND T.G. FREQ. ADJ.

TRACE

MARKER
DISPLAY LINE
LABEL
SHIFT
INT. STD OUT 
dB/DIV.

□
LCL

4



These keys are for internal tracking generator control. Press ED to
activate the tracking generator; the indicator lamp just above the TG 
key lights.

_________  OFF

Press □  E D  to deactivate the tracking generator; the indicator
SHIFT

lamp goes off.
The tracking generator is used for phase or group-delay measurements as 
well. More detailed operations of the tracking generator, including the 
T.G. LEVEL and T.G. FREQ. ADJ. controls, will be described in Section 5. 
For normal operations of the analyzer, leave the tracking generator 
inactive. This will enable measurement capability at the maximum 
sensitivity of the instrument. When the tracking generator is 
activated, the analyzer's sensitivity may be degraded due to noise 
interference from the tracking generator.
The tracking generator is also activated when the PHASE or GROUP DELAY 
key is pressed. If the normal measurement mode (for spectrum analysis) 
is restored with the NORMAL key, the tracking generator will remain 
active. To deactivate the tracking generator press SHIFT, T.G..

4-4. GROUP DELAY, PHASE, AND NORMAL KEYS

These keys select analyzer's mutually
exclusive measurement modes. When one of GROUP PHASE , and NORMAL

DELAY

pressed the corresponding measurement mode is selected and the indicator 
lamp for the selected mode lights.
For details of phase measurement and group delay measurement see 
Section 6 and 7 respectively.
The analyzer should normally be placed in the Normal mode by pressing 
the NORMAL key.
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Once the GROUP DELAY or PHASE measurement mode is entered by pressing 
the respective key, the internal tracking generator is activated and 
remains activated even after the analyzer is returned to the NORMAL 
measurement mode. When the tracking generator is unused, press SHIFT, 
T.G. to deactivate it.

4-5. INPUT

These keys are input controls and settings of RF attenuator.

4-5-1. INPUT-2

INPUT-2 is dedicated for the optional preamplifier. To select the 
preamplifier input press the INPUT-2 key; the indicator lamp just 
above the key will light to indicate that INPUT-2 is selected. When 
the preamplifier is not built-in, the lamp remains off even if 
pressed. The specifications for INPUT-2 are:
Frequency range: 10 MHz to 1000 MHz 
Input impedance: 50 &
Maximum input level: -30 dBm, +_20 Vdc

4-5-2. INPUT-1 (DC, AC)

To select INPUT-1 press | DC | or | AC j .

When | DC | is pressed, INPUT-1 is DC coupled to the 1st mixer to

enable signal response observation over a frequency range from 50 Hz 
to 1800 MHz.
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Never apply a DC voltage to INPUT-1 when DC mode is selected; 
otherwise the input circuit of th 1st mixer will be permanently 
damaged.

When | AC | is pressed INPUT-1 is AC coupled to the 1st mixer to

permit signal response observation over a frequency range from 10 kHz 
to 1800 MHz. The maximum allowable input level is +20 dBm or _+25 Vdc. 
When the analyzer is turned on or the MASTER RESET key is pressed, 
the AC mode for INPUT-1 is automatically selected.

4-5-3. INPUT ATT. E H  □
INPUT ATT. AUTO

The INPUT ATT. key controls the input attenuator's attenuation level 
between 0 dB and 50 dB at 10 dB steps.
Normally, the input attenuator is controlled in the AUTO mode, in 
which the attenuation level is automatically set between 10 dB and 
50 dB according to the REF. LEVEL key setting. To protect the input 
mixer, 0 dB attenuation is not selected when in the AUTO mode.
The currently selected attenuation level is always read at the top of 
the CRT display such as ATT XXdB.

When manual setting of the input attenuator is desired, press IP  1 ; 
the key indicator lamp will come on. input att.

The attenuation level is now active and the current attenuation level 
"ATT XXdB" is read to the active function display area of th CRT

O  O
display. Set attenuation to the desired level with or

czdS edt^t”
□  S gdJS. *
0 D D i  ___

To return the attenuator to the AUTO control mode press | j . The key
f O-- 1 AUTO

indicator lamp on j | will go off and the attenuator is
INPUT ATT.

automatically controlled according to the REF. LEVEL setting.
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4-6. CRT DISPLAY

The CRT display presents the signal response trace, graticule, 
measurement data, and labels.

(1) TR4172

(2) REF
(3) 10 dB/
(4) (CENTER)
(5) RBW
(6) VBW 
{7) SWP
(8) SPAN
(9) CENTER
(10) MKR
(11) ATT

Label which can be optionally written by the user 
(Section 4-12-2)
Reference level (Section 4-8-3)
Vertical scale per division (Section 4-8-4)
Active function (Section 4-8)
Resolution bandwidth (Section 4-8-6)
Video bandwidth (Section 4-8-7)
Sweep time (Section 4-8-5)
Frequency span (Section 4-8-2)
Center frequency (Section 4-8-1)
Marker (Section 4-9)
Input attenuator level (Section 4-5-3)
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4-7. DATA

w m  w o n .  i ^ bw.

C D  D D  c d  [ f l ,
ft*w/Pw. ____ \

I J I I * 11 6 I"]
, ■■> mem m  i t  u*. p

□ “ c zic d c zi ,
O  O

Any function can be selected by pressing the appropriate front panel 
function key, and changed by using any or all of the following DATA 
controls:

DATA knob

DATA step keys

yam/or*, *. mb/iw.

□ □  C D  □ □  f r l
P-W/ttW, ____

C D ) C D  d T p r .LM.X1 UH Q UN. B <HG«1 [o
c d  m  c n i ^ L

G D C Z ia

4-7-1. DATA Knob

DATA number/units keyboard (DATA keyboard)

Continuously turning the DATA knob clockwise increases function data 
which is currently active. In the MARKER mode clockwise rotation of 
the DATA knob moves the marker to the right. In the DISPLAY LINE 
mode it moves the display line upwards. Turning the DATA knob 
counterclockwise decreases function data.

4-7-2. DATA Step Keys

The DATA step keys change function data in predetermined steps each 
time they are pressed. In the MARKER mode each operation of the step 
keys moves a marker one division on the horizontal axis of the CRT 
display.

O o
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Step size can be changed by using the □  or ED
“♦STEP

key.
SIZE C F  S T E P  S I Z E

More detailed operations of these keys will be described in the 
sections *4-8 FUNCTION" and *4-9 MARKER".

4-7-3. DATA Keyboard

4-7-4.

DATA
K W B / D I V .  5 d B / D t V .  2 d B / 0 t V .  ( N O R M A L I Z E )

CD CD m
1 d B / W V .  O . W B / t > I V .

CD CD CD
L I N .  X I  L I N .  X 2  U N .  X 5

□  □ m
U N .  * 1 0

m a n

MHz
dB
sec

( P H A S E  O F F S E T )

kHz
+dBm
msec

( G .  a  O F F S E T )

Hi
—dBm

usee
B A C K  S P A C E  ( A P E R T U R E )

The DATA keyboard permits direct entry of numerical data.
Function data can be entered by pressing a unit key after operating 
data number keys. If you have missed entry of number data, press the

| | key and then retry correct data entry.
B A C K  S P A C E

HOLD a
E N A B L E

□
H O L D

Data change or entry using the DATA knob, DATA step keys or DATA 

keyboard is inhibited by pressing the □  key. (The EN̂ _E indicator
H O L D

lamp just above the HOLD key goes off.)
The HOLD state is cleared by operating a key other than the DATA 
controls or keys; the ENABLE indicator lamp goes on to indicate that 
data change or entry is enabled.
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4-8. FUNCTION

FUNCTION
N O R M ,  a

E D »  □ "
S W E E P  T I M E  A U T O

P O S I T .  P E A K  O .

o
R E S .  B W  A U T O  

A V G .  O H  N E G .  P E A K  0 .

d B m

CENT.
FREO.

d B u V

FREQ.
SPAN

V I D E O  B W  A U T O  
A V G .  O F F  S A M P L E  D .

R E F .  O F F S E T

> □
C F  S T E P  S I Z E  A U T O

REF.
LEVEL

When the analyzer is initially switched on, center frequency, frequency 
span, reference level, etc. are automatically set to the initial values 
shown on Section 4-2-2. These values can be changed by using the 
FUNCTION keys and DATA controls.
Sweep time, manual setting of bandwidth (normally automatically set), or 
vertical scale can also be controlled with the FUNCTION keys and DATA 
controls. To specify function data first press the appropriate function 
key.
The activated function is shown on the left side of the CRT display.
The data can be changed with the DATA knob, DATA step keys or DATA 
keyboard. The function remains active until another FUNCTION key or the 
MARKER key is operated.
The functions of the individual FUNCTION keys are described below.

4-8-1. CENT. FREQ. CENT.
FREQ.

This key is used to activate center frequency, which can be set over 
a range from 0 Hz to 1800 MHz. The maximum number of digits 
(resolution) of center frequency setting depends on the selected 
frequency span.
The DATA knob allows fine control of center frequency. The DATA step 
keys enables frequency shift in steps (normally 1/10 of the selected 
frequency span). The DATA keyboard enables direct entry of numerical 
center-frequency data. Using the DATA keyboard, the actual data 
entry occurs when one of the units keys, MHz, kHz or Hz, is pressed 
after numerical data is entered.
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Center frequency is always shown at the bottom right corner of the 
display (except in Log Display mode).

4-8-2. FREQ. SPAN FREQ.
SPAN

This key is used to activate the frequency span.
Frequency apan across-the axis can be set over a range from 100 Hz to 
2000 MHZ; that across one division of the graticule is 1/10 of the 
frequency span.
The frequency span can be changed with the DATA knob or DATA step 
keys and DATA keyboard. The DATA keyboard enables direct entry of 
numerical frequency-span data.
The display always presents frequency span data at the bottom of the 
screen (except in Log. Display mode). When the RBW and VBW functions 
are set in AUTO mode, resolution bandwidth and video bandwidth are 
automatically set to the optimum according to the selected frequency 
span.

Example of
FREQ.
SPAN

CENT.
FREQ. and

usage:
SEF -10.0 dBm ATT 10 dB

5 6 . 7  nHfz

300 kHz

200 ms SPAN 30 MHz CENTER 56.7 ftfe
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CENT.
FREQ. O

The signal to be measured is to the left of center of the display. 

Reduce the center frequency with
O

to shift the

signal to the right.

Then tune the signal to 
the exact center of the

display with

For better frequency resolution narrow the frequency span with
FREQ.
SPAN o  o

REF -10.0 dBm ATT 10 dB

l a S H S u a i & i S i i & i
380 kHz ‘ 1. •vt ' pi | . j

w<
r

9*> 208 «s
i !
SPAN 30 MHz

I

CENTER 50.0 t f t

If the signal deviates from the center of the CRT when the frequency 
span is narrowed, reposition the signal to the center with the CENT. 
FREQ, key and DATA knob.
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Zero Frequency Span:
Z E R O  S P A N

When □
S H I F T O

are pressed, the horizontal display axis becomes

calibrated in time and the spectrum analyzer is fixed tuned to the 
center frequency. As a result, the analyzer operates as a receiver 
fixed tuned to the center frequency.

Z E R O  S P A N

Press □
S H I F T

again to restore the normal spectrum analyzer

function with the horizontal display axis calibrated for frequency.

4-8-3. REF. LEVEL REF.
LEVEL

This key is used to activate the reference level at the top graticule 
of the CRT display. The reference level can be specified over a 
range from -90 dBm to +50 dBm in 0.1 dB steps. The DATA step keys 
control the reference level in 10 dB steps, while the DATA knob can 
control it in 0.1 dB steps.
The DATA keyboard enables direct entry of reference level values. For

entry of a positive value press 

value press Hz
—dBm
usee

kHz
+(fim
msec

, and for entry of a negative

after keying in the numerical data.

The specifiable range of the reference level may be reduced to 
smaller than -90 dBm to +50 dBm depending on the input attenuator

d B m

setting. Reference level can be specified in dBji with [ I
d S u V  S H I F T

Pressing
S H I F T

FREQ.
SPAN

CENT.
FREQ.

returns the reference level readout to dBm.

d B m

□
S H I F T

C£NT.
FREQ.

REF 97.0 ATT 10 dB MKR 50.00 n
10 dB/

. . . 1 86.6 dl

MAR KEil 
50.00 MHz : : A
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4-8-4, Vertical Scale Control

The scaling of the vertical graticule divisions of the CRT display is 
normally set in 10 dB/div.
Look at the top left corner of the display in the following figure. 
■REF -20.7 dBm" shows that the reference level is presently read in 
dBm, and *10 dB/" indicates that the scaling of the vertical 
graticule division is 10 dB/div. A unit of dBH is also selectable 
(see paragraph 4-8-3), Scaling can also be selected from 5, 2, 1, and 
0,1 dB per division, and linear scaling,

S d B / D I V .

For 5 dB/div. press I I 1 8 I .
S H I F T  2 d B / O I V .

For 2 dB/div. press | ) | 9 |.
S H I F T  1 d B / D I V .

For 1 dB/div. press j ) | 4 ).
S H | F T  O . l d B / b l V .

For 0.1 dB/div. press I 1 I 5 I .
S H I F T  ^ ^

For 0.5 dB/div. press | | j 5 j | \ | .
S H I F T  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

For 0.2 dB/div, press | | j 5 j | 2 | .
S H I F TIn the 0,1 dB/div,, 0.2 dB/div., 0.5 dB/div., the effective range of 

the vertical scale is down to 8 divisions below the reference level, 
with display linearity not guaranteed in the bottom two divisions.

S d B / D I V .

S H I F T
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□ C Z I
SHIFT

2d8/DIV.

The scale can be set up for linear units to read amplitudes 
proportional to input signal power.

_ _ _ _ _ _ _ _ _ _ _  L I N -  X I

If □ m  are pressed linear scale xl is selected, with the top
S H I F T

and bottom graticules assigned to the reference and 0 V levels, 
respectively.
The scale can be changed in allowable increments of x2, x5, and xlO

L I N .  X 2  U N .  X 5  U N .  X 1 0

with[ 11 2 | , | || 3 | f and | 11 O | , respectively. In
S H I F T  S H I F T  S H I F T

this case the reference level does not change.

4-8-5. SWEEP TIME
E D  □

S W E E P  T I M E  A U T 0

This key is used to activate sweep time within a range from 20 ms to 
1000 sec. When the analyzer is initially switched on, sweep time 
control is set in AUTO mode, in which it is automatically set 
according to frequency span, resolution bandwidth or video bandwidth 
to minimize level error.

|a  | clears the AUTO mode to permit manual setting of sweep time
S W E E P  T I M E

(indicator on the key goes on) with the DATA knob, DATA step keys, or 
DATA keyboard.

□ again selects the AUTO mode for sweep time control; the indicator
AUTO > | -j
on the j j key goes off.

SWEEP TIME

4 - 1 5



If sweep time is set too long in the AUTO mode, it can be temporarily 

reduced with 1° i
S W E E P  T I M E

response. In this case, if the error of level reading exceeds 
0.5 dB, message "UNCAL" will be shown.
Once the outline of the signal response is checked, restore the AUTO 
mode so the UNCAL message is cleared.
In Zero Frequency Span mode, sweep time can be set between 100 Us and
1000 sec.

O ' O  o for quick observation of signal

4-8-6. RES. BW
□  □

R E S .  B W  A U T O

This key is used to activate resolution bandwitth {IF bandwidth).

AUTO automatically sets resolution bandwidth according to the 

selected frequency span.

1° I permits manual setting of resolution bandwidth with DATA
R E S .  B W  ,

controls. A signal response can be separated from its adjacent noise 
response or two or more signal responses can be separated from 
each other, by narrowing the resolution bandwidth. The DATA key

( o ) may be conveniently used to narrow the resolution bandwidth.

When sweep time control is in AUTO mode, sweep time is increased as 
resolution bandwidth is narrowed.

4-8-7. VIDEO BW
E D  □

V I D E O  B W  A U T O

This key is used to activate video bandwidth within 1 Hz to 1 MHz in 
1 or 3 sequence.
AUTO automatically sets video bandwidth to the optimum according to 
the selected frequency span.
Signal responses near the noise level of the analyser will be 
visually masked by the noise. The video filter can be narrowed to 
smooth this noise, although a longer sweep time will be required when 
the video bandwidth is narrowed.
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With the video averaging feature, which digitally averages the signal 
responses for each sweep, a better signal-to-noise ratio can be 
expected with a shorter sweep time. For more details see section 
4-14-1. Averaging.

4-8-8. CF STEP SIZE ED-
C F  S T E P  S I Z E  A U T O

This key is used to activate the center frequency step size for

center frequency control using

AUTO automatically sets the step size to one tenth the frequency span. 
Surveillance of a wide frequency span sometimes requires high 
resolution. One fast way to achieve this is to take the span in 
sequential pieces using a tailored center frequency step. This 
technique is described below:
Set the center frequency and frequency span for the lowest frequency 
range of the signal response to be measured.

Press |a  I and then use the DATA keyboard to enter the same value
C F  S T E P  S I Z E

as the frequency span. Activate the center frequency with

Now each

CEN7.
FREQ.

sets the center frequency to the next span.

Center frequency step size can also be specified with | | . 

For more details see Section 4-9. MARKER.
M K R / d  

► S T B *  S I Z E

4-9. MARKER

■
a

Os

£>- ©■ 0 “ 0 - :
■ ***■ . :* T i

S i © ® "  o o
: MMk. . :

........... .......

MARKER
M U L T I  M K R  L A B E L  C L E A R

d >  D
M A R K E R  M K R  O F F  

J - + S P A N  N E G .  P E A K  &

D O
A  P E A K  S E A R C H  

O I S E / H z  O H  _ _ _ _ _ _ _ _ _ _ _

Z O O M  M K R — ♦ ■ C F  
S E / K z  O F F  C N T R  R E S O L N

I G N A L  T R A C K  M K R / d  
r .  G .  C N T R  - ► S T E P  S I Z E

Q t □ ’
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Use of the MARKER controls increases the speed and accuracy of many 
measurements* The Multi Marker mode presents up to 10 markers available 
on the display.

4-9-1. MARKER j-----1

M A R K E R

activates a single marker at the center of the display or at
M A R K E R

the last marker spot.
The frequency and amplitude at the marker will be shown on the active 
function display area. The same data readouts are presented at the 
top right corner of the display as well. While the MARKER is 
normally abbreviated as "MKR* for readout, it is read as "COUNTER* or 
"CNTR" in the FREQ. CNTR mode or T.G. CNTR mode (to be described 
later).
An active marker can be moved on a signal response trace with the 
DATA controls. The DATA knob can continuously control marker 
position for fine tuning. The DATA step keys move the marker in 
steps of one division each for faster control.
Use of the DATA keyboard can directly specify the frequency to which 
the marker is to be positioned. IF a frequency outside the present 
frequency display range is entered with the DATA keyboard, the marker 
is positioned to the leftmost or rightmost graticule.
The readouts of marker frequency and amplitude change with the 
movement of the marker.

□
M A R K E R
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When another function key (such as CENT. FREQ.) is pressed, the 
marker is deactivated. To activate the marker again press MARKER. A 
marker which can be controlled with the DATA controls is called an 
active marker.
When a marker is active, the marker can be positioned on the desired 
trace by operating the VIEW or WRITE key for the trace memory A, A 1, 
B, or B* (see Section 4-10-1(6)).

4-9-2. MKR OFF ^ ^

M K R  O F F

Operation of the MKR OFF key clears all markers from the display. If 
the MARKER key is pressed, a marker will appear again on the last 
marker spot.

4-9-3. A (Delta) Key ____

| J presents two markers on the display. Only one of the two

markers is activated and the differences in frequencies and 
amplitudes of the two markers are read out. The following example 
shows a measurement of frequency and amplitude differences between 
two signal responses:
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Press MARKER to obtain the normal marker mode in which a marker is 
activated. Position the marker to the peak of one signal response

with O  O

Press "|. The display will presents a second marker which is 
j

active. The first marker is deactivated and remains at the peak of 
the first signal response. The two markers overlap each other and 
appear as if a single marker.

□
M A R K E R

" o i  r o

Position the second marker to the peak of the second signal response

Now the differences in the

frequencies and amplitudes of the two signal responses are directly 
read out.
To return the analyzer from delta mode into normal marker mode press 
the MARKER key. Only one active marker will be left on the display.

trace with
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TR-4172 
REF -10.0 dBm 
10 d&/ :

ATT 10 dB OKR a 46 .9
-13.2 *

MARKER • j  
46 .9  fiHr 

-1 3 .3  dB

REM 
i rtfe

UGW

M I M M M
300 kHz! 
SW> 59 *s SPAN 120 r tb CENTER 75 W r

o o

4-9-4. PEAK SEARCH j-----j

P E A K  S E A R C H

Operation of the PEAK SEARCH key places a single marker at the peak 
of the maximum trace response.
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□
P E A K  S E A R C H REF -10.0 dBm ATT 10 dB t“KR 50.00 n-b

10 dB/ '

f

-20'. 0" dBm

MARKER 
50.00 rtBz : : :

Successive peak search

If I J I I I are pressed, the analyzer enters successive
S H I F T  L A B E L  P E A K  S E A R C H

peak search mode, in which the active marker repeats peak searching 
after each sweep.
Pressing MKR OFF key cancels the successive peak search mode and 
erases the marker.

4-9-5. ZOOM
□

Z O O M

Use of the ZOOM key with the DATA step keys can zoom in a signal 
specified by a marker. In other words, the zoom operation narrows 
the frequency span and positions a marker to the center of the CRT 
display.
In the zoom mode, the DATA controls have functions different from 
those in other modes.

m , aM/ni*. m / w*. _
CZ3 C D  C D  [ T l .

rngartwr

C D  C D  C D '

Q c d c d
C D  C D  C D

: The DATA knob and DATA keyboard control 
marker position.

22



o  o
The Data step keys position a marker to 
the center of the display while 
controlling the frequency span.

1 1 presents an active marker on the display.
Z O O M

Position this marker to the peak of the signal response trace to be 
measured.

Z O O M
□  o  o REF -10.0 dBm ATT 10 dB MCR Z 40.0 rHz

10 dB/
t

-19.1 dtim

1
HARKEJF’ • 2001 '
4 0 .0  hHz ] ! 

-1 9 .1  dBm ; j ! 1

Each time O is pressed, the frequency span is narrowed in 1-2-5

sequences while the marker is moved towards the center of the display.

O
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o
REF -10.0 rffite ATT 10 dB
10 OB'  1 ; i I-

If the marker deviates from the signal peak as shown above, 
reposition it to the peak with the DATA control.
To return the analyzer from ZOOM mode to normal MARKER mode press the 
MARKER key.

4-9-6. MKR —► CF

Operation of th MKR 
center frequency.

□
M K R  — ►  C F

CF key substitutes a marker frequency for a

4 - 2 4



Press □  to activate a single marker and then position the marker
M A R K E R

to the peak of the signal response trace with DATA knob.

□
M A R K E R o  o

o

The signal frequency is 
read out as 40.0 4 MHz.

REF -10.8 dBm ATT 10 dB ncR 40.04 n
10 dB/

• f •
-19.4 dl

MARKER •
40.04 MHz ■ Ii* H - „ .4

□
M K R - * C F

Press the MKR -► CF key. 
The center frequency is 
set at 40.0 MHz and the 
signal response trace is 
positioned to the center 
of the display along with 
the marker.

To press the MKR-*- CF key more than once, wait until the first marker 
repositioning is finished, then press the MKR CF key for the second 
time.
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4-9-7. SIGNAL TRACK

S I G N A L  T R A C K

The analyzer can automatically maintain a drifting signal at the 

center of the display. To operate signal tracking, press | ;
S I G N A L  T R A C K

the indicator lamp on the key will go on to indicate that the signal 
tracking mode is entered.
A second depression of the SIGNAL TRACK key will turn off the key 
indicator lamp and return the analyzer to the normal MARKER mode. 
Operation of the MARKER, OFF, A , or PEAK SEARCH key also clears the 
SIGNAL TRACK mode and activates the corresponding mode for which the 
key is pressed.

r n



A drifting signal can be zoomed in the SIGNAL TRACK mode with
FREQ.
SPAN o  o

REF -100 dB* ATT 10 dB
10 dB/

SPAN
10 m t

RHt)
100 kHz

56.73 rtfe 
-18.6

On the above example of the signal tracking mode, the frequency span 
was narrowed by using the "DATA STEP DOWN" key several times.
Instead of using the key, the desired frequency span can be directly 
entered from the DATA keyboards. After the entry of the narrower 
frequency span by the DATA keys, the signal is zoomed step by step, 
tracking the signal at the center of the display. During this

zooming of the signal tracking mode, "AUTO ZOOM* is displayed at the 

active function area, and all the keys but the | and | |
S I G N A L  T R A C K  M K R .  O F F

keys are inoperative until the zooming stops. To stop the auto 
zooming on the signal tracking mode, use either of the above two 
switches.
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4-9-8. MKR/a STEP SIZE
□

M K R / J  
- ► S T E P  S I Z E

(1) In the normal MARKER mode, operation of the n key
M K R / J  

— • ■ S T C P S I Z E
substitutes marker frequency for center frequency step size data.

□(2) In the DELTA MARKER mode, operation of the
M K R / J  

^ S T E P  S I Z E

key

substitutes frequency difference between two markers for center 

frequency step size data.

(3) Center frequency can be controlled in steps with

O  O

CENT.
FREQ. and

with the step size determined in above steps (1) or

( 2 ) .

For example, when measuring a fundamental wave and its higher 
harmonics, press MARKER switch to activate a single marker and 
position it to the peak of the fundamental wave.
Then use the SIGNAL TRACK, FREQ. SPAN, and DATA step keys to zoom in 
on the fundamental wave at the center of the display.

□
M A R K E R

S I G N A L  T R A C K

o o
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Next press the MKR/A ^STEP SIZE key to substitute the marker 
frequency (fundamental wave frequency) for the center frequency step 
size; the indicator lamp on the CF STEP SIZE key will light.
Press the CENT. FREQ, key to activate center frequency, then press

The center frequency is doubled and the second harmonic can

now be observed.

Each time is pressed

subsequently, the third, 
fourth, and subsequent 
harmonics can be observed.

□
M K R / J  

— ► S T E P  S I Z E

CENT.
FREQ. o
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4-9-9. T.G. CNTR n  T .  G .  C N T R

□  D
S H I F T

The T.G. CNTR mode counts the frequency of signals with great 

precision and accuracy. To activate the T.G. CNTR mode press
_ _ _ _ _ _ _ _ _ _ _ C 3  T .  G .  C N T R

I 1 1; the T*G * CNTR indicator lamp lights.
S H I F T
In the normal MARKER mode marker frequency is calculated from the
marker position on the graticule and the center frequency, whereas in 
the T.G. CNTR mode, marker frequency is directly counted by the 
built-in counter.
Marker frequency is read as CNTR XXX Hz at the top right corner of
the display. To return the analyzer to the normal MARKER mode press

n  T .  G .  C N T R

□  E D  a second time; the T.G. CNTR indicator lamp will go off.
S H I F T

q t ,  a  C N T R

□  Q
S H I F T

In the T.G. CNTR mode the resolution of the counter can be increased 
up to 1 Hz as follows:
Press the SHIFT key and then the FREQ. CNTR key to activate the T.G.

_ _ _ _ _ _ _ _ _ _ _  C N T R  R E S O L N

CNTR mode. Then press | | | | . The display will show message
S H I F T

COUNTER RESOLN.
Now enter the desired resolution data (least significant digit) from 
the DATA keyboard.
Note that an excessively high counter resolution causes an extended 
gate time and hence delayed display writing. Also note that signal 
tracking is not usable in the T.G. CNTR mode.
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4-9-10. FREQ. CNTR
Q

F R E Q .  C N T R

Operation of the | keys activates FREQ. CNTR mode; the indicator
F R E Q .  C N T R

lamp on the key will light.
The FREQ. CNTR mode permits precision measurement of the frequency of 
a signal (on which a marker is positioned) the level of which is more 
than 15 dB higher than the noise level. For the measurement the 
marker need not be positioned at the signal peak.

Q
F R E Q .  C N T R

The frequency readout indicates not the marker frequency but the 
frequency of the signal on which the marker is positioned, though the 
amplitude readout indicates the amplitude at the marker.
In the FREQ. CNTR mode the title for frequency and amplitude readouts 
is COUNTER or CNTR, which is the same as that in the TG CNTR mode.

_ _ _ _ _ _ _ _ _ _ _  C N T R  R E S O L N

To increase the frequency counter resolution, pressj j j | and
S H I F T

then enter the desired resolution data (least significant digit to be 
read) from the DATA keyboard. To return the analyzer from the FREQ.

CNTR mode into the normal MARKER mode press again. The
F R E Q .  C N T R

indicator lamp on the key will go off to indicate that the normal 
MARKER mode is restored.
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r ~ l  T U N E D  A M P .

For products having serial numbers below 30690130, a |a  |T key is
□  T .  G .  C N T R  F R E Q .  C O U N T .

installed instead of a | t  key, and different designations are used
F R E Q .  C N T R

for these keys. The normal mode and shift mode functions of the keys of the 
old and new products are reversed. (See the table below.)
A GPIB program generated using the existing FC and SHFC codes can be used 
for the new product.

--------------------------------- -—  CAUTION -------------------------------------

Function
Key operation

BP IB code
Old product New product

Measures signals 15dB or 
more above the noise level 
and having a marker

n  T U N E D  A M P ,

CN (SHFC)□  Q
S H I F T F R E Q .  C N T R

Directly measures the 
marker frequency

□  T .  G .  C N T R SHCN (FC)
□ □  E D

F R E Q .  C O U N T . S H I F T
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4-9-11.

4-9-12.

MKR —  REF.
□

M K R — ► R E F .

This key is used to substitute the amplitude at a marker for a

reference level REF.
LEVEL

REF -10.0 <fBm
10 I

O
M K R - ► R E F .

n u n

n n m f l
............................................. i  ..........................................
MM jiJmluMiJn ii.Ai.aUii.idJiymtituJl, iliA

SMN SB nfc CENTER 278.0 ttfc

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M U U I  M K RMulti Marker Mode | | |— ■— |
S H I F T  M A R K E R

The Multi Marker mode allows the display to present more than one and 
up to ten markers at a time.
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_ _ _ _ _ _ _ _ _ _ _ _  M U L T I  M K R

If [ | [~" | are pressed, "MULTI MARKER" will be shown on the
S H I F T

active function display area, use the DATA keyboard to enter the 
number of markers to be displayed.
Then press the hz key to register the entry data as the number of 
markers. Markers are presented on the display up to the programmed 
number each time the MARKER key is pressed. The following example 
shows display of three markers:

_ _ _ _ _ _ _ _ _ _ _  M U L T I  M K R

press □ n  , then enter 3 Hz from the DATA keyboard. When the
S H I F T

MARKER key is pressed the first time the first marker appears on the 
display, position the marker to the desired signal response trace. 
The frequency and amplitude at the marker are shown on the active 
function display area and at the top right corner of the display.
The second and third markers appear on the display when the MARKER 
key is pressed a second and third time respectively.

Set up the analyzer for 

Multi Marker mode with
M U L T I  M K R

S H I F T REF -10.0 dBm ATT 10 dB
10 dB/

j . . ■ f 4 •
i

M J L T I MARKER*

1 Ii :

1 . : | '' ' T '

RSU
300 kHz

100 kHr
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Set the number of markers to 

3 with Hz
—dBm

usee

Activate the first marker 

(MKR 1) w i t h ] J  and place
M A R K E R

the marker on a signal with

Generate the second active

□marker (MKR 2) with
M A R K E R

and place the marker on a

signal with (I, }JJ. The 

first marker is deactivated.!

REF - 1 0 .0  <fBm 
10 dBs  i

MARKER 2 
33,6 IflHz 
~1S.3 dBm

R B W  l  

3 0 0  k H z

ATT 10 dB M<R 2 3 9 .6  n-b 
-1 8 .3  dSw
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4-9-13.

Generate the third active

□marker (MKR 3) with
M A R K E R

and place the marker on a

signal with

REF -10 .0  dBm 
10 dB/ l

MARKER: 3  
1 2 0 . 7 \  MHz 
-58.4 dBm

R O D  | 

300 kHz I

ATT 10 dB MKR 3 120.7 nHr

--------44

Now there are three markers presented on the display.
Subsequent operations of the MARKER key will activate the three 
markers successively.
An active marker is highlighted. Operation of the MKR OFF key erases 
all markers from the display, yet the last positions of the markers 
and the programmed number of multi markers are left in the internal 
memory. So the markers can be recalled on the display one after 
another each time the MARKER key is pressed. To change the

.  _ _ _ _ _ _ _ _ _ _ _  M U L T I  M K R

programmed number of multi markers press J | [ ] , then enter
S H I F T

the new number of markers (between 1 and 10) from the DATA keyboard 
before pressing the Hz key.
To return the analyzer from Multi Marker mode into the normal MARKER 
mode, set the number of multi markers to 1 with

M U L T I  M K R

□  a  cd
S H I F T  M A R K E R

A SPAN
J — ► S P A N

Hz
—dBm

usee

If □  □  are pressed when the analyzer is in the Delta Marker
S H I F T

mode, the center frequency and frequency span are set so that the 
frequency range between two markers occupies the entire frequency 
span. In this case the two markers need not be active.
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The analyzer is returned from the Delta Marker mode to the normal 
MARKER mode with a marker appearing at the center of the display.
The frequency span is slightly greater than the difference in the two 
marker frequencies (A).
The center frequency is set at the left-side marker frequency plus 
span/2.
In the Delta Marker mode the A -*■ SPAN key is operative irrespective 
of whether the left or right marker is active.
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4-9-14. NEG. PEAK S.

Operation of the SHIFT and NEG. PEAK S. (Negative peak search) keys 
places an active marker at the bottom of the lowest signal response 
trace.
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4-9-15. Noise Level Measurement

When noise level measurement is activated and the marker is placed in 
the noise, the rms noise level is read out normalized to a 1 Hz noise 
power bandwidth. To activate the noise level measurement press

N O I S E / H z  O N

S H I F T
The marker level readout on the display reads XX dBm/Hz, indicating 
the noise level measurement mode. To obtain a noise level over a 
bandwidth greater than 1 Hz, add the following value to the readout: 
10 log. bandwidth. 

'10 1 1 Hz }
To return the analyzer from the noise level measurement mode to the

N O I S E O F F

normal MARKER mode, press |~ |s.
S H I F T

n o i s e / h z _ _ o n  

R

S H I F T
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4-10. TRACE

TRACE
□  M A X .

W R I T E  W R I T E
Q  B L A N K  1 — I  B L A N K

I ^ A  | g I ° B  ] l

view view
O .  T .  A .  P .  O .  T .  A .  G .

A  5 5  B
O F F

B -0 L ^> 8
A ^A *

ED- n -A — B  A  _ _ _ _  6  — +■ B '
A ' B L A N K  Q B ’ B L A N K

E H ' ED"
A ’ VIEW B ’ V I E W

In the TRACE mode, up to four different signal response traces are 
converted to the corresponding digital information and stored in 
internal trace memories which can then be transferred to the CRT 
display. The trade memory consists of memories A, A 1, B, and B'. 
Memories A' and B' are auxiliary to memories A and B respectively.
This section describes the basic operating procedures in the TRACE mode, 
then presents simultaneous four trace display.

4-10-1. Basic Operation Procedures in TRACE mode

(1) WRITE and VIEW

° T |  p T " )  p 7 ~ |  p - ] p — |
W R I T E  W R I T E  V I E W  V I E W  B  — ►  B ’  A *  V I E W  B ’ V I E W

WRITE and VIEW keys are provided for memories A and B.
When the WRITE key is pressed, the analyzer signal response is 
written into trace memory during the sweep and the memory 
contents are displayed on the CRT.
As a result, the signal response trace on the CRT varies with 
sweep rate.
When the VIEW key is pressed, no updating of the trace memory is 
made and the result of the latest sweep is saved and displayed 
on the CRT.
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The WRITE mode can be selected for only either of memory A or 
memory B at a time.
Memories A 1 and B' have only VIEW keys and have no WRITE keys. 
The A A 1 (B -»■ B ') key is used to write information into 
memories A' and B', respectively.
a. WRITE A

When the WRITE A key is pressed, the analyzer signal 
response is written into trace memory A during each sweep 
and the memory contents are displayed on the CRT. The 
indicator lamp on the WRITE A key goes on to indicate the 
WRITE A mode. When the analyzer is initially switched on or 
the MASTER RESET key is pressed, the instrument is 
automatically placed in the WRITE A mode.

b. VIEW A
If the VIEW A key is pressed in the WRITE A mode, updating 
of trace memory A is no longer made and the current memory 
data is displayed on the CRT.
If the VIEW A key is operated in the BLANK A mode (to be 
described later), the contents of trace memory A is recalled 
on the CRT.

c. WRITE B
When the WRITE B key is'pressed, the analyzer signal 
response is written into trace memory B during each sweep 
and the memory contents are displayed on the CRT.
The indicator lamp on the WRITE B key goes on to indicate 
the WRITE B mode.
The WRITE mode can be selected for only either of memory A 
or memory B at a time. The memory for which the WRITE key 
is pressed most recently is placed in the WRITE mode. If 
the WRITE B key is pressed in the WRITE A mode, memory A is 
placed in the VIEW A mode and memory B is placed in the 
WRITE B mode. In this case, active contents of memory B are 
overlapped on stationary trace A.

d . VIEW B
If the VIEW B key is pressed in the WRITE B mode, updating 
of trace memory B is no longer made and the current memory 
data is displayed on the CRT.
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Example of WRITE and VIEW mode usage
A simple example of the WRITE and VIEW mode usage using the 
CAL. OUT. signal is described below:
Press the AC key for INPUT-1. Connect the CAL. OUT. 
connector to the INPUT-1 connector with the supplied input 
cable MI-02 (with he N-BNC adapter JUG-201A/U attached to 
the INPUT-1 connector). Set the CENT. FREQ, to 50 MHz and 
FREQ. SPAN to 10 MHz. IF the analyzer is not in the WRITE A 
mode press the WRITE A key.

CENT.
FREQ.

m m

FREQ.
SPAN

m m

' ° T
W R t T E

Then press the WRITE B key. Trace memory B is placed in the 
WRITE mode and memory A is placed in the VIEW mode with 
trace A frozen. Press the CENT. FREQ, key and adjust the 
DATA knob. Active trace B can now be observed together with 
inactive trace A.



W R I T E

CENT.
FREQ.

Press the WRITE A key again to select the WRITE A and VIEW B 
mode. Trace A is now overlapped with fro2en trace B.

W R I T E

f. B B 1, A A ' , VIEW A 1, VIEW B'
These keys are used to transfer the contents of memory B to 
memory B* or those of memory A to memory A*.

Pressing ^  transfers the contents of memory B to
B ’  V I E W  B ^ B ’

memory B 1.
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Each trace is generated from 1001 points across the 
graticule. Odd numbered 500 points out of the 1001 points 
of trace B are written into memory B'. Even numbered 501 
points leave in memory B.

E D  □ □  stores the contents of memory A in
A 1  V I E W  S H I F T  B  B '

memory A'. The odd numbered 500 points out of the 1001 
points of trace A are transferred to memory A', and the even 
numbered 501 points of trace A are left in memory A.

Be sure to press ] or | before pressing | J .
A ’  V I E W  B 1  V I E W  B  ^  B ’

(2) MAX.
In the MAX. mode the maximum signal response is held and 
displayed. At the end of each sweep, the new data is compared 
with old data in memory at each 1001 point and a larger signal
response is stored in memory.

□  MAX.

Operation of | [ | ° A selects the MAX. A mode and the MAX.
□  M A X .

S H I F T i i i  n selects the
--- |  '

indicator lamp lights. Operation of I j | B
S H I F T

MAX. B mode.
The MAX. mode can be cleared by pressing the WRITE, VIEW or 
BLANK key for the pertinent memory.

(3) BLANK
□  B L A N K  m  B L A N K  I  I A ’  B L A N K  I — I B ’  B L A N K

ED □'B
Unnecessary traces can be blanked from the CRT by using BLANK 
keys.

□  B L A N K

to placeTo blank trace A from the CRT, press j j |d a
s h i f t

memory A in the BLANK mode.
Since the contents of the momory are saved in the BLANK mode, 
they can be recalled on the CRT by pressing the VIEW key. The 
BLANK mode can be selected for memories B, A', and B* in much 
the same way.
If the BLANK key is pressed in the WRITE mode, updating of the 
memory is no longer made and the current memory data is saved, 
with the CRT blanked out.
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If the BLANK key is pressed in the VIEW mode, a frozen trance is 
blanked from the CRT and is saved in memory.
The BLANK mode can be cleared by pressing the VIEW, WRITE or 
MAX. key.
If the VIEW A key is pressed in the BLANK A mode, the saved 
trace is recalled on the CRT. This procedure can be applied to 
memories B, A 1, and B 1 as well.
If the WRITE A key is pressed in the BLANK A mode, the analyzer 
is placed in the WRITE A mode and the saved memory data is 
erased from memory A, and the signal response is written into 
the memory at the sweep rate and then transferred to the CRT 
(same for memory B as well).
As mentioned earlier, when VIEW A' mode is selected with

________  A ^ A ’

| [ | ( 1 r only the even numbered 500 points (out of
A ’  V I E W  S H I F T

1001 points) of trace A are transferred to the CRT. To display
F ~ l  A ’  B L A N K

the full 1001 points of trace A again, press | | p  | to
S H I F T

blank trace A' from the CRT, then press the WRITE A key.
(4) Trace exchange

□ exchanges the contents of trace memories A and B. The
a 3 £ b

contents of memories A' and B' are also exchanged at the same 
time.

(5) Trace subtraction 
a. A-B -► A

□ subtracts the contents of memory B from those of
A - B  — ►  A

memory B are subtracted from trace A from sweep to sweep and
memory A or trace A and stores the result in memoty A.
If ) is pressed in the WRITE A mode, the contents of

A — B  — * ■  Athe resulting trace is displayed. The indicator lamp on the
r s — ||_____| key lights to indicate the A-B -*■ A mode.

A - B — » A

If | is pressed in the VIEW A mode, the contents of
A - B ^ > Amemory B is subtracted from frozen trace A and the result is 

written into memory A and then transferred to the CRT. The 
indicator lamp on t h e I  key momentarily lights and

A - B ^ - Amemory A remains in the VIEW A mode.
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If |Q  I is pressed in the WHITE B mode, memory B is placed
A

in the VIEW B mode and the contents of memory B are 
subtracted from those of memory A and the result is written

j a A [ a  j selects the A-B A mode, and

clears the A-B ■-> A mode to return the analyzer to the normal 
WRITE A mode* 

b* B-DL B
First place memory B in VIEW B mode. Then, press 1 I .

B - D L — ► B
The display line level (to be described later) is subtracted 
from the contents of memory B (amplitudes at each point).
If B-DL B is pressed in the WRITE B mode, memory B is 
placed in VIEW B mode.

(6) Markers on memories A, B, A' and B'
If the WRITE or VIEW key for memory A or B or the VIEW key for 
memory A' or B' is pressed, when an active marker is present on 
the CRT, the marker is repositioned to the memory for which the 
corresponding key is pressed. At this time the marker position 
on the horizontal graticule line remains unchanged. An inactive 
marker remains in its home memory even when one of the above 
keys is operated.
If one of memories A, B, A' or B' is placed in the BLANK mode, 
the marker for that memory is also blanked from the CRT. Marker 
repositioning is described below:
• Memory trace A (right) and memory trace B (left) are present 

on the display (see photo). Memories A and B are placed in 
the WRITE A and VIEW B modes respectively and an active marker 
is present on memory trace A.
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W R I T E

□
M A R K E R

If the VIEW B key is pressed the active marker is repositioned 
on trace B.

view

r
REF -10.0 dBm ATT 10 dB 
10 dB/ 1

NCR 1 50.
A

MARKER 1 /  \  /  
50.12$ MHz /  \  /  

-3 1 ,3  dBm I  \ J \

*8* I I  \
100 kHz f  ' j  \  | \

I**  /  J  \
30 kHs _̂___ j  J  V Li 1 . \±. t ^

|1 M f  ' ! S i l l i l y  tii. in i
i j 
! i

, SW> 50 ms SPAN 2.8 ftfe CENTER 50

The marker moves on stationary trace B with the rotation of 
the DATA knob.
If the WRITE A key is pressed the marker is again repositioned 
onto trace A.
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By utilizing this characteristic, differences in frequency and level 
between two traces can be read with a delta marker.
The reading procedure is described in the following:
First, activate a marker on a trace and position it to the desired

'B ) toposition, then press I 1 . Press a trace key (e.g.
a view

reposition the active marker on the other trace, then position it to the
desired position on that trace.
The differences in frequency and level between the two traces are now 
read out. Note, however, that those frequency and level differences are 
calculated from the setup conditions (frequency span, dB/div., etc.) 
currently shown on the display.

4-10-2. Simultaneous Four Trace Display

An example of simultaneous four trace display using the 50 MHz CAL. 
signal is given below.
(1) Press the AC key for INPUT-1. Connect the CAL. OUT. connector 

to the INPUT-1 connector with input cable MI-02 (with the N-BNC 
plug adapter attached to INPUT-1).

(2) Set the center frequency to 50 MHz. The CAL. signal will appear 
at the center of the display.
Set frequency span to 10 MHz and resolution bandwidth to 
100 kHz. Press the WRITE A key.

CENT.
FRED. 5 0

FREQ.
SPAN 1 0

E D
R E S .  B W

1 0 0

W R I T E

MHz
dB
sec

MH2
dB
sec

kHz
+dBm
msec
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(3) Press | and □  □  The contents of memory A is
A ’ V I E W  S H I F T

transferred to memory A*. Traces A and A' cannot so far be 
discriminated from each other since the contents of memories A 
and A* are identical.

(4). Press the FREQ. SPAN key and then turn the DATA knob slightly 
counterclockwise to enlarge the trace. Now active trace A can 
be discriminatad from frozen trace A' on the display.

(5) Press the WRITE B key. Memory A is automatically placed in the 
VIEW A mode and trace A is frozen. Memory B can now be updated. 
Turn the DATA knob to enlarge trace B. Now three traces B, A, 
and A' are displayed.
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W R I T E
REF -JB.8 dB* ATT 10 dB
10 !

|
SPAN f
2.2 NHr

RGM /100 k H* ./

UUfi

SW> 50 ms SPAN 2.2 rtfe CENTER 58.08 Mfe

(6) Press j | | to transfer the contents of memory B to
B ’  V I E W  B  — ►  B ’

memory B*. Trace B cannot be discriminated from trace B* since 
the contents of memories B and B* are identical.

(7) Turn the DATA knob slightly counterclockwise to discriminate 
trace B* from trace B. Now four traces are displayed on the CRT 
at a time.

n
B 1  V I E W

a
B — ►  B ’
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4-11.

(8) Use the BLANK key to blank unnecessary trace from the display:
B ’  B L A N K

1 1 I I blanks trace B'.
S H I F T  B L A N K

| | [n A | blanks trace A.
S H I F T  A ’  B L A N Kj"— — | |"q -- j blanks trace A'.
S H I F T

To recall a blanked trace on the CRT, press the VIEW key (e.g.

r ~ i >-
B ’  V I E W

(9) If contents of trace A and trace B are desired to be exchanged 
under simultaneous four trace display preserving trace A' and 
trace B' as it is, it can be performed by the following 
operation.
Specify taces A, A', B, and B' to VIEW mode, and then press

■B l  keys
S H I F T  L A B E L

Note that traces A and B, and traces A'and B* are ecxchanged

simultaneously, if
A 3 t  B

J key is depressed.

TRIGGER

*
D -

§ ;
E > -  C J - # - § - & ■ ; ■ '  S .

f t ; •  .  ® - r f

The analyzer sweep is triggered by selection of one of five modes.
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(1) INT.

I N T .

Automatically repeats internal triggering.
(2) LINE _____

□
U N E

Repeats triggering in synchronism with the line frequency.
(3) EXT.

D
E X T .

Allows the next sweep to start in synchronism with an external 
trigger signal (TTL compatible) supplied to the rear EXT. TRIG, 
connector. Triggering occurs at a HIGH to LOW transition of the 
external signal.

(4) VIDEO
E D

V I D E O

Allows the next sweep to start if the detected IF envelope voltage 
rises to a level set by the TRIG. LEVEL knob. If the trigger 
fails, adjust the TRIG. LEVEL knob.

(5) SINGLE
□

S I N G L E

Allows the next sweep each time the SINGLE key is pressed.
(6) Trigger mode selection

One of the above five trigger modes should be selected. The 
indicator lamp on the selected key will light. Normally, set the 
trigger mode to INT.

4-12. DISPLAY LINE AND LABEL

O F F

□ 2 
D I S P L A Y  U N E

L A B E L
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4 -1 2 -1

4 -1 2 -2

DISPLAY LINE O F F

□
D I S P L A Y  L I N E

| j activates a display line (horizontal cursor line) on the
D I S P L A Y  L I N E

display.
The display line can be positioned anywhere within the graticule by 
the DATA knob or DATA step keys. The display line level is read to 
the left side of the CRT as "DISPLAY LINE XX dBm*. The same readout 
is always presented at the bottom left corner of the display as "DL 
XX dBm". The peak level of a signal response trace can be easily 
read out by positioning the display line to that peak level.
The DATA step keys move the display line one tenth of the total 
amplitude scale per step. The DATA knob moves the line in display 
unit increments for finer control.

_ _ _ _ _ _ _ _ _ _ _  O F F

| | j | erases the display line from the CRT display but does
S H I F T  D I S P L A Y  L I N E

not reset the last position. If the display line is activated again 

with □  , it will return to its last position.
D I S P L A Y  L I N E

LABEL

J j selects the LABEL entry mode; the indicator lamp just above
LABEL_______

the I 1 key lights, a cursor (-) appears on the CRT, and the front
L A B E L

panel keys have functions different from those in the normal mode.
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The LABEL mode permits entry of optional alphanumeric characters in 
the top area of the CRT display. The green letters presented beside 
each key are entered in this mode. Up to 54 characters can be 
entered per line. The DATA keyboard can be used for entry of 
numerical characters.

A space can be created between characters by pressing the I lu key
H O L D

in the DATA section. If an entry error is made, press the BACK SPACE 
key on the DATA keyboard.
The last character will be erased and the cursor will backspace one 
character position.
When entry of a label is completed, press the SHIFT key. This will 
clear the LABEL entry mode and return the front panel keys to thier 
normal functions; the indicator lamp above the LABEL key goes off.
An entered label can be edited by deletion or insertion. For label 
editing, place the analyzer in the LABEL entry mode by pressing the 
LABEL key. The cursor position can be controlled with the DATA 
knob. To delete a label character, position the cursor to the

O once. To insertcharacter with the DATA knob and then press 

characters, position the cursor to the character location at which 

insertion begins and then press O A space of five consecutive

character locations will appear at and beyond the cursor position. 
Each time a character is inserted into this space, the five character 
space moves to the right by one character location. When insertion

is completed, press O again,

A character at the cursor position can be overwritten. The old 
character at the cursor position is overwritten with a new character. 
A character string entered in the LABEL mode can be cleared with

_ _ _ _ _ _ _ _ _ _ _  L A B E L  C L E A R

| | | ]u. It is also cleared when the MASTER RESET key is
S H I F T

pressed or the device is switched to the STANDBY state.
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4-13. SAVE AND RECALL SAVE RECALL

ED- ED1
Up to 8 key statuses can be saved in internal registers and recalled as

S A V E

needed. To save the current key status press| | ja  | , then press a
S H I F T

numerical key between 1 and 8. The key status is saved in the register 
with the corresponding number. The saved key status can be recalled by

R E C A L L

pressing
S H I F T

J and then the number key which corresponds to the

register number from which the key status is to be recalled. When 
recalled, the current key status will be replaced with the saved key 
status.
The register contents remain intact even when the POWER switch is set to 
STANDBY. If the power cables of the instrument are unplugged from the 
outlets, the internal back-up battery maintains the register contents 
for about two weeks.
A label (character string entered in the top area of the CRT display) 
cannot be saved, nor can marker, trace, signal responses, or display 
line.

S A V E

□  E H  d l
S H I F T

55



□
M A S T E R

R E S E T

R E C A L L

□  ED □ REF 0.2 48ta ATT 10 dB
10 dS / 1------- ;------- 1------- 1------- r

S H I F T

Save Registers 0 and 9 are also available as well as 1 through 8. 
However, the contents of Save Registers 0 and 9 may be changed when the 
MASTER RESET key is pressed, the power is turned off or the Error 
Correction Routine is executed or an optional function is executed.
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S H I F T

When the SHIFT key is activated, a key operated immediately after the 
SHIFT key provides supplemental or unique measurement capability 
indicated by yellow characters above each key. Some keys require the 
double shift operation for which the LABEL key must be pressed after the

SHIFT key is operated, such as I I  I
S H I F T  L A B E L

The double-shift key functions include service switches. If the TR4172 
malfunctions as a result of inadvertent activation of a service 
double-shift key sequence, presswitches. If the TR4172 malfunctions as 
a result of inadvertent activation of a service double-shift key 
sequence, presswitches. If the TR4172 malfunctions as a result of 
inadvertent activation of a service double-shift key sequence, press the 
MASTER RESET key. The appendix contains a listing of the double-shift 
key functions.
This paragraph covers the description of the shift key functions 
hitherto not covered in the preceding paragraphs.

4-14-1. Video Averaging (AVG.)

In the Video Averaging mode, signal response data is averaged while 
it is weighted in the time domain. Averaged data are added to new 
data under a certain weight by the preset number (N). Averaging is 
effective only in the WRITE A mode.
The Video Averaging mode allows a good signal-to-noise ratio without 
long sweep time.
The Video averaging of each amplitude point on the frequency axis is
given by the following equation:

n — 1 • _ 1 . .yn = -----  yn - 1 + —  yn (n < N)n n J

where yn: n'th data
yn: n'th averaged data
yn - 1: (n - l)th averaged data

_ _ _ _ _ _ _ _ _ _ _  A V G .  Q H

To activate video averaging, press J |  ]k ; video averaging is
S H I F T  V I D E O  B W

immediately started.

4 -1 4 . SHIFT j_____ j
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The number of averaging is read to the top left corner of the display 
as "AVR XX", and the programmed number of averagings is read to the 
active function display area. (These readouts disappear when another 
function key is pressed.)
When the programmed number of averagings (N) is reached,
----— and —  in the above equation are fixed to - - - and 77n n N N
respectively.
Averaging for n N is performed according to the following equation 
(however, the current averaging number readout on the display stops 
at n = N):
—  N - 1.—  . 1  yn = — —  yn - 1 + -  yn
When the analyzer is initially switched on, the number of averagings 
is preset at 128. To modify this number, enter the desired number 
(2n r64 for instance) from the DATA keyboard and then press one of the 
units keys. This technique allows programming of up to 4096 
averagings. Averaging sequence temporarily stops and then restarts.

A V G .  O F F  •

To disable averaging press
S H I F T  C F  S T E P  S I Z E

Do not change the analyzer's settings such as center frequency or 
frequency span while performing the video averaging. To change those 
settings, first stop the video averaging, then change those function 
settings, next restart the video averaging.

4-14-2. FULL SPAN (SHIFT C)
F U L L  S P A N

c sets center frequency to 900 MHz and frequency span to
S H I F Tfull 1800 MHz.

E J '

4-14-3. DETECTION (SHIFT n, p, s, z)

One of four detection techniques can be selected for displaying trace 
information.

N O R M .  D .

(1) Normal Detection mode Q  Z3 □-
S H I F TThe normal mode is initially selected when the analyzer is 

switched on. The positive and negative peak values are 
displayed alternately at each point on the frequency axis.
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4-14-4

(2) Positive Peak Detection mode Q
S H I F T

The positive peak detection mode displays signal maximums for 
the time period at each point on the frequency axis.
"POS PK" is read in the active function display area.

_ _ _ _ _ _ _ _ _ _ _  N E G .  P E A K  a

(3) Negative Peak Detection mode
S H I F TThe negative peak detection mode displays signal minimums for 

the time period. "NEG PK" is read in the active function 
display area.

_ _ _ _ _ _ _ _ _ _ _  S A M P t E  D -

(4) Sample Detection mode O O
S H I F TIn the Sample Detection mode, the instantaneous signal value of 

the final analog-to-digital conversion for the time period is 
displayed. "SAMPLE" is read in the active function display area, 
When the Averaging mode is selected, the Sample Detection mode 
is automatically selected.

posrr. peak o.

REF. OFFSET

Any desired offset value can be applied to the reference level of
R E F .  O F F S E T

REF.
LEVEL keys, and then key in thethis unit. First press the □  and

S H I F T

offset value [XX dBm] using the DATA keyboard. If a negative unit 

offset value is required, press the Hz—dBm
M s e c

switch after keying in

the numerical value.
The input offset value is displayed constantly in the bottom left 
hand corner of the screen in the "OFFSET XX dB" format. Subsequent 
reference level, marker, and display line displays appear with this 
offset value added (or subtracted if a negative offset).
Offset input is still possible when the reference level is displayed

in [dBy]. In this case, press the 

in the numerical offset value.

kHz Hz+dBm or —dBm
msec Msec

switch after keying

Reference level offset is cancelled and the offset value reset to
* E F .  O F F S E T  _ _ _ _ _ _

zero by pressing the □  , I REF. I , j o j, andLEVEL
S H I F T

kHz+dBm
msec

switches.
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4-14-5. Electric Field strength Measurement

(T ) Connect an antenna to the TR4172 input terminal (50 ft), noting 
that the antenna impedance must be 50 ft. If not, achieve 
impedance matching by using a matching circuit.

© Set the center frequency and frequency span.
^Q .A i

(3) Press | |and
S H I F T

dB*V _

rnK| , to set the level unit to dB1|. 
SfiftN

@  Press the □  switch to obtain a marker output in the screen,
M A R K E R

and adjust the marker to the frequency spectrum to be measured.
(5) The relation between the marker point display level, that is, 

the TR4172 input terminal voltage ex (dBtiV), and the actual 
electric field strength (dBUV/m), is given by the following 
expression.

Ex = ex + K 
where K is an antenna coefficient (dB)

(6^ When the ADVANTEST TR1722 half-wavelength dipole antenna is 
used, the above antenna coefficient K can be corrected for 
automatically.

iltN/m  O N

Press □  and The marker unit is changed to dByv/m,
S H I F T  V I D E O

and the electric field strength Ex corrected for antenna 
coefficient K can be read directly. Note, however, that this 
calibration requires that the supplied 5D2W 10 m cable be used. 
Use of any other cable will result in the introduction of error. 

(T) If the ADVANTEST TR1711 logarithmic periodic type antenna is
J l u V / n  O N

□  i '
and [1=1 j keys. The Ex value will be

S H I F T  V I D E O

a value obtained by subtracting 5 from the displayed value in
dBUV/m).

R E F .  O F F S E T

If I I.
S H I F T

Hi—dBmREF.
LEVEL " \ 5 1, and usee are pressed, an offset of

-5 dBm is applied to the reference level. This means that the 
marker value can be read directly as the Ex (dBUV/m) value.
In this case, too, calibration is dependent on the use of the 
5D2W 10 m cable supplied. The use of any other cable results in 
the introduction of error.
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4-14-6

< l u V / »  O f f

(F) When I I and □  are pressed, the marker electric field
S H I F T  S I N G L E

strength measurement is cancelled, and the marker unit is made 
uniform with the reference level,

(9) If other antennas apart from TR1722 and TR1711 are used, 
calibrate with the following equation.

Ex = (ex + 6) + La - He + Ba 
= ex + K

where He (dB) is the effective antenna length,
La (dB) is cable loss,
Ba (dB) is balun loss, and 
K (dB) is the calibration coefficient.

The calibration coefficient for haIf-wavelength dipole antennas 
is determined from the following equation.

K - 20 log F + 6 + La + Ba

where F is the reception frequency (MHz)
= -33.6 + 20 log F + La + Ba 

If a wide-band arithmetic periodic type antenna is used, subtract 
the antenna gain (half-wavelentgh dipole antenna ratio).

SAVE Register Alternate Sweep-1 □  □
S H I F T  L A B E L

MHz
dB
sec

When SAVE registers 1 and 2, and WRITE A mode and WRITE B mode are used, 
measurement based on two independently set conditions can be executed 
alternately, and the results of both measurements can be displayed 
simultaneously in the screen. The procedure involved is described 
below, in the examples shown here, the vertical axis scale is set to 
10 dB/div. and 2 dB/div.

(T) With the instrument in the initialized state, press the
V I E W

switch to select WRITE A VIEW B mode where the first measuring 
condition is set. The vertical axis scale in the initialized 
state is 10 dB/div.
Set the center frequency and the frequency span.

S A V E  _

(2) Press | |, |*—1 j, and | 1 j to store the first measuring
S H I F T

condition in SAVE register 1.
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W R I T E  V I E W

S A V E

□  EH CD
S H I F T

(3) Then press the | d b switch to select WRITE B VIEW A mode. The
W R I T E

vertical axis memory is changed to 2 dB/div. by pressing I____ I
2 0 B / P I V .  S H I F T

and I 9 j .

(T) Although other measuring conditions can be varied as desired, do 
not change CENT. FREQ or FREQ. SPAN. If change to either of 
these functions is desired, refer to the following Save register 
alternate sweep - 2 procedure.

SJWE ________
©  pr ess , and | 2 ~| to store the second measuring

S H I F T

condition in Save register 2.

W R I T E

2 d S / D I V .

S H I F T

S A V E

□  EH CD
S H I F T
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© The alternate sweep mode is selected by pressing I 1,1 I,
S H I F T

and SAVE register 2and MHz
dB
sec

. SAVE register 1 1a A
W R I T E

L A B E L

° B  j are
W R I T E

recalled alternately at each sweep, and are displayed 
simultaneously in the screen,

□ and b j  switches come onThe LED indicator lamps in the
'  W R I T E  W R I T E

alternately to indicate the alternate sweep mode.
If a short sweep time is selected, the readouts may be difficult 
to read because they change at a relatively high rate.
The Alternate sweep mode can be disabled by pressing any key.

□  □
S H I F T L A B E L

MHz
dB
sec

REF -13.1 dB» ATT 10 dB
10 48/

/

RGtt / I
100 kHz ,/  1

W A

a r  50 M S  SPAN 9.9 HHx CENTER 33.42

4-14-7. SAVE Register Alternate Sweep-2

In addition to the functions saved in the SAVE register alternate 
sweep-1 mode, different center frequency and frequency span data can 
be saved in SAVE registers 1 and 2 in the SAVE register alternate 
sweep-2 mode. The required save method is identical to that for the 
SAVE register alternate sweep-1 mode. In the alternate sweep-2 mode, 
the display writing rate may be lower than that in the alternate 
sweep-1 mode.

□ □
S H I F T  L A B E L

kHz
+dBm
msec
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4-14-8. Logarithmic Scaling for Frequency (Log Display)

After blanking the B and B* traces, pressing □ □
S H I F T  L A B E L

CENT.
FREQ.

places the horizontal graticule in the logarithmic scale. The center 
frequency and frequency span readouts disappear from the display and, 
instead, a START frequency (frequency at the left most graticule) and 
a STOP frequency (frequency at the right most graticule) are read 
out. The START frequency is selected from 100 Hz, 1 kHz, 10 kHz,
100 kHz, and 1 MHz so that the center frequency on the linear scale 
is positioned near to the center of the display. Since the frequency 
span covers three decades, a STOP frequency is 1000 times as large as 
a START frequency. For instance, when the center frequency is 
between 100 kHz and 900 kHz, the START and STOP frequencies are 
10 kHz and 10 MHz respectively.
The analyzer can be returned to the linear mode by operating any key
except the | j key for plotting. (See Section 8-15.) 

j
A log display example is given below.
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4-14-9

□  S A M P L E  O .
1-- I to select the

fiUIFT » ■■ J
S H I F T

sample detection mode before entering the log. display mode. When 
the RES. BW. key is in the AUTO mode, a constant resolution bandwidth 
may not be selected over the three decades.. To obtain a constant 
resolution bandwidth over the three decades, press the RES. BW. key 
to select MANUAL mode and select desired resolution bandwidth in 
MANUAL mode before entering log. display mode.
Logarithmic scaling trace in memory A can be stored by operating keys

If the HOLD key is pressed to return to linear
V I E W  B

scale mode, information of logarithmic scaling trace except vertical 
graticule stored in memory B is saved. Press the key □  Q when 
plotting by TR9834R is desired.

Error Correction Routine

The error correction routine is for upgrading of measurement 
accuracy. This is done by correcting the previously-obtained 
correction factor at the time of actual measurement, when the routine 
is executed on TR4172. The following items are measured by the error 
correction routine using TR4172:

• absolute level error at the time of switching the resolution 
bandwidth between 7 Hz and 1 MHz

• vertical linearity of the screen for log 10 dB/DIV., 5 dB/DIV.,
2 dB/DIV. and 1 dB/DIV.

Set the POWER switch ON and warm up for more than one hour. Attach 
the N-BNC adapter to the INPUT-1 connector and TRACKING GENERATOR 
OUTPUT connector and then interconnect both connectors with the

Wattached input cable MI-02. Pressing I I I  I I  I
.  .  ,  .  ,  ,  .  S H I F T  L A B E Lactivates the error correction routine to measure log imea 

with "CALIBRATING LOG LINEARITY* displayed on the screen.
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The following message will appear if neither connectors are connected:

PLEASE CONNECT T.G. OUTPUT TO INPUT-1 
CONTINUE OR QUIT< 0 OR 1 >

Error correction is possible if key | O j, from the ten keys, is 
pressed after making proper connection between two connectors with

The following message will displayed on the screen when log linearity 
measurement is completed:

PLEASE CONNECT CAL.OUT. TO INPUT-1 
AND PUSH ANY KEY

When the above message is displayed, remove the cable which connects the 
TRACKING GENERATOR OUTPUT connector and INPUT-1 connector and 
interconnect the CAL.OUT.connector and INPUT-1 connector with the 
attached cable MC-61.
The measurement of absolute level errors at the time of resolution 
bandwidth switching will start if an arbitrary key is pressed with 
"CALIBRATING SWITCHING BETWEEN" displayed after completing the above 
operation.
When all error corrections are completed, the display at the left center 
on the screen disappears and the state before entering into the error 
correction routine is recovered.
The user can display a list of corrected values of resolution bandwidth

Confirm that all values fall with in a range of +3 dB. Normal display 
is recovered by pressing an arbitrary key.
When corrected values exceed a range of +3 dB, adjust by turning the CAL 
control knob - a fine adjustment control knob for IP gain - on the front 
panel. Turning the knob clockwise will decrease the level on the screen 
while turning counterclockwise will increase it.

which were stored in the memory by pressing
S H I F T L A B E L
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After this adjustment, execute the error correction routine again to 
confirm, on the displayed, list that all the corrected values fall 
within a rage of +3 dB. The corrected values once stored into the 
memory cannot be erased by pressing MASTER RESET key or by setting 
POWER switch to STANDBY. The stored values are retained for approx. 
two weeks with the aid of built-in Ni-Cd cells even if the power 
cable is disconnected.
When measurement without the calibrated values is required, press 
□  □  □  Y, and the following message will be dispalyed:

S H I F T  L A B E L

CAL. ON NOW 
'I1 CAL. ON 
'2* CAL. OFF

Error correction will not be made if key j 2 j t from the ten keys, 
is pressed. Pressing key m  , from the ten keys, will result in 
the error correction mode in which the previously obtained factors 
will be used.
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4-15. QP Measurement Mode
4-15-1. Outline

4-15

QP measurement mode is used to measure impulsive noise. As indicated in 
Table 4-2, the various constants used in the measurement comply with the 
values prescribed by CISPR standards.

Table 4-2 CISPR standards concerning basic QP measurement characteristics

Frequency range 6 dB BW
Charging
time
constant

Discharging
time
constant

Mechanical
time
constant

A 10 kHz to 150 kHz 20 0 HZ 45 ms 500 ms 160 ms
B 150 kHz to 30 MHz 9 kHz 1 ms 16 0 ms 16 0 ms
C 30 MHz to 300 MHz 120 kHz 1 ms 550 ms 100 ms
D 300 MHz to 1 GHz 120 kHz 1 ms 550 ms 100 ms

-2. QP value measurement

(T) Set the center frequency and the desired frequency span.
(T) Press | and increase or decrease input attenuation with the

DATA knob or step keys, 10 dB at a time, while observing the 
waveform on display.

(3 )  Check that the waveform level does not vary. If it varies,
input to the TR4172 is saturated. To avoid saturation, increase 
input attenuation or insert a bandpass filter or equivalent in 
the input circuit.

©  if no variations in the waveform level have been verified,

change the reference level with REF.
LEVEL to set the output peak

level 20 dB to 30 dB down from the top of the screen before 
entering a QP measurement mode listed in Table 4-3.
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Table 4-3 QP measurement modes

Frequency range 6 dB BW QP measurement

C,D

10 kHz to 150 kHz

150 kHz to 30 MHz

30 MHZ to 1 GHz

200 Hz 

9 kHz 

120 kHz

□  o nSHIFT LABEL

□  □  E H kSHIFT LABEL

SHIFT LABEL

To cancel QP measurement mode,
SHIFT LABEL

QP measurement involves the use of long time-constant circuits 
as shown in Table 4-2, requiring sufficiently long sweep time 
settings. As a general rule, set a sweep time of 
1 second/200 Hz in frequency range A (10 kHz to 150 kHz), to 
1 second/10 kHz in frequency range B (150 kHz to 300 MHz), and 
to 1 second/100 kHz in frequency ranges C and D (30 MHz to 
1 GHz).
For example, the sweep time should be set to 50 seconds if 
measuring in a frequency range with a frequency span of 10 kHz. 
After setting the sweep time, press the MARKER switch to output 
a marker. The level at the marker point is represented in dBp, 
indicating the QP value of the input terminal at the 
marker-point frequency.
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iiuM/m ON
(7) Press I |, [° I when a ADVANTEST TR1722 half-wavelength

SHIFT
dipole antenna is used.
This key-in sequence automatically corrects the antenna 
coefficient to represent the marker point level in dBp(V/m, 
permitting the QP value to be read directly.
With a ADVANTEST TR1711 logarithmic-period antenna, press I I<|uv/m ON REF. OFFSET _____ '--- —J

□  □
©

SHIFT
REF.

LEVEL C D Hz
—dBm
psec

SHIFT
to enter an offset

©

of -5 dB in the reference level.
Again, the antenna coefficient is automatically corrected, 
enabling direct reading of the QP value. (It is displayed in 
dBjj.)
The automatic correction for the TR1722 and TR1711 antennas 
assumes the use of the supplied 10m 5D2W cable.
Use of any other cable might produce an error in antenna 
coefficient correction.
If a different antenna is used, calculate the QP value by 
determining the correction coefficient with reference to 
4-14-5. "Electric field strength measurement."
To cancel the QP measurement mode, press £ Z I O D -

SHIFT LABEL AUTO
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4-15-3. QP BW Check

6 dB BW (bandwidth) of CISPR standards listed in Table 4-2 can be 
verified by following the procedures given below.
(T) .Connect the CAL. OUT signal to the INPUT-1 connector of RF 

section, and set the center frequency to 50 MHz by operating

(2) Set the frequency span, depending on which of frequency ranges A 
to D has been set, as indicated in Table 4-4.

Table 4-4 QP BW check

Frequency range 6dB BW Frequency
span QP BW check mode

A 10 kHz to 150 kHz 20 0 HZ 2 kHz
SHIFT LABEL

B 150 kHz to 30 MHz 9 kHz 10 kHz 1 II II I-SHIFT LABEL

C, D 30 MHz to 1 GHz 120 kHz 1 MHZ 1 11 jr i°SHIFT LABEL
To cancel QP BW check mode, [ j [ | j |*

SHIFT LABEL AUTO

After entering the frequency span, execute one of the QP BW check 
modes, depending on which of frequency ranges A to D has been 
set, as indicated in Table 4-4.

(3) Freeze the spectrum by pressing D a  I key, and then press j I
VIEW jkey and use the DATA knob to check 6 dB bandwidth.

Specifications are as shown below.
A) 200 Hz + 20 Hz
B) 9 kHz +_ 1 kHz
C, D) 120 kHz + 20 kHz
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This optional output provides signal response and graticule 
information (display line and markers are not included) to an X-Y 
recorder. The information on the display is subject to 
digital-to-analog conversion and coupled to the X, Y, and Z 

connectors on the rear of the instrument in the form of analog 
signals. The usage of this optional output is explained in the 
following:
First, connect the TR4172's rear X, Y, and Z connectors to the X, Y, 
and Z inputs on the X-Y recorder respectively.
Each output has an output voltage range of 0 V to approximately +5 V. 
The Z output provides pen up/down control: 0 V for pen up, and 
approximately +5 V for pen down. While the initial default setting 
for the Z output for pen lift control is 0 V for pen up and 
approximately +5 V for pen down, this condition can be reversed by 
key operation. If the Z output does not match the specification of 
the X-Y recorder used, use the Pen Lift switch on the recorder for 
pen up/down control.
The necessary key operations for the optional output are described 
below:
(1) X-Y recorder output mode

4-16. X-Y RECORDER OUTPUT (OPTION 03)

Message "X-Y RECORDER" will be shown in the active function display 
area of the screen. In this mode each front panel key has 
functions different from those used for normal measurement. To 
clear the X-Y recorder mode, press the SHIFT key.

(2) Setting the image size and position
To set up the size and position of the output image on the X-Y

« . . .  □ □ □ to select the X-Y recorder output mode
SHIFT LABEL

This will lift the recorder's pen

and move it to the lower left home position. Message "LOWER LEFT" 
will be shown in the active function display area of the screen.

Operation of the K >  key lifts the pen and moves it to the upper

right home position. Message "UPPER RIGHT" will be shown in the
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active function display area of the screen.
Determine the size and position of the output image on the recorder 
by adjusting the gain and offset of the recorder while operating 
these two keys.

(3) All trace and scale output

Operation of the A key causes the X-Y recorder to record all
WRITE

traces (traces A, A', B and B f) and graticule. After recording one 
trace, the recorder's pen lifts, returns to the lower left home 
position, and then starts recording the next trace or graticule.
If the Z output (pen lift signal) of the TR4172 does not match the 
X-Y recorder specification, pen lift operation will not be done 
automatically. In this case, use (4) through (8) below, and 
manually lift the pen at the end of each trace output, press the

key to return the pen to the lower left home position, thenO

(4)

lower the pen again before starting output of another trace or 
graticule.
Output of only the graticule

Press the 'B
WRITE(5) Trace A output

key to output only the graticule.

Press the
VIEW

(6) Trace B output

Press the

key to output trace A.

key to output trace B.
VIEW(7) Trace A' output

Press the j key to output trace A'.
A' VIEW

(8) Trace B* output

Press the □  key to output trace B'.B' VIEW
(9) Holding recorder operation

If the □  key is pressed, the X-Y recorder temporarily suspends
HOLD
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its operation with its pen lifted up. A second operation of the

□  key restarts recorder operation from the hold point. If other

key) is pressed when the pen remains
HOLD
trace key (e.g. a A

WRITE
stationary, the pen will automatically return to the lower left 
home position and then start output of the trace selected with the 
trace key.

(10) Clearing the X-Y recorder output mode
To clear the X-Y recorder output mode, press the | | key.

SHIFT(11) Recording speed selection
The frequency axis of the TR4172 usually consists of 1001 data 
points. Each of these points is subject to digital-to-analog 
conversion at approximately 100 ms sampling rate for the optional 
X-Y recorder output. This sampling rate can be varied between

approximately 10 ms and 1000 ms with the ] key and DATA knob
SWEEP TIME

used together.

Operation of the | key will show the current sampling rate
SWEEP TIME

"100 ms/POINT" in the active function display area of the screen. 
Use the DATA knob to change this active readout of sampling rate to 
the desired rate.

This newly specified sampling rate will be cleared into 
100 ms/POINT and its readout will disappear from the active 
function display area when the X-Y recorder output mode is cleared 
with the SHIFT key operation.

(12) Pen up/down control setting
If the Z output of the TR4172 properly matches the pen control

input of the attached X-Y recorder, operation of |r key will

□  RES. BW
p will lower it. If the

AUTO
actual pen movement is the reverse of the above, reverse the 
polarity of the Z output according to the following instructions:

(13) Z ouput polarity reversal

If key is pressed, the Z output provides 0.0 V for pen-up
VIDEO BW

and approximately +0.5 V for pen-down. At this time the message
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"PEN UP/DOWN = LO/HI" is shown in the left information area on the 
display.

If j ]s key is pressed, the Z output provides approximately
AUTO

+5.0 V for pen-up and 0.0 V for pen-down. At this time the "PEN UP 
/DOWN = HI/LO" is shown in the left informatuon area on the display.

4-17. WRITING UPPER AND LOWER LIMIT DATA

Upper and lower limit data can be written on the TR4172's screen 
directly from its front panel. This allows the operator to know whether 
the signal response trace in question falls within the limits or not at 
a glance (see Figure 4-1).

Fig. 4-1 Signal response observation with upper and lower limit 
data written on the screen

First write upper (or lower) limit data into memory A, then transfer the 
data to memory A*. Next, write lower (or upper) limit data into memory 
A, then place the analyzer in WRITE B mode for signal observation. More 
detailed procedure is described in the following:
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©

©

©

Press the VIEW A key. place memory B into VIEW B or BLANK B mode. 
Press □  □  □  keys. This will present an active

SHIFT LABEL DISPLAY LINE
marker at the bottom left corner of the screen.

° r  'O 'Operation of 

limit data write mode. 

If

key will enter the upper or lower

O key is pressed, rotation of the DATA knob moves the

marker in the vertical direction: clockwise operation of the knob 
moves the marker upward, and counterclockwise operation of the knob 
moves it downward.

m  r ~ i
A1 VIEW B* VIEW

□  □ cSHIFT LABEL DISPLAY LINE

SHF 50 m SPtH 30 I K CENTER 213.0 ftfc

©  i f o key is pressed, operation of the DATA knob moves the 

marker in the horizontal direction to enable upper or lower limit 

data writing. Subsequently use O or O key to write the

desired upper (or lower) limit data on the screen.
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o
o

9.2 *Bm ATT 10 dB

1 1 T 1 M

■ B100 kHx
I - - - - _ - - - -

SUP se M SPAN 30 HKi CENTER 213.0 ttk

While upper or lower limit data is being written, the frequency and 
level at the marker are read out at the top right corner of the 
screen.
If the DATA knob is operated after | { key is pressed, limit

BACK SMCE
data writing will not occur, and the marker simply moves along the 
upper or lower limit trace already written on the screen.

Operation of or O key will again enter the limit data

write mode.
When all upper (or lower) limit data is written, press the SHIFT 
key. This will erase the marker from the screen and place the 
analyzer into the normal measurement mode.
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□SHIFT

(9) When subsequently writing lower (or upper) limit data as well,
proceed with following steps (10) and . If not, proceed with 
step {12) .

@  When writing lower (or upper) limit data following upper (or lower)- A^A1 .----. A1 BLANK
□  □  □SHIFT SHIFT •

.___I □  and □  keY toSHtFT LABEL CN SPLAY LfNE
present and active marker. Then follow the procedure given in 
above steps (3) through (7) to write lower (or upper) limit data 
directly on the screen.

limit data writing, press E D

and
A’VIEW

keys, then press ["
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D  □  □A’ VIEW SHIFT
A* BLANK

□  □  Q
SHIFT VIEW

□  □ □SHIFT LABEL “SPLAY LINE

O

I I
SHIFT

3 0 0  kH x

lee kHc

SUP 30 w  SPAN 30 rvt CENTER 213.0 rtfc

1]) When all lower (or upper) limit data is written into memory A,
press the SHIFT key to erase the marker from the screen, then press 
the VIEW A' key. This will show the lower and upper limit traces 
each stored in memories A and A', on the display.



(O) Press the WRITE B key and observe the signal response of the DUT.

3) Operation of the WRITE A key erases the lower (or upper) limit data
' A1 BLANK

from memory A. Operation of □  a  keys erases the upper
SHIFT

(or lower) limit data from display, but memory content remains. 
Therefore, operation of VIEW A' key displays the upper (or lower) 
limit again.

4-18. SWEEP RESET

o c u e i iOperation of I 1 I I j____ |d keys resets sweep to cause it to
SHIFT LABEL SWEEP TIME

restart from the leftmost graticule.

4-19. RES. BW 7 HZ

□  □  □SHIFT LABEL AUTO
In this case, howe 

bandwidth accuracy is outside the specification.

Operation of i____ i i____ i i___i p keys sets resolution bandwidth (RES.
SHIFT LABEL AUTO

BW) to 7 Hz. In this case, however, data will not be guaranteed as the
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4-20. CENTER FREQUENCY REPOSITIONING {DRIFT CANCEL)

(T) On the TR4172, center frequency is repositioned for each sweep 
when the following center frequency and frequency span are 
selected, so as to prevent frequency drift:
Center frequency: 1500 MHz or below and 
Frequency span: 10 MHz to 510 kHz, or 10 kHz or below

(2)  To clear the center frequency repositioning mode for faster screen

rewriting, press □  C U C Z )  keys. Center frequency
SHIFT LABEL

repositioning will subsequently not occur (Drift cancel OFF). The 
center frequency repositioning mode will be restored by operating

□  o m  keys or LJ key. (Drift cancel ON)
SHIFT LABEL

>— RESET
(̂ 3) If the center frequency repositioning mode is desired for a center 

frequency and frequency span other than those given above, operate

□  O C Z D  keys. The center frequency will be
SHIFT LABEL

repositioned for each sweep, if, at this time, the CENT. FREQ., 
FREQ. SPAN, or MASTER RESET key is pressed, the analyzer returns 
into the original center-frequency repositioning mode, in which 
center frequency repositioning occurs only for the center 
frequency and frequency span ranges specified in above item (T).
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4-21. OCCUPIED BANDWIDTH DISPLAY

Occupied bandwidth display performs necessary operations to determine 
the occupied bandwidth from the displayed data on the TR4172. The 
operations are performed as follows:
There are 1001 points of data on the frequency axis of the TR4172's 
display. If the voltage of one of the points is assumed to be Vn, the 
total power P of the signal response on the display is determined by:

1001 n2P = S  ^  TR4172's input impedance)
n - 1

If the sum of the power between the first (leftmost) and X'th points on 
the frequency axis is 0.5% of P, then we obtain:

X 2 
0 .0 0 5 P  -  ^

n = 1
If the sum of the power between the first (leftmost) and Y'th points on 
the frequency axis is 99.5% of P, we obtain:

0.995P = E  
n = 1

We determine X and Y from the above three equations, then determine the 
occupied bandwidth (OBW) from the following equation along with 
frequency span f

OBW =

SPAN 
fSPAN (Y - X)

1001
The OBW display procedure is described below.
(1) Select the WRITE A mode and display the desired signal response 

trace in the center of the screen. Set the vertical scale to 
10 dB/div. and leave all marker inactive.

(2) Press the VIEW A key to hold the display, then press

CHI C D  C D  The occupied bandwidth operation will be
SHIFT LABEL
initiated. Upon the end of the operation, two markers will appear 
at points X and Y mentioned above to indicate the calculated 
occupied bandwidth.
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(3) Operation of the MARKER key will display the occupied bandwidth 
readout at the top left corner of the screen together with 
indicator "OBW", The marker frequency readout at the top right 
corner of the display shows the frequency at the right-hand side 
marker^

(T) To obtain the relative value readout of the total spectrum power,
3 13P (1 x 10 to 1.7 x 10 ), in the top display area of the screen, 

press the SHIFT key.
(5) If the MKR OFF key is pressed, the display and readouts pertaining 

to occupied bandwidth disappear from the display and the TR4172 
returns to the normal measurement mode.

s o aVIEW SHIFT LABEL

c o aMARKER

□SHIFT

(?) Occupied bandwidth data can be obtained with less error by setting 
resolution bandwidth to 1/200 of the frequency span or less.
And maximum value or average value of the occupied bandwidth can 
also be measured by using MAX. or AVG. mode concurrently.

r *
REF -10.0 dBm ATT 10 dB nKR 100.0524 IH-b
10 dB/ 00121745723447.76
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4-22. HELP MODE

SHIFT

No specific panel inscription or indicator is provided for the double 
shift function for which a specific key is pressed after □  and

| keys are operated.
LABEL ____  HELP

Operation of [ |
SHIFT o selects the HELP mode, in which the display

provides a listing of the above double shift key functions on the screen. 
Note that when the instrument is set up in the state in which only the 
specific key operation can be entered in the mode such as ALTERNATE 
SWEEP or LOG. DISPLAY, the HELP mode cannot be activated.
Reset the mode to the normal measurement mode to activate the HELP mode.

□SHIFT
HELP

o <E0JBLE SHIFT FINCTIONS) <D0LBL£ SHIFT FUNCTIONS>
L' fV2 <----> B/2 ' 0 ' SMITH <0PT>
0 ' PLOT ' 1' OBUi OR ADJ <0PT>
UJ SUCCESS HE PEAK S ' 2 ‘ XY REC. OR PLOT <0PT>
ur ERROR CORRECTION '4 ' DRIFT CANCEL OH
X' CORRECTION LIST '5' DRIFT CANCEL OFF
l' LIMIT '7' INT. STD. OUT ON
d ' SWEEP RESET J S' INT STD OUT OFF

QP <0PT>
k' QP <0PT>
m' QP <0FT>
p' RSjJ 7 H z

zJ QP OFF <0PT>
\ ' LOG DISP

'BACK SPACE- ERROR CORRECTION CLEAR 
'S  SAUE ALTERNATE 
‘W SAUE ALTERNATE

L

Pressing U u or | j key clears the list and the analyzer returns to
HOLD BACK SPACE

the normal condition.
Appendix A-l lists the pages containing descriptions of each double 
shift function.
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4-23. MEASURING ADJACENT NOISE LEVEL OF OSCILLATION BY AVERAGING

This paragraph describes how to measure the adjacent noise level for 
50 MHz oscillation by using the averaging feature (Section 4-14-1). 
adjacent noise analysis range is assumed to be +50 kHz of the 
oscillation frequency.
(T) Connect the output of a 50 MHz oscillator to INPUT-1 on the 

TR4172 as shown in Figure 4-2.
TR4172

----------------------- note --------------------------
1) When the oscillator output is directly coupled to 

the TR4172 input, the output frequency may be 
subject to change due to the input capacitance of 
the TR4172. If this occurs, use a probe with a 
smaller cable capacitance for the input connection.

2) The maximum allowable input level to the TR4172 is 
+20 dBm when the input attenuator is set at 20 dB or 
greater.
Be careful not to apply an input level exceeding 
+20 dBm. Use an external attenuator if necessary.

The
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While the TR4172 is in the initial default state (immediately after
MASTER RESET key operation), prepare it as follows:
(a) Set the center frequency to 50 MHz.
(b) Set the center frequency span to 100 kHz to accommodate the 

analysis range of +50 kHz.
(c) Set the reference level. For example, if the input signal 

level is -20 dBm, set the reference level to -20 dBm.
(d) The sweep span, resolution bandwidth, video bandwidth, and so 

forth are automatically set to the optimum values according to 
the selected frequency span, since the AUTO mode is in the 
initial default selection. If, for example, desire manual

set resolution bandwidth to 1 kHz. Once the manual mode is 
selected for a parameter, the lamp in the relevant parameter 
key comes, on. in this case, the resolution bandwidth is 
fixed to 1 kHz. Note that the resolution bandwidth remains at
1 kHz if the frequency span is subsequently changed.

selection for those parameters, press
'kHz+flBm tO 
msecRES. BW
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CENT.
FREQ.

kHz
4-dBmmsec

REF.
LEVEL 2

MHz
dB
sec

FREQ.
SRftN 1 0

10 dB/

Hz
—dBm
usee

0

RBW 
1 kHz

VBW 
1 kHz

RTT 10 dB

□ 11

T
T
T IP

ill 1
■ ■ r .

...t.’.U llll h ll!( JrilhIi ill'll
S  , *-<
^Mil, , Uu,|

Pi
III J HJ

SWP 10 « SPAN 100 kHz CENTER 50.000 MH:

(J) Repeat averaging 32 times

AVG. ON REF -20.0 dBm RTT 10 dB

SHIFT
Hz

—dBm
usee
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Activate a marker and measure the adjacent noise level (for example 
20 kHz apart from the signal response).

MARKER
or

□MARKER

MKR

O
10 dB/

flVR 32

RBW 
1 kHz 
SAMPLE 
VBW 
1 kHz

SWP 10 •

50.0200 MHz
-102 9 dE

/ \ JUiuiul

SPAN 100 kHz CENTER 50.000 MHz

The marker will move one horizontal division on the scale each time 
the stop key is pressed. In this example, operating the step key 
twice.

□ captures the maximum peak of the displayed signal 

response trace.

| j positions the reference level at the level identified by 

the marker (disabled during averaging).

PEAK SEARCH

| j specifies the frequency identified by the marker as the

center frequency (disabled during averaging.)
______  NEG. PEAK s.J | | | captures the minimum level of the displayed signal
SHIFT

response trace.
If you wish to measure adjacent noise level (noise/Hz), press
( _ NOJSE/HzON

j | j . This provides for bandwidth conversion for an ideal
Shift

filter and level compensation for the logarithmic amplifier by the 
internal CPU, thereby permitting precise measurement._____ NOISE/Hz OFF
To return to the normal measurement mode, press Q  Z )  Q -

SHIFT
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NOISE/Hz n

□  □
NOtSE/Hz ON 

R
SHIFT

4-24. EVALUATION FOR TR4172,S DYNAMIC RANGE BY TWO-SIGNAL RESPONSE

This paragraph shows an evaluation example for the TR4172's dynamic 
range based on its two-signal response (intermodulation distortion 
characteristic between the fundamental signal and the 3rd harmonic).
©  Connect the outputs of two signal generators to the input of the 

TR4172 via a two-signal measuring pad (two-signal branching unit) 
(See Figure 4-3). When setting the SG output level, the insertion 
loss (approximately 6 dB) of the branching unit should be taken 
into account. If you set the outputs of the two SGs at the same 
frequency, note the maximum allowable input level of the TR4172 
(+20 dBm).
It will help if you have prior information about the 
signal-to-noise and carrier-to-noise ratios of the two signal 
generators used.
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TR4172

Fig. 4-3 Measurement setup

©  Set up signal generator output frequencies. In this example,
signal generators A and B are set up respectively for 91 MHz and 
92 MHz.

(3) With the TR4172 in the initial default state, prepare it as follows: 
Center frequency: 91.5 MHz (middle of the two SG output frequencies) 
Frequency span: 5 MHz 
Reference level: 0 dBm

(4̂  If the noise level is too high, manually narrow resolution
bandwidth (initially set at the AUTO mode). Note, however, that a 
resolution bandwidth set too narrow will make the sweep time too 
long.
Execute averaging if needed. When executing averaging, select a 
number of averaging repetitions (such as 8 or 16) fewer than the 
initial averaging number setup of 128 because this number will make 
analysis time too long^___

(Initiates 8 repetitions of averaging
^  AVU. UN

□  Q  D O_HIFT ----
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The TR4172 has a display dynamic range of 95 dB. Adjust the 
reference level (while reducing the SG output levels) to search for 
the maximum sensitivity, if necessary, adjust the input attenuator 
as well.

CENT.
FREQ. m m

i • 1151 

" mFREQ.
SPAN

REF.
LEVEL m

MHf
dB
sec

MH;
dB
sec

kHz
+dBm
msec

Read the difference between the input level and distortion level 
with the delta marker (see Figure 4-4).
The two-signal characteristic represents the intermodulation 
distortion between the fundamental wave and the 3rd harmonic. It 
implies the anti-saturation characteristics of the mixers or 
amplifiers used in the spectrum analyzer.
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Fig. 4-4 Two-signal characteristic measurement

The intersection of the fundamental wave and the 3rd harmonic 
distortion is called the intercept point. It is expressed by an 
absolute value of the input such as XX dBm.
To determine the intercept point from the measured data, use the 
following formula:

A - B  A = Two-signal input level (dBm)
2 B = Spurious level (dBm)

C = Input level (dBm)

In the above example, the intercept point of the TR4172 is +20 dBm.

4-25. SIMULTANEOUS MEASUREMENT OF THE 2ND AND 3RD HARMONICS OF A RADIO 
TRANSMITTER

This paragraph describes simultaneous measuring procedure for the 
fundamental, 2nd harmonic, and 3rd harmonic outputs of a 144 MHz radio 
transmitter.
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Apply the output of the transmitter to the input of the TR4172 
Spectrum Analyzer via the TR1625 RF Coupler (see Figure 4-5). The 
TR1625 RF Coupler has an attenuation level of 40 +1 dB over a 
frequency range between 0 MHz and 1000 MHz. If the output power of 
the transmitter is 10 W, it is attenuated to 100 W/50 S2 (-10 dBm) 
when
applied to the input of the TR4172.

Fig. 4-5 Measurement setup

When the analyzer is in its initial default state, set the center 
frequency to 144 MHz, frequency span to 50 kHz, and reference level 
to -10 dBm.
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CENT.
FREQ.

FREQ.
SPAN

REF.
LEVEL

1 4

MH;
dB
sec

5 0

kH;
+oBm
msec

1 0

H i 
-dBm 
usee

(3) Since the WRITE A mode is the initial default selection, the
fundamental response trace is stored in trace memory A. Transfer

this trace information into memory A' by pressing [ 1 1 I
* —►*• A’ View SHIFT

(T) Next, double the center frequency setting to observe the 2nd
harmonic in the transmitter output, if the center frequency step 
size is set to 144 MHz, the center frequency will be multiplied in 
an integral sequence (double, triple and so on) each time the STEP 
UP key is pressed. Use trace memories A, A 1, and B to superimpose 
higher harmonics on the fundamental response trace.
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□  □ □A’ VIEW SHIFT

□  m m:f step siz

m MHf
dB
sec

CENT.
FREQ. o

REF -10.0 dBm ATT 00 d 
10 dB/

C E N T E R  /

288 .00 00  flHz /  
STEP /
144.0000 flHz /
RBUI /
3 kHz /

UBHJ /
3 kHz  ̂ j ^ l r

SDF 70 ms SPAN 50 kHz

(̂ i) Press the WRITE B key. Memory A will be automatically placed in
the VIEW (still) mode. Observe the 3rd harmonic response on active 
display B.
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The completion of these procedures will display the three screens, 
A', A, and B, concurrently. When four screens are needed, press 
the B ■+ B' switch to store the harmonics of the third order in 
memory B' and the next waveform information in active screen B.

|------ J A’ BtANK
Press |_____J f S  j to clear the screen of the fundamental wave

SHIFT |____ |
stored in memory A*. Other memories can be cleared in a similar 
way.
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When the □ , n  ' an(3 1̂  7 1 keys are pressed sequentially, the 10
SHIFT LASEL

MHz standard oscillator output is output from the INT. STD OUTPUT (J4) 
connector at the TTL level.
Measure this output with a more precise counter or frequency standard 
and comparator, then adjust it with the STD ADJ. control to accurately 
set the output to 10 MHz.

Pressing the| 1,1 1, and [ 8 ] keys sequentially will cut off the
SHIFT LABEL

internal reference oscillator output. This output is cut off when this 
instrument is initialized by power on operation or by pressing the 
MASTER RESET key.

4-26. INTERNAL STANDARD OUTPUT ON/OFF

o

@1

8Tj
/ m

STD  ADJ.
J4 INT. S T D  O U T P U T
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ADJACENT CHANNEL LEAKAGE POWER ARITHMETIC OPERATION SOFTWARE (OPTION 06)

The data on trace A measured by TR4172 is divided into 1001 points on 
the frequency axis, the power equivalent to the width specified by the 
delta marker is integrated, and the ratio of the integration result to 
the total power is displayed on trace B.
When Pn is the power between each points on screen A, total power P is 
obtained from:

1001 
P = E  

n=1

When A X is the width of a delta marker, data ?ADj on screen B after 
arithmetic operation is obtained from:

n+AX/2
2T Pn 

n-AX/2
PADJ “ 10 109 -----------P

Two methods for integration by the Ax width can be selected: ideal 
filter (Ax width) and trapezoidal filter (ratio of 90 dB/6 dB is set in 
the range of 1.0-9.99).
The adjacent channel leakage power arithmetic operation procedure is as 
follows:
©  Measure the waveform on trace A.
(2) Press the VIEW A key to freeze the trace. Specify the 

integration width by the delta marker.

(3) Operate I I , I I , and | 1 | keys.
SHIFT LABEL

(T) Press the C D  key for integration by an ideal filter. Press

the | 3 | key for data only. The ratio (dB) of the adjacent

channel leakage power to the total power at the first marker is 
displayed under ADJ. The frequency at this point is displayed on 
the upper right of the CRT screen.

(?) Press the | 4 j key for waveform integration by a trapezoidal

filter. To obtain the dB value, press the | 5 j key, then select



When the m  key is pressed, the ratio is 2.24.

When the 1 2 j key is pressed, the ratio is 1.75.
When the | 3 | key is pressed, the ratio is 1.66.

When the { 4 j key is pressed, any ratio may be set in the range of 

1.0-9.99.
In this case, input the value of 100 X [90 dB/6 dB] by the DATA key

board, then press the

the ratio of 90dB to 6 dB.

Hz
—dBm
usee

key.

The operation time is prolonged as the delta marker width 
increases. Sometimes, it takes more than one minute.

KMT. FREQ. REF.
FREQ. r SPAN / LEVEL(6^ When thel____ |ukey is pressed, or

MKR OFF
operated, the ordinary measurement mode is selected.

(7) If the □

keys are

and keys are pressed after pressing the
VIEW MKR OFF

key, the marker is moved to the integration waveform on trace B. 
Thus, the ratio (dB) to the total power at any marker point can be

REF. OFFSET
read, in this case, press the □ and

SHtFT
REF.
LEVEL

keys, input the

offset value, and then set the reference level to 0 dB, because the 
integration waveform is drawn with reference to the total power. 
Accordingly, if the reference level is set to 0 dB including the 
offset, the value at the marker can be read out directly. When an 
integration waveform is drawn, the waveform on both ends of the 
display become zero waveforms (approximately 1/2 of the integration 
width).

(IT) Occupied bandwidth can be measured by operating

, | i | keys and then pressing the | * 1
. SHIFT LABEL
key again.

It also can be measured by pressing the □ key after the
MARKER

measurement of adjacnet leakage power arithmetic operation.
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measurement mode by pressing the! ju key, the integration trace
MKR OFF

can be plotted directly by TR9831 or TR9834R plotter.

Note) "ADJ" displayed on the CRT means adjacent.

4-28. X-Y PLOTTER INTERFACE (OPTION 07)

This option is a software program allowing connection to the Hewlett 
Packard Model 9872A/7470A/7225A Plotter. This option must not be used 
together with option 03? however, combined use with other options is 
permitted. Read the instruction manual for the purchased plotter before 
connecting a plotter to the TR4172, switching the plotter power on, or 
setting the pen. Set the 9872A address to "5", and other plotters' 
addresses to "listen only".
Note: Set the TRACE MODE to VIEW, before plotting the averaged 

waveforms in HP output format.
The X-Y plotter interface operating procedure is as follows:

(1) Display the waveform (Smith chart) to be plotted on the TR4172 CRT 
screen.

(2) Operate the | |, [ |, and | 2 j keys to load the program.
SHIFT LABEL

(!) The following is displayed on the CRT:
9872A : *1* 7470A : '2'
7225A : *3* QUIT : '4'

Press one of the | 1 □  ' C  2 |, or | 3 | key according to the type 

of the connected plotter.

If the[ 4 | key is pressed, the state before program loading is 

restored.
If the message above is not displayed instantly,
"<ERROR> PLOTTER DOWN OR ADDRESS SW. IS NOT "5" OR CONNECTER 
DRAWN OUT RERUN OR QUIT <1 OR 0>" 

is displayed approximately 5 seconds later. If this message is 
displayed, check if the plotter is powered on, plotter's address 
switch is set to "5" or "listen only", and connector is properly

(?) If the|____ J° key is pressed before selecting the ordinary

connected.
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To execute the plotter program again, press the j 1 | key.
If the c d  key is pressed, the state before program loading 

is restored.
(4) Then, the following is displayed on the CRT:

ALL : '1' DATA : '2'
QUIT : '3'

To plot all data on the CRT screen, press the m  key. To

display only the waveform, press the C D  key.
the 1 3 I key is pressed, the state before program loading is 

restored.
In the Smith chart list mode, plotting starts without displaying 
the above message.

(5) Then, the characters, which were displayed in the center of the 
left half of the CRT screen (active area) before program loading, 
are displayed again and plotting starts.

Table 4-6 Pen numbers

If l_ "")ifpy is pressed while the plotter is runnning, plotting. SHIFT
is forcibly stopped and plotter selection menu is displayed on the 
CRT. Change the plotting paper and follow the operation procedures 
from item (T) again.

CAUTION
To plot an averaging waveform, it is necessary to set TRACE 
function to the VIEW mode before commencing an actual plotting. 
(See Section 4-10.)
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4-29. N dB DOWN WIDTH MEASUREMENT

4-29-1. Specification

Displays two markers at the level N dB below the preset marker on the 
waveform; and displays a frequency differences between the two 
markers or their frequency differences with respect to the center 
frequency, and the frequency and amplitude level of the left marker.

4-29-2. Operating Procedures

Note: This mode can be used when the vertical scale is in the 
logarithmic scale of 10 dB/div to 1 dB/div.

(Y) Set the waveform in the VIEW mode to freeze it. Display a 
regular marker and move it to the desired peak.

REF -10.0 dBm RTT JO d8 MKR 214:61 MHz

□  oMARKER PEAK SEARCH
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press the A keys in this order. This
SHIFT LABEL MARKER

option program is loaded and this mode becomes active. "dB 
DOWN" is displayed in the active function area at the middle 
left of the CRT.
If this key operation is performed when the regular marker is 
not displayed or when the delta marker is displayed, the 
analyzer enters the NEXT PEAK mode.

REF - 1 0 . 0  dBm RTT 10  <16

□  □SHIFT LABEL

□MARKER

Enter a down level from the peak using the DATA keyboard. 
Acceptable data is from 0.1 dB to 99.9 dB.
(Example)

D D C X D m .. '»•> dB

Press the MHz
dBsec

or kHz
+dBm
msec

key. A marker is displayed at the

right and left side points on the waveform N dB (input value) 
below the preset marker.
A frequency differences between the right and left markers is 
displayed in the active function area at the middle left of the

CRT when the MH?
dB
sec

key is pressed,
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REF -10.0 dBm RTT 10 dB MKR 20S.9G MHz
MHzdB
sec

and a frequency differences of the left marker (headed by "L") 
and right marker (headed by "R") with respect to the center

frequency when the
kHz

+dBm
msec

key is pressed.

REF -10.0 46m ATT 10 dB MKR 206.96 MHz

kHz
+dBm
msec

in both cases, the frequency and amplitude level of the left 
marker are displayed in the marker area at the upper right 
corner of the CRT.
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■ERROR" is displayed in the active function area when an entered 
value is beyond the required size (0.1 dB to 99.9 dB) or when 
the waveform does not exist at the level N dB below the preset 
marker. In such a case, repeat the operation from step (!) 
again.

(5) Operation from step can be repeated.
(5) The following three ways are available to exit from this mode:

• Press the | | key. Execution exits from this mode with the
MKR OFFmarker off.

• Press the 1 1 key. Execution exits from this mode with the
MARKER

central marker changed to the normal marker.
• Press the 1 1 key. Execution exits from this mode with the

j
right and left markers changed to the delta markers.

When a function key other than the above is pressed, execution
exits from this mode. In this case, however, the marker is not
cleared. So, press the 1 I key to clear the marker after

mkr offsetting this mode again.
To set N dB DOWN WIDTH mode after exiting from this mode, start 
from the beginning.

4-29-3. Operation by GPIB

The remote operation by GPIB is performed accordingly, by 
programming codes corresponding to the panel keys operated in 
the manual operation in the same order.
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4-30. NEXT PEAK SEARCH FUNCTION

4-30-1

4-30-2

Specification

Displays positive peaks in descending size order, negative peaks in 
ascending size order, or positive and negative peaks in left-to-right 
order in the section specified on the waveform by the delta marker.

Operating Procedures

(T) Set the waveform in the VIEW mode.
(2) Specify the section to be measured by the delta markers.
(3) Press the | ~**| , \ \, and 1 I P keys in this order. This

SHIFT LABEL MARKER
option program is loaded and this mode becomes active.

The following messages are displayed in the active 
function area at the middle left of the CRT:

POS. NEXT: 'R'
NEG. NEXT: *S'
LEFT NEXT: 'T'.

If this step is performed with no marker displayed, a marker is 
displayed at the right and left ends of the trace. Then, these 
two markers become the delta markers.
If this step is performed with the regular marker displayed, the 
analyzer enters the N dB DOWN WIDTH mode.

©  When thej |r key is pressed, a marker is displayed in the 
position of the maximum positive peak in the section specified 
by the delta markers, and its frequency and amplitude level are 
displayed.
Then, every time the 1 | V key is pressed, a positive peak in

PEAK SEARCH
the section specified by the delta markers is displayed in 
descending size order. The place of a displayed peak in a 
series is displayed in the active function area.
When thej1-3 js key is pressed, a marker is displayed in the 
position of the minimum negative peak in the section specified 
by the delta markers, and its frequency and amplitude level are 
displayed.
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Then, every time the |_____)v key is pressed, a negative peak is
PEAK SEARCH

displayed in the section specified by the delta markers in ascending 
size order. The place of a displayed peak in a series is displayed 
in the active function area.
When the p 3 |t key is pressed, a marker is displayed in the position 
of the leftmost peak in the section specified by the delta markers, 
and its frequency and amplitude level are displayed.
Then, every time the | |v key is pressed, peaks in the section

P€AK Sf AOCHspecified by the delta markers, both negative and positive, are 
displayed in left-to-right order. The place of a displayed peak in a 
series of positive or negative peaks— "+N" or "-N"— is displayed in 
the active function area.

(5) To exit from this mode, follow the procedure outlined in step (?) of 
Section 4-29 "N dB DOWN WIDTH MEASUREMENT*.

(6) To obtain, for example, the maximum positive value by using this 
program, point a where the slope of the waveform exceeds AY/AX is 
obtained. Next, point d of a slope of -AY/AX is obtained. Then, the 
maximum value between these two points is obtained.

The initial values of AX and Ay are 20 and 5 points respectively 
for a CRT resolution of 1001 x 1001 points. By changing AX and 
AY, the sensitivity of peak detection can be changed.
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4-30-3

For instance, the entry n [ |x | 3 | Q |
Hz

—dBm
usee0 1 " from the

DATA keyboard sets AX to 30 points. The entry " c z > m  
« sets AY to 20 points.

Hz
0 —dBm

usee

The number of points, both AX and AY, can be set within the 1 to 
255 range.

Operation by GPIB

The remote operation by GPIB is performed accordingly, by 
programming codes corresponding to the panel keys operated in 
the manual operation in the same order.
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4-31. START/STOP FREQUENCY SETTING

In addition to setting the center frequency and frequency span, this 
device sets start and frequencies by pressing I I' I 6 I' I 1 I- In

this mode, the 

the FREQ.
SPAN

CENT.
FREQ.

SHFT
switch is used to set the start frequency and

switch is used to set the stop frequency. The setting

resolution of the frequency difference between the start and stop 
frequencies is the same as the one set in the normal center frequency 
and frequency span setting modes.
Start and stop frequency can be set in the 0 - 2000 MHz frequency 
range.
Pressing) |f [ 6 |r | i |key, here will result in normal center

SHFT
frequency and frequency span mode.
Note that the SIGNAL TRACK and ZOOM switches cannot be used in this 
mode.
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4-32. Gated Sweep Function (Option 12)

--------------- ■-------- ------ Note--------------------------------
When this option is mounted, the X-Y recorder output (option 03) 
cannot be incorporated.

4-3 2-1. General

This option allows analysis of the burst signal, which is often used 
when magnetic tape such as VTR, 8mm video, or DAT (digital audio 
tape) is recorded.

4-3 2-2. Measurement method

Executes sweep from the gate in the terminal (BNC connector) on the 
rear panel of this unit at TTL level "Hi" (or open) and stops sweep 
at "Lo".

Input signal and gate control signal are used in the following 
specifications.

Input
signal

Gate
control signal

Ati A t ; A t :

< Standard >
A ^ :  15lis or above 
£ t3: lys or above

RBW 1MHz 300kHz 100kHz

Atj 10US or 
above

15jjs or 
above

20 ms or 
above

30kHz 10kHz
50us or 
above

180ys or 
above

(Note) At video BW 300kHz or above

When measuring noise, select the detection mode to SAMPLE

SHIFT AUTO
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4-3 2-3. Measurement examples

The data comparison diagram between normal sweep and gated sweep is 
as follows:

[Normal Sweep] [Gated Sweep]

M O H M A L .  S H e t t P  

R £ F  0 . 0  d B m  A T T  l O  d B

l O  d B /

R B W

1 0  k H z

V B W

3 0  k H z

' 1 ,n !
Zji_______

n i

i
1 i _______j

G A T K U  S W K l - P  

H E F  0 . 0  d B m  A T T  i O  d B

lO <38/

HQW 
1 0  k H z

V 9 W

3 0  k H z

H

a

flsiiSlfwBilS a w .. M i

r. l .....i— . _ 7_'i " >nP^rP P i 
* i *

S W P  9 0 S P A N  1 . 0 0  M H Z C E N T E R  1 0 . 0 0  M H z S W P  9 0  m s S P A N  1 . 0 0  M H Z C E N T E R  1 0 . 0 0  M H z

(1) On normal sweep, the pulse compo- (2) On gated sweep, the spectrum of 
nent in the burst part is on the the signal in the burst can be
data or part of data is lacking. analyzed the same as usual.

N O R M A L .  S W E E P  

R E F  0 . 0  d B m  A T T  1 0  d B

l O  d B /

G A T E O  S  W E  FTP 

F I E F  0 . 0  d B m  A T I  l O  d B

1 0  d B /

S W P  1 0  9 S P A M  1 . O O  M H z C E N T E R  1 0 . 0 0  M H z S W P  1 0  9 S P A N  1 . 0 0  M H Z C E N T E R  1 0 . 0 0  M H Z

(3) On normal sweep, when sweep time 
slows down, the pulse component 
in the burst part appears as an 
envelope.

(4) On gated sweep, the spectrum 
of the burst signal part can 
be analyzed even if the sweep 
time slows and resolution 
increases.

Fig. 4-6 Data comparison between normal sweep and gated sweep
(continues to the next page)
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[Normal Sweep] [Gated Sweep]

N O R M A L  S H L h 'P  

W E F  O . O  d B m A T I  1 0  d l J

G A T E O  S W K E P  

R E F  0 . 0  a U m  A T T  I O  d B

(5) If the averaging is executed 
when the bust signal is 
measured, the conventional 
measurement cannot be made as 
shown in the above diagram.

(6) On gated sweep, the C/N of 
burst signal can be measured 
even if the averaging is 
executed.

Fig. 4-6 Data comparison between normal sweep and gated sweep (cont'd)
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SECTION 5
TRACKING GENERATOR OPERATIONS

EJ. Q. *  *
Wr SST SU :

'If*

' !
s

5-1. OPERATING TRACKING GENERATOR

O
arr

I TS I 1-1 I IP)

TRACKING GENERATOR OUTPUT (500)

©
©

©

©

Press the POWER switch to the ON (in) position. 
Set up the analyzer for the following conditions
Center frequency 
Frequency span 
Reference level 
Resolution bandwidth 
INPUT attenuator

900 MHz 
1800 MHz 
-10 dBm 
300 kHz 
10 dB

Press the T.G. key to activate the tracking generator; the 
indicator lamp just above the key lights.
The T.G. LEVEL key, when pressed, enables output attenuation level 
for the tracking generator to be controlled in 10 dB steps using 
the DATA step keys.
Press the T.G. LEVEL key and set the tracking generator*s output 
attenuator to 10 dB using the DATA step keys.
Connect the TRACKING GENERATOR OUTPUT connector to the INPUT 
connector with a coaxial cable. The CRT display will present a 
through frequency response.
Disconnect the coaxial cable from the INPUT connector and then 
reconnect it to the input of the device under test.
Press the T.G. LEVEL key and set the tracking generator's output 
attenuator to an appropriate level between 0 dB and 50 dB. The 
output impedance of the tracking generator is approximately 50 £2.
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(T) Connect the output of the device under test to the INPUT connector 
of the analyzer using another coaxial cable. The input impedance 
of the analyzer is approximately 50 ft.

(̂ 8) The noise level can be lowered and hence a broader dynamic range 
can be obtained by narrowing the IF bandwidth using the RES. BW 
key. Note, however, that a resolution bandwidth reduced below 
100 Hz can cause a tracking error (deviation of tracking 
generator*s output frequency from analyzer's tuning frequency), 
which eventually results in a level error, in this case, adjust 
the displayed signal level to the maximum with the T.G. FREQ. ADJ. 
control. Set the frequency span to 10 kHz, sweep time to 
relatively long, and step down resolution bandwidth from 300 Hz to 
100 Hz, 30 Hz, and 10 Hz while adjusting the T.G. FREQ. ADJ. 
control until the maximum signal level is obtained.OFF

(9) To disable the tracking generator, press O S  ; the
SHIFT

indicator lamp above the T.G. key will go off.

5-2. FREQUENCY RESPONSE COMPENSATION USING A DISPLAY LINE

This paragraph describes frequency response compensation for the 
spectrum analyzer itself or an interconnecting cable (for filter 
response measurement, etc.) by using the TRACE function and a display 
line.

5-2-1. Compensation Using the SHIFT and MHz Keys

(T) Press the WRITE A key to place the analyzer in the WRITE A mode.
©  Disconnect the device under test from the measuring setup and 

connect the TRACKING GENERATOR OUTPUT connector to the INPUT 
connector of the analyzer directly with a coaxial cable.

(3) Press the REF. LEVEL key and adjust the reference level with the 
DATA knob and/or DATA step keys until the through frequency 
response is lowered to .the level shown in the following figure:
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SET -11.5 dBm ATT 10 dB 1

REF-11.5 dBm

ran 
1 ft*
mi

SW> 190 M SPAN 460 ttfe CENTER 614 rtir

REF.
LEVEL

0  Press the DISPLAY LINE key to activate a display line.
Using the DATA step keys and DATA knob, position the display 
line close to the through signal response.
A broader dynamic range can be obtained as the display line is 
positioned closer to the through signal response.

□DISPLAY LINE

^5) Analyzer's frequency response compensation is accomplished by 
pressing the SHIFT and MHz keys as below:
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5-2-2.

□SHIFT
(NORMALIZE)

MHz dBsec

(6) The compensation procedure described in steps (T) through (?)
above is an automatic version of the procedure using the B-DL->-B 
and A-B-J-A keys which will be described in the following 
paragraph. Therefore, the analyzer is placed in the A-B A mode 
after the frequency response compensation is completed and the 
indicator lamp on the A-B >A key lights.
To disable frequency response compensation press the SHIFT and 
A—B A keys to clear the A-B~>-A mode. Do not press switch
when this mode is used. WRITE

Compensation Using the B-DL ->B Key

(T) Press the WRITE B key to place the analyzer in the WRITE B mode.
(2) Disconnect the device under test from the measuring setup and 

connect the TRACKING GENERATOR OUTPUT connector to the INPUT 
connector of the analyzer directly with a coaxial cable.

(3) As described in Section 5-2-1, activate a reference level and 
display line, and position the display line close to the through 
signal response.
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REF.
LEVEL

o o
DISPLAY LINE

T) Press the B-DL •+ B key. The difference between the through
signal response and the display line is written into memory B 
and then transferred to the CRT display.
Memory B is placed in the VIEW B mode.

□B-DL—*B

(J) Press the WRITE A key and then A-B-vA key.
Connect the device under test to the measuring setup.
The frequency response is now compensated and displayed on the 
CRT.
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It is advisable that the SHIFT and B BLANK keys be pressed to 
erase trace B from the display.

Compensation for this frequency response is executed while the 

LED in the |a  | switch illuminates. This mode is called as a
A-B—*• A

normalize mode. In the normalize mode, the |a e key is not
WRTTE

usable, since normalizing operations are performed on data for 
each sweep using memory B.
If the both display mode is desired while normalization is being 
performed, use memories A and A*. Note, however, that the 
previous contents of memory A' may be modified if normalization(NORMALIZE)
using □  and

SHIFT

MHz
dB
sec

is performed (see 5-2-1).

The contents of memory A* will not be affected if normalization

is executed with the E D  key (See 5-2-2).
A—B —*■ A

In the normalize mode, the alternate sweep feature is not 
available, since memory B is not usable. (See 4-14-6 Q )  , 6-2,

and 7-3)
_____ OFF

Operation of clears the normalize mode, with the LED

in the key turned off.
A-B—•• A

Before executing normalization, select BLANK A' & BLANK B' mode, 
or VIEW A* & VIEW B' mode.

5 - 6
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5-3. IF QUARTZ FILTER MEASUREMENT USING TRACKING GENERATOR

This paragraph provides on example of how to measure the insertion loss, 
ripple, 3 dB bandwidth, and attenuation of a communication- purpose IF 
quartz filter using the tracking generator of TR4172.

5-3-1. Connecting the TR4172 and the Xtal filter

(1) As shown in Figure 5-1, insert a DUT (filter) between the TR4172 
TRACKING GENERATOR OUTPUT connector and the INPUT connector.
This state of connection is called (a). The state of the two 
connectors being kept through with the DUT removed is called (b).

TR4172

•a "ea*a' a a ao *a"a a aa a  a a a aa a 0 e aa *0*0 *00 a
O * o o  n n o a n  

o q - a o a n  a aa ^ 0 0 0 ^  on Q a a a O

□  O  □ a  a a oa

o . O . o

BNC-BNC
Cable DUT

BNC-BNC
Cable

L ®  -  J
Through state

Fig. 5-1 Connecting the TR4172 and the Xtal filter

(2) Connection notes
(T) If the input and output impedances of the DUT differ from 

those of the TR4172 (50 ohms), match the impedances at the 
input and output.

(2) If the filter insertion loss is large, a satisfactorily wide 
dynamic range may not be achieved, in which case use a 
preamplifier (option 02) at the input.
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5-3-2. Measuring procedure
The following procedure assumes that the DUT is a bandpass filter 
having the following characteristics:
. Center frequency : 70 MHz
• Pass bandwidth : 25 kHz 
. Insertion loss : Less than 5 dB 
. Ripple : Less than +1 dB
. Attenuation : More than 70 dB
(T) Set up the analyzer for 70 MHz center frequency, 100 kHz 

frequency span, 0 dBm reference level, and 10 dB input 
attenuator. (Note)

(2) Activate the tracking generator output and check the T.G. output 
level with the DUT disconnected as shown in Figure 5-1. (b).
The T.G. output level should be 0 dBm when the input attenuator 
is set 0 dB.
Since the frequency span is 100 kHz, the display will show a 
horizontal straight line. However, perform normalyze as 
follows:

(D-i Press | | , then use
W SPLAY LINE

or DATA knob to position the

display line to an appropriate level near the top graticule.
(NORMALIZE)

^2)-2 Now press I____ j
SHIFT

response.

MHzdBsec
in the WRITE A mode to adjust the

OFF
If the normalizing should be cleared, press □  Q -

SHIFT A-B—►A
(J) Connect the DUT as shown.in Figure 5-1 (a). The insertion 

loss of the DUT is now read as the level difference between 
the marker point and display line.

Note: In the above example, the insertion loss is defined 
at the center frequency, in some cases, it may be 
defined at the peak or average of ripple.

(4) Now the pass bandwidth of the DUT (3 dB down points both 
sides of the center frequency) is determined as follows:

(7)-l Press 1 | | j, then use the Data knob to search for
MARKER A

the 3 dB down point.
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(T)-2 When the 3 dB point is found, press □  again.
j

(T)-3 Use the DATA knob to read the frequency at which the level 
is 0 dB. This frequency denotes the 3 dB pass bandwidth.

(5) Ripple measurement

©-1 Press 1 1 L J Y to position the maximum peak of the
PEAK SEARCH MKR—►REF.

signal response to the reference level.
KJ8/DIV.

(T)-2 Press 1 | J & ] to change the vertical scale from 10 to
SHIFT

1 dB/div.

Note: Clear the adjustment mode if it has been selected,

(i)-3 Press | ) , | ), then use the DATA knob to read the
PEAK SEARCH 4

difference between the maximum and minimum peak level. 
This difference denotes the ripple level.

Peak search point

Fig. 5-2 Ripple level

(6^ Attenuation measurement 
@ - 1  If the vertical scale was expanded through the above 

measurement, to 1 dB/div. for example, return it to
IQdB/OIV.

10 dB/div. Press | 1} 7 I (returns t0 10 dB/div.)
SHIFT

(T)-2 If the insertion loss of the DUT is too great, the measuring
dynamic range is reduced accordingly. To maintain the dynamic 
range, use a preamplifier at the input of the analyzer. (See 
Figure 5-2.) Whether the preamplifier is to be inserted in 
the input or output of the DUT will depend on the condition of 
the DUT itself.
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The characteristics of the preamplifier (amplification factor, 
frequency response, noise figure, maximum input, VSWR, and 
input impedance) should be checked beforehand.

The preamplifier (option 02) is equivalent to ©  in Figure 5-3. 
If the T.G. output level is too high, it can be attenuated by 
up to 50 dB at 10 dB steps as follows:

□
T.G. LEVEL

o o or O
TR4172

*o *0*0 o o
O *0*0 o o
0 a  a o o
Q o  a o o
a "0*0 " o o

□anooanaa pQOOn DO y o o o y  .oo Q o a o D

□ o n

° . P . °

N-BNC - 
Adapter

r----- '
1 r -  1J_J ^ 4 -  
* ^  » 
i_______ i

‘BNC-BNC Cable

DUT

Power amplifier

i------------1
| ^  I 

+H  > +
\_____

Preamplifier

Fig. 5-3 Connecting filter and TR4172 via preamplifier
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-3 Connect the DUT to the instrument.
The following measurement information will be obtained for a 
band-pass filter (select an appropriate frequency span for 
this measurement):

Press I____ I , [____  ,
PEAK SEARCH A

Using the delta marker, measure the attenuation (X dB).

T
X dB

Pig. 5-4 BPF attenuation measurement

f-~\
-t- -

-
> \~

/ Y

O O or O O
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SECTION 6 
PHASE MEASUREMENT

6-1. PHASE MEASUREMENT PROCEDURE

This paragraph describes phase measurement procedure for amplifiers or
filters. Before proceeding with phase measurement read SECTION 5
carefully.
(T) Set center frequency, frequency span, resolution bandwidth, sweep 

time, and other necessary conditions.
(2) Connect the TRACKING GENERATOR OUTPUT to the input of the device 

under test (amplifier or filter), and connect the output of the 
device under test to the INPUT of the analyzer. Activate the 
tracking generator.

(3) Press the NORMAL key to measure the pass-band response of the 
device under test. According to the measurement result, select the 
appropriate T.G. LEVEL and INPUT ATT. level.

(4) Then press the PHASE key to select the phase measurement mode. The 
display will present measurement range XX°/ at its top left corner, 
and the indicator lamp just above the PHASE key will illuminate.
In the Phase Measurement mode press the SWEEP TIME key to manually 
select the appropriate sweep time (the AUTO mode is programmed for 
amplitude measurement).

(5) For more precise phase measurement without the affect of phase 
error of the measuring system, disconnect the device under test 
from the measuring setup, then connect the input and output cables 
by using an inline plug adapter to check the phase response of the 
measuring system itself.

(?) If phase rotation is observed as shown in Figure 6-1, press the kHz 
G.D. OFFSET key to activate the electrical length.
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Fig. 6-1 Phase in rotation

Using the DATA knob or DATA step keys (DATA keyboard is not 
available for this adjustment), adjust the electrical length until 
a flat phase response is obtained. (See Figure 6-2.) When phase 
or group delay is activated, the MHz and kHz keys have the PHASE 
OFFSET and GROUP DELAY OFFSET functions respectively as named below 
the respective keys. Operation of the SHIFT key is not needed.

kHz
+dBm
msec

(a a OFFSET)

^  SW> 180 ms SPflN 120 CENTER 614 W t

Fig. 6-2 Flat phase response
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For fine adjustment of the electrical length, press the G.D, OFFSET 
key again. This will activate the G DELAY OFFSET FINE mode to 
permit fine adjustment of the electrical length.

kHz 
-f dBm 
msec

(G. a OFFSET)

Fig. 6-3 Electrical length fine adjustment

Next press the MHz (PHASE OFFSET) key to activate phase offset, 
then position the phase response trace at the center of the 
vertical graticule,

MHz 
dB 
sec

(PHASE OFFSET)

Fig. 6-4 Null phase offset
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Verify that a straight line comes to the center of the vertical 
graticule as shown in Figure 6-4. If the line is not straight, 
activate
a^cjisplay line, position it to the center of the vertical scale,

(NORMALIZE)
press

SHIFT□ MHzdBsec
to normalize the frequency response.

Connect the device under test to the measuring setup, then press 
the PHASE key to start phase measurement for the device itself. 
Operation of the PHASE key will activate phase resolution. Using 
the DATA knob or DATA step keys, set phase resolution to the 
appropriate level.

PHASE

Fig. 6-5 Phase measurement

Note that a higher phase resolution may cause an overflow if the 
device under test has a relatively large phase rotation.
To observe phase variation, press the (G.D. OFFSET) key and then 
adjust the electrical length and phase response with the DATA 
knob. Press the PHASE key again. The phase variation is now 
enlarged on the display.
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PHASE AND AMPLITUDE ALTERNATE SWEEP (SHIFT, H)
O. T. A. P.

□  O ,SHIFT performs phase and amplitude measurements alternately and 
writes the results into trace memories B and A respectively and then 
transfers it to the display.
When this mode is selected, the indicator lamps on the WRITE A, WRITE B, 
PHASE, and NORMAL keys light. i—
To disable alternate sweep press I. ■■ ...J L lu

MOLDSHIFT

The alternate sweep should not be activated when frequency response 
compensation using a display line in Section 5 is used.

D.T.«i p.

□  o REF -10.0 dBm ATT 10 dB
10 dB/ 89*/

/
RBW

/
100 kHz * X
36 kHz

r : ; j :
-

b 
SUP 23 s

j -r •

SPAN 8.0 M-fe CENTER 33.00

Fig. 6-6 Phase and amplitude alternate sweep

SAW FILTER PHASE RESPONSE MEASUREMENT
1. Connecting a Saw Filter to the TR4172

(1) As shown in Figure 6-7, insert a DUT (filter) between the TR4172 
TRACKING GENERATOR OUTPUT connector and the INPUT connector.
This state of connection is called (a). The state of the two 
connectors being kept through with the DUT removed is called (̂ b) .

(2) In general, various types of SAW filter are available with
input/output impedance of 50 ft, 75 ft, 200 ft, 300 ft, lkft, and
more than 1 kft. Before measurement, use an appropriate measure
to obtain impedance matching between the SAW filter and the
instrument. A schematic diagram of the recommended matching
network can be obtained from the manufacturer of the filter.
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(3) A saw filter usually has a 20 dB insertion loss. To compensate 
for this loss, some filters contain an amplifier. If a filter 
with a self-contained amplifier is to be used, note the maximum 
output level of the tracking generator.

(4) Use the shortest possible cables.
TR4172

•0 *o“o' 00a o oa 0 a 00a ©  a GOa *0*0 "a a
ft d p  n a B O n  a aa y q o q U  
I .oo QooaU

0
a

a:

0  0 □ p  □ 0 0 a  a a

<> 0 0 ,  <> .  0
__ J

BNC-BNC
Cable DUT

BNC-BNC
Cable

Through state 
Pig. 6-7 Measuring system setup

Measuring Procedure 

®
®

Set up the center frequency, sweep span, input condition, and 
other necessary parameters.
Remove the DUT from the connection cable to place the TR4172 
TRACKING GENERATOR OUTPUT connector and the INPUT connector in a 
through state as indicated by(b)in Figure 6-7.

®  Press the kHz (G.D. OFFSET) key to obtain a flat phase
response. If fine adjustment is required, press the kHz key 
again to select the G.D. OFFSET FINE mode and perform fine 
adjustment.

(4) Press the MHz (G.D. OFFSET) key to position the phase response 
trace to the center of the vertical scale.

(5) Connect a filter in the through state as indicated by(a) in 
Figure 6-7, then press the PHASE key; the phase response of the 
DUT (filter) will be displayed. Display resolution can be 
increased with the DATA knob or DATA step keys (80, 40, 20, 8, 
... 0.2 deg/div.).
Figures 6-8 and 6-9 show respectively the amplitude and phase
responses of the same filter.
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Pig. 6-8 Amplitude response of a filter

Fig. 6-9 Phase response of the filter
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6 - 3 - 3 .  P hase  D is p la y  E xam ple

Figure 6-10 shows a phase response display example for a saw filter 
covering a frequency range between 50 and 60 MHz.

Fig. 6-10 Phase response display example

(1) The example shows that the phase lag increases with frequency.
(2) The vertical lines indicate discontinuity points on the response 

occurring at +180° and -180°.
(3) The center horizontal line (5 div. lines from the top graticule) 

indicates the zero phase.
(4) Numeric readouts indicate measurement conditions.
(5) This example shows the the filter has a phase lag of about 360° 

over about a 880 kHz frequency band. For more precise 
measurement, use the delta marker mode.
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6 - 3 - 4 .  Usage o f  th e  A l t e r n a t e  Sweep

©

©

©

©

Connect DUT to the instrument. Press the NORMAL key and measure 
the amplitude response of the DUT to set up necessary 
measurement conditions.
According to the procedure in 6-3-2, adjust electrical length 
and determine phase resolution.
Use the DATA knob to select the shortest sweep time which does 
not affect the phase data.
To obtain the amplitude and phase responses at the same time on

0 . T. A. P.

SHIFT

D. T. A. P.

SHIFT

0 . T. OFF

© To restore the normal measurement mode, press □  C h  This
SHIFT --------

wi11 place one of trace memories A and B in the write mode and 
the other in the view mode. To clear unnecessary information, 
place one of the trace memories in the write mode, and the other 
in the blank mode.
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SECTION 7

GROUP DELAY MEASUREMENT

GROUP DELAY MEASUREMENT PROCEDURE

This pharagraph describes group delay measurement procedure for
amplifiers or filters.
(T) Connect the TRACKING GENERATOR OUTPUT to the input of the device 

under test (filter or amplifier) and connect the output of the 
device to the INPUT connector of the analyzer.

(2) Press the T.G. key to activate the tracking generator.
(3) Press the NORMAL key to measure the pass-band response of the 

device under test. According to the measurement result, select the 
appropriate T.G. level and INPUT ATT. level.

(T) The group delay response of the device under test can be observed 
by pressing the GROUP DELAY key. The display will also present 
delay time per vertical division as XX ns/ (or ps/ or ms/) in the 
top left display area.

(5) For more precise group delay measurement without the affect of the 
group delay of the measuring system itself, press the WRITE A key 
to write the group delay response of the measuring system into 
trace memory A.

(e) Then press the DISPLAY LINE key to activate a display line on the 
CRT, and use the DATA step keys and DATA knob to position the 
display line as close to the group delay response trace as possible.



(NORMALIZE)

n
SHIFT

MHz
dB
sec

Pig. 7-1 Clearing the measurement system group delay
__________  OFT

To cancel this group delay clear mode, press □  D .
— . SHIFT A - B ^ A
(j$) For still more precise measurement of group delay, use averaging. 

(See 4-14-1.)
After pressing the WRITE A key in step (^) above, press the SHIFT 
and k (AVG. ON) keys to initiate averaging.
When the programmed number of averagings is reached, follow steps
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(?) and (7) above, then press the SHIFT and m (AVG. OFF) keys to 
disable averaging.

(9) To obtain a higher resolution in group delay measurement, press the 
GROUP DELAY key to activate resolution.
Group delay resolution can be increased by turning the DATA knob 
clockwise or operating the UP DATA step key. The DATA keyboard 
is not available for resolution control.
A too high resolution can cause overflow. If overflow occurs, 
press the G.D. OFFSET key to activate the electrical length and 
then adjust the electrical length with the DATA knob or DATA step 
keys to add offset to the group delay.

(15) During group delay measurement, press the PHASE key from time to
time to check the phase response for overflow. Group delay will be 
indefinite on the overflow.
If phase rotation is observed, press the (G.D. OFFSET) key and 
adjust group delay offset with the DATA knob or DATA step key until 
phase rotation is eliminated.

(ll) If high-resolution measurement suffers from poor signal-to-noise 
ratio, press the VIDEO BW key to narrow the video bandwidth. For 
group delay measurement, manually select a relatively long sweep 
time, do not use AUTO mode.

7-2. GROUP DELAY MEASUREMENT EXAMPLE

This provides a group delay measurement example using a filter as the
device under test.
(T) Connect the TRACKING GENERATOR OUTPUT to the input of the device

under test and connect the output of the device to the INPUT -1 of 
the analyzer.
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Fig. 7-2 Normal mode signal response

(J) Press the T.G. key to activate the tracking generator.
(3) Press the NORMAL key to measure the pass band response of the 

device under test. According to the measurement result select the 
appropriate T.G. level and INPUT ATT. level (Figure 7-2).

(4) Disconnect the device under test from the measuring setup and 
connect the input and output cables using an inline plug adapter to 
check the through frequency response.

(J) The through phase response can be observed by pressing the PHASE 
key (Figure 7-3).
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Fig. 7-3 Through phase response

If phase rotation is observed, press the [G.D. OFFSET] key to 
activate the electrical length. Then adjust the phase response to 
flat with the DATA knob or DATA step keys (Figure 7-4).

If the □  * key is pressed under these setup, group delay offset
AUTO

value is set to 0 ps. Consequently, when group delay value at 
marker point is to be displayed, the value adding subsequently 
entered group delay offset is displayed at the active function area 
on the left side of CRT.
Next press the (PHASE OFFSET) key to enable entry of phase offset. 
Position the phase response trace to the center of the vertical 
graticule with the DATA knob or DATA step keys (Figure 7-5).

kHz+d8m
msec

<G. Dl o f f s e t )

Fig. 7-4 Elimination of phase rotation 
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MHz
dB a
sec

(PHASC OFFSET)

Fig. 7-5 Positioning the phase response trace
to the center of the vertical graticule

(J) Connect the device under test (filter) to the measuring setup to 
observe its phase response (Figure 7-6).

Fig. 7-6 Filter's phase response

(9) The group delay of the filter can be observed by pressing the GROUP 
DELAY key (Figure 7-7).



Fig. 7-7 Group delay measurement

(lî) To obtain higher resolution for group delay measurement, resolution 
for phase measurement must be increased.
Press the PHASE key to activate phase. To increase phase resolution 
turn the DATA knob clockwise.
The phase readout (XX0/) in the active function display area will 
increase (Figure 7-8).
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(11) If phase overflow occurs in the pass band due to the increased 
phase resolution, press the (G.D. OFFSET) key to activate group 
delay offset. Then adjust the phase slope in the pass bandwidth 
with the DATA knob.

(12) The group delay of the device under test can be observed by 
pressing the GROUP DELAY key (Figure 7-9).

(O) For more precise group delay measurement, write the group delay of 
the through response into trace memory A at the same resolution 
(See 7-1 (5), (6)), bring the display line close to the through 
response trace, then press the SHIFT and MHz keys to eliminate the 
the group delay of the measuring system itself. Use of the 
averaging mode (See 7-1 (8)) will provide still more precise 
measurement.
If a greater signal-to-noise ratio is desired, press the VIDEO BW 
key to narrow the video bandwidth. At this time press the SWEEP 
TIME key and select a relatively long sweep time.

GROUP
DELAY

Fig. 7-9 Group delay measurement

A much greater signal-to-noise ratio will be obtained by selecting the 
averaging mode (press SHIFT and AVG. ON.) after connecting the device 
under test.
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7 - 3 .  GROUP DELAY AND AMPLITUDE ALTERNATE SWEEP (S H IF T , M)

SHIFT,M performs group delay and amplitude measurements alternately.
The results are written into memories B and A respectively and then 
transferred to the display simultaneously. The indicator lamps on the 
GROUP DELAY, NORMAL, WRITE A, and WRITE B keys will light.
To disable the alternate sweep mode press the SHIFT and i_i keys.
The group delay and amplitude alternate sweep mode is usable together 
with the frequency response compensation mode (page 7-1) using the SHIFT 
and MHz keys. Followings are the measurement procedure example using a 
filter as the device under test.
(T) connect the TRACKING GENERATOR OUTPUT to the device under test

(filter or amplifier) and connect the output of the device to the 
INPUT-1 connector of the analyzer.

(2) Press the T.G. key to activate the tracking generator.
(3) Press the NORMAL key to measure the frequency response, and select 

appropriate T.G. level and INPUT ATT. level.
(4) Disconnect the device under test from the measuring setup and 

connect the input and output cables to check the through frequency 
response.

©  Press the DISPLAY LINE key to activate display line on the CRT, and 
use the DATA step keys and DATA knob to position the display line 
as close to the through frequency response as possible.

(?) Press the SHIFT and M keys to specify group delay and amplitude 
alternate sweep mode.

(7) If the SHIFT and MHz keys are pressed at this time, both response 
traces of amplitude and group delay are normalized. In this case, 
amplitude response trace is normalized on the display line and 
group delay response trace is normalized on the second lowest 
graticule line of the CRT, respectively.

(?) Observe the device response traces of amplitude and group delay 
simultaneously.
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D. T. A. G.

SHIFT

Fig. 7-10 Group delay and amplitude alternate sweep

7-4. APERTURE CONTROL

In general, a higher group delay resolution can cause lower 
signal-to-noise ratio. However, group delay resolution can be increased 
without sacrificing S/N ratio by increasing aperture. Aperture means A F 
in the group delay equation A  0/JF.
On the TR4172, aperture is normally set up as follows:

A F  = ^  x frequency span

Constant 24/1000 in the above formula can be increased up to 192/1000 at 
four steps as follows:
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Operation of the GROUP DELAY and Hz keys will activate the 
aperture. APERTURE 24 will be shown in the active function display 
area on the CRT to indicate that the current aperture is

335o x <fre(Juency sPan>*
Select the appropriate aperture from 24, 48, 96, or 192 with the 
DATA knob or DATA step keys. The numeric data keyboard is not 
usable for aperture selection.
Once aperture is increased, resolution can be increased without 
sacrificing S/N ratio.
For example, if the resolution is 100 ns/div. with the aperture 
24/1000, the resolution can be increased to 50 ns/div. by changing 
the aperture to 48/1000.
As the aperture is increased, the effective range of the screen 
graticule is gradually reduced accordingly.
This is because (aperture/2 - 12) points out of 1001 points on the 
frequency axis are lost at both side ends of the graticule as 
aperture is increased.
When aperture is increased to 192, the effective range of the 
graticule is lessened by one division on each end of the graticule. 
Operation of the GROUP DELAY key will clear the active aperture 
mode and restore the active group-delay resolution mode.
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GROUP Hz
—dBm

DELAY usee
(APERTURE)

o
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During group delay measurement, the signal response trace on the display 
may produce spike noise as shown below.
To eliminate this noise, either of the following methods may be used:
(1) Select a sufficiently long sweep time.
(2) Perform electrical length correction to eliminate discontinuity of 

the phase response. Now the ripple of relative group delay is 
measured. Note that an absolute delay time cannot be measured.

Spike Noise

E D *
SWEEP TIME

REF -20.0 dBm ATT 00 dB MKR 57.00 MHz
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SECTION 8
ATTACHMENT TO GPIB AND PROGRAMMING SUPPORT

The TR‘4172 Spectrum Analyzer is attached to the GPIB (specified in IEEE 
Standard 488-1978) via the GPIB interface (standard supply). This 
section describes the specifications and operations of the GPIB 
interface.
* GPIB: General purpose Interface Bus

8-2. GPIB OVERVIEW

GPIB enables interfacing of a measuring instrument with its controller 
or other peripheral devices through simple cabling (bus line).
Compared with other interfacing methods, GPIB provides better 
expansibility, operability and compatibility with other products both 
electrically and mechanically, thus enabling construction of various 
grades of instrumentation systems through a single bus cabling.
In a GPIB system, each system device on the bus must have its own 
address. Each device can be designated for one or two functions out of 
controller, talker, and listener functions. During system operation, 
only one talker may send data on the bus, while one of more listeners 
can receive the data.
The controller designates talker and listener addresses to cause the 
talker to send data to the listener or cause itself (talker) to send 
measurement condition data, etc. to the listener.
System devices are linked together with asynchronous, bidirectional bus 
(8 data lines), through which bit parallel, byte serial data is 
transferred. Due to its asynchronous nature, the bus permits attachment 
of both high-speed and low-speed devices at a time.
Data transferred between devices includes measurement data, measurement 
conditions (programs), or commands all in ASCII character format.
In addition to the 8 data lines, GPIB includes three handshake lines to 
control asynchronous data flow between devices and five control lines to 
control information flow on the data bus.

8 - 1 .  INTRODUCTION
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The handshake lines transfer the following signals:
Data Valid (DAV): Indicates validity of transferred data.
Not Ready For Data (NRFD): indicates data receive not ready state.
Not Data Accepted (NDAC): Indicates the data receive completion state. 
The control lines transfer the following signals:
Attention (ATN): Used to discriminate address or command data on the 

data bus from other information.
Interface Clear (IFC): Clears the interface.
End or Identify (EOI): Indicates the end of data transfer.
Service Request (SRQ): Used by any device to request the controller for

service.
Remote Enable (REN): Used to place a remote programmable device in the

remote control mode.

Eight data lines- 
Three transfer contrpl lines 

Five bus control lines

Sixteen GPIB 
bus lines

Device A

rnt -cua*. 
Interface i ^ a c a Interface interface
Calk,listen

Talk
listen Talk Listen

Device B Device C Device D

Fig, '8-1 Concept of GPIB

8-3, SPECIFICATIONS 
€-3-1, GPIB Specifications

IFC,ATN,SRQ, 
■REN, EOI
DAV,NRFD,NDAC

y  DIO 1 to 8

Standard
Code
Logical levels 

Signal line termination

IEEE Standard 488-1978
ASCII (binary code with packed format)
0 (HIGH): +2,4 V or more
1 (LOW) : +0.4 V or less
16 bus lines terminated as shown below:
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Bus l i n e

S 3kft r < F - Dri
r----  + 5 v

Driver
JL.

6.2k £2
4 > Receiver

Fig. 8-2 Signal line termination

Driver

Receiver

Bus cable length

Address designation:

Connector

: Open collector output
LOW output; +0.4 V or less, 48 mA 
HIGH output: +2.4 V or more, -5.2 mA 

: LOW at +0.6 V or less 
HIGH at +2.0 V or more 

: Total bus cable length should be less than 
2 meters x (number of attached devices) and 
must not exceed 20 meters.
Up to 31 talker and listener addresses can 
be designated with the rear ADDRESS 
switch. After address setting, operation 
of the MASTER RESET key is required.

: 24 pin GPIB connector
57-20240-D35A (Amphenor or equivalent)
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Signal Name Pin No.

GND. L O G I C 24
GNO. (ATN) 23

GND. (SRQ) 22

GND. (IFC) 21
GND. (NDAC) 20

GND. (NRFD) 19

GND. (DAV) 18
R E N 17

DIO 8 16

DIO 7 15

DIO 6 14

DIO 5 13

2 4  pin GPIB c o n n e c to r

Pin No. Signal Name

12 SHIELD
11 A T N
10 S R Q
9 I F C
8 N D A C

7 N R F D
6 D A V
5 EOI
4 DIO 4

3 DIO 3
2 DIO 2
1 DIO 1

Fig. 8-3 GPIB connector pin assignments

8-3-2. Interface Functions

Table 8-1 Interface functions

Code Function
SHI Source handshake
AHl Accepter handshake

T6 Basic talker, serial poll
Unaddressed to talk if addressed to listen.

L4 Basic listener function
Unaddressed to listen if addressed to talk.

SRI Service request
RLl Remote function
PPO No parallel poll function available.
DC1 Device clear
DTO No device trigger function available.
CO No controller function available.

El Open collector bus driver. EOI and DAV are E2 
(three-state bus driver).
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8-4. GPIB HANDLING OPERATION 
8-4-1. Device Attachment

The GPIB system consists of multiple bus devices.
The following points should be noted:
(1) Before making interconnections between the TR4172, controller, 

and peripheral devices, check the status and operation of each 
device.

(2) .The length of interconnecting and bus cables should be the
necessary minimum. The total length of the bus cable should be
2 meters x (number of bus devices) and must not exceed 20 meters. 
The following standard bus cables are available from ADVANTEST : 

TR4172 spectrum analyzer complies with PCC radiation specification.
Use of the following connecting cables is suggested to construct a 
GPIB system with the TR4172 spectrum analyzer.

Table 8-2 Standard bus cable (Accessories available)

Length Model Name Stock No.
0.5 m 408JE-1P5 DCB-SS1076 X 01
1 m 408JE-101 DCB-SS1076 X 02
2 m 408JE-102 DCB-SS1076 X 03
4 m 408JE-104 DCB-SS1076 X 04

(3) Bus cable connectors are of "piggy-back* type with both male and 
female plugs combined for each connector; stacked use of up to 
three connectors is possible.
After cable connectors are plugged to their mating receptacles, 
secure them with connector retention screws.

(4) Before powering each device, carefully check their power supply 
conditions, grounding and necessary settings. All devices 
attached to the bus must be turned on. If any one of the 
devices is left turned off, correct system operation will not be 
guaranteed.
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8 - 4 - 2 .  S e t t in g  th e  G PIB a d d re s s

The TR4172 rear panel contains a DIP switch as shown in Figure 8-4. 
This switch is used to set the GPIB address of the TR4172.

ADDRESS 

5 4 3 2 I
1

o

Fig. 8-4 ADDRESS switch

The GPIB address can be set by setting the bit 1-5 positions of the 
ADDRESS switch to 0 or 1, Table 8-4 gives the correspondence between 
the switch settings and addresses.

---- -----------------------  NOTE --------------------------------------
Whenever the ADDRESS switch has been set, be sure to press the MASTER 
RESET key to clear the TR4172 GPIB interface temporarily.

8-5. Programming

The TR4172 allows a GPIB controller to set all its functions in remote 
mode. Sample programs developed with the HP Series 200 computer and 
TR4511 option controller are shown below.

Example : Set a center frequency of 50 MHz, a frequency span of 500 
kHz, and a reference level of -10 dBm.
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HP S e r ie s  200 c o m p u te r

OUTPUT 7 01 ; *CF 50MZ SP 500KZ RE 10MD*

Designate —  
the controller 
as talker.

Selects the--
GPIB interface.

GPIB address - 
of the TR4172

Set -10 dBm. 

Reference level 

Set 500 kHz. 

Frequency span 

Set 50 MHz 

Center frequency

TR4511 option controller

OUTPUT 1 : "CF 50MZ SP 500KZ RE 10MD'

Designate —  
the controller 
as talker.

GPIB address - 
of the TR4172

See the sample program for the HP Series 
200 computer above.

The codes, such as CF, MZ, and SP, used in the sample programs are GPIB 
commands associated with the TR4172 panel keys.
You can proceed with programming in the same way as you would press 
panel keys. Figure 8-5 shows a conceptual view of the flow of panel key 
operations. The first step in the flow is selecting a function, then 
entering data and a termination.
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Figure 8-5 Panel key operation flow

To execute shift and double-shift key functions, enter SH and SHLA 
followed by the codes associated with the panel keys, respectively. The 
UP, DN, digit (0-9), . and letter (uppercase ASCII coded) keys can be 
used as data keys. To enter letters, enter the program codes associated 
with the panel keys. As unit keys, MZ, KZ, HZ, DB, DP, DM, SC, MS, and 
US are available.
Data knobs can be set both clockwise and counterclockwise in the same 
way as other keys. CU, MU, and PU are assigned as clockwise data knobs; 
CD, MD, and FD are assigned as counterclockwise data knobs. The 
assignment of the three data knobs in each direction permits setting 
three levels of data to vary (COARSE, MEDIUM, and FINE). The clockwise 
data knobs, CU, MU, and FU, and the counterclockwise data knobs, CD, MD, 
and FD, represent COARSE, MEDIUM, and FINE, respectively.
This variable data level function does not work with all of the TR4172 
functions. The TR4172 functions for which data levels can be varied 
are: CENTER FREQ., FREQ. SPAN, START FREQ., STOP FREQ., REF LEVEL, PHASE 
OFFSET, GROUP DELAY OFFSET, GROUP DELAY OFFSET FINE, APERTURE, MARKER, 
MARKER, and DISPLAY LINE.
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----------------------------------- NOTE — -------------------------------
Use uppercase ASCII coded letters for programming any TR4172 functions. 
Lowercase letters and spaces are ignored. Further, any code other than 
the codes defined in Table 8-5 will be ignored when received.

8-6. Data I/O

The following five basic groups of commands and their enhancements allow 
data to be output from the TR4172 to the GPIB interface:
OA: Outputs active data.
MF: Outputs a marker frequency.
ML: Outputs a marker level.
TO: Outputs TR4172 trace memory data in decimal.
RD: Outputs data from any TR4172 memory location.
The following two basic groups of commands and their enhancements allow 
data to be input from the GPIB interface to the TR4172:
LD: Inputs data to any TR4172 memory location.
TI: Inputs data to TR4172 trace memory in decimal.
Use these commands selectively to suit specific applications. Detailed 
instructions on how to use these commands and their formats are 
described below.

-----------------------------------  NOTE ---------------------------------
While all internal memory locations in the TR4172 are accessible to the 
GPIB controller, inadvertent writing to spaces other than the memory 
spaces mentioned below is prohibited. Such writing could cause damage 
to the system software, because no protection is provided at all.

8-6-1. OA (Output Active Data) command

The OA command causes the TR4172 to output active numeric data when 
it is designated as talker. With this command, data on any function 
that can be set active can be output. The active state is indicated 
by the function name and data being distinctly displayed in the 
left-side part of the TR4172 screen. The active state can be set by 
transmitting a function set command to the TR4172 in the same way as
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you press panel keys* A sample program demonstrating how to use the 
OA command to read a center frequency is shown below*

HP Series 200 computer 
10: DIM A$ [24]
20: OUTPUT 701 ; *CFOA*
30: ENTER 701 ; A$
40: DISP A$
50: END 

TR4511 option controller 
10: DIM a| (24)
20: OUTPUT 1 : "CFOA"
30: ENTER 1 : A$
40: DISP A$
50: END

Line number

HP Series 200 TR4511 Explanation

10

20

30

40

50

10

20

30

40

50

Allocates 24 bytes Of character string variable a£.

Activates CENTER FREQ, in the TR4172. Directs the 
TR4172 to output active data.

Designates the TR4172 as talker to receive data from. 
The TR4172 outputs the CENTER FREQ, data since it has 
been set active.

Displays the input data (example: 3.5727E + 3 «- 
3.5727 kHz).

Program end
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Because the execution of the OA command yields data in numeric form, 
it may also be programmed in the following way:
HP Series 200 computer

10: OUTPUT 701 ; "CFOA"
20: ENTER 701 ; A 
30: DISP A 
40: END 

TR4511 option controller
10: OUTPUT 1 : “CFOA*
20: ENTER 1 : A 
30: DISP A 
40: END

Line number

ExplanationHP Series 200 TR4511

10 10 Activates CENTER FREQ, in .the TR4172. Directs the
TR4172 to output active data.

20 20 Designates the TR4172 as talker to receive data from.
The TR4172 outputs the CENTER FREQ, data since it has
been set active.

30 30 Displays the input data (example: 3572.7 *■ 3.572 kHz).

40 40 Program end

When a marker is set active, the frequency and level at the marker 
point are displayed in the left-side part of the TR4172 screen as in: 
MARKER 
50 MHZ 
-10 dBm
With the OA command, only the frequency data on the second line above 
can be output. Where two sets of data are active as in this example, 
only the data on the upper line can be output by the OA command.
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OA command o u tp u t  d a ta  fo r m a t

t-j DDDDDDDDDDD. DDDDDDDDE+DCRLF

Data sign 
(corresponding 
to the TR4172 
screen display)

■Data mantissa part 
(corresponding to 
the TR4172 screen 
display)

(EOI)

B lo c k  d e l i m i t e r

Data exponential part

The maximum byte length of the data is 24 bytes, excluding block 
delimiters. The array declaration must be 24 bytes at least if data 
is to be read as a character string variable by using a GPIB 
controller or similar device. The TR4172 outputs CR and LF as a 
block delimiter, plus a single-line signal EOI synchronized with the 
LF byte.
In OA mode, the output data is converted into frequency or time 
data. Specifically, the output data goes through the following 
conversion processes:

HZ -*-■ E + 0, kHz -*■ E + 3_, MHZ E + 6 
s -*■ E + 0, ms -*■ E - 3 

ys -> E - 6, ns E - 9, ps E - 12

The data sign and the data mantissa part correspond to the TR4172 
screen displays. If data other than frequency and time is output 
with the OA command, only the data sign, data mantissa part, and 
block delimiter of the data are output without its unit being 
converted, if data cannot be decoded as numeric data (example: LIN x
1), only a block delimiter is output without numeric data.
A sample program demonstrating how to read vertical axis scale data, 
which is neither frequency nor time data, from the TR4172 screen is 
shown below.
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HP Series 200 computer 
10: DIM A$ [24]
20: OUTPUT 701 ; "SH50A" 
30: ENTER 701 ; A$
40: DISP A$
50: END 

TR4511 option controller 
10: DIM A$ (24)
20: OUTPUT 1 : "SH50A" 
30: ENTER 1 : A$
40: DISP A$
50: END

Line number

HP Series 200 TR4511 Explanation

10

20

30

40

50

10

20

30

40

50

Allocates 24 bytes of character string variable A$.

Sets the TR4172 screen vertical axis scale at 0.1 dB/, 
activating the scale data. Directs the TR4172 to 
output active data.

Designates the TR4172 as talker to receive data from. 
The TR4172 outputs the scale data since it has been 
set active.

Displays the input data (example: 0.1 0.1 dB/). 

Program end

Because the data to be output by the TR4172 on line 30 is a screen 
vertical axis scale of 0.1 dB/, which is neither frequency nor time 
data, only the numeric value of 0.1 is apparently output with its 
unit 'dB/1 being ignored.
Since all data is output in numeric form in this case as well, line 
30 may be reprogrammed to read as follows:
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HP Series 200 computer
10: OUTPUT 701 ? "SH50A* 
20: ENTER 701 ; A 
30: DISP A 
40: END 

TR4511 option controller
10: OUTPUT 1 : "SH50A* 
20: ENTER 1 : A 
30: DISP A 
40: END

Line number

HP Series 200 TR4511 Explanation

10 10 Sets the TR4172 screen vertical axis scale at 0.1 dB/, 
activating the scale data. Directs the TR4172 to 
output active data.

20 20 Designates the TR4172 as talker to receive 
The TR4172 outputs the scale data since it 
set active*

data from, 
has been

30 30 Displays the input data (example: 0.1 «— 0.1 dB/).

40 40 Program end

----------------------- ;----  NOTE --------------------------------------
With the OA command, whether the output data is numeric or not is 
determined by evaluating character codes individually. Whenever any 
code other than +, -, 0-9, H, k, M, s, m, // , n, p, ,, /, and i_i is 
encountered, the OA command execution terminates with a block limiter 
output, by abandoning further code conversion into ASCII code. The 
signs u  , ,, and / are ignored and are not output.

8-6-2. OALD73C4 (A) (B) command

A functional enhancement to the OA command, the OALD73C4 (A) (B) 
command causes the TR4172 to output any data displayed on its screen 
without having to activate functions. A sample program demonstrating 
how to use the OALD73C4 (A) (B) command to read VBW data is shown 
below.
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HP Series 200 computer 
10: DIM A$ U0]
20: OUTPUT 701 ; "OALD73C40800A0DD" 
30: ENTER 701 ; A$
40: DISP A$
50: END 

TR4511 option controller 
10: DIM A$ (10)
20: OUTPUT 1 ; "OALD73C40800A0DD" 
30: ENTER 1 ; A$
40: DISP A$
50: END

Line number

HP Series 200 TR4511 Explanation

10

20

30

40

50

10

20

30

40

50

Allocates 10 bytes of character string variable A$.

Directs the TR4172 to output 0008 bytes of data in the 
OA output format, starting at display address DDA0, as 
a functional enhancement to the OA command. (See 
Figures 8-6 and 8-7.)

Designates the TR4172 as talker to receive data from. 
The TR4172 outputs the specified data (VBW).

Displays the input data (example: 100E + 3 100 kHz).

Program end

Because the execution of the OALD73C4 (A) (B) command yields data in 
numeric form having the unit specified by the exponential part of the 
data, as with the OA command, it may also be reprogrammed to read as 
follows:

HP Series 200 computer
10: OUTPUT 701 ; "OALD73C40800A0DD"
20: ENTER 701 ; A 
30: DISP A 
40: END
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TR4511 option controller
10: OUTPUT 1 : "OALD73C40800A0DD" 
20: ENTER 1 : A 
30: DISP A 
40: END

Line number

ExplanationHP Series 200 TR4511

10 10 Directs the TR4172 to output 0008 bytes of data,
starting at display address DDAO in the OA format, as
a functional enhancement to the OA command. (See
Figures 8-6 and 8-7.)

20 20 Designates the TR4172 as talker to receive data from.
The TR4172 outputs the specified data (VBW).

30 30 Displays the input data (example: 100000 100 kHz).

40 40 Program end

Usage of the OALD73C4 (A) (B) command and its output data format

While the data that can be output with the OA command is limited to 
active data displayed on the TR4172 screen, the OALD73C4 (A) (B) 
command allows any data displayed on the TR4172 screen to be output. 
First, check from Figures 8-6 and 8-7 the stating address and the 
byte length of the output data displayed on the TR4172 screen. In 
the example given above, you see that the starting address of the VBW 
is DDAO in hexadecimal. Code this address in (B), low order first, 
high order next, as AODP. Next, you see that the byte length is 8 
bytes in hexadecimal, including spaces. Code this byte length in 
(A), low order first, high order next, as 0800. Thus, any data 
displayed on the TR4172 screen can be output by checking its starting 
address and byte length from Figures 8.6 and 8.7 and coding them in 
(A) and (B), respectively. As mentioned in the Note in the preceding 
section, the starting address must be a numeric data address.
Although the output data format of the OALD73C4 (A)(B) command is
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totally idetical to that of the OA command, its maximum output byte 
length is limited to (A) + 2 bytes, excluding block delimiters.
The array declaration must be greater than or equal to the byte 
length (A) + 2 bytes if data is to be read as a character string 
variable by using a GPIB controller or similar device.
The center frequency, stop frequency, marker level counter frequency, 
and other data depend on settings and resolutions for their data 
starting address and byte length.

When reading such data with the OALD73C4 (A) (B) command, code the 
starting address and the byte length in the following ways:

Starting address Byte length 
Marker (counter) frequency DC55 26
Marker (counter) level DC97 14

The marker (counter) frequency and marker (counter) level data can be 
easily read by using the MF and ML commands, respectively, as 
described later. The center frequency, stop frequency, etc. can be 
easily read by setting the relevant functions active and using the OA 
command.

--------------------------------  NOTE ---------------------------------
Because the LD73C4 (A) (B) command is recognized as a command 
sequence having a block length of 14 bytes, only valid data should be 
included in it.

OUTPUT 701; "OA"
OUTPUT 701; "LD73C4 (A)_ (B)"

While fOA* and "LD73C4 (A) (B)* can be separated by a block delimiter 
as above, "LD73C4 (A) (B)* itself cannot be separated by a block 
delimiter as shown below.

OUTPUT 701; "LD73C4*
OUTPUT 701; "(A) (B)"
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While those of you having experience with the TR4171, TR4172, TR4170,
etc. may have used the command "OALD73C5 _____ * this command is not
supported by the TR4172. Be sure to change it to the "OALD73C4 ____"
command.
in transmitting the LD73C4 (A) (B) to the TR4172, use either CR and 
LF, plus a single-line signal EOI synchronized with the LF byte, or 
CR alone as a block delimiter.

8-6-3. MF (Marker Frequency Output) command

The MF command causes the TR4172 to output marker frequency data when 
it is designated as talker. A sample program demonstrating how to 
use the MF command to read a marker frequency is shown below.

HP Series 200 computer 
10: DIM [26]
20: OUTPUT 701 ; "MKMF"
30: ENTER 701 ; A$
40: DISP A$
50: END 

TR4511 option controller 
10: DIM A$ (26)
20: OUTPUT 1 : *MKMF"
30: ENTER 1 : A$
40: DISP Alj>
50: END

Line number

HP Series 200 TR4511 Explanation

10

20

30

40

50

10

20

30

40

50

Allocates 26 bytes of character string variable A$.

Turns on the TR4172 marker for output.

Designates the TR4172 as talker to receive data 
from.

Displays the input data
(example: MKR_^_,^437.2895916 MHz).

Program end
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Because the execution of the MF command yields character string data, 
a character string variable must be used if data is to be read by 
using a GPIB controller or similar device.

MF command output data formats

Marker mode

~,MKR-DD~X Y DDDDDDDD.DDD XXXijCRLF

part (Decimal point + Up to 11 digits)

----------  Sign (m^ m : +, -)

-------  Mode (*1)

--- Marker number (*2)

Marker mode

Counter mode

CNTRljDDuX Y^DDDDDDDD.DDDnXXXCRLF
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*1 Mode
d: Delta mode 
z: Zoom mode

Other marker mode 
*2 Marker number

Multimarker mode:^.l to 10 
Single-marker mode:

Because the output data in the data formats in the marker and counter 
modes shown above is fixed at 26 bytes, the array declaration of the 
character string variable must be 26 bytes at least. The position of 
the decimal point in the data part and its data length correspond to 
the TR4172 screen displays. If the data part is 10 digits or 
shorter, the data for (11 - number of significant digits) is shifted 
to the beginning (before MKR or CNTR) for output. In the MF mode, 
the TR4172 outputs CR and LF as a block delimiter, plus a single-line 
signal EOI synchronized with the LF byte.
If frequency data output is specified with the MF command in a mode 
other than marker or counter, only space codes and block delimiters 
are output. If frequency counting is in progress, MRK and CNTR 
headers, space codes, and block delimiters are output; data is simply 
output as space codes.
The following TR4172-specific characters that are not in the ASCII 
codes are converted into the following ASCII codes for output:

, A — d ,  o — * ,  / f — u

With the MF command, data cannot be output in modes other than delta, 
zoom, and multimarker. Detailed instructions on how to read 
frequencies in the counter mode and read data in various marker modes 
can be found in "Sample programming,"
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8 - 6 - 4 ,  MFLD73C4 (A ) (B ) command

A functional enhancement to the MF command, the "MFLD73C4 (A) (B)" 
command causes the TR4172 to output any characters displayed on 
its screen, A sample program demonstrating how to use the "MFLD73C4 
(A) (B)" command to read marker level data is shown below,

HP Series 200 computer 
10: DIM A$ [14]
20: OUTPUT 701 ; "MFLD73C40E0099DC"
30: ENTER 701 ; A$
40: DISP A$
50: END 

TR4511 option controller 
10: DIM A$ (14)
20: OUTPUT 1 : "MFLD73C40E0099DC"
30: ENTER 1 : A$
40: DISP A$
50: END

Line number

HP Series 200 TR4511 Explanation

10 10 Allocates 14 bytes of character string variable A$.

20 20 Directs the TR4172 to output 000E bytes of data, 
starting at display address DC99, as a functional 
enhancement to the MF command (marker level). (See 
Figures 8-6 and 8-7.)

30 30 Designates the TR4172 as talker to receive data from. 
The TR4172 outputs the specified'data (marker level).

40 40 Displays the input data (example: -19.7 dBm).

50 50 Program end

Because the execution of the "MFLD73C4 (A) (B)9 command character string 
data as with the MF command, a character string variable must be used if 
data is to be read by using a GPIB controller or similar device.
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U sage o f  th e  "MFLD73C4 (A ) ( B ) " command and  i t s  o u t p u t  d a ta  fo r m a t

While data that can be output with the MF command is limited to 
marker frequencies, the "MFLD73C4 (A) (B)" command allows any 
characters displayed on the TR4172 screen to be output.
First, check from Figures 8-6 and 8-7 the starting address and the 
byte length of the output data displayed on the TR4172 screen, in 
the example given above, the starting address of the marker level is 
DC99 in hexadecimal. Code this address in (B), low order first, high 
order next, as 99DC. Next, the byte length is OE bytes in 
hexadecimal, including spaces. Code this byte length in (A), low 
order first, high order next, as QEOQ. Thus, any data displayed on 
the TR4172 screen can be output by checking its starting address and 
byte length from Figures 8-6 and 8-7 and coding them in (A) and (B), 
respectively.
The following TR4172-specific characters that are not in the ASCII 
codes are converted into the following ASCII codes for output:

X}-* >_.,A-*d, , o -►*, Ai~* u

Because space codes are output as they are, the array declaration 
must be greater than or equal to the byte length specified by (A) if 
data is to be read by using a GPIB controller or similar device.
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--------------------------------- NOTE ---------------------------------
Because the "LD73C4 (A) (B)* command is recognized as a command 
sequence having a block length of 14 bytes, only valid data should be 
included in it.

OUTPUT 701; "MF"
OUTPUT 701; "LD73C4 (A) (B) "

While "MF" and ’LD73C4 (A) (B)* can be separated by a block delimiter 
as above, "LD73C4 (A) (B)" itself cannot be separated by a block 
delimiter as shown below.

OUTPUT 701; "LD73C4"
OUTPUT 701; "(A) (B)"

While those of you having experience with the TR4171, TR4172, TR4170,
etc. may have used the command "MFLD73C5____ *, this command is not
supported by the TR4172. Be sure to change it to the "MFLD73C4 ____"
command.
In transmitting the "LD73C4 (A) (B)" to the TR4172, use either CR and 
LF, plus a single-line signal EOI synchronized with the LF byte, or 
CR alone as a block delimiter.

8-6-5. ML (Marker Level Output) command

The ML command causes the TR4172 to output marker level data when it 
is designated as talker. A sample program demonstrating how to use 
the ML command to read a marker level is shown below.

HP Series 200 computer
10: OUTPUT 701 ; "ML"
20: ENTER 701 ; A 
30: DISP A 
40: END
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TR4511 option controller 
10: OUTPUT 1 : "ML" 
20: ENTER 1 : A 
30: DISP A 
40: END

Line number

HP Series 200 TR4511 Explanation

10

20

30

40

10

20

30

40

Directs the TR4172 to output marker level data. 

Designates the TR4172 as talker to receive data from. 

Displays the input data (example: -19.7 «- -19.7 dBm). 

Program end

Execution of the ML command yields numeric data without having to use 
a character string variable when data is read by using a GPIB 
controller or similar device.

ML command output data format

Data is output in the same format as it would be output by the OA 
command. The maximum output byte length is limited to 14 bytes, 
excluding block delimiters.

8-6-6. "MLLD73C4 (A) (B)" command

A functional enhancement to the ML command, the "MLLD73C4 (A) (B)" 
command causes the TR4172 to output any data displayed on its screen 
in an equivalent of the ML output format. A sample program 
demonstrating how to use the "MLLD73C4 (A) (B)* command to read sweep 
time data is shown below.

HP Series 200 computer
10: OUTPUT 701 ; "MLLD73C40700F3DD"
20: ENTER 701 ; A 
30: DISP A 
40: END
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TR4511 option controller
10: OUTPUT 1 : ■MLLD73C40700F3DD* 
20: ENTER 1 : A 
30: DISP A 
40: END

Line number

HP Series 200 TR4511 Explanation

10

20

30

40

10

20

30

40

Directs the TR4172 to output 0007 bytes of data, 
starting at display address DDF3, as a functional 
enhancement to the ML command (sweep time)* (See 
Figures 8-6 and 8-7.)

Designates the TR4172 as talker to receive data from. 
The TR4172 outputs the specified data (sweep time).

Displays the input data (example: 0.190 <- 190 ms).

Program end

input data may also be read as a character string variable as with 
the OA command as explained below.
HP Series 200 computer 

10: DIM A$ [9]
20: OUTPUT 701 ; "MLLD73C40700F3DD"
30: ENTER 701 ; A$
40: DISP A$
50: END 

TR4511 option controller 
10: DIM A$ (9)
20: OUTPUT 1 : "MLLD73C40700F3DD"
30: ENTER 1 : A$
40: DISP A$
50: END
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L in e  num ber

HP S e r ie s  200 TR4511 E x p la n a t io n

10

20

30

40

50

10

20

30

40

50

Allocates 9 bytes of character string variable A$.
9 bytes are allocated because the output length is the 
specified number of bytes + 2 as described in 8-6-2.

7. Directs the TR4172 to output 0007 bytes of data, 
starting at display address DDF3, as a functional 
enhancement to the ML command (sweep time). (See 
Figures 8-6 and 8-7.)

Designates the TR4172 as talker to receive data from. 
The TR4172 outputs the specified data (sweep time).

Displays the input data (example: 190E-3 —  190 ms).

Program end

Usage of the "MLLD73C4 (A) (B)* command and its output data format

While data that can be output with the ML command is limited to 
marker levels, the "MLLD73C4 (A) (B)" command allows any data 
displayed on the TR4172 screen to be output in an equivalent of the 
ML output format.

First, check from Figures 8-6 and 8-7 the starting address and the 
byte length of the output data displayed on the TR4172 screen. In 
the example given above, the starting address of the sweep time is 
DDF3 in hexadecimal. Code this address in (B), low order first, high 
order next, as F3DD. Next, the byte length is 7 bytes in 
hexadecimal, including spaces. Code this byte length in (A), low 
order first, high order next, as 0700. Thus, any data displayed on 
the TR4172 screen can be output by checking its starting address and 
byte length from Figures 8-6 and 8-7 and coding them in (A) and (B), 
respectively.

Although the output data format of the "MLLD73C4 (A) (B)* command is 
totally identical to that of the OA command, its maximum output byte 
length is limited to (A) + 2 bytes, excluding block delimiters.
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in practice, because the "MLLD73C4 (A) (B)* command is internally 
decoded and executed as a procedure totally identical to the 
"OALD73C4 (A) (B)* command described earlier, either command may be 
used at your discretion.

--------------------------- :----  n o t e ---------------------------------
Because the "LD73C4 (A) (B)" command is recognized as a command 
sequence having a block length of 14 bytes, only valid data should be 
included in it.

OUTPUT 701; "ML"
OUTPUT 701; LD73C4 UO (B)"

While "ML" and "LD73C4 (A) (B)* can be separated by a block delimiter 
as above, "LD73C4 (A) (B)* itself cannot be separated by a block 
delimiter as shown below.

OUTPUT 701; "LD73C4"
OUTPUT 701; "(A) (B)"

While those of you having experience with the TR4171, TR4172, TR4170,
etc. may have used the command "MLLD73C5____", this command is not
supported by the TR4172. Be sure to change it to the "MLLD73C4____"
command.
In transmitting the "LD73C4 (A) (B)* to the TR4172, use either CR and 
LF, plus a single-line signal EOI synchronized with the LF byte, or 
CR alone as a block delimiter.
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8 - 6 - 7 .  TO (T ra c e  D a ta  D e c im a l O u tp u t )  command

The TO command causes the TR4172 to output, in decimal, waveform 
trace memory (A) and (B) data displayed on its screen (data 0 to 
1,023 without having a unit in the vertical axis direction) when it 
is designated as talker. For the trace memory configuration, see 
Section 8-6-8, "RD command". A sample program demonstrating how to 
use the TO command is shown below.

HP Series 200 computer
10: OUTPUT 701 ; "RDC0180040"
20: OUTPUT 701 ; "TO"
30: ENTER 701 ; A 
40: ENTER 701 ; B 
50: DISP A 
60: DISP B 
70: END 

TR4511 option controller
"RDC0180040"
■TO"

10: OUTPUT 1
20: OUTPUT 1 :
30: ENTER 1 : A
40: ENTER 1 : B
50: DISP A
60: DISP B
70: END
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L in e  num ber

HP S e r ie s  200 TR4511 E x p la n a t io n

10

20

30

40

50

60

70

10

20

30

40

50

60

70

Directs the TR4172 to access waveform trace memory 
data in sequence, starting at address C018.

Directs the TR4172 to output data in decimal, starting 
at the address specified above.

Designates the TR4172 as talker to receive data from. 
The TR4172 converts data from addresses C018 and C019 
into decimal for output.

Designates the TR4172 as talker to receive data from. 
The TR4172 converts data from addresses C01A and C01B 
into decimal for output.

Displays the input data A.

Displays the input data B.

Program end

Execution of the TO command thus outputs trace data (0 to 1,023, 
without a vertical axis unit) point after point.

---------------------------------  NOTE ---------------------------------
Although waveform trace memory on the TR4172 screen is organized into 
12 bits per point, only the lower 10 bits are valid as data. If 
waveform data appears to overflow the screen due to an incorrect 
reference level setting, data in excess of 1,023 may be read when the 
TO command is executed. In this case, correct the reference level 
setting and retry.

Usage of the TO command and its output data format

Code the starting address of trace memory from which data is to be 
output in (A) in TO (A) 0040 in hexadecimal, high order first, low 
order next. See in Section 8-6-8. for an explanation of trace memory 
addresses.
Because 0040 is a constant, it must be precisely coded as 0040.
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Transmit this RD (A) 0040 command, separated by block delimiters into 
blocks of 10 bytes each, before transmitting the TO command.
When the TR4172 is designated as talker after the RD (A) 0040 command 
is transmitted to it, it outputs 12-bit binary data in decimal, 
starting at the address (A),
Output data is output in four digits, beginning with the most 
significant digit, as DDDDCRLF (EOI), If the data is short of four 
digits, the vacant digits are filled with 0s.
There is no need to specify the output byte length. If the TR4172 is 
designated as talker, the output data address is automatically 
incremented by 2 bytes at a time, thereby allowing the data from the 
next point in trace memory to be output.
The TO command may also be used to output data from a source other 
than trace memory in decimal. If any address is specified in (A), 
the data at that address is automatically converted into decimal for 
output. Though the output format is the same, the most significant 
digit is always 0 because 8-bit binary data is converted into 
decimal. Likewise, address incrementation is automatic if the TR4172 
is designated as talker, in which case the output data address is 
incremented by 1 byte at a time.

---------------------- -----------  NOTE ---------------------------------
When using the TO command to specify decimal output by the TR4172, 
separate "RD (A) 0040" and TO with a block delimiter as shown below. 
OUTPUT 701; "RD UO 0040"
OUTPUT 701; "TO*

Because the "RD (A) 0040" command is recognized as a command sequence 
having a block length of 10 bytes, only valid data should be included 
in it.
"RD (A) 0040" itself cannot be separated by a block delimiter as 
shown below.
OUTPUT 701; "RD (A)"
OUTPUT 701; *0040*

In transmitting the *RD (A) 0040" command to the TR4172, use either 
CR and LF, plus a single-line signal EOI synchronized with the LF 
byte, or CR alone as a block delimiter.
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8 - 6 - 8 .  RD (Read M em ory) command

The RD command causes the TR4172 to output, in hexadecimal, any 
memory data displayed within itself when it is designated as talker. 
A sample program demonstrating how to use the RD command to read 
waveform trace memory data is shown below.
HP Series 200 computer 

10: DIM A$ [8]
20: OUTPUT 701 ; "RDC01800004*
30: ENTER 701 ; A$
40: DISP A$
50: END 

TR4511 option controller 
10: DIM A$ (8)
20: OUTPUT 1 : ■RDC01800004■,,
30: ENTER 1 : Ajj>
40: DISP A$
50: END

Line number

HP Series 200 TR4511 Explanation

10

20

30

40

50

10

20

30

40

50

Allocates 8 bytes of character string variable A$.

Directs the TR4172 to output 4 bytes of trace memory A 
data (4 bytes within the TR4172 = two trace points) in 
hexadecimal, starting at address C018.

Designates the TR4172 as talker to receive data from.

Displays the input data.
Example: 3AF139F1

Data at address C019 
Data at address C018

Program end
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Waveform trace memory on the TR4172 screen is organized into 12 bits 
per point, only the lower 10 bits are valid as data. The lower 8 
bits of data are stored in the lower even-numbered addresses in 
memory, with the upper 4 bits of data in the upper odd-numbered 
addresses.
Trace memory A and trace memory B are independently assigned memory 
addresses for the 1,001 points on the horizontal axis as explained 
below.

(1) Tracing one screen in trace memory A and B each

Trace A Address: C018, C019, .... . C7E8, C7E9

Leftmost point Rightmost point 
1 in the screen 1,001 in the screen

1,001 points

Trace B Address: C818, C819, .... . CFE8, CFE9T - s----v------
Leftmost point Rightmost point 
1 in the screen 1,001 in the screen

1,001 points

(2) Tracing two screens in trace memory A and B each

Trace A C018 , CO 19, C01C, C01D, C7E9 501 points
Trace A* C01A, C01B, C01E, C01F, C7E7 500 points
Trace B C818 , C819, C81C, C81D, ...... C8E8, C8E9 501 points
Trace B' C81A, C81B, C81E, C81F, C8E7 500 points

To read trace memory B data, for example, replace C018 on line 10 in 
the sample program above with C818.
For two-screen display (A and A 1) in trace memory A, trace memory A 
data is input to numeric variable A on line 30 in the sample program 
and trace memory B data is input to numeric variable B on line 40. 
Subsequently, trace memory A and A 1 data is alternately input point 
by point likewise.

Usage of the RD command and its output data format
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Code the starting address of trace memory from which data is to be 
output in (A) in "RD (A) (B)" and the output byte length (byte length 
within the TR4172, not the actual output byte length) in (B), both in 
hexadecimal, high order first, low order next.
Because the "RD (A) (B)" command is recognized as a command sequence 
having a block length of 10 bytes, only valid data should be included 
in it.
"RD (A) (B)" itself cannot be separated by a block delimiter as shown 
below.

OUTPUT 701; "RD"
OUTPUT 701; "(A) (B)"

In transmitting the "RD (A) (B)" command to the TR4172, use either CR 
and LF, plus a single-line signal EOI synchronized with the LF byte, 
or CR alone as a block delimiter.
Output data is output as D.D-D-D^D.D-*... CRLF (EOI). In this1 2  3 4 5 6
format, D^ denotes the upper digit of the data (hexadecimal) stored 
at the starting address converted into ASCII code in its hexadecimal 
format. D^ denotes the lower digit of the same data converted into 
ASCII code. D^ denotes the upper digit of the data (hexadecimal) 
stored at the next address converted into ASCII code in its 
hexadecimal format, and so on.
Because the actual output byte length is two times the byte length 
specified by (B) due to hexadecimal to ASCII conversion excluding 
block delimiters, the array declaration must be greater than or equal 
to the byte length (B) multiplied by 2 if data is to be read as a 
character string variable by using a GPIB controller or similar 
device.
When trace memory data is output with the RD command, the data 
corresponding to the upper digit of each odd-numbered address in 
trace memory is always F, though it should be ignored because it is 
invalid data. During execution of trace arithmetic functions (such 
as A - B —> A, NORMALIZE), it‘ may happen that the data corresponding 
to the upper digit of an odd-numbered address in trace memory exceeds 
3. This is because sign bits are included in the positions upper 
than the lower 10 bits. These bits (bits 11 and 12) should be
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ignored. As previously mentioned in connection with the TO command, 
if waveform data exceeds 03FF (1,023 in decimal), it means an 
incorrect reference level setting. In this case, correct the 
reference level setting and retry.

8-6-9. Binary Data Output (Functional enhancement to the RD command)

As a functional enhancement to the RD command, trace memory data can 
be output in binary, in which case each point of trace data is output 
in 2 bytes, high order first, low order next. A sample program is 
shown below.
HP Series 200 computer 

10: DIM A (2001)
20: DIM Dat (1000)
30: OUTPUT 701 ; "RDC01803E9"
40: OUTPUT 701 ; "LDBEB501"
50: ENTER 701 USING "%, B" ; A(*)
60: J = 0
70: FOR I = 0 TO 2001 STEP 2
80: Dat (J) = A (I) * 256 + A (1+1)
90: J = J+l 

100: NEXT I 
110: END 

TR4511 option controller 
10: DIM A (2001)
20: DIM Dat (1000)
30: OUTPUT 1 ; "RDC01803E9*
40: OUTPUT 1 ; "LDBEB501"
50: ENTER 1 USING "%, B" ; A(*)
60: J = 0
70: FOR I = 0 TO 2001 STEP 2
80: Dat (J) = A (I) * 256 + A (1+1)
90: J = J+l 

100: NEXT I 
110: END
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-------------------------------  not e --------------------------------
Execution of the RD command clears the current active function of the 
TR4172.

Line number

HP Series 200 TR4511 Explanation

10 10 Allocates 2,002 bytes of numeric variable A.

20 20 Allocates 1,001 bytes of numeric variable Dat.

30 30 Directs the TR4172 to output 1,001 points of trace 
memory A data, starting at address C018.

40 40 Directs the TR4172 to output trace memory data in 
binary, starting at the address specified above.

50 50 Designates the TR4172 as talker to receive data from.

60 60 Resets the index J.

70 70 FOR loop in which the value of I is incremented from 0 
to 2,000 by 2 at a time.

80 80 Converts the output data (2 bytes per point) into one 
byte per point and store it in Dat.

90 90 increments the index J to 1.

100 100 Runs the FOR loop of the loop counter I.

110 110 Program end
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8 - 6 - 1 0 ,  LD (L o a d  M em ory) command

The LD command is used to write data to any memory location in the 
TR4172. If this command is used, TR4172 measurement data can be read 
with other data output commands and subjected to arithmetic 
manipulations by the GPIB controller, then rewritten into the TR4172 
screen for display. It also permits writing the upper and lower 
levels of measurement. A sample program demonstrating how to use the 
LD command is shown below.
HP Series 200 computer

10: OUTPUT 701 ; "BVSHAV"
20: OUTPUT 701 ; "LDC90023FAB31C"
30: END 

TR4511 option controller
10: OUTPUT 1 ; "BVSHAV"
20: OUTPUT 1 ; "LDC90023FAB31C"
30: END

Line number

HP Series 200 TR4511 Explanation

10 10 Sets TR4172 trace memory to B VIEW, A BLANK.

20 20 Writes 23, FA, B3, and 1C in hexadecimal to TR4172 
internal memory, starting at address C900.

30 30 Program end

Execution of this LD command writes 23 to address C900, FA to address 
C901, B3 to address C902, and lc  to address C903, all in hexadecimal.

Usage of the LD command
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Code the write starting address in (A) in "LD (A) (B)" in 
hexadecimal, high order first, low address next, and the data to 
write in (B) in hexadecimal in sequence.
Because the "LD (A) (B)" command is recognized as a command sequence 
having.a block length of 10 bytes, only valid data should be included 
in it.
The (A)(B) command cannot be separated by a block delimiter as shown 
below.

OUTPUT 701 ; "LD"
OUTPUT 701 ; (A) (B)

in transmitting the "LD (A) (B)" command to the TR4172, use either CR 
and LF, plus a single-line signal EOI synchronized with the LF byte, 
or CR alone as a block delimiter.

8-6-11. TI (Trace Data Input) command

The TI command is used to write data 0 to 1,023 to waveform trace 
memory in the TR4172. A sample program demonstrating how to use the 
TI command is shown below.
HP Series 200 computer

10: OUTPUT 701 ; "AVRDC180040"
20: OUTPUT 701 ; "TI"
30: FOR A=1 TO 1001 
40: OUTPUT 701 ; A 
50: NEXT A 
60: END 

TR4511 option controller
10: OUTPUT 1 : "AVRDC180040"
20: OUTPUT 1 : "TI"
30: FOR A=1 TO 1001 
40: OUTPUT 1 : A 
50: NEXT A 
60: END
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L in e  num ber

HP S e r ie s  200 TR4511 E x p la n a t io n

10

20

30

40

50

60

10

20

30

40

50

60

Sets TR4172 trace memory to A VIEW,
Directs the TR4172 to access waveform trace memory 
data in sequence, starting at address C018.

Directs the TR4172 to output data in decimal, starting 
at the address specified above.

Assigns a sequentially incremented value to variable 
A, starting at the initial value of 1.

Writes data A to TR4172 trace memory A.

Returns to line 30 unless the value of variable A 
exceeds 1,001*

Program end

Be sure to hold data to write to trace memory to 0 to 1,000 in 
decimal. Though data can be written up to 1,023, it would overflow 
the TR4172 screen if written. Note that, if writing of data above 
1,204 is attempted, it may be truncated when converted internally.

Usage of the TI command

OUTPUT 701; "RD (A) 0040"
OUTPUT 701; "TI"

Code the write starting address in (A) in "RD (A) 0040" in 
hexadecimal, high order first, low order next. Because 0040 is a 
constant, it must be precisely coded as *0040'. Transmit this "RD 
(A) 0040" command, separated by block delimiters into blocks of 10 
bytes each, before transmitting the TI command.
As the TR4172 is set in the -decimal data input mode after the "RD (A) 
0040" command and the TI command are transmitted to it, enter one 
point of decimal data next. Data can be written sequentially without 
having to specify the write byte length; provided, however, that the
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data must be entered point by point and separated by block delimiters 
(CR and LF, plus a single-line signal EOI synchronized with the LF 
byte, or CR alone). Each time data is written to TR4172 trace 
memory, the write address is automatically incremented by one point 
of trace memory (2 bytes).
Data cannot be entered without a decimal point. If input data 
contains a decimal point, the data below the decimal point is 
ignored. This mode is automatically canceled when the input data 
cannot be recognized as a decimal number.

--------------------------------- NOTE----------------------------------
Execution of the TI command clears the current active function of the 
TR4172.

8-7. Label Entry

When a label is entered, the first optional character that follows the 
label entry program code LA is recognized as a terminator. Enter the 
character string to be displayed as a label in the label area in the top 
of the screen, separated by terminator characters. A sample program 
using an HP85 and a TR4511 option controller is shown below.

[Example 3]: Write A B C D as a label. (Use "?■ as a terminator.)

HP85
10 OUTPUT 701 ; "LA ? ABCD?"
20 END 

TR4511 option controller
10 OUTPUT 1 : "LA ? ABCD?"
20 END

Line number Explanation

10

20

Displays the character string "ABCD" in the label area. 

Program end
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8 - 8 .  L e a rn  Mode

The TR4172 keeps save registers 1 to 8 open to the user. Additions can 
be made to the TR4172*s save registers in a virtual manner by using the 
GPIB controller memory.
First, set the TR4172 into the desired save state by using TR4172 panel 
keys or the GPIB controller. Next, save this status in the TR4172*s 
save register 0, and read the status information stored in save register 
0 into the GPIB controller memory.
In this way, additions can be made to the TR4172*s save registers by 
using its save register 0 as a buffer. Next, write the TR4172 status 
information saved in the GPIB controller memory to the TR4172*s save 
register 0 and execute recall 0, and the TR4172 status information saved 
in the GPIB controller memory can be recalled.
A sample program is shown below.

HP Series 200 computer 
10: DIM A$ [94]
20: OUTPUT 701 ; "SHIN0"
30: OUTPUT 701 ; "RD7400002E*
40: ENTER 701 ; A$

$
100: OUTPUT 701 ; "LD7400" ; A$
110: OUTPUT 701 ; "SHLI0"

TR4511 option controller 
10: DIM A$ (94)
20: OUTPUT 1 : "SHINO"
30: OUTPUT 1 : "RD7400002E"
40: ENTER 1 : A$

s
100: OUTPUT 1 : "LD7400" : A$
110: OUTPUT 1 : "SHLIO"
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L in e  num ber

HP S e r ie s  200 TR4511 E x p la n a t io n

10

20

30

40

I
100

110

10

20

30

40

100

110

Allocates 94 bytes of character string variable A$.

Saves the current TR4172 setting in save register 0.

Directs the TR4172 to output 2EH bytes of data from 
save register 0 in hexadecimal, starting at address 
7400.

Designates the TR4172 as talker to receive data from.

Writes the data stored in character string variable A$ 
(save register 0), starting at TR4172 address 7400.

Sets the TR4172 in recall 0.

As the starting address of save register 0, the address 7400 must be 
precisely coded as such. Because each TR4172 save register is made up 
of 2EH bytes, the array declaration in the character string variable 
must be greater than or equal to 2EH + 1 = 94 bytes if the register data 
is to be output in hexadecimal.

8-9. Block Delimiters

When the TR4172 is designated as talker to output ASCII data. The TR4172 
outputs a 2-byte code of CR and LF as a block delimiter, plus a 
single-line signal EOI synchronized with the LF byte. When the TR4172 
outputs binary data, it outputs a single-line signal EOI synchronized 
with the last byte of the data.
When program codes or data are input to the TR4172 from a GPIB 
controller or similar device, it operates with one of the following 
block delimiters:
(1) A 2-byte code of CR and LF, plus a single-line signal EOI 

synchronized with the LF byte.
(2) A 1-byte code of LF.
(3) A single-line signal EOI synchronized with the last byte of data.
(4) A 2-byte code of CR and LF.
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Note, however, that the aforementioned data I/O commands - OA, MF, ML, 
TO, RD, LD, and TI - operate only on specified delimiters. For how to 
specify these block delimiters, refer to the descriptions of the 
relevant commands.

8-10. Data Transfer Rates

Sample programs that measure the data transfer rates of decimal output, 
hexadecimal image output, and binary output are shown below, along with 
the measurement data. (Each of these sample programs measures the rate 
at which 1,001 points of data are transferred from trace memory A.)
These programs are intended only for reference purposes. Because the 
internal system software operates on interrupt handling principles, the 
data transfer rates indicated below may not be established under certain 
setup conditions.
HP Series 200 computer
1) Decimal output

10: DIM D(1000)
20: J=TIMEDATE
30: OUTPUT 701 ; "RDC01807D2"
40: OUTPUT 701 ; "TO".
50: FIR 1=0 TO 1000
60: ENTER 701 ; D(I)
70: NEXT I
80: PRINT TIMEDATE-J
90: END

2) Hexadecimal image output
10: DIM H$ [4003]
20: J=TIMEDATE
30: OUTPUT 701 ; "RDC01807D2"
40: ENTER 701 ; H$
50: PRINT TIMEDATE-J
60: END
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3) Binary output
10: DIM B(2001)
20: J=TIMEDATE
30: OUTPUT 701 ? "RDC01803E9"
40: OUTPUT 701 ? "LDBEB501"
50: ENTER 701 USING "%,B* ; B(*)
60: PRINT TIMEDATE-J
70: END

Unit: s

8-11• Service Requests

Using the GPIB service request facility enables the GPIB controller to 
detect the following conditions of the TR4172:
(1) The TR4172 has completed a screen trace up to the rightmost end of 

the screen.
(2) The TR4172 has completed a preset number of times of averaging.
The serial poll status byte indicates these conditions. Table 8-3 
analyzes the configuration of the status byte.

Table 8-3 Status byte format

BIT * 7 6 5 4 3 2 1 0

Decimal value 128 64 32 16 8 4 2 1

Function SERVICE
REQUEST
(SRQ)

AVERAGE
END

TRACE 
• END
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Bit 2: Set to 1 when the TR4172 has completed a screen trace up to the 
rightmost end of the screen. This bit is 0 while a trace is in 
progress.

Bit 3; Set to 1 when the TR4172 has completed a preset number of times 
of averaging. This bit is 0 until the preset number of times of 
averaging is reached. (With averaging on, bit 2 is set from 0 
to 1 at the same time that bit 3 is set to 1.)

The service request can be turned on and off by using the GPIB program 
codes SQ and SR.
SQ: Enables service request transmission.
SR: Disables service request transmission.
If a service request condition arises after the SQ mode has been set,
€he TR4172 halts its screen trace and issues a service request to the 
GPIB controller. The GPIB controller can direct the TR4172 to output 
data for arithmetic processing. To resume the screen trace to obtain 
measurement data after various processing has been completed and 
necessary changes have been made to the TR4172 status, transmit the DR 
(status byte reset & trace start) command. This command restarts the 
TR4172 screen trace. Since the TR4172 is still in the SQ mode, it will 
halt its screen trace again if another service request condition 
occurs.
To exit from the SQ mode and return to the SR mode (disables service 
request transmission) and thus restore the TR4172 trace status to 
normal, transmit the SR command, then the DR command.
If the SR mode is changed to the SQ mode after various changes have been 
made to the TR4172 panel status, invalid TR4172 screen trace data could 
result. To prevent this, execute a dummy serial poll to the TR4172 
immediately after the SQ mode is set, then transmit the DR command to 
retrace the display data.
To obtain screen trace measurement data after various changes have been 
made to the TR4172 panel status in the SQ mode, also transmit the DR 
command to retrace the display data. These procedures are flowcharted 
below.
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START

(A)

(B)

(C)

(D)

(E)

(F) 

Note: Because a hardware sweep and a software trace in the TR4172 
occur totally independently, it may happen that trace memory 
does not provide a correct trace of the setup status throughout 
a screen under certain setup conditions in (F). To prevent 
this, execute processes (D) and (E) in succession ((D) (E)-► 
(D) ( E)).
For averaging, turn on averaging (C), in which case (D) need not 
be executed, if (D) is executed, SRQ would not be output.

A sample program demonstrating how to use a service request to determine 
the peak level of an input signal around 1 MHz is shown below.



HP Series 200 computer
10: OUTPUT 701 ; "SQ"
20: ON INTR 7 GOTO 50
30: ENABLE INTR 7 ; 2
40: GOTO 30
50: S=SPOLL(701)
60: OUTPUT 701 ; "CF 1MZ SP 50KZ RE 10DM"
70: GOSUB 120
80: OUTPUT 701 ; "MK PS ML"
90: ENTER 701 ; A

100: DISP A
110: STOP
120: OUTPUT 701 ; "DR"
130: ON INTR 7 GOTO 160
140: ENABLE INTR 7 ; 2
150: GOTO 140
160: S=SPOLL(701)
170: IF S=68 THEN 190
180: GOTO 120
190: RETURN
200: END 

TR4511 option controller
10: OUTPUT 1 : "SQ"
20: ON SRQ GOTO 50
30: ENABLE INTR
40: GOTO 30
50: S=SPOLL(1)
60: OUTPUT 1 : "CF 1MZ SP 50KZ RE 10DM"
70: GOSUB 120
80: OUTPUT 1 : "MK PS ML*
90: ENTER 1 : A

100: DISP A
110: END
120: OUTPUT 1 : "DR"
130: ON SRQ GOTO 160
140: ENABLE INTR
150: GOTO 140
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160: S=SPOLL(1)
170: IF S=68 THEN 190
180: GOTO 120
190: RETURN

Line number

HP Series 200 TR4511 Explanation

10 10 Sets the TR4172 in the SRQ mode.

20 20 Directs the controller to jump to line 50 when a GPIB 
SRQ interrupt occurs.

30 30 Sets the controller in the mode enabling the GPIB SRQ 
interrupts.

40 40 Directs the controller to loop without doing anything 
until a GPIB SRQ interrupt occurs.

50 50 Directs the controller to execute a serial poll to the 
TR4172 when a GPIB SRQ interrupt occurs, (Lines 20 to 
60 contain procedures for a single run of dummy 
processing of the service request immediately 
following the setting of the TR4172 in the SQ mode.)

60 60 Sets the TR4172 at a center frequency of 1 MHz, a 
frequency span of 50 kHz, and a reference level of -10 
dBm.

70 70 Calls a subroutine from line 120.

80 80 Turns on the TR4172 marker to effect a peak search for 
peak level output.

90 90 Designates the TR4172 as talker to receive data from.

100 100 Displays the input data.

110 110 Program halt

120 120 Resets the TR4172 status byte to resume the trace.

130 130 Directs the controller to jump to line 160 when a GPIB 
SRQ interrupt occurs.

140 140 Sets the controller in the mode enabling the GPIB SRQ 
interrupts.

150 150 Directs the controller to loop without doing anything 
until a GPIB SRQ interrupt occurs.
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Line number

HP Series 200 TR4511 Explanation

160

170

180

190

200

160

170

180

190

200

Directs the controller to execute a serial poll to the 
TR4172 and receive the status byte when a GPIB SRQ 
interrupt occurs.

Directs the controller to jump to line 190 if the 
TR4172 status is trace end.

If the TR4172 status is not trace end, directs the 
TR4172 to retrace, with the controller looping until 
the next GPIB SRQ interrupt occurs.

Returns from the subroutine (to line 80).

Program end

Next, a sample program demonstrating how to use a service request in 
the TR4172 SINGLE TRIGGER mode is shown below. In the SINGLE TRIGGER 
mode, the DR command must be preceded with the SHSW (sweep reset) 
command.
HP Series 200 computer

10: OUTPUT 701 ; mIP SW
••oCM OUTPUT 701 ; »SQ"

30: ON INTR 7 GOTO 60
40: ENABLE INTR 1 ? 2
50: GOTO 40
60: S=SPOLL(701)
70: OUTPUT 701 ; = "SI 1
80: GOSUB 120
90: OUTPUT 701 ; mML"

100: ENTER 701 ; A
110: DISP A
120: STOP
130: OUTPUT 701 ; ■SHSW"
135: OUTPUT 701 ; *DR*
140: ON INTR 7 GOTOi 160
150: ENABLE INTR 7 ; 2
160: GOTO 140
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170: S=SPOLL(701)
180: IF S=68 THEN 190 
190: GOTO 135 
200: RETURN 
210: END 

TR4511 option controller
10: OUTPUT 1 : "IP SW
20: OUTPUT 1 : "SQ"
30: ON SRQ GOTO 60
40: ENABLE INTR
50: GOTO 40
60: S-SPOLL(1)
70: OUTPUT 1 : "SI MK
80: GOSUB 120
90: OUTPUT 1 : "ML"

100: ENTER 1 : A
110: DISP A
120: END
130: OUTPUT 1 : "SHSW"
135: OUTPUT 1 : "DR"
140: ON SRQ GOTO 160
150: ENABLE INTR
160: GOTO 140
170: S=SPOLL(l)
180: IF S=68 THEN 190
190: GOTO 135
200: RETURN

Line number

HP Series 200 TR4511 Explanation

10 10 Sets a 2-second sweep time after setting the TR4172 in 
the instrumental preset state.

20 20 Sets the TR41-72 in the SQ mode.

30 30 Directs the controller to jump to line 60 when a GPIB 
SRQ interrupt occurs.
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Line number

HP Series 200 TR4511 Explanation

40 40 Sets the controller in the mode enabling the GPIB SRQ 
interrupts.

50 50 Directs the controller to loop without doing anything 
until a GPIB SRQ interrupt occurs.

60 60 Directs the controller to execute a serial poll to the 
TR4172 when a GPIB SRQ interrupt occurs. (Lines 30 to 
60 contain procedures for a single run of dummy 
processing of the service request immediately 
following the setting of the TR4172 in the SRQ mode.)

70 70 Sets the TR4172 in the SINGLE TRIGGER mode and turns 
on the marker.

80 80 Calls a subroutine from line 120.

90 90 Directs the TR4172 to output marker level data when it 
is designated as talker.

100 100 Designates the TR4172 as talker to receive data from. 
(The TR4172 outputs the marker level.)

110 110 Displays the input data.

120 120 Program halt

130 130 Transmits the SHSW command to the TR4172 and resets 
the status byte.

135 135 Resumes the trace.

140 140 Directs the controller to jump to line 160 when a GPIB 
SRQ interrupt occurs.

150 150 ets the controller in the mode enabling the GPIB SRQ 
interrupts.

160 16 0 Directs the controller to loop without doing anything 
until a GPIB SRQ interrupt occurs.

170 170 Directs the controller to execute a serial poll to the 
TR4172 and receive the status byte when a GPIB SRQ 
interrupt occurs.

180 180 Directs the controller to jump to line 190 if the 
TR4172 status is trace end.
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Line number

HP Series 200 TR4511 Explanation

190 190 If the TR4172 status is not 
TR4172 to retrace, with the 
the next GPIB SRQ interrupt

trace end, directs 
controller looping 
occurs.

the
until

200 200 Returns from the subroutine (to line 90).

210 Program end

----------------------------------  NOTE ---------------------------------
To exit from the SQ mode and return to the SR mode (disables service 
request transmission) and thus restore the TR4172 trace status to 
normal, transmit the SR command, then the DR command.
If the DR command is not transmitted, the SR mode is set but the .trace 
will remain halted without returning to normal status.
Trace memory may not provide a correct trace of the TR4172 setup status 
immediately after its function settings (such as CENTER FREQ, and REF. 
LEVEL) have been altered, immediately after the SQ mode has been set, 
and when a service request has been received. In this case, transmit 
the DR command to direct TR4172 to execute a retrace, or alternatively, 
transmit the SQ command to override the initial service request, then 
complete various status changes as necessary before transmitting the DR 
command for a retrace.

8-12. Direct Plotting Using the GPIB Controller

Because the built-in direct plot software in the TR4172 lets the TR4172 
function as a GPIB controller by itself, certain care should be 
exercised when another GPIB controller is used to execute direct 
plotting. A sample program demonstrating the use of another GPIB 
controller is shown below.

8 - 5 1



HP Series 200 computer
10: OUTPUT 701 ; "SQ"
20: OUTPUT 701 ? "CF50MZSP1MZ"
30: GOSUB 130
40: OUTPUT 701 ? "DR"
50: GOSUB 180
60: OUTPUT 701 ; "LD783D00"
70: OUTPUT 701 ; "SHLA221"
80: SEND 7 ; UNL TALK 1 LISTEN 5 DATA
90: GOSUB 210

100: DISP "PLOT END"
110: OUTPUT 701 ? "SRDR"
120: STOP
130: ON INTR 7 GOTO 160
140: ENABLE INTR 7 ; 2
150: GOTO 140
160: S=SPOLL(701)
170: RETURN
175: OUTPUT 701 ; "DR"
180: GOSUB 130
190: IF S<>68 THEN 175
200: RETURN
205: OUTPUT 701 ; "DR*
210: GOSUB 130
220: IF BIT(S,4) THEN 240
230: GOTO 205
240: RETURN
250: END 

TR4511 option controller
10: OUTPUT 1 : "SQ*
20: OUTPUT 1 : "CF50MZSP1MZ"
30: GOSUB 130
40: OUTPUT 1 : "DR"
50: GOSUB 180
60: OUTPUT 1 : "LD783D00"
70: OUTPUT 1 : "SHLA221"
80: SEND UNL TALK 1 LISTEN 5 DATA
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90: GOSUB 210
100: DISP "PLOT END"
110: OUTPUT 1 : "SRDR"
120: END
130: ON SRQ GOTO 160
140: ENABLE INTR
150: GOTO 140
160: S=SPOLL(l)
170: RETURN
175: OUTPUT 1 : "DR"
180: GOSUB 130
190: IF S<>68 THEN 180
200: RETURN
205: OUTPUT 1 : "DR"
210: GOSUB 130
220: IF BIT(S,4) THEN 240
230: GOTO 205
240: RETURN

If using the standard TR9831 or TR9834R, substitute "PL" for "SHLA2" on 
line 70. Proceed to enter values as required by the subsequent key 
operations.

Line number

HP Series 200 TR4511 Explanation

10

20

30

40

50

60

10

20

30

40

50

60

Sets the TR4172 in the SQ mode.

Sets the TR4172 at a center frequency of 50 MHz and a 
frequency span of 1 MHz.

Calls a subroutine from line 130 (for dummy processing 
of the service request immediately following the 
setting of the TR4172 in the SQ mode.)

Resets the TR4172 status byte to resume the trace.

Calls a subroutine from line 180 (to wait for the end 
of the TR4172 trace).

Resets the TR4172 GPIB serial poll register.
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Line number

HP Series 200 TR4511 Explanation

70 70 SHLA2: Loads the option 07 PLOT program. 
2: Selects 7470.
1: Selects ALL.

80 80 Cancels all listeners and designates the TR4172 as 
talker. Designates the plotter as listener. Sets ATN 
to HI.

90 90 Calls a subroutine from line 210.

100 100 Issues the message "PLOT END.*

110 110 Sets the TR4172 in the SRQ mode, and resets its status 
byte to resume the trace.

120 120 Program halt

130 130 Directs the controller to jump to line 160 when a GPIB 
SRQ interrupt occurs.

140 140 Sets the controller in the mode enabling the GPIB SRQ 
interrupts.

150 150 Directs the controller to loop without doing anything 
until a GPIB SRQ interrupt occurs.

160 160 Directs the controller to execute a serial poll to the 
TR4172 when a GPIB SRQ interrupt occurs.

170 170 Returns from the subroutine.

175 175 Retrace.

180 180 Calls the subroutine from line 130.

190 190 If the TR4172 status is not trace end, directs the 
TR4172 to retrace, with the controller looping until 
the next GPIB SRQ interrupt occurs.

200 200 Returns from the subroutine.

205 205 Retrace.

210 210 Calls the subroutine from line 130.
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Line number

HP Series 200 TR4511 Explanation

220 220 Directs the controller to jump to line 240 if the 
TR4172 status is plot end.

230 230 If the TR4172 status is not plot end, directs the 
TR4172 to retrace, with the controller looping until 
the next GPIB SRQ interrupt occurs.

240 240 Returns from the subroutine.

250 250 Program end

Line 60 is mandatory. If line 60 is not executed, the TR4172 plot end 
status would not be set. Consequently, control could not return from 
the subroutine call on line 90.

8-13. Programming Notes

GPIB programming for the TR4172 is essentially accomplished by coding 
procedures in the same way as you press panel keys, though certain 
points require special attention.

8-13-1. Counter programming

Just like panel operations, transmitting the counter program codes CN 
and FC, or SHFC and SHCN once turns on the counter; transmitting 
these codes once again turns the counter off.
Because the counter is turned off whenever the counter program codes 
CN and FC, or SHFC and SHCN are transmitted while the marker is off, 
it is recommended that you turn on the marker after once turning it 
off, then turn on the counter to ensure operational accuracy.
The TR4172 service request facility does not have counter end 
status. When the counter is used, set a wait time according to the 
available counter resolution. The wait time can be generally 
calculated by:

(Wait time) (Counter gate time) + (Sweep time) x 2
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(1) Phase scale setting
Transmit the codes listed below to directly set numeric data for 
the phase scale. Only "HZ* can be used as a termination.

8-13-2. Phase mode programming

Phase Scale GPIB code
80’/aiv OHZ, 1HZ
40’/div 2HZ, 3HZ
20 Vdiv 4HZ, 5HZ
8*/div 6HZ
4’/div 7HZ
2*/div 8HZ

0.8*/div 9HZ
0.4’/div 10HZ
0.2*/div 11H2

(2) Phase offset setting
Notice that the only termination that can be used in setting 
numeric data is "HZ."

8-13-3. Group delay mode programming

(1) Group delay scale setting
Numeric data for the group delay scale cannot be set directly. 
Rather, use either the data knob or step key GPIB code. The 
current scale data can be read by using the OA command in 
conjunction.

(2) Group delay offset (fine) setting
Notice that the only termination that can be used in setting 
numeric data is "HZ".
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8-14. GPIB Usage Notes

8-14-1. MASTER RESET key

Similar in function to the POWER switch, the MASTER RESET key is 
operable regardless of the GPIB interface status. Pressing the 
MASTER RESET key clears the TR4172 GPIB interface temporarily.

8-14-2. DEVICE CLEAR (DCL and SDC) and IP commands

Both the DEVICE CLEAR (DCL and SDC) and IP commands initialize the 
settings of the TR4172. The device is reset to an equivalent to the 
status that would be established on a power-on reset and by pressing 
the MASTER RESET key.

8-14-3. GROUP EXECUTE TRIGGER

Because the TR4172 GPIB interface facility does not support the group 
execute trigger, this message is ignored if it is received.
"T" is displayed in the active area on the screen at this time.

8-14-4. INTERFACE CLEAR and ATN

If the TR4172 GPIB interface receives INTERFACE CLEAR or ATN=TRUE 
while it is handshaking with data as a talker or listener, it handles 
INTERFACE CLEAR or ATN=TRUE on a priority basis. Consequently, the 
data then in the middle of handshaking may be ignored.

8-14-5. TALKER

If a high (= false) on both NRFD and NDAC is detected while the 
TR4172 is handshaking on the GPIB interface as a talker, the 
handshaking procedure is forced to a termination.

8-14-6. SERVICE REQUEST

The SRQ on and off modes are not cleared by the DEVICE CLEAR and IP 
commands.
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Table 8-4 Address code table

ASCII coded character ADDRESS switch 5-bit decimal code

LISTEN TALK A5 A4 A3 A2 A1

SP @ 0 0 0 0 0 0
V• A 0 0 0 0 1 1
m B 0 0 0 1 0 2
# C 0 0 0 1 1 3
* D 0 0 1 0 0 4
% E 0 0 1 0 1 5
& F 0 0 1 1 0 6
t G 0 0 1 1 1 7
( H 0 1 0 0 0 8
) I 0 1 0 0 1 9
* J 0 1 0 1 0 10
+ K 0 1 0 1 1 11
t L 0 1 1 0 0 12
- M 0 1 1 0 1 13
• N 0 1 1 1 0 14
/ 0 0 1 1 1 1 15
0 P 1 0 0 0 0 16
l Q 1 0 0 0 1 17
2 R 1 0 0 1 0 18
3 S 1 0 0 1 1 19
4 T 1 0 1 0 0 20
5 U 1 0 1 0 1 21
6 ■ V 1 0 1 1 0 22
7 w 1 0 1 1 1 23
8 X 1 1 0 0 0 24
9 y 1 1 0 0 1 25
: z 1 1 0 1 0 26
? E 1 1 0 1 1 27
< \ 1 1 1 0 0 28
* ] 1 1 1 0 1 29
> 1 1 1 1 0 30
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Table 8-5 Programming Codes

Item Code Description Initially
selected

DATA 0 to 9 0 to 9
• ♦

MZ MHZ
KZ kHz
HZ HZ
DP +dBm
DM -dBm
DB dB
SC sec
MS msec
US ysec
UP o-
DN 0
CU COARSE UP (Data knob, clockwise)
MU MIDIUM UP (Data knob, clockwise)
FU FINE UP (Data knob, clockwise)
CD COARSE DOWN (Data knob, counterclockwise)
MD MIDIUM DOWN (Data knob, counterclockwise)
FD FINE DOWN (Data knob, counterclockwise)
BS BACK SPACE

Measurement NO NORMAL 0
mode TG TG ON

PG PHASE
GD GROUP DELAY
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Table 8-5 Programming codes (cont'd)

Item Code Description Initially
selected

FUNCTION CF CENTER FREQ.
SP FREQ. SPAN
RE REF. LEVEL
SW SWEEP TIME
AS SWEEP TIME AUTO 0
RB RES. B. W.
BA RES. B. W. AUTO o
VB VIDEO B. W.
VA VIDEO B. W. AUTO o
CS FREQ. STEP SIZE
CA FREQ. STEP SIZE AUTO 0

SCALE PY PHASE SCALE
GY GROUP DELAY SCALE

I/O AT INPUT ATT
TA INPUT ATT AUTO 0
TL TG LEVEL
PR INPUT-2
DC INPUT-1 DC
AC INPUT-1 AC o

TRIGGER IN FREE RUN 0
LI LINE
EX EXT
VT VIDEO
SI SINGLE
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Table 8-5 Programming Codes (cont'd)

Item Code Description Initially
selected

TRACE AW A WRITE o
AV A VIEW
AZ A* VIEW
BW B WRITE
BV B VIEW
BZ B 1 VIEW
BB B -*■ B'
CH

A J  B

AB A-B -+■ A ON
BD B-DL -*■ B

SAVE & SA SAVE
RECALL RC RECALL
MARKER MK MARKER

MO MARKER OFF o
MT A

PS PEAK SEARCH
MC MKR +  CF
MR MKR REF
MP MKR/^-J* STEP SIZE
SG SIGNAL TRACK
ZO, OO ZOOM
CN, FC COUNTER

Others DL DISPLAY LINE
LA LABEL
PL PLOT
HO DATA HOLD
LC LOCAL
SH SHIFT
IP INSTRUMENTAL PRESET(0 to 2 GHz) 0
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Table 8-5 Programming Codes (cont'd)

Item Code Description Initially
selected

DATA SQ Service Request Enable
IN/OUT SR Service Request Disable

DR Status byte Reset & Trace start
MF MARKER FREQ OUTPUT
ML MARKER LEVEL OUTPUT
OA OUTPUT ACTIVE DATA
LD LOAD MEMORY
RD READ MEMORY
TO TRACE DATA DECIMAL OUTPUT
TI TRACE DATA DECIMAL INPUT

The functions marked by a circle (o) are automatically set when the 
power is turned on, when the MASTER RESET key is pressed, when the IP 
command is received, or when the Device clear message is received.
To execute shift and double-shift key functions, enter SH and SHLA 
followed by the codes associated with the panel keys, respectively.

8 - 6 2



1 5 10 15 20 25 30 35 40 45 50 55
_i__i—i_i__i—i—i—i—i—i—i—i—i—i—i—i—i—j—i_i—i_i__i_i_j__i__i_i—i_j_i_i_i_i_i_i__i_i_i__i_i_i » » i t i i_ i _ j i_i__i_i__

1 $
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3 1 0 d B / UNCAL — 85 d B m $
4 $
5 AVR 128 $
6 CENTER $
7 1 GHz $
8 STEP $
9 10 MH z $

10 R B W $
11 1 MHz $
1 2 POS PK $
13 V B W $
14 1 00 kHz $
15 OF F S E T $
16 “ 10.0dB $
1 7 DL $
18 -10.0 d B m $
19 S W P
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50 ms
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Table 8-6 TR4172 alphanumeric character set vs, hex codes

Normal . Large End

p 00 40 80
A 01 41 81
B 02 42 82
C 03 43 83
D 04 44 84
E . 05 45 85
F 06 46 86
G 07 47 87
H 08 48 88
I 09 49 89
J OA 4A 8A
K OB 4B 8B
L OC 4C 8C
M 0D 4D 8D
N 0E 4E 8E
0 OF 4F 8F
P 10 50 90
Q 11 51 91
R 12 52 92
S 13 53 93
T 14 54 94
U 15 55 95
V 16 56 96
W 17 57 97
X 18 58 98
Y 19 59 99
Z 1A 5A 9A

IB 5B 9B
n 1C 5C 9C
k ID 5D 9D
A IE 5E 9E
m IF 5F 9F

Normal Large End

blank 20 60 A0
n 21 61 Al
i 22 62 A2
# 23 63 A3
j 24 64 A4
% 25 65 A5
z 26 66 A6
O 27 67 A7
d 28 68 A8
U 29 69 A9
* 2A 6A AA
+ 2B 6B AB
/ 2C 6C AC
- 2D 6D AD
• 2E 6E AE
/ 2F 6F AF
0 30 70 B0
1 31 71 B1
2 32 72 B2
3 33 73 B3
4 34 74 B4
5 35 75 B5
6 36 76 B6
7 37 77 B7
8 38 78 B8
9 39 79 B9
: 3A 7A BA
s 3B 7B BB
< 3C 7C BC

3D 7D ' BD
> 3E 7E BE

3F 7F BF
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8-15. CONNECTION TO PLOTTER (TR9834R)

This section describes attachment of TR9834R Plotter to the TR4172 
Analyzer.
First, connect the GPIB connector on the rear of the TR4172 to that on 
the TR9834R with the supplied GPIB cable. Then set the TR9834R to the 
LISTEN ONLY mode and power it up.
After setting up all measurement conditions on the TR4172, press

□  □  □  Q. If the frequency axis is in the logarithmic
SHIFT LABEL ^

scaling (see Section 4-14-8), however, press only I JQ key. The

diplay will show the following message:
•I* TR9831

'2' TR9834R 
'O' QUIT

Press the Data key 2. The message displayed on the screen will change 
as shown below. If a TR9831 is connected to the TR4172, press the key 
1. Pressing the key 0 returns the TR4172 to the status it was in

before the I I  I I  P | Q  switch was depressed.
PL0T swft Ln ^ r  L- r J

11• LARGE 
' 21 SMALL 
*0* QUIT

Press the Data key 1 (LARGE) to plot display data (waveforms, 
graticules, characters, markers, and labels) in A3 size, the key 2 
(SMALL) to plot it in A4 size (size of this instruction manual). 
Pressing the key 0 will return the TR4172 to the status it was in

□  j--------- | I---------1
I I I |Q switch was depressed. Where only

SHIFT LABEL 4character text, such as HELP messages, is displayed, plotting starts 
immediately. On a normal screen display, the following message appears 
after the LARGE/SMALL select switch is pressed.
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PLOT 
11' ALL 
121 TRACE 

. 'O' QUIT
Press the Data key 1 (ALL) to plot all display data, and the key 2 
(TRACE) to plot waveforms only. The key 2 can be used to overlay a new 
waveform over previously plotted data.
Pressing the key 0 (QUIT) will return the TR4172 to the status it was

After the ALL/TRASE select switch is pressed, the characters that had 
been displayed in the active area prior to the display of the above 
message are displayed again and plotting begins.
Pressing the key 0 during plotting cancels the plotting operation 
causing the initial PLOT message to be displayed.
After plotting, a single-page feed occurs unless only a waveform has 
been plotted. When a waveform is to be overlaid over previously 
plotted data, only the waveform should be plotted first.
The TR9834R Plotter can be operated in either one pen or two pen mode. 
Text information, graticule, and contents of memories A and A' are 
plotted by pen 1, while the contents of memories B and B' are plotted 
by pen 2. The contents of blanked memory will not be plotted, however. 
In the BOTH display mode, images A and B may be plotted in different 
colors if different color pens are used for pens 1 and 2.
When the TR9834R Plotter is attached to the TR4172 Analyzer, the TR4172 
functions as a controller for the TR9834R. Therefore, no other devices 
or controller should, in principle, be attached to the TR4172.
When in the single display mode, signal response trace and graticule 
may be plotted in different colors if trace information is stored in 
memo ry B.
When using two pens, calibrate their relative positions by referring to 
the TR9834R Instruction Manual.
The recording paper for the TR9834R is available in roll and leaf 
papers. When leaf paper is to be used, the pen(s) may not 
automatically return to its (their) home position upon completion of 
plotting, with the REMOTE and PROMPT lamps flashing. If this occurs, 
press the position switches on the TR9834R to return the pen to its 
home position.

in before the switch was depressedSHIFT LABEL J
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8“16. CONNECTION TO PLOTTER (TR9831)

Connection and operating procedures are the same as those of TR9834R. 
However, power the instrument on while the TR9831 FEED switch is being 
pressed.
The TR9831 allows the selective use of four pens, pens 1, 2, 3 and 4. 
Among the TR4172 display data, characters and graticules are plotted 
with pen 1 and the contents of traces A, B, A* and B' are plotted with 
pens 1, 2, 3 and 4 respectively. Blank traces are not plotted. (See 
Table 8-5.)
The following message is displayed when plotting with the TR9831 is 
disabled:

(ERROR) PLOTTER DOWN OR CONNECTOR DRAWN OUT 
'1' COUTINUE 
'01 QUIT

Table 8-5 Display data and pen correspondence

TR4172 display data TR9831 TR9834R
Trace A Pen 1 Pen 1
Trace B Pen 2 Pen 2
Trace A' Pen 3 Pen 1
Trace B* Pen 4 Pen 2
Graticules Pen 1 Pen 1
Characters Pen 1 Pen 1
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The TR4172, when combined with the VSWR bridge, provides a Smith chart 
display on the TR4172's CRT display to allow for impedance measurement. 
It also permits direct readout of VSWR, reflection coeficient, and 
normalized impedance values useful for reflection wave analysis. In 
addition, the TR4172 makes various arithmetic and logical operating 
features using the internal CPU available for impedance measurement, 
offering the high-stability, high-sensitivity measurement for which the 
TR4172 is designed.
This section describes the theory of impedance measurement, the 
calibration procedure required for impedance measurement, and explains 
the impedance measurement procedure in some detail. _____
The impedance measurement mode is selected by pressing a a

SHtFT LABEL

| O ] . Once this mode is selected, functions of the control keys on

the front panel are different from the usual ones. The key functions 
available in this mode are listed in Figure 9-34.

9-2. THEORY OF OPERATION

When a VSWR bridge is connected across the TRACKING GENERATOR OUTPUT and 
INPUT-1 of the TR4172 Analyzer and a Device Under Test (DUT) is 
connected to the Analyzer via this VSWR bridge, a signal proportional to 
the reflection from the DUT is input to INPUT-1. If the DUT terminals 
on the bridge are shorted or open (full reflection), the input to the 
INPUT-1 is maximized; if a characteristic impedance of the bridge is 
connected to the DUT terminals, then the input to INPUT-1 is minimized.

SECTION 9
IMPEDANCE MEASUREMENT

9-1. GENERAL

9 - 1



TR4172

T.G. OUTPUT SI B  WPUT-1

V S W R  B R I D G E  
MODEL 60NF50

=®:
RFWUT

<|> REFLECTED RF OUTPUT
DUT

Fig. 9-1 Impedance measurement'setup

The return loss of the DUT (difference between the reflection from the 
DUT and full reflection) can be determined by reading the input level on 
a logarithmic scale. If the input amplitude is displayed on a linear 
scale and the reference level is set to the full reflection level, the 
reflection coefficient can be directly read out at a resolution of 
0.1 div. Furthermore, the reflection coefficient can be handled as a 
vector by phase measurement.
Figure 9-2 shows how the TR4172 reads phase information upon the first 
sweep, then reads amplitude information of linear scale upon the second 
sweep.

Fig. 9-2 Impedance measurement and display information flow
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The information is then translated into polar coordinate data by 
arithmetic operation and displayed on the monitor (see Figure 9-3). 
Figure 9-4 shows amplitude, phase, and polar-coordinate displays for the 
same device under test.
A normalized impedance value can be read by superimposing a Smith chart 
on the reflection coefficient data displayed on a polar coordinate.
Since the TR4172 can show a Smith chart on the display, approximated 
normalized impedance can be read from the display.
When a marker is used, the marker frequency, VSWR, reflection factor, 
phase, and normalization impedance are digitally displayed. For the 
TR4172, transfer characteristics can be displayed with vectors using 
only the polar-coordinate display function, in this case, directly 
connect DOT between TRACKING GENERATOR OUTPUT and INPUT-1.
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1.0
1.0

Amplitude scale on the TR4172 
(LIN x 1 scale)

VO
i

08 

0.6 

0A 

0.2

Phase scale on teh TR4172 
(40°/div.)

4-200 
+ 160° 
+  120° 
+ 80° 
+ 40° 

0° 
-40° 
-80° 
- 120° 
-160° 
-20Cf

Amplitude scale after 
conversion to polar 
coordinate

+ 80*

+160

-120
-8 0 °

Phase scale after 
conversion to polar 
coordinate

Amplitude and phase 
scale (vector scale) 
after conversion to 
polar coordinate

Note: These charts show the 
relation between the orthog
onal scale and polar coordi
nate scale. The actual 
polar coordinate scale on 
the display, however, is 
devided by 30 degree as 
shown in Figure 9-4.

Fig. 9-3 Amplitude and phase information translated into polar 
coordinate data



REF 15.31 mU ATT 10 dB rKR 102 .34 rVfcr

Fi9* 9-4 Amplitude, phase, and polar-coordinate displays for the same DUT
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When measuring impedance or reflection-coefficient using a VSWR 
bridge, calibration must be done to cancel the loss of the VSWR 
bridge, electrical length of the cable, and other error factors. For 
this calibration, a short or open plug is connected to the DUT 
terminals on the VSWR bridge instead of a real DUT, and the reference 
level, group delay offset, and phase offset are adjusted so the 
display data comes to the 0 Q or ft point on the Smith chart.
When a frequency span of several 10 MHz or more is selected, however, 
satisfactory calibration may not be possible due to the nonlinear 
frequency response of the tracking generator or VSWR bridge, in 
order to solve this problem, the TR4172 contains a frequency response 
correction feature for both amplitude and phase. Since calibration 
directly affects measurement accuracy, the open or short plugs used 
should have nearly ideal characteristics in the given frequency range.

9-3-2. Preparation for Calibration

Connect the VSWR bridge across the TRACKING GENERATOR OUTPUT and 
INPUT -1 of the TR4172 by means of interconnecting cables 
DGM010-00150EE (see Figure 9-5).

9-3. CALIBRATION
9-3-1. General
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TR4172
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V
I cp-ca- a
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o- d-
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g
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f:
T.G. OUTPUT B B  WPUT-1

V S W R  B R I D G E  
MODEL G0NF5Q

=*sn

DUT

REFLECTED RF OUTPUT

Fig. 9-5 Calibration system setup 

The recommended VSWR bridge is 60NF50.
Connect the DUT across the terminals on the VSWR bridge, then press 
the TG key to activate the tracking generator output. While viewing 
the pass-band response of the DUT, set up the center frequency, 
frequency span, and other necessary parameters. Use the TG LEVEL key 
to adjust the signal level applied to the DUT. The signal level 
actually applied to the DUT is 6 dB to 7 dB lower than the tracking 
generator output level (when the recommended VSWR bridge is used). 
Since impedance measurement involves phase measurement, press the 
SWEEP TIME key, then manually select the appropriate sweep time with 
the DATA knob or other control means.
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Disconnect the DUT from the terminals on the VSWR bridge, and connect 
an short or open device to the terminals, if the DUT is connected by 
a cable, leave the cable connected to the terminals, and connect the 
short or open device to the end of that cable. In some frequency 
area, an open connector has its own capacity. In this case, use a 
short connector.
Press the PHASE key to observe phase response, then adjust group 
delay offset with the kHz (G.D. OFFSET) key until phase rotation is 
cancelled out.

9-3-3. Calibration Procedure

Fig. 9-6 Impedance measurement start 

Press I I ____ I | 0 I to activate the impedance measurement
SĤ T LABEL

Figure 9-6 shows a Smith chart on the display, and impedance 
measurement sweep is started to display the measurement information 
translated into polar coordinate data. The display information is 
updated every other sweep.
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The center frequency, frequency span, and other parameters set up 
during preparation are also maintained during impedance measurement. 
Press the REF LEVEL key, then use the DATA knob to align the 
measurement information to the outermost circumference of the Smith 
chart.

Fig. 9-7 Positioning the display information to the outermost 
circumference of the Smith chart

, then use the DATA knob to converge the display

data to as small a point as possible. For finer adjustment, press 
the kHz key before controlling the DATA knob. To prevent the bright 
data spot from burning the display screen, press the PEAK SEARCH 
(POINT DEC.) key several times to reduce the number of data points. 
As mentioned earlier, the impedance measurement mode causes the 
control keys on the front panel to have functions different from 
their normal functions. For those functions refer to Figure 9-34.

Press □ GROUP
DtLAY
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□  □  □
PEAK SEARCH PEAK SEARCH PEAK SEARCH

SHIFT

GROUP
DELAY

o

Fig. 9-8 Converging the display data to a small spot

Press □
SHIFT

PHASE , then use the DATA knob and step keys to cancel

phase offset. If an open device is connected to the DUT terminals on 
the VSWR bridge, position the data spot to the oo ft point (right-hand 
end) on the Smith chart. If a short device is connected to the 
terminals, position the data spot to the 0 ft point (left side) of the 
Smith chart.
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□SHIFT
o

Fig. 9-9 Calibration for DUT terminal open

c z
SHIFT

o

Fig. 9-10 Calibration for DUT terminal shorted
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Calibration has now been completed. The same calibration procedure 
may be used for the amplitude and phase measurement mode while 
viewing the orthogonal coordinate (and by using the relationship 
shown in Figure 9-3). in this case, calibration time will be 
shortened since display updating interval for the orthogonal 
coordinate is shorter than that for the Smith chart.

9-3-4. Correcting frequency characteristics (Normalization)

This frequency correction mode allows correction data measured by A 
WRITE to be used for B WRITE as well, because it does not go through 
A-B A unlike the normalize mode that is effected by □

SHIFT
In this correction mode, waveform data on 0 to 2,000 MHz (1,001 
points) is stored as reference waveform data. Accordingly, even if 
the setting of

MHzdB
sec

am.FREQ. or FRttLSBW is altered, the corrected value can 
be calculated from the 1,000 points of waveform data to continue with 
normalization. The narrower the span, however, the coarser becomes 
the corrected value. To use reference waveform data, set the POWER 
switch to STANDBY. The reference waveform data can be erased by 
pressing the MASTER RESET key and performing a vertical axis scale 
change operation.

Note: This function is not operative while the screen vertical axis 
is TI dB/DIV., 0.5 dB/DIV, 0.2 dB/DIV., or 0.1 dB/DIV and the 
TR4172 is in the PHASE or GROUP DELAY mode.

a. Storing reference waveform data and correcting frequency 
characteristics
(T) Set the TR4172 in the TG mode, then in the A WRITE mode by

r a npressing .
WRITE

(2f) Interconnect the TRACKING GENERATOR OUTPUT connector and 
the INPUT-1 connector directly with the supplied cable 
MI-04.

(3) After setting CENT.FREQ, to 1000 MHz and FREQ.SPAN to 2000 
MHz, lower the reference level to confine the through 
waveform within the grid in the upper part of the screen.

9 - 1 2



©  Press o . a . a - . and the frequency
SHIFT LABELcharacteristics are corrected on the basis of the 50 MHz 

level of the through waveform. The range of correction is 
+ 120 points of the 50 MHz level. At this time, the 
reference waveform data is stored in memory.
Note: During this operation, the TR4172 is automatically 

set to A' BLANK, A.WRITE, CENT.FREQ. 1000 MHz, and 
FREQ.SPAN 2000 MHz.

b. Switching corrected frequency characteristics automatically or 
manually _____
Press , |a  | * , and the following messages will

SHIFT LABELbe displayed:
FREQ. CHARACT. CORR.
*1' HAND OPERATED 
'O' AUTO CORR

If you press the numeric keypad key | 1 |, even though the 
setting of CENT.FREQ, or FREQ.SPAN is altered, the corrected 
values can be calculated by pressing □  , | • } after the

SHIFTchange to continue with normalization.
If you press the numeric keypad key C D .  the corrected values 
are calculated each time the setting of CENT.FREQ, or FREQ.SPAN 
is altered, thus allowing continued normalization.

c. Selecting or deselecting corrected frequency characteristics
Press I I, l I , [° IJ , and the following messages will

SHIFT LABELbe displayed:
FREQ. CHARACT. CORR.
■1* DO NOT USE CORR.
*0' USE CORR.

If you press the numeric keypad key C D  , the correction of 
frequency characteristics is suppressed.
If you press the numeric keypad key D O  , corrected values are 
calculated from the reference waveform data stored in memory to 
set the TR4172 in the normalize mode.
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Fig. 9-11 Frequency response correction in the amplitude .domain

Correctable Area

Fig. 9-12 Amplitude-frequency response correctable range
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9-3-5* Calibration in Enlargement Mode

The center portion of a Smith chart display can be enlarged 10 times

in a slight phase error. To cancel this phase error, connect an open 
or short device to the DUT terminals on the VSWR bridge, and adjust

for a shorted terminal. When the display data overscale, that is 
unimportant.

display of normal size will be restored. In this case also, carry 
out phase calibration, if the slight phase error occurring in the 
enlargement mode is insignificant, the phase calibration may be 
omitted.

Accurate calibration is a vital factor for precision impedance 
measurement. Once calibration is completed, do not change the center 
frequency, frequency span, reference level, or other parameter 
setting. If any change is effected on these parameters, carry out 
calibration again.
After completing calibration, connect the DUT across the DUT 
terminals on the VSWR bridge. The impedance of the DUT can now be 
read on the Smith chart display. Figures 9-13, 9-14, and 9-15 show 
the three types of scales used for this option. Figure 9-13 shows a 
Smith chart from which a normalized impedance can be read. The 
normalized impedance at the point indicated by a small mark "o" in 
this figure is read as 0.2 ft —j0.5 ft. Figure 9-14 shows a polar 
coordinate from which a reflection coefficient can be determined.
The reflection coefficient at the point identified by small mark "o" 
in this figure is read as 0-8 Z. 60 deg. Figure 9-15 shows another 
Smith chart whose center portion is enlarged tenfold. A normalized 
impedance in the vicinity of 1 can be determined from this chart at a 
high resolution. The normalized impedance at the point indicated by 
a small mark "o" in this figure is read as 1.1ft -jO.lft.

by pressing the (MAG. x 10) key. The enlargement will result

o , ophase offset so that the phase is 0 for an open terminal or 180

If the (MAG. x 10) key is pressed again, the Smith chart

9-4. MEASUREMENT
9-4-1. Measuring Procedure
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The impedance can be determined by multiplying the real and imaginary 
parts of the normalized impedance each by 50 (when the characteristic 
impedance of the bridge is 50 fi).

Fig. 9-13 Smith chart

+9fP

Fig. 9-14 Polar coordinate
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Fig. 9-15 Enlarged Smith chart

The frequency of the display data can be read with a marker activated

display will also provide direct readouts for the VSWR, reflection 
coefficient, phase, normalized impedance, and inductance or 
capacitance of the equivalent serial circuit. The normalized 
impedance and inductance or capacitance of the equivalent serial 
circuit are not shown on the polar coordinate display, however.
Figure 9-16 shows a data display example using a marker. Calculated 
data readouts for the marker point are shown on the third line on the 
screen. The readouts are VSWR, reflection coefficient, phase, 
normalized impedance, and inductance or capacitance, from left to 
right. The top information line on the display is reserved for 
user-defined Label information. If no label is written in this area, 
however, the titles for the data readouts shown on the third line are 
shown on this top line instead. If even one character of label 
information is entered in this line, the title will not be shown. 
While normalized impedance, inductance, and capacitance each have 
three significant digits, it- shoud be noted that they may include a 
large error if the real or imaginary part of the impedance to be 
measured is extremely large or extremely small with respect to the 
characteristic impedance.

by operating the In addition to the frequency, the
MARKER

9 - 1 7



Pig. 9-16 Data readout for marker point 

The data redouts for the marker point are updated every other sweep.
If the measurement information is held with the

view .the data readouts will be updated with marker movement.
key, however

The measurement information hold state can be cleared by pressing the 
2A [f (CLEAR WRITE) key.

As with the normal measurement mode, the center frequency, frequency 
span, reference level, and marker can be set up with any of the DATA 
knob, DATA step keys, and numeric data keyboard.

k (EXIT)'BTo clear the impedance measurement mode, press the 
key. At this time, the center frequency, frequency span, and other 
parameter setup are left intact, so that data comparison can be 
easily made between the normal mode and impedance measurement mode 
(e.g. a return loss is measured on the logarithmic scale, and the 
impedance is measured in the impedance measurement mode).
The basic impedance measuring procedure is described above. The 
following paragraphs describe various additional features available 
in the impedance measurement mode to facilitate measurement.

9 - 1 8



9-4-2* Usage of Additional Features

In the impedance measurement mode, there are some inoperative or 
unnecessary keys on the front panel* These keys are either made 
ineffective or assigned functions unique to this mode. (See figure
9-34.) Some keys with new function assignments are alternately 
activated and deactivated each time they are pressed. Some other 
keys are used to increment or decrement setup values (e.g. intensity) 
each time they are pressed. The lamps in these keys are not 
activated, but the setup conditions are shown on the display.
VSWR or reflection coefficient values are displayed with engineering 
units such as "m" or "k". For instance, 12.3 m means 0.0123.
The following paragraphs describe each additional function:
(1) Scale controlling function

[Q  |* select the Smith chart, and select the polar
coordinate scales respectively. If the I I" (MAG. x 10) key 
is pressed when the Smith chart is selected, the reference level 
is reduced to one-tenth, and the center portion of the chart is 
enlarged tenhold. (See figure 9-17.) At this time, phase 
offset must be canceled if necessary. (See paragraph 9-3-5.) 
Pressing the D  key again will restore the normal Smith 
chart and the original reference level.

(2) VIEW mode and impedance measurement mode clear 
Operation of ° A 1° key stops sweep and holds measurement

VIEWinformation on the display, so that photographing is 
facilitated. At this time, message "VIEW" will be shown in the 
right information area on the display. To clear the information 
hold state, press [a A \ r (CLEAR WRITE) key. Pressing |a B |* 
(EXIT) key clears the impedance measurement mode and returns the 
instrument to the normal measurement mode.

9 - 1 9



Fig. 9-17 Enlarged Smith Chart

Increment and decrement of data points
Measurement data on the display usually consists of 500 data 
points. The number of data points can be reduced in half 
however, to 1/32 each time the (POINTS DEC.) key is
pressed. The reduction ratio is shown on the display as, for 
example, 1/16. To increase the number of data points, press the 
j |w (POINTS INC.) key. The number of data points is doubled 
each time this key is pressed. (See Figure 9-18.)



Fig. 9-18 Increment and decrement of data points

When measurement data is converged to one small spot on the 
display, reduce the number of data points to prevent the CRT 
from spot bum. If the number of data points is reduced, the 
time required for polar coordinate translation can be reduced 
accordingly.

(4) Reading numeric values from measurement data
In addition to markers, display cirlces, and start and stop 
markers can be used to read numeric values from measurement

with respect to a specified coordinate location, with the 
message ’DISPLAY CIRCLE' appearing on the screen. The radius of

the radius of the circle is altered, the VSWR and the reflection 
coefficient corresponding to its circumference are displayed in 
the lower left corner of the CTR screen.

data. Pressing

this circle can be altered using When

(DISP. CIRCLE) again turns off the display

circle

Pressing a B l (START STOP) displays the start and stop

9 - 2 1



frequencies of the sweep, with the message 'START STOP* 
appearing on the screen. In a regular rectangular coordinate 
system, the start frequency corresponds to the leftmost end of 
the frequency axis, and the stop frequency corresponds to the 
rightmost end of the frequency axis. At the same time, 
triangular markers point to the start and stop points. The 
start and stop points are indicated by an acute-angled triangle 
and an obtuse-angled triangle, respectively.

Pressing | a B | t  (START STOP) again erases these marekers.

The I It key causes the display circle to overlap the marker.

Fig. 9-19 ' Display circle



Fig. 9-20 Start and Stop markers

Multimarker listing function
Multimarker setting is effected by following the same procedure 
as in normal mode. When a number of markers are displayed with

the frequency, normalized impedance, and serial equivalent 
inductance or capacitance at up to 10 marker points to be listed 
on the display. The active marker is identified by an asterisk 
(*) to the left of its point number. If a display circle has 
been displayed, "IN* or "OUT" indicates whether a marker point 
has entered the circle or not.

Pressing the | |M switch here displays a list of VSWR values, 

reflection coefficients, and phases.

the multimarker, pressing the „ switch allows the values of

will cancel this mode
i—i.Be sure to press the A switch to hold measurement data

VIEW

before entering this mode.



***MULTI MARKER LIST***

NO. MARKER FREQ. irre**CE<NGRM.> L OR C IH-'OUT
1 97.00 M-fe 25.2rtfi + J508 41,7nH OUT

* 2 98.00 rHz Sl.lnfl + J587 mR 47.7nH OUT
3 99.00 rHz 134 rrfi + J759 irfi 61.InH OUT
4 100.00 MHz 800 mfi + J948 m£l 75.4nH OUT
5 101.00 flHz 512 + J583 mfl 45.9nH OUT
6 102.00 flHz 948 mfl - J180 ite 173 pF IH
7 183.00 MHz 870 + j403 mfi 31.1 itH IN
8 104.00 mz 392 mfi - J732 tHR 41,8pF OUT
9 105.00 mz 72.Imfi - J324 rtfi 93.7pF OUT

10 108.00 mz 23.8mR - J140 mQ 215 pF OUT

L

Fig, 9-21 Normalized impedance and L/C listing

***MULTI MARKER LIST***

NO. MARKER FREQ. USUR R.COEF PHASE IN/OUT
1 97.00 Wz +57.8 +968 in 126° OUT

* 2 98.00 ruz +28.4 +932 m 119® OUT
3 99.00 mz +12.3 +850 m 105° OUT
4 100.00 mz +2.85 +480 m 74* OUT
5 101.00 mz +2.79 +472 m 109* OUT
6 102.00 MHz +1.22 +98.0m -101* IN
7 103.00 MHz +1.57 +222 m 96* IN
8 104.00 rHz +4.13 +610 m-102* OUT
9 105.00 mz +1S.2 +884 m-144* OUT

10 108.00 mz +49.0 +960 m-164* OUT

CZIM

Fig. 9-22 VSWR, reflection coefficient, and phase listing
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(6) Frequency response correction feature
This feature is used for pre-measurement calibration. Operation 
of the |a  |i (MAG, COR.) key selecters the amplitude frequency 
response correction mode. Pressing the |Q  (MAG. CAL.) key 
effects calibration. If there is any data outside the 
correctable range, an-error will result, with an ERROR message 
shown on the display. During calibration busy, the indicator 
"CAL* is also shown on the display. This correction mode is 
cleared by pressing the F ~ l ' (MAG. COR.) key again.

Operation of the | |* (PHASE COR.) key selects the phase 
frequency response correction mode. To execute calibration, 
press the (PHASE CAL. (0)) key when the DUT terminals on
the VSWR are open, and press the |a  |s (PHASE CAL (S)) key 
when the terminals are shorted. During calibration busy, 
indicator CAL <0> or CAL <S> is shown on the display. This 
correction mode is cleared by pressing the | |w (PHASE COR.) 
key again.

9 - 2 5



Fig, 9-24 Phase response correction mode

(7) Other features
Each operation of the |° |t (CONTRAST) key increments only the 
intensity of the displayed impedance response trace or the 
graticule. The character information readouts remain at the 
same intensity. Operation of this key first increases the trace 
intensity in four levels; if the |a  |t (BRIGHT) key is pressed 
a fifth time, the intensity returns to the original level.
Next, operation of this key increases the graticule brightness. 
This trace and graticule intensifying feature is convenient for 
highlighting the impedance response trace for photographing, or 
other occasions.
Operation of the [ |h (HELP) key provides a listing of the 
special key functions used in the impedance measurement mode on 
the display (See Figure 9-25.)
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t t t t irPEDANCE OPTION FUNCTION SUTMARY ****
'A' ST1ITH CHART 'B' POLAR
'R' nflG X10 ON/OFF 'X10'
'F' CLEAR WRITE MOGE 'B' UIEUI MCCE 'UIEUr
'U' DATA POINTS DEC. ' 1/2,— , 1/32'
'Ul' DATA POINTS INC. '1/32,— ,1/2'
'L' START STOP MARKER ON/OFF 
'Z' DISPLAY CIRCLE ON/OFF 'DISPLAY CIRCLE'
' Y' MARK£R->DISPLAY CIRCLE
'M' MULTI MARKER LIST irfVUStlR/OFF
'I' MAG CORRECTION ON/OFF 'MB-COR'
' J' MAS CAL. 'CAL'
'H' PHASE CORRECTION ON/OFF JPH-COR'
'O' PHASE CAL.-OPEN 'CAL<0>'
'S' PHASE CAL.-SHORT 'CAL<S>'
'T' CONTRAST
JH' l-ELP MESSAGE OVOFF

'K' EXIT OPTION
L ^

Fig. 9-25 Key function listing for impedance measurement mode

9-4-3. Measurement Examples

This paragraph provides an example of application of the impedance 
measurement mode, with bandpass filter response measurement as an 
example.
(!) Connect the DUT (filter) across the TRACKING GENERATOR OUTPUT 

and INPUT-1 of the TR4172, then set up the necessary measuring 
parameters (such as center frequency, frequency span, etc.) 
observing the pass-band response in the normal mode.
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CENT.
FREQ.

FREQ.
SPAN

REF.
LEVEL

REF -11.0 dBm
10 dB/ r ~

ATT 10 dB

RBW i I
300 kHr I I

100 kHz' ..1
1 . .. 1.. ! I 

i
....I ...4- .- : ......

J

SUP 50 ms SPAN 20 n-tr
i ! !

CENTER 210.5 ftfe

Fig. 9-26 Pass-band characteristic of band-pass filter

(2) Next, connect the VSWR bridge to the TR4172 instead of the DUT 
(filter) as shown in Figure 9-1, with the DUT left disconnected
from the bridge. Activate a marker, and press the □ keyMKR—» REF.
to position the signal response peak to the reference level.

Fig. 9-27 Positioning the signal response peak to the reference level

9 - 2 8



(3) Connect the DUT to the VSWR bridge. The return loss of the DUT 
can be read out as the level difference from the reference level.

REF - 23.3 dBm ATT 10 dB
10 dB/ f ' ! - ! -S

380 kHz

UBUi i ' :
100 kHz

; ^ ;

Sap 50 ms SPAN 20 rUz i
CENTER 210.5 ftfe

Fig. 9-28 Measurement of DUT return loss

(T) Disconnect the DUT from the VSW R bridge, and instead connect an 
open or shorting device to the DUT terminals on the bridge. (If 
the terminals are simply opened, the connector capacity will 
cause an error; therefore, it is preferable that a highquality 
open or shorting device be connected across the terminals.) 
Perform calibration according to the instructions in 9-3-2 and
9-3-3. Calibration in the impedance measurement mode is time 
consuming. To reduce this time, set the sweep time at a 
relatively small value to make course calibration, then set 
sweep time to the optimum value to perform fine calibration. It 
is also recommended that the | ] v (POINTS DEC.) key be 
pressed several times in advance to reduce the number of data 
points and hence save calibration time. The calibration time 
may be further reduced .if course calibration is done in the 
normal measurement mode (not in the impedance measurement mode) 
by utlizing the relationship shown in Figure 9-3.
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(5) After completing calibration, connect the DUT to the DUT
terminals on the VSWR bridge, allowing measurement on a Smith 
chart. While in the normal measurement mode frequencies can be 
read from the scale, in the normal measurement mode, on the 
Smith chart they are read by markers. It is recommended 
therefore, to use the Multi Marker mode in the impedance 
measurement mode. In the impedance measurement mode as well, up 
to 10 multi markers are available, which will be useful for 
photographing or copy to the plotter.

I II 1
SHIFT MARKER 

□MARKER 
□

Hz
—dBm
usee

MARKER

Fig. 9-29 Multi marker mode

(6) To clear the impedance measurement mode, press the
(EXIT) key. The return loss display can be restored by pressing
th e  I m m J  key -
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Fig. 9-30 Clearing the impedance measurement mode

9-4-4. Notes on Impedance Measurement

(1) The following keys have the same functions in both normal and
impedance measurement modes:

Function keys

Data keys

INPUT-1 (AC, DC)

INPUT-2

Dt(L L£VS.
E Dmhit ctt and | |At ii»\

□
AulD

and j ]
SHIFT

□ and(ZZ3
marker

□
MKR. 017

A MULTI MKR 
□  □  SHIFT

□SHIFT
□SHIFT
□

□LCL

GROUPOELAT

PHASE

LA3EL

(group delay offset) 

(phase offset)

| | (plotter)
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All parameters set up with these keys are left intact, whether 
the impedance measurement mode is set or not. All other keys 
are assigned functions unique to the impedance measurement mode, 
or are made inoperative. In either case, the lamps in those 
keys are off.
The impedance measurement mode can be entered whether the 
preceding mode was the amplitude, phase, or group delay mode or 
the preceding scale was linear or logarithmic. When the 
impedance measurement mode is cleared, the original mode and 
scale are restored. For example, if the impedance measurement 
mode is selected with amplitude measurement of 5 dB/div. in the 
normal mode, the amplitude measurement mode at 5 dB/div. is 
restored when the impedance measurement mode is cleared. 
Similarly, if the phase measurement mode of 80 deg/div. was 
selected before the impedance measurement mode was selected, the 
same phase measurement mode of 80 deg/div. is restored when the 
impedance measurement mode is unset.

(2) When duplicating the display information on a plotter,.press the
□  a  □  m  keys in the impedance
SHIFT LABEL Ameasurement mode. All impedance measurement control functions 

can be remotely controlled over the GPIB. For example, an SH LA 
0 sent from the controller to the instrument puts the instrument 
in the impedance measurement mode. The command PS PS causes the 
number of data points to be reduced to one-fourth, and the 
command BW clears the impedance measurement mode.

(3) in the impedance measurement mode, display data is stored over 
500 memory locations beginning from address C818. The scale 
data is stored in a memory area beginning from address CO18.
Each data point is represented by an orthogonal coordinate point 
of (x, y), and is stored as XI, Yl, X2, Y2, X3, Y3, and so on in 
ascending order.

3Data should be taken out in decimal form by pressing the
VIEWkey. Meaningful data is between 0 and 1023. Data beyond 1023 

is blanking data, which' should be ignored.
To convert the outer circumference of the scale into data (xn, 
yn) which represents a circle with its center located at (0, 0) 
and a radius of 1, use the following conversion formulas:
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xn = (x - 512)/500, yn = (y - 512J/500
A basic programming example using the Hewlett Packkard Model 
9826 Controller is shown below. After executing this program, 
measurement information is plotted on the 9826 display.

10 GINIT
20 GRAPHICS ON
30 A=1.024
4 0 WINDOW - A * 4 / 3 , A * 4 / 3 . - A « A
50 OUTPUT 7 0 1 : MRDC8130040 TO”
GO PEN -1
70 FOR 1=1 TO 500
80 ENTER 7 0 1 : X
90 ENTER 7 0 1 :Y
100 DRAW (X -5 1 2 ) / 5 0 0 . ( Y -512 ) /500
110 PEN 1
120 NEXT I
130 END

Figure 9-31, 32, 33 show plotting examples of Smith chart, 
Enlarged Smith chart, and polar coordinate, respectively.

VSWR R.C0EF PHASE 
REF -26.2 dBm ATT 10 dB 
+2.36 +404 m 164°

IMPEDANCE<NORM.> L QR C 
MKR 102.571 MHz

434 mA + j  114 mA 8.84ntf

VIEW

RBW
100 kHz

VBW 
3 kHz

DISPLAY CIRCLE 
+3.00 +500 m 

SWP 5 « SPAN 6.3 MHz CENTER 101.87 MHz 

Fig. 9-31 Smith chart plotted
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REF -37.7 dBm ATT 10 dB

SWP S * SPAN 1.3 MHz CENTER 211.11 MHz

Fig. 9-32 Enlarged Smith chart plotted

REF “ 27.5 dBm RTT 10 dB

RBW
100 kHz

VBW
30 kHz

SWP S * SPAN 10 MHz CENTER 101.6 MHz

Fig, 9-33 Polar coordinate display plotted
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TRIGGER

SMITH A 
CHART

POLAR B

&

&

&

TRACE

CLEAR
WRITE F EXIT

VIEW G START
STOP

HELP H MKR
LIST

MAG.
COR. 1 PHASE

COR.

K

M

N

MAG. 1
CAL. J

PHASE | /V 
CAL.(0)

DISP.
CIRCLE

LABEL

SHIFT

Fig. 9-34 Key functions unique to the impedance measurement mode 
(Keys marked 1X1 are not operative. Keys marked 1 ©  1 
have their original functions.)
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Fig. 9-35 Keys having different functions in the impedance 
measurement mode, (All keys other than those 
markedJXlhave their original functions.)
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This section provides brief descriptions of the configuration of the 
TR4172 Spectrum Analyzer and its functional divisions, and some detailed 
explanations of the operation theories of each of these divisions. 
Detailed schematic diagrams are given in the back of this manual. See 
the Abbreviations in Section 14 and Technical Terms in Appendix for the 
meanings of technical terms and special parts referred to in this 
section.
T h i s  s e c t i o n  i s  d e s i g n e d  p r i m a r i l y  f o r  t h e  r e f e r e n c e  f o r  e n g i n e e r s  a n d  
e l e c t r o n i c s  t e c h n i c i a n s .

10-2. CONFIGURATION

The TR4172 Spectrum Analyzer is a heterodyne receiver. It converts 
input signal frequency into a given intermediate frequency (IF) and uses 
this IF signal for all subsequent signal processing, information 
display, and level readout.
The TR4172 contains a tracking generator (signal generator generating a 
frequency identical to the input signal frequency) and a frequency 
counter, which provides phase measurement, group-delay measurement, and 
micro-level signal frequency measurement capabilities.
A n  i n t e r n a l  m i c r o p r o c e s s o r  c o n t r o l s  a l l  m e a s u r e m e n t  c o n d i t i o n  s e t u p ,  
d a t a  s t o r a g e ,  d i s p l a y ,  a n d  d i s p l a y  i n f o r m a t i o n  p r o c e s s i n g .  C o n t r o l  
a c c e s s  o r  d a t a  r e a d  f r o m  a n  e x t e r n a l  c o n t r o l l e r  c a n  b e  a c c o m p l i s h e d  o v e r  
t h e  G P I B .
Figure 10-1 and 10-2 show outlines of the instrument configuration. The 
structure of individual functional divisions will be described in 10-3 
and subsequent paragraphs.
The TR4172 consists of an RF section and a DISPLAY section.
The RF section converts input signals into IF signal. It consists of a 
Sub-panel; YIG oscillator; Standard, RF, 1st local PLL, 3rd local, 
Tracking generator, Counter, and RF Power blocks; and other control 
boards (Attenuator I/O, YIG oscillator I/O, and 3rd local I/O boards). 
The final IF output of the RF section is 3.33333 MHz.
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INPUT

INPUT I © -

3.33MHz 
IF OUT

AO-A 2
ADDRESS BUS 
DATA BUS 
D0-D7 
O ramp

EXT
STD OUT

Fig. 10-1 TR4172 Block Diagram-1 RF Section
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/

Fig. 10-2 TR4172 Block Diagram-2 Display Sect:



The display section receives the IF signal output from the RF section 
and performs various arithmetic and logical processing, on the signal 
before displaying it on the CRT. It contains IF, Log atop., Phase, high 
voltage, CRT driver, and Display power blocks; and several processing 
boards,.such as CPU, Memory, A-D converter, D-A converter, I/O & GP-IB, 
Ramp Generator, Display Control, and Analog I/O boards.
The display section breaks down the input IF signal into several 
components in its IF section, performs logarithmic compression on these 
components in the Logarithmic block, then converts the signal into DC. 
It then converts this DC level into the corresponding digital code, 
processes and stores the digitally-coded data, converts it into various 
forms according to selected functions, and converts it again into an 
analog signal before delivering it to the CRT for measurement 
information display.
The following paragraphs describe the functions and operations of each 
section.

10-3. FUNCTIONAL BLOCK OPERATIONS IN THE RF SECTION 

10-3-1. Sub-Panel Block (MEP-340) (Circuit diagram No. 41)

(1) RF ATT. and DC-AC switching
A DC-AC mode selector switch and an attenuator convering an 
attenuation range of 0 to 50 dB are contained in the same 
housing.

RF ATT

P8 P6 P5 P3 P4 PI P2

Fig. 10-3 Internal configuration of RF attenuator
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Control data for AC-DC switch

Pi *2 *3 *4 p5 p6
OdB 0 1 0 1 1 0

10 dB 0 1 1 0 1 0

20 dB 1 0 0 1 1 0

30 dB 1 0 1 0 1 0

40 dB 1 0 0 1 0 1

50 dB 1 0 1 0 0 1

AC/ DC

GND

The control data is held by the Attenuator I/O board 
(BGN-010220) and is coupled to the attenuator assenfoly via the 
Attenuator Driver board (BLB-010223).

(2) TG Attenuator
the TG Attenuator has the same configuration and control 
requirements as the RF Attenuator. However, it does not contain 
P8.

(3) Preamplifier BLB-010233 (Circuit diagram n o . 43)
The Preamplifier is used when Option 02 is installed in the 
instrument. It has a gain of +25 dB over a frequency range from 
10 MIfe to 1 GIfe for micro—level signal measurement. Hie power 
to the Preamplifier is activated only when the front INPUT-2 key 
is activated.

(4) Attenuator Driver , (BLB-010223) (Circuit diagram No, 42) 
Ibis board provides control data to the RF attenuator, AC-DC 
selector switch, TG attenuator, and preanplifier power supply. 
All data lines from this board are connected to the ATT I/O 
board, with the exception of the Power On Data line.
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10-3-2. 1st Mixer Block (MEP-343) (Circuit diagram No. 50)

From
RFATT " \

1.8 GHz
L.P.F, 1st

MIXETR

H>- -IT
T.W.F. L.P.F. AMP B .P.F.

I to RF
0 SEC.
1 
I

I
I

From YIG OSC.SEC 
2-4 GHz 1st L.O.

Fig. 10-4 1st Mixer block diagram

The 1st mixer block contains a first mixer and input /output 
interface.

(1) 1.8 G'Bz low-pass filter (LFF)
The 1.8 GHz LFF consists of balanced microstrip lines which 
constitute a 15-stage Chebyshev filter array.

(2) First mixer BTB-010136 (Circuit diagram No. 51)
Double-balance mixer whose characteristics significantly affect 
the frequency response flatness, higher harmonic distortion, and 
gain compression level. The diode bridge uses eight Schottky 
diodes.

SIGNAL
PORT

&
IF PORT

Fig. 10-5 First mixer

Input signal frequency ranges from 50 Hz to 1800 MHz, while 
local oscillator (first local oscillator) frequency ranges from
2.046 to 3.846 GHz (+20 dBm or more), and the resulting 
intermediate frequency is 2.046 GHz.
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(3) Interface
The interface auplifies only the 2.046 Glfe component out of the 
IF signal output of the first mixer to prevent spurious 
interference by other frequencies. It consists of a band-pass 
filter and other conponents (see Figure 10-4), and has a minimim 
gain of 0 dB.

10-3-3. YIG Oscillator Block (MEF-341) (Circuit diagram NO. 44)

(+13 dBm) (+11 dBm)

to 1st LjO. to TG ISOLATION
PLL AMP
(+5 dBm) (+3 dBm)

Fig. 10-6 YIG Oscillator block diagram

(1) YIG Oscillator
The first local oscillator in the TR4172 is a YIG oscillator 
covering an output frequency range from 2 to 4 GHz. The YIG 
oscillator is essentially a sweep oscillator characterized by 
output purity, low hysterisis, and high linearity. The output 
level at its output terminal is more than +13 dBm over the 
entire frequency range.

(2) 2 to 4 Glfe coupler
This coupler is used to branch the YIG OSC output into the TG 
and first local phase lock loop blocks. Each branching path has 
coupling losses of -10 dB and -8 dB respectively, and the 
resulting output levels at the coupler's outputs are +3 dBm and 
+5 dBm respectively. The output to the first mixer has a level 
of +11 dBm.
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(3) 2 to 4 Glfe power amplifier
The power amplifier amplifies the output of the coupler to 
+20 dBm or more, the level required for the local oscillator 
input to the first mixer. The maximum supply voltage to the 
power amplifier is +10 Vdc*

(4) YIG OSCILLATOR DRIVER ■ BLC-010224 (Circuit diagram No. 45)
The YIG oscillator contains main and FM drive coils. Its output 
frequency is controlled by driving these coils according to the 
data furnished from the TIG I/O board (BGN-010219). The 
controllable ranges for each coil are as follows:
Main coil Span >10 MBs: Sweep, tune 

Span <10MIfe: Fixed 
FM coil 10 MHz ^  Span >  500 kHz : Sweep, tune

Span £  500 kfe: Tune fixed, PLL 
voltage

Ihese ranges are controlled by the CPU via the YIG I/O board's 
control line.

10-3-4. Standard Block (MEP-342) (Circuit diagram No. 46)

(1) Timebase BLB-010!34 (Circuit diagram No. 47)

10 MHz STD 
Buffer OUT-
--- — Q-to Counter

to 1st PLL 

to 3rd PLL

<1---(>0— O INT STD OUT

--- D>0— O to 50 MHz STD.

Fig. 10-7 Timebase generator block diagram

10 MHZ ceramic 
One shot filter

50 MHz 
Xtal OSC RF REAR 

STD. ADJ.

AMP.
10 MHz lo MHz 
ceramic Xtal 
filter filter

A -ft - O
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10 MHz 
STD IN

(2 )

The timebase generator generates a 5 MBs timebase signal (TTL 
conpatible) by its quartz ̂ controlled oscillator, whose output is 
first waveform shaped, then converted into a 10 MHz signal by 
ceramic filters and amplifier* The output of the second ceramic 
filter goes through a 10 MHz crystal filter to reject noise 
components before being delivered to each block in TTL 
conpatible level*
Hie output of the timebase oscillator can be directly tested at 
the INT. STD OUTPUT (J4) terminal on the rear of the instrument. 
50 MHz Standard BLB-010135 (Circuit diagram No. 48)
A 50 MHz calibration signal for level and frequency reference is 
generated by 50 MHz Standard and output to the CAL. OUT. 
connector on the front panel. Its level is -20 dBm ±0.3 dB, and 
its frequency stability depends on that of 

“the timebase master ctystal oscillator.

X5 ------a m K — I50 m zB.P.F.

2 1

+15 V-
9

50 MHz
B.P.F. ------AMP>-

O
■20 dBm 
ADJ VR

DET.

20 dB 
ATT

CAL.
OUT.
-20 dBm

Fig. 10-8 50 MHz Standard

The generator multiplies the 10 MHz TTL input from the timebase 
oscillator by five into 50 MHz, and then rejects unnecessary 
frequency components by the following band-pass filters. To 
stabilize the output level, an auto level control (ALC) loop is 
formed around the second and third amplifiers.
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The RF block consists of a second local oscillator, fourth local 
oscillator, second mixer, third mixer, fourth mixer, IF gain control 
anplifier, and so forth* It converts down the 2*05 Glfe IF signal 
form the first mixer block and outputs the final IF signal of 
3*33 MHz. Figure 10-9 shows the block diagram of the RF blocks

10-3—5* RF Block MEP-345 (Circuit diagram No. 52)
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0
1

1.8 GHz 
From H.P.F, 
Interface

2nd MIX.

©—
2.05G

IN
r

[2nd MIX] A  Buff
AMP.

[1.84 GHz B.P.F.] 
to TG- 

©"<■
1.84 GHz OUT 
(+8 dBm)

[2nd Local]

Buffer Amp.
to COUNTER

@---------< J —
204 MHz

204 MHz 
Xtal OSC

AMP. B.P.F.

s. . — M
1,5M

l m \

4th MIX

R.B.W 
1 MHZ

*50 OB

from (+10 dBm) 
3rd Lo

LEVEL ADJ.

R.B.W 
less than 
300 kHz

A
j

to IF 
<§>
3.3 MHz OUT

3.3 MHz 
Buffer Amp.

t33.3 MHz 
{TUNED AMP.
33.3 MHz 
Isolation Amp.

to TG 
1 dBm

j j .  j  nr 
Isolati

[4th 
Local] A

to COUNTER 
—©
-10 dBm

33.3 MHz 
Xtal OSC

33.3 MHz 
Buffer Amp.

Fig. 10-9 Block diagram of the RF block



(1) 2nd local oscillator
The 2nd local oscillator provides an output frequency of 
1.84 GHz, which is obtained by multiplying a 204*4 MHz output of 
the quartz-controlled oscillator by nine. It furnishes its 
output to the second mixer and TG 2nd local oscillator.
Hie quartz oscillator output of 204*4 MIfe is first multiplied by 
3.
The output of the multiplier goes through a buffer amplifier and 
a band-pass filter (BPF) to boost the signal level to more than 
+10 dBm. It is then applied to a step recovery diode to 
generate the 1*84 Glfe frequency component* The output of the 
diode goes through a high-pass filter (HPF) and a 1*84 GHz tuned 
amplifier before it is branched into the two paths to the second 
mixer and TG. The output to the second mixer goes through a 
1*84 GHz BPF and 1.84 Glfe tuned^amplifier before being coupled 
to the mixer. Part of the 204 MIfe quartz oscillator output is 
coupled to the counter block via a buffer amplifier. This 
output is counted by the CP(J and used for center frequency setup 
or 2nd local oscillator maintenance.

(2) Second mixer
The second mixer is the single balanced type. It mixes the 
first IF signal of 2*046 GHz (from the first mixer block) with 
the second local oscillator output of 1*84 GHz to create the 
second IF signal of 206 MIfe. This second IF signal is output 
via a 220 MHz LPF.

(3) Second IF tuned anplifier and BPF
The second IF tuned amplifier compensates for losses in the 
second mixer and 206 MHz BPF of improve signal-to-noise ratio*
It has a gain of 14 dB, and deals with the highest signal in the 
TR4172ts signal paths* The 206 MHz BPF is a 4-stage herical 
bandpass filter*

(4) Third mixer
The third mixer mixes the second IF signal of 206 MHz with the 
third local oscillator output to create the third IF signal of
30 MHz. It is a high-level, double-balanced mixer using diode 
resistance.
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(5) Level correction anplifier
Level correction is accomplished by the CAL screwdriver control 
on the front panel and the sweep signal to compensate to change 
the gain of this amplifier*

(6) 30 MHz BPF switching circuit
This circuit switches the 30 MIfe BPF signal paths between RBW
1 MHz, RBW 300 klfe or below to eliminate unnecessary frequency 
conponents*

(7) Fourth local oscillator and 33.33 MHz quartz-controlled 
oscillator
The fourth local oscillator is a colpitts type quartz ̂controlled 
oscillator. Ihe output is branched via a buffer amplifier into 
three paths to the 4th local oscillator, TG, and counter. The 
output to the 4th local oscillator is further amplified for 
high-level mixing before being coupled to the fourth mixer.

(8) Fourth mixer
The fourth mixer mixes the third IF signal of 30 MHz with the 
fourth local oscillator output of 33.3 MIfe to provide the final 
IF signal of 3.33 MHz.

Figure 10-10 shows RF Section level diagram.
10-3-6. 1st Local PLL Block (MEP-348) (Circuit diagram No. 64)

The YIG oscillator output may be affected by noise interference when 
the frequency span is narrowed down. Ihe first local oscillator PLL 
block stabilizes this YIG oscillator (first local OSC) output against 
noise interference by means of the PLL technique. Figure 10—11 shows 
the block diagram. Hie PLL block is activated when a frequency span 
of 500 kHz or less is selected*
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-10.0 dBm input

DC

-22.3 dBm

cut ATT.
1.8G
LPF

1st
Mix,2j05GHz Interface

2nd 206 MHz 206 MHz
HPF Mix. LPF Tuned Amp.BPF

O  HI--------- — (££)—

-1.0 dB ■0.3 dB -lO.OdB -1.0 dB -5.5 dB +14.0 dB -5.0 dB

-15.0 dBm
30 MHz 
f. Gain

3rd 30 MHz 30 MHz collection 30 MHz 4th 3.3 MHz 3.3 MHz

Fig. 10-10 RF section level diagram



Fig, 10-11 First Local PLL block diagram

(1) Isolation amplifier BTB-010113x01/02! (Circuit diagram No. 65)
Buffer anplifier for the first local signal of 2-4 Glfe furnished 
from the YIG oscillator block* It consists of a three-stage 
transistor amplifier and three 3-dB attenuators to provide 
electrical isolation between the 100/101 MIfe signal and the YIG 
section.
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(2) 100/101 MBs oscillator BLC-010115 (Circuit diagram No. 67)
The phase locked loop (PLL) performs phase comparison between 
the output of a given oscillator and that of a reference 
oscillator to Mlock,f the frequency of the former oscillator to 
that of the reference oscillator. Ihe first PLL block in the 
TR4172 uses two quartz-controlled oscillators of 100 M &  and 
101 MIfe each, for the reference oscillators* Qae of the two 
reference oscillators is selected depending on center frequency 
setting. Figure 10-12 shows the selection VS center frequency. 
The two oscillators are necessary to eliminate the dead zone of 
the IF signal output between 2 and 4 GHz and to permit formation 
of phase locked loop at any frequency*
Ihe outputs of these crystal oscillators are input to the 
100/101 MBs PLL networks (described later) to construct another 
phase locked loop which reference the 10 MBz time base frequency. 
The outputs of the two oscillators are amplified to more than 
+20 d&n and coupled to the first PLL pulse generator.
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Comments on Figure 10-12

1) "M" in the figure means "MHz",
2) N value corresponding to center frequency, which is indicated by 10 

MHz interval in this figure, is identified with the numerical 
characters marked at lower side of the 100 MHz N or 101 MHz N value 
scale.
Therefore, 101 MHz N value is 26 at 0 MHz center frequency, and 

100 MHz N value is 6 at 260 MHz center frequency, 
for example.

3) N value counts up/down one by one as center frequency varies by 1 
MHz.
Therefore, N value at 26 MHz center frequency is determined;

N = 34 - 6 = 28 , for example.
(c.f.: N = 34 at 20 MHz center frequency, and 

N = 24 at 30 MH& center frequency.)
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(3) 100/101 MHz PLL BLB-010120 (Circuit diagram No. 72)
As mentioned in paragraph (2), PLL networks are provided for the 
100/101 MHz quartz^controlled oscillators using the 10 M &  time 
base frequency as a reference. The 10 MHz time base goes 
through a 1/2 divider and then x7 and x3 miltiplier to generate 
a 105 MBs signal. This 105 MIfe is mixed with the 100/101 MIfe to 
generate 5 MHz/4 MHz IF signals. These IF signals are then 
divided by 5 and 4 respectively, and are compared, in terms of 
phase, with 1/10 (1 MHz) the time base frequency. Ihe 
comparison result couples to an LPF to create control voltages. 
These control voltages are fed back to the 100/101 MHz 
oscillators to form PLL networks.

(4) 2 - 4  GHz PULSE GENERATOR BTB-010114 (Circuit diagram No. 66) 
The 100/101 MIfe oscillator outputs are applied to step recovery 
diodes to generate a comb signal of 2 to 4 GHz for the
100/101 MIfe signals. The 2 to 4 Glfe comb signal has a minimum 
level of -25 dBm.

(5) 1st LOCAL MIXER BLB-010116 (Circuit diagram NO. 68)
Mixes the 2 to 4 Glfe first local oscillator' output from the 
isolation amplifier with the 100/101 MIfe COM signal to generate 
a 6 to 44 MIfe IF signal. This IF signal is taken out through a 
45 MHz LPF.

(6) Digital phase detector BLB-010118 (Circuit diagram No. 70)
The IF signal output (6 to 44 KBs) of the first PLL mixer is 
converted to TTL level by an isolation amplifier and Schmitt 
tr.igger circuit. It is then divided by 2 and coupled to a 
dividing-by-N divider where it is frequency divided according to 
the dividing data furnished by the CPU. The signal is then 
assigned a + or - sign and coupled to the phase detector input. 
Since the input signal was divided by two before being coupled 
to the 1/N divider, the 1st local OSC output can be phase locked 
at lMIfe intervals if the reference signal is also divided by 2, 
that is, to 500 kHz.
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Ihe + or - sign determines to tfiich input (of the two phase 
detector inputs) the reference signal is to be applied according 
to the information indicating whether the setup center frequency 
is higher or lower than the 100 and 101 MHz comb signal since 
the same IF signal may be output at two different center 
frequency settings* (See Figure 10-13*) The phase detector 
output is coupled to a PLL filter via an active LFF.

(7) PLL filter BLB-010119 (Circuit diagram No. 71)
The output of the digital phase detector is applied to the FM 
port of the YIG driver via this PLL filter to form a PLL loop.

10-3-7. Third Local Block (MEF-347)

Figure 10-14 shows the configuration of the third local block 
oscillator. This block contains a sweep oscillator which is 
activated at a frequency span below 500 kHz. It consists of five 
boards: 23 MIfe VCO, 2 MHz VCO, 39 MBs mixer, 176 MHz mixer, and third 
local PLL. .The third local block is controlled by the control 
signal from the 3rd Local Oscillator I/O.
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(1) 23 MHz VCO BLC-010101 (Circuit diagram No. 61)
A VCO output of 230 MHz is divided by 10 to create the output of 
this board and to inprove phase noise characteristics* A cable 
with good vibration resistance and high Q is used for 
oscillator's inductance, while a varicap diode with good 
linearity is used for capacitance* The VCO control voltage is 
furnished from the third local I/O block (BGN-010221), and is 
coupled to the VCO diode via a lineanarizer* The VCO generates 
a frequency between 23 MHz _+l MHz by accepting a control voltage 
from 1 - 9 V.
Ihe output of the VCO is divided by 5 and then 2 into 23 MIfe, 
which is then coupled to the 150 M &  mixer (to be described 
later) via an LPF* Part of the VCO output is coupled to the 
counter block via a switch.
When frequency span of 50 kHz or below is selected, the VCO 
outputs a 46 MHz signal (after only divided by 5) which is used 
t o  form a PLL loop with the 2 MBs VCO (to be described in the 
following).

(2) 2 MIfe VCO BLC-010102 (Circuit diagram No. 62)
The 2 MIfe VCO has the same oscillator configuration as the 
23 MHz VCO, with the exception that the oscillator of the former 
VCO oscillates 200 MHz. The oscillator output is divided by 5 
and then 20 into 2 MHz, coupled to the 39 MIfe mixer via an LPF, 
forming a PLL loop with the 23 MBs VCO. The output of the 1/5 
divider also goes to the counter block. When a frequency span 
of 10 kHz, or below is selected, a capacitor is added to the 
drive voltage line to eliminate drive voltage noise.
The 2 MIfe OSC oscillates a frequency between 2 MHz +100 kHz by 
accepting a control voltage from 1 to 9 V.

(3) 39 Mfe mixer BLC-010100 (Circuit diagram No. 60)
Mixes the 39 MIfe crystal oscillator output with the 2 MIfe VCO 
output to create a 41 MHz signal, which is output via a BPF*
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(4) Third local PLL BLC-010103 (Circuit diagram No. 63)
The third local PLL mixes the 46 MIfe output of the 23 MIfe VCO 
with the 41 MIfe mixer output (described just above) to generate 
a 5 MIfe IP signal* This IF signal is doubled into 10 MIfe and 
then coupled to a 1/N divider. Ihe output of the divider is 
phase-coupared with a 200 kHz reference signal (obtained by 
dividing-by-50 the 10 MHz time base signal)* Ihe conparison 
result goes through an LPF, then couples to the control input of 
the 23 MHz VCO* If, at this time, the output of the 2 MBs VCO 
is swept over, the 23 MIfe VCO also sweeps while maintaining 
phase lock* This sweep is effective at a frequency span of 
50 kHz or below*

(5) 176 MHz  Mixer*1 BLC-010099 (Circuit diagram No. 59)
Mixes a quartz OSC output of_153.333 MBs with the 23 MHz VCO 
output to create .the final 176 MHz ±1 MIfe output of the third 
local OSC*
The output is coupled to the RF and TG blocks after amplified 
and passing through a BPF* Ihe output of the 153*333 MHz OSC 
output is also applied to the counter block.

10-3-8* Tracking Generator Block (MEP-346) (Circuit diagram No. 54)

In the tracking generator, the outputs of the four internal local 
oscillators are beaded up in the direction reverse to the spectrum 
analyzer configuration and are swept over the set up frequency span 
on both sides of the center frequency. Ihe output of the tracking 
generator covers a frequency range between 400 kHz and 1.8 Glfe. To 
obtain a level deviation of less than +0.7 dB p-p, it uses an ALC 
loop.
Figure 10-14 shows the configuration of the tracking generator block.
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TG—1 
(BTF-010128)

Fig* 10-14 Tracking generator block
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(1) Tracking generator 2 BLJ-010129 (Circuit diagram No. 56)
The tracking generator contains a 3.333 MHz VCXO. When the RBW 
is narrowed down with the front T.G. FREQ. ADJ. control, the 
resulting tracking error is corrected by this block. For phase 
measurement, the 3.33 MHz output of this VCXO is used as one of 
the reference frequencies.
In the Normal mode, the output of the 3.33 MIfe oscillator goes 
through an LFF and is then mixed with the fourth local OSC 
output coming from the RF block to create the TG 1st IF signal 
of 30 MIfe. This IF signal goes through an anplifier and BPF, 
then couples to the following mixer via an FET attenuator for 
ALC.
The 30 MBs IF band-pass filter must have a pass bandwidth of 
approximately 2 MHz, since the operation level during tune 
amplifier operation is +15 dB higher than the noise level at an 
RBW of 1 MHz. The ALC control voltage is furnished from the 
Tracking Generator 1.
Ihe 176 MIfe output of the third local oscillator is coupled to 
the TG second mixer via an isolation amplifier and is converted 
into the 2nd IF signal of 206 MIfe. This IF signal is coupled to 
the Tracking Generator 3 via a BPF.

(2) Tracking Generator 3 BTB-010130 (Circuit diagram No. 57)
The 206 M &  TG second IF signal furnished from Tracking 
Generator 2 is coupled to the IS third mixer (via an LPF), where 
it is mixed with the 2nd local oscillator output of 1.84 GHz 
furnished from the RF block via a BPF and isolation amplifier, 
to create the third IF signal of 2.046 Gfc.

(3) 2.046 GHz isolation anplifier and BPF
The 2.046 Glfe IF signal is output to Tracking Generator 1 via a
2.046 GHz tuned amplifier, BPF, and 2.2 GHz LPF. Ihe tuned 
amplifier, BPF, and LPF are contained in a hybrid module.
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(4) Ttacking Generator I BTF-010128 (Circuit diagram No. 55)
The third TG IF signal of 2.046 GHz furnished from the above BPF 
is coupled to the TG final 4th mixer, where it is mixed with the 
first local OSC output of 2 - 4 GHz coming from the 3.9 GHz LPF 
block, to create the final TG output of 400 kHz to 1.8 GHz.
This output is amplified by a three-stage video amplifier after 
passing through a 1.8 GHz LPF. The output to the counter is 
taken out from the middle of this video amplifier via a 
distributor.
The output level of the video amplifier is detected by a level 
detector and fed back to the FET attenuator in Tracking 
Generator 2 to form an ALC loop. The output of the tracking 
generator 1 is fixed at 0 dBm, and is coupled to the front panel 
connector via a TG attenuator.

10-3-9. 3.9 GHz LPF Block (MEP-351) (Circuit diagram No. 76)

The 2-4 GBz first local oscillator output for TG is furnished from a 
coupler in the YIG block to this 3.9 GHz LPF block. It then goes 
through a 2-4 GQs isolation amplifier and a 3.9 Glfe LPF (which 
rejects second and higher harmonics) before output to the TG-1 block.

10-3-10. Counter Block (MEP-349) (Circuit diagram No. 73)

The counter block consists of a counter and counter switch. As shown 
in Figure 10-16. This block is used for center frequency setup or 
frequency measurement in the counter mode.
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Fig. 10-15 Counter block configuration



(1) Counter (BLJ-010131) (Circuit diagram No. 74)
This counter covers a frequency range from 400 kHz to 1500 MHz. 
It has two inputs accepting the TG output and the output of the 
counter switch (input-1 and Input-2). The TG output signal 
applied to Input-1 is amplified to a level adequate to drive the 
counter, goes through a Schmitt trigger circuit, divided by 4 
and 2, and then coupled to the counter via a gate logic.
Counter data and gate time setup information is furnished from 
the CPU via the ATT I/O block by the READ or WRITE signal.
The signal for Input-2 is switched before the gate logic and 
treated in much the same way as the Input-1 signal.

(2) Counter switch (BLB-010505) (MEP-400) (Circuit diagram No. 75) 
The counter switch selects one of the outputs of the third block
2 MHz VCO, 23 MHz VCO, first IF, RF block 204 MHz OSC, RF block 
33.33 MHz, and third block 153.3 MHz, and couples it to the 
internal counter to read the selected output frequency.

10-3-11. Attenuator I/O (BGN-010220) (Circuit diagram No. 38)

This board takes out the following control data from the data bus to 
provide the corresponding control functions:
(1) Counter switch control
(2) Counter data send and receive
(3) TG attenuator control
(4) RF attenuator control
(5) DC-AC couple switching, Input 1 or 2 switching, and frequency 

response compensation
The frequency response compensation circuit creates a voltage to 
control the RF block gain according to the sweep and calibration 
signals to compensate for the frequency response slopes of tbe TR4172 
attenuator, mixer, and so on. The addresses and data for each 
control signal are listed in Table 10-2.
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Table 10-2 Attenuator I/O address and data

ADDRESS

A2 A1 AO
0 0 0 Counter SW selection
0 0 1 Counter control
0 1 0 Counter data in/out
0 1 1 Tracking Generator Attenuator
1 0 0 RP input Attenuator
1 0 1 DC-cut, input select, RF level correction internal- 

standard ON/OFF, RF BW select.
1 1 0 Lock Interrupt Read

1) COUNTER SW SELECTION

DATA bit
7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 1 T.G count
0 0 0 0 0 0 1 0

0 0 0 0 0 1 0 0 1st LOCAL IF 5 to 45 MHz
0 0 0 0 1 0 0 0 4th LOCAL 33.33 MHz
0 0 0 1 0 0 0 0 3rd LOCAL 153.33 MHz
0 0 1 0 0 0 0 0 3rd LOCAL 23 MHz; VCO about 23 MHz
0 1 0 0 0 0 0 0 3rd LOCAL 2 MHz VCO about 2 MHz
1 0 0 0 0 0 0 0 2nd LOCAL 204.4 MHz
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2) COUNTER CONTROL FUNCTION

DATA bit
7 6 5 4 3 2 1 0

0 to counter latch out enable
0 counter interrupt enable

0 /1 s trobe
0 /1 select

0 0 counter time base 25 u
0 1 counter time base 10 u
1 0 counter time base 8 u
1 X ----- -------- — ----- —

3) TG ATT. 4} RF ATT

DATA bit RF ATT
5 4 3 2 1 0

0 1 0 1 1 0 0 dB
0 1 1 0 1 0 -1 0 dB
1 0 0 1 1 0 -2 0 dB
1 0 1 0 1 0 -30 dB
1 0 0 1 0 1 -40 dB
1 0 1 0 0 1 -50 dB
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5) DC CUT., INPUT SELECT, RF LEVEL CORRECTION, INTERNAL STD. ON/OFF RF 
BW SELECT.

DATA bit
7 6 5 4 3 2 1 0

0 /1 DC/ AC
0 /1 0 INPUT1/INPUT2

1 1 1 RF LEVEL CORRECTION
0 /1 RF BW SELECT (IF RBW 300 kHz to 

10 Hz/1 MHz
1 /0 INT. STD. ON/OFF

1: approximately +5 V 
0: approximately 0 V

10-3-12. YIG OSCILLATOR I/O BGN-010219 (Circuit diagram No. 37)

This board takes out the following data from the data bus to provide 
the corresponding control functions:
(1) YIG OSC main tuning data
(2) YIG OSC FM tuning data
(3) YIG OSC sweep variable
(4) Sweep control (sweep attenuation, MAIN, FM, third sweep A, 

and third sweep B)
(5) YIG driver control
(6) First PLL block control
(7) Reference voltage source of +10 Vdc
The data given in item 1, 2, and 3 above are converted from digital 
codes into the corresponding analog voltages, which are then applied 
to the YIG driver.
The addresses, data, and output voltages for each control signal are 
listed in Table 10-3.
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Table 10-3 YIG I/O address and data

ADDRESS

A2 A1 AO CONTROL FUNCTION
0 0 0 j TUNING MAIN
0 0 1

0 1 0 TUNING FM
0 1 1 SPAN CONTROL (1) (Variable)
1 0 0 SPAN CONTROL (2) (1, 1/10, 1/100, ZERO)
1 0 1 1st LOCAL LOCK CONTROL
1 1 0 1st LOCAL LOCK (100 MHz/101 MHz) CONTROL
1 1 1 1st LOCAL LOCK 1/N

1) SPAN CONTROL (2)

2) 1st LOCAL LOCK CONTROL

DATA bit FUNCTION
7 6 5 4 3 2 1 0

0 1 1 1 0 1 1 INITIAL
1 0 0 LOCK ON
0 1 1 LOCK OFF

1 0 YIG OSC FILTER ON SPAN £  10 MHz
0 0 YIG OSC FILTER ON SPAN £500 kHz
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3) 1st LOCAL LOCK (100 MHz/101 MHz) CONTROL

DATA bit FUNCTION
7 6 5 4 3 2 1 0

0 /1 1st LOCAL PLL + +/-
1 0 1 0 1 N=5100 MHz/101 MHz LOCK

N=40 1 1 1 0

1 1st LOCAL IF COUNTER OUTPUT
1 1 100 MHz/101 MHz OSC OFF

1: approximately +5 V 
0: approximately 0 V

10-3-13. Third Local I/O Board ■-BGN-Q-1-0t224-̂ * Xgircult-cdia^gam No. 39)

This board takes out the following data from the data bus to provide 
the corresponding control functions for the third local block and TG
block:
(1) Third Local Tune 1
(2) Third Local Tune 2
(3) Third Local Tune 3
(4) Third Local PLL 1/N Data
(5) Third Local Control (PLL, filter, counter switch)
(6) TG Control (Normal, Tune, Phase)
Tunes 1, 2, and 3 are used to set up the tuning voltages for the 
23 MHz VCO and 2 MHz VCO by adding them to the sweep signal furnished 
from the YIG I/O board. The addresses, data, and output voltages of 
each control signal are listed in Table 10-4.
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Table 10-4 Third Local I/O address and data

ADDRESS

A2 A1 AO CONTROL FUNCTION
0 0 0 3rd LOCAL TUNING A
0 0 1

0 1 0 3rd LOCAL TUNING B
0 1 1 3rd LOCAL TUNING C
1 0 0 3rd LOCAL LOCK I/N
1 0 1 3rd LOCAL PLL, 2 MHz VCO FILTER, COUNTER OUTPUT
1 1 0 TG CONTROL

1) 3rd LOCAL PLL, 2 MHz VCO FILTER, COUNTER OUTPUT

DATA bit FUNCTION
4 3 2 1 0

1 1 3rd LOCAL PLL. LOCK ON SPAN £ 50 kHz
0 1 2 MHz VCO FILTER SPAN £  10 kHz

0 0 1

A
/ 2 MHz VCO COUNTER OUT. CONTROL

0 1 0 23 MHz VCO COUNTER OUT. CONTROL
1 0 0 153.3 MHz COUNTER OUT. CONTROL

2) TG CONTROL

DATA bit FUNCTION
4 3 2 1 0

0 0 0 0 0 TG OFF
0 0 1 0 1 TG ON
0 0 1 1 0 TUNE MODE
1 0 1 0 1 PHASE 3.33 MHz OUTPUT ON

1: approximately +5 V 
0: approximately 0 V
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10-3-14. RF Section Power Supply (Mother, RF Power )
BLK-010226 BLF-010370
The RF section contains the following DC supply voltages:

+12 V, +15 V, -15 V, and +5 V 
The +12 VDC is supplied to the thermostatic oven for the time base 
quartz-controlled oscillator and for memory back-up. It is left 
active as long as the power cable of the instrument is plugged into 
an AC power source. Note that unregulated voltages are also 
available. Each DC supply circuit has its own fuse and thermostat 
just before each voltage regulator.

10-4. DISPLAY SECTION FUNCTIONAL BLOCK DESCRIPTION

10-4-1. IF Block (MEP-338) BLP-010229 (Circuit diagram No. 25, 26)
BLP-010230 (Circuit diagram No. 27, 28, 29)

The IF block consists of an RBW to display the 3.33 MHz IF signal 
from the RF section, amplifier (with 10 dB gain) to control reference 
levels, and attenuators.
Figure 10-17 shows the configuration.
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RBW
1 MHz S I

-oNo-
RBW lMHz-10 kHz

Z

I r a l
S5

-o'vo-
S7

X'tal

RBW 300 kHz- 
10 kHz

RBW 30 kHz- 
10 Hz

-o>o-

Xta] X'tal X'tal

* 2

S8 
—o ^o —

L / C
>

IF OUT
- © t o  L o g . A m p .

RBW 1 MHz-
10 HZ

J
RBW 7 Hz

Note:
*1 When RBW ̂  3 kHz, 30 kHz RBW is selected. 
*2 When RBW is 7 Hz, 10 Hz RBW is selected.

SourceF o l l o w e r
SI: BW 1 MHz
S2: LC 300 kHz to 10 kHz 
S3: LC 1 MHz to 10 kHz 
S4: Xtal 3 kHz to .7 Hz■; 
S5: LC 300 kHz to 10 kHz 
S6: LC 1 MHz to 10 kHz 
S7: Xtal 3 kHz to 10 Hz 
S8: Xtal 7 Hz

Fig. 10-16 IF block configuration
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The IF block is divided into IF-I and IF-II boards. The IF-I board 
holds three LC filters and four quartz filters. It performs RBW 
selection and signal path switching according to the control signal 
furnished from the IF-II board. The IF-II Board holds a 10 dB 
amplifier, attenuators with 1 and 0.1 dB steps, two LC filters, four 
quartz filters, and control circuit. Table 10-5 shows the control 
signals.

Table 10-5 IF control signals address and data

ADDRESS

A2 A1 A0 CONTROL FUNCTION
0 0 0 RESOLUTION BAND WIDTH
0 0 1 SWITCH CONTROL
0 1 0 STEP AMP 10 dB
0 1 1 1 dB ATT, 0.1 dB ATT.

1) RESOLUTION BAND WIDTH
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2) SWITCH CONTROL

DATA bit RBW •
7 6 5 4 3 2 1 0

1 0 1 1 0 1 0 1 RBW 1 MHz
1 0 1 1 0 1 1 0 RBW 300 kHz to 10 kHz
0 1 0 0 0 1 1 0 RBW 9 kHz (OPTION 01)
0 1 0 0 1 0 0 0 RBW 3 kHz to 10 Hz
1 1 0 0 1 0 0 0 RBW 7Hz

3) STEP AMP 10 dB

DATA bit STEP AMP
7 6 5 4 3 2 L 0

0 0 0 0 0 0 0 1 10 dB
0 0 0 0 0 0 1 0 20 dB
0 0 0 0 0 1 1 0 30 dB
0 0 0 0 1 0 1 0 40 dB
0 0 0 1 1 0 1 0 50 dB
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4) 1 dB ATT 0*1 dB ATT

DATA bit 0.1 dB ATT DATA bit 1 dB ATT
7 6 5 4 3 2 1 0

0 0 0 1 0.1 dB ATT 0 0 0 1 1 dB ATT
0 0 1 0 0*2 dB ATT 0 0 1 0 2 dB ATT
0 0 1 1 0.3 dB ATT 0 0 1 1 3 dB ATT
0 1 0 0 0.4 dB ATT 0 1 0 0 4 dB ATT
0 1 0 1 0.5 dB ATT 0 1 0 1 5 dB ATT
0 1 1 0 0.6 dB ATT 0 1 1 0 6 dB ATT
0 1 1 1 0.7 dB ATT 0 1 1 1 7 dB ATT
1 0 0 0 0.8 dB ATT 1 0 0 0 8 dB ATT
1 0 0 1 0.9 dB ATT 1 0 0 1 9 dB ATT

1 0 1 0 10 dB ATT
1 0 1 1 -11 dB ATT
1 1 0 0 12 dB ATT
1 1 0 1 13 dB ATT
1 1 1 0 14 dB ATT
1 1 1 1 15 dB ATT

10-4-2. Logarithmic Anplifier Block (MEP-337) BLP-010231 
(Circuit diagram No. 30)
Figure 10-18 shows the Log Amplifier block configuration.
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LOG AMP. Buffer Amp.

Fig. 10-17 Log. Amp. configuration



Ihe Log Amplifier compresses the output of the IF block into 
logarithmic scale, and converts it into DC voltage.
In the Log mode, the 3.33 MHz IF signal is coupled to IC3 and IC4, 
where it is amplified by 60 dB. The output of these ICs are coupled 
to ICl and IC2, where it is compressed into logarithmic scale. ICl 
and IC2 handle signal levels between -60 and -100 dB, while IC3 and 
IC4 handle those between 0 and -50 dB.
Ihe output of these ICl and IC2 are added by IC5 and IC6 and 
converted to be dc voltage and output.
In the Linear mode, the 3.33 MHz IF signal is coupled to a linear 
amplifier with 10 dB step gain, where it is amplified, and then 
detected before output.
In the QP mode, the output voltage obtained in the Log mode is added 
to that obtained in the Linear mode. Ihe resulting signal is output 
after adding the charging/discharging time constants specified in the 
C.I.S.?»L. standard.

10-4-3. Phase Block (MEP-339) BLP-010205 (Circuit diagram No. 31, 32)

Figure 10-18 shows the phase block configuration.
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Fig. 10-18 Phase block configuration



On Che TR4172, phase information is displayed on its video monitor be 
exercising phase comparison between the TG time base signal of 
3*333 MHz and the final IF signal (i*e* the output of the Log Amp.) 
for the input signal.
The time base signal of 3*333 MEfe furnished from the tracking 
generator is first divided by 20 into 166 kHz* It then goes to a 
phase shifter circuit for electrical length compensation, where the 
signal phase is made variable, before being multiplied again by 20 
into 3*333 MIfe. This 3*333 MHz time base signal and another 
3.333 MHz IF signal from the Log Amplifier are both down-converted 
with a 3*30 MHz local frequency into 33 kHz, which is coupled to a 
phase detector. The output of the phase detector is output to the 
analog I/O board (to be described later) via an LPF*
To detect and display small phase differences, a 33*33 MHz (which is 
obtained by multiplying-by-10 the 3*333 MHz IF signal from the Log 
Amp.) and the 3.333 MHz time base signal (which is obtained by 
multiplying-by-9 the 30.000 MHz IF signal from the TG) are mixed 
together into 3.33 MHz when the phase range is 4 deg/div. or below. 
This 3.33 MBs is phase-compared with the 3.33 MHz time base signal 
from the tracking generator. As a result, a phase difference ten 
times larger can be obtained, which allows display of small phase 
differences.

10-4-4* CRT Driver (BGK-010184) (Circuit diagram No. 10)

The CRT driver accepts the X and Y signals from the analog I/O board 
to drive the CRT display. It contains a CRT bias voltage, blanking, 
dynamic focus, and other circuits*
Along with the blanking function, the blanking circuit also provides 
a function to intensify only signal response traces on the display by 
using the AY signal supplied from the analog I/O board, so that the 
traces are clearly visible in contrast with other information display 
(such as messages, labels, or scale).
In order to compensate for the focus characteristics of the CRT, the 
dynamic focus circuit uses a ramp voltage to control the focus 
voltage to obtain even focus over the entire screen.
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10-4-5. High Voltage (BLP-010204) (Circuit diagram No. 9)

This circuit generates high voltage for the CRT. Figure 10-20 shows 
the circuit configuration. Table 10-6 shows typical CRT bias 
voltages.

Intensity Focus 

Fig. 10-19 High voltage circuit configuration
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Table 10-6 CRT bias voltage

A 12 to 13 kV
k -3 kV

G1 -3 to -3.1 kV

<=2 68 to 88 V
P1 -2.4 kV

P2 0 to 135 V
ISD 0 to 135 V
COL 0 to 135 V
PDS 0 to 135 V
H 6.15 V RMS

A sine wave of approximately 30 kHz in frequency and 30 Vp-p in 
amplitude is generated by a blocking oscillator. Ihe output of this 
oscillator is stepped up by a high voltage transformer into 
approximately -3 kV, which is used as a cathode voltage for the CRT. 
Part of this voltage is fed back to the oscillator to stabilize the 
oscillation.
An anode voltage is boosted by the booster block into +12 to +13 kV. 
Ihe intensity and focus voltages furnished from the CRT driver 
control the potentials at Gl and Pi electrodes of the CRT 
respectively.
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10-4-6. Ramp Generator (BGF-010185) (Circuit diagram No. 11)

The ramp generator consists of a saw-tooth generator for X-axis sweep 
and a sweep trigger circuit. Sweep time can be set up between 1 Ms 
and 1000 sec either by controlling the input current to the 
integrating circuit (by means of a D-A converter) or switching the 
integrating capacitors and input resistors. The output voltage to 
the display section is from -5 V to +5 V, while that to the RF 
section is from +5 V to -5 V.

10-4-7. Analog 1/0 (BGF-010186) (Circuit diagram No. 12)

The analog 1/0 board contains a DC amplifier section which performs 
A-D conversion on the input signal from the LOG and Phase blocks, and 
line generator, character display, and scale display sections which, 
in combination, processe the X and Y signals furnished from the D/A 
board and outputs to the CRT driver.

(1) Log Mag Amp section
Consists of a DC amplifier for switching between 10, 5,2, and 
1 dB.

(2) Phase, GD Mag Amp section
Consists of a DC amplifier for switching between 80, 40, 20,
.... 0.2 deg/div.

(3) Video Filter section
1 MHz to 1 Hz LPF and 1-3 step switching circuit.
The outputs of these three circuits are output to the A/D board, 
where they are converted into digital codes and processed by the 
CPU.

(4) Line generator section
This section contains an integration circuit which smoothes the 
step-like output of the D/A converter.

(5) Character display section
This section adds character voltage to the X and Y voltages from 
the D/A board to display character information, such as labels 
or readouts, on the display.
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(6) Graticule display section
This section displays the graticule of 10 x 10 divisions on the 
screen.

See paragraph 10-4-14 for basic display operations.

10-4-8. A-D Converter Section (BGP-010187) (Circuit diagram No. 13)

(1) A-D converter
A-D converter section contains a peak detector (for the Y signal 
furnished from the analog I/O board) and A-D converter. It 
converts the X signal (furnished from the ramp generator) into 
digital code and outputs it on the data bus.

(2) Peak detector circuit
There are four detection modes: Normal, Positive, Negative, and 
Sanple modes. The Normal mode detects whether the input voltage 
is increasing or decreasing. If the voltage is increasing, it 
automatically selects the positive detector; if the voltage is 
decreasing, it automatically selects the negative detector. In 
either case, the detector holds the peak level.
Figure 10-20 shows the circuit operation timing.

Y IN

NORMAL MODE PEAK DETECTOR 
SAMPLE HOLD VOLTAGE

SAMPLING TIMING

Fig. 10-20 Peak detector normal mode timing chart
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(3) A/D converter circuit

The voltage held by the detector circuit is analog - to digital 
converted by a successive approximation A-D converter to 
generate a Y signal. The ramp voltage is analog - to digital 
converted by a follow up approximation A-D converter to generate 
an X signal.

10-4-9. D/A Converter (BGP-010188) (Circuit diagram No. 14)

The D/A converter reads data in tbe spectrum, character, line, and 
some other display modes (to be described later) by a control signal 
furnished from the display controller, converts it into the X and Y 
signals, and outputs them to the analog I/O board.

10-4-10. Display Control (BGP-010189) (Circuit diagram No. 15)

The display control provides various display control signals and 
timing to display data in different display modes which will be 
described later.

10-4-11. I/O and GP-IB (BGP-010190) (Circuit diagram No. 16, 17)

Tbe I/O and GP-IB section consists of the following five circuits:
(1) CS signal generator for each I/O in the display and RF sections. 

Tbe CS signal is used to activate the function selected from tbe 
keyboard.

(2) Timing controller for control signals
(3) Interrupt input circuit
(4) Address bus control for D/A board memory
(5) GP-IB interface (TMS9914)

10-4-12. CPU (BGP-010191) (Circuit diagram No. 19, 20)

Tbe CPU section consists of a Z80 processor, ROM (8 kbytes), RAMs (64 
kbytes dynamic RAM, which holds data after A/D conversion), clock 
generator, reset circuit, and others.
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10-4-13. Memory Key Control (BGP-010192) (Circuit diagram No. 21, 22)

This section consists of 64 kbyte-ROMs, 8 kbyte-RAM and key control 
circuit.
Tbe 8 kbyte-RAM is used for data save and recall operations. It is 
backed up by an internal battery so its contents are left intact even 
when tbe instrument is switched off. Tbe battery can bold tbe memory 
contents for approximately two weeks.
Tbe key control provides all control over all tbe keys on tbe display 
and RF sections, LED indicators, and data read operations using tbe 
DATA knob.

10-4-14. Display Operation

Tbe CRT display on tbe TR4172 uses tbe random scan system, in wbicb 
information display is made by specifying the X and Y coordinate 
values on tbe screen. Tbe display modes include the following five 
modes:
(1) Character display
(2) Line display
(3) Spectrum display
(4) Graphic display
(5) Analog display
Each of these modes (jobs) is illustrated in Figure 10-22.
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character

Spectrum

Line

■Graphic

Fig, 10-21 Display modes
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Display operation starts with fetching the specified job contents 
from the job memory in the display control. Control signals and 
timings are determined according to this job memory contents, and are 
output to the analog I/O board. Figure 10-22 shows a flowchart for 
display operation.
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Display flowchart
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Fig. 10-22 Display operation flowchart (Cont*d)
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Fig. 10-22 Display operation flowchart (Cont'd)
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4

Fig. 10-22 Display operation flowchart (Cont'd)
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(1) Character display
Figure 10-23 shows a block diagram relating to character display 
operation. Character information includes all labels, setup 
information, and readouts on the display operation.

10 - 57



Fig. 10-23 Character display block diagram



When a character is to be displayed, the pertinent data is 
fetched from the RAM (position) on the D-A board to determine 
the Y axis position, is subjected to A-D conversion, and then 
output as Y OUT signal (V(y)). To determine the X axis 
position, output from the character X position counter output is 
subject to D-A conversion, and then output as X OUT signal 
(V(y)). Then, the pertinent character data is fetched from the 
character RAM. The character data causes the pertinent 
character to be read from the character ROM. The CX and CY data 
(each 3 bits) for character display are then output to the 
analog I/O board, where they are each subject to D/A conversion 
into Vex and Vcy voltages, and added to Vx and Vy voltages to be 
shown on the display.
After this operation sequence is executed to all the characters 
to be displayed, the control proceeds with the next job fetch.

(2) Line display
Figure 10-24 shows a block diagram relating to line display.
The line display shows the graticule (10 x 10) and display line 
on the display.

Fig. 10-24 Line display block diagram
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When an X line is to be displayed, RAM (position) data is set 
into latch 1, is subjected to D-A conversion, and is output as Y 
OUT voltage to determine the Y line position. An X line can be 
displayed if the switch is operated so that a ramp voltage is 
output from the analog I/O board* The X line display sequence 
is repeated 10 times before the Y line is displayed. For Y line 
display, the RAM data is set into latch 2, is subject to D/A 
conversion, and is output to X OUT to determine the Y line 
operation. A ramp voltage is applied to Y OUT to display a 
single Y line. The Y line display sequence is repeated 10 times 
to display the conq>lete graticule.
The display line can be obtained in much the same way as the X 
line display operation,

(3) Spectrum display
Figure 10-25 shows a block diagram relating to spectrum display.
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Fig. 10-25 Block diagram for spectrum display



The spectrum display mode is used for signal phase and response 
display. The X and Y signals which were subjected to A/D 
conversion on the A/D board, are first stored in the dynamic RAM 
on the CPU board, processed by CPU, then transferred to the 
static RAM on the D/A board. The static RAM includes memory A 
and B, either of which is selected according to panel setup.
The contents of the RAM are set into X and Y latches, subject to 
D/A conversion, then output to the analog I/O board to be 
displayed.

(4) Graphic display
Figure 10-26 shows a block diagram pertaining to graphic display.

Latch 1

Fig. 10-26 Block diagram for graphic display
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Two pages of graphic display are supported by memories A and 8. 
Each memory holds X data at address 0=0 and Y data at address 
0=1 respectively. Since each dot is assigned two bytes of data, 
the maximum number of data in one page is 512 points. X data is 
set into latch 3 when Address 0=0, while the contents of latch 3 
is set into latch 2 when Address 0=1 and Y data is set into 
latch 2. Bata set into each latch subject to D/A conversion to 
provide a single point of display on the CRT. The graphic 
display as shown in Figure 10-27 is obtained by repeating the 
above sequence.

Fig. 10-27 Graphic display on the monitor 

Analog display
In the analog display mode, the video filter output on the 
analog 1/0 board is directly displayed on the monitor, with no 
digital processing performed on the display signal. This mode 
is effective only when zero frequency span and a sweep time of 
19 ms or less is selected. It may be convenient to check the 
modulation signal component on the time axis.



M F M O  &



SECTION 11
CALIBRATION AND ADJUSTMENT

This section describes the calibration procedure for tbe TR4172 Spectrum 
Analyzer. After tbe instrument is serviced, be sure to carry out 
performance check and calibration.
For quick part identification, tbe part numbers and symbols printed or 
inscribed on PC boards or schematic diagrams are used throughout this 
section.

11-1. GENERAL

11-2. PREPARATION AND GENERAL PRECAUTIONS

Tbe tools and instruments required for calibration are listed in the 
following table. Use the recommended instruments in tbe list or their 
equivalents.

11-2-1. Tools and Instruments Required for Calibration

Table 11-1 Measuring instruments required

Instrument Specifications Recommended
model

(1) Synthesized signal 
generator

Frequency range: 500 kHz to 1000 MHz 
Output level: +10 to -30 dBm 
Output impedance: 50 u 
Output level flatness: ±0.5 dB 
Frequency accuracy: 2 x 10“8

(2) Synthesized func
tion generator

Frequency range: 1 Hz to 20 MHz 
Output level: +10 to -30 dBm 
Output impedance: 50 U 
Output level flatness: ±0.2 dB 
Frequency accuracy: Approx.10-8

(3) Frequency counter: Frequency range: Up to 4 GHz 
Input level: +20 to -30 dBm 
Input impedance: 50 a 
Frequency accuracy: 2 x 10-9

TR5211 
(ADVANTEST)
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Table 11-1 Measuring instruments required (Cont’d)

Ins tr ument Specifications Recommended
model

(4) Spectrum analyzer 
with tracking 
generator

Input frequency range: 100 kHz to 4 GHz 
Tracking generator output: 400 kHz to

2 GHz
T.G. output flantness: ±1 dB 
Impedance: 50 ft

TR4111A,
TR4151
(ADVANTEST)

(5) Marker generator Frequency: 1 MHz, 50 kHz, 5 kHz 
Full power: Approx. 0 dBm 
Impedance: 50 u

(6) Power meter Frequency range: 100 kHz to 1800 MHz 
Sensitivity: -30 to +20 dBm 
Accuracy: ±0.2 dB 
Impedance: 50 ^

(7) Digital voltmeter Measurement range: 0V to ±1000 V 
Accuracy ±0.1%

TR6841
(ADVANTEST)

(8) Higb voltage probe Voltage range: More than 20 kV 
Impedance: More than 1000 Mii

TR1116 
(ADVANTEST)

(9) Oscilloscope Fr equency: Appr ox.100MHz 
Sensitivity: 5mV

(10) DC voltage 
standard

Output voltage: +15 V

(11) High impedance 
pr obe

Measurement range: DC to 500MHz

(12) Attenuator Frequency range: DC to 500 MHz 
Attenuation: 0-100 dB at 10 dB steps 

0-11 dB at 1 dB steps 
Accuracy: ±0.2 dB at 10 dB steps 

±0.02 dB at 1 dB steps 
Impedance: 50 U

(13) Scale

Table 11-2 Jigs and tools required for adjustment

Item Stock No. Remarks
Input cable 
Interconnecting cable 
Interconnecting cable 
Interconnecting cable 
Interconnecting cable 
Interconnecting cable

MI-02 
MI-61 
MC-37 
MM-14 
MC-36 
MM-17

BNC-BUC (Short)*
BNC-BNC (Long)*
BNC-SMA
SMA-SMA
BNC-UM
UM-UM
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Table 11-2 Jigs and tools required for adjustment (Cont'd)

Item Stock No. Remarks
N (P) to BNC (J) conver
sion adapter 
UM to UM linear adapter 
SMA to SMA adapter 
' Extender boar d 
Extender board 

• Extender board

JUG201 JNG-20A/U*

UM-QA-JJ
HRM-501
(double, 28pins) 
(single, 22pins) 
(single, 28pins)

Items marked with an asterisk (*) are standard 
supply accessories.

11-3. PREPARATION

(1) Tbe local line voltage at which tbe instrument should be operated 
is 100, 120, 200 Vac ±10% or 240 Vac +4%, -10% (50/60 Hz).

(2) Before connecting the instrument to an AC outlet, be sure to set 
tbe POWER switch to STANDBY.

(3) Tbe calibration ambient temperature should be 20 to 30°c at a 
relative humidity of less than 80%. The calibration site should be 
free from dust, vibration, and noise.

11-4. TIME BASE CALIBRATION
Tbe time base oscillator contained in tbe analyzer is calibrated before 
shipment. Tbe frequency standard used for calibration has an absolute 
accuracy of 1 x 10~^ (secondary factory standard). When checking or 
calibrating tbe time base oscillator accuracy, use a frequency standard 
having tbe frequency accuracy equivalent to or better than tbe above 
mentioned absolute value.

Type A Type B Type C
Aging rate 5 x 10-9/day 2 x !0“9/day 5 x 10“ 10/day

5 x 10-8/montb 2 x 10“8/montb 1 x 10“8/montb
Long-term stability 8 x 10“8/year 5 x 10“8/year 2 x 10“8/year
Temper atur e char acter is tic 
(0OC to 50°C)

±5 x 10-8 ±1 x 10-8 ±5 x 10-9
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Instruments required: Frequency standard (with absolute accuracy of more
than 1 x 10 ^
Frequency comparator

(1) The time base oscillator output has a 10 MHz frequency and a level 

of approximately 5 V (TTL compatible). When I Jl____ |{ 7 | keys
SHIFT LABEL

are pressed subsequently, the oscillator output is output at the 
INT. STD. OUTPUT (J4) connector on the rear of the instrument. The 
frequency accuracy of the oscillator output can be adjusted by the 
STD ADJ. screwdriver adjustment next to the J4 connector.

(2) Prepare the measuring system as Figure 11-1, and adjust the STD 
ADJ. until the accuracy of each type of instrument is determined.

TR4172 (  R ear P a n e l)

*

STD ADJ. 

INT. STD OUTPUT CabteM-02

FMQUENCY UFFEfiENCf METO

E o 
o o

FREQUENCY STANDARD

Cable Mt-Q2

Fig. 11-1 Time base calibration

11-5. DISPLAY SECTION ADJUSTMENT
This paragraph describes the display section adjustment procedure.

11-5-1. Supply Voltage Adjustment (Board No. BGC-010198) (Circuit diagram No* 5) 
Instrument required: Digital voltmeter
(1) Set the POWER switch to ON, and check the supply voltage at each 

point. The location of voltage adjustment and test points are 
shown in Figure 11-2.
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(2) Using tbe voltage adjustments corresponding to each test point, 
adjust supply voltage until within specifications listed in 
Table 11-3.

R44---
TP 5 ---
R58---
TP4----
R50---
TP3---
R63---
TP2---
R33---
TP1 ---

Fig. 11-2 Supply voltage adjustments and test points on the 
DISPLAY POWER 1 board (BGC-010198)

Table 11-3

Test point Voltage Adjustment
TP-4 +25 V ±0.01 V R58
TP-5 + 15 V ±0.01 V R44
TP-2 + 135 V ±0.2 V R63
TP-3 -15 V ±0.01 V R50
TP-1 +5 V ±0.05 V R33

11-5-2. High Voltage Unit Adjustment and Check (BLC-0101204)
(Circuit diagram No. 9)

Instruments required: Digital voltmeter
High voltage probe

(1) Set tbe POWER switch to STANDBY.
(2) Remove phase block (MEP-339) from the instrument. (See Figure 

11-3.)
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MEP-339

Fig, 11-3 Removing the phase block (MEP-339)

(3) Remove the High Voltage Unit (BLC-010204) from the display
section, then temporarily secure it to the top left edge of the 
case as shown in Figure 11-4.
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CRT Socket

CRT Anode Cap.

•?>v0

Fig. 11-4 Adjusting high voltage unit

(4) Disconnect the CRT anode cap and CRT socket from the CRT. High 
potential charges may remain at the anode cap or CRT socket. 
Exercise utmost caution to avoid electrical shock. Leave all 
connectors other than the anode cap and CRT socket connected in 
their original sockets.

(5) After verifying that neither the anode cap nor CRT socket is in 
contact with the chassis or other components, set the POWER 
switch to ON.

(6) Adjust R62 until the voltage across the test point TP K and the 
GND (chassis) is -3.000 kV. Use a high voltage probe and a 
digital voltmeter for voltage check. Be sure that the impedance 
of the high voltage probe matches the input impedance of the 
digital voltmeter.
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Fig. 11-5 Adjustments and test points on the high voltage unit 
(BLC-0101204)

(7) Verify that the voltage across the anode cap and the GND 
(chassis)is +12 to +13 kV.- While checking this voltage, 
exercise caution to avoid electrical shock.

(8) Set the POWER switch to STANDBY. While monitoring the anode cap 
voltage with the digital voltmeter, discharge the anode cap.

(9) After verifying that the anode cap potential is lowered to the 
safety voltage, connect it to the CRT.

(10) Remount the high voltage unit (BLC-0101204) at its original 
position in the chassis, then connect the CRT socket to the
CRT. Remount the phase block to its original position in the 
chassis.
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11-5-3. CRT Driver and Bias Adjustment (Board: BGK-010184)
(Circuit diagram No. 10)

Instrument required: Oscilloscope
Digital voltmeter

(1) Set tbe POWER switch to STANDBY. Pull out the CRT driver board 
(BGK-010184) and remount it in tbe same slot using an extender 
board (28 pins,single). Tbe cables to the on-board connectors 
J281 and J282 should be connected to the board by extender 
cables. Set tbe POWER switch to ON.

Fig. 11-6 Adjusting setup using an extender board

(2) Check the voltages at pins 1 and 5 of on-board connector J182 
with a digital voltmeter. Adjust R203 and R199 until the 
voltage at each pin is +75 V.
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(3) Turn the INTENSITY control on the front panel of the display 
section completely clockwise to obtain maximum display 
intensity. Adjust R202 so the display is not subject to 
halation due to secondary electron radiation.

(4) Adjust R200 until pattern distortion is minimized.
(5) Place the standard pattern scale (included in the maintenance 

kit) on the display screen, and adjust the display gain and 
position. The gain and position adjustments for the axis are 
R193 and R192 respectively, and those for the X axis are R195 
and R194 respectively.

Upper limit of label (character)

Fig. 11-7 Standard display scale (MPH-20803A)
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Fig. 11-8 Adjustment and test points cn the CRT driver board (BGK-010184)

(6) Use the following key operations to obtain a signal response 
with steep transient:

□
MASTERRESET

CENT.
FRtQ.

FREQ.
SPAN

MHz
dB
s e c

MH;
dB
sec

REF - 1 0 .0 <t8» RTT 10 A t; 

10 dB/

Local Feedthrough------ --------

RBW 
1 KHz

VBW

300 kHz

SVP 200 *« SPAN 2000 MHz CENTER 100 MHz

Fig. 11-9 Signal response display for intensity adjustment



(7) Set INTENSITY control on the front panel to the center 
position. Adjust R64 on tbe high voltage unit (MEP-0101204) and 
R196 on the CRT driver board (BGK-010184) until tbe signal 
response trace is slightly visible on the display. At this 
time, R64 should be turned toward low intensity, while T196 
should be turned toward high intensity.

(8) Set tbe FOCUS screwdriver adjustment on the front display 
section to the center position. Adjust R63 on the high voltage 
unit and R201 on the CRT Driver board until tbe center of the 
display is well focused.

(9) Adjust R197 on tbe CRT Driver board until a good focus is 
obtained for tbe local feedthrough on the display.

(10) Adjust R198 so a good focus is obtained for tbe left and right 
areas of tbe display.

(11) While observing tbe signal at pin 1 of J283, adjust C248 until 
the waveform has no overshoot. Similarly, adjust C261 until the 
waveform at pin 3 of J283 has no overshoot. Connect tbe probe 
ground for tbe oscilloscope to a TP-GND on the board.

Overshooting

1

Fig. 11-10 Overshoot
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(12) Set tbe POWER switch to STANDBY. Return tbe CRT Driver board
(BGK-010184) into its original slot. Set the POWER switch to ON.

11-5-4. Data knob adjustment (Board: BGP-010192)
(Circuit diagram Nos. 21, 22)

Required instrument: Oscilloscope
(1) Using the oscilloscope, check the signals at TP2 and TP4 on the 

Memory board (BGP-010192).

Fig. 11-11 Locations of Memory board (BGP-010192) check points

(2) Turn tbe front DATA knob at a constant speed, and adjust R125 
and R126 until the signal waveforms at TP2 and TP4 have a duty 
ratio of 1:1.
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11-5-5. D-A converter +10 V adjustment (Board: BGP-010188)
(Circuit diagram No. 14)

Instrument required: Digital voltmeter
(1) Set the POWER switch to STANDBY. Pull out the D-A Converter 

board (BGP-010188), then remount it in the same slot using an 
extender board (double 28 pins).

(2) Set the POWER switch to ON. Check the emitter voltage of Q61 on 
the board with a digital voltmeter. Adjust the collector 
voltage to +10 V ± 10 mV with R91.

R91 Q61

Fig. 11-12 Adjustment on the D-A converter board (BGP-010188)

(3) Set the POWER switch to STANDBY, and return the board to its 
original slot (without extender board). Then set the POWER 
switch again to ON.

11-5-6. Ramp Generator Adjustment (Board: BGP-010185)
(Circuit diagram No. 11)

Instrument required: * Digital voltmeter
* Function generator
* Oscilloscope

(1) Set the POWER switch to STANDBY. Pull out the ramp generator 
board (BGP-010185), then remount it in the same slot using an 
extender board (double 28 pins).
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(2) Set the POWER switch to ON. Connect the oscilloscope to the
card-edge connector pin P1-9AB (RAMP OUT), and adjust R95 until 
the output ramp signal has a 0 V ±5 V amplitude.

R64 R65 R95 R83

CL)

Fig. 11-13 Adjustments on the ramp generator board (BGP-010185)

(3) Set the POWER switch to STANDBY. Pull out the Analog I/O board 
(BGP-010186), and remove the jumper wire from JP1. Connect the 
function generator output to the LOG test point.

(4) Remount the analog I/O board in its original slot, then set the 
POWER switch to ON.

(5) Set the function generator output to 500 Hz, +2 Vp-p in level, 
and sinewave. Set the sweep time of the Analyzer to 20 ms. 
Adjust R64 on the ramp generator board so that 10 cycles of sine 
wave exist within the scale span on the screen.

(6) Set sweep time to 2 sec. Set the function generator output 
frequency to 5 Hz. Adjust R65 on the Ramp Generator board 
(BGP-010185) so 10 cycles of sine wave appear within the scale 
span on the screen.
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(7) Press

(8)

ZERO SPAN

o
SHIFT

to 500 [sec. Set the function generator output frequency to 
20 kHz. Adjust R83 so that 10 cycles.of sine wave appear within 
the scale span on the display.
When R64 is readjusted, also readjust R65 and R83.

to select zero frequency span. Set sweep time

TP LOG JP1
Analog I/O (BGP-010186)

Fig. 11-14 Connecting a function generator output to the analog I/O board

(9) Adjust analog sweep. Set the output frequency of the function 
generator to 100 Hz. Set sweep time to 19 ms. Adjust R124 
until the signal response on the display is centered on the 
vertical center scale.

(10) Adjust rewriting position. Set sweep time to 10 sec. Adjust 
R130 until the trace rewriting position coincides with the 
blanking position at the center of the screen.

(11) Set the POWER switch to STANDBY. Disconnect the function 
generator output from the analog I/O board, and install the 
jumper wire at JP1. Return the analog I/O and ramp generator 
boards to their original slots, then set the POWER switch to ON 
again.
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11-5-7. Analog I/O Board Adjustment (Board No. BGP-010186)
(Circuit diagram No. 12)

Instrument required: * Digital voltmeter (4 and a half digits.)
* Standard DC voltage source
* Function generator

Fig. 11-15 Locations of adjustments and test points on the analog 
I/O board (BGP-010186)

(1) Set the POWER switch to STANDBY. Pull out the Analog I/O board 
(BGP-010186), and remove jumper wires from JP1 and JP2. Remount 
the board in the same slot using an extension card (double 28 
pins).

(2) Connect the output of a standard DC source across the LOG test 
point and a GND test point. Set the voltage source output to 
0.000 V, then set the POWER switch to ON.
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(1) Adjusting the MAG. amplifier for logarithmic display
(a) Check the voltage across the test point log mag and a GND 

test point with a digital voltmeter. Press SHIFT, 1dB/DIV. 
to set the vertical scale to 1 dB/div. Adjust R311 until 
the voltmeter reading (offset voltage of the first 
operation amp.) is less than 50 yV.

(b) Press SHIFT, 10dB/DIV. to set the vertical to 10 dB/div. 
Check the voltage across the test point MAG and GND (test 
point). Set standard DC output to 2.5 V. Adjust R134 
until the voltage is 2.5 V ±5 mV.

(c) Set standard DC output to 0.000 V. Adjust R130 until the 
voltmeter reading is 5.000 V ±5 mV.

(d) Repeat steps (b) and (c) several times.
(2) Adjusting the MAG. amplifier for phase display

(a) Set the output of standard DC to 0.000 V. Disconnect it
from the log test point and reconnect it to the phase test 
point.

(b) Press
MASTER
RESET

FREa
SPAN

MHr
dB1 0 and

GROUP
DELAY then use

the DATA knob to set the vertical scale to 20 ns/div. 
Check the voltage across the offset test point and GND 
(test point) (offset voltage of the first operation amp.). 
Adjust R315 until the offset voltage is less than 50 uV.

(c) Check the voltage at the test point MAG to GND. Adjust 
R164 until the voltage is +2.500 V +5 mV.

(d) Set the standard DC output to +400 mV, and adjust R158 
until the voltmeter reads +5.100 V ±5 mV.

(e) Set the output of standard DC to -400 mV, and verify that 
the voltmeter reading is -0.100 V ±5 mV.

phaS£ to select 8°/div. Set the standard DC output(f) Press

to +400 mV. Adjust R156 until the voltmeter reads +4.750 V 
±5 mV.

(g) Use the DATA knob to select 20°/div. Set the standard DC 
output to +1.000 V. Adjust R147 until the voltmeter reads 
+4.750 V + 5 mV.
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(h) Use the DATA knob to select 40°/div. Set the standard DC 
output to +2.000 V, Adjust R150 until the voltmeter reads 
+4.750 V +5 mV.

(i) Use the DATA knob to select 80°/div. Adjust R153 until 
the voltmeter reads +3.625 V +5 mV.

(3) Scale position adjustment
(a) Adjust R183 so the bottom end of the vertical scale is 

aligned to the bottom graticule of the horizontal scale.
(b) Adjust R190 until the left end of the horizontal scale is 

aligned to the leftmost graticule of the vertical scale.
(c) Adjust R180 until the top end of the vertical scale is 

aligned to the top graticule of the horizontal scale.
(d) Adjust R188 until the right end of the horizontal scale is 

aligned to the rightmost graticule of the vertical scale.
(4) Character size and position adjustment

(a) Place the standard pattern scale shown in Figure 11-7 (used 
for x-and y-axis adjustment) on the display screen.

(b) Make the following adjustments until each character 
location is aligned to the standard pattern scale:
R236 for character position on the y-axis.
R240 for y-axis gain.
R256 for character position on the X-axis.
R254 for x-axis gain.

(5) Line generator adjustment
(a) Disconnect standard DC output from PHASE and GND test 

points, to which it was connected during the adjustment of 
the MAG. amplifier for phase measurement. Connect the 
function generator across LOG and GND test points.

(b) Press □ . E
master SWEEP TIME

MHz
dB
sec

to set sweep time

to 1.5 s. Set the function generator output to 500 Hz,
2 Vp-p, with DC offset of 1.3 V.
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(c) Press ° a  | | | , and turn the DATA knob slightly. The
VIEW MARKER

marker will move vertically. Adjust C354 so the marker 
traces the signal response on the display.

Fig. 11-16 Marker level adjustment

(d) Disconnect the function generator from the LOG and GND 
terminals, and set the POWER switch to STANDBY. Install 
jumper wires on JPl and JP2, then switch the analyzer chi 

again.
(e) While the instrument is in the initial default state, 

prepare it as follows:

CENT.
FREQ.

MHz
dB
sec

FREQ.
SPAN

kHz+d8m
tnsec

REF.
LEVEL

Hl —dBm 
usee

3
RES. BW

5dB/DtV.

I ! 1 8

kHi
msec
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(f) Connect the CAL. OUT, connector to the INPUT-1 connector to 
display the CAL, OUT. signal response. Adjust C375 until a 
smooth and straight response trace is obtained.

Adjust so the signal response 
is smooth and free of ripples.

t >

Fig. 11-17 Line generator adjustment 1

(g) Update the panel setup on the instrument as follows: 

□ □ □
SHIFT LABEL BACK SPACE

CENT.
m

MX;dB
sec

FREQ.
SPAN

kHz+fl8m
msec

RES. BW

REF.
LEVEL

□
PEAK SEARCH

(h) Adjust the CAL control on the front panel of the analyzer 
until the level readout identified by the marker is exactly 
-20.0 dBm.

(i) Press MKR OFF, and adjust C363 until the signal response 
peak is positioned on the horizontal scale at -20 dBm.

kHz
+dBm
msec

Hz
—d8m
usee

3 0

I - 0
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NG NG OKA A  7̂ -20 dBm line

Fig. 11-18 C363 adjustment

(j) Adjust line generator in the graphic mode (S parameter 
display). Disconnect the CAL. OUT. from the INPUT-1

O D D Sconnector. Press to select the S**sterj SH1FT label
RESET 1

parameter display mode. Adjust C366 until a smooth 
circumference line (for a Smith chart, for example) is 
obtained. Then adjust the horizontal position of the Smith 
chart with R309 until the center position of Smith chart is 
aligned to the center graticule of the vertical scale.

Smith chart

Adjust so the chart circumference 
is smooth and free of ripples.

Fig. 11-19 Line generator adjustment (position)

(6) Marker size adjustment

Press | | to activate the marker. Adjust R293 and R306 until a
MARKER

round marker dot is obtained.
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□
Fig. 11-20 Marker adjustment

(7) Analog sweep positional adjustment
ZERO SPAN

(b)

(c)

(a) Press f 1
SWFT o

°  r r 0
SWEEP TIME
to 10 ms.

to select zero frequency span 

tben usekHz+dBm
msec o

Press 

to set sweep time

Analog sweep mode is selected instead of digital sweep mode 
when tbe step down switch is pressed. The signal response 
trace will be verticary displaced slightly when the sweep 
mode is switched from digital to analog. Adjust R174 until 
tbe trace is repositioned to its original position.
Set tbe POWER, switch to STANDBY. Mount the analog I/O 
board in its original slot (without extension card), then 
switch on the instrument again.

11-5-8. A-D Converter Board Adjustment (Board: BGP-010187)
(Circuit diagram No. 13)

Instruments required: * Digital voltmeter (4 and a half digits.)
* Standard DC voltage source
* Function generator

(1) Set the POWER switch to STANDBY. Pull out the A-D Converter 
board (BGP-010187), and remove tbe jumper wire from JP1. 
Remount the board in tbe same slot using an extension card 
(double 28 pins).

(2) Connect tbe standard DC output across tbe test points TP1 and 
GND. Set standard DC output to 5.000 V, tben set the POWER to 
ON.

(3) Use the digital voltmeter to check tbe voltage across test 
points TP4 and GND. Set sweep time to 10 sec.
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SAMPLE D.

(4) Press □  □  z to select sample detection mode. Adjust R177
SHIFT

until the voltage at TP-4 is +5.000 V ±1 mV„
POSIT. PEAK a

(5) Press |™ Z )  □  p to select positive peak detection mode.
SWIFT

Adjust R178 until the voltage at TP-4 is +5.000 V _+l mV.
NEG. PEAK 0.

(6) Press T Z ]  to select negative peak detection mode.
SHIFT

Adjust R176 until the voltage at TP-4 is +5.000 V +1 mV.
(7) Set the standard DC output to 0.000 V. Set the reference level 

to 0 dBm. Press MARKER, and adjust R179 until the marker 
reading is -100.0 dBm ̂ 1.0 dBm.

(8) Set standard DC output to +5.000 V. Adjust R180 until the 
marker reading is 0.0 dBm +0.1 dBm. Repeat steps (7) and (8) 
several since R179 and R180 affect each other.

(9) Disconnect standard DC from test points TP-1 and GND and instead 
connect the function generator output across TP-1 and GND. Set 
the function generator output to 100 Hz per 100 Hz triangular 
wave 2 Vp-p, output level, and 1.3 V DC offset.

(10) Connect oscilloscope across pin 9 of IC10 and GND, and adjust 
R175 until obserbed signal waveform stops flickering.

Jitter

Fig. 11-21 Adjusting R175 on the A-D converter board
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(11) X-axis center adjustment. Set POWER switch to STANDBY, and
return tbe JP1 jumper wire. Set tbe POWER switch to ON again, 
tbe update tbe panel setup as follows:

MHz
dBCENT.

FREQ.
5 0 I sec

SWEEP TIME

kHz
+<JBm
msec

MARKER
MHz
dB
sec

Connect tbe CAL. OUT. signal to the INPUT-1 connector.

(12) Adjust R181 so the marker is positioned to the peak of the 
50 MHz signal response.

REF - 1 0 .0 dB 

10 dB/

Local Feedthrough
50 MHz 
Cal. Signal

SWP 500 »* SPfiN 1800 MHz CENTER 50 MHi

Fig. 11-22 X-axis center adjustment

(13) Set the POWER switch to STANDBY, and return the board to its
original slot (without extender board). Reset the POWER switch 
to ON.
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Pig. 11-23 Locations of adjustments and test points on the A-D 
Converter (BGP-010187) board

11-5-9. Log Amp. Adjustment (Board: BLP—010231) MEP—337
(Circuit Diagram No. 30) (Parts Allocation No. 24)

Instruments required: * Digital voltmeter (four and a half digits)
* Signal generator
* Spectrum analyzer (with tracking generator)
* High-impedance probe
* Attenuator covering 0 to 100 dB in 10-dB steps

(1) Log. amplifier 3.33 MHz tuning
(a) Set the POWER switch to ON and warm up tbe instrument for

at least 10 minutes. Connect the tracking generator output 
of tbe second spectrum analyzer to tbe LOG IN terminal on 
tbe LOG AMP board. Set tbe tracking generator output to 
-40 dBm. Remove the shield case over from the LOG AMP 
unit. Using tbe second spectrum analyzer with a high 
impedance probe attached to its input, observe tbe signal 
appearing on tbe board across R152 and GND.

11-26



cn cN ro  cn in cn *— ■>— »— tj* m o

Fig* 11-24 LOG AMP 3.33 MHz tuning

(b) Set resolution bandwidth to 100 kHz. Adjust L672 until the 
signal response peak on the second spectrum analyzer is
3.333 MHz.

Cd)

(c) Press
RES. BW

o to set resolution bandwidth to 300 kHz, 

Use the observed signal response peak as a reference.

to reduce resolution bandwidth to 100 kHz, andPress O

adjust R145 until the signal response peak comes to the 
reference level (within ±0.1 dB).
Set the tracking generator output connected to the LOG IN 
terminal) to -10 dB. Set resolution bandwidth to 100 kHz. 
Connect the second spectrum analyzer to R213. Adjust L679 
until the peak signal response observed on the second 
analyzer is positioned at 3.333 MHz.

(e) Press
RES. BW

O
to increase resolution bandwidth to

300 kHz. Then reduce it to 100 kHz, adjusting R212 until 
the peak level matches the peak level obtained at a 300 kHz 
resolution bandwidth (within +0.1 dB).
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(2) LOG AMP gain and offset adjustment
(a) Connect a signal generator output to tbe LOG IN terminal 

using an external attenuator. Set the S.G. output to
3.333 MHz in frequency and 0 ±0.1 dBm in level. Check tbe 
voltage at pin 3 or 14 of IC 24 (to GND) with a digital 
voltmeter. Set resolution bandwidth to 100 kHz.

Fig. 11-25 LOG AMP gain adjustment

(b) While changing the external attenuator setting from 60 to 
90 dB in 10dB steps, adjust R238 so the LOG AMP OUT voltage 
(at pin 3 or 4 of IC 24) changes at 0.500 V ±5 mV steps.

(c) While changing the external attenuator setting from 0 to
40 dB in 10dB steps, adjust R301 so tbe LOG AMP OUT voltage 
changes at 0.500 V ±5 mV steps.

(d) Set the external attenuator to 0 dB, and adjust R355 until 
the LOG AMP OUT voltage is 0.000 V ±5 mV.
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( 3)

(4)

(e) Set tbe external attenuator to 60 dB, and adjust R157 until 
tbe LOG AMP OUT voltage is 3.000 V ±5 mV. Repeat several 
times since R355 and R157 affect each other.

Reference level and DC offset adjustment

Press Hz
—d8mREF.

LEVEL ’ O O
lisec

to minimize the reference

level (the actual reference leve should be positioned at
-90 dBm). Set the external attenuator to 60 dB, and adjust R335
until tbe LOG AMP OUT voltage is +1.000 V ±5 mV.
Gain, offset, and step amplifier adjustment in LIN. mode

_________ UN. XI

(a) Press and n c o  , and adjust R355
SHIFT

until the LOG AMP OUT voltage is +5.000 V ±5 mV. Tben set 
tbe external attenuator to 0 dB, and adjust R294 until the 
voltage is 0.000 V ±5 mV.

(b) Set the external attenuator to 10 dB. Set the analyzer 
reference level to -50 dBm, and adjust R254 until the 
vo.ltage is 0.000 V ±10 mV. Refer to the following table 
when adjusting tbe step amplifier in tbe LIN. mode.

Table 11-4 Step amplifier adjustment in LIN mode

AMP. GAIN REF.
LEVEL

External
attenuator Output voltage Adjustment

10 dB -50 dBm 10 dB 0.000 V ±10 mV R254
20 dB -60 dBm 20 dB Same as above R263
30 dB -70 dBm 30 dB Same as above R254, R263
40 dB -80 dBm 40 dB Same as above R272
50 dB -90 dBm 50 dB Same as above R254, R263, R272

(c) Repeat tbe adjustment steps several times in tbe amplifier 
gain range of 10 to 50 dB as R254, R263, and R272 slightly 
affect each other.
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Fig. 11-26 Location of adjustments on the LOG AMP board (BLP-010231)
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Fig. 11-27 (1) Location of adjustments on the IF1 board (BLP-010229)
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11-5-10. IF Filter Adjustment (MEP-338)
(Board and circuit diagram Nos.
IF-1 BLP-010229, Nos. 25, 26
IF-2 BLP-010230, Nos. 27, 28, 29)

Instruments required: * Spectrum analyzer with tracking generator
* High impedance probe
* Function generator (time base frequency 

accuracy 10 °)
* External attenuator (0-100 dB in 10 dB steps)

(0-10 dB in 1 dB steps)
(1) Set tbe POWER switch to STANDBY. Remove tbe IF FILTER block 

(MEP338) from tbe chassis. Set tbe POWER switch to ON again.
(2) Connect tbe tracking generator output of tbe external spectrum 

analyzer to tbe IF-1 input on tbe IF block. Set the tracking 
generator output level at about -20 dBm. Connect tbe output of 
tbe IF-1 block to tbe input of tbe external spectrum analyzer.

CN r*
QO CN m
VO <n
o j 05 U

CN vo oo « in

VO CM ** •— o 00
ON o CS CN CM VO
vo r» •*3* CM
u U V u

Fig. 11-27 (2) Location of adjustments on the IF2 board (BLP-010230)
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Fig. 11-27 (3) IF section adjustment

(1) IF-1 1 MHz BPF adjustment
Set the reference level to -50 dBm. Unless specified, leave the 
reference level at this value. Set resolution bandwidth to 
1 MHz. Set the center frequency of tbe second spectrum analyzer 
to 3.333 MHz and observe the response of the 1 MHz band-pass 
filter (BPF) in the IF-1 block. Adjust L591, L592, L593 and 
L594, L595 until tbe following BPF response is obtained:
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Fig. 11-28 1 MHz BPF response in IF—1 block

(2) IF-1 block LC filter adjustment
(a) Increase the resolution bandwidth to 10 kHz. Connect the 

function generator output to the IF-1 block input, instead 
of the tracking generator output. Set up the function 
generator output for 3.333333 MHz sine wave and -20 dBm 
output level.

(b) Observe the output of the IF-1 block with the second 
spectrum analyzer. The center frequency of the analyzer 
should be set at 3.333 MHz. Adjust L601 and C422 (first 
filter), L604, and C438 (second filter), and L607 and C454 
(third filter) until the output signal level is maximized.

(3) IF-1 quartz filter adjustment
(a) Reduce the resolution bandwidth to 10 Hz. With the 

function generator set up, observe the output of the IF-1 
block using the second spectrum analyzer. Adjust C484, 
C506, C529, and C552 until the output level is maximized.

(b) Connect the tracking generator output of the second 
spectrum analyzer to the input of the IF-1 block, instead 
of the function generator output. Set the T.G. output 
level to about -20 dBm. Remove the shield case cover from 
the IF-1 block. Set the resolution bandwidth to 3 kHz.
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(c) Using the high-impedance probe attached to the input of the 
second spectrum analyzer, observe the signal response at 
the Q29 emitter (input of X632) using the analyzer.
Adjust C482 until the signal response observed on the 
analyzer is centered. Adjust C486 until the frequency at 
the signal response peak is 3.33333 MHz.

(d) Observe the signal response at the Q33 emitter (input of 
X633) using the spectrum analyzer. Adjust C505 so the 
signal response on the screen is centered. Adjust C509 
until the frequency at the signal response peak is 
3.33333MHz.

(e) Next, observe the signal response at the Q37 emitter (input 
of X634) using the analyzer. Adjust C528 for waveform 
balance and C532 for frequency.

(f) Observe the signal response at the Q40 collector. Adjust 
C551 for waveform balance and C555 for frequency.

(g) Remount the shield case cover on the IF-1 block.
(4) IF-2 block LC filter adjustment

(a) Connect the output of the IF-1 block to the input of the 
IF-2 block. Connect the function generator output to the 
input of the IF-1 block. Set up the function generator 
output for a sine wave with the frequency of 3.333333 MHz 
and output level of -20 dBm.

(b) Set the resolution bandwidth to 10 kHz. Observe the output 
of the IF-2 block with the second spectrum analyzer. The 
center frequency of the analyzer should be set at
3.333 MHz. Adjust L514 and C394 (first filter) and L522 
and C457 (second filter) until the output level is 
maximized.

(5) IF-2 block crystal filter adjustment
(a) Reduce the resolution bandwidth to 10 Hz. Adjust C421 

until the output level is maximized.
(b) Connect the tracking generator output of the second 

spectrum analyzer to the input of the IF-1 block, instead 
of the function generator output. Set the T.G. output 
level at around -20 dBm. Set the resolution bandwidth to
3 kHz.
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(c) Observe tbe output of the IF-2 block with the second
spectrum analyzer. Adjust C420 until the filter response 
is symmetrical. Adjust C424 until the frequency at the 
signal response peak is 3.33333 MHz.

(6) IF-2 block crystal filter 7 Hz adjustment

(a)

(b)

(c)
(7) IF 10 dB Step Amplifier adjustment

(a) Press! j! II I to clear the correction value setup
SHIFT LABEL BACK SPACE

for the Error Correction Routine. Apply the tracking 
generator output of the second spectrum analyzer to the 
input to of IF-1 block via external attenuators (with 10 dB 
and 1 dB steps in series). Set the T.G. output level at 
around -10 dBm. Connect the spectrum analyzer to the 
output of the IF-2 block to observe its output signal 
response.

POSIT. PEAK CL

to set the resolution bandwidth to
SHIFT LABEL AUTO

7 Hz. Apply the function generator output to the input of 
the IF-1 block. Set up the function generator output for a 
sine 3.333333 MHz sine wave and -20 dBto output level. . 
Connect the spectrum analyzer to the output of the IF-2 
block, and adjust C702, C696, and C681 until the maximum 
output signal level is attained.
Mount the shield case cover on the IF—2 block.
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Pig. 11-29 Step amplifier adjustment

(b) Set both attenuators to 0 dB, and update the panel setup for 
the TR4172 as follows:

E U G D G
RES. BW

□ □ E D *
SHIFT LABEL SIGNAL TRACK ,  . . , ,  , «  N(IF step amplifier check 10 dB mode)

(c) Pressingj 1 select STEP AMP gain of 0 dB, and 

pressing ( ] J will select STEP AMP gain of 10 dB. During

this mode, keys o |. to I 5 select step amplifier gains

from 0 dB to 50 dB respectively at 10 dB steps, however, 

the active function area readout does not change.

kHz +dBm 
r msec
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(d) Press 0 to set tbe step amplifier gain to 0 dB, and note 
tbe peak level of tbe observed signal response on tbe 
spectrum analyzer. Wbile referring to tbe table below, 
adjust each trimmer resistor listed so tbe peak levels 
obtained at step amplifier gains of 10 dB 50 dB are witbin 
+0.05 dB witb respect to tbe peak level observed when tbe 
amplifier gain was 0 dB.

Table 11-5 IF step amplifier adjustment

IF STEP AMP GAIN 0 dB 10 dB 20 dB 30 dB 40 dB 50 dB
External attenuator 0 dB 10 dB 20 dB 30 dB 40 dB 50 dB
Location of adjustment IF-1 IF-1 IF-2 IF-2 IF-2

No. R136 R137 R139 R140 R220

(8) 1 dB step attenuator adjustment
(a) This adjustment should be performed by following tbe 10 dB 

step amplifier adjustment. In tbe IF Step Amp Check 10 dB 
mode, press 0 to set tbe step amplifier gain to 0 dB. Then 
press signal track to set the IF step attenuator to 1 dB. 
Operation of 0 through 9 will set the 1 dB step attenuator 
to 0-9 dB at 1 dB steps, respectively.

(b) Set the external attenuator (witb 1 dB stepping) to 10 dB. 
Press 0 to select tbe 1dB step ATT to GdB. Note tbe signal 
response peak level observed at that time on the analyzer. 
Referring to the following table, adjust each trimmer 
resistor listed so tbe signal response peaks are within 
±0.05 dB with respect to tbe peak level observed when tbe
1 dB step attenuator was set at 0 dB.
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Table 11-6

IF STEP ATT 0 dB 1 dB 2 dB 4 dB 8 dB
External attenuator 10 dB 9 dB 8 dB 6 dB 2 dB
Location of adjustment IF-2 IF-2 IF-2 IF-2

No. R172 R164 R156 R148

(9) Resolution bandwidth switching level accuracy adjustment
(a) Apply the output of the second spectrum analyzer tracking 

generator to the input of the IF-2 block, and observe the 
output of the IF-2 block with the same analyzer. Set the 
tracking generator output level to about -20 dBm,

(b) Set up the TR4172's panel as follows:
1 II I I ■ I (Clears the error correction data)

SHIFT LABEL BACK SPACE

E m m m
res. aw

kHz+d8mmsec

REF.
LEVEL

5
°  i j

kHz
+flBfn

r msec

(c)

(d)

(e)

Referring to the peak output level obtained at a resolution 
bandwidth of 300 kHz, adjust R317, R261, R263, and R669 on 
the IF-2 block so the peak levels obtained at resolution 
bandwidths of 10 kHz, 3 kHz, 10 Hz, and 7 Hz (set up by

_______  _______ POSIT. PEAK a

operating! || | | | p ) are within ±0.5 dB with respect
SHIFT LABEL AUTO

to the reference level.
Connect the tracking generator output to the input of the 
IF-1 block, and observe the output of the IF-1 block with 
the spectrum analyzer.
Referring to the peak output level obtained at a resolution 
bandwidth of 300 kHz, adjust R205, R235, and R319 on the 
IF-1 block so the peak levels obtained at resolution 
bandwidths of 10 kHz, 3 kHz, and 10 Hz are within ±0.5 dB 
with respect to the reference level.
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(10) Total level adjustment
(a) Apply the output of the second spectrum analyzer's tracking 

■- generator to the input of the IF-1 block, and observe the
output of the IF-2 block. Connect the output of the IF-1 
block to the input of the IF-2 block.

(b) Set up the TR4172's panel as in (9)-(b).
Adjust R127 on the IF-1 block until the gain from the input 
of the IF-1 through the output of the IF-2 is +5 ±0.1 dB.

(c) Set the POWER switch to STANDBY. Return the IF Filter 
block to its original slot, then set the POWER switch to ON 
again.

11-5-11. Phase and G.D. Adjustment (Board No. BLP-010205) MEP-339
(Circuit diagram Nos. 31, 32)

Instrument required: * Digital voltmeter
* Spectrum analyzer with tracking generator
* High-impedance probe

(1) Reference voltage and null adjustment
(a) Remove the shield case cover from the MEP-339. Change 

jumper connection for J556 to (2)-(3), and adjust R292 
until the voltage across TP1 and TP2 is 0.00 V ±0.03 mV.

(b) Change the jumper connection for J556 to (1)-(2), and 
adjust R295 until the voltage across TP1 and TP2 is
10.000 V ±3 mV.

(c) Adjust R301 until the voltage across TP1 and TP4 is -3.30 V,
I j I Mfcl

(d) Press j PH*S£ I I *  I > and use the DATA knob to set phase
(PHASE OFFSET)

offset to 2000. Press kHz-Hfirn
RISK

again to set G.D. offset to 0. Press

then use the DATA knob

again, and
kHz+dBm
msac

use the DATA knob to set G.D. offset fine to 0. Adjust 
R297 until the voltage across TP1 and TP6 is 3.000 V ±5 mV.

(e) Change the jumper connection for J555 into (2)-(3), then 
adjust R307 until the voltage across TP1 and TP5 is 0.00 
±0.03 mV.

(f) Return the jumper connection for J555 to (1)-(2).

1 1 - 3 9



(2) 3.33 MHz, 33.3 MHz, and 30 MHz filters adjustment
(a) Set the POWER switch to STANDBY. Disconnect C418 and TP7

- on the board (by removing the appropriate side of the C418 
lead).

(b) Connect the output of the tracking generator (of the second 
spectrum analyzer) to the lead of C418. just removed. The 
ground connection for the tracking generator output should 
be located as near to C418 as possible. Set the tracking 
generator output level to around -30 dBm.

(c) Set the POWER switch to ON. Observe the signal response at 
the emitter of Q56 with the high-impedance probe attached 
to the input of the spectrum analyzer. Adjust C422 until 
the filter response is symmetrical at 3.333 MHz.

Fig. 11-30 Phase and group delay adjustment (BLP-010205, MEP-339)
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Fig. 11-31 Filter adjustment - 1

(d) Observe the signal at the Q57 collector. Adjust C425 until 
the filter response is symmetrical at 3.333 MHz.

(e) Set POWER switch to STANDBY. Reconnect the lead of C418 to 
its original pattern location. Reset the POWER switch to 
ON.

(f) Apply the output of the tracking generator (contained in 
the second spectrum analyzer) to J553 (PHASE INPUT). Set 
the tracking generator output to about 0 dBm. Press PHASE 
then use the DATA knob to set the phase scale to 40°/div.

(g) Observe the signal waveform at the Q47 emitter. Adjust 
C386 until the filter response is symmetrical at 3.333 MHz.

(h) Observe the signal waveform at the Q48 collector. Adjust 
C391 until the filter response is symmetrical.

(i) Reduce the tracking generator output from 0 to -30 dBm. 
Observed the signal waveform at the Q42 collector. The 
center frequency for observation is 33.33 MHz.

(j) Adjust C351 until the signal response is symmetrical at 
33.33 MHz. Adjust C505 so the level of the signal 
resolution is reduced with its bandwidth broadened.

i
i
1
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33.33 MHz

(k) Set the POWER switch to STANDBY, and disconnect C369 and 
C433 on the board (by removing the appropriate side of the 
C369 lead).

(1) Connect the output of the tracking generator (contained in 
the second spectrum analyzer) to the lead of C369 just 
removed. The ground connection for the tracking generator 
output should be taken as near to C369 as possible. Set 
the tracking generator output to about -30 dBm.

(m) Set the POWER switch to ON. Connect the spectrum analyzer 
high impedance probe to the Q44 collector. Adjust C371 
until the signal response observed is symmetrical at
30.0 MHz. Adjust C506 so the level of the signal response 
is reduced, and its bandwidth broadened.

(n) Set the POWER switch to STANDBY, and reconnect the lead of 
C369 to its original pattern location. Set the POWER 
switch to ON again.

(3) Output gain and offset adjustment
(a) Connect the TR4172 tracking generator output to its RF

input. Press PHASE then use the DATA knob to set the phase 
scale to 40°/div. Set up the TR4172 panel as follows:

Fig. 11-32 Filter adjustment - 2
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FREQ.
SPAN

MHz
dB
sec

SWEEP TIME

MHz
dB
sec

ZERO SPAN

□
SHIFT o

(b) Press PEAK SEARCH, then adjust R273 until the marker
readout is within +180 +0.4°. Press PEAK SEARCH again to
confirm the readout.

NEG. PEAK S.

(c) Press j |j J , then adjust R265 until the marker
NEC. PEAK S.

readout is within -180 +0.4°. Press | |} } again to
confirm the readout. 

(d) Press

SHIFT

kHz
PHASE +dBm

msec t

(G. a OFFSET)offset to 2000. Press
kHz

+dBm
msec again, then set G.D. offset

(G. 0. OFFSET)fine to 0 with the DATA knob.
(e) Adjust R281 so there are 7.5 sawtooth wave forms (2700°) 

within the horizontal scale span on the TR4172. To shift

the signal trace in the horizontal direction, press

, then use the DATA knob.
MHz
dB
sec

(PHASE OFFSET)

Fig. 11-33 G.D. offset adjustment
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(f) Press PHASE, then set the phase scale to 8 /div. with the 
DATA knob. Press kHz (G.D, Offset), then set G.D. offset 
to 0 with the DATA knob. Press kHz (G.D, Offset) again, 
then set G.D. offset fine to 250 with the DATA knob.

(g) Press MHz (Phase Offset), and adjust phase offset with the 
DATA knob until the signal response trace is centered on 
the display screen.

(h) Press
peak SEARCH A s h i f t

value with the delta marker. Adjust R285 until the phase 

readout is 50.8 +0.5°.

NEG. PEAK S.

| ||~ ] , and read the phase

8*/

RBV

)00  It Hi

VBW

SO kHz

5 1.96

y
s

X '

SW 1 .0  a ZERO SPRK <10 MHi>

+ 1
00
oin

CENTER 900 .0  MHi

Fig. 11-34 G.D. offset fine adjustment

(i) Proceed with phase offset adjustment. Set up the TR4172 as 
follows:
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PHASE

kW;
+dBm
msec

(a  a OFFSET)

kHz
+dBm
msec

40°/div. (with the DATA knob)

G.D. offset to 0 (with the DATA khob)

G.D. offset fine to 0 (with the DATA knob)
(a a offset)

MH?
dBsec Phase offset to 0 (with the DATA knob)

(PHASE OFFSET)

□  
MARKER

(j) While increasing phase offset from 0 to 4000° with the
DATA knob, adjust R283 so the marker readout increases from 
0 to 500° as shown below:

o- 500*

Fig. 11-35 Phase offset adjustment 

(k) Remount the shield case cover on the phase board (MEP-339)
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Fig. 11-36 Location of adjustments of PHASE BLOCK (BLP-010205)

11-6. BF SECTION ADJUSTMENT

This paragraph describes TR4172 RF section adjustment.

11-6—1. RF Power Supply Adjusttaent (Board No. B IF-010370)
(Circuit diagram No. 36)

Instrument required: Digital voltmeter
(1) Set the POWER switch to ON, and check the supply voltage at each 

test point. Figure 11—37 shows the location of the test points 
and adj us tment s.
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Fig. 11-37 RF Power (BLF-010370) Adjustment

(2) Adjust controls corresponding to each test point in tbe 
following order so that tbe voltages are within the 
specifications shown in Table 11-7. Always adjust the +15 
TP-3 first.

Table 11-7 Test points and adjustment

Order Test point Voltage Adjustment
1 TP-3 +15 V ±0.01 V R39
2 TP-1 -15 V ±0.01 V R33

TP-2 + 12 V
3 TP-4 +5 V ±0.01 V R47

TP-5 GND



11-6-2. Tuning and Level Adjustment for 50 MHz standard (CAL) Signal
(Board: BLB-010135) MEP-342 (Circuit diagram No. 48)

Instruments required: * Spectrum analyzer
* Power meter

(1) Remove retention screws for tbe standard block (MEP-342) and 
arrange it so tbe block is easily accessible.
Remove tbe shield case cover from tbe block.

(2) Change tbe jumper connection for J141 to (2)-(3). Connect tbe 
50 MHz STD. OUT (J55) to tbe input to tbe external spectrum 
analyzer.

(3) While observing tbe 50 MHz STD. OUT signal witb the external 
analyzer, adjust L121 through L126 until tbe maximum peak 
response is attained.

(4) Change tbe jumper connection for J 141 to (1)-(2), then connect 
the power meter to tbe 50 MHz STD OUT. (J55). Adjust R61 until 
tbe power meter reading is -20.00 dB ±0.3 dB.

(5) Reinstall tbe shield case cover on the block, and secure tbe 
block (MEP-342) in its original position on the chassis.

LO  VO
CS (N CM

Zi J j

Fig. 11-38 50 MHz STD OUT. adjustment
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11-6-3. Offset and Gain Adjustment for ATT. I/O and Level Cal
(Board. No. BGN-010220) (Circuit diagram No. 38)

Instrument required: Digital voltmeter
(1) Connect tbe digital voltmeter across tbe test point TP RF CAL on 

tbe ATT I/O board and tbe chassis ground.
(2) Turn tbe CAL. control on tbe front of tbe TR4172 completely 

counterclockwise. Turn R96 on tbe board completely

(3)
(4)

ZERO SPAN

counterclockwise to minimize the gain. Press □  K >
SHIFT

to

select zero frequency span.
Adjust R167 until the voltmeter reading is 2.0 V +0.1 V. 
Connect tbe TR4172 tracking generator output to its RF input 
using a cable having a flat frequency response. Set up tbe 
TR4172 as follows:

□
MASTER
RESET

CENT.
FflEQ.

H&Q.
SPAN

1 0 I o 0 1

I 2 I ° I 0 o

MHz
dB
sec

MHz
dB
sec

I T& I

REF.
LEVEL CD Hz —d&n 

ysec
1dB/WV.

SM*T
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(5) Adjust R96 so the flat portion of the signal response trace is 
as horizontal as possible.

11-6-4

Adjust so tbe frequency

Fig. 11-39 Frequency response correction

. YTO Main and FM Tune Adjustment (Board Nos. YIG I/O: BGN-010219, 
YIG Driver: BLC-010224) (Circuit diagrams Nos. 37, 45)

Instruments required: * Digital voltmeter
* Frequency counter
* Synthesized signal generator
* Marker generator

(1) Reference voltage adjustment for YIG I/O board
(a) Set the POWER switch to STANDBY, and remount the YIG

Oscillator I/O board (BGN-010219) in its slot via a 22 pin. 
extension card. The cables connected to the board 
connectors should be as they were during adjustment. Set 
the POWER switch to ON again.

Note: Before changing connections of jumpers, set the POWER swtich to
STANDBY.
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<Tlcn
P6

oo CM<T>

Fig. 11-40 Locations of adjustments cn the YIG Oscillator I/O board 
(BGN-010219)

R64

R59

I I I \  \^  OJ \a r- Ot 'J* ^ ro^  as 06 _3̂
rotn
06

TP2

Fig. 11-41 Locations of adjustments on the YIG Oscillator Driver board 
(BLC-010224)
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(b) Change tbe jumper connection for J192 (on tbe YIG 
Oscillator I/O board) to (2)-(3). Adjust R99 on the same 
board until the voltage across TP-6 (GND) and TP-4 is 
.0.00 V ±0.03 mV.

(c) Change tbe jumper connection for J192 into (1)-(2). Adjust 
R100 until the voltage across TP-6 (GND) and TP-4 is
10.000 V ±3 mV.

(2) Offset null adjustment for YIG Driver board
(a) Change tbe jumper connection for J131 (on the YIG 

Oscillator Driver board) into (2)-(3). Adjust R46 on the 
same board until tbe voltage across TP-4 (GND) and TP-2 is 
0.00 V ±0.03 mV.

(b) Change tbe jumper connection for J132 (on the YIG 
Oscillator Driver board) to (2)-(3). Adjust R53 on tbe 
same board until tbe voltage across TP-5 (GND) and TP-3 is 
0.00 V ±0.03 mV.

(c) Return tbe jumper connections for J131 and J132 to (1)-(2).
(3) YTO Main Tune adjustment

(a) Prepare TR4172 as follows:

The step Main is set to 1000.
(b) Adjust R95 on the YIG Oscillator I/O board until the 

voltage across TP-1 and TP-6 (GND) on tbe same board is 
-5.000 V ±3 mV.

(c) Check tbe YTO frequency witb a frequency counter. 
Disconnect cable from tbe output of tbe 3.9 GHz LPF and 
connect the frequency counter to tbe output of the 3.9 GHz 
LPF section (MEP-351).

Hz
—dBm

Msec

to set tbe step FM to 2000. Press

m c n m
Hz

—dBmMsec
to set Step Main to 100.
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To Counter

RF Section

Fig. 11-42. YTO frequency measurement

(e) Adjust R42 on the YIG Oscillator Driver board until the 
counter reading is 2046 MHz +300 kHz.

to set Step Main to(f) Press Hz
-dBmusee

(4)

1900. Adjust R93 on the YIG Oscillator I/O board until the 
counter reading is 3846 MHz +300 kHz.

(g) Repeat above steps several times as R42 (on the driver 
board) and R93 (on the I/O board) affect each other.

(h) When completing the YTO Main Tune adjustment, disconnect 
the frequency counter from the output of the 3.9 GHz LPF 
section (MEP-351) and connect the output to the original 
cable.

YTO Main Span accuracy adjustment
(a) Set up the TR4172 as follows:

□
MASTER
RESET
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(b) Set up tbe synthesized signal generator output for 500 MHz 
and a level of -10 dB, and couple it to the input of the 
TR4172.

(c) Center R98 on the YIG Oscillator I/O board.
(d) Adjust R101 on the YIG Oscillator I/O board so the signal 

responses are positioned to the leftmost, center, and 
rightmost graticules on the screen as shown in the 
following figure.
When R101 is adjusted, however, R86 and R92 on the 3rd 
Local I/O board also require adjustment. (See page 11-58)

10 4 8 /

Local Feedthrough

RBV 
1 HHz

VBlf
300 kHz

500 MHz Input Signal

-33 a dE

1000 MHz

SVP 190 •* SPAM 1000 mil CENTER S00 MHi

Fig. 11-43 YTO main span adjustment (1)

(e) Apply the 50 MHz STD. (CAL.) signal to the TR4172 input. 
Update the TR4172 panel setup as follows:

□

CENT.
FREQ.

FREQ.
SPAN

MH/
dB
sec

MH/
dB
sec

MARKER

MH?
dB
sec
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(f) Adjust R98 on the YIG Oscillator I/O board until the marker 
is positioned at the peak of the 50 MHz CAL. signal 
response.

Marker
REF - 1 0 .0 dBm /  ATT 10 dB 

10 dB/

Local Feedthrough
\

RBW 

1 MHz

VBW

300 kHz

SWF 6 *

MKR

^50 MHz Cal. Signal
50 MHz

-21 6 dE

SPRK 2000 MHz CENTER 1000 MHz

Fig* 11—44 YTO main span adjustment (2)

(5) YTO FM tune and span accuracy adjustment
(a) Connect the output of a marker generator to the TR4172

input. Setup the marker generator output for a 1 MHz comb 
signal with fullpower around 0 dBm* Update the TR4172 
panel setup as follows:

(b)

MASTER
RESET

CENT.
FREQ.

MHz
dB
sec

FREQ.
SRftN CZD C D

MHzdB
sec

□  ( SHIFT 

□  
RES. BW

LABEL

) C D  (Cent. Freq. Repositioning Cancel)

kHz

msecw o

Adjust R59 on the YIG Oscillator Driver board until each 
response of the 1 MHz comb signal is positioned at each 
vertical graticule on the screen. (See Figure 11-44.) The 
signal response on the screen can be shifted horizontally 
by pressing CENT. FREQ, key and then using the DATA knob.
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1 MHz Comb Signal

Fig. 11-45 YTO FM tune adjustment (1)

(c) Disconnect tbe TR4172 marker generator, tben set center

frequency to 0 MHz. Press a a i ^ m - r o

r a r a r a
Hz

—dBmMsec
SHIFT LABEL UNE

to set Step FM to 2000.

(d) Adjust R94 on tbe YIG I/O board until tbe voltage across 
TP-2 and TP-6 (GND) on tbe same board is -5.000 V ±3 mV.

EXT.
(e) Adjust Step 3RDA (by pressing □  □  I —dBm I |° |c

SHIFT LABEL * ^
and using the DATA knob) or Step Main (by pressing

c m  □ □
SHIFT LABEL

Hi 
—dBm 

usee
a and using tbe DATA knob) to center

the local feedthrough, 

(f) Press Hz
—dBmo B

°  1 , and while
UNESHFT LABEL

changing the Step FM setting to 0, 2000, and 4000 by

operatinging
Hz

—dBmMsec
Hz

—dBmMsec0

oo

Hz
-dBm
usee0 1 0 1 thenGD

,,adjust R64 on the YIG Oscillator

Driver board so the local feedthrough is positioned to the 
rightmost, center, and leftmost graticule on the screen, 
respectively.
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Local Feedthrough 
when STEP FM is 4000

REF 1D.0 d B m / ATT 10 dB

10 dB/

RBV

100 kHz

VBV

30 kHz

H-- 1-- 1-- 1-- 1
Local Feedthrough when STEP FM is 2000

■ Local Feedthrough 
when STEP FM is 0

SW 50 •• SPAN 10 MH* CENTER 0 KHz

Fig. 11—46 YTO FM tune adjustment (2)

(g) Set tbe POWER switch to STANDBY. Remount the YIG
Oscillator I/O board in its original slot (without tbe 
extender board). Set tbe POWER switch to ON again.

11-6-5. 3rd Local I/O Adjustment (Board No. BGN-010221)
(Circuit diagram No. 39)

Instruments required: * Digital voltmeter
* Marker generator

(1) Reference voltage adjustment and adjustment of Tune D-A, B, C
(a) Set the POWER switch to STANDBY, tben remount the 3rd Local 

I/O board (BGN-010221) in its slot via an extension card 
(22 pins). Tbe cables connected to the on-board connectors 
should be left as they are. Set tbe POWER switch to ON 
again.
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■ 0* <J\ O' 0* 
&  oi &  Pi

Fig. 11-47 3rd local I/O adjustment (BGN-010221) 

(b)

(c)

Connect tbe digital voltmeter across Tp-4 and TP-7 (GND). 
Adjust R97 until tbe voltmeter reads 10.000 V ±3 mV.
Set up tbe TR4172 as follows:

□
MASTER
RESET

FREQ.
SPAN [ o

ZERO SPAN

kHz
+dBm
msec

□  o
SHIFT

□ a
SH»T LABEL

0 0
SWFT LABEL

o n

Hz
—dBm

usee o -
Hz

-dBmMsec1 0 0 0

Hz
-dBm

psec o
VIDEO

Hz
—dBm

Msec

SHIFT LABEL

Hz
—dBm
Msec SINGLE

Hz
—dBm

usee

(d) Check the voltage across TP-7 (GND) and TP-1, TP-2, and 
TP-3. Adjust R90, R96, and R98 until the voltage at each 
test point is 5.000 V ±3 mV.

(2) Gain and offset adjustment for Sweep A (20 MHz VCO) Tune
(a) While tbe TR4172 is set up as shown in paragraph (1)-(c),

change Step 3RDA to 0, then 2000 (by operating O O
SHIFT LABEL

ja  jc , then using the DATA knob). Adjust R87 soHz
—dBm

(BSC

the output voltage change at J165 is within ±4.000 V 
when Step 3RDA is changed from 0 to 2000.
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(b) Hi
—dBm

usec
o

SHIFT LABEL EXT.

Set Step 3KDA to 1000 (by pressing 

then using the DATA knob). Change Step 3RDB into 0, then 

100 (by pressing
SHIFT LABEL

Hz
—dBm

usec
o , then using the

VIDEO

(c)

DATA knob). Adjust R88 so the output voltage change at 
J165 is within ±20 mV when Step 3RDB. is changed from 0 
to 100.
Set Step 3KDB to 50 (by pressing Hi

—dBm
useci

CD

SHIfT LABEL VIOEO

then using the DATA knob). Change Step 3RDC into 0 and 100 

(by pressing
SHIFT LABEL

Hz
—dBm

usec
e , then using the DATA

SINGLE

(d)

knob). Adjust R89 so the output voltage change at J165 is 
within ±2 mV when Step 3RDC is changed from 0 to 100.
Set Step 3RDC to 50 (by pressing Hz

—dBm a

SHIFT LABEL SINGLE

e t

then using the DATA knob). At this time, Steps 3RDB and 
3RDA are set at 50 and 1000 respectively. Adjust R85 until 
the output voltage at J165 is 5.000 V +5 mV.

(3) Gain and offset adjustment for Sweep B (2 MHz VCO) Tune
(a) Set frequency span to 50 kHz.
(b) Set Step 3RDA to 500, then 1500. Adjust R94 so the output 

voltage change at J166 is within ±4.000 V.
(c) Set Step 3RDA to 1000. Set Step 3RDB to 0 then to 100. 

Adjust R93 so the output voltage change at J166 is within 
±40 mV when Step 3RDB is changed from 0 to 100 .-

(d) Set Step 3KDB to 50. Set Step 3RDC to 0, then to 100. 
Adjust R95 so the output voltage change at J166 is within 
±4 mV.

(e) Set Step 3KDC to 50. Step 3RDB and 3KDA are set at 50 and 
1000 respectively. Adjust R91 until the output voltage at 
J166 is 5.000 V +5 mV.
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(4) Sweep A and B span accuracy adjustment
(a) Set up the TR4172 as follows:

□
MASTER
RESET

CENT.
FREQ.

FREQ.
SPAN

(b) Connect marker generator output to the TR4172 input. Set 
the marker generator output to 50 kHz comb signal of full 
power about 0 dBm*

(c) Adjust R86 so the 50 kHz comb signal responses are aligned 
to each vertical graticule on the screen as shown below*

kH I 
+d8m 
msec

5 0 C

Fig. 11-48 Span accuracy adjustment

(d) Set frequency span to 50 kHz. Set the marker generator

output to 5 kHz comb signal.
(e) Adjust R92 so the 5 kHz comb signal responses are aligned 

to each vertical graticule on the screen.
(f) Set the POWER switch to STANDBY. Return the third Local 

I/O board into its original slot, then reset the POWER 
switch to ON.
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11-6-6. Counter Adjustment (Board No. BLJ-010131) MEP-349
(Circuit diagram No. 74)

Instruments required: * Digital voltmeter
* Function generator

(1) -1*8 V power supply adjustment
(a) Set the POWER switch to STANDBY, and remove the counter 

section (MEP-349) from the chassis. Use extension cables 
to establish the original electrical connections between 
the counter section and the analyzer mainframe (see 
Figure 11-49).

Fig. 11-49 Counter adjustment (MEP-349)

(b) Set the POWER switch to ON. Connect the digital voltmeter 
to TP-1 on the board, and adjust R80 until the voltage at 
TP-1 is -1.8 +0.01 V.
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(2) Schmitt trigger sensitivity adjustment
(a) Set up the TR4172 as follows:

(b)

(c)

□
MASTERRESET

FREQ.
SMN m i  ° I

f~ >  T. G. CNTR

kH I  +<jBm 
msec

□  □
SH*n ’ CNTR RESOLN

□ □ m m
SHIFT 

□  □

Hi
-dBm
usec

SHIFT LABEL

Hi
-dBm

usec

□ □ C D

(e)

SHIFT LABEL

Disconnect the cable between the counter input A and TG 
AUX, then apply the function generator output to the 
counter input A. Set up the function generator output for 
a 100 kHz sine wave and -20 dBm output level.
Press j J  to count the input signal frequency to the

MARKER

counter. While gradually reducing the function generator 
output level adjust R75 until the maximum counter 
sensitivity (at which the counter readout does not flicker) 
is obtained.
Set the POWER switch to STANDBY. Return the Counter 
section into its original position in the chassis, then 
reset the POWER switch to ON.

11-6-7. RF Section Adjustment (Board No. BLP-010133) MEP-345
(Circuit diagram No. 53)

Instruments required: * External spectrum analyzer
* High impedance probe 

(1) Second local OSC (1840 MHz) adjustment
(a) Using the external spectrum analyzer, observe the signal 

response at J20 (second local output of 1840 MHz for TG). 
Turning C237 will change the oscillation frequency and peak 
level of the second local OSC output as shown below. Set 
C237 to the point where the oscillator output level is 1 dB 
below its peak.
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Oscillation start

Level

IdBl
A

/
/

/ / /

Oscillation stop 
Specified point

Oscillation start

Frequency

r-~ <t- «nin u"v m
CN CM CMO O O

Fig. 11-50 Second local OSC adjustment
C264

o ct\ cn<f cn ir\
CM CM <NC o  ■ c

■ / /  f J20(1 ,84G OUT)
RF Block (MEP-345)

Fig. 1T-51 Location of adjustment and connectors on RF block (MEP-345) -1

(b) Adjust C239, C240, C253, C254, C255, C257, and C264 several 
times until the maximum output level at 1840 MHz is 
attained.

(c) Adjustment of step (b) will slightly affect the adjustment 
of step (a). Adjust C239 again so the oscillation level is 
positioned to 1 dB below the peak oscillation level.

(d) Restore the original connection to J20.
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(2) Fourth local OSC (33.33 MHz) adjustment
(a) Using the external spectrum analyzer, observe the signal 

response at J23 (fourth local OSC output of 33.33 MHz, 
approximately 0 dBm for TG). Adjusting L430 will change 
the oscillation frequency and peak level. Set L430 to the 
point where the oscillation level is 0.5 dB below the peak 
level.
Adjust L432 until the maximum output level is attained. 
Using the external spectrum analyzer, observe the signal 
response at J24 (fourth local OSC output of 33.33 MHz, 
approximately -10 dBm for counter). Adjust L433 until the 
maximum output level is attained.
Remove the shield case cover from the fourth local block in 
the RF Section (MEP-345). Using the external spectrum 
analyzer with a higjh impedance prove attached, observe the 
signal response at the Q25 collector. Adjust C375 until

(b)
(c)

(d)

the maximum observed signal level is attached.
Q  <fj l/Y CM

C341 C340
Fig. 11-52 Location of adjustment and connectors on SF block (MEP-345) -2

(e) Restore the original connections for J23 and J24.
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(3) Third local amplifier (176.3 MHz) adjustment
Using tbe external spectrum analyzer witb tbe high impedance 
probe, observe tbe signal response at the L415 center tap. 
Adjust C304 until the maximum observed signal level (at 
approximately 176 MHz) is attained.

(4) Second IF B.P.F. (206 MHz) adjustment
(a) Fine tune level deviation is adjusted by adjusting this 

filter. Set up tbe TR4172 as follows:
Connect the TRACKING GENERATOR OUTPUT to INPUT-1, then 
press as follows:

□
MASTER
RESET

kHz
+tfim

FREQ.
SPAN m m ° msec

0.1dB/tHV.

□ □
SWFT

□ □ C D
SHIFT LABEL

□ □ E H
SHIFT LABEL VIDEO

(b) Adjust C292, C293, C294, C295, C296, and C297 so the ripple 
is less than 0.3 dBp-p, being careful to keep the symmetry 
of the signal response and its level as high as possible 
(see tbe following figure).
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Fig. 11-53 2nd IF BPF adjustment

(5) Third IF B.P.F. (30.0 MHz) adjustment
(a) Set up the TR4172 as follows:

Connect the CAL OUT to INPUT-1.
□

MASTER
RESET

m m
INPUT ATT.

MHz
dB
sec

ZERO SPAN

□ □ C D
SHIFT LABEL

(b) Using the external spectrum analyzer witb tbe high
impedance probe, observe the signal response at the Q19 
collector on the board. Set the center frequency of the 
external spectrum analyzer to 30.00 MHz.
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(c) Press I II I
5HIFT LABEL

Hz a
—dBm

psec UNE

b, then change the Step FM

observed 30 MHz B.P.F. response {two stages) is centered 
around 30.00 MHz and its maximum level is attained. (See 
Figure 11-54.) A slight ripple within the pass bandwidth 
may be ignored.

Pass bandwidth
ripples

Fig. 11-54 30 MHz B.P.F. (two stages) adjustment

(d) Using the external spectrum analyzer with the high 
impedance probe, observe the signal response at the

connection between C355 and C356. Press Hz
—dBm

SHFT LABEL usec(-  t .. bun- r LABEL
|a, then use the DATA knob to change the Step FM

UNE

setting. Adjust 0342, C343, and C344 so the observed 
30 MHz (three stage) B.P.F. response has a 1 MHz 0.5 dB 
bandwidth and a maximum level of about 30.00 MHz is 
attained. (See Figure 11-55.) Step FM will change in 
2 kHz steps. If a smaller frequency stepping is desired,

press Hz
—dBm

a

SHIFT LABEL Msec EXT.
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Less than 0.5 dB

Fig. 11-55 30 MHz (three stage) B.P.F. adjustment

to change resolution(e) Press
RES. BW

kHz+d8m
msec

bandwidth to 300 kHz. As in step (4), adjust C338, C339, 
C340, and C341 so the filter response has a 0.5 dB 
bandwidth greater than 300 kHz and its maximum level is 
about 30.00 MHz.

Fig. 11-56 30 MHz B.P.F. adjustment (four stages)
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(f) Remount the shield case cover removed in paragraph 2.
(6) Resolution bandwidth 1 MHz, and 300 kHz level deviation 

adjustment
(a) Connect the CAL OUT connector on the TR4172 to its INPUT-1 

connector, then set up the instrument as follows: 

□ □ □
SHIFT LABEL BACK SPACE

CENT.
FREa E D G E ]

MH/
dB
sec

FREa
SRAM

MH;
OB
sec

REF.
LEVEL

Hz
—dBm
usec

1 5

RES. BW

kH i 
4-aBfn 
msec

WB/DIV.

□ m
SHIFT

WRITE

RES. BW ...

MHz
dS
sec

(b) Through the above setup, the signal response at a 300 kHz 
resolution bandwidth is viewed on TRACE A, while that at a
1 MHz resolution bandwidth is viewed on TRACE B. Adjust 
R221 until the signal level at 1 MHz resolution bandwidth 
is identical to that at 300 kHz resolution bandwidth.
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(a) Connect the CAL OUT. to INPUT-1, then set up the TR4172 as 
follows:

(7) Total gain adjustment

□ □ □
SHIFT LABEL BACK SPACE

m  I m t TFREQ. _  __

FREQ.
SPAN

D C
RES. BW 

□  
PEAK SEARCH

MH;dB
sec

MH*
dB
sec

kH i  +d6m 
msec

(b) Adjust R151 until the marker level readout is -20.0 dBm 
+0.1 dB.

11-6-8. Tracking Generator Block Adjustment (MEP-346 circuit diagram No. 54)
(Board and circuit Nos.
Tracking Generator-1 BLJ-010128 No. 55 
Tracking Generator-2 BLJ-010129 No. 56 
Tracking Generator-3 BLJ-010130 No. 57) 

Instruments required: * Spectrum analyzer
* Signal generator
* High impedance probe

(1) 3.33 MHz local OSC adjustment
(a) Set the POWER switch to STANDBY, and remove the TG block

(MEP-346) from the chassis. For quick removal, temporarily 
remove the standard block (MEP-342) and counter switch 
(MEP-349) before removing the TG block. Use extension 
cables to establish the original electrical connections 
between the TG block and the analyzer mainframe* (See 
Figure 11-57.)
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Fig. 11-57 MEP-346 removal

(b) Set the POWER switch to ON. Set tbe T.G. FREQ. ADJ control 
on tbe front panel to the center position. Tben press 
PHASE to select the phase measurement mode.

(c) Connect J40 (3.33 MHz local output for phase) on the 
Tracking Generator block to tbe counter to count its output 
frequency. Adjust C122 on Tracking Generator-2 (BLJ-010129) 
until the counter readout is 3.333333 MHz ±5 Hz.
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(2) 30 MHz B.P.F. adjustment
(a) Press MASTER RESET to initialize tbe TR4172, tben press 

T.G. to activate the TRACKING GENERATOR OUTPUT.
(b) Connect tbe external spectrum analyzer to J35 (206 MHz IF 

output) on tbe Tracking Generator block (MEP-346) to 
observe its signal response. At this time, set up tbe 
external analyzer for a 206.33 MHz center frequency.

(c) Connect tbe output of a signal generator to J38 (33.3 MHz 
local input) on tbe Tracking Generator block (MEP-346). 
Set tbe signal generator output at 33.33 MHz ±5 MHz, 
approximately -5 dBm.
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(d) The 30 MHz B.P.F. response can be observed at the J35
(206.33 MHz) IF output by changing the output frequency of 
the signal generator. Adjust C156, C159, and C162 until 
the filter response is symmetrical around 206.33 MHz and 
its maximum level is attained. A slight ripple within the 
pass bandwidth may be ignored.

Fig. 11-58 TG 30 MHz B.P.F. adjustment

(e) Disconnect the signal generator from J38 on the Tracking 
Generator block (MEP346), and restore the original 
connection.

(3) 206 MHz B.P.F. adjustment
(a) This adjustment should be made directly after the 30 MHz 

B.P.F. adjustment. Connect the output of the signal 
generator to J36 (176 MHz local input) on the Tracking 
Generator block (MEP-346). Set the signal generator output 
to about 176.33 MHz ±10 MHz, +5 dBm.

(b) The 206.33 MHz B.P.F. response can be observed at the J35 
(206.33 MHz IF output) by changing the output frequency of 
the signal generator. Adjust C179, C184, and C185 until 
the filter response is symmetrical around 206.33 MHz and 
its maximum level is attained. (See Figure 11-59.)
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Fig. 11-59 TG 206 MHz B.P.F. adjustment

(c) Disconnect tbe signal generator from J36 of tbe Tracking 
Generator block (MEP346) and restore tbe original 
connection. Also disconnect tbe external spectrum analyzer 
from J35 and restore the original connection.

(4) TG output 2046 MHz trap adjustment
(a) Remove the shield case cover from tbe Tracking Generator-1 

block (BTF-010128).
(b) Update tbe TR4172 panel setup as follows:

□
MASTER 
RESET

Q T )

□  O

ZERO SPAN

SHTT

(c) Connect the external spectrum analyzer to tbe TRACKING 
GENERATOR OUTPUT of tbe TR4172 to observe tbe T.G. output 
signal response. Set up tbe external analyzer for a center 
frequency of 2046 MHz.

(d) Adjust C120 on tbe Tracking Generator-1 block until the 
2046 MHz signal response level (TG final IF leakage) 
observed on tbe external analyzer is minimized.

1 1 - 7 4



(e) Remount tbe shield case cover on tbe Tracking Generator-1 
block.

(5) TG output frequency response compensation
(a) C105 on tbe Tracking Generator-1 block (BTF-010128) is a TG 

output frequency response compensating adjustment which is 
particularly effective for the frequency range above
1000 MHz.

(b) Check tbe TG output frequency response witb a power meter 
or tbe external spectrum analyzer, and adjust C104 until 
the level in the frequency range above 1000 MHz is almost 
tbe same as that in the range between 10 and 1000 MHz.

Adjust to make the 
frequency response 
flat up to 1.8 GHz.

0 lOOO 2000MHz

Fig. 11-60 TG output frequency response compensation

(6) TG output level accuracy adjustment
(a) Set tbe POWER switch to STANDBY. Return the Tracking 

Generator block (MEP-346) to its original position in tbe 
chassis.

(b) Set tbe POWER switch to ON again, and warm up the 
instrument for at least 30 minutes.

(c) Set up the TR4172 as follows:
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□
MASTER
RESET

(d) Connect a power meter directly to tbe TRACKING GENERATOR 
OUTPUT connector on tbe TR4172 to check tbe T.G. output 
level. Adjust R55 in tbe Tracking Generator-■] block until 
tbe T.G. output level is -10 dBm ±0.1 dB.

11-6-9. 3rd Local Block Adjustment (MEP-347 circuit diagram No. 58)

Board and circuit diagram Nos. 2 MHz VCO BLC-010102 No. 62
39 MHz Mixer BLC-010100 No. 60 
3rd local PLL BLC-010103 No. 63 
23 MHz VCO BLC-010101 No. 61 
176 MHz Mixer BLC-010099 No. 59

Instruments required: * Signal generator
* Spectrum analyzer
* Standard DC voltage source
* Digital voltmeter
* Frequency counter

(1) 23 MHz VCO voltage-frequency gain adjustment and frequency 
variation ratio adjustment
This paragraph provides an alignment procedure, when tbe 
oscillator FET or varicap for tbe VCO (230 MHz ±10 MHz) was 
replaced due to defect.
The voltage-frequency response of the VCO before compensation is 
shown in tbe following figure:
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Fig. 11-61 Vo It age-frequency response of the VCO
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In order to use the constant-variation portion of the response, 
tbe reverse voltage applied to the varicap is set at about 8 V. 
As a result, tbe frequency variation ratio before compensation 
is within approximately 5% of tbe given voltage range.
For adjustment, vary tbe offset voltage for tbe varicap to 
search for tbe best point of frequency variation ratio before 
compensation, tben fix tbe offset voltage there. Tbe voltage is 
normally 8 V ±0.5 V. Adjust tbe oscillation frequency at that 
voltage (tbe center of tbe variable frequency range). Tben 
adjust tbe VCO voltage-frequency gain response in tbe range 
which will not be subject to compensation. In the range where 
compensation is required, adjust the voltage at which 
copensation becomes effective. Some varicap may not require 
any compensation. Whenever unsoldering is required for a 
circuit component, be sure to switch off the instrument.
(a) Remove the shield case cover from tbe 23 MHz VCO.

Disconnect tbe input connection from the 3RDA S. IN, and 
connect a standard DC output to it. Set the DC output to
5.000 V. Remove tbe two jumper wires (at D26 and D30) from 
tbe board.

(b) Adjust R80 until tbe voltage at TP-1 is 0.00 V.
(c) Check tbe voltage across C105 and ground, and adjust R48 

until tbe voltage is -8.0 V.
(d) Set C105 to its center position. Connect tbe frequency 

counter to J182 on tbe board.
(e) Adjust tbe length of L175 until the counter readout is 

around 23.00 MHz. Make fine adjustment witb C101 until tbe 
frequency reading is exactly 23.0000 MHz.

(f) While increasing the output DC from 3 to 7 V in 1 V 
steps, adjust R88 so tbe frequency increases at 250 kHz 
steps.

(g) Increase tbe DC output from 1 to 9 V in 0.5 V steps
(125 kHz steps) to observe the overall frequency veriation 
ratio. Adjust the varicap offset voltage (-8 ±0.5 V) witb 
R48 so tbe overall frequency variation ratio is small and 
tbe portion requiring no compensation exists in a range 
from 1 to 5 V or 5 to 9 V. Tbe desirable overall frequency 
variation ratio is less than 2%.
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(h) When compensation is required for the voltage range between
5 and 9 V, install the jumper wire for D30; when that for 
the voltage range between 1 and 5 V is required, install 
the jumper wire for D26. It is preferred that compensation 
be made to only one of the two voltage ranges.

(i) Set the DC output to 5*000 V, and adjust C101 again until 
the frequency is 23.0000 MHz. When compensation is made to 
the voltage range between 1 and 5 V, set the DC output to
9.000 V, and adjust the voltage-frequency gain response in 
the range which has not been subject to compensation (when 
compensation was made to the voltage range between 5 and
9 V, set the DC output to 1.000 V). Adjust R88 until the 
frequency is 22*000 MHz (when the standard DC source is set 
at 1*000 V, set the frequency to 24.0000 MHz).

(j) Adjust the voltage-frequency gain response in the range
subject to compensation. Set the output of the standard DC 
source to 1.000 V, and adjust R92 until the frequency is
24.0000 MHz (or set the voltage source to 9*000 V, and 
adjust R99 until the frequency is 23.0000 MHz).

(k) While increasing the DC output from 1 to 9 V at 0.5 V steps 
(125 kHz steps), verify that the overall frequency 
variation ratio is less than 2%.

(1) If the error without compensation is less than 22, leave 
the two jumper wires detached*

(m) Disconnect the DC source from the 3RDA S. IN and restore 
the original connection* Remount the shield case cover on 
the VCO block.

11 - 79



Fig.
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-D30 
R99

-D26

3RD A SIN

11-62 Location of adjustments on the 23 KHz VCO (BLC-010101)
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(2) 2 MHz VCO voltage-frequency gain adjustment and frequency
variation adjustment
Adjustment of the 2 MHz VCO is similar to that for the 23 MHz
VCO described above.
(a) Remove the shield case cover from the 2 MHz VCO block. 

Disconnect the input connection to the 3RD B S IN, and 
connect the DC output. Set the output to 5.000 V. Remove 
the two jumper wires (at D36 and D40) from the board*

(b) Check the voltage at TP-1, and adjust R91 until the voltage 
is 0.00 V.

(c) Check the voltage across Cl 15 and GND, and adjust R58 until 
the voltage is -8*0 V.

(d) Set Cl11 to the center position. Connect the frequency 
counter to J191 on the board.

(e) Adjust the length of L185 until the counter readout is 
about 2.00 MHz. Make finer adjustment with Cl11 until the 
frequency reads exactly 2.0000 MHz.

(f) While increasing the DC output from 3 to 7 V at 1 V 
intervals, adjust R99 so the frequency increases at 25 kHz 
intervals.

(g) Search for the varicap offset voltage (normally 8 V +0.5 V) 
which gives the optimum frequency variation ratio, by 
adjusting R58* The desirable frequency variation error is 
less than 2%.

(h) When compensation is desired between 5 and 9 V, install the 
jumper wire on D46; when compensation is desired between 1 
and 5 V, install the jumper wire forD36. It is preferred 
that compensation be made to only one of the voltage ranges.

(i) Set the output of the DC source to 5.000 V, and adjust Cl 11 
again until the frequency is 2.0000 MHz.

(j) Adjust the voltage-frequency gain response for the
uncompensated portion with R99. When compensation is made 
between 5 and 9 V, adjust R212; when compensation is made 
between 1 and 5 V, adjust R108. Verify that a voltage 
variation from 1 to 9 V causes a frequency variation from 
2.1000 to 1.9000 MHz, and the overall frequency variation 
error is less than 2%.
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(k) If the error is less than 2% without compensation, the two 
jumper wires should be removed from the board.

(1) Disconnect the voltage source from the 3RD B S IN, and
restore the original connection. Remount the shield case 
cover on the VCO block.

J l  91 cs cu 5I atf « E-t a •

Cl 11 C115. R58 R99 L185
Fig. 11—63 Location of adjustments on the 2 MHz VCO (BLC-010102)

(3) 39 MHz mixer oscillator and B.P.F. adjustment
(a) Remove the shield case cover from the 39 MHz mixer block. 

Connect the external spectrum analyzer to J91 to observe 
the 39 MHz quartz oscillator output leaking from the 
mixer. The leakage level should be approximately -40 dBm.

(b) While monitoring the level of the 39 MHz signal, gradually 
turn the L71 slug until the signal level is 0.5 dB below 
the original level.
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(c) Connect the signal generator output to J91. Set up the 
generator for a frequency of about 2 MHz ^500 kHz, and a
0 dBm level. Connect the external spectrum analyzer to 
J92, and observe the 41 MHz output signal. The output 
level should be approximately -10 dBm.

(d) While varying the output frequency of the signal generator, 
observe the response of the 41 MHz B.P.F. with the external 
spectrum analyzer. Adjust C48, C51, C55, and C58 until the 
output level variation is less than 0.2 dB in the frequency 
range of 41 MHz +100 kHz, and the response is centered on 
that frequency. (See Figure 11-64.)

.REF -11.7 dBm 
0.1 dB/

RBV 
10 kHz

VBW 
10 kHz

SWP 50 mt SPRN 500 kHz CENTER 41.000 MHz

Fig. 11-64 41 MHz B.P.F. adjustment

(e) The output level at J92 should be less than -10 dBm +0.5 dB 
at 41 MHz. The output level and B.P.F. bandwidth are 
affected by the distances between L72 and L73, and L74 and 
L75. Adjust these distances.

(f) Restore the original connections for J91 and J92, and 
remount the shield case cover on the mixer block.
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(4) 176 MHz mixer oscillator and B.P.F. adjustment
Whenever resoldering is required for circuit components, be sure_ 
to set tbe POWER switch to STANDBY.
(a) Remove the shield case cover from the 176 MHz mixer. 

Disconnect tbe wiring to the COUN OUT and ON/OFF. Connect 
the standard DC output (+15 V) to ON/OFF, and connect the 
external spectrum analyzer to tbe COUN OUT. Set up the 
external analyzer for a center frequency of 153.3 MHz.

(b) While monitoring tbe level of the 153.3 MHz quartz 
oscillator output witb the external spectrum analyzer, 
adjust C84 to position tbe level at 0.2 dB below the 
oscillation starting point as shown in the following figure.

Oscillation 
Oscillation start

Fig. 11-66 153.3 MHz quartz oscillator adjustment
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(c) Adjust L134 coil pitch so the maximim 153.3 MHz signal 
level is attained.

(d) Adjust the distance between L132 and L133 so the 153.3 MHz 
signal level is +2 dBm. Adjust only, L133 leaving L132 as 
it is.

(e) Connect the output of the signal generator to J161. Set up 
the signal generator output for a frequency of about 23
+ 1 MHz and level of around -10 dBm. Disconnect the wiring 
from the RF OUT on the board, and connect the external 
spectrum analyzer. Since the output level at RF OUT is 
approximately +9 dBm, use the input attenuator in the 
external analyzer to prevent input overload. Set up the 
external analyzer for a center frequency of 176.3 MHz.

(f) While varyfing the output frequency of the signal 
generator, observe the response of the 176 MHz B.P.F.
Adjust F166 and F167 so the output level variation is less 
than 0.5 dB in the frequency range of 176.33 ^1 MHz, with 
the filter response symmetrical around the center frequency 
and the output level maximized. Adjust the peak level with 
Cl 12.

More than 2 MHz

REF 10.3 dBm 
1 dB/

VBW
30 kHz

SWP SO «• SPAN 6.0 MHz CENTER 176.33 MHz

Fig. 11-67 176 MHz B.P.F. adjustment
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(g) Verify that tbe output level is approximately +9 dBm ±1 dB 
at 176*33 MHz.

(b) Restore the original wiring and connections to tbe COUN
OUT, ON/STANDBY, RF OUT, and J161, then remount tbe shield 
case cover on tbe 176 MHz mixer.
RF OUT FI 66

Fig, 11-68 Location of adjustments on the 176 MHz mixer (BLC-010099)

11-6-10. 1st Local PLL Block Adjustment (MEP-348 circuit diagram No. 64)

Block and circuit diagram Nos.
100/101 MHz oscillator (BLC-010115) No. 67
100/101 MHz OSC PLL (BLB-010T20) No. 72
ANALOG PHASE DETECTOR (BLB-010117) No. 69
DIGITAL PHASE DETECTOR (BLC-010118) No. 70
PLL filter (BLB-010119) No. 71
1st local PLL mixer (BLB-010116) No. 68
2-4 GHz local PULSE GENERATOR (BTB-010114) No. 66
Isolation amplifier (BTB-010113) No. 65

Instruments required: * Spectrum analyzer witb tracking generater
* Standard DC voltage source
* High impedance probe
* Oscilloscope
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(1) 100/101 MHz OSC PLL adjustment
(a) Remove the shield case cover from the 100/101 MHz OSC PLL 

block. Using the external spectrum analyzer with a high 
impedance probe attached, observe the signal response at 
the Q12 collector on the board. Set up the external 
analyzer for center frequency of 35 MHz.

(b) Set up the TR4172 as follows;

□
MASTER
BESET

(c) Check the 35 MHz signal level with the external analyzer, 
and adjust L131, L132, and L133 until the maximum signal
1 e vel is at t ai ned.

(d) Observe the signal response at the Q14 collector with the 
external analyzer. At this time, set up the external 
analyzer for a center frequency of 105 MHz. Adjust L134, 
C96, and C98 until the maximum 105 MHz signal level is 
attained.

(e) Remount the shield case over on the 100/101 MHz OSC PLL 
block.

1

1
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(2)

Fig. 11-69 Locations of adjustments on the 100/101 MHz OSC. PLL 
(BLB-010120)

100/101 MHz OSC adjustment
(a) Remove tbe shield case cover from tbe 100/101 MHz OSC 

block. Set tbe POWER switch to STANDBY, disconnect the 
wiring from the 100/101 MHz PLL IN terminal, and connect 
tbe standard DC output to the terminal. Set the output to 
approx 9.7V

(b) Set tbe POWER switch to ON, and set up the TR4172 as 
follows:

CENT.
FREQ.

MH;
dB
sec

FREQ.
SRMI

kHz
+dBir
msec

(101 MHz Oscillator oscillates)
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(c) Connect tbe external spectrum analyzer to J 116 and observe 
tbe output signal response. Since tbe output at J116 is 
101 MHz in frequency and +23 dBm in level., use tbe input 
attenuator of tbe external attenuator to prevent input 
over load.

(d) Adjust C82, C87, and C88 until tbe 101 MHz signal level is 
maximized. Repeat tbis adjustment several times as C87 and 
C88 affect eacb other.

(e) Press CENT.
FREQ.

MHz
dB
sec

to activate tbe 100 MHz

oscilator. Verify that the difference in the output signal 
levels (at J 116) at 100 and 101 MHz is no more than 1 dB.
If the difference is more than 1 dB, adjust C82, C87, and 
C88 again.

(f) Set tbe POWER switch to STANDBY. Restore tbe original 
wir ing to tbe 100/101 MHz PLL IN terminal and J 116.

(g) Set tbe POWER switch to ON, and warm up tbe instrument for 
at least 10 minutes. Set up tbe TR4172 as in step (b) to 
activate the 101 MHz oscillator and phase lock.

(b) Check the voltage across TP-1 and GND, and adjust XI12 
until the tbe voltage is +3.5 V.

(i) Press CENT.
FflEO. C D

MHz
dB
sec

to activate the 100 MHz

oscillator and phase lock.
(j) Check tbe voltage across TP— 1 and GND, and adjust XI11 to 

obtain +3.5 V
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(k) Remount tbe shield case cover on the 100/101 MHz OSC block.

Fig.

PLL IN

X111 C82 X112

11-70 Locations of adjustments on the 100/101 MHz OSC (BLL-010115)
(Circuit diagram No. 67)

(3) 2-4 GHz Pulse Generator (BTB-010114) adjustment
(b) Disconnect the wiring from J69 (first local PLL P.G. 

output) on MEP-348, and instead, connect tbe external 
spectrum analyzer to this terminal. Set up tbe external 
analyzer for direct observation of the frequency range 
between 2 GHz and 4 GHz. Since tbe signal level at J69 is 
considerably high, use tbe input attenuator in the external 
analyzer to prevent input overload.
Set up tbe TR4172 as follows:(b)

□
MASTER
RESET

CENT.
FREQl m m

MHz
dB
sec

FREQ.
SPAN m m m

kHz
+dBm
msec

(c) Tbe above setup activates the 100 MHz comb signal. Adjust 
R13, C24, and C25 so the comb signal level is more than 
-25 dBm in tbe 2-4 GHz frequency range. The comb signal 
spectrum within this frequency range should have minimum 
dip.
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Fig* 11—71 Comb signal adjustment

(d) Press
CENT.
FREQ.

MHz
dB
sec to activate the 101 MHz comb

signal. Verify that the comb signal level is more than 
-25 dBm in the 2.02-4.04 GHz frequency range.

(e) Restore the original wiring to J69 on MEP-348.

J69 (COM OUT)

Fig. 11-72 Locations of adjustments on the 2-4 GHz 
Pulse Generator (BTB-010114)

(4) Analog phase detector and PLL filter a^Justment^3j^_Q20119

Whenever resoldering is required for a circuit component, be 
sure to switch off the instrument.
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(a) Remove the shield case cover from the Analog phase detector 
and PLL filter block. Disconnect the wiring from the PLL 
OUT terminal on tbe PLL Filter board.

(b) Using tbe external spectrum analyzer witb a high impedance 
probe attached, observe tbe signal response at the Q16 
source on tbe Analog phase detector board. Update tbe 
panel setup for tbe TR4172:

□
MASTER

beset

MHz
dB
sec

fflEQ.
SPAN C D

kHz+dBm
msec

□  □
SWIFT LABEL 

□
SHVT LABEL

Hi
—dBm

psec

Hz 
—dBm 

usec

T2"b
H (YIG LOCK 2 OFF)

B (Tune FM Data (YIG I/O))
UNE

(c) Adjust tbe DATA knob to change Step FM setting, and observe 
the beat signal response with an oscilloscope.

(d) Confirm that the YTO beat signal is ±0.6 V witb the center 
voltage of 0 V.

Center Voltage 0 V Approx. -0.6 V

Fig. 11-73 Beat signal offset adjustment
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Fig.

(e) Press MASTER RESET switch. Disconnect the wiring from tbe 
D. IN and A. IN terminals on the PLL filter board. Connect 
the output of tbe tracking generator contained in tbe 
external spectrum analyzer to the D. IN terminal, and 
observe the signal response at D. OUT witb tbe external 
analyzer. Set the tracking generator output level to 
about -10 dBm.

Q16

A. IN

D. IN

ANALOG PHASE 
DETECTOR 
(BLB-010117)

PLL FILTER 
(BLB-010119)

D.OUT

11-74 Location of adjustments on the Analog phase detecter 
board (BLB-010117) and tbe PLL filter board (BLB-010119)

(f) Observe tbe PLL filter response of 0-5 MHz. Confirm that 
tbe cutoff frequency is 200 kHz.

(g) Connect the tracking generator output (of the external 
analyzer) to the A. IN terminal to observe the frequency 
band between 0 and 5 MHz. Adjust L42 until tbe trap 
frequency is 1 MHz. Adjust L41 until the trap frequency is
2 MHz .
Adjust L43 until the trap frequency is 500kHz
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(h) Restore tbe original wiring to terminals D. IN and A. IN. 
Remount tbe shield case cover on tbe A phase detector and 
PLL filter block.
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Block Test point and
adjustment

Adjustment item and
specifications

Display 
section power 
supply 
(BGP-010198)

TP-1
TP-2
TP-3
TP-4
TP-5

R33
R63
R50
R58
R44

+5 V ±0.05 V 
+135 V ±0.2 V 
-15 V ±0.01 V 
+25 V ±0.01 V 
+15 V ±0.01 V

High voltage 
power supply 
(BLC-010-204)

TP-K
Anode

R62

R64
R63

-3.000 kV 
+12 kV to +13 kV 
Intensity adjustment 
Focus adjustment

CRT Driver J182 pin 1 R203
(BGK-010184) J182 pin 5 R199

R202
R200

GAIN R193
P0SI. R192
GAIN R195
P0SI. R194

R196
R201

C261 R197
R198
C248

+75 V 
+75 V
Halation adjustment 
Pattern distortion adjustment
]Y-axis adjustment

]X-axis adjustment
Intensity adjustment 
Asting adjustment 
Focus adjustment (center) 
Focus adjustment (both sides) 
Z-axis response adjustment

Memory
(BGP-010192)

TP-2
TP-4

R125
R126 ]DATA knob adjustment

D/A Converter 
(BGP-010188)

Q61 emitter R91 +10 V ±10 mV

RAMP.
GENERATOR
(BGP-010185)

P1-9AB

R64, R65,

R95

R83
R124 
Rl 30

0 V ±5 V (Ramp output 
voltage adjustment)
Scan time accuracy adjustment
Analog sweep adjustment 
Rewriting position adjustment

ANALOG I/O 
(BPG-010186)

R164,
R147,

R315, 
R130, 
R158, 
R150, 
R190, 
R183, 

Y-axis gain 
Y-axis 
position 
X-axis gain 
X-aixs 
position 
C354, C375, 
R293, R306 

Rl 74

R311
R134
R156
R153
R188
R180
R240
R236

R254
R256

C363

Offset null adjustment 
Log. Mag. Amp. adjustment
jPbase Mag. Amp. adjustment
Horizontal scale adjustment 
Vertical scale adjustment

Character adjustment

Line generator adjustment 
Marker adjustment 
Analog sweep positional 
adjustment
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Block Test point and Adjustment item and
adjustment specifications

8 A/D Conver ter TP-4 Rl 77 Sample detector, adjustment
(BGP-010187) TP-4

TP-4
R179,

R178 
Rl 76 
R180

R175
R181

Positive detector adjustment 
Negative detector adjustment 
Y-axis A/D converter 
adjustment
Slope detector adjustment 
X-axis A/D converter 
adjustment

9 LOG AMP L679, L672 3.3 MHz filter adjustment
(BLP-010231) R212, R145 BW switching level adjustment

R238, R301, R355 lLog linearity and gain 
J adjustment 
DC offset adjustment 
Linear adjustment

Rl 57

R352,
R335
R294

R254, R263, R272 Linear step amp. adjustment
10 IF-1

(BLP-010229)
C372,
L592,
First
stage

C376,
L594
L601,

C380

C422
]l MHz B.P.F. adjustment

Second L604, C438 LC filter adjustment
stage
Third L607, C454
stage
C484, C506, C529 lCrystal filter frequency
C552 Jadjustment
C482, C505, C528 lCrystal filter balance 

AdjustmentC551
C486, C509, C532 [Crystal filter frequency
C555 adjustment
10 dB 
20 dB

R136 
R137 
Rl 27

]step amp. adjustment 
Total gain adjustment

B.W. 10 kHz R205 -Inter-bandwidtb level
B.W. 3 kHz R235 difference adjustment
B.W. 10 Hz R319

11 IF -2 First L514, C394
(BLP-010230) stage

Second L522, C457 LC filter adjustment
stage

C421, C424

C420

Crystal filter frequency 
adjustment
Crystal filter balance 
frequency

C702, C696, C681 Crystal filter 7 Hz 
adjustment

30 dB R139
40 dB R140 Step amp. adjustment
50 dB R220
1 dB R172 1 dB step attenuator2 dB R164
4 dB R156 adjustment
8 dB R148
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Block Test point and
adjustment

Adjustment item and
specifications

11 IF-2
(BLP-010230)

B.W. 10 kHz R317
B.W. 3 kHz R261
B.W. 10 Hz R263
B.W. 7 Hz R669

Inter-bandwidth level 
difference adjustment

12 PHASE and 
GROUP DELAY 
(BLP-010205)

TP-2 R292
TP-2 R295
TP-4 R301
TP-6 R297
TP-5 R307

C422, C425
C386, C391
C351, C505
C371, C506
R273, R265

R281
R285
R283

TP-1 R33
TP-2
TP-3 R39
TP-4 R47
TP-5

Offset null adjustment 
+10 V adjustment 
Ref. adjustment 
Control voltage adjustment 
Offset null adjustment
]3- 3 MHz filter adjustment
33.3 MHz filter adjustment 
30 MHz filter adjustment 
Output level adjustment 
Group delay offset adjustment 
Group delay offset fine adjustment 
Phase offset adjustment

13 RF power supply 
(BLF-010370)

-15 V ±0.01 V 
+ 12 V
+15 V ±0.01 V 
+5 V ±0.01 V 
GND

14 50 MHz STD 
(BLB-010135)

L121, L122, L123, 
L 124, L125, L126 

R61

50 MHz tuning adjustment 

Output level adjustment
15 ATT I/O 

(BGN-010220)
R165
R96

Offset adjustment 
Frequency response 
compensation gain adjustment

16 YIG I/O 
(BGN-010219)

TP-4
TP-4
TP-1
TP-2

R99
R100
R95
R94
R93
R98

R101

Offset null adjustment 
+10 V adjustment 
YIG main D/A adjustment 
YIG FM D/A adjustment 
YIG main gain adjustment 
YIG main span accuracy 
adjustment
Overall span accuracy 
adjustment

17 YIG Driver 
(BLC-010224)

R53, R46
R42
R64
R59

Offset null adjustment 
YIG main offset adjustment 
YIG FM gain adjustment 
YIG FM span accuracy 
adjustment

18 3rd LO I/O 
(BGN-010221)

TP-4 R97 +10 V adjustment
TP-1 R90 Tune D/A A adjustment
TP-2 R96 Tune D/A B adjustment
TP-3 R98 Tune D/A C adjustment
R87, R88, R89 Sweep gain A adjustment

R85 Sweep offset A adjustment
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Block Test point 
adjustment

and Adjustment item and
specifications

18 3rd LO I/O 
(BGN-010221)

R94, R93, R95
R91
R86

R92

Sweep gain B adjustment 
Sweep offset B adjustment 
20 MHz VCO span accuracy 
adjustment
2 MHz VCO span accuracy 
adjustment

19 Counter
(BLJ-010131)

TP-1 R80
R75

-1.8 V adjustment
Schmitt trigger sensitivity
adjustment

20 RF
(BLP-010133)

C237
C239, C240, C253
C254, C255,
C264
L430, L432, C433
C375

C304
C292, C293, C294
C295, C296, C297

C310, C312
C342, C343, C344
C338, C339, C340
C341

R221

Rl 51

Cl 56, C159
C162
C179, C183, C184

204 MHz OSC adjustment 

Second local adjustment

jFourth local adjustment
Third local amp. adjustment
]206 MHz B.P.F. adjustment
30 MHz B.P.F. (1) adjustment 
30 MHz B.P.F. (2) adjustment
]30 MHz B.P.F. (3) adjustment
Inter-bandwidth level 
difference adjustment 
Total gain adjustment

21 TG-2
(BLJ-010129)

C185

]30 MHz B.P.F. adjustment 

j206 MHz B.P.F. adjustment

22 TG-1
(BTF-010128)

C120
C104

R55

2046 MHz trap adjustment 
Frequency response 
compensation adjustment 
Output level adjustment

23 23 14Hz VCO 
(BLC-010101)

R99,

R48

R92
R88

R80
C101

Varicap offset voltage 
adjustment
Linearity adjustment 
Voltage-frequency gain 
adjustment
Offset voltage adjustment 
Oscillation frequency 
adjustment

24 2 MHz VCO 
(BLC-010102)

R108,

R58

R212
R99
R91cm

Varicap offset voltage 
adjustment
Linearity adjustment 
V-f gain adjustment 
Offset voltage adjustment 
Oscillation frequency 
adjustment
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Block Test point and 
adjustment

Adjustment item and 
specifications

25 39 MHz MIXER 
(BLC-010100)

L71
C48, C51, C55, C58

39 MHz OSC adjustment 
41 MHz B.P.F. adjustment

26 176 MHz MIXER 
(BLC-010099)

C48 
L134, L133 

C112, F166, F167

153 MHz OSC adjustment 
153 MHz level adjustment 
176 MHz B.P.F. adjustment

27 100/101 MHz 
PLL
(BLC-010120)

L131, L132, L133, 
L134,

C96, C98

35 MHz tuning adjustment 

105 MHz B.P.F. adjustment
28 100/101 MHz 

OSCILLATOR 
(BLC-010115)

C82, C87, C88 
X111 
X1 12

Level adjustment
100 MHz OSC adjustment
101 MHz OSC adjustment

29 2-4 GHz PULSE 
GENERATOR 
(BTB-010114)

R13, C24, C25 10 MHz Comb signal adjustment

30 PLL FILTER 
(BLB-010119)

L43
L42
L41

500 kHz trap adjustment
1 MHz trap adjustment
2 MHz trap adjustment
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SECTION 12
PERFORMANCE TEST

This section describes the procedure for the performance test of TR4172 
spectrum analyzer. Major performance can be checked by using the CAL, 
OUT. (Calibration Output) signal of TR4172,

12-1. GENERAL

12-2. PREPARATION AND GENERAL PRECAUTIONS

Instruments and tools required for performance test and calibration are 
listed in Table 12*1.

12-2*1. Tools and Instruments Required for Performance Test

Table 12-1 Tools and instruments required for performance test

Instrument Specification Recommend ed 
Model

(1) Synthesized signal 
generator:

(2) Signal generator:

Frequency range: 50 Hz to 1800 MHz 
Output level: +10 dBm to -30 dBm 
Output impedance: 50 ft 
Output level flatness: +0.5 dB 
Frequency modulation: Internal 1 kHz

Modulation 
depth: 10%

Must be usable as an external reference.
Frequency range: 100 kHz to 1800 MHz 
Output level: +10 dBm to -30 dBm 
Output impedance: 50 ft 
Output level flatness: +0.5 dB 
Frequency accuracy: +0.01%
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Table 12-1 Tools and instruments required for performance test (Cont*d)

Instrument Specification Recommended
Model

(3) Low distortion 
signal generator 
(or ordinary signal 
generator plus 
low-pass filter 
may be used ):

(4) RF power meter :

(5) Spectrum analyzer:
(6) Attenuator:

(7) High isolation 
power splitter:

(8) Digital multimeter:
(9) Slidac transformer:
(10) Stop watch
(11) Scale

Frequency range: 100 kHz to 900 MHz 
2nd harmonic: More than 70 dB of attenua

tion with respect to an 
output level of -10 dBm 

Output level: -10 dBm

Frequency range: 100 kHz to 1800 MHz 
Sensitivity: -30 dBm to +20 dBm 
Accuracy: ^0.2 dB
Frequency range: 100 kHz to 3.6 GHz
Frequency range: DC to 500 MHz 
Attenuation: 0 to 110 dB at 10 dB steps 

0 to 11 dB at 1 dB step 
0 to 1.1 dB at 0.1 dB step 

Accuracy: jH3.2 dB for 10 dB 
+0.02 dB for 1 dB 
+0.002 dB for 0.1 dB

Frequency range: 10 kHz to 500 MHz 
Loss: 6 dB
Output isolation: More than 30 dB 
Maximum input voltage: 250 V 
Variable voltage range: 80 to 250 V

TR4110/4111A 
(ADVANTEST)

TR6841
(ADVANTEST)

Table 12-2 Tools and jigs required for performance test

Item Stock No. Remarks
Input cable 
Interconnecting cable 
Interconnecting cable 
Interconnecting cable 
Interconnecting cable 
Interconnecting cable 
N (P) to BNC (J) conver
sion adapter 
UM to UM linear adapter 
SMA to SMA adapter

MI-02 
MI-61 
MC-37 
MM-14 
MC-36 
MM-17 
JUG201

BNC-BUC (Short)*
BNC-BNC (Long)*
BNC-SMA
SMA-SMA
BNC-UM
IM-UM
JNG-20A/U*

UM-QA-JJ
HRM-501

Items marked with an asterisk (*) are standard 
supply accessories.
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12-2-2. General Precautions

(1) The instrument should be powered from an electrical outlet
supplying the correct local line voltage of 100, 120, or, t
220 Vac ±10% or 240 Vac Jjg% (50/60 Hz).

(2) Before plugging the instrument into an electrical outlet, be 
sure to check that the POWER switch is set in the OFF position.

(3) The ambient temperature under which calibration is to be 
performed should be between +20°C and +30°C, with relative 
humidity under 80%. The working ambient should be free from 
excessive dusts, vibration, or noise.

12-3. PERFORMANCE CHECK USING CAL.OUT and T.G. OUTPUT 
12-3-1. General

This paragraph describes basic performance check procedures for the 
TR4172 Spectrum Analyzer using the calibration and tracking- 
generator outputs of the Analyzer itself.

12-3-2. Initialization

Place the Analyzer in the initial power-on default state. This
. nstate may also be entered by pressing ' ■ * key on the front panel.

MASTER
RESET

12-3-3. Auto Calibration

The instrument can perform an error correction routine for changing 
resolution bandwidth. Before proceeding with performance check, be 
sure to execute the error correction routine as described below.
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Connect the CAL. OUT. connector to the INPUT-1 connector (both

on the RF section). Press i____ ii____ ii____ r  to initiate the
SHIFT LABEL

error correction routine, in which level differences between 
each resolution bandwidth recorrected.

TR4172

BNC-BNC
Cable

Fig. 12-1 Connecting the CAL.OUT. to INPUT-1
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12-3-4. Impact Test

Specification: The instrument must operate normally after its front, 
rear, left side, and then right side is sequentially 
lifted to a height of 3 cm (with the opposite sides 
always resting on the test deck) then is dropped from 
this height on the deck.

(1) Make the following setup when the instrument is in the initial 
state.

(2)

CENT.
FREQ.

FREQ.
SRftN

5 O

5 O

MH?
dB
s e c

kHz
+dBm
msec

Lift the front, rear, left side, and then right side of the 
instrument sequentially to a height of 3 cm (with the opposite 
sides always resting cn the test deck) and drop each side from 
this heigh on the deck* Verify that no abnormality nor change 
is observed in its display information, indicator lamps, and so 
forth after the drop test.

REF -1 0 .0 _ d f i*  

10 dB /

ftfiV

1 kHz

VBM

1 kHz

BTT IP dfl

SWP 300 m* S P R M  SO kHz CENTER 50.0000  MHz

Fig. 12-2 CAL. OUT. signal response

(3) Next, connect the TRACKING GENERATOR OUTPUT connector to the 
INPUT-1 connector (both on the RF section), and set up the 
instrument as follows:
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CENT.
FREQ.

FREQ.
SPAN

1 0 0 0

I 2 0 0 0

MHz
dB
sec

MH:
dB
sec

T.G

T.G. LEVEL

MH;
dB
sec

(4) Lift the front, rear, left side, and then right side of the
instrument to a height of 3 cm (with the opposite sides always 
resting on the test deck) then drop each side on the deck from 
this height, and check to make sure that no abnormality or 
change is observed in the tracking generator output response 
shown on the dis piay.

REF -1 0 . 

10 dB /

RBV 

I MH*

VBV

300 kH*

PTT 1EU.I I.

I ■

\

Fig.r 12-3 Tracking generator output response

12-3-5. Display Area

Specification: The display area should measure 100 nm by 120 mm or 
more.
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(1) Press the MASTER RESET key to return the instrument in the 

initial state. Press [ | and arbitrary keys to show label
LABEL

information on the display.
(2) Check to make sure that the display area is more than 100 mm by 

120 mm as shown in the following figure;

SBCDEFGHIJKLHNOPQRSTUVWXYZdJk»np«t<>*0123456799 , aAu« . 

REF -1 0 .

10 dB/

100 mm 
or more RBV

l-MMx

dB» ATT 10 dE

Fig. 12-4 Display area 

12-3-6. CRT Raster and Orthogonality Distortion

Specification: Less than +1 tun
(1) While the instrument is in the initial state, check the raster 

edges against the graticule either visually or with a scale.
(2) Check to make sure that the barrel or pincushion distortion, if

any, is less than 1 mm with respect to the standard pattern 
scale included in the maintenance kit.
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1 ram or less

Fig. 12-5 CRT raster and orthogonality distortion 

12-3-7. Trace Align

Specification: Variable over +3 degrees or more.
(1) While the instrument is in the initial state, check graticule 

either visually or with a scale.

* 3 degrees can be obtained by 
a gradient of 3 mm in 57 mm 
as shown below.

Fig. 12-6 Trace align

(2) After adjusting trace rotation to the normal state, check to
make sure that it is variable over +3 degrees. The location of 
the adjustment is shown below:
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INTENSITY

FOCUS
#

TRACEALIGN

Screwdriver

Fig. 12-7 Trace align adjustment

12-3-8. Intensity and Focus Alignment

Turn tbe INTENSITY control fully counterclockwise to make sure that 
tbe screen is completely blacked out. Gradually turn it clockwise 
and make sure tbat tbe display information starts dimly comes on 
when tbe control is around its center, and that display information 
can be observed at tbe maximum intensity but with no blur when tbe 
control is turned to tbe maximum (fully clockwise). Next, turn the 
FOCUS screwdriver adjustment to make sure tbat a correct and even 
focus is obtained over tbe entire screen.

12-3-9. Frequency Span Accuracy

Specification: Less than ±3% when frequency span >  500kHz 
Less than ±5% when frequency span ̂  500kHz 

(1) While tbe instrument is in the initial state, set it up as 
follows:

CENT.
FREQ. I D  I D  C D  Z D

MHz
d8
sec

FREQ.
SPAN | 1 | |  V |  0 o ] MHz

dB
sec

f~~l T. G. CNTR

□  D
SHIFT
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(2) Next, press O to position tbe marker to tbe rightmost 

□ and then O to position the markergraticule. Press

all the way to the leftmost graticule. The absolute value of 
tbe delta (A) marker frequency readout obtained at that time 
indicates tbe actual frequency span, which should be within 
1000 MHz ±30 MHz (±3%). Tbe YTO main tune accuracy can be 
known from this frequency span.

(3) Press FREQ.
SRWI

MHz
dB
sec

located on tbe leftmost graticule. Press

An active marker is

to repositionO '
the marker all tbe way to tbe rightmost graticule. Compare the 
delta (A) marker frequency readout obtained at tbat time witb 
tbe frequency span setting (10 MHz), and make sure tbat the 
readout is within 10 MHz ±0.5 MHz (±5%). Tbe YTO FM tune 
accuracy can be known from this readout.

(4) Press FREQ.
SRMI

Mz-H8m
msec Then press O

to position tbe marker to tbe leftmost graticule. Compare the

delta (A) marker frequency readout obtained at tbat time with 
tbe frequency span setting (500 kHz), and make sure tbat tbe 
readout is within 500 kHz ±25 kHz (±5%). Tbe accuracy of tbe 
3rd local VCO (20 MHz) can be known from this result.

(5) Press kHzFREQ.
SPAN

5 O +dOm
msec

| }. Then press O
to reposition tbe marker to tbe rightmost graticule. Compare 
tbe delta (A) marker readout obtained at that time with tbe 
frequency span setting (50 kHz), and make sure tbat tbe readout 
is within 50 kHz ±2.5 kHz (±5%). The accuracy of the 3rd local 
VCO (2 MHz) can be known from this result.

12-3-10. Marker Readout Accuracy in the Normal and T.G. Counter Mode

Specification: Normal: Center frequency accuracy plus Accuracy of
frequency span between marker and center 
frequency)

T.G. Counter: Center frequency accuracy
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(1) While the instrument is in the initial state, set it up as 
follows:
Connect tbe CAL. OUT. connector to the INPUT-1 connector (both 
on tbe RF section), tben enter tbe following data:

(2)

(3)

(4)

CENT.
FHEQ.

fREQ.
SPAN

MHz
dB
sec

MHz
dB
sec

□
MARKER

Use O
key and the DATA knob to position tbe marker to tbe

peak of tbe CAL signal response. Read the marker frequency, 
and check to make sure tbat tbe readout is within tbe 
specification. The specification is: (center frequency 
accuracy) +(accuracy of frequency span between marker and 
center frequency), which is determined as 50 MHz ±(2000 MHz x 

+20 Hz) ±(1000 MHz - 50 MHz) x » 50 MHz ±48.5 MHz.
_ n  T. G. CNTH

Next, press □  Q  to switch the marker in the T.G.
SHIFTcounter mode

Position the marker to tbe peak of tbe CAL signal response. 
Read the marker frequency, and check to make sure that tbe 
readout is within tbe specification. The specification is tbe 
same as the center frequency accuracy, which is 50 MHz 
±(2000 MHz x +20 Hz) * 50 MHz ±20 MHz.
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Fig. 12

• L o c a l fe e d  th ro u g h  
M a rk e r

REF -10.
10 dB/ y

r— -21 2 dE

" r —
LL. s ig r ell

SWP 50 m* SPAN 2000 MHz CENTER 1000 MHz

(1) Normal Marker Mode

REF -1 0 . 

10 dB /

dBm ATT 10 dE CNTR 52 MH

-20 S dE

SWP 50 »• SPAN 2000 MHz CENTER 1000 MHz

(2) T.G. Counter Mode 

•8 Marker readout accuracy in the Normal and T.G. Counter modes
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12-3-11. Marker Readout Accuracy in the Counter Mode

Specification: Master oscillator accuracy x readout frequency +2
counts when counting a spectrum frequency whose level 
is more than 25 dB above the average noise level.

(1) While the instrument is in the initial state, set it up as 
follows:
Connect the CAL. OUT. connector to the INPUT-1 connector, then 
key in the following data:

FREQ.
SRftN

RES. BW

E D  C D
VIDEO BW

E DFREQ. CNTR
_______  CNTR RESOLN

□  □SHIFT

□
MARKER

(2) Check to make sure that a marker frequency readout of
50.00000 MHz is obtained on the display when a signal response 
of more than 25 dB above the average noise level is indicated 
by the marker.

___ CNTR RESOLN _______

(3) Press Q  [ T J
SHIFT

1 Hz. If the readout is 50.000000 MHz,■]the tuned amplifier 
operation is assumed to be normal.

to set counter resolution to
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Fig. 12-9 Harker readout accuracy in the Counter mode

12-3-12* Resolution Bandwidth Accuracy

Specification: Within +20% of each resolution bandwidth.
(1) While the instrument is in the initial state, set it up as 

follows:
Connect the CAL. OUT. connector to the INPUT-1 connector, then 
type in the following:

| || jj j (Executes the error correction routine.)
SHIFT LABEL MKR—*-CF

RES. BW

MH/
dB
sec

idB/OIV.

(Stores the signal response trace.)
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(2) Press | J to indicate the peak with the marker. Then press

(■ '------1 PEAK SEARCH

I and reposition the marker to the A  = -3 dB point on
A ____

either side of the peak. Press | f again and reposition the
A

marker to the other A. = “3 dB point on the opposite side of the 
peak.
The delta (A) marker frequency readout obtained at that time
indicates the 3 dB bandwidth. Check to make sure that the
bandwidth is within the 800 kHz to 1.2 MHz specification.

(3) Check the 3 dB bandwidths at each resolution bandwidth and

an(* 10  1 keys . Thefrequency span selected with FREQ.
SPAN

RES. BW

resolution bandwidths, optimum frequency spans, and
corresponding 3 dB bandwidth specifications are listed in the
following table:

Fig. 12-10. Resolution Bandwidth Check
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Table 12-3 Resolution bandwidths and optimum frequency spans

RES. BW SPAN Specification
1 MHz 2 MHz 800 kHz to 1.2 MHz

300 kHz 1 MHz 240 kHz to 360 kHz
100 kHz 200 kHz 80 kHz to 120 kHz
30 kHz 100 kHz 24 kHz to 36 kHz
10 kHz 20 kHz 8 kHz to 12 kHz
3 kHz 10 kHz 2.4 kHz to 3.6 kHz
1 kHz 2 kHz 800 Hz to 1.2 kHz

300 Hz 1 kHz 240 Hz to 360 Hz
100 Hz 200 Hz 80 Hz to 120 Qz
30 Hz 100 Hz 24 Hz to 36 Hz
10 Hz 100 Hz 8 Hz to 12 Hz

* For tbe resolution bandwidth accuracy check described in 
paragraphs 12-3-11 and 12-3-12, tbe vertical axis accuracy 
for 1 dB/div. and 10 dB/div. and tbe frequency span 
accuracy on the horizontal axis are both assumed to be 
calibrated to error zero. However,, slight error in these 
axes wont'd raise any serious problems when performing tbe 
specification comformity check. For a more precision 
check, first calibrate tbe vertical scale for 1 dB/div. 
and 10 dB/div. according to paragraph 12-4-1, and use tbe 
delta marker in the T.G. Counter mode for frequency span 
measurement on the horizontal scale.

12-3-13. Resolution Bandwidth Accuracy for QP Measurement (witb tbe QP Option 
only)

Specification: 6 dB bandwidth: 120 kHz ±20 kHz
9 kHz ±1 kHz 

200 Hz ±20 Hz
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( 1)

(2)

(3)

□For the instrument with the QP Option, press to return the
RESET

instrument into the initial default state after the above 
resolution bandwidth check over 1 MHz through 10 Hz has been 
completed. Then set up the instrument for the following: 
Connect the CAL. OUT. connector to the INPUT-1 connector, then 
enter as follows:

SHIFT
] □ [ (Error collection routine)

LABEL MKR —*CF

CENT.
FREQ.

REF.
LEVEL

5 1

1 5

MH/08
sec

Hz
—dBm

usec

FREQ.
SPAN [ Z E J

kHz
+<iBm
msec

□ 0 . 0 °
SHIFT LABEL B’ VIEW

VIEW

(QP MODE BW 120 kHz check)
Store the wave form, (freeze the trace)

I INow press 1 J to capture the signal response peak. Then
PEAK SEARCH

press □  and position the marker to the ̂  - -6 dB point on 

one side of. the peak. Press □  again and position the marker
j

to the other —6 dB point on the opposite side of the peak, where 
A =0 dB. The delta marker readout at that time indicates the
6 dB bandwidth. Verify that it is within the specification. 
Similarly check the 9 kHz and 200 Hz bandwidths as well. The 
panel setup and optimum frequency spans for the 9 kHz and 
200 Hz bandwidth check are shown in the following:
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SHIFT LABEL B ^ B ’

• For 9 kHz bandwidth:

(QP MODE BW 9 kHz)

For 200 Hz bandwidth:

SHIFT , LABEL B-CX.—*>B (QP MODE BW 200 Hz)

If the QP mode bandwidth check mode is selected (e.g. by 

pressing for the TR4172 Analyzer with no
SHIFT LABEL B’ VJ£W

QP Option, the actual bandwidth won't be set up although 
message "QP BW CHECK11 will be shown on the display.

12-3-14. Resolution Bandwidth Selectivity (60/3 dB bandwidth ratio)

Specification: Less than 10:1 at 1 MHz and 300 kHz.
Less than 13:1 over 100 kHz to 10 Hz.

(1) While the instrument is in the initial default state, set it up 
as follows:
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Connect the CAL. OUT. connector to the INPUT-1 connector, then 
key in as follows:

(2)

Shift label MKR—*CF

CENT.
FREQ.

v 

)(

(Executes the error correction routine.)
MH;
dB
sec

FREQ.
SPAN

MH?
dB
s e c

RES. SW

MH?d8
sec

VIOEO BW

kH?
+dBm
msec

O r
INPUT ATT.

MHz
dB
sec

□  □PEAK SEARCH MKR —*• CF

*A * (Stores the signal response trace.)
VIEW

Press j j and position the marker to A ~  -60 dB point on 

either side of the signal peak. Press | 1* again and
j

reposition the marker to the other -60 dB point on the opposite 
side of the signal peak where A  = 0 dB. The delta (A ) marker 
frequency readout obtained at that time indicates the 60 dB 
bandwidth. Check to make sure that this bandwidth is less than
10 MHz (10:1).

(3) Check the selectivities at each frequency span, resolution 
bandwidth, and video bandwidth sequentially selected with

,|a  | , and I*"3 | keys. Table 12-4 shows resolutiiFREQ.
SPAN .on

RES. SW VIOEO BW

bandwidths, optimum frequency spans and video bandwidths, and 
corresponding selectivity specifications.

12 - 19



Fig, 12-11 Resolution Bandwidth Selectivity Test

Table 12-4

RES. BW SPAN VIDEO BW Speci fication
1 MHz 10 MHz 3 kHz below 10 MHz

300 kHz 5 MHz 3 kHz below 3 MHz
100 kHz 2 MHz 3 kHz below 1.3 MHz
30 kHz 500 kHz 3 kHz below 390 kHz
10 kHz 200 kHz 1 kHz below 130 kHz
3 kHz 50 kHz 300 Hz below 39 kHz
1 kHz 20 kHz 300 Hz below 13 kHz

300 Hz 5 kHz 100 Hz below 3.9 kHz
100 Hz 2 kHz 30 Hz below 1.3 kHz
30 Hz 500 Hz 10 Hz below 390 Hz
10 Hz 200 Hz 3 Hz below 130 Hz

12-3-15. Resolution Bandwidth Switching Level Accuracy

Specification: Within ±1.0 dB with respect to the resolution band
width of 300 kHz before subject to error correction.

(1) While the instrument is in the initial default state, set it up 
as follows:
Connect the CAL. OUT. connector to the INPUT-1 connector, and 
key in as follows:
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□ □ □
shift label mkr- * - cf (Executes the error correction routine.)

□ □ □
SHIFT LABEL MKR/id . *

- ♦ step size (Lists the correction data.)

(2) Check to make sure that the level deviations at each resolution 
bandwidth is within 1.0 dB with respect to the level correction 
data at the resolution bandwidth of 300 kHz.

RBUI SUITCHING BETWEEN
1 HHz 0.0 d8

300 kHz -0,1 dB
100 kHz -0 2 dB
30 kHz -0 2 dB
10 K Hi 0 5 dB
3 kHz -0 1 dB
1 kHz 0 4 dB

300 Hz -0 2 dB
100 Hz -0 2 dB
30 Hz -0 3 dB
10 Hz -0 1 dB
? Hz -0 . 1 dB

Fig, 12-12 Level correction data listing

12-3-16. Residual FM Component

Specification: 8 kHzp-p/sec. When frequency span ̂ 5 1 0  kHz
2 Hzp^p/see. When frequency span <  50 kHz

(1) While the instrument is in the initial default state, set it up 
as follows:
Connect the CAL. OUT. connector to the INPUT-1 connector, then 
key in as follows:
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CENT.
FREQ.

FREO.
SFttN

MH?
dB
sec

kHz
+d8m
msec

1 ' 0

□
3 0

RES. BW

REF.
LEVEL

3 0

W8/DIV.

4
SHIFT

ZERO SPAN

1 oSHIFT

kH*
-f-dBin
msec

Hz
—dBm
jjsec

D mSWEEP TIME1 *

MH;
d8
sec

(2) The above setup activates an internal slope detection network 
using IF filters, which allows for observation of the residual 
FM component while the 1st local oscillator is unlocked* Read 
the frequency variation in one second from the response shown 
on the display, while bearing in mind that the vertical scale 
is 2 kHz/dB at a resolution bandwidth of 30 kHz. If the signal

response trace out-scales begin to drift, etc., press CENT.
FRE1

again and reposition the response in the center of the scale 
with the DATA knob*
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Fig, 12-13 Residual FM when the 1st local unlocked

(3) Press MASTER:.RESET to-return-the instrument into the. initial 
default-state^ then set it up as follows;
Connect the CAL. OUT. connector to the INPUT-1 connector, then 
key in the following:

CENT.
FREQ.

0

FREQ.
SKN 1 ’

Hz
—dBm

usec

O 1 0

RES. BW

REF.
LEVEL

Hi
—dBm
usecCDCZ)

VSS/tMV.

□EZ)
• W f T  Z E R O  S P A N  

□
SHtFT

EDSWEEP TIME
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(4) The above setup activates the internal slope detection network 
using IF filters, which allows for observation of the residual 
FM component contained in the 2 MHz 3rd local VCO output. Read 
the frequency variation in one second (2 divisions on the 
horizontal axis) from the signal respoise on the vertical 
scale, while bearing in mind that the vertical scale is 1 Hz/dB 
at a resolution bandwidth of 10 Hz. If the signal response

again andtrace out-scales due to drift, etc, press CENT.
FREQ.

reposition the response in the center of the scale with the 
DATA knob.

REF -2S.f dBm RTT
2 o 

;o df
l iv .  (L sec)

1 dB/ i
___ I

Ites idua l—_
FM f

RBV —I—

1 JL . A A kAvAyv,

n v  / v r v
10 Hz 1 i i i
VBV
3 kHz

I
I

- p . .
•1

i I

SVP S • £Rfl SPRN <ion Hx> C

1

t 50. 000010 MH

1 H z /1  d iv .  
{1 dB)

Fig. 12-14 Residual FM of the 3rd local 2 MHz VCO 

12-3-17. Frequency Stability

Specification: 30 Hz p-p/min. when frequency span <  50 kHz (at a 
constant temperature after one hour of warm-up)
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(1) While the instrument is in the initial default condition, set 
it up as follows:
Connect the CAL. OUT. connector to the INPUT-1 connector, then 
key in as follows:

(Cuts off the routine that corrects the center frequency, 
for each sweep.)

(2) Press i____ 11____ i and wait for one minute (12 sweep interval
PEAK SEARCH j
□  □

€AK SEARCH j

because a sweep time of 5 is selected in the above setup). 

Press □  again, which will show a frequency drift occurred
PEAK SEARCH

in one minute, in the form of a delta (A) marker frequency. 
Check to make sure that the frequency drift is less than 
30 Hz/rain.

12-3-18. Noise Sideband

Specification: Less than -80 dB/1 kHz BW at 30 kHz apart from the 
c arri er
Less than -75 dB/1 kHz BW at 20 kHz apart from the 
carrier
(where video bandwidth: 1 Hz, resolution bandwidth:
1 kHz)

(1) While the instrument is in the initial default state, set it up 
as follows:
Connect the CAL. OUT. connector to the INPUT-1 connector, then 
key in as follows:
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CENT.
FREQ.

FREQ.
SPAN

MH;
dB
sec

kHz
+dBm
msec

o
0

MH? 
dB 

. secNPUT ATT.

O 1 kHz
+flBm
msecRES, BW

°  I i  ’ J
kHz

+tJflm
msecVIOEO BW

□  □
PEAK SEARCH MKR ̂ REF.
r V AVG. ON {-
□ F ~ | [SHIFT I  1

Hi
—dBm

usec
(Sets up the number of 
averages to 64.)

(2) After 64 repetitions of averaging are completed, press [°A |
VIEW

to store the resulting signal response. Press J | j j ,

Chen use O
PEAK SEARCH A

to read the average noise leves at Af =

+20 kHz and Af - +30 kHz apart from the carrier peak, from the 
delta marker readout. These levels are sideband noise levels. 
Check to make sure that they are less than -75 dB and -80 dB 
respectively.
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Fig. 12-15 Noise sideband

12-3-19. Adjacent Spurious

Specification: 70 dB (below carrier level)
(1) While the instrument is in the initial default state, set it up 

as follows:
Connect the CAL. OUT. connector the INPUT-1 connector, then key
in as follows:

(2) Check to make sure that no spurious response exists within 
-70 dB from the carrier peak level.

(3) Now set up as follows:

RES. BW AUTO
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(4) Check to make sure that the spurious response at 100 Hz or more 
apart frcm the carrier peak is less than -70 dB in its level.

10 dB/

RBW 
300 Hz

VBV
300 Hz

r*

- 7

if ii
L]” iHiu ikll a t x ikijUkim iUJ

ii:' f ij M _ r * l  : fl t I ' V H H  r  r i ■ ‘ ft T i ' l .  t  ̂ I 1 •

SVP 3 > SPftH 50 CENTER 56.0000 mtx

( 1 )

K£F - 2 0 . 0  dB» 

10 d B /

RTT 00 AB

RBV

10 Hz

VBV 
10 Hi

SVP 30 • SQ.000000 MHz 
2 d i v . (100 Hz)

( 2 )

Fig. 12-16 Adjacent spurious
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12-3-20. Residual Response

Specification: Not more than -100 dBm (with input ATT set at 0 dB, 
and no input signal applied)

(1) While the instrument is in the initial default state, set it up 
as follows:

□ 0

INPUT ATT.

REF.
LEVEL

5

CENT.
FREa

5

FREa
SPAN 1

MH;
dB
sec

Hi 
—d8m 
usec

MH;
dB
sec

□  [RES. BW

(ED
vtoeo bw

kHz
-fdBm
msie

MH;
dB
sec

C D
Hr

•dBn
vac

J[CF STEP SIZE

MH;
dB
sec

(2) Check again to make sure that no input signal or connector is 
coupled to the input of the instrunent.

(3) Press CENT.
FREa

There after each time O is pressed, the

center frequency will increase 9.9 MHz steps. Check to make 
sure that no residual response with its level exceeding -100 dBm 
exists between 0 and 1800 MHz.
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10 dB/

RBV
3 kHz

VBV
300 Hz

1
1

u. .
"TftrFin

1 
1 

I 
1 

1 
1

1__ §Fam cERlITTnrsr

Less than
-100 dBm

Fig. 12-17 Resi dual response

12-3-21. Noise Level

Specification: -80 dBm at resolution BW of 1 MHz and video BW of 
1 Hz.
-85 dBm at resolution BW of 300 kHz and video BW of 
1 Hz.
-100 dBm at resolution BW of 10 MHz and video BW of 
1 Hz.
-105 dBm at resolution BW of 3 kHz and video BW of 
1 Hz.
-130 dBm at resolution BW of 10 Hz and video BW of 
1 Hz.
(Center frequency >  1 MHz)

(1) While the instrument is in the initial default state, set it up 
as follows:
Connect the CAL. OUT. connector to the INPUT-1 connector, then 
enter the following:

a  a  (Executes the error correction routine.)
SHIFT LABEL MMt«frCF

Disconnect the CAL. OUT. signal cable and cable adapter from 
the INPUT-1 connector, then enter as follows:
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( 2 )

(3)

INPUT ATT.

REF.
LEVEL

MH}
dB
sec

CENT.
FREa

FREa
SFttN

5 0

5 0

5 0

Hz
—dBm

usec

MHz
dB
sec

kHz
+aBm
msec

RES. BW

MH;
dB
sec

VIDEO BW

Hz
—dBm

Msec

□ pSHIFT L 

□

AVG. ON Hi
— dBm

Msec
(16 repetitions of averaging)

MARKER

Read the marker level and check to make sure that the level 
meets the noise level specification (below -80 dBm) at 
resolution bandwidth of 1 MHz. After completing checking,

AVG. OFF

press a
SHIFT

to clear the Averaging mode.

Similarly, check the noise levels at each resolution 
bandwidth. The optimum setup values are listed in Table 12-5. 
If slight peaks and dips remain in the signal response after 
averaging, slightly move the marker and read an averaged level.

Table 12-5

RES. BW 1 MHz 300 kHz 10 kHz 3 kHz 10 Hz
FREQ. SPAN 50 kHz 50 kHz 20 kHz 20 kHz 100 Hz
VIDEP BW 300 Hz 300 Hz 100 Hz 30 Hz 10 Hz
No. of AVG 16 16 32 32 32
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10 dB/ 

AVR IS

R8V 

I MHz 
SAMPLE 
VBW

300 Hz

-e s 9 dE

Noise level

(1)
REF -50. 
10 dB/

AVR 32

Raw
10 kHz 

SAMPLE 

VBV 

100 Hz

0 dB. ATT 00 dE MKR SO.50*64 HH
-10+ ? dE

( 2 )

Fig. 12-18 Noise Level 

12-3-22. Fine Tune Level Deviation

Specification: Less than 0.5 dB p-p
(1) While the instrument is in the initial default state, set it up 

as follows:
Connect the TRACKING GENERATOR OUTPUT connector to the INPUT-1 
connector with a BNC-BNC cable, then enter as follows:
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T.G.

CENT.
m a

FREa
SPAN

r a m r a

m i  °  n  ° i

MHz
dB
sec

kHz
+dBm
msec

O . l d B / t o t V .UilDO/VITt

Q C 3

□ □ C DSHIFT LABEL

(Fine Tune flatness check mode)
SHIFT LABEL VIDEO

(2) Next, change tbe reference level until tbe TG signal response 
is observed on tbe display.

'a(3) Press 1 * to store tbe signal response.
V I E W

-- - - - - - - - - - ,  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  N E G .  P E A K  S .

(4) Press I II II I I I to read tbe difference
P E A K  S E A R C H  A  S H F T

between tbe maximum and minimum levels of tbe TG signal 
response by means of be delta marker. Check to make sure tbat 
tbe difference is less than 0.5 dB.

0.1 AB/

RBV

10 kHz

VBV

10 It Hi

dB. . BTT 10 i i MKR j 45+■ 5 kfl[*
8

l a s s

' -0. 157 <

MAX

M IN

■ SPfIN S00 kH* CENTER 300.0 30 MHz

(5 d iv . )

Fig. 12-19 Fine Tune level deviation
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12-3-23. Counter Operation (Operating Frequency)

Specification: Operating frequency 400 kHz to 1500 MHz 
(1) While the instrument is in the initial default state, set it up 

as follows:

( 2 )

(4)

(5)

CENT.
FREa

FREO.
SPAN m m

□  T .  G .  C N T R

□  e hSHIFT

□ a
SHIFT LABEL 

□  [

Hz
—dBm
usec

kHz
+0Bm
msec

0

kHz
+d8m
msec

0

• O

C F  S T E P  S I Z E !

(Directly counts TG frequency.)
MHz
dB
sec

Check to make sure that the counter is normally counting, with 
its readout digits indicating constant numbers (except for the 
100 Hz digit which may be flickering).

(3) Press CENT.
FREa then use O to set the center frequency to

10.4 MHz (at 1 MHz stepping). Check to make sure that the then 
counter reading is identical to the center frequency readout 
(with an allowance of 1% of the frequency span).
Now enter the following:

By turning the DATA knob slowly, sweep the center frequency 
from 10 MHz through 1500 MHz, and check to make sure that the 
counter reading is identical to the center frequency readout 
(with an allowance of 1% of the frequency span) over the entire 
sweep span.
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(6) Now enter as follows:

SHIFT LABEL

CENT.
FREa

1

Hz
—dBm

usec (Counter Auto mode)
MH/
dBsec

(7) By slowly turning the DATA knob, sweep the center frequency
from 1500 MHz through 1800 MHz, and check to make sure that the 
counter normally counts over the entire sweep span.

12-3-24. Counter Operation (Local Frequency Counting)

Specification: Should normally count each local frequency.
(1) While the instrument is in the initial default state, set it up 

as follows:

FREa
SPAN ] Q

□  T O C H f f l

kHz
+0Bm
msec

□  E D
SHtFT

Hz
—dBm

usec□  □ •

SHtFT LABEL

(2) Sequentially press numeric dat keys ( | Q | through | 9 | ) to

select the tracking generator output and local frequency count 
modes. Check to make sure that the following specifications 
are satisfied in each of these modes:
| o |: Count Point TG

Directly counts the TG output frequency identified by 
the marker. The Counter reading is identical to the 
center frequency readout, with an allowance of 1%, 
Count Point 3RD LO 23M VCO
Shows the output frequency of the 3rd local VCO 
(23 MHz). The counter operation is assumed to be 
normal if all the digits other than the LSD (which 
may be flickering) give a constant frequency readout 
over 22 to 24 MHz.

C D *
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ED

D O

COUNT POINT 3BD LO 2M VCO
Shows the output frequency of the 3rd local VCO 
(2 MHz). The counter operation is assumed to be 
normal if all the digits other than LSD give a 
constant readout over 0.9 to 1.1 MHz.
COUNT POINT TG 200 M IF 
Shows 0 MHz as this mode is currently not used.

| 4~ |: COUNT POINT 1ST LO IF
Shows the IF frequency for the 1st local oscillator.
It normally indicates a frequency below 50 MHz. When 
the frequency span setting is 500 kHz or below, the 
counter will show a frequency with no fractional part.

[ 5 |i COUNT POINT 2ND LO 204M
Shows the IF frequency for the 2nd local oscillator. 
The counter operation is assumed to be normal if all 
the digits other than the LSD give a constant 
frequency readout at around 204 MHz.

| 6 |; COUNT POINT 3RD LO 153 M
Shows the 3rd local oscillator output of 153 MHz.
The counter operation is assumed to be normal if all 
the digits other than the LSD give a constant 
frequency readout at around 153.3 MHz.

1 7 1: COUNT POINT 4TH LO 33 M
Shows the 4th local oscillator output of 33 MHz. The 
counter operation is assumed to be normal if all the 
digits other than the LSD give a constant frequency 
readout at around 33.3 MHz.

| 8 ): COUNT POINT 1ST LO
Shows the 1st local oscillator output frequency. It 
is not a direct count but a value determined from the 
1st IF frequency. The counter operation is assumed 
to be normal if all digits above the 1 MHz order give 
a constant readout with no flicker.
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| 9 ): COUNT POINT AUTO
Normally counts the TG output frequency identified by 
the marker. In the frequency ranges which are beyond 
the counting capability of the counter (0-400 kHz and 
1500-1800 MHz), the marker frequency is determined 
from each local frequency. The counter reading is 
the same as the center frequency readout, with an 
allowance of 1%.

12-3-25. Analog Sweep

Specification: Error on the vertical axis: +0.2 div. or less when
sweep time is 19 ms. 

Error on the horizontal axis: 0-0.5 div. at zero
frequency span.

(1) While the instrument is in the initial default state, set it up 
as follows:

HEF.
LEVEL —

u s e c

F j m °SWEEP TIME

e j Q j I ° I

kHz
+d8m
msec

v“* 0 ZERO SPAN

□  f O

Hi
—dBm
usec (An UNCAL message will be shown; 

ignore it.)
SMYT

F ~ ~ l -
SWEEP TIME

(2) Next, alternately press O and O to switch between

analog sweep (10 ms) and digital sweep (20 ms).
(3) Check to make sure that the positional departure between the 

analog and digital traces is within the specification along 
both vertical and horizontal axes.
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Vertical
error

Digital sweep

/

'Vs''s" Analog sweep

— —  Horizontal error

Fig. 12-20 Analog Digital Sweep Switching Error 

12-3-26. Reference Level Variable Range

Specification: Should be variable over 4 dB p-p or more.
(1) While the instrument is in the initial default state, set it up 

as follows:
Connect the CAL. OUT. connector to the INPUT-1 connector, and 
enter as follows:

CENT.
FREa

MH*
dB
set

i 5 O

FREa
SPAN

kHz
+dBm
msec

5 0 0

CD 1 0 0
kH i 

+<JBm 
msecRES. aw

REF.
LEVEL

H z 
—dBm 

usec

(2) Next, turn the screwdriver control marked CAL on the front
panel fully counterclockwise. Press | j , then read the

PEAK SEARCH

signal level at that point.

(3) Then turn the CAL control fully clockwise. Press I 1 , then
PEAK SEARCH

read the signal level at that point. Check to make sure that 
the marker level readout has changed by more than 4 dB.
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12-3-27. GP-IB Check

Check for the normal GP-IB functions by referring to SECTION 8 
(GP-IB ATTACHMENT AND PROGRAMMING SUPPORT.)

12-3-28. Key Operation Check

Check for normal key operations (except for screwdriver controls) by 
referring to paragraph 3-3-1 Front Panel Description.

12-4. PREFORMANCE CHECK REQUIRING MEASURING INSTRUMENTS 
12-4-1. Sweep Time

Specification: +5Z over 20 ms to 1000 s
+5% over 100 us to 1000 s (at zero frequency span) 

Required instruments: Signal generator (SG) capable of frequency
modulation 
Stop watch

(1) While the instrument is in the initial default state, apply a 
50 MHz signal modulated with a 1 kHz signal from a signal 
generator (SG) to the input of the instrument. Set up the SG 
output as follows:
Carrier frequency: 50.00 MHz 
Output level: -10 dBm 
Modulation frequency: 1 kHz (AM)
Modulation depth: 10%

(2) Then set up the instrument as follows:

CENT.
FREa

MHi
d3
set

FREQ.
SPAN

□
SHtFT

Z E R O  S P A N

kHi
+flBn>
msec

□  cSWEEP TIME

EJ

k H ;
+flBm
msec
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Adjust the TRIGGER LEVEL control until the signal trace stops 
on the display.

Fig. 12-21 Sweep time check

TR4172

Fig. 12-22 Sweep time test setup
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12-4-2

(3) Each division of the horizontal scale is assigned 1 ms as the 
sweep time is 10 ms. Since the 1 kHz signal has a period of 
1 ms, the peaks or dips of the signal envelope should match 
each graticule on the screen. Visually check this point. The 
allowable deviation from the graticule is 0.5 div.

When using a stop watch:
(1) While the instrument is in the initial default state, set it up 

as follows:

□  I
SWEEP TIME

M H ?
dB
sec

(2) Use the stop watch to measure the time required for a bright 
dot to sweep all the way from the leftmost to the rightmost 
graticule on the screen. Set the sweep time to 100 s, and 
check to make sure that the actual sweep time is 100 +5 s.

Scan Trigger

Specification: Internal, Line, External, Video, Single
Video: Trigger point should be able to be variable 

over 1 division of the scale.
Single: Only one sweep should be triggered each time 

the key is operated.
Required instrument: Signal generator capable of frequency

modulation.
(1) While the instrument is in the initial default state, set it up 

as follows:

EH CD Cl
S W E E P  TIME

Ml
•4-dBm
msec

(2) Press 1° |* to select the Line Trigger mode. The flashing
UNE

frequency of the SWEEP IND. lamp will be lowered to indicate 
that the Line Trigger mode is selected.

(3) Next, press [a  to select the External Trigger mode. Check
EXT.

to make sure that sweep is triggered each time the rear EXT. 
TRIG, connector is grounded (coupled with an earth potential).
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□(4) Press 11 to return the instrument into the initial default
MASTER
RESET

state* Apply a 50 MHz signal modulated with a 1 kHz signal 
from a signal generator (SG) to the input of the instrument. 
Set up the SG output as follows:
Frequency: 50.00 MHz 
Output level: -10 dBm 
Modulation frequency: 1 kHz 
Modulation depth: 10%

TR4172

o *0*0 a a a
G a a
G a  a a a a
O o  o o o aO *eaa

O - o a n Q D o n  
a a  n o o o p□ cjq U q q o U

.d p  Q n n o D

□  o  a  a  a a

0 .  9  •  °

N-BNC
A da p te r

SIGNAL GENERATOR

BNC-BNC Cable

Fig. 12-23 Scan trigger test setup

(5) While the instrument is in the initial default state, set it up 
as follows:

CENT.
FREa 4

FREa
sm I *

ZERO SP

□
SHIFT

Q(ZD
SWEEP TIME

D

MH?
dB
5K

kH;
+oBmmsec

kHl
+dBm
msec
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(6) While watching the signal trace on the display, turn the
TRIGGER LEVEL control to make sure that the trigger point is 
variable over at least one division of the display scale.

Fig. 12“24 Trigger level check

(7) Press I-- 1 to return the instrument into the initial default
MASTER
BCSET

state. Check to make sure that only one sweep is triggered

each time Q
SINGLE

key is pressed.

12-4-3. Center Frequency Accuracy

Specification: +(span x 1% +20 Hz)
Required instrument: Synthesized signal generator
(1) While the instrument is in the initial default state, set it up 

as follows:
CENT.
FREtt

MH;
dB
sec

FREa
SPAN

MK/
dB
sec

SHIFT

n r  g. cntr

] Q

12 - 43



(2) Since the marker is located in the center of the scale, the 
marker frequency readout directly indicates the center 
frequency. Confirm that the readout is within 1000 MHz ±10 MHz 
The center frequency accuracy with broad frequency span setting 
can be known with the just described procedure. However, this 
technique (in which the internal counter is used for frequency 
measurement) is not adequate for measurement a frequency span 
setting of less than 10 kHz, where measurement is affected by 
tracking error of the tracking generator.

(3) If the synthesized signal generator has a reference time-base 
input, apply the REF. signal output from the INT. STD. OUTPUT 
connector (J4) of the instrument to this input, then press □  
CDCD (INT. STD OUTPUT ON), and set up the SG output as®

UkKLfollows. If the SG has no reference input, it may be used so
-9far as its output frequency accuracy is 5 x 10 or less.

Output frequency: 1000 MHz 
Output level: -20 dBm

(4) Connect the SG output to the input of the instrument.

SHIFT

TR4172
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N-BNC
Adapter

SYNTHESIZED 
SIGNAL GENERATOR

OUTPUT

BNC-BNC Cable

Fig. 12-25 Center frequency accuracy test setup

(5) Next, press Frea
SPAN

Hi

-d8m
psec

to set the

frequency span to 100 Hz.
(6) Confirm that the deviation of the input signal peak from the 

center graticule is less than ±21 Hz.
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Fig. 12-26 Center frequency deviation

12-4-4. Vertical Scale Linearity (logarithmic scale)

Specification: +0.02 dB/div. at 0.1 dB/div over 0 to 0.8 dB 
+0.2 dB/div. at 1 dB/div. over 0 to 95 dB 
+J. dB/div. at 10 dB/div. over 0 to 95 dB (20°C to 
30°C)
+1.5 dB/div. at 10 dB/div. over 0 to 95 dB (0°C to 
40°C)

Required instrument: External attenuators covering:
0 to 110 dB at 10 dB steps
0 to 11 dB at 1 dB step
0 to 1.1 dB at 0.1 dB step

(1) While the instrument is in the initial default state, set it up 
as follows:
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INPUT ATT.

REF.
LEVEL

kHz
+t)Bnt
msec

RES. BW
O.ldB/OIV.

SHIFT

MH/
dB
sec

CENT.
FREQ.

MH/
dB
sec

5 0

FREQ.
SPAN

2 0 C
kHz

+oBm
msec

kHz
+dfi(i'
msec

(2) Apply a synthesized SG output of 50 MHz, 0 dBm to the input of 
the analyzer via an external attenuator. Set the attenuator to
0 dB attenuation. While slightly adjusting the SG output, 
position the signal response peak, on the display to the top 
graticule.

TR4172
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Synthesized S ignal Generator

0 .1  dB 
STEP ATT.

1 dB
STEP ATT.

10 dB 
STEP ATT.

Fig. 12-27 Vertical scale linearity (log.) test setup

(3) Increase the attenuation of the external attenuator at 0.1 dB 
steps, confirm that each 0.1 dB increase in attenuation causes 
the signal peak on the display to be lowered 0.1 dB (1 div.) 
with an error of 0.02 dB (0.2 div.) each time.
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0.2 Div. 
or less

Fig. 12-28 Vertical scale linearity check

For accurate level identification, it is recommend to use 
L 1 key each time the attenuation is increaseds.

PEAK search

(4) Then press (
Id8/DIV.

SHIFT
to select a vertical scale factor of

1 dB/div. Set the external attenuator to 0 dB attenuation, 
then position the signal response peak to the top graticule on 
the display.

(5) While increasing the attenuation of the external attenuator by
1 dB steps, confirm that each 1 dB (1 div.) increase in 
attenuation causes the signal peak to be lowered one division 
(1 dB) with an error of +0.2 dB (+0.2 div.) each time.

(6) Update the instrument setup as follows in temperature 20°C to 
30°C:

INPUT ATT.

MH;
dB
sec

CENT.
FREa

MH*
dB
sec

FREa
SPAN

kHz
+flftn
msec

REF.
LEVEL

kH t 
+dBm 
msec

ED DUDE
RES. BW

tOdS/DIV.

□ C l ]

Hi
-dBm

usec

SHIFT
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(7) Set up SG output to 50.5 MHz, 0 dBm, and couple it to the input 
of the analyzer via the external attenuator. Set the 
attenuator to 0 dB attenuation. While slightly adjusting the 
SG output, position the signal response peak to the top 
graticule on the screen.

(8) While increasing the attenuation of the external attenuator 
from 0 to 90 dB at 10 dB steps, confirm that each 10 dB 
increase in attenuation causes the signal peak to be lowered by 
10 dB (1 div.) with an error of +1 dB (0.1 div.) or less each 
time.

(9) Now set the external attenuator back to 0 dB attenuation. 
Slightly reduce the SG output level until the marker readout 
for the signal peak is -5 dBm.

(10) While increasing the attenuation of the external attenuator 
from 0 to 90 dB at 10 dB steps, confirm that each 10 dB 
increase in attenuation causes the signal peak to be lowered by 
10 dB (1 div.) with an error of +1 dB (0.1 div.) each time.

(11) In a temperature range between 0°C and 40°C, perform test 
steps (6) and below, and confirm that the signal peak error is 
within +1.5 dB.
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Specification: Within +3% of the reference level 
Required instruments: Signal generator;

External attenuator covering 0 dB to 11 dB at
1 dB steps

(1) While the instrument is in the initial default state, set it up 
as follows:

12-4-5. Vertical Scale Linearity (linear scale)

CENT.
FR£1 _ L l l  °

MH/ 
dB 

■ sec

FREa
SPAN 5 0  0

kHz+dBm
msec

REF.
LEVEL

kHz
O  +dGm

□  □ E  °
kHz

+o8nt
msecRES. BW UN. XI

(2) Apply as SG output of 50 MHz, 0 dBm to the input of the 
analyzer via an external attenuator. Set the external 
attenuator to 0  dB attenuation. While adjusting the SG output 
level, position the input signal response peak to the top 
graticule.

(3) Press 1 I and record the marker readout for the signal peak
PEAK SEARCH

as "a" mV.
(4) Next, set the attenuator to 6 dB attenuation (1/2 on the linear 

scale). Press 1 1 and record the marker readout for the
PEAK SEARCH

signal peak as "b" mV.
(5) Determine the ratio of a half of "a” (mV) to "b" (mV) in 

percentage, and confirm that the ratio is within the 
specification (2b/a x 100 ® between 97% to 103%).
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TR4172

Fig. 12-29 Vertical scale linearity (lin.) test setup

Fig. 12-30 Linear scale linearity check

12-4-6. Reference Level Accuracy

Specification: Within ±1.0 dB after calibration and error correction 
Required instruments: Synthesized signal generator

External attenuator covering 0 to 110 dB at 
10 dB steps
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(1) While the instrument is in the initial default state, set it up 
as follows:

C3 1

INPUT ATT.

CENT.
FREa

5

FREa
SPAN 1

REF.
LEVEL

RES. BW

m m
v oeo  aw

MH/
dB
sec

kHi
+dBm
msec

°  1
Hi

—dBm
Msec

Hz
-dBm

usec

MH?
dB
sec

Hi
—dBm
usec

(2) Apply an SG output of 50.5 MHz, 0 dBm to the input of the 
analyzer via an external attenuator.

(3) Set the external attenuator to 0 dB attenuation. Press
PEAK SEARCH

to read the peak level of the signal response. Adjust the SG 
output level until the peak readout is 0.0 dBm.

f
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TR4172

Fig. 12-31 Reference level accuracy test setup

(4) While increasing the attenuation of the external attenuator by 
10 dB steps, lower the reference level by 10 dBm steps with

REF.
LEVEL

accordingly, and read each canceled level with
PEAK SEARCH

Confirm that marker readout error between each level is within 
±1*0 dB. The following table shows the relationship between 
reference levels, external attenuator settings, and input 
levels.

Table 12-6 Ref. levels vs. external attenuator

REF level Ext. ATT. Input level
+10 dBm 0 dB 0 dBm

0 dBm 10 dB -10 dBm
-10 dBm 20 dBm -20 dBm
-20 dBm 30 dBm -30 dBm
-30 dBm 40 dBm -40 dBm
-40 dBm 50 dB -50 dBm
-50 dBm 60 dB -60 dBm
-60 dBm 70 dB -70 dBm
-70 dBm 80 dB -80 dBm
-80 dBm 90 dB -90 dBm
-90 dBm 100 dB -100 dBm

IF 10 dB 
STEP AMP.
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Specification: 2 dB p-p over 50 Hz to 1 GHz
3 dB p—p over 50 Hz to 1.8 GHz
Within ̂ 0.7 dB over 400 kHz to 1,8 GHz after error 
correction

Required instrument: Signal generator
CAUTION: The frequency response of the signal generator itself

causes a measurement error. Before using the generator, 
calibrate it by measuring the levels of major frequency 
points with a power meter.

(1) While the instrument is in the initial default state, set it up 
as follows:

12-4-7. Frequency Response

SHIFT LABEL M KR^CF

CENT.
FREa GXD
FRfa
SPAN I ■

kHz
+aBm
msec

I 00 I (INPUT)
SOHz~ ISOOMHi

REF.
LEVEL □

Hi
-dBm
usec

JdS/rav.

□ C D

Hz
-dBm
usec

SHIFT

(2) Apply an SG output of 50 Hz, -10 dBm to the input of the 
analyzer. Adjust the REF. level until the signal response is 
positioned in the center of the vertical scale.

MAX.

(3) Then press ( ] j a A j to enter the A Max Hold state. Slowly
SHIFT

sweep the SG output frequency from 50 Hz through 1 kHz to store 
the frequency response in memory.

_________ A — ■A’

(4) Press |°a  j | | J j to store the frequency response into
VIEW SHIFT

A 1 memory.
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(5) Update the setup for the instrument as follows:

WRITE

CENT.
fflta

FREa
SfiflN

1 O
kHz

+dBm
msec

kHz
+oBm
msec

2 0

(6) Press | j 1°A I to enter the A Max Hold state. Slowly sweep
SHIFT

(7) Press

the SG output frequency from 1 kHz through 20 kHz to store the
esp< 

au

JE

frequency response in this range
BLANK

to store the frequency response over 1 kHz
smFT~ view

to 20 kHz into memory A. The signal trace is blanked.
(8) Update the setup as follows:

WRITE

CENT.
FREa I 2

FREa
SPAN

5

kHz
+dBm: 5 O

kHz
+dflmO 0
msec

(9) Press [ ] | to select the B Max Hold state. Slowly
SHVT

sweep the SG output frequency from 20 kHz through 500 kHz to 
store the frequency response.

(10) The press [ ] to store the frequency response over 20 to
B -^ B ’

500 kHz into memory B*.
(11) Now update the setup as follows:

B
WRITE

(12) Press
SHIFT

B | to select the B Max Hold state. Slowly
sweep the SG output frequency from 500 kHz through 10 MHz to 
store the frequency response between these frequencies.

12 - 54



(13) Press B to store the frequency response over 500 kHz to
view

10 MHz into memory 5.

, I I , and 1 1 will show the frequency(14) Operation of
view a* view B'view

response over 50 Hz through 10 MHz on the display. Record the 
maximum and minimum levels in the frequency response,

(15) Update the setup as follows:

A
WRITE

a s
SHVT

A’BLANK

□  □SHIFT
B* BLANK

SH*T

MH? 
dB 
sec

_______ MAX.’

(16) Press j | [ ° T ]  to select the A Max Hold state. Slowly
SHTT

sweep the SG output frequency from 10 MHz through 1800 MHz to 
store the frequency response,

(17) Superimpose the previous recorded frequency response between 
50 Hz and 10 MHz over the last one (between 10 and 1800 MHz), 
to make sure that the peak and dip of the frequency response is 
less than 2 dB p-p over 50 Hz to 1000 MHz. Also confirm that 
the frequency response error is less than 3 dB p-p over 50 Hz 
to 1800 MHz.

FREQ.
SflftN L - J O J p r 0
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TR4172 Signal Generator 1

50 Hz to  10 MHz 
OUTPUT

10 MHz to  
1800 MHz 
OUTPUT

Fig. 12-32 Frequency response test setup

12-4-8. Spurious Response (Secondary Harmonic Distortion)

Specification: -60 dB or less when the center frequency ^ 2 0  MHz 
with an input level of -10 dBm.
-45 dB or less when the center frequency < 2 0  MHz 
with an input level of -10 dBm.

Required instrument: Low distortion oscillator
(with the 2nd harmonic level of less than 
-70 dB)
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Fig. 12-33 2nd harmonic distortion check setup

(1) While the instrument is in the initial default state, set it up 
as follows:

ED GO
INPUT ATT.

MH?
dfi
sec

CENT.
FREa

(Frequency of the Low distortion oscillator)

FREa
saw

MHi
dB
sec

VIOEO BW

kHz
-Hj8m
msec

REF.
LEVEL

Hi
— dBmusec

(2) Apply a -10 dBm signal from the low^distortion oscillator to 
the input of the analyzer.

(3) Press Q  □  □ □  □  to read the marker readout
PCAK SEARCH * * » - * < *  MKR^-BEF.

for the input signal level.
(4) Next, press CENT.

FREQ.
to double the center frequency. Read

the 2nd harmonic distortion level at that frequency to confirm 
that it is less than -60 dB below the fundamental component 
level (less than -45 dB when the input frequency is less than 
20 MHz).
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(5) Check the distortion at other frequencies in the same way.

12-4-9.

Note: An ordinary signal generator with a low-pass filter 
provided at its output to eliminate the 2nd harmonic 
distortion may be used instead of the low-distortion 
oscillator (with a 2nd harmonic distortion level of less 
than -70 dB). If the former type of signal generator is 
used, set the level at the input terminal to -10 dBm after 
the signal passes through the low-pass filter and input 
cable.

Spurious Response (Two signal distortion)

Specification: Less than -50 dB for two signals of -10 dBm with 
separation greater than 5 MHz
Less than -45 dB for two signals of -10 dBm with 
separation less than 5 MHzi 

Required instruments: Ttoo signal generators
Isolated power splitter

(1) While the instrument is in the initial default state, set it up 
as follows:

CENT.

FREa
SPAN

INPUT ATT.

REF.
LEVEL

RES. BW

VIDEO BW

MH;
dB
sec

MH?
dB
sec

Hi
—dBm
usec

kH?
-hiBm
msec

MH?
dB
sec

kH?
+aBm
msec
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(2) Next, set the output of one of the signal generators to
197 MHz, -4 dBm (when a 6 dB power splitter is used), and set 
the output of the other signal generator to 203 MHz, -4 dBm 
(with a 6 dB power splitter). Apply these SG outputs to the 
power splitter, and couple the output of the power splitter to 
the input of the analyzer.

TR4172

Fig. 12-34 Spurious response (TVo signal distortion) test setup

R E F  - 1 0 . 0  A B »  A T T  0 0  <13

1 0

<4
• o

o

l

S

R B V 1

4 J

Cfl 
Cfl

1 0 0  Ic H 2

____ J _ _ _ _ _ 1
’

V 8 V
J

n ~ 1

tO kHz

[ I
S V P  a o o  mt S P A N  3 0  M H *  C E N T E R  2 0 0 . 0  « h i

Fig. 12-35 Two signals separated
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Note: With the above test setup, two signals of -10 dBm, and
6 MHz apart from each other are applied to the analyzer.
To prevent interference between the two signal-generator 
outputs, the power splitter used must be a high isolation 
type.

(3) Read the two signal distortion level from the display, to make 
sure that it is within the specification. (Fig. 12-35)

10 dB/

R9V 

3 kHz

VBM 
1 kHz

SWP 900 m.

Ir __1 1
in

■■■
P
'r]

3
T T T

_T [ r T ’T J r
J T nr T T □

m 5 ifpii □ w
i
i

SPAN 250 kHz CENTER 200.000

Fig. 12-36 Spurious response two signal distortion test
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12-4-10

(4) Update the panel setup on the instrument as follows, and check 
to make sure that the two-signal distortion level is within the 
specification when the difference in the two signal frequencies 
is 50 kHz: (Fig. 12-36)

CENT.
fflEa

Frea
SPAN

INPUT ATT.

REF.
LEVEL

MH/
dB
sec

H/
-dBmusec

MH/
dB
sec

kH/
+oBm
msec

3
RES. BW

D O
VIOEO BW

Output frequency of SGI: 199.975 MHz 
Output frequency of SG2: 200.025 MHz

kHz
+ 0Bm
msec

kHz 
+d6m 
msec ■

Gain Compression

Specification: Less than 1 dB at an input level of 0 dBm with the 
input attenuator set at 0 dB.

Required instrument: • Signal generator
• External attenuator covering 0 to 110 dB at 
10 dB steps.
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TR4172

Fig. 12-37 Gain compression test setup

(1) While the instrument is in the initial default state, set it up 
as follows:

FREQ.
SPAN

INPUT ATT.

RES BW

JW.
LEVEL

SHIFT

2dB/DlV.

i m

MH;
dB
sec

Hz
—dBm
usec

kHz
+dBm
msec

kHz
+dBm
msec
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(2) Apply an SG output of 50 MHz, 0 dBm to the input of the 
analyzer via the external attenuator. Set the external
attenuator to 10 dB of attenuation. Press [ | to read the

PEAK SEARCH

marker readout for the input signal level (“10 dB).
(3) Set the external attenuator to 0 dB of attenuation and apply an

input signal level of 0 dBm to the analyzer. Press
REF.

LEVEL
O

MH;
dB
sec

and! \ \ to read the signal level.
PEAK SEARCH

(4) Add 10 dB to the marker readout of the above (2) to assume a 
level without a gain compression. Compare this level with the 
level readout obtained when an input signal of 0 dBm is applied 
to the analyzer's input, to check that the gain compression is 
less than 1 dB.

1 2-4- 1 1 . Input Attenuator Switching Accuracy

Specification: Less than +0.5 dB at 50 MHz over 0 to 50 dB 
Required instruments: * Signal generator

* External attenuator of 10 dB stepping
(1) While the instrument is in the initial default state, set it up 

as follows:

video aw

INPUT ATT.

MHi
dB
sec

REF.
LEVEL QJC

O.ldB/PlV.

□  L D

CENT.
FREQ.

MH;
dB
sec

5 0

FREQ.
SPAN

1 0 O

CU 1 0

RES. BW

a
’

0 0

kHz
+dBm
msec

k Hi 
+dfim 
msec

kHz
-HBm
msac

Hi
—dBm

tOBC
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(2) Apply an SG output of 50 MHz in frequency and 0 dB in level to 
the analyzer input via an external attenuator with an 
attenuation of 50 dB.

TR4172
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Fig. 12-38 Input attenuator switching accuracy setup

(3) Adjust the SG output level until the input signal response is 
positioned in the center of the vertical graticule.

( 4 )  P r e s s  | °  I 1 1 | |  0  1'
INPUT ATT.

MHz
dB
sec

to set the external attenuator to

40 dB of attenuation. Verify that the signal level is within 
+5 division (0.5 dB) from the center of the vertical scale.

Fig. 12-39 Input attenuator switching accuracy test
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(5) Subsequently change both input attenuator and external
attenuator settings each by 10 dB sequentially as shown in the 
following table. Verify that the attenuator accuracy is within 
+5 divisions (0.5 dB) with respect to 0 dB over each settings.

Table 12-7

INHIT ATT. 0 dB 10 dB 20 dB 30 dB 40 dB 50 dB
EXT. ATT. 50 dB 40 dB 30 dB 20 dB 10 dB 0 dB

12-4-12. Calibration Output Level Accuracy

Specification: -20 dBm ±0.3 dB over 20°C to 30 C 
Required instrument: Power meter
(1) Connect a power meter to the CAL. OUT. connector on the front 

panel of the instrument for direct CAL. OUT. level checking.
(2) The power meter used should be calibrated at 50 MHz. Verify 

that the CAL. OUT. level is within -20 dBm +0.3 dB •
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Fig. 12-40 CAL. OUT. level measurement setup 

TRACKING GENERATOR PERFORMANCE CHECK

This paragraph describes the performance check procedures for the 
built-in tracking generator.

L. T.G. Output Level Accuracy

Specification: Within 0 dBm ±1.0 dB at an output frequency of 
50 MHz, with the T.G. attenuator set at 0 dB. 

Required instrument: Power meter
(1) While the instrument is in the initial default condition, set 

it up as follows:

CENT.
FREQ.

FREQ.
SPAN

ZERO SPAN

MH?
dB
sec

MHi
dB
sec

5 0

5 0 0
kHz

+aBm
msec

T.G. LEVEL
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(2) Measure the T.G. output level with a power meter calibrated at 
50 MHz*

(3) Verify that the measured level is within the specification of 
0 dBm _±1.0 dB.

(4) Now proceed with T.G. output frequency response check.

12-5-2. T.G. Output Frequency Response

Specification: Within +0.7 dB over 400 kHz to 1500 MHz 
Within +1 dB over 400 kHz to 1800 MHz 
Both with respect to a 50 MHz level, with the T.G, 
attenuator set at 10 dB attenuation.

Required instrument: Power meter

TR4172

□  □ a
o o a
Q □  o o a a
<Q ED a G O
o "0*E3 * a a a

O- DD □ □ Q D Q
a a  y a n a y  

a s o  y n a a U
.o n  Q ,o o o D

a  o  □  a  □ o  a  o o

O  o  °  * O  .  o
T.G.OUT

ENSOR

POWER METER

Fig. 12-41 T.G. output level measurement setup

(1) After checking the T.G. output level, set up the instrument as 
follows:

FREQ.
SPAN

□
T.G. LEVEL

1 0 0

MH/
dS
sec

1 0

MH/
dB
sec

□  T. G- CNTW

□  a
SHFT

(2) Use the output level at 50 MHz as a reference.
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12-5-3.

(3) Next, press CENT.
FftEQ.

kHz
+oBm
msec Use the DATA

knob to sweep the center frequency from 400 kHz through 
1800 MHz, and verify that the frequency response is within 
+0.7 dB over 400 kHz to 1500 MHz, and within +1 dB over 400 kHz 
to 1800 MHz.

T.G. Output Level Switching Accuracy (T.G. ATT. Switching Accuracy)

Specifications Within +0.5 dB at 50 MHz over 0 to 50 dB
Required instrument: Attenuator covering 0 to 110 dB attenuation at

10 dB steps

TR4172

o o a a
Q a  a

6O a  a o o
o a  o eao
o “o a a

- n o  n o o a n  
I n o  p jo o a ,- .  □ a a  u a o a u  

.aa QgooO

□  Q □ a  a  oa

o

J 1
N-BNC
Adapter

BNC-BNC
Cable

N-BNC 
eg Adapter

BNC-BNC
Cable

10 dB 
STEP KPT.

Fig. 12-42 T.G. attenuator accuracy check setup

(1) While the instrument is in the initial default condition, set 
it up as follows:
Connect the T.G. output to the INHJT-1 connector via an 
external attenuator 50 dB of attenuation, then enter as follows:
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CENT.
FREQ.

MH/
dB
sec

Fnta
SPAN

kHf
+d8m
msec

RES. BW

kHz
+dBm
msec

m m 0 0 1VIOEO BW

E  J L 5 o o
SWEEP TIME

H*
—dBm
wee

□
SHIFT

QTJ

□
T . G .  L E V E L .

Z E R O  S P A N

kHz
+dBm
msec

o

M H ;
dS
sec

INPUT ATT.

MHr
08
sec

REF.
LEVEL m m

H/
—dBm
usec

m m
SHIFT

(2) Next, REF.
LEVEL

Adjust the DATA knob until the T.G. output

signal response is positioned in the center of the vertical 
scale. Use this signal level as a reference for the following
measurements.

(3) Pressj II 1 II 0 1
T.G. LEVEL

MHz
dB1 0 1 sac

to set the T.G. attenuator to

10 dB. Set the external attenuator to 40 dB. Verify that the 
then signal level is within ±5 divisions (0.5 dB) with respect 
to the reference level obtained just above.
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Fig. 12-43 T.G. attenuator accuracy

(4) Subsequently change the T.G. and external attenuator settings 
each by 10 dB as shown in the following table, and make sure 
that each signal level is within +5 divisions (0.5 dB) with 
respect to the reference level, over the T.G. attenuator 
settings of 0 to 50 dB.

Table 12-8

TG. ATT. 0 dB 10 dB 20 dB 30 dB 40 dB 50 dB
EXT ATT. 50 dB 40 dB 30 dB 20 dB 10 dB 0 dB

12-5-4. Tracking Generator Output Spurious

Specification: Higher harmonics: Less than -20 dB 
Spurious other higher harmonics:

Less than -30 dB over 400 kHz to 1500 MHz 
Less than -25 dB over 1500 MHz to 1800 MHz 

Nonharmonic spurious which crosses the fundamental 
signal component: Less than -30 dB over 400 kHz to 

1800 MHz
Required instrument: Spectrum analyzer having a frequency response

up to 4 GHz
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(1) While the instrument is in the initial default condition, set 
it up as follows:

CENT.
FREQ.

kH / 
+oBm 
msec

FREQ.
SRftN

1
MH/
dBsec

Z E R O  S P A N

□
SHIFT

E D  

□ t

■O '

T.G. LEVEL

MH/
dB
sec

(2) Apply the T.G. output to the input of a spectrum analyzer 
having direct observation capability up to 4 GHz.

TR4172

O -a. e> • ° ° s
*0*0 a  a 
a  o  *0*0

G OO Oo oo o“G O

o
a
a

A - ’O O  □ O D D Q  a a n a a o n
Spectrum Analyzer 
TR4110/4111A

Fig. 12-44 T.G. output spurious test setup 

(3) Press CENT.
FREQ.

While turning the DATA knob to sweep the center

frequency from 400 kHz through 1800 MHz, verify that harmonic 
and nonharmonic spurious levels are within the specifications.
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12-5-5

4 3 2 1 CENTER 1 2  3 4 

Fig. 12-45 T.G. output spurious test

Tracking generator Frequency Tracking

Specification: Drift: 30 Hz/min
300 Hz/10 min 

The peak must be obtained at a resolution bandwidth 
of 10 Hz.

(1) While the instrument is in the initial default condition, set 
it up as follows:
Connect the T.G. output to the INHIT-1 of the TR4172 Analyzer,

TR4172

O[»o• a* D
°| s

a  a en o
a o  o o  o o  o o  *E3 a

□
o
a

o ;
aa  n a o o n  a o n a a a n  n o y a o o u  oo LJpaaO

a a  □ □ □  a a a  aa

N-BNC
Adapter

T.G. FREQ. 
ADJ.

N-BNC
Adapter

BNC-BNC Cable

Fig. 12-46 T.G. tracking setup
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Now enter as follows!

CENT.
FREQ.

MHz
dB
sec

1 0 0

FREQ.
SflWI

Hz

E D

□E
T.G. LEVEL

SWEEP TIME

RES BW

MHz
dB
sec

T O

MHz
&
stc

0

Hz
—dBm

is *

7 0

□
SHtFT

ZERO SPAN

(2) Adjust the front control named T.G. FREQ* ADJ. to make sure 
that the peak of the T.G. output level can be obtained on the 
display.

(3) Update the panel setup as follows:
_______O  t. a  CNTR

□  E 3
SHIFT

□ □
SHIFT LABEL

Hz
—dBm
usec

(T .G. count mode)

□  □ “ C D
Hz

—dBm
usec

(4) Count the T.G. output frequency and verify that the frequency 
drifts, 1 and 10 minutes later are both within the 
specification.
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REF 0.0 (ten
to 4B/

RBV 
10 He

VBM 
10 H*

svp to •

BTT 10 AB

ZERO SPHN <100 Hi> CENTER 100.000000 MHt

■Peak

Fully Clockwise
Fully Counterclockwise

Fig. 12-47 T.G. frequency tracking 

12-5-6. T.G. Leakage Level

Specification: Less than -100 dBm over 0 to 1500 MHz 
Less than -95 dBm over 0 to 1800 MHz

(1) While the instrument is in the initial default state, set it up 
as follows. Leave both the T.G. OUTHJT and INHJT-1 connectors 
open (unplug the adapter if plugged).

INPUT ATT.

MHidB
sec

REF.
LEVEL

O
Hi

—dBm
usec

| t.g  | (T.G. ON)

□  r a f f ]
T.G. LEVEL ' "  *

12 - 74



(2) With no signal applied to the input of the analyzer, observe 
the response on the display over 0 to 1800 MHz to verify that 
no response exceeding the specification is observed. Ignore 
the "UNCAL" message, if appears.

to a s /

RBV 
1 kHs

VBV
10 Hi

3VP 50 •

UUCPL

I* * f k %

-

TG leakage

Fig. 12-48 T.G. output leakage

12-6. PHASE AND GROUP DELAY DISPLAY PERFORMANCE CHECK

This paragraph describes check procedures for the phase and group delay 
(G.D.) display features contained in the instrument.

12-6-1. Phase Display Range Accuracy

Specification: Within ̂ +3% at each display range +180 +5 deg.
(1) While the instrument is in the initial default state, set it up 

as follows:
Connect the TRACKING GENERATOR OUTPUT connector to the INPOT-1 
connector, then enter as follows:
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FREQ.
SPAN

□
SHIFT

ZERO SPAN

o

PHASE

kHz
+d8m
msec o

{G. a OFFSET)

MH/
dB
sec

(Zero frequency span)

(PHASE mode)

(To set G.D. Offset to "400")

□  C
SWEEP TIME

s

MH/
dB
set

VIEW NEG. PEAK S.

(2) Operate 1 1 and then f ] I J to read the peak and.
PEAK SEARCH SWFT

bottom values on the display. Verify that these values are 
within the specification of 180 ^5 deg. and -180 +5 deg. 
respectively.

Fig. 12-49 Phase display range
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12-6-2. Phase Offset

Specification: Must be variable over ̂ 250 deg. 
( 1 )

( 2 )

+ 1 8 0 *  + 1 8 0 *

PHASE 0* ---------- - 500*

Fig. 12-50 Phase offset test

12-6-3. Group Delay Offset

Specification: Must be variable over more than 3600 deg.
(1) After verifying the phase offset, proceed with the following

(G. Ol OFFSET)
offset to 2000.

After verifying the phase display range, proceed with the 
following panel setup:

WRITE

PHASE
MH t 
dB 
sec o  o (Set phase offset to 0 )

(PHASE OFFSET) 
NEG. PEAK S.

□  □
SHIFT

While slowly turning the DATA knob to increase phase offset 
from 0 to 4096, verify that the marker on the display moves 
over more than 500 deg. as shown below:
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12-6-4.

(2) Press
kHz

+d8m
msec again and then use O to set group delay

<G. a  OFFSET)
offset fine to 0

(3) Now press
MH i 
dB 
sec Adjust phase offset with the DATA knob so

(PHASE OFFSET)
that the switching point from +180 deg. is aligned to the 
leftmost graticule as shown below:

Fig. 12-51 Group Delay Offset test

(4) Check to make sure that there are 7.5 saw-tooth waves (360° x 
7.5 = 2700 deg.) between the leftmost and rightmost 
graticules. G.D. offset covers from 0 to 4096, which allows 
for phase variation of more than; 5400 deg., since G.D. of 2000 
corresponds to 2700 deg.

Group Delay Offset Fine

Specification: 50.6 deg. ^2.5 deg.
(1) After verifying G.D. offset, proceed with the following setup!

Press
kHz

PHASE -HBm
msec

and then use O to set G.D. offset to 0.
(G. Dl OFFSET)
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(2) Press
MHz
rfB
sec Adjust phase offset with the DATA knob until

(PHASE OFFSET)the phase response is positioned to the center of the screen.

(3) Press PHASE • Set phase to 8 deg./div. with the DATA knob.

(4) Press
PHASE

kHz
+dBm
msec

and then again kHz
+dBm
msec

Adjust the DATA

(G. a  OFFSET) (G. a  OFFSET)

knob to set G.D. offset fine to 250.
_______ ______ NEG. PEAK S.

(5) Then press | | L  II I I  I • Verify with the delta
PEAK SEARCH A  SHIFT

marker that the deviation read is within 50.6 ±2.5 deg.

8V

RBW

100 kHz

VBV
30 kH*

5 1.48

A

e g . p e a £

SVP 1.0 * ZERO SPAN <10 MHi» CENTER 51.0 MHz

Peak

G .D .
O f f s e t
Fine

Fig. 12-52 G.D. offset fine

12-6^-5. Group Delay Display Range Accuracy

Specification: Within +3% at frequency span of 10 MHz, 40 deg./div. 
(20°C to 30°C)

(1) After verifying G.D. offset fine, proceed with this check.

First press phase 

to 40 deg./div.

(2) Press

, then adjust the DATA knob to set the phase

kHz
+dBm
msec and then use to set G.D. offset to ’̂ OO".

(3) Press
(G. a  OFFSET)

to obtain group delay display, then pressGROUPDELAY
to store the waveform.
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(4) Use the delta marker to read the delay time shown in the 
following figure, and verify that the readout value is 
within +3% (96 ns) of the display range,

(5) Press
WRITE

400 »«/

RStf
100 kHi

VBW

30 kH*

SWP 3 •

0 de» ATT 10 dt MKR a 0. 37 MH
m

Le 

+ <

-64 00 •

\ i
iK

SPUN 10 HHz

L e s s  th a n

1 0 0 '

CENTER 100.0 KHi

Fig. 12-53 Group Delay display range accuracy 

12-6-6. Phase Stability

Specification: Less than 0.1 deg. p-p/100 ms at frequency span of 
10 MHz, resolution bandwidth of 100 kHz, and video 
bandwidth of 30 kHz 

(1) After verifying G.D. display range accuracy, proceed with this
to set G.D.check. First press 

offset to 0.

(2) Press

kHz
PHASE +dBm

msec
, then use O

(G. Q. OFFSET)

kHz
+dBm
msec again. Use O to set G.D. offset fine to 0.

(a  0. OFFSET)

(3) Press MHz 
dB 
sec

(PHASJ; 5?f£e t ) . .

, then adjust the DATA knob until the signal 

response is positioned to the center of the vertical scale.

(4) Press PHASE , then use the DATA knob to set the phase to

4 dee./div^
(5) Press

MHz
dB
sec again, then adjust the DATA knob until the signal

(PHASE OFFSET)

response is positioned to the center of the vertical scale.
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12-7

(6) Press phase , then use the DATA knob to set the phase to 

0.2 deg./div.
(7) Verify that the ripple within one division of the horizontal 

scale is less than 0.5 div. (0.1 deg.) as shown below.

REF -10.a d8»> ATT 10 dB 

0 .2 °/

RBV
100 kHz

VBV 

30 kHx

SVP 1.0 * ZERO SPUN <10 MHi>

■1 d iv . (100 msec)

Less than 
0.5 d iv . (0 .1°)

CENTER 51.0 MHz

Fig. 12-54 Phase stability check

SUPPLY VOLTAGE VARIATION CHECK

Specification: ±10% (+4%, -10% for 240 Vac)
Required instruments: Slidac transformer

AC voltmeter (for voltage monitoring)
(1) While monitoring the AC output voltage of the slidac transformer 

with an AC voltmeter, set it to the specified supply voltage.
(2) Plug the analyzer to the AC outlet on the slidac transformer.
(3) Power the instrument. While it is in the initial default 

condition, apply the CAL. OUT. signal to the input.
(4) While varying the slidac transformer output voltage from -10% to 

+10% (+4% for 240 V) of the specified supply voltage, verify that 
nothing changes in the display information.
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Test item Specifications Date
Perform
ance
test re- 
quiring 
no meas
uring 
instru
ments

1 Impact test Lift tbe front 
bottom of tbe 
instrument to a 
height of 3 cm 
from the test 
deck surface, 
tben drop it on 
tbe deck, and 
and verify tbat 
tbe instrument 
operates 
normally.
Carry out 
similar drop 
test for tbe 
rear and bfctb 
sides of tbe 
instrument.

2 Display area size 100 x 120 ram or 
more

3 Pattern and orthogonal 
distortion

Within ±1 mm

4 Trace align Variable over 
more than 
±3 deg.

5 Intensity and focus
6 Frequency span 
accuracy

When freq. span 
>500kHz

Within ±3%

When freq. span 
^500kHz

Within ±5%

7 Mar leer disp lay 
accuracy

NORMAL Within center 
fr equency 
accuracy 
±accuracy of the 
span between 
marker and 
center frequency

T.G. Counter Same as center 
frequency 
accuracy.

Count Master 
oscillator 
accuracy x 
display 
frequency ±2 
counts or less

1 2 - 8 2



Test item Specif ications Date
Perform
ance

8 Resolution
bandwidth

3 dB
bandwidth

1 MHz Within 1 MHz 
+200 kHz

test re
quiring 
no meas

accuracy 300 kHz Within 300 kHz 
+60 kHz

uring
instru

100 kHz Within 100 kHz 
+20 kHz

ments 30 kHz Within 30 kHz 
+6 kHz

10 kHz Within 10 kHz 
+2 kHz

3 kHz Within 3 kHz 
+600 Hz

1 kHz Within 1 kHz 
+200 Hz

300 Hz Within 300 Hz 
+60 Hz

100 Hz Within 100 Hz 
+20 Hz

30 Hz Within 30 Hz 
+6 Hz

10 Hz Within 10 Hz 
+ 2 Hz

Q.P.
option

120 kHz Within 120 kHz 
+20 kHz

6 dB
bandwidth 9 kHz Within 9 kHz 

+1 kHz
200 Hz Within 200 Hz 

+20 Hz
9 Resolution 60 dB 1 MHz <10 MHz

bandwidth
selectivity

bandwidth 300 kHz <3 MHz
100 kHz <1.3 MHz
30 kHz < 390 kHz
10 kHz < 130 kHz
3 kHz < 39 kHz
1 kHz <13 kHz

300 Hz <3-9 kHz
100 Hz <1.3 kHz
30 Hz < 390 Hz
10 Hz < 130 Hz

1 2 - 8 3



Perform
ance 
test re
quiring 
no meas
uring 
instru
ments

10

11

12

13

14

15

16

17
18

Test item
Resolution 
bandwidth 
switching 
level accuracy

Residual FM

Fr equency 
stability
Noise sideband

Adjacent
spurious
Residual
response

Noise
level

Center
freq.
> 1 MHz 
with 
video 
BW of 
1 Hz

With reference to 
300 kHz resolu
tion bandwidth 
before error 
correction.
When freq. span 
^  510 kHz
When freq. span 
< 50 kHz
When freq. span 
< 50 kHz
30 kHz from 
carrier with 
1 kHz resolution 
bandwidth
20 kHz from 
carrier with 
1 kHz resolution 
bandwidth
From carrier

No input signal 
with input ATT. 
set at 0 dB
Resolu
tion
bandwidth

1 MHz

300 kHz

10 kHz

3 kHz

10 Hz

Fine tune level deviation
Counter
operation

Operating
frequency
TG
3RD LO 23 M VCO 
3RD L0 2 M VCO 
TG 200 M IF 
1ST LO IF 
2ND LO 204M 
3RD L0 153 M 
4TH L0 33 M 
1ST L0 
AUTO

Specifications 
Within ±1.0 dB

Within
8 kHz p-p/sec.
Within 
2Hz p-p/sec.
Within
30Hz p-p/min.
Less than -80 dB

Less than -75 dB

Less than 70 dB

Less than 
100 dBm

Less than 
-80 dBm
Less than 
-85 dBm
Less than 
-100 dBm
Less than 
-105 dBm
Less than 
-130 dBm
Within 0.5 dBp-p
400 kHz to 
1500 MHz
Should normally 
count each local 
frequency.

Date
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Test item Specifications Date
Per f or in
ane e

19 Analog
sweep

Zero fre
quency

V. axis 
deviation

Within ±0.2 div.

test re
quiring 
no meas
uring 
instru
ments

span with 
sweep t ime 
of 19 ms

H. axis 
deviation

0-0.5 div.

20 Reference level variable 
range

Mor e than 
4 dB p-p

21 GP-IB check
22 Key operation check

Perfor
mance

23 Sweep time 
accuracy

20 msec to 
1000 sec

Within ±5%

test re- 
quiring. 
measur
ing
instru

100 ys to 
1000 sec under 
zero frequency 
span

Within ±5%

ments 24 TRIGGER INTERNAL
LINE
VIDEO Trigger point 

must be variable 
over 1 div.

EXTERNAL
SINGLE Sweep only once 

upon each key 
operation

25 Center frequency accuracy Within ±(1% of 
span ±20 Hz)

26 Verti
cal
scale

Loga
rithmic
scale

In
0-0.8 dB 
range

0.1 dB/ 
DIV

Within ±0.2 dB/ 
1 DIV

line
ar ity In

0-95 dB 
range

1 dB/ 
DIV

Within ±1 dB/ 
1 DIV

In
0-95 dB 
range 
(20°C to 
30°C)

10 dB/ 
DIV

Within ±1 dB/ 
1 DIV

In
0-95 dB 
range 
( 0°C to 
40°C)

10 dB/ 
DIV

Within +1.5 dB/ 
1 DIV

Linear scale Within ±3% of 
the reference 
level

1 2 - 8 5



Test item Specifications Date

perform
ance 
test re- 
quir ing 
measur
ing
instru
ments

27 Reference 
level accuracy

Within ±1.0 dB

28 Frequency
response

Between 50 Hz and 
1 GHz

Within 2 dBp-p

Between 50 Hz and 
1.8 GHz

Within 3 dBp-p

Between 400 kHz 
and 1.8 GHz after 
error correction

Within ±0.7 dB

29 Spur i- 
ous 
re
sponse

2nd
harmon
ic

CF 20 MHz with 
-10 dBm input

Less than -60 dB

CF 20 MHz with 
-10 dBm input

Less than -45 dB

Two-
signal
distor
tion

Separation > 
5 MHz with 
-10 dBm two 
signals

Less than -50 dB

Separation a  
5 MHz with 
-10 dBm two 
signals

Less than -45 dB

30 Gain compres
sion

Under 0 dBm input 
with Input ATT, 
set at 0 dB

Less than 1 dB

31 Input ATT.
switching
accuracy

Over 0 to 50 dB 
at 50 MHz

Within ±0.5 dB

32 CAL. signal 
level accuracy

20-30°C Within -20 dBm 
±0.3 dB

T.G.
perfor
mance
test

33 T.G. output 
level accuracy

At 50 MHz output 
frequency

Within 0 dBm 
±1.0 dB

34 TG output 
fr eq. 
response

With refer
ence to 
50 MHz output 
freq. with TG 
ATT. set at 
10 dB

Over 
400 kHz 
to
1500 MHz

Within ±0.7 dB

Over 
400 kHz 
to
1800 MHz

Within ±1 dB

35 TG attenuator
switching
accuracy

0-50 dB at 50 MHz Within ±0.5 dB
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Test item Specifications Date
T.G.
perfor
mance
test

36 TG output 
spurious

Higher harmonics Less than -20 dB
Non-
harmon
ics

400 kHz- 
1500 MHz

Less than -30 dB

1500 MHz- 
1800 MHz

Less than -25 dB

Non-
harmon
ics
that
cross
the
fun
damen
tal
wave

400 kHz- 
1800 MHz

Less than -30 dB

37 TG freq. 
tracking 
(drift)

In 1 min Less than 30 Hz
In 10 min Less than 300 Hz

38 TG signal 
leakage

0-1500 MHz Less than 
-100 dan

0-1800 MHz Less than 
-95 dBm

Phase,
Group
Delay
perfor
mance
test

39 Phase display In each display 
range accuracy range

Within ±180 
±5 deg.

40 Phase offset variable range More than 
±250 deg.

41 Group delay offset variable 
range

More than 
3600 deg.

42 Group delay offset variable 
range

Within 50.6 
±2.5 deg.

43 Group delay 
display range 
accuracy

At freq. span of 
10 MHz with 
40 deg/div.

Within ±3%

44 Phase
stability

Freq• span 
10 MHz,
Resolution BW 
100 kHz,
Video BW 30 kHz, 
and within 100 ms

Within 
0.1 deg. p-p

45 Supply
voltage
variation

For 100 Vac ±10%
For 240 Vac +4%, -10%
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SECTION 13
TROUBLESHOOTING

This section provides flowchart-based troubleshooting procedures for 
the TR4172 Spectrum Analyzer. After the analyzer is serviced, conduct 
a performance test, then calibrate the analyzer. For quick parts 
identification, part numbers and symbols printed or inscribed on 
schematic diagrams and PC boards are used throughout.

13-2. PREPARATION

This paragraph describes the measuring instruments, tools, and jigs 
required for troubleshooting and some general precautions. It is 
recommended that the instruments listed in Table 13-1 or their 
equivalent be used.

13-1. GENERAL
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Table 13-1 Measuring instruments required for troubleshooting

No. Ins trument Specifications Recommended model
1 Signal

generator
Frequency range: 
Output level: 
Output impedance:

10 - 500 MHz 
+10 to -30 dBm 
50 fl

2 Frequency
counter

Frequency range: 
Output level: 
Stability:

10 MHz - 4 GHz 
-20 dBm
2 x 10-8/day

TR5211A
(ADVANTEST)

3 Digital
multimeter

Measurable range: 
Accuracy:
Input impedance:

0 to + 1000 V 
+ 0.1 %
10

TR6841
(ADVANTEST)

4 DC high 
voltage 
probe

Measurable range: -3 to +12 kV TR1116
(ADVANTEST)

5 Spectrum
analyzer

Frequency range:
Sensitivity:
Resolution:

100 kHz to 4 GHz 
-120 dBm
30 Hz to 300 kHz

TR4110/4111A 
(ADVANTEST)

6 FET probe Measurable range: DC to 500 MHz P6202
(Tektronix)

7 Oscilloscope Frequency range: 
Sensitivity:

DC to 100 MHz 
5 mV

Model 465 
(Tektronix)
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Table 13-2 lists the jigs and cables required for troubleshooting; 
these are available in the Maintenance kit. Table 13-3 lists the 
necessary tools.

Table 13-2 Jigs required for troubleshooting (Maintenance Kit A08803 )

No. Item Stock No. Quantity Remarks
1 Interconnecting cable MC-36 1 BNC-UM“
2 Interconnecting cable MC-37 1 BNC-SMA
3 Interconnecting cable MM-14 3 SMA-SMA
4 Interconnecting cable MM-17 2 UM-UM
5 Interconnecting cable 1 UM open
6 UM-UM linear adapter 1 UM-QA-JJ
7 SMA-SMA adapter 1 HRM-501
8 Extender-1 1 28 pin W x 2
9 Extender-2 1 28 pin W
10 Extender-3 1 22 pin W long
11 Extender-4 1 22 pin W short
12 Interconnecting cable MC35B 1 Amphenole 50 pin
13 Interconnecting cable 1 RF 1.5 m
14 Interconnecting cable 1 SMA-open
15 Extension cable (CRT) 3 5 pin x 30 cm
16 Standard pattern scale 1
17 SMA wrench 1

Table 13-3 Tools required for troubleshooting

1) Phillips screwdriver (3 and 4 mm)
2) Standard screwdriver (2 and 4 mm)
3) Allen wrenches
4) Soldering iron (300 W)
5) Tweezers
6) Radio pliers
7) Pinchers
8) Box drivers ( 5 mm)
9) Slug adjusting screwdriver
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13-2-1. General Precautions

(1) The following troubleshooting procedures is designed for the 
reference of service personnel and electronic technicians who 
have considerable skill and experience in servicing the spectrum 
analyzer and similar instruments.

(2) The local line voltage at which the instrument should be 
operated is 100/120/220 Vac ±10% or 240 Vac +4%, -10% (50 or 60 
Hz).

(3) The power cable has a 3-pronged plug; the middle prong is 
ground. If a 2-pronged adapter is used for power connection, 
connect the ground lead of the adapter or the GND terminal on 
the rear of the instrument to ground.

(4) The troubleshooting site should be free from excessive dust, 
vibration, and noise.

(5) When accessing internal parts of the instrument, be sure to set 
the POWER switch to STANDBY. The instrument power should also 
be switched off whenever its PC board assembly is plugged in or 
out.

(6) When making measurements with an oscilloscope or a digital 
multimeter, exercise care to avoid shorting adjacent terminals 
or part leads with the probes.

(7) For on-board parts replacement, use a 20 W to 30 W soldering 
iron. Resoldering to part leads should be made in the shortest 
possible time. When replacing a multipin device, use a solder 
sucker.

(8) Replacement parts should be those listed in the attached parts 
list or equivalent. If replacement is required for the parts 
marked with an asterisk in the parts list, contact your nearest
ADVANTEST representative.

(9) The instrument contains high-voltage circuits. When accessing 
the internal high-voltage module, exercise caution to prevent 
electrical shock. Do not access any internal parts of the 
instrument within 5 minutes after the power is switched off.
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13-3. REMOVING/MOUNTING PC BOARD ASSEMBLY AND BLOCKS

PC board assemblies and blocks should be removed or remounted according 
to Che mechanical assembly illustrations on Section 14 and photos in 
this section.

13-3-1. Separating the Display Section from the RF Section

Disconnect all connecting cables between the Display and RF Sections, 
then remove the retention screws from the rear of the instrument.
Pull the Display Section forward until the front joints are unlocked, 
then separate the Display Section from the RF Section.

13-3-2. Removing PC Board Assemblies and Blocks from the Display Section

(1) DISPLAY POWER 1 (BGC-010198)
Pull out the PC board assembly shown in Figure 13-1; remount it 
in the same slot via Extension Card as needed.

(2) DISPLAY POWER 3 (BGC-010369)
Remove the four retention screws shown in Figure 13-1; then pull 
out the PC board assembly; remount it in the same slot via 
Extension Card as needed.

(3) DISPLAY POWER 2 (BGB-010199)
Remove the DISPLAY POWER 3 board as described in step 2, remove 
the two connector retention screws, then pull out the connector 
from the DISPLAY POWER 2 board. Remove the board from its slot 
and check its components as needed.

(4) DISPLAY POWER 4 (BLB-010202)
Remove the left panel from the Display Section, then, referring 
to the Figure 14-2 Mechanical assembly illustration in Section 
14, remove the DISPLAY POWER 4 board from its slot.

(5) CRT DRIVER (BGK-010184)
Pull out the board shown in Figure 13-1. Remount it in the same 
slot using the Extension Card when necessary. Each connector 
should be plugged into the board by extension cables.
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(6) Boards within the shield housing
Disconnect the GP-IB and Key Control cables from the shield 
housing. Remove the four screws retaining the shield housing 
cover shown in Fig. 13-1, then remove the board holder from the 
pertinent board. After pulling out the pertinent board, remount 
it via the Extension Card as needed.

RAMP GENERATOR board BGP-010185
ANALOG I/O board BGP-010186
D-A CONVERTER board BGP-010188
A-D CONVERTER board BGP-010187
I/O & GP-IB board BGP-010190
CPU board BGP-010191
MEMORY board BGP-010192
DISPLAY CONTROL board BGP-010189

(7) MEP-338 (IF block) (See figures 13-1, 2, 4)
Remove the four retention screws shown in Figure 13-2, push the 
IF block forward until the input connector is completely pulled 
out of its mounting hole, then lift the block straight upward. 
When checking the IF-1 and IF-2 boards, remove their housing 
covers.

(8) MEP-339 (Phase block)
The phase block is accessible by removing the top cover. Remove 
the three retention screws shown in Figure 13-3 and the three 
retention screws shown in Figure 13-1.

(9) MEP-337 (Log block)
To access the Log block, remove the top cover by removing the 
top cover retention screws and IC heat sink retention screws, 
while referring to the assembly illustration. When removing the 
Log block, take off the three retention screws shown in 
Figure 13-3 and the two retention screws shown in Figure 13-4.

(10) MEP-354 (Display Key block)
When removing the Display key block, first remove the belt 
cover, then pull out the INTENSITY, VIDEO, and TRIGGER control 
knobs, and finally take off the four retention screws shown in 
Figures 13-1 and 13-4.
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Screws Holding IF block

Fig. 13-2 Display section right side view
Screws retaining 

Screws Holding Phase block High Voltage block cover

Screws retaining 
Screws Holding Log block High Voltage block

Fig. 13-3 Display section left side view
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Screws retaining Display key block

Fig. 13-4 TR4172 display section bottom view
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(11) High Voltage Block (BLC-010204)
Remove the phase block as directed in step (8). Remove the rear 
foot and side plates from the Display Section referring to the 
assembly illustration, then remove the six screws retaining the 
high-voltage block cover shown in Figures 13-5 and 13-3. Next, 
remove the six board retention screws shown in Figure 13-3, then 
remove the board. Next, using the screw, connect the High 
voltage block to the mainframe as shown in Figure 13-6. When 
troubleshooting the high-voltage block, exercise caution to 
prevent electrical shock.

(12) CRT
More than 5 minutes after power is switched off, remove the 
high-voltage block cover as outlined in steps 8 and 11, pull out 
the anode cap from the CRT, then remove the CRT socket. Remove 
the CRT filter referring to the assembly illustration, then 
remove the four CRT retention screws shown in Figure 13-7 and 
push the CRT toward the front.

Screws retaining High Voltage block cover

Fig. 13-5 High voltage

13 - 10



Fig. 13-6 High voltage re-mounting

Fig. 13-7 CRT mounting screws
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13-3-3. Removing the Boards and Blocks from the RF Section

(1) RF Power board (BLF-010 370)
Pull out the power supply output cable from RF power board, then 
remove the five retention screws shown in Figure 14-11. Next, 
disconnect the connector plug (connected to the mother board) 
from side A of the board.

(2) Attenuator I/O (BGN-010220), YIG Oscillator I/O (BGN-010219), 
and 3rd LOCAL I/O (BGN-010221) boards
Remove the board holder (shown in Figure 13-8) by removing the 
two retention screws shown in Figure 13-9, then pull out the 
pertinent boards. Remount the boards in the same slot via the 
Extension Card as needed.

(3) MEP-340 (SUB-PANEL block)
Referring to the assembly illustration, remove the main panel 
together with the front subpanel. When checking the RF or TG 
attenuator, remove the SUB-PANEL block to enable access to these 
attenuator by removing the nine block retention screws, six of 
which are shown in Figures 13-9 and 13-10, while the remaining 
three are located on the bottom of the RF section . If RF or TG 
ATT is defective, replace the attenuators with normal unit.

(4) MEP-341 (YIG OSCILLATOR block)
After disconnecting all cables from the block, remove the five 
block retention screws. If the YIG OSC (DXY-000498), Coupler 
(RHB-000006), or POWER AMP (SNA-CGB204000-1) is defective, 
replace them with normal units.

(5) MEP-342 (STANDARD block)
When removing the STANDARD block, remove the four retention 
screws. For troubleshooting, remove the top cover from the 
block by removing the retention screws.

(6) MEP-343 (1st MIXER block)
When removing the 1st MIXER block, disconnect the power supply 
and all other cables from the block, then remove the two block 
retention screws. For troubleshooting, remove the top cover 
from the block shown in Figure 13-8. The 1st MIXER block can be 
separated from the Interface section by removing the four 
retention screws shown in Figure 13-11. If the Interface unit 
is found to be defective, it should be replaced with normal unit.
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Fig. 13-8 RF Section Top View
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Screws retaining
Sub-panel block _ , , _ ,Board holder retention screws

Screws retaining MEP-348 Screws retaining MEP-347
Fig. 13-9 RF section right side view

Fig. 13-10 RF section left side view

Retention screws

Fig. 13-11 Interface and 1st mixer
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(7) MEP-345 (RF block), MEP-347 (3rd LOCAL block), and 
MEP-348 (1st LOCAL PLL block)
For troubleshooting, remove the top cover from each block, 
referring to the assembly illustrations.. When removing the 
blocks, disconnect the power-supply, control, and signal cables 
from each block, then remove the four retention screws shown in 
Figures 13-9 and 13-10 from each block.

(8) MEP-346 (TRACKING GENERATOR block)
Referring to the assembly drawing, remove the two rear feet on 
the left and side plate, then remove the four retention screws 
shown in Figure 13-10. For troubleshooting, remove the top 
cover from the block and use each signal cable and 
interconnecting cable. If the 2.05 GHz AMP (SHB-000553) is 
defective, it should be replaced with a normal one.

(9) MEP-349 (COUNTER block)
As in step (8), remove the rear feet and side plate, then remove 
the retention screws shown in Figure 13-10.
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CHART 2 RF Section Power Supply

YES

Set the POWER switch to 
ON.

Remove load line.

’

NO

f

Check powe 
RF section.

r line fuse of

YES Check each power supply 
line.

NO Check RF POWER board
[BLF-010370).

[

Check RF POWER board 
(BLF-010370).

Check RF POWER board 
(BLF-010370).

©
Check +5 V  power supply.

SCR of mainframe or fan 
motor is faulty.



Confirm the voltages of 
+1SV (TP-3) and +5V  
(TP-4).

Power supply filter is 
defective.

Confirm the value of volt
ages though the fan motor 
operation proves that +15 V  
and +5 V  are loaded.

Check —15V power supply.

YES

1f

Power supply transformer is
defective.

Table 2-a

No. Power supply Test point Specification VR to be 
adjusted

1 +12V TP-2 ++ GND +12V±0.2V No

2 +15V TP-3 * * ■  GN D +15V+0.7V R139

3 +5V TP -4-«■ GND +5V±0.5V R47

4 -1 5 V TP-1 GND -15 V + 1 .5 V R133

CHART 3
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f--------------------------------------------------- "N

Checking +15V power supply

V
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© _______________ ^
[Checking -1 5 V  power supply

U
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CHART 3 DISPLAY Section Power Supply

C Start

3

1

Switch power ON (if RF 
section power supply is OK).

Check the power line 
fuse <F1> of DISPLAY  
section.

Check DISPLAY POWER 1 
board (BGC-010198).

Check +135V power 
supply

Power supply of DISPLAY 
section is OK.

Set SW31 of the
board BLB-010202 to ON.

NO Check +15V power
supply.

Check the cable-1 
(+5V from RF section 
is not applied.)

f N°  » Check - 1 5V power
supply.

Table 3 —a

NO Check +5V power
supply.

No. Power
supply Test point Specification VR to be 

adjusted

© +25V TP +25V •*+ GND +25V±1.5V R58

© +15V TP +15V * *  GND +15V±0.7V R44

© -1 5 V TP -1 5 V  * * ■  GND -15V ±2 .5V R50

© +135V TP +135V GND +135V+3V R63

© +5V TP +5V * * ■  GND +5V±0.2V R33

* SW31 should be set to OFF 
normally.
Switch it OFF after the check.

NO
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CHART 4 CPU

CHART 6



IC8 is defective.

IC17 and IC24 are 
defective.



CHART 5 WAIT
Check CPU board.



CHART 6 ROM1

C Start 3
After pressing reset switch 
S215 on CPU board, check 
pin 18 of IC5 at time of RD 
and LO for 1.5 second.

Check the CPU board.

IC5-pin 20:
ROM1 chip select
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CHART 7 LED



Replace IC1.

Replace IC11.
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CHART 8 Error Diagnostics



YES
Check KEY CONTROLLER. ^ ^ ' ' ' 'R A M P  LATCH" s. YES Check Ramp Latch

is displayed? WR/RD.

CHART 14 C H A R T 45

NO

YES>■ ■ >■'

YES >--— h-

1'

Check Timer W R/RD. ^ X ^ 'A T T  I/O  LATCH ,' Sn  
is displayed?

. YES 
^ ---------- ►

Check Att I/O  Latch 
WR/RD.

CHART 16

NO

f

:H A R T 4 6

'COUNTER L S I " ^  
is displayed?

.  NO
Check Interrupt.

CHART 19 CHART 50

YES

YES Check Display Control
>---- RAM.

CHART 20

YES >----► Check D-A RAM:

CHART 24

YES
>---------- ► Check A /D  Latch WR/RD.

C H A R T 37

Check IF Latch WR/RD.

CHART 40
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Error Display of Self-Check Test (Error Table)

CPU board LEDs 
1 = ON 0 = OFF 
MSB LSB 
5 4 3 2 1 0

Display on CRT Board to be 
checked

IC to be 
checked

Corre^ 
spondirig 
address or 

data bit

Notes

0 0 0 0 0 0 BGP-010191 IC5 0 0 0 0 -  
1FFF ROM 1

0 0 0 0 0 1 "CPU ROM ERROR 0 1 ,0 2 , 03” IC14 2000 -  
3FFF ROM 2

0 0 0 0 1 0 Only defective ROM No. is 
displayed.

IC21 4 0 0 0 -
5FFF ROM 3

0 0 0 1 1 0
"ERROR O VL 02 /01 /00 /03 /04 /05 /06/07"

BGP-010192 IC1 E 0 0 0 -
FFFF

ROM A 0

0 0 0 1 1 1 Displayed when ROMs are displaced. IC2 EOOO — 
FFFF ROM 8 1

0 0 1 0 0 0
In the above example, ROM A and ROM C 
are displaced. In the overlay ROM, status 
{ROM No.) is written at the first address 
of each ROM (A—H). Status check is start
ed with ROM A to ROM H in 0-1 -2-3-4-5-6-

IC3 EOOO -  
FFFF ROM C 2

0 0 1 0 0 1 1C7 EOOO — 
FFFF ROM D 3 Q latch 

data of

0 0 1 0 1 0
7 sequence; when ROM numbers are not in 
this sequence, status is displayed in the 
readout order.

IC8 EOOO — 
FFFF

ROM E 4
' port OH 

= U36LS75

0 0 1 0 1 1 IC9 EOOO — 
FFFF ROM F 5

0 0 1 1 0 0
"O V L SUM ERROR 00 -  08"
Only defective ROM No. are displayed. IC18 EOOO — 

FFFF
ROM G 6

0 0 1 1 0 1
With the status check passed, sum check 
for each ROM is made to display, if any, 
ROM number in error.

IC19 EOOO — 
FFFF ROM H 7

0 1 0 0 0 0 BGP-010191 IC36 DO

0 1 0 0 0 1 "CPU RAM ERROR BIT DO, D1,.. .  " IC37 D1

0 1 0 0 1 0
Only bits of error are 
displayed. IC29 D2

0 1 0 0 1 1 IC30 D3 Dynamic RAM of CPU 
address 8000 — BFFF.

0 1 0 1 0 0 !C22 D4

0 1 0 1 0 1 IC23 D5

0 1 0 1 1 0 IC15 D6

0 1 0 1 1 1 IC16 D7

0 1 0  1 1 1  
About 500 ms "CPU

0 1 0 0 0 0 
About 100 ms

RAM ERROR BIT A LL H I"

0 1 0  1 1 1  
About 100 ms "CPU

0 1 0 0 0 0 
About 500 ms

RAM ERROR BIT ALL LO"

0 1 1 0 0 0 "MEMORY RAM LATCH" BGP-010192 IC26 6000 ~  
77FF

BATTERY BACKUP

0 1 1 0 0 1 "MEMORY RAM SELECT"

0 1 1 0 1 0 "MEMORY RAM ERROR*'

CPU board LEDs 
MSB LSB 
5 4 3 2 1 0

Display on CRT Board to be 
checked

IC to be 
checked

Corre
sponding
address

Motes

1 0 0 0 0 0 BGP-010188 IC1 D 0 0 0 -
D3FF Higher position Trace A marker

1 0 0 0 0 1 IC2 c o o o -
C7FF

Byte of odd number 
Lower position

1 0 0 0 1 0 IC4 c o o o -
C7FF

Byte of even number 
Higher position ’ Trace A

1 0 0 0 1 1 IC3 COOO -  
C7FF

Byte of even number 
Lower position

1 0 0 1 0 0

"D /A  RAM IC1, IC10, " 

Defective IC display

IC10 D400 -  
D7FF Upper position Trace B marker

1 0 0 1 0 1 IC11 C 8 0 0 -
CFFF

Byte of odd number 
Lower position

1 0 0 1 1 0 I Cl 3 C800 -  
CFFF

Byte of even number 
Upper position 1Trace B

1 0 0 1 1 1 IC12 C 8 0 0 -
CFFF

Byte of even number 
Lower position

1 0 1 0 0 0 IC20 D800 -  
DBFF

4 MSBs
Position 

(  X line 
Y line

1 0 1 0 0 1 IC22 D 8 0 0 -
D8FF

4 bits of 
middle position

1 0 1 0 1 0 IC21 D 8 0 0 -
DBFF

4 LSBs I Character

1 0 1 0 1 1 IC31 DCOO — 
DBFF

4 MSBs

1 0 1 1 0 0 IC30 DCOO — 
DBFF

4 LSBs
Lnaracier

1 1 0 0 0 0 "MEMORY KEY CONTROLLER" BGP-010192 MEMORY
IC13

7810
7811

1 1 0 0 0 1 " I/O  TIM ER END" BGP-010190 I/O
IC19

7 8 3 0 -
7833

1 1 0 0 1 0 " I/O  T IM ER " I/O  
IC19, 18 7834

1 1 0 1 0 0 "DISP. CONT. RAM ERROR 1C34, IC44" BGP-010189 DISP. CONT. 
IC 34 ,44. 24

7 8 6 0 -
780F

1 1 0 1 0 1 "A /D  LATCH" BGP-010187
A /D  

IC 3 2 ,26 7870

1 1 0 1 1 0 "IF  LATCH" BLP-010230 IF-2 
IC13, 15 7883

1 1 0 1 1 1 "RAMP LATCH" BGP-010185 RAMP 
IC19, 14 7889

1 1 1 0 0 0 "A TT  I/O  LATCH" BGN-0I0220 A TT I/O  
IC28, 27

7851
7852

1 1 1 0 0 1 "COUNTER LSI" BLJ-010131 COUNTER 
IC 1 2 ,13

7851
7852

1 1 1 0 1 1
"INTERRU PT O O "

:Type of INT

02: KEY CONTROL
04: GPIB
08: SWEEP END
OA: TIM ER
OC: SWEEP STOP
OE: COUNTER
10: QP
12: OPTION |
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CHART 9 CPU:RAM SELECT LATCH ERROR

Replace IC11
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CHART 10 CPU RAM SELECT ERROR 
RAM WR/RD ERROR

Clock (lC5-pin 3}

*MREQ  
(IC25-pins 4, 5)

*WR
(!C36-pin 3)

*RAS
<JC36-pin 4)

*CAS
(IC36-pin 15) 

(lC40-pin 11)

Fig. 10-a

13 - 34(1/2)





OPERATION OF CPU ON TROUBLESHOOTING

Error mode WR/RD ADDRESS WR/RD
DATA

LED WR/RD ERROR MESSAGE

Main ROM 3 5555H 55H WR,RD CPU ROM 03 ERROR
Main ROM 1-3 5555H 55H 0-2H WR,RD CPU ROM ERROR
Dynamic RAM 8555H 55H 10H-17H WR,RD CPU RAM ERROR
Dynamic RAM Port 4OH 55H 26H WR CPU RAM LATCH
Overlay ROM (No.) E555H 55H 6H-EH WR,RD ERROR OVL
Overlay ROM (SUM) E555H 55H 6H-EH WR,RD OVL SUM ERROR
Backup RAM LATCH Por t 1 OH 55H 18H WR,RD MEMORY RAM LATCH

RAM SELECT 6000H 55H 1 9H WR,RD MEMORY RAM 
SELECT

RAM WR/RD 6000H/6800H/
7000H

55H 1 AH WR,RD MEMORY RAM ERROR

Key Controller 781 OH 55H 3 OH WR, RD MEMORY KEY CON
TROLLER

Timer End 7833H 55H 31H WR,RD I/O TIMER END
Timer Counter 7833H 55H 32H WR, RD I/O TIMER
Display Control RAM 786 5H 55H 34H WR,RD DISP.CONT.RAM 

ERROR
A/D Latch 78 7 OH 55H 35H WR, RD A/D LATCH
IF Latch 7883H 55H 36H WR, RD IF LATCH
Lamp Latch 7898H 55H 37H WR,RD LAMP LATCH
Att I/O Latch 7851H 55H 38H WR,RD ATT I/O LATCH
Counter LSI 39H COUNTER LSI
D/A RAM IC1 D055H 55H 20H WR,RD D/A RAM

IC2,3,4 C054H,55H 5555H 21H,23H,22H WR,RD
IC10 D455H 55H 24H WR,RD

IC11,12,13 C854H,55H 5555H 25H,27H,26H WR,RD
IC20,21,22 D854H,55H 5555H 28H,2AH,29H WR, RD

IC30,31 DC55H 55H 2CH,2BH WR,RD
Interrupt INTERRUPT ERROR

(NOTES)
o In case of errors at the time of initial checks, CPU forms a loop in which 
the data are written into or read from the WR/RD address corresponding to 
respective error mode.

o In the event of errors for Counter LSI and Interrupt, CPU repeats check 
routine.

o This operation of CPU corresponds to the LED display on the CPU board. (1:0N, 
0:OFF)
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CHART 11 MEMORY ROM

CHART 12



CHART 12 OVERLAY ROM CHIP SELECT



NO Replace IC14, IC20, 
IC21 or IC46
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CHART 13 MEMORY RAM
(1) RAM SELECT LATCH ERROR

(2) RAM SELECT ERROR 

RAM W R/RD ERROR

In case of this error, CPU repeats 
write/read of 55H in I/O port 10H.

NO

Replace IC28

NO

Replace iC28 or IC14

NO

Replace IC21

NO

Replace IC10

Check pins 10, 9, 7, 6 
of IC29 for high, low, 
high, low respectively 
in response to @

Trouble is in IC46, JC14, 
IC12 or IC41

In the normal condition,
A13 is high, A 11 and A12 
are low in sync with the 
low atP1-10A(IC40-pin 11).



When this type of error occurs, CPU 
continues to write/read 55H in 6000H.

Replace IC26

Check Q17,B121 
DISPLAY POWER

on
board

Replace IC29

CHART 14 KEY CONTROLLER
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CHART 15 Key Chip Select
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CHART 16 Timer WR/RD



CHART 17 Timer Chip Select
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CHART 18 I/O & GPIB Data Bus
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CHART 19 Timer End
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CHART 20 Display Control R A M

v

©
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CHART 21 *CSJOB



CHART 22 *WR2
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CHART 23 Display Control R A M  Address
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CHART 24 D-ARAM
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CHART 25 D-A Converter IC1



]
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CHART 26 D-A Converter IC2 CHART 27 D-A Converter IC3, IC4
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CHART 28 I/O & GPIB *CSMK1



Replace IC8.



CHART 29 I/O & GPIB *CSDA1



CHART 30 I/O & GPIB DAO thru DA9
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--------------------------------------------------\
I Start )

CHART 31 I/O &  GPIB *CSM1

CHART 32 I/O & GPIB DAO thru DA9 (AO = 1)



CHART 33 I/O &  GPIB *LATCH

CHART 34 I/O & GPIB *CSDA2



CHART 35 I/O & GPIB *WR2

CHART 36 I/O *GPIB *CSDA3



:HART 37 A/D Latch WR/RD
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CHART 38 I/O & GPIB *CSAD



CHART 39 I/O & GPIB *CWR &  *CRD
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CHART 40 IF Latch WR/RD

CHART 42

YES

YES

IC6 is defective.



©
V

13 - 53



CHART 41 I/O &  GPIB *CSIF



CHART 42 Control Address

C Start
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CHART 43 Control Data Bus W R

Remove IF bus cable and 
check again.

V

Remove RF, LOG, PHASE, 
RAMP, ANALOG I/O  
cable in this order and 
check again.

V

YES



CHART 44 Control Data Bus RD
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CHART 45 Ramp Latch WR/RD
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CHART 46 Att I/O Latch



CHART 47 I/O & GPIB *CS I/O
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CHART 48 IC28 Output



CHART 49 IC29 Output
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CHART 50 Interrupt

C 0 2 D

Note: For example, when 1 Eh  is the number, check if 
pins 14, 4, 12 and 6 of IC29 go high.

c OA

Table 50-a

Check I/O I  
(BGP-0101S

GPIB board 
10).

r

IC9 and IC17 are defective.

Interrupt No. Signal Name

02 KEY CONTROL

04 GP-IB

08 SWEEP END

0A TIM ER

OC SWEEP STOP

0E COUNTER

10 OP

12 OPTION (Unused)



c 04 08

Check I/O 8i 
(BGP-01019

GPIB board 
0).

r

IC21 and IC22 are 
defective.

Check RAMP GENER
ATOR board (BGP- 
010185).

YES

IC15 and IC20 are 
defective.

c oc

Check RA 
ATOR boa 
010185),

MP GENER- 
rd (BGP-

r

Press reset switch S215 
on CPU board.

0E 1 0

Check ATTE 
I/O board (B

NUATOR
GN-010220).

r

1C17 and IC23 are 
defective.

Check LOG AMP. board 
(8LP-010231).

Pin

13-59(1/2)



CHART 50 Interrupt (Cont’d)
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CHART 51 High Voltage

See Fig. 51-a.

Stabilizing voltage 
between C80 and 
GND

-0 .2 5  V
CRT, Anode +12 kV -  +13 kV

P1 -2 .4  kV

Q2 (Base) -0 .2 5  V K -3 .0 0  kV

Q3 (Emitter) -1 .2 5  V G1 -3 .1 0  kV «-*■ -3 .0 5  kV 
(Minimum (Minimum 
brightness) brightness) 

Adjust INTENSITY  
control.

Q4 (Base) +8.9 V

Q5 (Collector) +8.9 V

(Maximum brightness)

(Minimum brightness)

R61 or T1 is defective. Q4
(Collector)

+50V —
High-voltage is OK. 
Check CRT Driver.

CHART 57 J122-pin 1 +3V

+ 3 V

(Maximum brightness) 

j — Blanking

(Minimum brightness) Q1
(Base)

-2 .5 V

+0.7V

V\AAAAA
-*|30 ̂sr—

Fig. 51 -d

Fig. 51-b ov
+0.25V

3 0 p s f * —

Fig. 51-e
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CHART 52 Display Control

Start

10-MHz 
clock appears at pin 5 

ofIC43?

YES

10-MHz 
clock appears at pin 4 

ofICT 9?

YES

Check 
output of each pin of 

ICIC19.

See Table 52-a.
OK

Check 
output of each pin of 

IC29.

See Table 52-a.
OK

(Note 1)

OK

Check 
output of each pin of 

IC49.

NG

(Note 2)
OK

Check mg
output of each pin of ►

IC39.

Pins 3, ''Sss^ NO
2 and 1 of IC4 are at to w ^  ___>

level?

IC39 is defective.

IC49 is defective.

IC4 is defective.

YES

Table 52-a

IC, pin No. Signal
name

Pulse
width

IC19-Pin 5 CKA 250 ms

Pin 6 B 500 f is
Pin 7 C 500 ms

Pin 3 D 1 MS
IC29*Pins 12 and 13 CKE 2 ms

Pins 8 and 9 F 4 MS'

N ote1:C K 4 thru CK11 are clocks each of 
which has a pulse width of 4 ms and is 
issued after a delay of 500 ms.

Note 2: CKO thru CK3 are clocks each of 
which has a pulse width of 2 iis  and is 
issued after a delay of 500 m s.



> = - ©





NO
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CHART 53 Analog I/O Mag. Amp.
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CHART 54 Analog I/O Ramp Gen. /Line Gen.



©
u

13 - 64



+5V

+5V

Q58 collector 
0C16-Pin 7)

Fig. 54-b

+4V

OV
P1-5A OST output

Fig. 54-c

IC22-Pin 6

-7 V

-€ V

-5 V

_4V

-3 V

-2 V

-1 V

OV

Fig. 54-d

IC24-Pin 6
+6V

+5V

+4V

+3V

+2V

+1V

OV

Fig. 54-e

P1-17AB

+6V

+5V

+4V

+3V

+2V In jrr

+1V

i i i A L

p i

I - 2™ . ]

f\
i *

i
- -

- .

1
r

llttuIWWBMMm -

- -
i

lC27-Pin 6
+7V

+6V

+5V

+4V

+3V

+2V

+1V

OV

+5V

OV

P1-6A

Fig. 54-h

Fig. 54-i

IC25-Pin 1
+5V m m  

OV -

-1 5 V

Fig. 54-j
Fig. 54-f

IC29-Pin 6

-6 V

—5V

—4V

-3 V

-2 V

-1 V

OV

IC26-Pin 1

Fig. 54-k

Fig. 54-g 13 - 65



CHART 55 A-D Converter



{TTL level)
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Sweep time

t*— n
20 ms

+15 V

Sweep time 
2 ms +20 ms 

■>!—  * ----------------------1

-10 V Fig. 55-g
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12 ms
Sweep time 
+20 ms

Fig. 55-i



IC25 is defective.

65



CHART 56 D-A Converter

Note 1: Check if the waveforms of X IN and Y  IN as shown in 
Figs. 57*a and -c in "CHART 57 CRT Driver" appear.

Check IC7, IC16, IC25, IC26 
or IC9.

X output is erroneous. 
Check X output system.

1r

Check pins 14 thru 24
of IC35.

IC52 or 1C 35 is defective.



In the case of bit data omission, check each bit 
of IC8, IC17, IC14, IC15, IC23, IC24 and IC32.



(Same also for IC1-Pin 11)

Fig. 56-c



8 jus 20 jus S us
■ 4--Approx. 4 ms

f t

Fig. 56-b

ru i
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2  ms

n
Fig. 56-d

NO

Wave
form shown in Fig." 

56-d appears at pin 13 
of JC48?

YES

Pins 2
^and 12 of IC48 are both at^ 

iow level?

y e s

Check 
'pins 1 1 ,1 0 ,9 ,8 r and 3 

of 1C48.

See Fig. 56-e.

Pin 17
"of IC42 ever goes to high'1 

level?

YES

Pin 19
[of IC49 ever goes to high 

level?

YES

Pin 11

Pin 10

Pin 9

Pin 8

Pin 3

4 ms

J W L R J U U i n .
| * 8 m s * |

_ n _ n _ n _ r L

1 6  ms - + |

Note 2: Check carefully, since the low-level duration 
is 500 ns only.

Fig. 56-e 13 - 71





1C1 on DISPLAY CON
TRO L board <BGP- 
010189) is defective.
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Unless IC31 is found to 
be defective RAM in self
diagnostics test, IC33 is 
defective.

Check DISPLAY CON
TROL board (BGP- 
010189).

See Table 56-a.

IC45 is defective.



Unless IC20 and 1C21 are 
found to be defective 
RAMs in selfdiagnostics 
test, IC7 is defective.

!C47 is defective.

Disconnection between
4 u s  — pIC47-pin 8 of D-A CON *—

VERTER board and 101-
pin 24 of DISPLAY
CONTROL board.

Fig. 56-f

Table 56-a

Pin No. 3 4 5 6

Output
1 1 1 0

HI HI HI LO

CHART 20



CHART 57 CRT Driver
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CRT Driver

Check waveform in master reset status. 

+6 VY IN 
(17AB)

+4 V

+2 V --

0 V

\  I

U— i— t-

Character /  \  Spectrum 
D1SP. ; \  DISP.
(8 ms) XJ.ine \  (4 ms) 

(1.2 ms) \
Y line 
(1.2 ms)

Q13, Q14 
(Base)

Q11, Q12
(Collector) +15.5 V

X IN 
(11 AB)

Fig. 57-b

Fig. 57-a

X - O U T  
J281 (Pin 1)

Fig. 57-a

Q13
(Collector)

021
(Collector)

Q14
(Collector)

+2.5 V

Fig. 57-b

Fig. 57-b

u. 4-
! Character x  line 

DISP (1.2 ms)
(8 ms) Y line 

{1.2 ms)

Fig. 57-c

Spectrum 
DISP 
(4 ms)

Fig. 57-d



0 2 2
(Collector) +2.3 V

+0.5 V

021, Q22 
(Base)

Q19, Q20 
(Collector)

2  OUT  
J283 (Pin 1 >

+15.5 V

FOCUS OUT  
J283 (Pin 3)

+50 V  —

+3 V

+3 V

Fig. 57-d

Fig. 57*d

Fig. 57-d

Fig. 57-e

+80 V

+50 V

+120 V  

+100 V
~ v  m . w

Fig. 57-f

(Maximum brightness) 

Blanking

(Minimum brightness)

(Maximum brightness)

Fluctuates with INTENSITY  
control

(Minimum brightness)

031
(Base)

+14 V

IC6 
(Pin 7)

IC7 
(Pin 7)

0 V

0 V

-1  V

+3.6 V  -  

+2.5 V  

+1.2 V

Fig. 57-g

Fig. 57-h

FOCUS control at 
Center level

Fluctuates with FOCUS control

Fig. 57-i

IC7 
(Pin 1} -1.8 V  

-2.7 V

Fig. 57-j 13 -  75



0 5 0 ,0 5 1
(Base)

035
(Emitter)

IC4
(Pin 6)

037
(Emitter)

038
(Collector)

039
(Collector)

+1.2 V (Maximum brightness)

0 V

+1.2 V 

0 V

-2 .5  V J .

Fig. 57-k

Fluctuates with INTENSITY  
control

(Minimum brightness)

+2 V

0 V

+8 V

+4 V

0 V

+9 V  

+5 V

.I11.1 nuuuiimwiiHi

2 V

0 V  —  

- 3  V —

-1 0  V

-1 2  V

-1  V

-2.2

0 V

- 2  V

Fig. 57-I

mm

Fig. 57-m

T j

Fig. 57-n

Fig. 57-o

0 V

•
iiimtuu

R.B.W -*1 MHz 

SWEEP T IM E -*• 1 s

(Maximum brightness)

Fluctuates with IN TENSITY  
control

(Minimum Brightness)

(Maximum brightness)

Fluctuates with INTENSITY  
control.

(Maximum brightness)

(Minimum brightness)

Fig. 57-p



IC8
(Pin 10)

043 . Q44 
{Base)

Sampling 
(21 AB)

IC2 
(Pin 1)

IC2 
(Pin 6}

IC3 
{Pin 6)

LDZ  
(20 AB)

036
(Emitter)

OV

+1.3 V 

0 V

+5 V 

0 V

+15 V  

0 V

- 1 5  V

+5 V

0 V

0 V 
-0 .7  V

-4  V

+4 V

0 V

+4.2 V

+3V

+3 V

+2.2 V

Fig. 57-q

Fig. 57-r

i
*

(Brightness increases at 0 V.)

1 M

—8 V

(When Pin 1 of IC6 is 0 V.) 

Fig. 57-t
(When Pin 1 of IC6 is +2 V)

1 II

Fig. 57-u
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CHART 58 Ramp Generator
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YES
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F

Pin
7 of IC36 is at low 

level?

YES

Pin
3 of IC33 is at high 

level ?

YES

Pin
1 of IC3 is at high 

level?

YES

Pin
13 of IC2 is at low 

level?

YES

Pin
1 of IC9 is at high 

level?

YES

Pin
10 of IC9 is at low 

level?

YES

Pin
12 of IC9 is at low 

level?

YES

Pin
13 of iC9 is at high 

level?

YES

Voltage at N 0
pin 14 of IC25 is approxT^^—-------^

-1 2  V?
IC25 is defective.

YES

Q48 or IC30 is defective.
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CHART 59 IF-1
Set master reset status OF band-  ̂
width 1 MHz, RF attenuator 
10 dB, reference level -1 0  dBm). 
/y>ply a 3.33 MHz, ->35 dBm 
signal from external signal 
generator to connector J3 
(IF INPUT) of DISPLAY 
section rear panel.
Measure IN PUT/OUTPUT of 
IF-1 and IF-2 by 50SI impedance, 
and interstage level difference 
by higb-impedance probe. /



©
V

Note: See Fig. 10-16for B.P.F, A1 AMP and A2 AMP.
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CHART 60 IF-2

NO _ 031 or Q32 of A3 AMP
is defective.

0 dB gain 
from IF-2 input 

^presents at intersection 
between R213 

md R214?
(-5  dBm)

YES

Check Q33 thru Q37 of 
1 dB STEP ATT.

Note: See Fig. 10-16 for A3 AMP, A4 AMP, 0.1 dB STEP ATT, and 1 dB STEP ATT.

R.B.W 1 MHz

IF-2

- 5  dB 
GAIN

(—10 dBm)

- J

Master reset status.

R.B.W: 1 MHz 
RF ATT: 10dB  

REF LEVEL: -1 0  dBm,

13 -  82



CHART 61 IF Block RBW



CHART 62 Log Amp.
Master reset status (RF attenuator 10 dB, reference level -1 0  dBm) 
LOG AMP input (3.33 MHz, -5 0  dBm) I
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Waveform, Interstage level difference check

LOG AMP

3.33 MHz

30 dB AMP OUT (intersection between R133and R134)

—12 dBm {GAIN +28 dB) +5 V

Fig. 62*a
V W M E

50 mVp-p

I Cl 8 is defective.

Q69 or Q70 is defective.

B.P.F OUT (Q45 emitter)

-1 2  dBm (GAIN 0 dB)
—0.8 V  

Fig. 62-b
W l A A A G 50 mVp-p

20 dB AMP OUT (intersection between R159and R160) 

+ 1 0 dBm {GAIN +22 dB) 520 mVp-p

TP-1 (10 dB AMP OUT, IC1 input)

+7 dBm (GAIN +7 dB saturated)

Fig. 62-c

+8 V 1.6 Vp-p

Fig. 62-d
LOG AMP Output Voltage

NO
>------------► IC25 is defective.

IC1 OUT Pin 10
+15 dBm (Pins 5, 8 and 10 

are all saturated.)

IC2 O UT Pin 10
+15 dBm (Pins 5, 8 and 10 

are all saturated.)

SUM. AMP OUT <IC5, Pin 2) 
- 6  dBm

+8 V

Fig. 62-e

+8 V

Fig. 62-f

3.2 Vp-p

3.2 Vp-p

B.P.F OUT (Q56 emitter) 

—50 dBm (GAIN 0 dB)
-0.8 V

Fig. 62-h

1C3 OUT (Pin 10)

-2 0  dBm (GAIN 30 dB)

+12 

Fig. 62-i
v /W \ A Z j

55 mVp-p

LOG AMP Input LOG AMP Output Voltage

0 [dBm] +5.00 [V ]

-1 0 +4.50

- 2 0 +4.00

- 3 0 +3.50

- 4 0 +3.00

- 5 0 +2.50

- 6 0 +2.00

- 7 0 +1.50

-8 0 +1.00

-9 0 +0.50

-1 0 0 +0.00

TP-2 (1C4 OUT)

+8 dBm (GAIN 28 dB saturated)

SUM AMP OUT 0C6, Pin 2) 

- 2 5  dBm

DET. IN (both ends of R307) 

-2 7  dBm (GAIN - 2  dB)

DET. IN (both ends of R244) 
- 8  dBm (GAIN - 2  dB)

Fig. 62-j

- W / g ] 40  mVp-p

Fig. 62-k

0
Fig. 62-I

v V X A A Z  30 mVp-p

n
/ * \

f
----- j  200 mVp-p

U  1
Fig. 62-m
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CHART 63 Time Base

IC2-Pin 8

“►j 0,1 --

Q12-Base

Q13'Base

Fig. 63-a

Fig. 63-b

/ V V Y W v
Fig. 63-c



CHART 64 50 MHz STD
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CHART 65 1st Mixer, Interface

C Start

Press MASTER RESET 
key.
Apply 50 MHz CAL. OUT. 
signal directly to RF IN of 
1st M IXER block.
Set center frequency to 50 
MHz and frequency span 
to 20 MHz.

YIG  AMP is faulty.

CHART 66



CHART 66 RF Block

Start

Checking of 2nd local.

Disconnect semirigid cable 
on one end between col
lector of Q16 and D45.

♦  Check 3rd local.

CHART 69
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0

Apply 50 MHz CAL. OUT. 
signal of the analyzer to 
INPUT-1 connector on 
front panel.
Set center frequency to 
50 MHz and frequency 
span to 20 MHz, and 
press ISHIFTI | j )  keys.



]
NO

Check ATT I/O.

CHART 80

NO
IC1 or Q21 is defective.

]

13 -  88



CHART 67 23 MHz VCO

C Start

Set center frequency to
50 MHz, frequency span to
51 kHz, and SHIFT and 
T.G. CNTR keys to ON; and 
press ISHIFTI I LABELI 
£H3 ED E  keys.

Press ISHIFTl I LAB EL I 
HhTzT [cj 100 [Hz] keys.

3rd 
A SWEEP is 

+5 V?

YES

Voltage 
at pin 7 of )C4 is 

-1 0  V?

YES

TP1 isO V?

YES

Point 
M is at +12 dBm at 

230 MHz?

YES

Collector 
of Q15 is at 0 dBm at 

230 MHz?

YES

Pin 16 
of JC1 is at +4 dBm at 

230 MHz?

YES

Pin
11 of IC1 is at 

46 MHz?

YES

IC2 is defective.



]

Q14 or Q15 is defective.

Q16 is defective.

8 ms

Fig. 67-a

NO
------► IC1 is defective.

]
PL23, 
Point G

100 ms M-------  360 ms

Fig. 67-b

13 -  89
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CHART 68 2 MHz VCO (3rd)

Fig. 68-a



]
FL5, 
Point F

2 ms

360 ms

+13 V

-1 4  V

Fig. 68-b

NO
Check A TT I/O.

C H A R T 80

1

NO^  H  IC8 is defective.

1

NO
>— — c)--------» Check 3rd Local I/O.

i L

CHART 78

NO





CHART 69 150 MHz Mixer



CHART 70 Checking Local Oscillator which does not Correctly Count

CHART 68



CHART 71 1st Local PLL

C Start

Set center frequency to 
50 MHz, frequency span 
to 500 kHz, T.G. CNTR 
key to ON, and fre
quency resolution to
1 kHz.
Apply 50 MHz CAL. 
OUT. signal and press 
[s h i f t ! IX A B E L l fTTzl 
Q  [4 ]  keys.



B

J71 is

83 ms

FL6 +13 V

-1 4  V

Fig. 71-a

2 GHz ~  4 GHz

J69

101 MHz
Fig. 71 *b

-----------— -25  dBm or higher.

1 3 - 9 3





Q21 is defective.

TP-1

u______ J
' 0.04 u s

Fig. 71-c

Approx. 480 ns
K-------- H

80 ns

4).."N /•

Rg-71-d

+3 V

0 V

Approx. 4 V

0 V

Q22 and 0 2 3  are 
defective.

Q24 and Q25 are 
defective.

3.5 jus -

I- n

80 ns
Fig. 71-e

Approx. 4 V

0 V

Q21
(Collector)

0 V

* V \ y \ / \ / v \ / \ y v \ / \ / \ / > y > y \ / i A ^  -2 .4  v
T ~1 Approx. 400 mVp-p 

Fig. 71-f

Q22
(Collector)

Fig. 71-g

f
ov.
Approx. -0 .5  V

Approx. -3 .5  V

IC1-Pins 9 and 10

Approx. +3 V

0 V

Fig. 71-h 13 -  94



IC7 
Pin 9

Pin 5

J U L X J L U L i L X
Approx. +2 V 

0 V

m n m n n r i .
Approx. 4 V

2 fis
Fig. 71-i

Q11
(Collector)

+18 V
+15 V

0 V

Q12
(Emitter)

+15 V

0 V

Fig. 71-j

Check Phase Detector
circuit.

r

Check Y!G OSCILLATOR  I/O.
CHART 77

25.00 MHz / W \ I
+13 V

0 V

25.00 MHz 
±100 kHz

0 1 4
(Collector)

Approx. +5 V  

0 V

+13 V

0 V

DET  
OUT is approx 

+13 V?

-1 0 0  kHz 25.00 MHz +100 kHz

Fig. 71-k

CHART 76 1 3 - 9 5



CHART 72 100/101 MHz PLL



>

]

Check YIG OSCILLATOR  I/O.
CHART 77
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CHART 73 RF (2nd Local)

C Start

012  or 028  is defective

1r

Check COUN 
board (BLB-0

TER SWITCH 
10505).

NO
X441 or 011 is defective.

1r

See Fig. 73-a.

Check Att. I/O.

CHART 80

Q1 or 0 2  is defective.

35 ms 42 ms

Point H

Fig. 73-a



CHART 74 150 MHz Local Oscillator

2 ms

FL25

83 ms

+ 13 V

-1 4  V
Point E

1.2 ms

+13 V

0 V

-1 4  V

Fig. 74-a

Fig. 74*b
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CHART 75 RF (4th Local)

2 ms

Fig. 75-a



Check A TT 1/0. 

CHART 80

0 3  or 0 4  is defective.
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CHART 76 YIG Oscillator Driver



NO > ■ >» IC2, Q12 or Q16 is 
defective.

NO 1C3, Q13 or Q14 is
defective.

]

YES
>-----------► Check 1st Local PLL.

CHART 71.
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CHART 77 YIG Oscillator I/O

C Start

Press I MASTER RESET I. 
ISHIFTl . r t l .  IS H IF T l.
I LABE LI , fH z l. |A l.  1100 
m  IS H IF T l - 1 LABEL I . 
[Hzl , [ b ] ,  2000, Bzi keys.

Read YIP output by the 
counter.

<

[

<

[

<

[



Set frequency span to 
10 MHz.

------------5 v

IC 6 -  Pin 1 \

----- ^  \--------ov

Fig. 77~e
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I Cl 7 is defective.

IC10 or IC22 is defective.

YES

I Cl 1 or IC24 is defective.

, N 0
1C24 is defective.

YES

t

Press IS H IF T l. iLA B FL l.
[HzJ , [K j,  keys.

1'

Check 1st Local PLL IC12 is defective.
(digital phase detector). . ....

CHART 71







YIG I/O

Fig. 77-a

Fig. 77-a

Fig. 77-b

Fig. 77-c

Fig. 77-d

55ms 18ms

6ms

2ms

55ms ■<-25ms'

4ms

55ms
8ms
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CHART 78 3rd Local I/O

©



1.2 ms

-H K 83 ms

Fig. 78-b

]

2 ms

IC20-Pin 14

83 ms 

-fj—

*l

H
(TTL level)

Fig. 78-d

> no_ h

1

IC13 is defective.

IC13-Pin 15

2 ms
83 ms 

--
Fig. 78-e

r
(TTL level I



Press IMASTER RESETl
IFREQ. CNTRI kevs. IC18 is defective.

IC19-Pin 7

|*—  100 ms —

IC 12-Pin 7

CHART 68



+13 V 

------  -1 4  V

{TTL level)
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CHART 79 ATT Driver CHART 80 ATT I/O

Fig. 80-d
13 -  105



CHART 79
Table 80-a

C Start 2

Check RF attenuator.

r

Set | INPUT ATT.i key to 
ON.

Pin 10 Pin 7 Pin 12 Pin 5 Pin 2 Pin 15

OdB 0 1 0 1 1 0

10 dB 0 1 1 0 1 0

20 dB 1 0 0 1 1 0

30 dB 1 0 1 0 1 0

40 dB 1 0 0 1 0 1

50 dB 1 0 1 0 0 1

0: Low level 
1: High level

IC4 or IC9 is defective.



CHART 79

TP RF CAL

Fig. 80-e

Fig. 80-f

5 V

0 V

0 V 

-4  V

- 9  V

+9 V

+4 V

0 V

Fig. 80-g
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CHART 81 Tracking Generator

CHART 81



CHART 82 Tracking Generator 2

(  S,OT )

Press NORMAL key.

_ NO
FL6 is +15 V? ^  » Check 3rd Local I/O.

YES

CHART 78

Check 3rd Local I/O.

CHART 78

Emitter 
of Q2 is at +7 dBm at

3.3 MHz?

YES

Drain of 
Q7 is at - 5  dBm at 

30 MHz?

YES

Collector 
of Q8 is at +13 dBm at 

176 MHz?

YES

Collector 
of Q9 is at 0 dBm at 

176 MHz?

YES

Base of 
Q10 is at -1 2  dBm at 

206.3 MHz?

YES

Q10 is defective.
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CHART 83 Tracking Generator 3



CHART 84 Tracking Generator 1
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CHART 85 Phase

Start
Connect TRACKING GENERATOR OUTPUT connector and 
INPUT-1 connector, and press PHASE key.

Set center frequency to 
900 MHz and frequency 
span to 500 MHz,

3.33 MHz 
(300 ns)|^j

I M k

■C input presents at base ^ >  
of Q53?

J Y E S

Q53 or Q54 is defective.

Q52 is defective. 4---------

i  J \ l \ l \ l \
u  (Signal from LOG AMP.)

3.33 MHz 
(300 ns)

3.30 MHz 
(303 ns)

presents at p i n  i
of IC19? —

T y e s

IC6 is defective.

---------y IC19 is defective.

*3 1.2Vp-p

13 -  109

A



M
4 Approx. 6 V p J

30 jus
H---H

n n r
Approx. 20—30 ns

1C4 or Q64 is defective.
Output N 0  

prftsenrs at pins 8 and 9 fc
of IC32?

1 Uoz IS QcltjCllvc.
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D

33.3 MHz 
input presents at base 

of Q42?

YES

Output 
presents at collector 

of Q42?

YES

3.3 MHz 
input presents at base 

of Q43?

YES

30 MHz 
input presents at base 

of Q49?

YES

Output 
presents at collector 

of Q44?

YES

Input 
presents at anode 

of D86?

YES

33 kHz

600 mVp-p

, | -

i J F W W ]

5 V

0 V
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*9 AAAI800 mVp-p

Output 
'presents at intersection1 

between R233 and 
R234? A A A / I

IC21 is defective.



A A A / I ’"* >12 A A A I ™

5 Vp-p

]

]

‘20 A A A I -

*17 A A A I * -

*18 A A A 1.4 Vp-p

>19 A A A I
I*— *1

6 Vp-p

3.33 MHz 
(300 ns)

85 Vp-p
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C H A R T 86 X-Y R ecorder

YES

1'

Z output is not displayed.

Wave-
form shown in Fig7"SsNŝ 

\8 6 -a  appears at emitter,^ 
of Q23?

YES

024 or D31 is defective.

Pen down

Q23-Emitter I
IC6-Pin 5 I

IC4 is defective.

Fig. 86-a



IC17 is defective.

1
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CHART 87 Option 02 Preamplifier

C Start

r
Press IT.G.I kev and set 
TG output level to 40 dB.

1r
Apply TG output to con
nector INPUT-1.
Press V1EW A key to 
store frequency charac
teristics.

1'
Appiy TG output to con
nector INPUT-2.
Press WRITE B key to 
compare the traces.

NO Check ATT Driver
and ATT I/O.

CHART 79, 80

NO Replace coaxial 
switch (SW12).



CH A RT 88 C ou n ter



Q21
(Collector)

Q22
(Collector)

IC2-Pin 4

IC2-Pin 11

IC4-Pin 2



100 mVp-p

TP6
(Counter gate)

8 ms
--K-

Fig. 88-b

1 JUS

1 Vp-p

1-600 mV

-100 mV
0 V

Fig. 88-c

T P 2

Q25
(Collector)

16̂ s — ►

1C 12-Pin 21

<— 10MS --►

* Waveform while gate is open 
(during 8 ms for TP6).

1 Vp-p
i

T

4 —  4  j u s  — ►

+3.6 V

Fig- 88kj

Fig. 88-d

\*-- 8 jus

Fig. 88-e

1 Vp-p

T +3.6 V
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YIG I/O board 
TP3

TP6 (Counter gate)

TPS

TP8

8 mi

40 ms-

Jl

(Enlargedl

«  j i r u i n

-  j w u i
i— i 8 MS

INPUT SELECT

8 ms

TP7

«---H
5.2 ms

IC7-Pin 14 ft +3.6 V

0.8 Vp-p

Fig. 88-f

13 -
¥
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SECTION 14
PARTS LIST, PARTS ALLOCATIONS AND CIRCUIT DIAGRAM

14-1. GENERAL
This section lists the electric parts list and mechanical parts list 
used in the TR4172 Spectrum analyzer and its mechanical illustrations 
and parts allocations and circuit diagrams. When changing parts, check 
the ratings and use parts having equivalent ratings.
Electrical parts lists and electrical parts allocations are followed by 
the circuit diagrams, then comes mechanical parts lists with mechanical 
parts illustrations.
-------- -------------------- NOTE -------------------------------- -

These specifications may be changed without prior notice 
by improvement of ADVANTEST * s ; quality control.

14-2. SYMBOLS AND ABBREVIATIONS
Table 14- 
including

1 1i sts the symbols and 
the circuit drawings.

abbreviations used in this manual,

ABBREVIATIONS
A ampere dBm decibel referred to imW
AC alternating current dB// decibel (0dB^ =  1 //Vrms.)
ADJ. adjustment DC direct current
A/D analog-to-digital DET. detector
AMP. amplifier DIV. (div.) division
ATT. attenuator DISP. dispersion
ASTIG. astigmatism
ANT. antenna ELECT electrolytic
AUTO automatic, -operation EXT. external

BCD binary coded decimal F farad
B. P.F. bandpass filter FET. field-effect transistor
B.W. band width FM frequency modulation

FREQ. frequency
CAR carbon FXD fixed
CAL. calibrate FLM film
CER ceramic
cm centimeter g gram
COM. common GHz gigahertz
CRT cathode-ray tube GND ground

D/A digital-to-analog H henry
dB decibel h hour

Table 1 4-1 ABBREVIATIONS

14 -  1



HI high
H.P.F. high pass filter
Hz Hertz
H.POSI. Horizontal Position
H.GAIN Horizontal Gain

1C integrated circuit
IF intermediate frequency
INT internal

kg kilogram
kHz kilohertz
kn kiloohm
kV kilovolt

LED light-emitting diode
UN. linear
LO low, local oscillator
LOG. logarithm
L.P.F. low pass filter ;
LEV. level

m meter
mA milliampere
MAX. maximum
Mn megohm
mg milligram
MHz megahertz
MIN. minimum
min. minute (time)
mm millimeter
MOD. modulator
ms millisecond
mV millivolt
mVrms. millivolt rms
mW milliwatt

microampere
& microfarad

microhenry
PCS microsecond

microvolt
jtV rms. microvolt rms
piVJ microwatt
MANU. manual
MIX. mixer

NPN negati ve-posi ti ve-negati ve
nA nanoampere
NC no connection
NORM. normal
ns nanosecond
nW nano watt

OPT. option
OSC. oscillator
a ohm
OUT. output

P peak
PF picofarad
PL phase lock
PLO phase lock oscillator
PM phase modulation
p-p peak-to-peak
PPM pulse-position-modulation
PRF pulse-repetition frequency
ps picosecond
POSI. position
PNP positive-negative-positi ve

Q.P. Quasi Peak Value

REF. reference
RF radio frequency
rms root-mean-square

SI silicon
s second (time)
S.G. single generator
SSB single sideband
S.W.R standing-wave ratio

T timed (siow-blow fuse)
TTL transistor-transistor logic
TV television
TP test point

VAR variable
V volt
VA voltampere
VCO voltage-controlled oscillator
VFO variable-frequency oscillator
Vp-p volts peak-to-peak
Vrms. volts rms
V. S.W.R. voltage standing wave ratio
V.POSI. vertical position
V.GAIN vertical gain
W watt
YIG. yttrium-iron-garnet

1st the first
2nd the second
3rd the third

T a b l e  1 4 - 1  a b b r e v i a t i o n s  

1 4  -  2 *



TR4172 
OPTION I I I  MEMORY 

BGC-010431

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

IC1
thru
IC4
IC5
IC6
IC7
IC8

IC9
ICtO
ICIt

C21
thru
C25
C26
thru
C30
C31
C32

L41

SMM-Z764-5

SIT-74LS273-9 
SIT-74LS273-9 
SIT-74LS368-9 
SIT-74LS139-9

SIT-74LS245-9 
SIT-74LS14-9 
SIT-74LS138-9

CSM-ACR01U50V-1

CTA-AC1U50V—2

CTA-AC10U16V-1 
CTA-AC10U16V-1

LCL-T00084-1

MBM2764-25Z

SN74LS273N
SN74LS273N
SH74LS368N
SH74LS139N

SH74LS245N
SH74LS14H
SS74LS138N

0.0WF50WV

244M5002-105M

242M1602-106M 
242M1602-106M

LT-3

IC:
IC: Octal D—Type Flip Flop Low Power
IC: Octal D-Type Flip Flop Low Power
IC: Hex Bus Driver Low Power
IC: Dual 2-to-4 Line Decoder/Multiplexer 

Low Power
IC: Octal Bus Tranceiver Low Power
IC: Hex Schmict-Trigger Inverter Low Power
IC: 3—to-8 Line Decoder/Mulcip lexer Low Power

C: FXD CER O.QIuF +80, -202 507

C: FXD ELECT TANTAL IbF +202 50V

C: FXD ELECT TANTAL 10uF ±202 16V 
C: FXD ELECT TANTAL 10uF ±202 16V

L: FXD Coil

B G C - 0 1 0 4 8 1 1 / 1



TR4172 
LOG BLOCK 
MEP-337

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ji
thru JCF-AC00UX02-2 UM-QR Connector
J3

H E P - 3 3 7  1 / 1



TR4T72 
RF-3 

BLB-011299

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

Q1
D11 
D12 
R21 
R22 
R23 
R2S

C32
C33
C34
C35
C36
C37
C38
C39
thru
C41
C42

LSI
L52
L53

STN-2SC2150-5

SDS-1SS97-1 
SDS-1SS97-1

RCB-AH1R5K-1 
RCB-AH5R6K-1 
RCB-AH5R6K-1 
RCP-AB15-3

CCP-AT1PR1K-2 
CCP-ADRO1U50V-1 
CCP—ADR01050V-1 
CEE-AB4700P50V-1 
CEE-AB4700P50V-1 
CSM-AGR1D50V-1 
CEE-AB4700P50V-1

CCP-AT2PR1R—2

CCP-AT5PR1K-2

LCL-C00012-1 
LCL-A00507-1 
LCL-A00507-!

2SC2150

1SS97 
1 SS97

RD2SS 1 .5KOJ 
RD25S 5.§kflJ 
RD25S 5.6KT2J 
MCR18-150J

□C122A0010C
C3225Y5V1H103Z
C3225Y5V1H103Z
BLM1H472NA
BLM1H472NA
FD22Y5V1H104Z
BLM1H472NA

DC122A0020C

UC122A0050C

CSL0609-471K

Transistor SI NPN

Diode SI 
Diode SI

R: PXD CAR 1 .5k& ±5% 1/4W
R: FXD CAR 5.6kfl ±5% 1/4W
R: FXD CAR 5.6kn ±5% 1/4W
R; FXD CHIP 15Q

C: FXD CHIP IpF
C: FXD CHIP 0.01uF +80, -20% 50V
C: FXD CHIP 0.01UF +80, -20 % 50V
C: FXD BL 4700pF ±20% 50V
C: FXD BL 4700pF ±20% 50V
C: FXD CER 0.1UF +80, -20% 50V
C: FXD BL 4700pF ±20% 50V

C; FXD CHIP 2pF

C; FXD CHIP 5pF
L: FXD Coil
L: FXD Coil
L: FXD Coil

B L B - 0 1 1 2 9 9  1 - 1



TR4172 
RF-5 

BLJ-011301

Parts No.
ADVANTEST
Stock No. Mfr Stock No. Description

D11 SIA-TL082 TL082CP IC: Dual Operational Amplifier
Q16
thru STN—2SC1426-1 2SC1426 Transistor SI NPN
218
Q19 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q20 STN-2SC1426-1 2SC1426 Transistor SI NPN
Q21 STN-2SC1730-1 2SC1730 Transistor SI KPN
Q22
thru STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q24

D31 SDS-1SV35-1 1S735 pin Diode
D32
thru SDS-1S953-1 1S953 Diode SI
D35

R41 RCB-AH51 RD25S 518J Ri PXD CAR 51£I ±5% 1/4W
R42 RCB-AH8R2K RD25S 8.2K0J R: FXD CAR 8.2kft ±5% 1/4W
R43 RCB—AH4R7K RD25S 4.7K&J R: FXD CAR 4.7kS2 ±5% 1/4W
R44 RCB-AH560 RD25S 5600J R: FXD CAR 560H ±5% 1/4W
R4S RCB-AH560 RD25S 560QJ R: FXD CAR 5600 ±5% 1/4W
R46 RCB-AH270 RD25S 2700J R: FXD CAR 2700 ±5% 1/4W
R47 RCB-AH68 RD2SS 68QJ Ri FXD CAR 680 ±5% 1/4W
R48 RCB-AH390 RD25S 390CJ R: FXD CAR 3900 ±5% 1/4W
R49 RCB—AH330K RD25S 330KflJ R: FXD CAR 330k0 ±5% 1/4W
R50 RCB-AH15K SD25S 15KOJ R: FXD CAR 15kfl ±5% 1/4W
R51 RCB—AH10 K RD25S 10KQJ R: FXD CAR lOkO ±5% 1/4W
R52 RCB—AH15K RD25S 15K0J R: FXD CAR 15k0 ±5% 1/4W
R53 KVR-BE5K X6T [2)5KO R: VAR WW 5kfl
R54 RCB-AH33K RD25S 33K2J R: FXD CAR 33kO ±5% 1/4W
R55 RCB—AH10 K RD25S lOKftJ R: FXD CAR 10kQ +5% 1/4W
R56 RCB-AH1K RD25S 1KSU R: FXD CAR IkO ±5% 1/4W
R57 RCB-AH22K RD25S 22KOJ R: FXD CAR 22kO ±5% 1/4W
R58 RCB-AH1 OK RD25S lOKflJ R: FXD CAR 10k0 ±5% 1/4W
R59 RCB-AH12K RD25S 12KOJ R: FXD CAR 12k0 ±5% 1/4W
R60 RCB—AH4R7K RD25S 4.7KOJ R: FXD CAR 4.7kfl ±5% 1/4W
R61 RCB-AH1R5K RD25S 1.5KflJ Rr FXD CAR 1 .5k0 ±5% 1/4W
R62 RCB-AH18K RD25S 18K0J R: FXD CAR 18kQ ±5% 1/4W
R63 RCB-AH2R2K RD25S 2.2K0J R: FXD CAR 2.2kfl ±5% 1/4W
R64 RCB-AH22K RD25S 22KOJ R: FXD CAR 22k0 ±5% 1/4W
R65 RCB-AH2R7K RD25S 2.7K&J R: FXD CAR 2.7kfl ±5% 1/4W
R66 RCB-AH18K RD25S 18KQJ Rs FXD CAR 18kO ±5% 1/4W
R67 RCB-AH51 RD2SS 51GJ Rs FXD CAR 510 ±5% T/4W
R68 RCB-AH3R9K RD25S 3.9K8J R: FXD CAR 3.9k0 ±5% 1/4W
R69 RCB-AH3R9K RD25S 3.9KOJ Rj FXD CAR 3.9kO ±5% 1/4W
R70 RCB-AH51 RD25S S1GJ _ R: FXD CAR 510 ±5% 1/4W
R71 RCB-AH270 RD25S 2700J R: FXD CAR 2700 ±5% 1/4W
R72 RCB-AH10 RD25S 10J2J R: FXD CAR 1012 ±5% 1/4W
R73 DSP-000014-1 14D46 R: Thermistor
R74 DSP-0000 14-1 14D46 R: Thermistor
R7S RCB-AH1 OK RD25S lOKflJ R: FXD CAR 10k0 ±5% 1/4W

B U - 0 1  1 3 0 1 4 - 1



Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

R76 RCB-AH 1 R8K RD25S 1 .8K0J R: FXD CAR 1.8kO ±5% 1/4W
R77 RCB-AH10K RD25S lOKOJ R: FXD CAR 10k0 ±5% 1/4W
R78 RCB-AH8R2K RD25S 8.2K0J R: FXD CAR 8.2kO ±5% 1/4W
R79 RCB-AH220 RD25S 2200J R: FXD CAR 2200 ±5% 1/4W
R80 RCB-AH4R7K RD25S 4.7KOJ R: FXD CAR 4.7kfl ±5% 1/4W
R81 RCB-AH22 RD25S 220J R: PXD CAR 220 ±5% 1/4W
R82 RCB-AH330 RD25S 3300J R: FXD CAR 3300 ±5% 1/4W
R83 RCB-AH4R7K RD25S 4.7KOJ R: FXD CAR 4.7k0 ±5% 1/4W
R84 RCB-AH6R8K RD25S 6.8KOJ R: FXD CAR 6.8k0 ±5% 1/4W
R85 RCB—AH680 RD25S 6800J R: PXD CAR 6800 ±5% 1/4W
R86 RCB-AH390 RD25S 3900J R: FXD CAR 3900 ±5% 1/4W
R87 RCB-AH100 RD25S 1000J R; FXD CAR 1000 ±5% 1/4W
R88 RCB-AHS1 RD25S 510J R: FXD CAR 510 ±5% 1/4W
R89 RCB-AH4 R7K RD25S 4.7KOJ R: FXD CAR 4.7k0 ±5% 1/4W
R90 RCB-AH8R2K RD25S 8.2KOJ R: FXD CAR 8.2kO ±5% 1/4W
R91 RCB-AHIK RD25S IKflJ R: FXD CAR 1k0 ±5% 1/4W
R92 RCB-AH 470 RD25S 4700J R: FXD CAR 4700 ±5% 1/4W
R93 RCB-AH51 RD25S S10J R: PXD CAR 510 ±5% 1/4W
R94 RCB—AH4R7K RD25S 4.7KOJ R: FXD CAR 4.7kO ±5% 1/4W
R95 RCB-AH8R2K RD25S 8.2KOJ R: PXD CAR 8.2k0 ±5% 1/4W
R96 RCB-AHIK RD25S 1KflJ R; FXD CAR IkO ±5% 1/4W
R97 RCB-AH470 RD25S 4700 R: FXD CAR 4700 ±5% 1/4W
R98 RCB-AH220 RD25S 2200J R: FXD CAR 2200 ±5% 1/4W
R99 RCB-AH100 RD25S 1000J R: FXD CAR 1000 ±5% 1/4W
R100 RCB-AH150 RD25S 1500J R: FXD CAR 1500 ±5% 1/4W
R101 RCB—AH100 RD2SS 1000J R: PXD CAR 1000 ±5% 1/4W
R102 RCB—AH68 RD25S 68QJ R: FXD CAR 680 ±5% 1/4W

Cl 11 CMC-AB120PR3K-4 DM10D121J3 C: FXD ELECT TANTAL 120pF ±5% 300V
C112 CSM—ACRO1050V-1 0.01UF 50WV Ci FXD CER 0.01UF +80, -20% 50V
Cl 13 CSM—AC1OPSOV—1 10PP 50WV C: FXD CER 10pF ±10% 50V
Cl 14 CSM-ACR01050V-1 0.01 OF 50WV C: FXD CER O.OIuF +80, -20% 50V
Cl 15 CSM—ACRO1D50V-1 0.01 DP 50WV C: FXD CER 0.01yF +80, -20% 50V
C116 CSM-AC1OP50V—1 1OPF 50WV C: FXD CER lOpF ±10% 50V
C117
thru CSM-ACR01D50V-1 0.01 OF 50WV C: FXD CER 0.01yF +80, -20% 50V
C119
Cl 20 CMC-AB15PR5K—6 DM10C150K5 C: FXD DIPPED MICA 15pF ±10% 500V
C121 CTM-AC10P-1 ECV1ZW10X32 C: VAR CER 10pF
C122 CMC-AB1PR5K-2 DM1 OCOIODS C: FXD DIPPED MICA IpF ±0.5% 500V
Cl 23 CMC-AB3PR5K-2 DM10 CO 30 D5 Cj PXD DIPPED MICA 3pF ±0.5% 500V
C124 CMC-AB15PR5K-6 DM1OC 150R5 C: FXD DIPPED MICA 15pF ±10% 500V
Cl 25 CTM-AC1OP-1 ECV1ZW10X32 C: VAR CER lOpF
C126 CMC-AB3 PR5 K-2 DM10C030D5 Ci FXD DIPPED MICA 3pF ±0.5% 500V
Cl 27 CMC—AB15PR5K—6 DM10C150K5 C: FXD DIPPED MICA 15pF ±10% 500V
Cl 28 CTM-AC1OP-1 ECV1ZW10X32 C: VAR CER 10pF
Cl 29 CMC-AB1PR5K-2 DM10C010D5 C: FXD DIPPED MICA IpF ±0.5% 500V
C130 CMC-AB3PR5 K-2 mi 0C030D5 C: FXD DIPPED MICA 3pF ±0.5% 500V
Cl 31 CMC—AB15PR5K—6 DM10C150K5 C: FXD DIPPED MICA 15pF ±10% 500V

B L J - 0 1 1 3 0 1 4 - 2



Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

Cl 32 CTM-AC10P-1 ECVlZW10X32 C: VAR CER lOpF
Cl 33 
thru 
Cl 36

CSM-ACRO1050V-T 0.01UF 50WV C: FXD CER 0.01J1F +80, -20% 50V

Cl 37 CMC-AB27PR5K-4 DM10D270J5 C: FXD DIPPED MCIA 27pF ±5% 500V
Cl 38 CMC-AB220P3K—4 DM10D221J3 C: FXD DIPPED MICA 220pF ±5% 300V

Cl 39 CSM-ACRO1D50V-1 0.01UF 50WV C: FXD CER 0 .01 jiF +80, -20% 50V
Cl 40 CMC-AB82PR3K—4 DM10D820J3 C: FXD DIPPED MICA 82pF +5% 300V
Cl 41 
thru 
CM6

CSM-ACRO1D50V-1 0.01UF 50WV C: FXD CER 0.01UF +80, -20% 50V

Cl 47 CMC-AB8 2PR3K-4 DM10D82QJ3 C: FXD DIPPED MICA 82pF ±5% 300V
Cl 48 CSM-AGR1D50V-1 FD22Y5V1H104 Z C: FXD CER 0.1uF +80, -20% 50V
Cl 49 CSM-ACRO1050V-1 0.01 OF 50WV C: FXD CER 0.01UF +60, -20% 50V
Cl 50 CMC-AB8 2PR3 K—4 DM100820J3 C: FXD DIPPED MICA 82pF ±5% 300V
Cl 51 
thru 
Cl 53

CSM-ACRO1D50V-1 0.01 OF 50WV C: FXD CER O.QtUF +80, -20% 50V

Cl 54 CMC-AB82PR3 K-4 DM10D820J3 C; FXD DIPPED MIA 82pF ±5% 300V
Cl 55 CSM-ACRO1U50V-1 0.01 OF 50WV C: FXD CEH 0.01UF +80, -20% 50V
Cl 56 CSM-ACRO105OV-1 0.01UF 5QWV C: FXD CER 0.01UF +80, -20% 50V
Cl 57 CSM—AC680P50V-1 68PF 50WV C: FXD CER 68pF ±10% 50V
C158 CSM-ACRO47050V-1 0.047UF 50WV C: FXD CER 0.047UF +80, -20% 50V
Cl 59 CSM—AC10P50V-1 1OPF 50WV C: FXD CER lOpF ±10% 50V
Cl 60 
thru 
Cl 62

CSM-ACR047U50V-1 0.047UF 50WV C: FXD CER 0.047UF +80, -20% 50V

Cl 63 CCK-AB10025V-1 25VB10 C: FXD ELECT 10UF 25V
C164 CCK-AB10D25V-1 25VB10 C: FXD ELECT 1OyF 25V
C165 CSM-ACRO105OV-1 0.01 OF 50WV C: FXD CER 0.01uF +80, -20% 50V
Cl 66 CCK-AB10U25V—1 25VB10 C: FXD ELECT 10UF 25V
Cl 67 CCK-AB10025V-1 25VB10 C: FXD ELECT 10UF 25V
Cl 68 CSM-ACRO1U50V-1 0.01 OF SOW C: FXD CER 0.01uF +80, -20% 50V
C169 CCK-AB10U25V-1 25VB10 C: FXD ELECT 10uF 25V
Cl 70 CCK-AB10025V-1 25VB10 C: FXD ELECT 10UF 25V

LI 76 LCL-A00065-1 LS23 Li FXD Coil
LI 77 LCL-AO0066—1 LS24 L: FXD Coil
LI 78 LCL—B0C376—1 TPF0410-33 IK L: FXD Coil
L179 LCL-EOO388-1 * Ls FXD Coil
LI 80 LCL—C00584—1 * L: FXD Coil
LI 81 LCL-AOO064-1 LS22 L: FXD Coil
L1 82 
thru 
L184

LCL—C00584 * L: FXD Coil

LI 85 LCL-A00065-1 LS23 L: FXD Coil
LI 86 LCL-BOO363-1 TPF0410—1R5K L: FXD Coil
LI 87 LCL-B00363—1 TPF04'10-1R5K L: FXD Coil
LI 88 Not assigned
LI 89 LCL-C00329-1 L07C29 L: FXD Coil
LI 90 LCL-EOO389-1 * L: FXD Coil

B L J - 0 1 1 3 0 1 4 - 3



Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

LI 91
L192 
thru 
LI 94
L19S
thru
L197
MIX201 

X206

JP1
thru
JP3

LCL-EOO388-1 

LCL-C00329-1

LCL-C00010-1

DEE-000736

DNP-000140-1

JCP-AAO 0 3PX05-1

L07C29

CSL0609-181 K

XO-D29

A-1103 (NS)

L: FXD Coil 

L: FXD Coil

L: FXD Coil

Mixer

Crystal

Connector

;



TR4172
DISPLAY SCHEMATIC SECTION

Parts No.
ADVANTEST

Stock No.
M fr S tock No. Description

D1 SEE-SF10DH1-1 SF10DH1 Thyristor
D2 SEE-SF10DH1-1 SF10DH1 Thyristor

R1 RVR-BL2K-1 RV16YN15SB2KQ R: VAR CERMET 2k«
R2 RVS-BA2K-1 XI3B2KS R: VAR WW 2kQ
R3 RVR-BA5K-1 X13B5KQ R: VAR WW 5W1
R4 RVR-BL5K-1 RVI6YN15SB5K2 R: VAR CERMET 5W2

LI LCL-EO0474-1 * L: FXD Coil

B1 DMF-000438-1 S4302 Fan Motor

J1 JCD—AA003PX0I-1 6J4 Connector
J2 JCS-AE004JX02-1 DBM-9W4S Connee tor
J3 JCP-AX002JX01-1 SI-7502 Connector
J4 JCS-AC044JX01-1 CR7E-44DA-3.96E Connee tor
J5 DCB-QS0495-1 TOC-1A12060K Connector
J6 DCB-QS0483-1 TOC-1A03060N Connector
J7 DCB—QS0488”1 T0C-1A06030N Connector
J8
chru
Jll

JCF-ABOO1JX02-1 BNC-071 Connector

CBL1 DCB-SS0966X01-1 * Cable
CBL2 * Cable
CBL3 DCB-FF0981X01-1 * Cable
CBL4 DCB-FF0985X01-1 ir Cable
CBL5 DCB-FF0985X05-1 * Cable
C2L6 DCB-FF0985X01-1 Cable

JCF-AC001PX01-2 DM—QLP-1.5 Connector
JTM-AF001JXO t-1 DM53742-5001 Connector

PI JTE-AGOO 1 EXO1-1 FT-44-155 Terminal
P2 JCP-AX002JX01-1 SI-7502 Terminal
P3
thru
P9

JTE—AYOO1JXO1-1 75187-003 Terminal, (J1)

T1 LTP-000486-1 * Power Transformer

FI DFT-AF2R5A—1 MDA-2.5A Fuse

CRT-1 NCR-000169-1 * CRT

1



THAI 72 
DISPLAY MOTHER 

BLQ-010203

Parts No.
ADVANTEST
S tock No.

M fr S tock No. Description

R1
Chru RWR-AER3QK-1 M2-0.312K R: FXD SOLID 0.3a
RS
R6 RCB—AH6R8—1 RD25S6.8QJ R: FXD CAR 6.8J2 +5Z 1/4W
R7
Chru RCB-AHlOOK-1 RD25S100KQJ R: FXD CAR lOOkfl +5X 1/4W
Rll

C21 CCX-ASS022F16V-1 SM16VRSN22000 C: FXD ELECT 0.Q22UF 167
C22 CCK-ASR022F167-1 SMI6VRSN22000 C: FXD ELECT 0.022UF 167
C23
chru CCK-AS4700U5Q7-1 3M50VBSN4700 Ci FXD ELECT 4700UF 50V
C25
C26 CCX-AS100U3507-1 SM350VRSH100 C: FXD ELECT lOOuF 3507
C27
thru CSM-A.CR1050V-1 0.10F50WV C: FXD CER O.luF +80, -20* 507
C30
C31 CStt-ACR010R5K-I ' 0.01OF50WV C: FXD CER O.OluF +80, -20? 507

J41
Chru JCB-AC056JX02-2 CR7E-56DB-3.96DS Connector
J57
J58
Chru JCB-AC044JX02-2 CR7E-44DB-3.96DS Conneecor
J61
J62 J CB-ACO3 6JX02-2 CR7E-36DB-3.96DS Connector
J63 JCP-AA012PX01-1 A-l112 Connector
J64 JCP-AA006PX01-1 A-l106 Connector
J65 JCF-AC001JX01-1 OM-LR-PC Connector
J66 JCF-AC001JX01-1 UM-LR-PC Connector
J67 Hot assigned

CBL71 DC3-SR0923X01-1 * Cable
CBL72 DCB-&R0923X01-1 * Cable
CBL73 DCB-RRO924X01A-l * Cable
CBL74 DCB-RS0921X01A-1 * Cable

BLQ—010203 1/1



TR/4172 
DISPLAY POWER 1 

BGC-010198

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SIA-301A-I LM301A IC: Operational Amplifier
IC2 SIA-311—I LM311H IC: Vo1 cage Comparator
IC3 SIT—74LS123 SN74LS123N IC: Dual Retriggerable Monoscable Mulcivibracor 

with Clear Low Power
IC4 SIA-301A-1 LM301A IC: OperacionaL Amplifier
ICS SDZ-6-1 LM399H IC: Precision Reference

. IC6 5IA-301A-1 LM301A IC: Operacional Amplifier
IC7 SDZ-6-1 LM399H IC: Precision Reference
IC8 SIA-723H-1 LM723CH IC: Vo1cage Regulator
IC9

Q1I

SIA-301A-1 LM301A IC: Operacional Amplifier

chru
Q13

STN-2SC1815-I5 2SC1815GR Transiscor SI NPN

Q14 SIN-2SC510-1 2SC510 Transiscor SI NPN
Q15 STN-2SC1279-1 2SC1279S Transiscor SI NPN
Q16 STN—2SC1279—1 2SC1279S Transiscor SI NPN
Q17 STN-2SD330-1 2SD330 Transiscor SI NPN

D2I SDZ-IN983-4 RD—82E Zener Diode
D22 SDS-1S953-1 1S953 Diode SI
023 SDS-1S953-1 1S953 Diode SI
D24 SDZ-W061-L HZ-061 Zener Diode
025
D26

SDZ-W061-1 WZ-061 Zener Diode

Chru
D28

SDS-IS953-1 IS 95 3 Diode SI

£131 RCB-AH4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kfl +52 1/4W
332 RMF-AR2R2KFK-1 SN14K2E2.2KiJF R: FXD Mecal FLM 2.2k£J +12 1/4W
£33 RVR-5D500 X6S500S1 R: VAR WW 50011
R34 RMF-AR2R2KFK-1 SN14K2E2.2KCF R: FXD Mecal FLM 2.2kfl +12 1/4W
235 RMF-AR9R1KFK-1 SN14K2E9 .1KQF R: FXD Mecal FLM 9.1kS +12 1/4W
R36 RMF-AR1R8KFK-1 SN14K2E1. 3K2F R: FXD Mecal FLM 1.8ka +12 1/4W
R37 ; RCB-AH2R2K-1 3D25S2.2KOJ R; FXD CAR 2.2kQ +52 1/4W
R38 RCB-AH5R6K-1 RD25S5.SKQJ R: FXD CAR 5.6kfi +52 1/4W
R39 RCB-AH2R2K-1 SN14K2E2 .2KOF R: FXD Mecal FLM 2.2kfl +12 1/4W
R40 RCB-AH4R7K-1 SN14K2E4.7KCF R: FXD Mecal FLM 4.7kfl +12 1/4W
R41 RCB-AH390K-1 RD25S390K0J R: FXD CAR 390kfl +52 1/4W
342 RCB-AH15K-1 RD25S15KSU R: FXD CAR 15k£ +52 1/4W
R43 RMF-AR8R2KFK-1 SN14K2E8-2KQF R: FXD Mecal FLM $.2k£ +12 1/4W
R44 RVR-BD1K-1 X6Slk2 R: VAR WW LkQ
8.45 RMF-AR6R8KFK-i SN14K2E6.SKQF R: FXD Mecal FLM 6.8kfl +12 1/4W
R46 RMF-AR3 R9KFK-1 S N14K2E3.9KQF R: FXD Mecal FLM 3.9kfl +12 1/4W
R47 RMF-AR7R5KFK-1 SN14K2E7.5K2F R: FXD Mecal FLM 7.5kfl +12 1/4W
R48 RCB-AH15K-1 RD25S15KSU R: FXD CAR 15k2 +52 1/4W
R49 RMF—AR6R2KFK-1 SN14K2E6-2K2F R: FXD Mecal FLM 6.2kft +12. 1/4W
rso RVR-BDIK—I X6S1K2 R: VAR WW IkQ
R51 SMF-AR18KFK-1 SN14K2E18KQF R: FXD Mecal FLM ISkfl +12 1/4W
R52 RMF-AR4R7KFK-1 SN14K2E4.7KQF R: FXD Mecal FLM 4.7kfl _+l2 1/4W
R53 RMF-AR7R5KFK-1 SN14K2E7.5KOF R: FXD Mecal FLM 7.5kfl +12 1/4W
R54 RCB-AH27K-1 RD25S27KQJ R: FXD CAR 27kfl +52 1/4W
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Parts  No.
ADVANTEST

Stock No.
M fr S tock No. Description

EL55 RMF-AR5R1K-1 SN14K2E5.1KftF R: FXD Metal FLM. 5.1kfl +1Z 1/4W
R56 RCB-AH10-1 • RD2SSX0AJ R: FXD CAR 10Q +5Z 1/4W
857 RMF-AR18KFK-1 SN14K2E18CSJF R: FXD Metal FLM LSkfi +1Z 1/4W
R58 RVR-BD1K-1 zssim R: VAR WW lkfl
H59 RMF-AR6R8KFK-1 SH14R2E6.8EOF R: FXD Mecal FLM 6.3kn +11 1/4W
R60 RMF-A3.4Z7KFK-1 SN14K2E4. 7KQF R: FXD MeCal FLM 4 .7kfl +1Z 1/4W
R61 RMF-AR7R5KFK-1 SN14X2E7.5KOF R: FXD Mecal FLM 7.5kft +11 1/4W
R62 RMF-AR82XFK-1 SN14K2ES2KS2F R: FXD Metal FLM 82kfl +1Z 1/4W
EL63 RVR-BD500-1 X6S500Q R: VAR WV 500Q
R64 RMF-AR10KSK-1 SN14K2E10KQF R: FXD Mecal FLM 10UZ +11 1/4M
R65 Not assigned
R66 RMF-AR3R9KIK-1 SN14R223. 9K3F R; FXD Metal FLM 3.9kfl +1Z 1/4W
R67 RCB-AF18-1 RD1S188J R: FXD CAR 18fl +5Z 1W
R68 RCB-AH1X-1 RD25S1KQJ R: FXD CAR Ikfl +5Z 1/4W
R69 RC3-AH6R8K-1 RD25S6.3aU R: FXD CAR 6.8lt£ +5Z 1/4W
R70 RCB—AH22—1 RD25S220J R: FXD CAR 222 +5Z 1/4W

C81 CSM-ACR105 OV-1 0.1CF50WV C: FXD CER O.ll* +80, -20Z 50V
C82 CSM-AC10 0P5 OV-1 100PF5CWV C: FXD CER lOOpF +10Z 50V
C83 CTA-AB2203SV-1 221K3502-226M C: FXD ELECT TANTAL 22if >201 35V
C84 CSM-ACR105 0V-1 0.1UF50HV C: FXD CER O.lU? +80, -20Z 50V
C85 CTA-AC10015V-1 242M1602-106M C: FXD ELECT TANTAL 10l* +20Z 16V
C86 CFM-ABR1U5 0V-1 5Q1N5002-104X C: FXD Silvered MICA 0.1 UP MOZ 50V
C87 CSM-ACR105OV-1 0.10F50WV C: FXD CER 0.1 ]S +80, -20Z 50V
C88 CSM—AC100P3 OV—1 10GPF50WV Ci FXD CER lOOpF +10Z 50V
C89 CTA-AB22U35V-1 221M3502-226M C: FXD ELECT TANTAL 22IF +20Z 35V
C90 CSM-ACR1U5 0V-1 0.10F50WV C: FXD CER O.lztf +80, -20Z 50V
C91 CSM-AC1OOPSOV-1 100PF50WV C: FXD CER lOOpF +10Z 50V
C92 CSM-ACR1050V-1 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
C93 CT A-AH2 203 5V-1 221M3502-226M C: FXD ELECT TANTAL 22 If +20Z 35V
C94 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.Olitf +80, -20Z 50V
C95 CSM—AC R105 OV-1 0.10F50WV Ci FXD CER O.ldF +80, -20Z 50V
C96 CSM—AC100P5 OV-1 100PF50WV C: FXD CER lOOpF +10Z 50V
C97 CTA-AB22035V-1 221M3502-226M Ci FXD ELECT TANTAL 22l* +20Z 35V
C98 CSM-AC1000P5 OV-1 0.001UF50HV C: FXD CER O.OOliff +80, -20Z 50V
C99 CTA-AB22U35V-1 221M3502-226M C: FXD ELECT TANTAL 221£ +20Z 35V
C100 CSM-ACR1U5OV-1 0.1UF50WV C: FXD CER 0.1 jff +80, -20Z 50V
Cl 01 CSM-ACROlOSOV-l 0.010F50WV C: FXD CER O.Olif +80, -20Z 50V
C102 CSM-AC4700P5K-1 0.0047UF50WV C: FXD CER 0.0047UF +80, -202 50V

J ill JCP-AA003PX06-1 A-l303 Connector
J112 DCB-QS0431-1 T0C-1A03030N Connector

ST121 DBP-000470-1 GB150-3FA2 Battery

B G C - 0 1 0 1 9 8  2 / 2
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TR4172 
DISPLAY POWER 2 

BGB-010199

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

01

D2
D3
D4
thruD6
07
D8
Rll
C21
C22

SDP-S10SC4—I
SDS-IS954-1
SDS-1S954-1

SDS-RB402-2

SDP-W2-2
SDP-W02-2

RCB—AH100K-1

CCK-AK470U50V—I 
CSM-AC R1 U5 OV-1

S10SC4
IS954
IS954

S4VB10

W04 
WO 4

RD25S100KQJ

SM50VB470
o . i t r r s o w v

Diode SI 
Diode SI 
Diode SI

Diode SI

Diode SI 
Diode SI

R: FXD CAR lOOkfl +52 1/4W

C; FXD ELECT 470uF 50V
C: FXD CER O.luF +80, -202 50V

3 G 3 - 0 1 Q 1 9 9  1 / 1



TR4172 
DISPLAY POWER 3 

BGC-010369

Parts No.
ADVANTEST

S tock No. M fr S tock No. Description

qi STN-2N3585-I 2N3585 Transiscor SI PNP
Q2 STH-2SC1830-1 2SC1830 Transistor SI NPN
Q3 STH-2SD617-1 2SD617 Transistor SI NPN
Q4 STH-2SD617-1 2SD617 Transistor SI NPN
Q5 STH-2SC1279-1 2SC1279S Transistor SI NPN

ail RC3-AK6SK-1 RD50S65K2J R: FXD CAS 68W2 +52 1/2V

C21 CSM-ACR01D5K-I 0.01UF500WV C; FXD CER 0.01 jg +80, -20? 500V
C22
Chru CSH-ACR01US OV-1 0.01UF50WV C: F3D CER 0.01 iF +80, -202 50V
C24

F31 DFT-AAR1A-1 EAWK0.1A Fuse
F32 DFN-AA1A-3 TMF51NR1(250) Fuse
F33 DFN-AA5A-3 TMF51NR5 Fuse
F34 DFT-AARLA—1 EAWK0.1A Fuse
F35 DFB-AA2A-3 TMF51NR2C250) Fuse
F36 DFN-AA2A-3 THF51SR2C250) Fuse

FH41
Chru DFH-000625-I FA2113 Fuse Holder
FH46
FH47
Chru Hot assigned
FH52

S55 DST-000593-1 5003-K-75* Thermostat

B G C - 0 1 0 3 6 9  1 / 1



TRA172 
DISPLAY POWER 4 

BL3-010202

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

DI
Sll
Chru
R16

C21

S31

SDP-W02-2

RCB-AF100K-L

CCK-AA10U350V—1 

KSP-0000 35-1

V02

RDIS100KQJ

350T10

MPS-17

Diode SI

R: FXD CAR lOOkfl +5Z 1W

C: FXD ELECT lOuF 350V 

Swicch

SLB-010202 1/1



TR4172 
HIGH VOLTAGE 
3LC-010204

Parts No.
ADVANTEST

S tock No. M fr S tock No. Description

Q1 STN-2SC2335-1 2SC2335 Transistor SI NPN
Q2 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q3 STN-2SC1815-I5 2SC1815GR Transistor SI NPN
Q4 STP-2SA1015-1 2SA101S Transistor SI PNP
Q5 Not / ss: ned

Dll
thru SDS-IS953-1 1S953 Diode SI
D15
D16
thru SDP-RU2-1 RU2 Diode SI
D19
D20 SDZ-1N989-6 EQBO1-150 Zener Diode
D21
thru SDP-RU2-1 RU2 Diode SI
D25
D26 SDZ-1N989-6 EQBO1-150 Zener Diode
D27 SDZ-1N989-6 EQB01-150 Zener Diode

R31 RCB-AH1K-1 RD25S1KUJ R: FXD CAR IkS ±52 1/4W
R32 RC3-AH5R6K-1 RD25S5.6K£J R: FXD CAR 5.6kii ±52 1/4W
R33 RCB-AH56K-1 RD25S56K̂ J R: FXD CAR 56kii ±52 1/4W
R34 RCB-AH100-1 RD255100UJ R: FXD CAR J00U ±52 1/4W
R35 RCB-AHIK-1 3D25SlKiiJ R: FXD CAR lktt ±52 1/4W
R36 RCB—AH220-1 RD25S220UJ R: FXD CAR 220U ±52 1/4W
R37 RMF-AR680KFK-1 SN14K2E680KUF R; FXD Metal FLM 680kfl ±12 1/4W
R38 RCB-AH10K-1 RD25S10KUJ R: FXD CAR 10ky ±52 1/4W
R39 RMF-AX4R7MJM-1 RH1HVS4.7MUJ R: FXD Metal FLM 4.7MU ±52 1W
R40 KMF-AY2 7MJM- i RH2HVS27MuJ R: FXD Metal FLM 27MU ±52 2W
R41 RCB-AHIK-1 RD25S1KUJ R: FXD CAR lkii ±52 1/4W
R42 RCB-AC22M-1 HM1/4 22HiiJ R: FXD CAR 22MU ±52 1/4W
R43 RCB-AKIM-1 RD50S1MUJ R: FXD CAR 1MU ±52 1/2W
R44 RCB-AHIK-1 SD25S1KUJ R: FXD CAR lktt ±52 1/4W
R45 RCB—AH1K-1 SD25S1KUJ R: FXD CAR lkU ±52 1/4W
R46 RCB-AH2R2K-1 RD25S2.2KUJ R: FXD CAR 2.2kii ±52 1/4W
R47 RCB-AH150K-1 RD25S150KyJ R: FXD CAR 150W2 ±52 1/4W
R48 RCB-AH150K-1 RD25S150Ki4J R: FXD CAR 150ku ±52 1/4W
R49 Not assigned
R50 Not assigned
R51 RFM-AY 18MJM-L RH2HVS18MUJ R: FXD Metal FLM 18M12 ±52 2W
RS2 RCB-AH10K-1 &D2551QKUJ R: FXD CAR lOktt ±52 1/4W
R53 RCB-AH1K-L RD25S1KUJ R: FXD CAR Ikfl ±52 1/4W
R54 RCB-AC22M-L HM1/4 22MuJ R; FXD CAR 22MU ±52 1/4W
R55 RCB-AKIM-1 RD50S1MUJ R: FXD CAR 1MU ±52 1/2W
R56 RCB-AH2R2K-1 RD25S2.2KUJ R: FXD CAR 2.2kU ±52 1/4W
R57 RCB-AHIK-1 RD25S1KUJ R: FXD CAR lkii ±52 1/4W
R58 RCB-AH100K-1 RD25S100KuJ R: FXD CAR 100kii ±52 1/4W
R59 Noc assigned
R60 Noc assigned
R61 RCB-AH6R8-1 RD25S6.8uJ R: FXD CAR 6.8u ±52 1/4W
R62 RVR-CD200K-L RJ6X200K« R: VAR CERMET 200kft

B L C - 0 1 0 2 0 4  5 / 2



Parts No.
ADVANTEST

Stock No. M fr S tock No. Description

R.63 RVR-BT5M-1 VG153KHB5MQ R: VAR WW 5MQ
R64 HVR-CDlOOKrl RJ6X100KQ R: VAR CERMET lOOkfi
R65 RCB-AH IK-1 BD25S1KQJ R: FXD CAR Ikfl +51 1/4W

C71 CCX-AB22035V-1 35VB22 C: FXD ELECT 22uF 35V
C72 CCK-AB10025V-1 25VB10 C: FXD ELECT lOuF 25V
C73 CCK-AB10025V-1 25VB10 C: FXD ELECT 10UF 25V
C74
Chru
C78

CSM-ACR010R5K-1 0.010F500WV C: FXD <2R O.OltlF +80, -201 500V

C79 CSM-ACR1U50V-1 0.10F50WV C: FXD CER 0.1 uF +80, -20t 50V
C80 CFM-ACR10R2K-1 431*12003-104K C: FXD Mylar O.luF +10? 2kV
C81 CTA-Afll0035V-1 221M3502-106M C: FXD ELECT TANTAL lOuF +201 35V
C82 CTA-AB10035V-1 221M3502-106M C: FXD ELECT TANTAL lOuF +20? 35V
C83 CFM-ABH047U50V—1 501N5002-473K C: FXD Mylar 0.047uF +10? 50V
C84 CCK-AB100035V-i 35VB100 C: FXD ELECT lOOtlF 35V
C85 CSM-AA4700P4K-1 DD3250E47224KV02 C: FXD CER 4700pF +80, -20? 4kV
C86 CFM—AQR03304K-1 4MDQ333H C; FXD Mylar 0.033UF +20? 4kV
C87
thru
C91

CSM-AA4700P4K-1 DD3250E472Z4KV02 C: FXD CER 4700pF +80, -20? 4kV

C92 CSM-AC1000PR5K-1 0.0010F500WV C: FXD CER O.OOlyF +80, -20? 500V
C93 CSM-ACR010R5K-1 O.OIOFSOOWV C: FXD CER 0.01uF +80, -20? 500V
C94
thru
C97

CMC-AB47PR3K-4 DH10D470J3 C: FXD DIPPED MICA 47pF +5? 300V

C98 CSM-AA4700P4K-1 DD3250E47224KV02 C: FXD CER 4700pF +80, -20? 4kV
C99 GFM-AC1UR2K-1 431M2003-1G5K C: FXD Mylar luF +10? 2kV
Cl 00 CSM-AA1500P4K-1 DD3180-3622152P4RV02 C: FXD CER 1500pF +100, -0? 4kV
C101
thru
C103

CSM-AA4700P4K-1 0D3 250E4 7224KV0 2 C; FXD CER 4 700pF +80, -20? 4kV

C104
thru
C107

CSM-ACR047C50V-1 0.047UF50WV C: FXD CER 0.047UF +80, -20? 50V

Llll 
LI 12 
thru 
L114

LCL-T00084-1 

LCL-300018-1

*

EL0810SKI-471K

L:

L:

FH)

FXD

Coil

Coil

LI 15 LCL-B00375-1 TPF0410-221K L: FXD Coil

J121 DCB-QS0495—L TOC-LA12060N Connector
J122
thru
J124

DCB-QS0490-1 TOC-IAO6O6ON Connector

J125 JCI-AG01JJX01-2 VB11SK Connector

TPK JCP-AD00UX02-1 C-55-111A Terminal
TPG1 JCP—ADO01JXO6—1 C-55-ULA Terminal
TPP1 JCP-AD00LIX04-1 C-55-111A Terminal
XPC MBM-10372A-1 * Terminal
tpoto MBM-10372A-1 * Terminal

T1 LTP-000475-1 * Transformer
EDI DPS—000320—1 MB4E-5F-2 HIGH VOLTAGE M0LTIPLIER
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THAI 72 
CSX DRIVER 
BGK-0I0184

Parts No.
ADVANTEST

S tock No.
M fr S tock No. Description

ICl SIA-2525-3 HA2-2525-5 IC: Operational Amplifier
IC2 SIA-319-1 LM319H IC: High Speed Dual Comparator
IC3 SIA-318-i LM318H IC: Operacional Amplifier
IC4 SIA-318-l LM318H IC: Operacional Amplifier
IC5
Chru
IC7

SIA-TL082-1 TL082CP IC: Dual Operaciooal Amplifier

XC8 SIT-7406 SN7406N IC: Hex Inverter Buffer/Driver
IC9 SIT-74LS00-9 SN74LS0QN IC: Quadruple 2-Iaput HAND GaCe Low Power

QU
Chru
Q14

STN-2SCI815-15 2SC1815GR Transiscor SI NPN

Q15
Chru
Q18

STN-2N3439 2N3439 Transiscor SI NPN

Q19
Chru
Q22

STN-2SC1815-15 2SC1815GR Transistor SI NPN

Q23
Chru
Q26

STN-2N3439 2N3439 Transistor SI NPN

Q27 STN-2SC505-1 2SC505 Transistor SI NPN
Q28 STN—2SC1815-15 2SC1815GR Transistor SI NPN
Q29 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q30 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q31 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q32 SFM-IT1750-1 IT1750 FET Junction H-Channel
Q33 Not assigned
Q34 SFT-A70—18 DFA70A FET Junction N-Channel
Q35
chru
Q38

STP-2SA1015-1 2SA1015 Transistor SI PNP

Q39 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q40 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q41
Chru
Q43

STN-2SCI815-15 2SC1815GR Transistor SI NPN

Q44 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q45 STN—2N3439-1 2N3439 Transistor SI NPN
Q46 STP—2N5416—1 2N5416 Transistor SI NPN
Q47
chru
Q50

STN-2SC1815-15 2SC1815GR Transistor SI NPN

Q51 STP-2SA1015-1 2SA2015 Transistor SI PNP
Q52 STN-2N3439—1 2N3439 Transistor SI NPN
Q53 STP-2N5416—1 2N5416 Transistor SI NPN

D61
Chru
D74

SDS-1S953-I IS 953 Diode SI

D75 SDS-1SS97-1 1SS97 Diode SI
D76 SDS—1SS97—1 1SS97 Diode SI
D77 Not assigned
D78 SDS—1S953—1 IS 9 53 Diode SI
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Parts No.
ADVANTEST

S tock No.
M fr S tock No. Description

D79 SDZ-H3-8 RD-3.6E Zener Diode
080
thru SDP-F114-Z A114B Diode SI
083
R84
Chru RCB-AHI00—1 RD25S100QJ R: FXD CAR lOOfl +51 1/4W
S87
RS9 RCB-AH IX-1 XD25S1KQJ R: FXD CAR lkfl +52 1/4U
a 90 RCB-AH1K-1 RD25S1KUJ R: FXD CAR lkfl +51 1/4W
R91 RGB—AH220—1 RD25S2200J Rs FXD CAR 220Q +51 1/4W
R92 RCB-AH2R2K-1 RD25S2.2KS2J R: FXD CAR 2.2kfl +52 1/4W
R93
Chru RCB-AH3R3K-I RD25S3.3K&J R: FXD CAR 3.3k3 +51 1/4W
R95
R96 RCB-AHIOK-1 RD25S10KOJ R: FXD CAR lOkfl +5? 1/4W
R97 RCB-AK18K-1 RD50S18KQJ R: FXD CAR 18k£ +52 1/2W
R98 RCB-AK18K-1 RD50S18KOJ R: FXD CAR ISitSi +5Z 1/2W
R99 RCB-AK15K-1 RD50S15KQJ R: FXD CAR 15kfl +51 1/2M
RI00 RCB-AK15K-1 RD50S15K2J R: FXD CAR 151cfl +52 1/2W
R101 RCB-AHI00-1 RD25S100QJ R: FXD CAR 1000 +52 1/4W
RI02 RCB-AHI00-1 RD25S1OOQJ R: FXD CAR 1002 +51 1/4W
R103 RCB-AH5R6K-1 RD25S5.6BU R: FXD CAR 5.6kfl +52 1/4U
R104 RCB-AH1R2K-I RD25S1.2KOJ R: FXD CAR 1.2kfl +51 1/4U
R205 RCB—AH220—1 RD25S220QJ R: FXD CAR 220fl +52 1/4W
R106 RCB-AHIK-1 KD25S13COJ R: FXD CAR lkfl +52 1/4W
RI07
Chru RCB-AH3R3K-1 RD25S3.3K2J R: FXD CAR 3.3kC +52 1/4U
R109
R110 RCB-AHIOK-1 RD25S10K2J R: FXD CAR lOkQ +52 1/4W
Rill RCB-AK18K-1 RD50S13KQJ R: FXD CAR 18kQ +52 1/2W
R112 RCB-AK18K-1 RD50S18KQJ R: FXD CAR 18kfl +52 1/2W
R113 RCB-AK15K-I RD50S15KQJ R: FXD CAR 15kfi +52 1/2W
R114 RCB-AK15K-1 RD50S15KQJ Rs FXD.CAR 15k8 +52 1/2M
R115 RCB-AHI00-1 RD25S1000J Rs FXD CAR 100Q +52 1/4H
R116 RCB-AHI00-1 RD25S100QJ R; FXD CAR lOOfl +52 1/4W
R117 RCB-AH5R6K-1 RD25S5.6KOJ R: FXD CAR 5.6k2 +52 1/4W
R218 RCB-AH1R2K—1 RD25S1.2KOJ R: FXD CAR 1.2kfl +52 1/4H
R119 RCB-AB56K-1 RD25S56KSJJ R: FXD CAR 56kfl +52 1/4W
R120 RCB-AH68K-1 5D25S68KQJ R: FXD CAR 68kfl +52 1/4W
R121 RCB—AH10K—1 RD25S10KQJ R: FXD CAR lOkfl +52 1/4W
R122
thru RCB-AH3R3K-L RD25S3.3ROJ R: FXD CAR 3.3kfl +52 1/4W
R124
3125 RCB-AH5R6K-1 RD25S5.6KQJ R: FXD CAR 5.6kfl +52 1/4W
R126 RCB-AH3R3K-1 RD25S3.3KOJ R: FXD CAR 3.3kG +52
R127 RCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kfi +52 1/4M
R128 RCB-AH2R2K-1 RD25S2.2XOJ R: FXD CAR 2.2kfl +52 1/4W
R129 RCB-AH3R9K-1 RD25S3.9KQJ Ri FXD CAR 3.9k2 +52 1/4W
R130 RCB-AH4R7K-1 RD25S4.7KOJ Ri FXD CAR 4.7kfl +52 1/4W
R131 RCB-AHIOK-1 RD25S1QKOJ R: FXD CAR lOkfl +52 1/4W
R132 RCB—AH4R7K—1 RD25S4.7KOJ R: FXD CAR 4 .7k& +52 1/4W

B G X - 0 1 0 1 8 4  2 / 5



Parts No.
ADVANTEST

Stock No.
M fr S tock No. Description

ai33 RCB-AH4R7K-1 SD25S4.7KOJ R: FXD CAR 4.7kQ +52 1/4W
E134 RC3-AH630-1 RD25S6800J R: FXD CAR 6808 +52 1/4W ADJ R
R135 RCB-AH6RSK-1 RD25S6.8KOJ R: FXD CAR 6.8kA +52 1/4W
R136 ECS—AH IK—1 RD25S1XOJ R: FXD CAR IkO +52 1/4W
R137 RC3-AH2R2K-1 RD25S2.2K0J Rj FXD CAR 2.2kfl +52 1/4W
ai38 ECB-AH51-1 RD25S510J R: FXD CAR 510 +52 1/4W
R139 RCB-AH51-1 BD25S51QJ R: FXD CAR 512 +52 1/4W
R140 RC8-AH2E2K-1 RDZ5S2.2K2J R: FXD CAR 2.2kO +52 1/4W
R141 RCB-AH3R9K-1 RD25S3.9KOJ R: FXD CAR 3.9kfl +52 1/4W
R142 ECB-AH6R8K-1 RD25S6.8KOJ R: FXD CAR 6.8kfl +52 1/4W
£143 ECB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kfl +52 1/4V
RI44 ECB-AH1R8K-1 ED25S1.8KOJ R: FXD CAR 1.8kfl +52 1/4W
R145 RC3-AH4R7K-1 3D25S4.7KOJ R: FXD CAR 4.7k0 +52 1/4W
El 46 SC3-AH1R2K-1 ED25S1.2KOJ R: FXD CAR I.2kfl +52 1/4W
R147 ECB-AH10K-1 BD25SXOKOJ R: FXD CAR lOkO +52 1/4W
R148 RCB-AH51-1 RD25S510J R: FXD CAR 510 +52 1/4W
ai49 RCB-AHIOK-1 SD25S1QKOJ R: FXD CAR lOkO +52 1/4W
R150 ECB-AH2B2K-1 ED25 S2.2KOJ R: FXD CAR 2.2kfl +52 1/4W
R151 ECB-AH8R2K-1 KD25S8.2KQJ R: FXD CAR 8.2kO +52 1/4W
R152 RCB-AH IK-1 RD25S1K2J R: FXD CAR IkO +52 1/4W
SI 53 ECB-AH3R3K-1 RD25S3.3KOJ r; FXD CAR 3,3kfl +52 1/4W
El 54 RCB—AH51—1 RD25S5inj Rs FXD CAR 510 +52 1/4W
R155 ECB-AH47K-1 HD25S47KOJ R: FXD CAR 47kO +52 1/4W
R156 RCB-AHIOK-1 KD25S10K2J R: FXD CAR lOkfl +52 1/4W
S157 ECB-AH51-1 RD25S51QJ r: FXD CAR 510 +52 1/4W
El 58 RCB-AH3R9K-1 RD25S3.9KOJ R: FXD CAR 3.9kO +52 1/4W
R159 SCB-AH33K-1 3DSOS33KOJ R: FXD CAR 33k2 +52 1/2W
El 60
Chru RCB-AH2S2K-1 ED25S2.2KOJ R: FXD CAR 2.2kO +52 1/4W
El 63
El 64 RCB-AHI OK-l ED25S10ROJ R: FXD CAR lOkO +52 1/4W
El 65
thru RC3-AH2R2K-1 KD25S2.2KOJ R: FXD CAR 2.2kfl +52 1/4W
E167
El 68 ECB-AHLK-1 SD25S1K0J Rs FXD CAR IkO +52 1/4W
E169 RCB-AH IK-1 RD25S1XOJ Rs FXD CAR IkO +52 1/4W
El 70
thru RCB-AHIOK-l RD25S10KQJ Rs FXD CAR lOkfl +52 1/4W
El 74
El 75 RCB-AH51-1 EED25S510J Rs FXD CAR 510 +52 1/4W
El 76 RCB-AHIK-1 ED25S1K0J Ri FXD CAR ikfl +52 1/4M
El 77 ECB—AH5R6K-1 HD25S5.6KOJ Es FXD CAR 5*6kO +52 1/4W
El 78 RCB-AH5R6K-1 ED25S5.6KOJ R: FXD CAR 5.6kO +52 1/4W
El 79 RCB-AH1K—1 BD25S1KOJ Rs FXD CAR IkO +52 1/4W
El 80 EC8-AH3R3K-1 ED25S3.3KOJ E: FXD CAR 3.3kO +52 1/4W
El 81 RCB—AH51—1 ED25S510J R: FXD CAR 510 +52 1/4W
El 82 RCB-AH47K-1 RD25S47KOJ R: FXD CAR 47kO +52 1/4W
El 83 RCB-AHIOK-I BD25S10KOJ Es FXD CAR lOkO +52 1/4W
El 84 ECB—AH51—1 ED25S51QJ E: FXD CAR 510 +52 1/4W
El 85 ECB-AH3R9K-1 ED25S3.9KOJ Es FXD CAR 3.9kfl +52 1/4W
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Parts No.
ADVANTEST

Stock No. M fr S tock No. Description

R186 RC3-AH33K-1 RD25S33KOJ R: FXD CAR 33kO ±52 1/ftW
R187 RCB-AH6R8K-1 RD25S6.8KOJ R: FXD CAR 6.8kO t5X 1/4W
R188 RCB-AH6R8K-1 RD25S6.8KOJ R: FXD CAR 6.8kO ±52 1/4W
Rt89 RCB-AHIOK-1 RD25S10KOJ R: FXD CAR lOkfl ±52 1/4W
R190 RCB-AH1K—1 RD25S1XOJ R: FXD CAR IkO ±51 1/4W
R191 RCB-AH82-1 RD25S820J R: FXD CAR 820 ±52 1/4W
R192 RVR-3E2X-1 X6T2XO R: VAR WW 2kO
R193 RVR—BD500-1 X6S5000 R; VAR WW 5000
R194 RVR-BElK-l X6T1KO R: VAR WW IkO
R195 RVR—BD500—1 X6S500Q R: VAR WW 5000
R196 RVR-BE5K-1 X6T5KO R: VAR WW 5kO
RT97 RVR-BE2K-1 X6T2KO R: VAR WW 2kO
R198 RVR-3E2K-1 X6T2XO R: VAR WW 2kO
R199 RVR-CD2GK-1 RJ6X20KQ R: VAR CERMET 20kQ
R200
tbTU RVR-CD200R-1 RJ6X200KO R: VAR CERMET 200k0
R202
R203 Hot assigned
R204 RVR-BB5K-1 X13S5KO R: VAR WW 5k0
R205 RCB-AH1K-1 RD25S1KOJ R: FXD CAR IkO ±52 1/4W
R206 RCB-AH1K-1 RD25S1KOJ R: FXD CAR IkO ±52 1/4W
R207 RCB-AH15K-1 RD25S15KOJ R: FXD CAR 15kfi ±52 1/4W
R208 RCB-AH390-1 RD25S3900J R: FXD CAR 3900 ±52 1/4W
R209 RCB-AHI00-1 RD25S100CJ R: FXD CAR 1000 ±52 1/4W
R210 RCB-AH47K-1 8D25S47KOJ R: FXD CAR 47kO ±52 1/4W

C211
thru CCK-AB10U25V-1 25VB10 C: FXD ELECT 10»F 25V
C214
C215 CSM-ACRO1UR5K-1 0.01UF500WV C; FXD CER 0.01uF +80, -202 500V
C216 CSM-ACRO 1UR5K-1 0.01UF500WV C: FXD CER O.OItiF +80, -202 500V
C217 CTA-AC10U16V-1 242M1602-106M C: FXD-ELECT TANTAL lOuF ±202 16V
C218 CTA-AC10U16V-1 242M1602—106M C: FXD ELECT TANTAL 10liF ±202 16V
C219 CSM—ACR022U50V—1 0.0220P50WV C: FXD CER 0.022yF +80, -202 50V
C220 CSM-ACR022U50V-1 0.0220F50WV C: FXD CER 0.022uF +80, -202 50V
C221 CTA-AB10U35V-1 221M3502-106M C: FXD ELECT TANTAL 10uF ±202 35V
C222 CTA-AB10U35V-l 221M3502-106M C: FXD ELECT TAHTAL 10uF ±202 35V
C223
thru CSM-ACR022U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
C225
C226
thru CSM-ACRO10R5K-1 0.01UF500WV C: FXD CER O.OIuF +80, -202 500V
C230
C231 CSM—ACR022U 50 V—1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
C232 CSM—ACRO22U50 V—1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
C233 CMC-AB56PR3K-4 DM10D560J3 C: FXD DIPPED MICA 56pF ±52 300V
C234 CFM-AA33 0 OPRIX-1 441N1003—332K C: FXD Mylar 3300pF ±102 lkV
C235 CTA-AC10U16V-1 242M1602—106M C: FXD ELECT TANTAL 10uF ±202 16V
C236
thru CSM—ACR022U50V-1 0.022UF50WV C: FXD CER 0.022liF +80, -202 50V
C238
C239 CSM-AC5P50V-1 5PF50WV C: FXD CER 5pF ±102 50V
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ADVANTEST

Stock No. M fr S tock No. Description

C240 CTA-AB10U35V-1 111M3502-106M C: FXD ELECT TANTAL lOtfF ±20% 35V
C241 CTA-AB10U35V-1 111M3502-106M C: FXD ELECT TANTAL 10yF ±202 35V
C242 CSM-ACRO 22tJ50 V-1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
C243 CSM-AC100P50V-1 100PP50WV C: FXD CER lOOpF ±102 50V
C244 CSM-ACR022D50V-1 0.022DF50WV C: FXD CER 0.022yF +80, -202 50V
C245 CMC-AB5 6PR3K-4 DM10D560J3 C: FXD DIPPED MICA 56pF ±52 300V
C246 CTA-AB10035V-1 111M3502-106M C: FXD ELECT TANTAL 10uF ±202 35V
C247 CSM-ACRO22U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
C248 CTM-AA6P-1 ECV1ZW06X53N C: VAR CER 6pF
C249 Not assigned
C250
thru CFM-ACR1UR2K-1 431M2003-104K C: FXD Mylar O.lyF ±102 2kV
C252
C253 CSM-ACRO1UR5K-L 0.01UF500WV C: FXD CER O.OIliF +80, -202 500V
C254 CTA-AB10025V-l 111M2502-106M C: FXD ELECT TANTAL lOpF ±202 25V
C255 CSM-AC5P50V-1 5PF50WV C: FXD CER 5pF ±102 50V
C256 CSM-ACRO22U5OV-1 0.022DF50WV C: FXD CER 0.022jiF +80, -202 50V
C257 CSM-ACR022U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
C258 CMC-AB 56PR3K-4 DM10D560J3 C: FXD DIPPED MICA 56pF ±52 300V
C259 CSM-ACR022U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
C260 CSM-ACR02205OV-1 0.022UF50WV C: FXD CER 0.022yF +80, -202 50V
C261 CTM-AA6P-1 ECV12W06X53N C: VAR CER 6pF
C262 CMC-AB 1PR5K-2 DM10C010D5 C: FXD DIPPED MICA IpF ±0.52 500V
C263
thru CFM-ACR1DR2K-1 431M2003-104K C: FXD Mylar 0.1yF ±102 2kV
C265
C266 CSM-ACRO1UR5K-1 0.01UF500WV C: FXD CER O.OIliF +80, -202 500V
C267 CSM-ACRO 22U 5 0 V-1 0.022UF5GWV C: FXD CER 0.022yF +80, -202 50V
C268 CSM-ACR022U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
C269 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIyF +80, -202 50V
C270 CSM-ACRO 1U50V-1 0.010F50WV C: FXD CER O.OIyF +80, -202 50V

L271
thru LCL-C00014-1 CSL0812-471J L: FXD Coil 470uH
L274

J281
thru JCP—AA006PX03—1 A-1306 Connector
J283

J284 JCP-AAO12PX03-1 A—1312 Connector

R291 JTF-AAOO1EX02-1 FT-E-15 Teflon Terminal

C301
thru CSM—ACR022U50V—1 0.022UF50WV C: FXD CER 0.022«F +80, -202 50V
C305
C306
chru CSM-ACRO1050V-1 0.01UF50WV C: FXD CER Q.OIuF +80, -202 50V
C309
C310 CSM-ACRO22U50V-1 0.022DF50WV C: FXD CER 0.022yF +80, -202 50V
C311 CSM—ACR022D 50 V— 1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
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TR4172 
RAMP GENERATOR 

BGP-010185

Parts No.
ADVANTEST
Stock No. Mfr Stock No. Description

ICl SIT-74LS73 SN74LS73N IC: Dual J-K Master-Slave Flip Flop Low Power
IC2 SIT-74LS73 SN74LS73N IC: Dual J-K Master—Slave Flip Flop Low Power
IC3 SIT-74121 SN7412 IN IC: Monostable Multivibrator
IC4 SIT-74LS 138 SN74LS138N IC: Decoder/Demultiplexer Low Power
ICS SIT-74LS123 SN74LS123 N IC: Dual Retr iggerable Honostable Multivibrator 

with Clear
IC6 SH-7 4LS00 SN74LS00N IC: Quadruple 2—Input NAND Gate Low Power
IC7 SIT—74LS151 SN74LS151N IC: Data Selector/Multiplexer Low Power
ICS 5IT-74LS02 SN74LS02N IC: Quadruple 2-Input JDR Gate Low Power
IC9 SIT-74LS02 SN74LS02N IC: Quadruple 2—Input NOR Gace Low Power
IC10 SIT-74LS17 5 SN74LS175N IC; Quad D-Type Flip Flop Low Power
ICll SIT-74LS174 SN74LS174N IC: Hex D-Type Flip Flop Low Power
IC12 SIT-74LS73 SN74LS73N IC: Dual J-K Master-Slave Flip Flop Low Power
IC13 SIT-74LS273 SN74LS273N IC: Occal D-Type Flip Flop Low Power
IC14 SIT-74LS244 SN74LS244N IC: Quadruple Bus Tranceiver Low Power
IC 15 SIT-74LS04 SN74LS04S IC: Hex Inverter Low Power
IC16 SIT-74LS00 SN74LS00N IC: Quadruple 2- In put NANO Gate low Power
IC17 SIT-74LS74 _SS74LS74N IC: Dual D-Type Positive-Edge-Triggered 

Flip Flop wich Presec AND Clear Low 
Po we r

IC18 SIT-74LS393 SN74LS393N IC: Dual 4-bie Binary CounCer Low ?o<er
IC19 SH-74LS273 SN74LS273N IC: Octal I>Type Flip Flop Low Power
IC20 SIT-74LS138 SN74LS138N IC: Decoder /Demultiplexer Low Power
IC2I STT-74LS14 SN74LS14N IC: Hex Schraitt-Trigger Invercer Low Power
IC22 SIT-74LS08 SN74LS08N IC: Quadruple 2-Input Posicive AND-Gate 

Low Power
IC23 SIT-74LS14 SN74LS14M IC: Sex Schmitt-Trigger Inverter Low Power
IC24 SIT—74LS73 SN74LS73N IC: Dual J—1C Master-Slave Flip Flop Low Power
IC25 SIA-339-1 LM339 IC: Quadruple Differential Comparator
IC26 SIA-339-1 LM339 IC: Quadruple Differential Comparacor
IC27 SIA-301A-1 LM301A IC: Operational Amplifier
IC28 SIA-1408-l AM1408L3 IC: 8-bit Multiplying D/A Converter
IC29 SIA-301A-1 LM30 LA IC: Operational Amplifier
IC30 SIA-356 A-L LF356AH IC: Junction FET INPUT Type Operational 

Ampli fier
IC31 SIA-DG2D1-1 DC 201BK IC: Quad Monolithic SPST CMOS ANA10G Switch
IC32 3IA-303A-l LM308AH IC: Operational Ampli fier
IC33 S IA-356-I LF356H IC: Junction FET INPUT Type Operational 

Ampli aer
IC34 SIA-311-1 LM311H IC: Voltage Comparator
IC35 SIA-U084-6 TL084ACN IC: XET-Input Operacional Ampli fier
IC36 SIA-311-1 LM3L1H IC: Voltage Comparacor
IC37 SIA.-30 1A-1 LM301A IC: Operational Amplifier
IC38 SIA-311-1 LM311H IC: Voltage Comparacor
IC39 S IA-356-1 IF 356 H IC: Junction FET INPUT Type Operacional 

Amp li fier
IC40 SIA-311-1 LM311-1 IC: Voltage Comparacor

Q41 SFN-2SX113—18 2SK113Y FET June tion M-Charme1
Q42 SEN—2N4393-18 2N4393 FET Junction N-Channel
Q43 SEN-2SK113-18 2SK113Y FET June cion M-Chaime 1
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Q44 SFN-2N4393-18 2N4393 FET Junction N-Channel
Q45 SFN-2N4393-18 2N4393 FET Junction N-Channel
Q46 STP-2SA1015-1 2SA1015 Transistor SI NPN
Q47 SFN-2N4393-18 2114393 FET Junction N-Channel
Q48 SFN-2N4393-18 2N4393 FET Junction N-Channel

D51 SDS-IS953-1 1S953 Diode SI

R61 RMF-AR1KFK-1 SN14K2E1K&F R: FXD Metal FLM Ikii ±1% 1/4W
R62 RMF-AR1KFK-1 SN14K2ElXflF R: FXD Metal FLM Ikfi ±12 J/4W
R63 RMF-AR12KFK-1 SN14K2E12XSF R: FXD Metal FLM J2kii ±12 I/4W
R64 RVR-BD2K-1 X6S2KS R: VAR WW 2kii
R65 RVR-BE200-1 X6X200U R: VAR WW 200»
R66 RMF-AR1KFK-1 SN14K2E1KSF R: FXD Metal FLM Ikii ±12 1/4W
R67 RMF-AR1GKFK-I SN14K2E10K2F R: FXD Metal FLM lOka ±12 1/4W
a63 RCB-AH3R3K-1 RD25S3.3KiiJ R: FXD CAR 3.3k2 ±52 1/4W
R69 RCB-AH1R5K-1 RD25S1.5K2 R: FXD CAR 1.5kU ±52 1/4W
R70
thru RCB-AH2R2K-1 RD25S2.2KCJ R: FXD CAR 2.2m ±52 1/4W
R76
R77
chru RCB-AH33K-1 RD25S33KOJ R: FXD CAR 33kii ±52 1/4W
RSI
R82 RMF-AR 18KFK-1 SN14K2E18K2F R: FXD Metal FLM 18ku ±12 1/4W
R83 RVR-BE5K-1 X6T5KA R: VAR WW 5kQ
R84 KMF-AR2KFK-1 SN14K2E2KCF R: FXD Mecal FLM 2ku ±12 1/4W
R85 RMF-AR20KFK-1 SN14K2E20KUF R: FXD Mecal FLM 20kQ ±12 1/4W
R86 RMF-AR 1MFK-1 SN14K2E1MOF R: FXD Mecal FLM IMii ±12 1/4W
R87 RMF-AR 1MFK-1 SN T4K2EIMCF R: FXD Mecal FLM IM£2 ±12 1/4W
R88 RCB-AH33K-1 RD25S33K&J R: FXD CAR 33ku ±52 1/4W
R89 RCB-AH33K-1 RD25S33K12J R: FXD CAR 33kfl ±52 I/4W
R90 RCB-AH1R5K-1 RD25ST.5KUJ R: FXD CAR K5tai ±52 I/4W
R91 RCB-AH1R5K-1 RD25S1.5KflJ R: FXD CAR 1.5WJ ±52 1/4W
R92 Noc assigned
R93 RMF-AR5KFK-1 SN14K2E5KOF R: FXD Metal FLM 5kii ±12 1/4W
R94 RMF-AR10KFK-1 SN 14K2E10KiiF R: FXD Metal FLM lOkii ±12 J/4W
R95 RVR-BD2K-1 X6S2K2 R: VAR WW 2kQ
R96 RMF-AR1KFK-1 SN14K2E1KS2F R: FXD Mecal FLM lkii ±12 1/4W
R97 RMF-AR12KFK-L SN14K2E12KCF R: FXD Mecal FLM 12kfl ±12 1/4W
R98 RMF-AR100QFK-1 SN14K2E100UF R: FXD Mecal FLM TOOK ±12 1/4W
R99 RMF-AR2R2KFK-X SN14K2E2.2K&F R: FXD Metal FLM 2.2k£ ±12 t/4tf
R100 RMF-AR2R2KFK-1 SN 14K2E2. 2K&F R: FXD Mecal FLM 2.2k*< ±12 1/4W
R101 RMF-AR1KFK-1 SN14K2ElKflF R: FXD Mecal FLM lkfl ±12 I/4W
R102 RMF-AR100QFK-1 SN 14K2E 1 QQiiF R: FXD Mecal FLM 100U ±12 1/4W
R103 RMF-AR 2R2KFK-1 SN14K2E2.2KUF R: FXD Mecal FLM 2.2kfl ±12 1/4W
R104
thru RMF-AR10KFK-L SN 14K2E JOfCiiF R: FXD Mecal FLM JOku ±12 1/4W
R106
R107 RCB-AH4R7K-1 RB25S4.7KOF R: FXD CAR 4.7kU ±!2 1/4W
R108 RMF-AR2R2KFK-1 SN 14K2E2- 2KiiF R: FXD Mecal FLM 2.2ki2 ±12 1 /4W
R109 RMF-AR9R1 KFK SN14K2E9.1KiiF R: FXD Mecal FLM 9. Ikii ±1% 1/4W
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R110 8MF-AR5KFK SN14K2E5KOF R: FXD Metal FLM 5ku ±12 1/4W
Rill RCB-AH4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kfl ±52 1/4W
aii2 RCB-AH33K-1 RD25S33K2J R: FXD CAR 33kU ±52 I/4W
R113 Hot assigned
R114 RC3-AH2R2K-1 RD25S2.2XOJ R: FXD CAR 2.2kli ±5Z 1/4W
R115 RCB-AH4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kfl ±5Z 1/4W
R116 RMF-AR1OKFK-1 SN14K2E10K2F R: FXD Metal FLM 10kQ ±1Z 1/4W
R117 RC3—AH560—1 RD25S5600J R: FXD CAR 5600 t5Z 1/4W
R118 RCB-AH4R7K-1 RD25S4.7KOJ R; FXD CAR 4.7kO ±5Z 1/4M
at 19 RCB-AH2R2K-1 RD25S2.2XOJ R; FXD CAR 2.2kfl ±5Z 1/4W
R1ZO RC3-AH39K-I RD25S39KOJ R: FXD CAR 39kO ±51 1/4U
RI 21 RMF-AR100UFK-1 SN14K2E1000F R: FXD Metal FLM 1000 ±12 1/4W
RI 22 RMF-AR10KFK-1 SN14K2E10KflF R: FXD Metal FLM 1Qkil ±1Z 1/4W
R123 KMF-AR1 OKFK-1 SN14K2E10IU2F R: FXD Metal FLM lOkO ±1Z I/4W
R124 RVR-BElK-l X6T1KO R: VAR MW lk«
R125 RMF-AR12XFK-1 SN14K2E12KQF R: FXD Metal FLM I2k0 ±1Z 1/4W
R126 RMF-AR2E2KFK-1 SN14K2E2.2KOF R: FXD Metal FLM 2.2kO ±12 I/4W
RJ27 RMF-AR2R2KFK-1 SN14K2E2.2KGF R: FXD Metal FLM 2.2kO ±1Z 1/4W
R123 KMF-AR1 OKFK-1 SH14K2E10K2F R: FXD Metal FLM lOkii ±12 I/4W
RI29 RMF-AR1OKFK-1 SN14K2E10KCF R: FXD Metal FLM TOkO ±12 1/4W
R130 RVR-BElK-l X6T1KQ R: VAR WW Lka c
R131 RMF-AR 12XFK-1 SH14K2E12XOF R: FXD Mecal FLM 12kfl ±12 J/4W
R132 RMF-AR.2R2KFK-1 SN14K2E2.2KQF R: FXD Metal FLM 2.2kU ±1Z 1/4W
R133 RCB-AH4R7K-1 RD25S4.7K2J R: FXD CAR 4-7kfl ±52 1/4W
R134 RCB-AH12K-1 RD25S12XOJ R: FXD CAR 12kii ±5Z 1/4W
RI 35 RCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kO ±52 1/4W

. R136 RCB-AH47K-1 RD25S47KiiJ R; FXD CAR 47kO ±52 1/4W
R137 RCB-AH2R2K-1 RD25S2.2KCJ R: FXD CAR 2.2kfl ±52 1/4W
R138 RCB-AH270-L RD25S270QJ R: FXD CAR 270U ±52 1/4W
RI 39 RCB-AH560K KD25S560K2J R: FXD CAR 560ktf ±52 1/4W

C141 CMC-AB15PR5K-6 DM10C150K5 C: FXD DIPPED MICA 15pF ±102 500V
Cl 42
Chru CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C144
C145 CSM—AC33P5 0V—I 33PF50WV C: FXD CER 33pF ±102 50V
C146 CTA-AB47U10V-1 221M1002-476M C: FXD ELECT TAHTAL 47uF ±202 10V
C147 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIliF >80, -202 50V
C148
thru CSM-ACR1U50V-1 0.1UF50WV C: FXD CER 0.1uF +80, -202 50V
C153
C154 CTA-AB22U35V-1 221M3502-226M C: FXD ELECT TANTAL 22ltF ±202 35V
C155 CFM—AARO1UR13C-1 441N1003—103K C: FXD Mylar O.OIuF ±102 lkV
C156 CSM—ACR1U 5 0 V— 1 0.LUF5QWV C: FXD CER. O.luF +80, -202 50V
C157 CSM-ACR10 5 0 V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C158 CFM-AP10UR1K-1 931M1003—506K C: FXD Mylar 10uF ±102 lkV
C159
thru CSM-ACR1U5OV-1 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
Cl 64
Cl 65 CSM-AC33P50V-1 33PF50WV C: FXD CER 33pF ±10% 50V
C166 CTA-AB22U35V-1 221M3502-226M C: FXD ELECT 22uF ±202 35V
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C16 7 CSM-AC33P50V-1 33PF50WV C: FXD CER 33pF ±10Z 50V
Cl 68
ebru CSM-ACR1U50V-L 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
C170
cm CSM-AC33P50V-1 33PF50WV C: FXD CER 33pF tlOZ 50V
C172
chru CSM-ACR1U5GV-1 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
C181
CJ82 CTA-AC1U50V-2 244M5002-105M C: FXD ELECT TANTAL tiiF +2QZ 50V
C183 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
Cl 84 C3M-ACR1U50V—i 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
Cl 85 CSM-AC33P50V-L 33PF50WV C: FXD CER 33pF tlOZ 50V
Cl 86 CSM-ACR1U50V-L 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
C187 CTA-AB 22U 3 5 V-1 221M3502-226M C: FXD ELECT TANTAL 22uF i20Z 35V
C188 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
Cl 89 CTA-AB22U35V-l 221M3502-226M C: FXD ELECT TANTAL 22uF ±20Z 35V
C190 CTA-AC1U50V-2 244M5002-105M C: FXD ELECT TANTAL luF ±20Z 50V
C191
Cbru CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
C196
C197
chru CTA-AB22U35V-1 221M3502-226M C: FXD ELECT TANTAL 22uF ±20Z 35V
C200
C201
cbru CSM-ACROIU50V-1 0.01UF50WV C: FXD CER 0.0luF +80, -20Z 50V
C207
C208
cbru CTA-AC1OU16V—1 242M1602-106M C: FXD ELECT TANTAL 10uF ±20Z 16V
C214
C215 CTA-AB47U10V-1 221Ml 002-476M C: FXD ELECT TANTAL 47uF ±20Z 10V
C216 CTA-AB47U1OV-1 221M1002-476M C: FXD ELECT TANTAL 47uF +20Z 10V
C217 CTA-AC1U50V-2 244M5002-105M C: FXD ELECT TANTAL luF ±20Z 50V
C218
chru CSM-ACRIU50V-1 0.1UF50WV C: FXD CER O.luF +80, -2QZ 50V
C221
C222
cbru CSM-ACR01USOV—1 0.01UF50WV C: FXD CER O.OIuF +80, -20Z 50V
C224
C225
chru CTA-AC1OU16V-1 242M1602-106M C: FXD ELECT TANTAL lOuF ±20Z 16V
C227
C228 CSM-AC470P50V-1 470PF50WV C: FXD CER 470pF tlOZ 50V
C229 CSM-AC3 3P 5 0V-1 33PF50WV C: FXD CER 33pF ilOZ 50V
L231
thru LCL-C00013 CSL0812-181J L: FXD Coil
L233

J251 JCP-AA003PX06—1 A-1303 Conneenor
IC26! 3 LA-311-1 LM311H IC: Volcage Comparator
IC262 SIA-30 1A-1 LM301A IC: Operacional Amplifier
IC263 SIA-30IA-1 LM301A IC: Operational Amplifier
IC264 SIT-74LS73-9 SN74LS73N IC: Dual J-K Mascer-Slave Flip Flop Low Power
IC265 SIT-74LS08-1 SN74LS08N IC: Quadruple 2-Inpuc AND Gate Low Power
IC266 SIT-74LSOO-1 SN74LS00N IC: Quadruple 2-InpuC NAND Gace Low Power
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ICl SIA-318-1 LM318H IC: Operational Amplifier
IC2 SIA-318-l • LM318H IC: Operational Amplifier
IC3
thru
IC6

SIA-DG201-1 DG2013K IC: Quad Monolithic SPST CMOS Analog Switch

IC7 SIA-356-1 LF356H IC: Junction FET INPUT Type Operational 
Amplifier

IC3 SIA-308A-1 LM308AH IC: Operational Amplifier
IC9
thru
ICl 3

SIA-356-1 L7356S IC; Junction FET INPUT Type Operational 
Amplifier

ICl 4 SIA-DG201-1 DG201BK IC: Quad Monolithic SPST CMOS Analog Switch

IC15 SIA-DG201-1 DG201EK IC: Quad MonoliChic SPST COMOS Analog Switch
ICl 6 SIA-TL08A-6 TL084ACN IC: JFET Input Operational Amplifier

IC17 SIA-311-1 LM311H IC: Voltage Comparator
ICl 8 SIA-XL084-1 TL084ACN IC: JFET Input Operational Amplifier
ICl 9 SIA-DG201-1 DG2013K IC: Quad Monolithic SPST CMOS Analog Switch
IC20 SIA-TL084-1 TL084ACH IC: JFET Input Operational Amplifier
IC21 SIA-318-1 LM318H IC: Operational Amplifier
IC22 SIA—2525-3 HA2—2525-5 IC; Operational Amplifier
IC23 SIA-2525-3 HA2-2525-5 IC: Operational Amplifier
IC24 SIA-318-1 LH31SB IC: Operational Amplifier
IC25 SIA-319-1 LM319H IC: High Speed Dual Comparator
IC26 SIA-319-1 LM319H IC: High Speed Dual Comparator
IC27 SIA-318-l LM31SH IC: Operational Amplifier
IC28 SIA-2525—3 HA2-2525-5 IC: Operational Amplifier
IC29 SIA-2525-3 HA2-2525-5 IC: Operational Amplifier
IC30 SIT-74LS138 SN74LS138N IC: Decoder/Demultiplexer Low Power
IC31 SIT-7 4LS174 SN74LS174N IC: Sex D-Type Flip Flop Low Power
IC32 SIT-74LS273 SN74LS273N IC: Octal D-Type Flip Flop Low Power
IC33 SIT-74LS273 SN74LS273N IC: Octal D—Type Flip Flop Low Power
IC34 SIT-7407 SN7407N IC: Sex Buffer/Driver with Open—Collector 

High-Voltage Output
IC35 SIT-7407 SN7407N IC: Hex Buffer/Driver with Open-Collector 

High-Voltage Oiput
IC36 SIT-74LS04N SN74LS04N IC: 9ex Inverter Low Power
IC37 SIT-74LS04 SN74LS04N IC: Hex Inverter Low Power
IC38 SIT-7 4LS123 SN74LS123N IC: Dual Betriggerable Monostable Multivibrator 

with Clear Low Power
IC39 SIT-74LS11 SN74LS11N IC: Triple 3—Input Positive—AND Gate Low Power

Q51
Chru
$56

STN-2SC1815-15 2SC1815GR Transistor SI KPN

Q57 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q58 STN-2SC2901-1 2SC2901 Transistor SI NPN
Q59 STP-2SA1015—1 2SA1015 Transistor SI PNP
Q60 STN—2SC1815—15 2SC1815GR Transistor SI NPN
Q61 STN—2SC1815—15 2SC1315GR Transistor SI NPN
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Q62
thru STP-2SAT015-1 2SA1015 Transistor SI PNP
Q68
Q69 STP-2SA711-1 2SA711 Transistor SI PNP
Q70 STP-2SA711-1 2SA711 Transistor SI PNP
Q71 SFT-A71-18 UPA71A FET Junction N-Channel
Q72 SFT-A71-18 U?A71A FET Junction N-Channel
Q73 SFN-2K4859-18 2N4859 FET Junction N-Chatinel
Q74 SFH-2SK30-1 2SK30A-TM FET Junction N-Channel
Q75 SFN-2N4859-18 2N4859 FET Junction N-Channel
Q76 SFN-2SK30-1 2SK30A-TM FET Junction N-Channel
Q77
Chru STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q79
Q80 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q81 STP-2SA1015-1 2SA1015 Transiscor SI PNP

D91
Chru SDS-1S953 1S953 Diode SI
D107
D108
Chru SDS-1SS97-1 1SS97 Diode SI
0111
DT12
thru SDS-1S953 1S953 Diode SI
D115

R119 RMF-AR39KFK-1 SN14K2E39KflF R: FXD Metal FLM 39KI2 ±12 1/4W
R120 RMF-AR3 9KFK-1 SN14K2E39K0F R: FXD Metal FLM 39K12 ±1Z 1/4W
R121 RMF-AR560QFK-1 SN14K2E5608F R: FXD Metal FLM 560G ±1% 1/4W
R122 RMF-AR1KFX-1 SNJ4K2E1K2F R: FXD Mecal FLM lkfl ±12 1/4W
RI 23 8MF-AR1KFK-1 SN14K2E1K0F R: FXD Metal FLM lkfl ±1Z 1/4W
R124 RMF-ARI2KFK-1 SN14K2E12KOF R: FXD Metal FLM 12kfl ±1Z 1/4W
R125 RMF-AR3KFK-1 SN14K2E3KCF R: FXD Metal FLM 3k2 ±1Z 1/4W
R126 RMF-AR18KFK-1 SN14K2E18K8F R: FXD Metal FLM 18kfl ±12 1/4W
R127 RMF-AR2KFK-1 SN14K2E2KflF R: FXD Metal FLM 2kfl ±1% 1/4W
R128 RMF-AR1OKFK-1 SN 14K2E10KS2F R: FXD Mecal FLM lOkfl ±1% 1/4W
RI 29 RMF-AR9R1KFK-1 SN14K2E9.1KS2F R: FXD Mecal FLM 9.1kfl ±12 1/4W
R130 RVR-8E2X-1 X6T2K3 R: VAR WW 2kfl
R131 RMF-AR2R2KFK-1 SN14K2E2.2K8F R: FXD Mecal FLM 2.2kS2 ±1Z 1/4W
R132 RMF-AR 10KFK-1 SN 14K2E10KI2F R: FXD Metal FLM 10kfl ±1Z 1/4W
R133 SMF-AR3R3KFK-1 SN14K2E3.3K2F R: FXD Mecal FLM 3.3kfl ±1Z 1/4W
R134 RVR-5E500—1 X6T500C R: VAR WW 50012
R135 RMF-AR5R6KFK-1 SN14K2E5.6KAF R: FXD Metal FLM 5.6kfl ±1Z 1/4W
R136 RMF-AR470QFK-1 SN14K2E4700F R: FXD Mecal FLM 4708 ±12 1/4W
R137 RMF-AR1R2KFK-1 SN14K2E1.2K3F R: FXD Metal FLM 1.2kfl ±12 1/4W
R138 RMF-AR7 5 0QFK-1 SN14K2E750QF R: FXD Metal FLM 750J2 ±1Z 1/4W
R139 Noc assigned
R140 Noc assigned
R141 RMF-AR1KFK-1 SN14K2E1K£2F R: FXD Metal FLM Ikfl ±1Z 1/4W
R142 NoC assigned
R143 RMF-AR1KFK-1 SN14K2E1KSF R: FXD Mecal FLM Ikfl ±12 1/4W
R144 RMF-AR3KFK-1 SN14K2E3KGF R: FXD Metal FLM 3kG tlZ 1/4W
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R145 RMF-AR1KFK-1 SN14K2E1KOF R: FXD Metal FLM lkfi ±12 1/4W
R146 RMF-AR1OKFK-1 SN14K2E10K0F R: FXD Metal FLM lOkfl ±12 1/4W
R147 RVR-BE200-1 X6T2000 R: VAR WW 2000
R148 RMF-AR1KFK-1 SN14K2E1KOF R: FXD Metal'FLM IkO ±12 1/4W
R149 RMF-AR22KFK-1 SN14K2E22KOF R: FXD Metal FIH 22kO ±12 1/4W
R150 RVR-3S500-1 X6T5000 R: VAR WW 5000
R151 RMF-AR1KFK-1 SN14K2E1KOF R: FXD Metal FLM IkO ±12 1/4W
R152 RMF-AR47KFK-1 SN14K2E47KOF R; FXD Metal FLM 47kfl ±12 1/4W
R153 RVR-BE500—1 X6T500G R: VAR WW 5000
R154 RMF-AR1KFK-1 SN14K2E1KOF R: FXD Metal FLM lkfi ±12 1/4W
R155 RMF-AR120KFK-1 SN14K2E120K0F R: FXD Metal FLM 120k0 ±12 1/4W
R156 RVR-BE20K-1 X6T20KO R: VAR WW 20kfl
R157 HMF-AR18KFK-1 SN14KI Z18KOF R: FXD Metal FLM 18kO ±12 1/4W
R158 RVR-BE 5K-1 X6T5KO R: VAR WW 5k0
R159 Not assigned
R160 RMF-AR500QFK-1 SN14K2E5000F R: FXD Metal FLM 5000 ±12 1/4W
R161
Cbru RMF-AR2R2KFK-1 SN14K2E2.2KOF R: FXD Metal F121 2.2k0 ±12 1/4W
R163
R164 RVR-BE500 X6T5000 R: VAR WW 5000
R165 RMF-AR2KFK-1 SN14K2E2KOF R: FXD Metal FLM 2kO ±12 1/4W
R166 RMF-AR1OKFK-1 SN14K2E10KOF R: FXD Metal FLM lOkO ±12 1/4W
R167 RMF-AR560KFK-1 SN14K2E560KOF R: FXD Mecal FLM 560k0 ±12 1/4W
RI 68 RMF-AR500QFK-1 SN14K2E5000F R: FXD Metal FLM 5000 ±12 1/4W
R169 RAY-AA100K6-1 TMR6-104 R: FXD COM lOOkO
R170 RCS-AH100-1 SD25S1OOOJ R: FXD CAR 1000 ±52 1/4W
R171 RCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2k0 ±52 1/4W
R172 RCB-AH2R2K-1 RD25S2.2XOJ R: FXD CAR 2.2k0 ±52 1/4W
R173 RCB-AHI5K-1 RD25S15K0J R: FXD CAR 15kO ±52 1/4W
R174 RVR-CB1K—I RJ6P1KO R: VAR CERMET IkO
R175 RCB-AH4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kfl ±52 1/4W
RI 76 RCB-AH4R7K-1 SD25S4.7KOJ R: FXD CAR 4.7kO ±52 1/4W
R177 RCB-AH1OK-1 RD25S10KOJ R: FXD CAR lOkO ±52 1/4W
R178 RCB-AH1OK-1 RD25S10KOJ R: FXD CAR lOkfl ±52 1/4W
R179 RCB-AH100—1 RD25S1000J R: FXD CAR 1000 ±52 1/4W
R180 RVR-CD5K-1 RJ6X5KO R: VAR CERMET 5kO
R181 3HF-AR8R2K7K-1 SN14K2E8.2KSF R: FXD Metal FLM 8.2KQ ±12 1/4W
R182 RMF-AR 10KFK-1 SN14K2E1OKOF R: FXD Metal FLM 10KG ±12 1/AW
R183 RVR-CD50G-1 RJ6X5000 R: VAR CERMET 5000
R1S4 Not assigned
R185 RMF-AR1OKFK-1 SN14K2E10K0F R: FXD Metal FLM lOKO ±12 1/4W
R186 RMF-AR1OKFK-1 SN14K2E10KOF R: FXD Metal FLM lOKO ±12 1/4W
R187 RMF-AR8R2KFK-1 SN14K2E8.2KOF R: FXD Mecal FLM 8.2KQ ±12 1/4W
R188 RVR-CD5K-1 RJ6X5KO R: VAR CERMET 5kO
R189 RCB-AH100-1 RD25S1000J R: FXD CAR 1000 ±52 1/4W
R190 RVR-CDIK-1 RJ6X1KO R: VAR CERMET IkO
R191 RMF-AR 12KFK-1 SN14K2E12KOF R: FXD Metal FLM 12KO ±12 1/4W
R192 RMF-AR1OKFK-1 SN14K2E10KQF R: FXD Metal FLM lOKO ±1Z 1/4W
R193 RCB-AHIOK-1 RD25S1QKOJ R: FXD CAR 10k0 ±52 J/4W
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R194 RMF-ARIOKFK-1 SN 14K2E10KiiF R: FXD Metal FLM 10kU ±12 1/4W
R195 RMF-AR5KFK-1 SN14K2E5KfiF R: FXD Metal FLM 5kfi ±12 I/4W
R196 RCB-AH 2R2K-1 RD25S2.2KfiJ R: FXD CAR 2.2kfi ±52 1/4W
1197 RC3-AH4R7K-L RD25S4.7KOJ R: FXD CAR 4.7kfi ±52 1/4W
R198 RCB-AH15K-1 RD25S15KftJ R: FXD CAR ISkM ±52 1/4H
RI 99 RCB-AH2R2K-1 8D25S2R2KfiJ R: FXD CAR 2.2kfi ±51 1/4W
R200 RCB-AH12K-1 RD25S12KfiJ R: FXD CAR 12ku ±51 1/4W
R201 RCB-AH12K-1 RD25S12KfiJ R: FXD CAR 12kii ±5% 1/4W
R202 RCB-AH 2R7K-L RD25S2.7KUJ R: FXD CAR 2.7kfi ±52 1/4W
R203 RAY-AA 10K6-L TMR6-J03 R: FXD COM lOkfi
R204 8MF-AR4R7KPK-1 SN14K2E4.7KftF R: FXD Metal FLM 4.7kii ±12 1/4W
R205 RMF-AR9R31KFK-1 S»14K2Z9.3tKQF R: FXD Mecal FLM 9.31ktf ±12 I/4W
R206 RMF-AR 13R7KFK-1 SNI4K2E18.7KfiF R: FXD Mecal FLM 18.7kU ±12 1/4W ^
R207 RMF-AR4R7XFK-1 SH14K2E4. 7K2F R: FXD Metal FLM 4.7kii ±12 1/4W
R208 RMF-AR9R31 KFK-1 SH14K2E9.31KUF R: FXD Metal FLM 9.31kii ±12 1/4W
R209 RMF-AR18R7KFK-1 SN14K2E18.7K2F R: FXD Metal FLM |8.7kfi ±12 1/4W
R210 RCB-AHIOK-1 RD25S10KUJ R: FXD CAR 10K8 ±52 1/4W
R211 RCB-AH2R7K-I RD25S2.7KQJ R; FXD CAR 2.7kfi ±52 1/4W
R212 RCB-AHIOK-1 RD25SIQK&J R; FXD CAR 10Kfi ±52 1/4W
R2I3 RCB-AH3R3K-I RD25S3.3KOJ R: FXD CAR 3.3kfi ±52 1/4W
R214 RCB-AH220-1 RD25S220UJ R: FXD CAR 220Q ±52 1/4W
R215 8MF-AR6 3QFK- i SN14K2E630F R: FXD Metal FLM 68Q ±12 1/4W
R216 RCB-AH3R3K-1 RD25S3.3KUJ R: FXD CAR 3.3lot ±52 1/4W
R217 RMF-AR68QFK-1 SN14K2E68QF R: FXD Metal FLM 68fi ±12 1/4W
R218 RCB-AH220—1 RD25S220UJ R: FXD CAR 22QU ±5Z I/4W
R219 RCB-AH3R3K-L RD25S3.3K&J R: FXD CAR 3.3kfi ±52 1/4W
R220 RCB-AHIK-1 RD2SS1KOJ R: FXD CAR Iky ±52 1/4W
R221 RCB-AH1K-1 RD25S1KUJ R: FXD CAR lkfi ±52 1/4W
R222 RCB-AH1K-L RD25S1KiiI R: FXD CAR lkii ±52 1/4W
R223 RCB—AH1K-1 RD25S1XCJ R: FXD CAR lkfi ±52 1/4W
R224 RCB-AH15K-I RD25S15KQJ R: FXD CAR 15kii ±52 1/4W
R225 RCB-AHIK-1 RD25S1KOJ R: FXD CAR lkfi ±52 1/4W
R226 RCB-AH15K-1 RD25S15KSJ R: FXD CAR 15kfl ±52 I/4W
R227 RCB-AH2R2K-L RD25S2.2KflJ R: FXD CAR 2.2kfi ±52 I/4W
R228 RCB-AH 2R2K-1 RD25S2.2KS2J R: FXD CAR 2.2kii ±52 1/4W
R229
chru RCB-AHIOK-L RD25S1OKfiJ R: FXD CAR IQkii ±52 I/4W
R231
R232 RCB-AH1OK-1 RD25S10KflJ &: FXD CAR 1OkU ±52 I/4W
R233 RCB-AH10K-1 RD25S1OKfiJ R: FXD CAR tOkfl ±52 1/4W
R234 RCB-AH3R9K-1 RD25S3.9K£J R: FXD CAR 3.9kfi ±52 1/4W
R235 RCB-AH12K-1 RD25S12KOJ R: FXD CAR 12kfi ±52 1/4W
R236 RVR-CB1K-1 RJ6P1KU R: VAR CERMET Lkii
R237 RCB-AH10K-1 RD25S10KQJ R: FXD CAR lOkfi ±52 1/4W
R238 RCB-AH100-L RD25S100fiJ R: FXD CAR 100U ±52'1/4W
R239 RCB-AH8R2K-1 RD25S8.2KQJ R: FXD CAR 8.2kfi ±52 1/4M
R240 RVR-CB5K-L RJ6P5KU R: VAR CERMET 5ku
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R241
Chru RCB-AHIOK-I RD25S10KflJ R: FXD CAR 10kS ±52 1/4W
R243
R244 RCB-AH5R1K-1 RD25S5.1K&J R: FXD CAR 5.1kB ±52 1/4W
R245 RCB-AHIR2K-1 RD25S1.2KOJ R: FXD CAR 1.2kfl ±52 1/4W
R246 RC3-AH1K-1 RD25S1K8J R: FXD CAR Ikfl ±52 1/4W
R247 RCB-AH1K-1 RD25S1KCJ R: FXD CAR Ikfl ±52 1/4W
R248 RCB-AH10K-1 RD25S10KOJ R; FXD CAR 1OkQ ±52 1/4W
R249 RC3-AH6R8K-1 RD25S6.8KSJ R: FXD CAR 6.8WI ±52 1/4W
R250 RCB-AH10K-1 RD25S10KAJ R: FXD CAR lOkfi ±52 1/4W
R251 RCB-AH3R9K-1 RD25S3.9KUJ R: FXD CAR 3.9kQ ±52 1/4W
R252 RCB-AH10K-1 RD25S10KflJ R: FXD CAR lOkfl ±52 1/4W
R253 RCB-AH8R2K-1 RD25S8.2KOJ R: FXD CAR 8.2kft ±52 1/4W
R254 RVR-CB5K-1 &J6P5KA R: FXD CSRMET 5kfl
R255 RCB-AHJ00-1 RD25S1000J R: FXD CAR 100Q ±52 1/4W
R256 RVR-C31K-1 RJ6P1KQ R: VAR CERMET lkfl
R257 RCB-AHI2K-1 RD25S12KOJ R: FXD CAR 12k8 ±52 1/4W
R258 RCB-AH1OK-1 RD25S10KQJ R: FXD CAR 10KQ ±52 1/4W
R259 RMF-AR1OKFK-1 SN14K2E10KflF R: FXD Metal FLM lOkfl ±12 1/4W
R260 RMF-ARJOKFK-1 SN14K2E10KOT R: FXD Metal FLM lOKfl ±12 1/4W
R261 RMF-AR5R1KFK-1 SN14K2E5.IKflF R: FXD Metal FLM 5.1kfl ±12 1/4W
R262 RCB-AH3R3K-L RD25S3.3KSJ R: FXD CAR 3.3kfi ±52 1/4W
R263 RMF-AR 10KFK-1 SN14K2E10KflF R: FXD Metal FLM 10kS ±12 1/4W
R264 RMF-AR12KFK-1 SN14K2E12K2F R: FXD Metal FLM 12K17 ±12 1/4W
R265 RCB-AH100-1 RD25S1000J R: FXD CAR 10GQ ±52 1/4W
R266 RMF-AR1OKFK-1 SN14K2E10KCF R: FXD Metal FLM lOkfl ±12 1/4W
R267 RMF-AR1OKFK-1 SN14K2E10KSF R: FXD Metal FLM lOkfl ±12 1/4W
R268 RCB-AH220-1 RD25S220IJJ R: FXD CAR 220fi ±52 1/4W
R269 RCB-AH10K-1 RD25S10KAJ R: FXD CAR lOkfl ±52 1/4W
R270 RCB-AHIK-1 RD25SIKCJ R: FXD CAR lkfl ±52 1/4W
R271 RCB-AH5R6K-1 RD25S5.6KOJ R: FXD CAR 5.6kfl ±52 1/4W
R272 RCB-AH3R3K-1 RD25S3.3K&J R: FXD CAR 3.3kfl ±52 1/4W
R273 RCB-AH10K-1 RD25S10KCJ R: FXD CAR lOkfl ±52 1/4W
R274 RC3-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kfl ±52 1/4W
R275 RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2kfl ±52 1/4W
R276 RCB-AH12K-1 RD25S12KOJ R: FXD CAR 12kfl ±52 1/4W
R277
thru RMF-AR1OKFK-1 SN14K2E10KflF R: FXD Metal FLM lOkfl ±12 1/4W
R279
R280 RMF-AR5R1KFK-1 SN14K2E5.1KQF R: FXD Metal FLM 5.1kfl ±12 1/4W
R281 RCB-AH3R3K-1 RD25S3.3KCJ R: FXD CAR 3.3kfl ±52 1/4W
R282 RCB-AH3R3K-1 RD25S3.3KOJ R: FXD CAR 3.3kfl ±52 1/4W
R283 RCB-AH10K-1 RD25S10K3J R: FXD CAR lOkfl ±52 1/4W
R284 RCB-AH5R6K-1 RD2SS5.6KOJ R: FXD CAR 5.6kfl ±52 1/4W
R285 RCB-AH100-1 RD25S100GJ R: FXD CAR 100fl ±52 1/4W
R286 RMF-AR1OKFK-1 SN14K2E1OKflF R: FXD Metal FLM 10kfl ±12 1/4W
R287 RMF-AR1OKFK-1 SN14K2E10KI2F R: FXD Metal FLM 10kfl ±12 1/4W
R288 RCB-AH220-1 RD25S2200J R: FXD CAR 220Q ±52 1/4W
R289 RCB-AH10K-1 RD25S1QKOJ R: FXD CAR 10kfl ±52 1/4W
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R290 RCB-AHlK-l RD25S1KUJ R: FXD CAR lkii +52 1/4W
R291 RCB-AH2R2X-1 RD25S2.2KQJ R: FXD CAR 2.2kfi ±5% 1/4W
R292 RC2-AH2R2K-L RD25S2.2KflJ R: FXD CAR 2.2kii ±52 1/4W
R293 RVR-CB5K-1 RJ6P5KC R: VAR CERMET 5kfi
R294 RCB-AH2R2K-1 RD25S2.2KUJ R: FXD CAR 2.2k« ±52 I/4W
R295 RCB-AH10K-1 RD25S1OKfiJ R: FXD CAR lOkfl ±52 1/4W
R296 RCB-AH10K-1 RD25S1OKfiJ R: FXD CAR lOkfi ±52 1/4W
R297 RCB-AHlK-l RD25S1KOJ R: FXD CAR lkfi ±52 1/4W
R298 RCB-AHIOK-I RD25S1OKfiJ R: FXD CAR 10tc« ±52 1/4W
R299 RCB-AH1OK-I RD25S1OKfiJ R: FXD CAR lOkfl ±52 J/4W
R300 RCB-AH560-L RD25S5600J R: FXD CAR 560fi ±52 1/4W
R301 RCB-AH560-1 RD25S560ftJ R: FXD CAR 560Q ±52 1/4W
R302 ' RCB-AHlK-l RD25SlKfiJ R; FXD CAR lku ±52 T/4W
R303 RC3-AH10K-1 RD25S1OKfiJ R: FXD CAR lOkfl ±52 1/4W
R304 RCB-AHIOK-1 RD25S10KQJ R: FXD CAR lOkfi ±52 1/4W
R305 RCB-AH2R2K-1 RD25S2.2KCJ R: FXD CAR 2.2kfi ±52 1/4W
R306 RVR-CB5K-L RJ6P5KO ■ R: VAR CERMET 5kii
R307 RCB-AHIK-I RD25S1K2J R: FXD CAR lkfi ±52 I/4W
R308 RCB-AH100-1 RD25S100UJ R: FXD CAR IOOU ±52 1/4W
R309 RVR-CB1K-1 RJ6P1K0 R: VAR CERMET lkfi
R310 RCB-AH12K-I RD25S12KQJ R: FXD CAR 12kii ±52 1/4W
R311 RVR—CB200K-1 RJ6P200KQ R: VAR CERMET 200ku
R312 3MF-AR2 2 OKFK- 1 SN14K2E220KWF R: FXD Mecal FLM 220ky ±12 I/4W
R313 RVR-BE!OK-1 X6T10Kfi R: VAR WW lOkfi
R314 RMF-AR47 OKFK-1 SN14K2E470KfiF R: FXD Mecal FLM 470ki< ±12 1/4W
R315 RVR-BE10K-1 X6T10KA R: VAR WW lOkfi
R316 RCB-AH470-1 RD25S470GJ R: FXD CAR 470ii ±52 1/4W
R3f7 RC3-AH470—1 RD25S470GJ R: FXD CAR 470fl ±52 1/4W
R318 RMF-AR1R5KFK-1 SN14K2E1.5KUF R: FXD Metal FLM I.Sku ±12 1/4W
R319 RCB-AH100-1 RD25S1OOfiJ R: FXD CAR JOOfi ±52 1/4W

C321 CTA-AC4R7U 25 V-1 242M2502-475M C: FXD ELECT TAHTAL 4.7iiF ±202 25V
C322 CTA-ACAR7U 25 V- L 242M2502-475M C: FXD ELECT TAHTAL 4.7tiF ±202 25V
C323 CFM-AA1OOOPR1K-1 441N1003-102K C: FXD Mylar 1000pF ±102 IkV
C324 CFM-AA3300PR1K-1 441N1003-332K C: FXD Mylar 33GOpF ±102 IkV
C325 CFM-AAR01 UR. IK-1 441N1003-103K C: FXD Mylar O.OIuF +102 IkV
C326 CFM-AARO 3 3 DRIK-1 441N1003—333K C; FXD Mylar Q.033uF +102 IkV
C327 CFM-ACR1UR2K-L 431M2003—104K C: FXD Mylar O.luF ±102 2kV
C328 CFM-ACS.33UR2K-1 43JM2003-334K C: FXD Mylar 0.33uF ±102 2kV
C329
cbru CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C334
C335 CSM-ACRO1050V-! O.OIUF 50WV C: FXD CER O.OIuF +80, -202 5QV
C336 Noc assigned
C337
Cbru CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C339
C340 CFM-AA2200PR1K-1 441N1003-222K C: FXD Mylar 2200pF +102 IkV
C341 CSM-ACRO1U 50 V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C342 CFM-AS3300P50V-1 505N5002-332K C: FXD Mylar FLM 3300pF +102 50V
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C343 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.'luF +80, -202 50V
C344 CSM-ACR1U5OV-1 0.1UF50WV C: FXD CER O.JuF +80, -202 50V
C345 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±202 25V
C346 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7«F ±202 25V
C347 CFM-AA1500PR1K-1 44 IK 1003-152K C: FXD Mylar 1500pF ±102 IkV
C34S CFM-AA1500PR1K-1 441N1003-152K C: FXD Mylar 1500pF ±10% IkV
C349 CSM-ACR1U 5 0V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C350 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C351 CMC-ABI0PR5K-6 DM10C100K5 C: FXD DIPPED MICA lOpF ±10% 500V
C352 CSM-ACR1U50V-1 0. 1UF50WV C: FXD CER O.luF +80, -202 50V
C353 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.lliF +80, -202 50V
C354 CTM-AC50P-1 ECV1ZW50X32 C: VAR CER 50pF
C355 CMC-AJB2 7 0PR3K-4 DM10D271J3 C: FXD DIPPED MICA 270pF ±52 300V
C356 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C357 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C358 CFM-AA22000PR1K-1 441N1003-222K C: FXD Mylar 2200pF ±102 IkV
C359 CMC-AB56PR3K-4 DM10D560J3 C: FXD DIPPED MICA 56pF ±52 300V
C360 CMC-AB33PR5K-4 DM10D330J5 C: FXD DIPPED MICA 33pF ±52 500V
C361 CMC-AB10PR5K-6 DM10C100K5 C: FXD DIPPED MICA 10pF ±102 500V
C362 CMC-AB20PR5K-6 DM10C200K5 C: FXD DIPPED MICA 20pF ±102 500V
C363 CTM-AC20P-1 ECV1ZW20X32 C: VAR CER 20pF
C364 CSM-ACRO1U50V-1 0.01DF50WV C: FXD CER O.OIuF +80, -202 50V
C365 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C366 CTM-AC50P-1 ECV1ZW50X32 C: VAR CER 50pF
C367 CMC-AB 270PR3K-4 DM10D271J3 C: FXD DIPPED MICA 270pF ±52 300V
C368 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C369 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C370 CFM—AA2200PR1K-1 441K1003-222K C: FXD Mylar 2200pF ±102 IkV
C371 CMC-AB56PR3K-4 DM10D560J3 C: FXD DIPPED MICA 56pF ±52 300V
C372 CMC-AB33PR5K-4 DM10D330J5 C: FXD DIPPED MICA 33pF ±52 500V
C373 CMC-AB10PR5K-6 DM10C100K5 C: FXD DIPPED MICA 10pF ±102 500V
C374 CMC-AB 20PR5K-6 DM1OC200K5 C: FXD DIPPED MICA 20pF ±102 500V
C375 CTM-AC20P-1 ECVIZW20X32 C: VAR CER 20pF
C376
thru CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C380
C381 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C382 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C383 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C384 CFM-AA1500PR1K-1 441N1003-152K C: FXD Mylar 1500pF ±102 IkV
C385 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C386 CMC-AB240PR3K-4 DM10D241J3 C: FXD DIPPED MICA 240pF ±52 300V
C387 CFM-AA 1500PR1K-1 441N1003-152K C: FXD Mylar 1500pF +102 IkV
C388 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C389 CFM-AA1000PR1K-1 441N1003-103K C: FXD Mylar lOOOpF ±102 IkV
C390 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C391 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
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C392
thru CTA-AC10U16V-1 242M16O2-106M C: FXD ELECT TANTAL TOuF ±20% 16V
C398
C399
chru CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C403
C404 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7«F ±20% 25V
C405 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25V
C406
thru CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -20% 50V
C434
C435 CTA-AC4R7U25V-1 -242M2502-475M C: FXD ELECT TANTAL 4.7«F ±20% 25V
C436 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7yF ±20% 25V
C437
chru CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -2.0% 50V
C465
C466 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C467 CTA-AC4R7U 25V-l 242M2502-475M C: FXD ELECT TANTAL 4.7UF ±20% 25V
C468 CTA-AC4R 7U 25 V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25V
C469 CSM-AC33P50V-1 33PF50WV C: FXD CER 33pF ±10% 50V
C470 CMC-AB20PR5K-6 DMI0C200K5 C: FXD DIPPED MICA 20pF ±10% 500V
C471 CMC-AB20PR5K-6 DM10C200K5 C: FXD DIPPED MICA 20pF ±10% 500V
C472 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -20% 50V
C473 CSM-ACR1U 5 OV-1 0.1UF50WV C: FXD CER O.luF +80, -20% 50V
C474 CMC-AB20PR5K-6 DM10C200K5 C: FXD DIPPED MICA 20pF ±10% 500V
C475 CMC-AB 2 0PR5K-6 DM10C200K5 C: FXD DIPPED MICA 20pF ±10% 500V
C476 CSM-ACR1U50V-L 0.1UF50WV C: FXD CER O.JuF +80, -20% 50V

L481
thru LCL-C00013-1 CSL0812-181J L: FXD Coil
L4S3
1484 LCL-C00012-1 CSL0609-471K L: FXD Coil
L485 LCL-B00376-1 TPF0410-33 IK L: FXD Co i 1

R494
thru RCB-AHIK-1 RD25S1KQJ R: FXD CAR 1KB ±5% 1/4W
R496
R497 RMF-AR2R7KFK-1 . SW4K2E2.7KSF R: FXD Mecal FLM 2.7KS ±1% 1/4W
R498 RMF-AR2R7KFK-1 SN14K2E2.7KOF R: FXD Metal FLM 2.7K2 ±1% 1/4W
R506 RCB-AH51-1 RD25S518J R: FXD CAR 51Q ±5% 1/4W
R507 RCS-AH51-1 RD25S5IftJ R: FXD CAR 510 ±5% 1/4W
R508 RVR-CB2K-J RJ6P2K2 R: VAR CERMET 2Kfl
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ICl SIT-74LS73 SN74LS73N IC: Dual J-K .Master-Slave Flip Flop Low Power
IC2 SIT-74LS-390 SN74LS390N IC: Dual Decode Counter Low Power
IC3 SIT-74ALS161-1 SN74ALS161N IC: Synchronous 4-bic Counter Low Power
IC4 SMB-74S288-3 MB7051 IC: 256-bit Bipolar ROM
ICS SIT-74LS153 SN74LS153N IC: Dual 4-Line to 1-Line Data Selector/ 

Multiplexer Low Power
IC6 SIT-2504 AM2504PC IC: 12 bit Successive Approximation Register
IC7 SIT-74LS08 SN74LS08N IC: Quadruple 2-Input Positive AND Gate Low 

Power
IC8 SIT-74LS73 SN74LS73N IC: Dual J-K Master-Slave Flip Flop Low Power
IC9 SIT-74LS14 SN74LS14N IC: Hex Schmitt-Trigger Inverter Low Power
IC10 SIT-74LS74 SN74LS74N IC: Dual D-Type Positive-Edge-Triggered Flip 

Flop with Preset AND Clear Low Power
IC11 SIT-74LS374 SN74LS374N IC: Octal D-Type Flip Flop Low Power
ICl 2 SIT-74LS75 SN74LS75N IC: 4-bit Bistable Latch Low Power
IC 13 SIT-74LS73 SN74LS73N IC: Dual J-K Mas ter-Slave Flip Flop Low Power
ICI4 SIT-74LS00 SN74LS00N IC: Quadruple 2-Input Positive NAND Gate Low 

Power
IC15 SIT-74LS132 SN74LS132N IC: Quadruple 2-Input Positive-NAND Schmitt 

Trigger Low Power
ICl 6 SIT-74LS04 SN74LS04N IC: Hex Inverter Low Power
ICl 7 SIT—74LS00 SN74LS00N IC: Quadruple 2-Input Positive NAND Gate Low 

Power
ICl 8 SIT-74LS393 SN74LS393N IC: Dual 4-bit Binary Counter Low Power
IC19 SIT-74LS08 SN74LS08N IC: Quadruple 2-Input Positive AND Gate Low 

Power
IC20 SIT-74LS00 SN74LS00N IC: Quadruple 2-Input Positive NAND Gate Low 

Power
IC21 SIT-74LS244 SN74LS244N IC: Octal Buffer/Line Driver/Line Receiver Low 

Power
IC22 SIT-74LS73 SN74LS73N IC: Dual J-K Mas ter-Slave Flip Flop Low Power
IC23 SIT-74LS04 SN74LS04N IC: Hex Inverter Low Power
IC24 SIT-74LS74 SN74LS74N IC: Dual D-Type Positive-Edge-Triggered Flip 

Flop with Preset AND Clear Low Power
IC25 SIT—74LS04 SN74LS04N IC: Hex Inverter Low Power
IC26 SIT-74LS244 SN74LS244N IC: Octal Buffer/Line Driver/Line Receiver Low 

Power
IC27 SIT-74LS393 SN74LS393N IC: Dual 4-bit Binary Counter Low Power
IC28 SIT-74LS14 SN74LS14N IC: Hex Schmitt-Triggered Inverter Low Power

. IC29 SIT-74LS10 SN74LS10N IC: Triple 3-Input Positive NAND Gate Low Power
IC30 SIT-74LS32 SN74LS32N IC: Quadruple 2-Input Positive OR-Gate Low 

Power
IC31 SIT-74LS02 SN74LS02N IC: Quadruple 2-Input Positive—NOR Gate Low 

Power
IC32 SIT-74LS273 SN74LS273N IC: Octal D-Type Flip Flop Low Power
IC33 SIT-74LS374 SN74LS374N IC: Octal D-Type Flip Flop Low Power
IC34 SIT-74LS244 SN74LS244N IC: Octal Buffer/Line Driver/Line Receiver Low 

Power
IC35 SIA-311-1 LM311H IC: Voltage Comparator
IC36 SIA-561 AD561JD IC: Low Cost 10-bit Monolithic D/A Converter
IC37 SIA-311-1 LM311H IC: Voltage Comparator
IC38 SIA-2525 HA2-2525-5 IC: Operacional Amplifier
IC39 SIA-319-1 LM3J9H IC: High Speed Dual Comparator
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IC40 S1A-GG201-1 DG201SK IC: Quad Monolithic SPST CMOS Analog Switch
IC41 SIA-311-1 LM311H IC: Voltage Regulator
IC42 SIA-561 A0561J0 IC: Low Cost 10-bit Monolithic 0/A Converter
IC43 SIA-356-1 FF356H IC: Junction FET INPUT Type Operational 

Amplifier
IC44 SIA-2525 HA-2525-5 IC: Operational Amplifier
IC45 SIA-2525 HA-2525-5 IC: Operational Amplifier
IC46 SIA-319 LM319H IC: High Speed Dual Comparator
IC47 SIT-74LS08 SN74LS08N IC: Quadruple 2-Input Positive-AND Gate Low 

Power
IC48 SIT-74LS74-9 SN74LS74N IC: Dual D-Type Edge-Triggered Flip Flop Low 

Power

Q51 SFM-IT1750-1 IT1750 FET Junction N-Channel
Q52 STN-2SC639-1 2SC639 Transistor SI NPN
Q53 SFT-A70-1 UPA7QA FET Junction N-Channel
Q54 STN-2SC639-1 2SC639 Transistor SI NPN
Q55 STP-2SA711-1 2SA711 Transiscor SI PNP
Q56 SFM-IT1750-1 IT 1750 FET Junction N-Channel
Q57 STN-2SC639-1 2SC639 Transistor SI NPN
Q58 SFT-A70-1 UPA70A FET Junction N-Channel
Q59 STM 2SC639-1 2SC639 Transistor SI NPN
Q60 STP-2SA711-1 2SA711 Transistor SI PNP
Q61 SFM-IT1750-1 I I I 750 FET Junction N-Channel
Q62 STP-2SA711-1 2SA711 Transistor SI PNP
Q63 SFT-A70-1 UPA7QA FET Junction N-Channel
Q64 STN-2SC639-1 2SC639 Transistor SI NPN
Q65 STP-2SA711-1 2SA711 Transistor SI PNP

D71 SDS—1SS97—1 1SS97 Diode SI
D72 SDS-1SS97-1 1SS97 Diode SI
D73
thru
D76

SDS-1S953 IS 953 Diode SI

D77 SDZ-H2-8 SD-2.4B Zener Oiode
078 SDZ-H2-8 8D-2.4E Zener Diode
D79 SDS-1SS97-1 1SS97 Oiode SI
D80 SDS-1SS97-1 1SS97 Diode SI
081 SDS-1S953-1 IS 953 Diode SI
082 SDS-IS953-1 IS 953 Diode SI
083 SDS—LD1—1 L0-1 Diode SI
084
chru
087

SDS-1S953-1 IS 953 Oiode SI

088 SDS—LD1—1 L0-1 Diode SI
089
Chru
D92

SDS-1S953-1 IS 953 Diode SI

093 SDZ-0043-1 8D-4.3F Zener Diode
D94 SDZ-D043-1 8D-4.3F 2ener Diode
D95 SOS-lSSlOl-1 1SS101 Diode SI
8.101
Chru
&104

RCB-AHlK HD25S1KOJ a: FXD CAR lkfl +51 1/4W
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R105 EMF -AR1MFK-1 SN14K2E1M0F R; FXD Metal FLM.1MR +12 1/4W
ELI 06 RMP-AR4R3KTK-1 SN14R2E4.3KOF R: FXD Metal FLM 4.3kfl +12 1/4W
RIO 7 RCB-AH3R3K-1 RD25S3.3KS2J R: FXD CAR 3,3k3 +52 1/4H
RI 08 RCB-AH3R3K-1 RD2553.3K2J R: FXD CAR 3.3kfl +5Z 1/4M
R109 RC3-AH47K-1 RD25S47KOJ R: FXD CAR 47kfl +52 1/AH
R110 RC8-AH3R3K-1 RD25S3.3KOJ R: FXD CAR 3.3kfl +52 1/4W
Rill RCB-AH3R3K-1 RD25S3.3KUJ R: FXD CAR 3.3kO +52 1/4W
RU2 RC3-AH2 20-1 RD25S220QJ R: FXD CAR 220$! +52 1/4W
R113 RCB-AH6R8K-I RD25S6.3K0J R: FXD CAR 6.8kfl +52 1/4W
R114 RCB-AH33-1 SD25S33QJ R: FXD CAR 33Q +52 1/4W
HI 15 RCB-AH3 3-1 R02SS33QJ R; FXD CAR 333 +52 1/4W
R116 RC3-AH6R8K-1 SD25S6.8K&J R: FXD CAR S.Skfl +5Z 1/4W
R117 RCB-AH220-I RD25S220GJ R: FXD CAR 220Q +52 1/4W
ana RCB-AH3R3K RD25S3.3K2J R: FXD CAR 3.3kfl +5Z 1/4H
RI19 RCB-AHI0 OK-1 RD25S100KHJ R: FXD CAR lOOkfl +5Z 1/4W
R120 RCB-AH220-1 RD25S2200J R: FXD CAR 2208 +51 1/4V
R121 BBA-AH220-1 RD25S220QJ R: FXD CAR 2200 +5Z 1/4W
R122 RC3-AH4R7K-1 SD25S4. 7KQJ R: FXD CAR 4.7kfl +5Z I/4W
RI23 RCB-AHlK-I RD25S1KGJ R: FXD CAR lkii +5Z 1/4W
R124
thru RCB-AH3R3K-1 RD25S3.3KOJ R: FXD CAR 3.3kfl +52 1/4W
R129
R130 RCB—AH-IK—1 8D25S1KQJ R: FXD CAR Ikfl +52 1/4W
R131 RCB-AH3R3K-1 SD25S3.3K2J R: FXD CAR 3.3kfl +52 1/4W
R132 RBA-AH3R3K-1 SD25S3.3KOJ R: FXD CAR 3.3kfl +52 1/4W
R133 RCB-AH47K-1 RD25S47KOJ R: FXD CAR 47kQ +52 1/4W
R134 RCB-AHlK-I RD25S1XOJ R: FXD CAR lkii +52 1/4W
R135 SCS-AH1K—I RD25S1KQJ R: FXD CAR lkfi +52 1/4W
R136 SCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kfl +52 1/4W
&137 SBA-AH2R2K-1 RD25S2.2KQJ R: FXD CAR 2.2kfl +52 1/4H
R138 RBA-AH47K-1 RD25S47KOJ R: FXD CAR 47kfl +52 1/4W
R139 RCB-AH2R2K-1 RD25S2.2KQJ R: mi CAR 2.2kfl +52 1/4W
SI 40 RCB-AH220-1 RD25S2200J R: FXD CAR 220Q +52 1/4W
R141 RCB-AH6R6K-1 RD25S6.SKOJ R: FXD CAR 6.8kfl +52 1/4W
R142 RCB-AH33-1 RD25S330I R: FXD CAR 33Q +52 1/4W
R143 SCB-AH33-1 RD25S33QJ R: FXD CAR 33Q +52 1/4H
SI 44 RCB-AH6R8K-1 RD25S6 .SK&J S: FXD CAR 6.8kfl +52 1/4W
R145 RC3-AH220-L RD25S220QJ R: FXD CAR 220Q +5Z 1/4W
Hi 46 RCB-AH3R3K-L RD25S3. 3CflJ R: FXD CAR 3.3kfl +52 1/4W
R147 RCB-AHI0OK-L RD25S100KaJ R: FXD CAR lOOkfl 5̂2 1/4W
R148
thru SCB-AH220-1 SD25S2200J R: FXD CAR 220Q +52 1/4W
S150
S151 RCB AH6R8K-L RD25S6.8RIU Rs FXD CAR S.Skfl +52 1/4W
R152 SCB—AH33-1 RD25S330J R: FXD CAR 33fl +52 I/4W
R153 RCB—AH33-1 RD25S330I R: FXD CAR 33fl +52 1/4W
R154 RCB-AH6R8K-I SD25S6.8KEJ R: FXD CAR 6.8kfl +52 1/4M
SI 55 SCB-AH220-I RD25S2200J R: FXD CAR 220Q +52 1/4W
S156 RCB-AH3R3K-1 RD25S3.3KOJ R: FXD CAR 3.3kfl +52 1/4W
SI 5 7 SCB-AH1OCK—1 RD25S10CKOJ R: FXD CAR lOOkfl +52 1/4W
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R158 RCB—AH220—1 HD25S2208J R: FXD CAR 2200 +51 1/4W
R159 RCB-AH220-1 RD25S220QJ R; FXD CAR 220ft +51 1/4W
RI 60 RCB-AHIOK-1 RD25S1OKfiJ R: FXD CAR lOkfi +5Z 1/4W
R161 RCB-AHIOK-1 RD25S10KOI Ri FXD CAR lOkfl +51 1/4W
R162 RCB-AH4R7K-1 RD25S4.7KQJ R: FXD CAR 4.7kQ +5Z 1/4W
RI 63 RCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kfi +5Z 1/4W
R164 RCB-AH2R2K-1 RD25S2.2KQJ R: FXD CAR 2.2W2 +5Z 1/4W
R165 RC8-AH4R7K-1 RD25S4.7K0J R: FXD CAR 4.7kfl +5Z 1/4W
RI 66 RCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kfl +5Z 1/4W
R167 RCB-AH2R2K-1 RD25S2.2KJ2J R: FXD CAR 2.2kfl +5Z 1/4W
R168 RCB-AH4R7K-1 RD25S4.7KQJ Ri FXD CAR 4.7W1 +5Z 1/4W

VR175 R7R-CD5K—1 RJ6X5KQ R: VAR CERMET 5kfl
VR176
thru RVR-BD20K-1 X6S20K8 R; VAR WW 20kfl
VR178
VR179 RVR-BE20K-1 X6T20KQ R: VAR WW 20kfi
VR180 RVR-BE2X-1 X6T2KQ R: VAR WW 2kfi
VR181 RVR-SE50-1 X6T50Q R: VAR OT 50Q

C191 CSM-ACR010507-1 0.01UF50W7 C: FXD CER O.OIuF +80, -20Z 50V
Cl 92 CFM-AA2200PR1K-1 441N1003-222K C: FXD Mylar 2200pF +10Z 100V
C193 CSM-AC1000P50V-1 0.0010F50WV C: FXD CER O.OOluF +80, -20Z 50V
C194 CSM-AC1000P50V-1 0.0010F50WV c :  FXD CER O .O O lu F  +80, -20Z 50V
Cl 95 CMC-AB47PR3K-4 DM10D470J3 Ci FXD DIPPED MICA 47pF +5Z 3007
C196 CMC-AB5PR5K-6 DH10C050K5 C: FXD DIPPED MICA 5pF +I0Z 500V
Cl 97
thru CSM-ACRO220507-1 0.022DF50WV Ci FXD CER 0.22»F +80, -20Z 50V
C200
C201 CFM-AA3300PR1X—1 441H1003-332K C: FXD Mylar 3300pF +10Z 100V
C202 CFM-AA330QPR1K-1 441N1003-332K C: FXD Mylar 3300pF +10Z 100V
C203 CMC-A243PR3K-4 DM10D430J3 C: FXD DIPPED MICA 43pF +5Z 300V
C204 CMC-A35PR5K-6 DM10C050K5 C: FXD DIPPED MICA 5pF +10Z 500V
C205 CMC-AB43PR3K-4 DH10D430J3 Cl FXD DIPPED MICA 43pF +5Z 300V
C206 CMC-AB5PR5K-6 DM10C050K5 Ci FXD DIPPED MICA 5pF +10Z 5007
C207 CSM-ACRO2205OV-1 0.022OF50W7 Cl FXD CER 0.022uF +80, -20Z 507
C208 CSM-ACRO22U50V-L 0.022UF50WV Cl FXD CSR 0.022liF +80, -20Z 50V
C209 CTA-AC10016V-1 242H1602-106M C: FXD ELECT TAHTAL lOuF +20Z 16V
C210 CTA-AC10V16V—1 242M1602-106M C: FXD ELECT TAHTAL lOuF +20Z 16V
C211
thru CTA-AC1050V-1 242M5002-105M Ci FXD ELECT TAHTAL IjiF +20Z 50V
C221
C222
Chru CTA-AB10035V-1 221M3502-106M C: FXD ELECT TAHTAL lOuF +20Z 35V
C225
C226
thru CTA-AC1050V-1 242M5002-105M C: FXD ELECT TANTAL luF +20Z 50V
C236
C237
thru CSM-ACRO1050V-1 0.01EJF50WV Ci FXD CER O.OIuF +80, -20Z 50V
C253
C254 CSM-ACRO22U50V-L 0.022UF50WV C: FXD CER 0.022UF +80, -20Z 50V
C255 CSM—ACRO22050V—1 0.0220F50WV C: FCD CSR 0.022BF +80, -20Z 50V
C256 CSM-AC330P50V-1 330PF50WV C: FXD CER 330pF +10Z 50V
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L261
1262
L263

C281
C282
C283

LCL-T00084-1
LCL-B00376-1
LCL-B0037&-1

CSM-AC RQ22U50V-1 
CSM-ACH022U5OV-1 
CSM-AC 3 3 OP 5 OV-1

LT-3
TPF0410-331K 
TPF0410-33IK

0.022UF5CWV
0.022BF50WV
330PF5CWV

L: FXD Coil 
L: FXD Coil 
L: FCD Coil

C: FXD CEE 0.022if +80, -202 50V 
C: FXD CSR 0.022I*1 +80, -202 50V 
C: FXD CER 330pF +102 50V
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ICl
chru
IC4

SUM—2114 UPD2114LC-5 IC: 1KW x 4-bic Static RAH

ICS SIT-7*LSI74 SN74LS174N IC: Hex D-Type Flip Flop Low Power
ICS SIT-74LS174 SN74LS174N IC; Hex D—Type Flip Flop Low Power
IC7 SIT-74LS273 SN74LS273N IC: Octal D-Type Flip Flop Low Power
IC8 SIT-74LS174 SN74LS174N IC: Hex D-Type Flip Flop Low Power
IC9 SIT-74LS00 SN74LS00N IC: Quadruple 2-Input Positive NAND Gate Low 

Power
ICIO 
chru 
I Cl 3

SMM-2I14-5 HM4722114AP-2 IC: IK bit Stacie RAM

ICl 4 SIT-74LS153 SN74LS153N IC: Dual 4-Liae Co 1—Line Data 
Selector/Muleiplexer Low Power

IC15 SIT-74LS153 SH74LS153W IC; Dual 4-Line to 1—Line Data 
Seleecor/Muleip lexer Low Power

IC16 SIT-74LS273 SN74LS273N IC: Octal D-Type Flip Flop Low Power
ICl 7 SIT-74LS174 SN74LS174N IC: Hex D-Type Flip Flop Low Power
IC18 SIT-74LS30 SN74LS30N IC: 3-Input Positive—NAND GaCe Low Power
IC19 SIT-74LS367 SN74LS367N IC: Hex Bus Driver Low Power
IC20
Chru
IC22

SMM-2114-6 HM472114AF-2 IC: IK bit Stacie RAM

IC23 SIT-74LS153 SN74LS153N IC: Dual 4-Liae Co 1-Line Data 
Selector/Multiplexer Low Power

IC24 SIT—74LS153 SN74LS153N IC; Dual 4-Line to 1—Line Data 
Selector/Multiplexer Low Power

IC25 SIT-74LS83 SN74LS83N IC: 4-bit Binary Full Adder wich Fast Carry Low 
Power

IC26 SIT-74LS86 SN74LS86N IC: Quadruple 2—Input Exclusive OR-Gace Low 
Power

IC27 SIT-74LS83 SN74LS83N IC: 4-bit Binary Full Adder wich Fast Carry Low 
Power

IC28 SIT-74LS393 SN74LS393N IC: Dual 4-bit Binary Cotin ter Low Power
IC29 SIT-74LS367 SN74LS367N IC: Hex Bus Low Driver Power
IC30 SMM-2114—6 HH472114AP—2 IC: IK bic Stacic RAM
IC31 SMM-2114-6 HM472114A.P-2 IC: IK bic Static RAM
IC32 SIT-7 4LS153 SN74LS153N IC: Dual 4-Line to 1—Line Data Selector/ 

Multiplexer Low Power
IC33 SIT-74LS273 SN74LS273N IC: Octal D—Type Flip Flop Low Power
IC34 SIA—562-4 HI-562-5 IC: 12-bic High Speed Monolithic DA Converter
IC35 SIA-56 2-4 HI-56 2-5 IC: 12-bit High Speed Monolithic DA Converter
IC36 SIT-74LS73 SN74LS73N IC: Dual J-K Flip Flop with Clear Low power
IC37 SIT-74LS04 SN74LS04N IC: Hex Inverter Low Power
IC38 SIT-74LS245 SN74LS245N IC; Octal Bus Traneeiver Low Power
IC39 SIT-74LS245 SN74LS245N IC: Octal Bus Tranceiver Low Power
IC40 SIT-74LSOO SN74LS00N IC: Quadruple 2—Input Positive NASD Gate 

Low Power
IC41 SIT-74LS393 SN74LS393N IC: Dual 4-bic Binary Councer Low Power
IC42 SMM-2716 MB8516 IC: 16K bic Memory
IC43 SIT-74LS04 SN74LS04N IC; Hex Inverter Low Power
IC44 SIT—74LS14 SN74LS14N IC: Hex Schmitt-Trigger Inverter Low Power
IC45 SIT—74LS14 SN74LS14N IC: Hex Schmitt-Trigger Inverter Low Power
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IC46 SIT-74LS374 SN74LS374N IC Octal D-Type Flip Flop Low Power
IC47 SIT-74LS00 SN74LS00N IC Quadruple 2-Input Positive NAND Gate Low 

Power
IC48 SIT-74LS393 SN74LS393N IC- Dual 4-bic Binary Counter Low Power
IC49 SIT-74LS273 SN74LS273N IC Octal D-Type Flip Flop Low Power
IC50 SIA-2525-3 HA2-2525-5 IC Operational Amplifier
1051 S IA-356 LF356H IC Junction FET INPOT Type Operational 

Amplifier
IC52 SIA-2525-3 HA2-2525-5 IC Operational Amplifier
IC53 SIT-74LS00 SN74LS00N IC. Quadruple 2-Input Positive NAND Gate Low 

Power

Q61 STN-2SC1815-15 2SC1815GR Transiscor SI NPN

065 SDZ-1S2191-2 1S2192 Diode SI

R71
Chru
R76

RCB-AHIX-1 HD25S1XOJ R; FXD CAR lkfi +5Z 1/4W

R77 RMF-AR680QFK-1 SN14K2E680QF R: FXD Metal FLM 6808 +1Z 1/4W
R78 RCB-AHI00-1 RD25S100GJ R: FXD CAR 1002 +51 1/4W
R79 RCB-AH1R2K-I RD25S1.2KOI R: FXD CAR 1.2kfl +5* 1/4W
R80 RMF-AR680QFK-1 SN14X2£680flF R: FXD Metal FLM 6802 +11 1/4W
R81 RMF-AR6R2KFK-1 SMI 4K2S6 ■ 2KQF R: FXD Metal FLM 6.2kfl +1Z 1/4W
R82 RMF-AR1KFK-1 SN14K2E1KOF R: FXD Metal FLM lkfi +1Z 1/4W
R83 RCB-AHI00-1 RD25S1000J R: FXD CAR 100Q +1Z 1/4W
m RMP-AR680QFK-1 SNI4K2E680S2F R: FXD Metal FLM 6801J +1Z 1/4W
R85 RCB-AHI00-1 RS25S100QJ R: FXD CAR lOOfl +5Z 1/4W

VR91 RVR—BEIK-1 X6T1KQ R: VAR WW lkii

C95
Chru
C100

CSM-ACRO1050V-1 0.01OF50WV C: FXD CER O.OIuF +80, -20Z 50V

C101 CSM-AC1000P50V-1 0.0010F50WV C: FXD CER O.OOluF +80, -20Z 50V
C102 CSM-ACRO 105OV-L Q.Q1UF50WV C: FXD CER O.OIuF +80, -20Z 50V
C103 CSM-ACRO 105 OV-1 0.01UF50WV C: FXD CER O.OIuF +80, -20Z 50V
C104 CMC-AB20PR5K-6 DM10C200K5 C; FXD DIPPED MICA 20pF +10Z 500V
C105 CMC-AB20PS5K—6 DM10C200K5 C: PXD DIPPED MICA 20pF +10Z 500V
C106 CCK-AB100C16V—1 16VB100 C: FXD ELECT 100UF 16V
C107
Chru
C112

CXA-AC105 OV—1 242M5002-105M C: FXD ELECT TANTAL luF +20Z 50V

C113 CIA—AC10U16V—1 242M160 2-106M C: FXD ELECT TANTAL lOuF +20Z 16V
C114 CTA-AC10016V-I 242M1602-106M C: FXD ELECT TAHTAt. lOuF +20Z 16V
CI15
Chru
C118

CTA-AB10035V-1 221M3502-106M C: FXD ELECT TANTAL lOuF +20Z 35V

C119
Chru
C134

CTA-AC1D50V-1 242M5002-105M C: FXD ELECT TANTAL luF,+20Z 50V

C135
chru
C155

CSM-ACRO1U50V-1 0.010F50WV C: FXD CER O.OIuF +80, -20Z 50V

LI 61 LCL-T00084-1 * L: FXD Coil
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Parts No.
ADVANTEST

Stock No. M fr S tock No. Description

L162 
LI 63

LCL-B00376-1
LCL-B00376-1

TPF0410-331K 
TPF0410-33IK

L: FXD Coil 
L: FXD Coil

B G P —0 1 0 1 8 8  3 / 3
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Parts No.
ADVANTEST

Stock No. M fr Stock No. Description

ICl SMB-32S100 N82S100F IC: Bipolar Field Programable GaCe Array
IC2 SIT—74LS10-9 SN74LS10N IC: Triple 3-Input Positive-NAND Gate Low Power
IC3 SIT-74LS151 SN74LS151N IC: l-of-8 Data Selector/Multiplexer Low Power
IC4 SIT-74LS138-9 SN74LS138N IC: 3-CO-8 Line Decoder/Multiplexer Low Power
ICS SIT—74LSO4 SN74LS04N IC: Hex Inverter Low Power
IC6 SIT—74LS00 SN74LS00N IC: Quadruple 2—Input Positive NAND Gate Low 

Power
IC7 SIT—74LS04 SN74LS04N IC: Hex Inverter Low Power
ICS SIT-74LS74-9 SN74LS74N IC: Dual D—Type Positive-Edge-Triggered 

Flip Flop with Preset AND Clear
IC9 SIT-74LS73 SN74LS73N IC: Dual J-K flip Flop with Clear Low power
ICIO. SIT-74LS20-9 SN74LS20N IC: Dual 4-Input Positive—NAND GaCe Low Power
ICU SIT-74LS00 SN74LS00N IC: Quadruple 2-Input Posicive NAND Gate Low 

Power
IC12 SIT-74LS139-9 SN74LSI39N IC: Dual 2-C0-4 Line Decoder/Multiplexer 

Low Power
IC13 SIT-74LS08-9 SN74LS08N IC; Quadruple 2-Input Positive AND Gate Low 

Power
IC14 SIT-74LS273 SN74LS273N IC: Octal D—Type Flip Flop Low Power
IC15 SIT-74LS04 SN74LS04N IC; Hex Inverter Low Power
ICl 6 SIT—74LS00 SN74LSOON IC: Quadruple 2-Input Positive NAND 

Gate Low Power
ICl 7 SIT-74LS00 SN74LS00N IC: Quadruple 2-Input Positive NAND Gate 

Low Power
IC18 SIT—74LS14 SN74LS14N IC: Hex Schmitt-Trigger Inverter Low Power
ICl 9 SIT-74390-9 SN74LS390N IC: Dual Decade Counter Low Power
IC20 SIT-74LS73 SN74LS73S IC: Dual J-K Flip Flop with Clear Low Power
IC21 SIT-74LS10-9 SN74LS10N IC: Triple 3—Input Poaitive-NAND Gate Low 

Power
IC22 SIT-74LS125 SN74LS125N IC: Quadruple Bus Suffer Gate with three state 

Output Low Power
IC23 SIT-74LS08-9 SN74LS08N IC: Quadruple 2-Input Positive AND Gate Low 

Power
I.C24 SIT—7 4LS240 SN74LS240N IC: IC: OctaL Buffer/Line Driver/Line 

Receiver Low Power
IC25 SIT-74LS32-9 SN74LS32N IC; Quadruple 2—Input Poaieive—OR Gate Low 

Power
IC26 SIT-74LS02-9 SN74LS02N IC: Quadruple 2-Input Positive-NOR Gate Low 

Power
IC27 SIT-74LS197-9 SN74LS197N IC: Presetable Counter/Latch Low Power
IC28 SIT-74LS08—9 SN74LS08N IC: Quadruple 2-Input Positive AND Gate Low 

Power
IC29 SIT-747 3-9 SN7473N IC: Dual J—K Flip Flop with Clear
IC30 SIT—7 4LS73 SN74LS73N IC: Dual J-K Flip Flop with Clear Low Power
IC31 SIT-74LS73 SN74LS73N IC: Dual J-K Flip Flop with Clear Low Power
IC32 SIT—74LS04 SN74LS04N IC: Dual J-K Flip Flop with Clear Low Power
IC33 S T-74LS02—9 SN74LS02N IC: Quadruple 2-Input Positive-NOR Gate Low 

Power
IC34 SIT—74S189 SN74S139 IC: 64-bit Random Access Memory Low Power
IC35 SIT-74LS393-9 SN74LS393N IC; Dual 4-bit Binary Counter Low Power
IC36 SIT-74LS39 3-9 SN74LS393N IC: Dual 4-bit Binary Counter Low Power
IC37 SIT-74LS197—9 SN74LS197N IC: Presetable Counter/Latch Low Power
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Parts No.
ADVANTEST

Stock No. M fr S tock No. Description

IC38 SIT-74LS74-9 SN74LS74N IC: Dual D-Type Positive-Edge-Triggered Flip 
Plop with Preset AMD Clear Low Power

IC39 SIT-74LS138-9 SN74LS138N IC: 3-to-S Line Decoder/Multiplexer Low Power
IC40 SIT-74LS73 5N74L573N IC: Dual J-K Flip Flop with Clear Low Power
IC41 SIT-74LS73 SN74LS73N IC: Dual J-K Flip Flop with Clear Low Power
IC42 SIT-74LS00 SN74LS00N IC: Quadruple 2-Input Positive NAND Gate Low 

Power
IC43 SIT-74LS04 SN74LS04M IC: Hex Inverter Low Power
IC44 SMB-74S189EX-1 SH74S189N(EX) IC: 64-bit Random Access Memory
1C45 SIT-74LS157-9 SN74LS157N IC: Quad 2- to 1-Line Data Selector/Multiplexer 

Low Power
IC46 SIT-74LS244 SN74LS244H IC; Octal Buffer/Line Driver/Line Receiver Low 

Power
IC47 SIT-74LS244 SN74LS244H IC; Octal Buffer/Line Driver/Line Receiver Low 

Power
IC43 SIT-74LS00 SN74LS00H IC: Quadruple 2-Input Positive HAND Gate Low 

Power
IC49 SIT-74LS00 SN74LS00N IC: Quadruple 2-Input Positive NAND Gate Low 

Power
IC50 SIT-7 4LS04-9 SN74LS04H IC: Hex Inverter Low Power

C51 CTA-AC10U16V-1 242M1602-106M C: FXD ELECT TAHTAL 10 ff +202 16V
C52 CTA-AC 10U16V-1 242M1602-106M C: FXD ELECT TANTAL 10 ff 2̂02 16V
C53
Chru
C69

CTA-AC 1U50V-1 242M5002-10SM C: FXD ELECT TANTAL 1 ff +202 50V

C70
thru
C87

CSM-ACSO1U5OV-1 0.01TJF50WV C: FXD CER 0,01 ff +80, -202 50V

C88 CTA-AC1V5OV-1 242M5002-105M C: FXD ELECT TANTAL Iff  +202 50V

L91 LCL-T00084-1 LT-3 L: FXD Coil
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TR4172 
I/O & GPIB 
BGP—010190

Parts No.
ADVANTEST

Stock No. M fr Stock No, Description

ICl SIT-74LS32 SN74LS32N IC: Quadruple -2-Input Positive-OR Gate Low 
Power

IC2 SIT-74LS04 SN74LLS04N IC: Hex Invercer Low Power
IC3 SIT-74LS32 SN74LS32N IC: Quadruple 2-Input Positive-OR Gate Low 

Power
IC4 SIT-74LS390 SN74LS390N IC: Dual Decade Counter Low Power
IC5 SIT-74LS32 SN74LS3ZN IC: Quadruple 2—Input Posicive-OR Gate Low 

Power
IC6 SIT74LS00 SN74LS00K IC: Quadruple 2-Input Positive NAND Gate Low 

Power
XC7 SIT-74LS08 SN74LS08N IC: Quadruple 2-Inpuc Posicive AMD Gate Low 

Power ^
XC8 SIT-74LS139 SN74LS139N IC: Dual 2-to—4 Line Decoder/Multiplexer Low 

Power
IC9 SIT-74LS32 SN74LS32H IC; Quadruple 2-Input Posicive-OR Gate Low 

Power
ICIO SIT-74LS390 SN74LS390N IC: Dual Decade Counter Low Power
IC11 SIT-741. SO 4 SN74LS04N IC: Hex Inverter Low Power
IC12 SIT-75160-1 SN75160N IC: Octal General-Purpose Interface Bus 

Transceiver
IC13 SIT-75161-1 SN7516IN IC: Octal General-Purpose Interface Bus 

Transceiver
IC14 SIT-74LS244 SN74LS244N IC: Octal Buffer/Line Driver/Line Receiver Low 

Power
XC15 SIT-74LS02 SN74LS02N IC: Quadruple 2—Input Posicive—NOR Gace Low 

Power
IC16 SIT-74LS08 SN74LS08N IC: Quadruple 2-Input Posicive AND Gate Low 

Power
ICX7 SXT-74LS02 SN74LS02N IC: Quadruple 2-Input Posicive-NOR Gace Low 

Power
IC18 SIT-74LS367 SN74LS367H IC: Hex Bus Driver Low Power
ICl 9 SIM-8253-2 CJPD8253C-5 IC: Programable Interval Timer
IC20 SIT-74LS157 SN74LS157 IC: Quad 2-to 1-Line Data 

Selector/Multiplexer Low Power
IC21 SIM-9914-2 TMS9914ANL IC: General-Purpose Interface Bus Adapcer
XC22 5IT-74LS14 SN74LS14N IC: Hex Schmitt-Trigger Inverter Low Power
IC23 SIT-74LS02 SN74LS02N IC: Quadruple 2-Input Positive-NOR Gace Low 

Power
IC24 SIT-74LS08 SN74LS08N IC; Quadruple 2-Input Positive—AND GaCe Low 

Power
IC25 SIT-74LS00 SN74LS00N IC: Quadruple 2—Input Posicive NAND Gate Low 

Power
IC26 SIT-74LS245 SN74LS245N IC: Octal Bus Tranceiver Low Power
IC27 SIT-74LS157 SN74LS157N IC: Quad 2-to 1-Line Data 

Selector/Multiplexer Low Power
IC28 SIT-74LS244 SN74LS244N IC: Octal Buffer/Line Driver/Line Receiver 

Low Power
IC29 SIT-74LS367 SN74LS367N IC: Hex Bus Driver Low Power
IC30 SIT—74LS08 SN74LS08N IC; Quadruple 2-Inpuc Positive—AND Gate 

Low Power
IC31 SIT-74LS08 SN74LS08N IC: Quadruple 2—Input Posicive-AND Gate Low 

Power
IC32 SIT-74LS04 SN74LS04N IC: Hex Inverter Low Power
IC33 SIT-74LS32 SN74LS32N IC: Quadruple 2—Input Posicive-OR GaCe Low 

Power

B G P - 0 1 0 1 9 0  1 / 2



Parts No.
ADVANTEST

Stock No. M fr Stock No. Description

IC34 SIT-74LS245 SN74LS245N IC Octal Bus Tranceiver Low Power
IC35 Not assigned
IC36 SIT-74LS157 SN74LS157N IC Quad 2-to 1-Line DaCa 

Selector/Multiplexer Low Power
IC37 SIT-74LS138 SN74LS138N IC 3-to-8 Line Decoder/Multiplexer Low Power
IC38 SIT-74LS148 SN74LS148N IC. 8-Line-Co-3-Line Octal Priority Encoder Low 

Power
IC39 SIT-74LS148 SN74LS148N IC 8-Line-co-3-Line Octal Priority Encoder Low 

Power
ICAO SIT-74LS244 SH74LS244N IC Octal Buffer/Line Driver/Line Receiver Low 

Power
IC41 SIT-74LS138 SN74LS138N IC. 3-CO-8 Line Decoder/Multiplexer Low Power
IC42 SIT-74LS32 SN74LS32S IC Quadruple 2-Input Positive-OR Gate Low Power
IC43
Cbru
IC46

SIT-74LS244 SH74LS244N IC Octal Buffer/Line Driver/Line Receiver Low 
Power

IC47 SIT-74LS138 SH74LS138N IC. 3-to-8 Line Decoder/Multiplexer Low Power

asi.
Chru
R56

RAY-AA4R7K4-I TMR4-472 S.: FXD COM 4.7ku

C61 CTA-AC10U16V-1 24211160 2-* 106M C: FXD ELECT TANTAL 10uF ±202 16V
C62 CTA-AC10U16 V-1 242M1602-106M C: FXD ELECT TAHTAL 10uF ±202 16V
C63
chru
C79

CTA-AClU50V-2 244M5002-105M C: FXD ELECT TANTAL !uF ±202 50V

C80 
thru 
Cl 02

CSM-ACRO1U50V-1 0.01UF50WV C: FXD CE2 O.OIuF +80, -202 50V

Llll LCL-T00084-1 * L: FXD Coil

SI 15 KSA-000273-l 7-171474-8 Switch
S116 KSA-000273-1 7-171474-8 Switch

J121 JCR-AF040PX02-1 HIF3F-40P—2.54DS Connee tor
J122 JCP-AA003PX05-1 A—1103 ConneeCor
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TR4172 
GPXB SWITCH 
BL3-010206

Parts No.
ADVANTEST 

Stock No. M fr Stock No. Description

SWl

CBL5

KSA-000691—1 

DCB-RS0920X01A-l

7-171474-7
*

Switch

Cable

3LS-010206



TR4172 
CPU 

BGP-010191

Parts No.
ADVANTEST

S tock No. M fr S tock No. Description

ICl SIM-280A-1 UPD780C/D-1 IC: 8 bit uCPU
IC2 SIT-74LS75-9 . SN74LS75N IC: 4-bit Bistable Latch Low Power
IC3 SIT-74LS75-9 SN74LS75N IC: 4-bit Bistable Latch Low Power
IC4 SIT-74LS244-9 SN74LS244N IC: Octal Buffer/Line Driver/Line Receiver
ICS SMM-2764-5 MBM2764-25Z IC: 64K. UV Erasable PROM
ICS SIT-74LS157-9 SN74LS157N IC: Quad 2-to-1 Line Data 

Selector/Multiplexer Low Power
IC7 SIT-74LS157-9 SN74LS157N 1C: Quad 2-to-1 Line Data 

Selector/Multiplexer Low Power
IC8 SIT-74LS04-9 SN74LS04N IC: Hex Inverter Low Power
IC9 SIT-74LS244-9 SN74LS244N IC: Octal Buffer/Line Driver/Line Receiver 

Low Power
ICIO SIT-74LS08-9 SN74LS08N IC: Quadruple 2-Input Positive-AND Gate Low 

Power
IC11 SIT-74LS138-9 SN74LS138N IC: 3-to-8 Line Decoder/Multiplexer Low Power
ICl 2 SIT-74LS139-9 SN74LS139N IC: Dual 2-to-4 Line Decoder/Multiplexer Low 

Power
ICl 3 SIT-74LS170-1 SM74LS170N IC: 4-By—4 Register File Low Power
IC14 SMM-2764-5 MBM2764-252 IC: 64K UV Erasable PROM
ICl 5 SMM-4164B-3 MB8264-15P IC: 64K bit Dynamic RAM
ICl 6 SMM-4164B-3 MB8264-15P IC: 64K bit Dynamic RAM
ICl 7 SIT-74LS02-9 SN74LS02N IC: Quadruple 2-Input Positive-NOR Gate Low 

Power
ICl 8 SIT-74LS74-9 SN74LS74N IC: Dual D-Type Positive-Edge-Triggered Flip 

Flop with Preset AND Clear Low Power
ICl 9 SIT-74LS32-9 SN74LS32N IC: Quadruple 2-Input Positive-OR Gate Low 

Power
IC20 SIT-74LS32-9 SN74LS32N IC: Quadruple 2-Input Positive-OR Gate Low 

Power
IC21 SMM-2764-5 MBM2764-25Z IC: 64K. UV Erasable PROM
IC22 SMM-4164B-3 MB8264-15P IC: 64K bit Dynamic RAM
IC23 SMM-4164B-3 MB8264-I5P IC: 64K bit Dynamic RAM
IC24 SIT-74LS14-9 SN74LS14N IC: Hex Schmitt-Trigger Inverter Low Power
IC25 SIT-74LS00-9 SN74LS00N IC: Quadruple 2-Input Positive NAND Gate 

Low Power
IC26 SIT-74LS74-9 SN74LS74N IC: Dual D-Type Positive-Edge-Triggered Flip 

Flop with Preset AND Clear Low Power
IC27 SIT-74LS08-9 SN74LS08N IC: Quadruple 2-Input Positive AND Gate Low 

Power
IC28 SIT-74LSQ4-9 SN74LS04N IC: Hex Inverter Low Power
IC29 SMM-4164B-3 MB8264-15P IC: 64K bit Dynamic RAM
IC30 SMM-4164B-3 MB8264-15P IC: 64K bit Dynamic RAM
IC31 SIT-74LS393-9 SN74LS393N IC: Dual 4-bit Binary Counter Low Power
IC32 SIT-74LS32-9 SN74LS32N IC: Quadruple 2-Input Positive AND Gate Low 

Power
IC33 SIT-74LS157-9 SN74LS157N IC: Quad 2-to-1 Line Data 

Selector/Multiplexer Low Power
IC34 SIT-74LS244—9 SN74LS244N IC: Octal Buffer/Line Driver/Line Receiver 

Low Power
IC35 SIT-74LS10-9 SN74LS10N IC: Triple 3-Input Positive-NAND Gate 

Low Power
IC36 SMM-4164B-3 MB8264—15P IC: 64K bit Dynamic RAM
IC37 SMM-4164B-3 MB8264-15P IC: 64K bit Dynamic RAM
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Parts No.
ADVANTEST

Stock No. M fr S tock No. Description

IC38 SIT-74LS14-9 SN74LS14N IC Hex Schmitt-Trigger Inverter Low Power
IC39 SIT-74LS14-9 SN74LS14N IC Hex Scbmitt-Trigger Inverter Low Power
IC40 SIX-74LSD08-9 SN74LS08N IC Quadruple 2-Input Positive AND Gate Low 

Power
IC41 SIT-74LS244-9 SN74LS244N IC Octal Buffer/Line Driver/Line Receiver 

Low Power
IC42
thru
IC44

SIT-74LS245-9 SN74LS245N IC Octal Bus Tranceiver Low Power

IC45 SIT-74LS 157-9 SN74LS157N IC Quadruple 2-Line-to-1 Data Selector 
Multiplexer Low Power

XC46 SIT-74LS00-9 SN74LS00N IC Quadruple 2-Input Positive-NAND Gate 
Low Power

IC47 SIT-74LS244-9 SN74LS244N IC Octal Buffer/Line Driver/Line Receiver 
Low Power

JCI-AK040JXO1-1 DILBQ40P-101 IC Socket

Q51 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q52
thru
Q54

STP-2SA1015-1 2SA1015 Transiscor SI PNP

Q55
cbru
Q57

STN-2SC1815-15 2SC1815GR Transiscor SI NPN

D61 SDS-1S953-1 1S953 Diode SI
062
cbru
066

Noc assigned

D67
thru
072

NLD-000016-1 SLP-114B Light Emitting Diode

R81 RCB-AH220-1 RD25S220uJ R: FXD CAR 220U ±52 1/4W
R82 RCB-AH3R3K-1 RD25S3.3K2J R: FXD CAR 3.3k2 ±52 1/4W
R83 RCB-AH10K-1 RD25S10KiiJ R: FXD CAR 10k« ±52 1/4W
R84 RCB-AH3R3K-1 RD25S3.3K*J R: FXD CAR 3.3ku ±52 1/4W
R85 RCB-AH100K-1 RD25S100KuJ R: FXD CAR lOOku ±52 1/4W
R86 RCB-AH4R7K-1 RD25S4.7KaJ R: FXD CAR 4.7k2 ±52 1/4W
R87 RCB-AH12K-1 RD25S12K2J R: FXD CAR 12k2 ±52 1/4W
R88 RCB-AH 10K.-1 RD25S10K2J R: FXD CAR lOkfl ±52 1/4W
R89 RCB-AH3R9K-1 RD25S3.9KuJ R: FXD CAR 3.9k2 ±52 1/4W
R90 RCB—AH820-1 RD25S8202J R: FXD CAR 8202 ±52 1/4W
R91 RCB-AH1R2K-1 RD25S1.2KUJ R: FXD CAR 1.2ku ±52 1/4W
R92 RCB-AH220—1 RD25S2202J R: FXD CAR 2202 ±52 1/4W
R93 RCB-AH22-1 RD25S222J R: FXD CAR 222 ±52 1/4W
R94 RCB-AH560-1 RD25S5602J R: FXD CAR 5602 ±52 1/4W
R95 RCB-AH2R2K-1 RD25S2.2K2J R: FXD CAR 2.2k2 ±52 1/4W
R96 RCB-AH470—1 RD25S4702J R: FXD CAR 4702 ±52 1/4W
R97 RCB-AHIOK-1 R025S10KUJ R: FXD CAR 10k2 ±52 1/4W
R98 RCB-AH4R7K-1 RC25S4. 7XuJ R: FXD CAR 4.7k2 ±52 J/4W
R99 RCB-AH3R3K-1 RD25S3. 3KazJ R: FXD CAR 3.3k2 ±52 1/4W
R100 RCB-AH5R6K-1 RD25S5.6KUJ R: FXD CAR 5-6k2 ±52 1/4W
R101 RCB-AH5R6K-1 RD25S5.6K2J R: FXD CAR 5.6kii ±52 I/4W
R102 RCB-AH2R2K-1 RD25S2.2K2J R: FXD CAR 2.2k2 ±52 1/4W
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RI 03 RAY-AA4R7K6-1 TMR6-472 R: FXD COM 4.7k«
R104 RCB-AH4R7K-1 RD25S4.7KiiJ R: FXD CAR 4.7kii ±52 1/4W
RI 05 H.CB-AH4R7K-1 RD25S4.7KUJ R: FXD CAR 4.7kW ±5% 1/4W
RI06 RCB-AH220-1 RD25S220WJ R: FXD CAR 220« ±5% 1/4W
R107 RCB-AHIOK-I RD25S10KitJ R: FXD CAR 10kii ±52 1/4W
R108 MoC assigned
R109 BAY-AA630Q6-1 TMR6-681 R: FXD COM 680U
R110
Chru RAY-AA4R 7K4-1 TMR4-472 R: FXD COM 4.7kli
R112
R113 RCB-AH33Q RD25S330WJ R: FXD CAR 330« ±52 1/4W
R114 RCB-AH680 RD25S680«J R: FXD CAR 680ii ±5% 1/4W
R115
Chru RAY-AA4R 7K4-1 TMR4-472 R; FXD COM 4.7ktf
R117

Cl 21 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
Cl 22 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
Cl 23 CSM-ACRO22U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
Cl 24 CSM-AC22P5OV-1 22PF50WV C: FXD CER 22pF ±102 50V

. C125 CSM-ACR022U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
Cl 26 CSM-ACR022U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -202 50V
C127 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -20% 50V
C128 CSM-ACR1U50V-1 0.1EJF50WV C: FXD CER O.luF +80, -202 50V
C129
Cbru Hoc assigned
C131
C132 CCK-AB47U10V-1 10VB47 C: FXD ELECT 47yF 10V
Cl 33 CCK-AB10U16V-1 16VB10 C: FXD ELECT lOuF 16V
C134 CCK-AB1U50V-1 50VB1 C: FXD ELECT luF 50V
C135 CCK-AB22U16V-1 16VB22 C: FXD ELECT 22yF I6V
Cl 36 CCK-AB22U16V-1 16VB22 C: FXD ELECT 22uF 16V
C137 CCK-AB10U16V-1 16VB10 C: FXD ELECT IGuF 16V
Cl 38
thru Hoc assigned
C141
Cl 42 CCK-AB 10U25V-1 25VB10 C: FXD ELECT 10uF 25V
Cl 43 CCK-AB10U25V-1 25VB10 C: FXD ELECT lOuF 25V
C144
thru Noc assigned
C150
Cl 51
Chru CCK-ANR33U16V-1 CA92E-1C-R3300-R54C C: FXD ELECT 0.33yF 16V
C169
Cl 70
Chru CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C193
Cl 94 CCK-AB22U1OV-1 10VB22 C: FXD ELECT 22yF 10V

L201 LCL-T00084-1 * L: FXD Coil
L202 LCL-TOO084-1 * L: FXD Coil
L203 Noc assigned

X21 1 DXC-000109 CX0-024-02 Cryscal
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

S215
FL221
DL223
J225
C230thruC236

KSE-000453-1 
DNF-000199-2 
DDL-AC10-1

CCX-ANR33U16V-1

KHC15901 
SFE10.0MA-M 
DC-10”20

CA92E-IC-R3300-R54C

Switch 
Filter 
Delay Line 
Not ass’.gnM
C; FXD ELECT 0.33uF ±0.25% 16V

B G P - 0 1 0 1 9 1  4 / 4



TR4172 MEMORY BGP—010192

Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

IClcbruIC3 SMM-2764-5 - MBM2764-25Z IC: 64K UV Erasable PROM
IC4 SIT-74LS244 SN74LS244N IC:Octal Buffer/Line Driver/Line Receiver Low Power
ICS SIT-74LS390 SN74LS390N IC:DUAL Decade Counter Low Power
IC6 SIA-393-1 LM393 .. IC:Low Power Low Drift
IC7CbruIC9 SMM-2764-5 MBM2764-25Z IC:64K UV Erasable PROM
ICIO SIT-74LS157 SN74LSI57N IC:Quad 2-to-1-Line Data Selector/Multiplexer Low Power
IC11 SIT-74LS74-9 SN74LS74N IC:Dual D-type Positive-Edge-Triggered Flip Flop with Preset AND Clear Low Power
ICl 2 SIT-74LS04 SN74LS04N IC:Hex Inverter Low Power
IC13 SIM-8279-5 UPD8279C-5 IC:Programable Key Boad/Display Controller
ICl 4 SIT-74LS08-9 SN74LS08N IC:Quadruple 2-Input Positive-AND Gate Low Power
ICl 5 SIX-74LS12-9 SN74LS12N IC:Triple 3-Input Positive-NAND Gate with Open-Collector Output Low Power
ICl 6 SIT-74LS08-9 SN74LS08N IC:Quadruple 2-Input Positive-AND Gate Low Power
ICl 7 SIT-74LS32-9 SN74LS32N IC:Quadruple 2-InpuC Positive-OR Gate Low Power
ICl 8 SMM-2764-5 MBM2764-252 IC: 64K UV Erasable PROM
IC 19 SMM-2764-5 MBM2764-25Z IC: 64K UV Erasable PROM
IC20 SIT-74LS04 SN74LS04N IC:Hex Inverter
IC21 SIT-74LS32-9 SN74LS32N IC:Quadruple 2-lnput Positive-OR Gate Low Power
IC22 SIX-74LS123-9 SN74LS123N IC:Retriggerable Monostable Multivibrator with Clear Low Power
IC23 SIT-74LSOO SN74LS00N IC:Quadruple 2-Input Positive-NAND Gate Low Power
IC24 SIT-74LS138-9 SN74LS138N IC: 3-to-S Line Decoder/Multiplexer Low Power
IC25 SIT-74LS32-9 SN74LS32N IC:Quadruple 2-Input Positive-OR Gate Low Power
IC26 SMM-4164B-5 HM6264LP-15 IC: 64K bit High Speed Static CMOS RAM
IC27 NoCassigned
IC28 SIT-74LSI0 SN74LS10N IC:Triple 3-Input Positive—NAND Gate Low Power
IC29 SIT-74LS170 SN74LS170N IC:4—By—4 Register File Low Power
IC30 SIX-74LS123-9 SN74LS123N IC:Retriggerable Monostable Multivibrator with Clear Low Power
IC31 SIX-74LS00 SN74LS00N IC:Quadruple 2-Input Posicive NAND Gate Low Power
IC32 SII-74LS244 SN74LS244N IC:Octal Buffer/Line Driver/Line Receiver Low Power
IC33 SIX-74LS04 SN74LS04N IC:Hex Inverter Low Power
IC34 SIT-A57-L UPA57C IC:Darington Transis ter Array
IC35 SIT-74LS138-9 SN74LS138N IC: 3-to-8 Line Decoder/Multiplexer Low Power
IC36 SIX-74LS75 SN74LS75N IC:4-bic Bistable Latch Low Power
IC37 SIT-74LS12 SN74LS12N IC:Triple 3-Input Positive—MAND Gate with Open-Collector Output Low Power
IC38 SIT-74LS245-9 SN74LS245N IC:Octal 3us Tranceiver Low Power
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

IC39 SIT-74LS244 SN74LS244N IC Octal Buffer/Line Driver/Line Receiver Low Power
IC40 SIT-74LS244 SN74LS244N IC Octal Bus Tranceiver Low Power
IC41 SIT—74LS14—9 SN74LS14N IC Hex Scbmitt-Trigger Inverter Low Power
IC42 SIT-74LS04 SN74LS04N XC Hex Inverter Low Power
IC43 SIT-A57-1 UPA57C IC Darington Tansister Array
IC44 SIT-74LS3Q SN74LS30N IC 8-Input NAND Gate Low Power
IC45 SXT-74LS244 SN74LS244N IC Octal Bus Tranceiver Low Power
IC46 SIT-74LS00 SN74LS00N XC Quadruple 2—Input NAND Gate Low Power
XC47 SIT-74LS08 SN74LS08N IC Quadruple 2—Input AND Gate Low Power

JCI-AD024JX01-2 DL2-24A ICSocket
Q51CbruQ58 STP-2SA642-3 2SA952 Transiscor SI PNP
Q59 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q60 STN-2SC1815-15 2SC1S15GR Transiscor SI NPN
Q6t STP-2SA1015-1 2SA1015 Trans is tro SI PNP
Q62 STP-2SA1015-1 2SA1015 Transiscor SI PNP
D65 SDS-1S953 1S953 Diode SI
D66 Not assigned
D67 NoC assigned
R71 RCB-AH10K-1 RD25S10&&J R:PXDCAR TOkii ±52 1/4W
R72 RCB-AH10K-1 RD25S1OKiJJ R:FXDCAR lOkU ±52 1/4W
R73 RCB-AH22K-1 RD25S22KUJ R:FXDCAR 22kfi ±52 1/4W
R74 RCB-AH2R2K-1 R£25S2.2KUJ R:FXDCAR 2.2ka ±52 1/4W
R75 RCB-AH470—1 SS25S470UJ R:FXDCAR 470U ±52 1/4W
R76 RCB-AH470-X RD25S470SU R:FXDCAR 470W ±52 1/4W
R77 RCB-AH2R2K-1 RD25S2.2KUJ R:FXDCAR 2.2kii ±52 1/4W
R78 RCB-AH10R-1 RD25S10KUJ R:FXDCAR lOkfi ±52 1/4W
R79 RCB-AH10K-1 RD25S10KUJ R:FXDCAR lOkii ±52 1/4W
R80 RCB-AH4R7K-1 SD25S4.7KflJ R:FXDCAR 4.7kU ±52 1/4W
8.81 RCB-AH8R2K SD25S8.2KUJ R:FXDCAR 8.2ka ±52 1/4W
R82 RCB-AH5R6K-1 RD25S5.6&JJ R:FXDCAR 5.6ku ±52 1/4W
R83 RCB-AH33K-1 RD25S33KUJ R:FXDCAR 33kii ±52 1/4W
R84 RCB-AH8R2K RL25S8.2XkJ R:FXDCAR 8*2kU ±52 1/4W
R85 RCB-AH5R6K RD25S5.6KuJ R:FXDCAR 5.6k U ±52 1/4W
R86 RCB-AH27K-1 RD25S27KUJ R:FXDCAR 27kU ±52 1/4W
R87 RCB-AH5R6K-1 RD25S5R6KUJ R:FXDCAR 5.6Ku ±52 1/4W
R88CbruR90 RCB-AHIOK-L RD25S1OKiiJ R:FXDCAR lOkli ±52 1/4W
R91 RCB-AH4R7K-1 RD25S4.7KuM R:FXDCAR 4.7ktt ±52 1/4W
R92CbruR99 RCB—AH47-1 RD25S470J R:FXDCAR 47u ±52 1/4W
R100cbruR107 RCB-AH2R2K-1 KD25S2.2KUJ R;FXDCAR 2.2k U ±52 1/4W
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Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

RI 08 RCB-AH4R7K-1 RD25S4.7KuJ R:FXDCAR 4.7kU ±52 1/4W
R109 RCB-AH4R7K-1 RD25S4.7KUJ R:FXDCAR 4.7kii 452 1/4W
RUO RAY-AA10K6-1 XMR6-103 R:FXDCOM lOkU
Rill RCB-AH15K-1 RD25SI5KUJ R:FXDCAR 15kU ±52 1/4W
R112 RCB-AH1R5K-J RD25S1.5KUJ R:FXDCAR 1.5kii ±52 1/4W
RI 13 RAY-AA4R7K4-1 TMR4-472 R:FXDCOM 4.7kii
RI 14 RCB-AHJK RD25S1KWJ R:FXDCAR lkii ±52 1/4W
R115 RCB-AH330-1 RD25S330UJ R:FXDCAR 330U ±52 1/4W
R116 RCB-AH4R7K-1 SD25S4,7KiU R:FXDCAR 4.7kU ±52 1/4W
R117 cbru R120 RAY-AA4R7K4-1 TMR4-472 R;FXDCOM 4.7kii
RI 21 RCB-AH22K-1 RD25S22KUJ R:FXDCAR 22kii ±52 1/4W
RI22 RCB-AH10K-1 RD25S10KiiJ R:FXDCAR lOkii ±52 1/4W
R123 RCB-AHIOK-X RD25S10KUJ R:FXDCAR 10k£ ±52 1/4W
R124 Not assigned
R125 RVR-CD10K-2 3321N-1-I03 R:VARCERMET lOkfl
R126 RVR-CD1OK-2 332 IN-1-103 R:VARCERMET lOku
R127 Not assigned
SI 28 Not assigned
R129 RAY-AA10K6-1 TMR6-1Q3 R:FXDCOM 10kw
Cl 31 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCSR O.OIuF +80, -202 50V
C132 CSM-ACRO 1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, '202 50V
C133 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
Cl 34 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
Cl 35 cbru C142 CCK-A&10U16V 16VB10 C:FXDELECT IGuF 16V
C143cbruC158 CCK-ANR33U16V CA92E-1C-R3300-R54C C:FXDELECT 0.33uF ±0.252 16V
C159thruC175 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C176thruC178 Noc assigned
L181 LCL-T00084-1 * L:FXDCoil
LI 82 LCL-T00084-1 * L:FXDCoil
J185 JCS.-AF040PX02-1 HIF3F-40P-2.54DS Connector
J186thruJ188 Not assigned
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TR4172 DISPLAY KEY BLG-0I0240

Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

D1thruD29
R33
R34
R35
J38
S4I
ChruS97

HLD-000003-l
RCB-AH560-1 
RCB-AH150-1 
RCB-AH150-1
JCR-AJ040PX01-1
KSP-000250-I

BR3402S
RD25S5600J
RD25S150BJ
RD25S1500J
aiF4F-40P-2.54DSA 
1KSR001-00081-000

Light Emitting Diode
R: FXD CAR 560ft +52 1/4W 
R: FXD CAR 150ft +52 1/4W 
R: FXD CAR 150J1 +52 I/4W
Connee tor 
Push Switch
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TR4172 IF BLOCK HEP-338

Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

jnChru JCF—AC00UX02-2 OM-QR CoonecC orJ13
J14 JCF-AB001JX11-2 3CR CoanecCor
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TR4172 IF-1 
3LP-010229

Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

IClcbruIC5 SIA.-324-r LM324 IC: Quadruple Operacional Amplifier
QU STN-2SC1254 2SC1254 Transiscor SI NPN
Q12 STP-2SA1015 2SA1015 Transistor SI PNP
Q13 STN-2SC1254 2SC1254 Transiscor SI NPN
Q14 STP-2SA1015 2SA1015 Transiscor SI NPN
Q15 STN-2SC1815-15 2SC18I5GR Transiscor SI NPN
QT6 STP—2SA1015 2SAI015 Transiscor SI PNP
Q17 SFN-2SK33 2SK33F FET Junccion N-Channel
Q18 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q19 SFN-2SK33 2SK33F FET Junction H-Channel
Q20 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q21 SFN-2SK33 2SK33F FET Junccion N-Channel
Q22 STN-2SC1815-15 2SC18I5GR Transiscor SI NPN
Q23 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q24 STP-2SA1015 2SA1015 Transiscor SI PNP
Q25 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q26 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q27 SFN-2SK33 2SK33F FET Junccion N-Channel
Q28 STP-2SA J 015 2SAT015 Transiscor SI PNP
Q29 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q30 STN-2SC1815-15 2SC1315GR Transiscor SI NPN
Q31 SFN-2SK33 2SK33F FST Junccion N-Channel
Q32 STP-2SA1015 2SA1015 Transiscor SI PNP
Q33 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q34 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q35 SFN-2SX33 2SK33F FET Junccion N-Channel
Q36 STP-2SA1015 2SA1015 Transiscor SI PNP
Q37 STN-2SC1815-I5 2SC1815GR Transiscor SI NPN
Q38 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q39 SFN-2SK33 2SK33F FET Junccion N-Channel
Q40 STP-2SAT015 2SAJ015 Transistor SI PNP
D51 SDS-1S953 1S953 Diode SI
D52 SDS-IS953 IS953 Diode SI
D53 thru D110

SDS-1S2222 1S2222 Diode SI
Dll 1 Cbru 
D 114

Noc assigned
0115thru0113 SDS-1S2222 1S2222 Diode SI
R121 RCB-AH 51 RD25S51uJ R: FXD CAR 51U ±52 I/4U
RI 22 RCB-AH JOK RD25S10KQJ R: FXD CAR 10ki2 ±52 1/4W
R123 RCB-AH4R7K RD25S4. 7K1IJ R: FXD CAR 4.7ku ±52 1/4W
R124 RC3-AH470 RD25S470WJ R: FXD CAR 470SJ ±52 1/4W
R125 RC3-AH820 RD25S820iiJ X: FXD CAR 320ii ±52 1/4W
R126 RCB-AH680-1 RD25S680AJ R: FXD CAR 630Q ±52 !/4W
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

R127 RVR-BE200 X6T2008 R: VAR WW 2008
R128 RCB-AH100 RD25S1008J R: FXD CAR 1008 ±5Z 1/4W
R129 RCB-AH1K RD25S1K8J R: FXD CAR lkfi ±52 1/4W
R130 RCB-AH4R7K RD25S4.7K8J R: FXD CAR 4.7WJ ±52 1/4W
R131 RCB-AH1OK RD25S10K8J R: FXD CAR 10WJ ±5Z 1/4W
R132 RCB—AH470—1 RD25S4708J R: FXD CAR 4708 ±5Z 1/4W
R133 RCB-AH820 RD2558208J R: FXD CAR 8208 ±52 1/4W
R134 RCB-AH180-1 RD25S1808J R: FXD CAR 1808 ±5Z 1/4W
RI35 RCB-AH39 RD25S398J R: FXD CAR 398 ±5Z 1/4W
R136 RVR-BE100 X6T1008 R: VAR WW 1000
R137 RVR-BE20 X6T208 R: VAR WW 208
&138 RCB-AH6R8K RD25S6.8K8J R; FXD CAR 6.8k8 ±5Z 1/4W
R139 &CB-AH6R8K RD25S6.8K8J R: FXD CAR 6.8k8 ±5Z 1/4W
R140 RCB-AHIK RD25S1K8J R: FXD CAR lkfl ±5Z 1/4W
R141 RCB-AH100 RD25S1008J R: FXD CAR 1008 ±5Z 1/4W
R142 RCB-AH10 RD25S108J R; FXD CAR 108 ±5Z 1/4W
R143 RCB-AH10 RD25S108J R: FXD CAR 108 ±5Z 1/4W
RJ44 RCB-AH100 HD25S1008J R: FXD CAR 1008 ±5Z 1/4W
R145 RCB-AH12K RD25S12K8J R: FXD CAR 12k8 ±5Z 1/4W
R146 RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.2k8 ±5Z 1/4W
R147 Hoc assigned
R148 Not assigned
R149 RCB-AH3R3K RD25S3.3K8J R; FXD CAR 3.3k8 ±5Z 1/4W
R150 RCB-AH5R6K-1 RD25S5.6K8J R: FXD CAR 5.6k8 ±5Z 1/4W
R151 RCB-AH3&3K RD25S3.3K8J R: FXD CAR 3.3k8 ±5Z 1/4W
R152 RCB-AH2K2K-1 RD25S2.2KCJ R: FXD CAR 2.2k8 ±5Z 1/4W
R153 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±5Z 1/4W
R154 RCB-AH1R2K RD25S1.2K8J R: FXD CAR 1.2k8 ±5Z 1/4W
R155 RCB-AH390 RD25S3908J R: FXD CAR 3908 ±5Z 1/4W
R156 RCB—AH270 RD25S2708J R: FXD CAR 2708 ±5Z 1/4W
R157 RCB-AHS2 RD25S828J R: FXD CAR 828 ±5Z 1/4W
R158chru RCB-AH3R6K RD25S5.6K8J R: FXD CAR 5.6k8 ±5Z 1/4WR161
R162thru RCB-AH2R2K KD25S2.2R8J R: FXD CAR 2.2k8 ±52 1/4WRI65
R166 RCB-AH120 KD25S1208J R: FXD CAR 1208 ±5Z 1/4W
R167 RCB-AH750-1 RD25S7500J R: FXD CAR 7508 ±52 1/4W
RI68 RCB-AH560 RD25S5608J R: FXD CAR 5608 ±52 1/4W
R169 RCB-AH560 RD25S5608J R: FXD CAR 5608 ±52 1/4W
RI70 RCB-AHIOK RD25S10K8J R: FXD CAR 10k8 ±5Z 1/4W
R171 RCB-AH8R2K RD25S8.2K8J R: FXD CAR 8-2k8 ±52 1/4W
RI 72 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±5Z 1/4W
R173 RCB-AHIR2K RD25S1.2K8J R: FXD CAR 1.2k8 ±5Z 1/4W
R174 RCB—AH390 KS25S3908J R: FXD CAR 3908 ±5Z 1/4W
R175 RCB-AH270 RD25S2708J R: FXD CAR 2708 ±5Z 1/4W
R176 RCB-AH82 RD25S828J R: FXD CAR 828 ±5Z 1/4W
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

R177thru RCB-AH5R6K RD25S5.6K&J R: FXD CAR 5.6ktf ±52 1/4WR180
R181thru RC8-AH2R2K RD25S2.2KSJ R: FXD CAR 2.2kC ±52 1/4WR184
R185 RCB-AHI20 RD25S1208J R: FXD CAR 1208 ±52 1/4W
R186 RC3-AH75G RD25S7508J R: FXD CAR 750*1 ±52 1/4W
R187 RCB-AH560 RD25S5600J R: FXD CAR 560(1 ±52 1/4W
R188 RCB-AH560 RD25S560QJ R: FXD CAR 5608 ±52 1/4W
R189 RCB-AH1OK RD25S10K3J R: FXD CAR lOkfi ±52 1/4W
R190 RCB-AH8R2K RD25S8.2KOJ R: FXD CAR 8.2k8 ±52 1/4W
R191 RCB-AH3R3K RD25S3.3K&J R: FXD CAR 3.3kfi ±52 1/4W
R192 RCB-AH1R2K RD25S1.2KQJ R: FXD CAR U2kfl ±52 1/4W
Rt93 RCB-AH390 RD25S390AJ R: FXD CAR 390£1 ±52 1/4W
R194 RCB-AH270 RD25S2700J R: FXD CAR 2708 ±52 1/4W
R195 RCB-AH82 RD25S82SJ R: FXD CAR 828 ±52 1/4W
R196thru RCB-AH5R6K RD25S5.6KOJ R: FXD CAR 5.6k8 ±52 1/4WR199
R200thru RCB-AH2R2K RD25S2.2KJ2J R: FXD CAR 2.2k8 ±52 1/4WR203
R204 RCB-AHJ20 RD25S12QOJ R: FXD CAR 12013 ±52 1/4W
R205 RVR-BE100 X6T100A R: VAR WW 1008
R206 RCB-AH680 RD25S6808J R: FXD CAR 6800 ±52 1/4W
R207 RCB-AH560-L RD25S5600J R: FXD CAR 5608 ±52 1/4W
R208 RCB-AH560—1 RD25S5600J R: FXD CAR 5603 ±52 1/4W
R209 RCB-AHIOK SD25S10KQJ R: FXD CAR 10k8 ±52 1/4W
R210 RCB-AH8R2K RD25S8.2K8J R: FXD CAR 8.2k8 ±52 1/4W
R211 RCB-AH3R3K RD25S3.3KOJ R: FXD CAR 3.3kfi ±52 1/4W
R212 RCB-AH5R6K-1 RD25S5.6KOJ R: FXD CAR 5.6kfl ±52 1/4W
R213 RCB-AH3R3K RD25S3.3XCJ R: FXD CAR 3.3k8 ±5Z 1/4W
R214 RCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kfi ±52 1/4W
R215 RCB-AH3R3K RD25S3.3KOJ R: FXD CAR 3.3WJ ±52 1/4W
R216 RCB-AH5R6K-1 RD25S5.6K2J R: FXD CAR 5.6k2 ±52 1/4W
R217 RCB-AH3R3K RD25S3.3KCJ R: FXD CAR 3.3k8 ±52 1/4W
R218 RCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2U2 ±52 1/4W
R219 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3kfi ±52 1/4W
R220 RCB-AH5R6K-1 RD25S5.6K&J R: FXD CAR 5.6kfl ±52 1/4W
R221 RCB-AH3R3K RD25S3.3KOJ R: FXD CAR 3.3k8 ±52 1/4W
R222 RCB-AH2R2K-1 RD25S2-2KflJ R: FXD CAR 2.2k8 ±52 1/4W
R223 RCB-AH3R3K RD25S3.3KQJ R: FXD CAR 3.3k8 ±52 1/4W
8.224 RC3-AH5R6K-1 RD25S5.6KOJ R: FXD CAR 5.6kfl ±52 1/4W
R225 RCB-AH3R3K RD25S3.3KU R: FXD CAR 3.3k8 ±52 1/4W
R226 RCB-AH2R2K-1 RD25S2.2KCJ R: FXD CAR 2.2k8 ±52 1/4W
R227 RCB-AH51 RD25S518J R: FXD CAR 518 ±52 1/4W
R228 RCB-AH220 RD25S2200J R: FXD CAR 2208 ±52 1/4W
R229 RCB-AHI OK RD25S10KCJ R: FXD CAR lOkfl ±52 1/4W
R230 RCB-AHI OK RD25S1OKSJ R: FXD CAR 10kfl ±52 1/4W
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

R231 RCB-AH150 RD25S1508J R: FXD CAR J508 ±5Z 1/4W
R232 RCB-AH10 RD25S108J R: FXD CAR 108 ±5Z 1/4W
R233 RCB-AH33 RD25S338J R: FXD CAR 338 ±5Z 1/4W
R234 RCB-AH150 RD25S1508J R: FXD CAR 1508 *52 1/4W
R235 RVR-BE100 X6T1008 R: VAR WW 1008
R236 RCB-AH100 RD25S1008J R: FXD CAR 1008 i5Z 1/4W
R237 RCB-AH8R2K RD25S8.2X8J R: FXD CAR 8.2k8 ±5Z 1/4W
R238 RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.2k8 ±5Z 1/4W
8.239 RCB-AH820 RD25S8208J R: FXD CAR 8208 *5Z 1/4W
R240 RCB-AH470 RD25S4708J R: FXD CAR 4708 ±5Z 1/4W
R241 RCB-AH6R8K RD25S6.8K8J R: FXD CAR 6.8k8 ±5Z 1/4W
R242 RCB-AH1R2K RD25S1.2K8J R: FXD CAR 1.2k8 ±5Z 1/4W
R243 RCB-AH560 RD25S5608J R: FXD CAR 5608 t5Z 1/4W
R244 RCB-AH390 RD25S3900J R: FXD CAR 3908 ±5Z 1/4W
R245 RCB-AH100 RD25S1008J R; FXD CAR 1008 ±5Z 1/4W
R246 RCB-AH39 RD25S398J R; FXD CAR 398 ±5Z 1/4W
R247thru RCB-AH5R6K RD25S5.6K8J R: FXD CAR 5.6k8 ±5Z 1/4WR249
E250thru RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.2k8 ±5Z 1/4WR252
R253thru RCB-AH5R6K RD25S5.6K8J R: FXD CAR 5.6k8 ±5Z 1/4WR255
R256thru RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.2k8 ±5Z 1/4WR258
R259 RCB-AH33K RD25S33K8J R: FXD CAR 33k8 ±5Z 1/4W
R260 RCB-AH33K RD25S33K8J R; FXD CAR 33k8 ±5Z 1/4W
R261 RCB-AH150 RD25S1500J R: FXD CAR 1508 ±5Z 1/4W
R262 RCB-AH51 RD25S518J R: FXD CAR 518 ±5Z 1/4W
R263 RCB-AH10 RD25S108J R: FXD CAR 108 ±5Z 1/4W
R264 RCB-AH100 RD25S1008J R: FXD CAR 1008 ±5Z 1/4W
R265 RCB-AH8R2K RD25S8.2K8J R: FXD CAR 8.2k8 ±5Z 1/4W
R266 RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.21c8 ±5Z 1/4W
R267 RCB-AH820 RD25S8208J R: FXD CAR 8208 ±5Z 2/4W
R268 RCB-AH470 RD25S4708J R: FXD CAR 4708 ±5Z 1/4W
R269 RCB-AH6R8K RD25S6.8K8J R: FXD CAR 6.8kfi ±5Z 1/4W
R27Q RCB-AH1R2K RD25S1.2KOJ R: FXD CAR 1.2k8 ±5Z 1/4W
R271 RCB-AH560 RD25S5608J R: FXD CAR 5608 ±5Z 1/4W
R272 RCB-AH390 RD25S3908J R: FXD CAR 3908 ±5Z 1/4W
R273 RCB-AH100 RD25S100QJ R: FXD CAR 1008 ±5Z 1/4W
R274 RCB-AH39 RD25S398J R: FXD CAR 398 ±5Z 1/4W
R275thru RCB-AH5R6K RD25S5.6K8J R: FXD CAR 5.6k8 ±5Z 1/4WR280
R281thru RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2X8 ±5Z 1/4WR286
R287 RCB-AH33K RD25S33K8J R: FXD CAR 33K8 ±5Z 1/4W
R288 RCB-AH33K RD25S33K8J R: FXD CAR 33k8 ±5Z 1/4W
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Stock No. Mfr Stock No. Description

R289 RCB-AHI50 RD25S1508J R: FXD CAR 1508 ±52 1/4W
R290 RCB-AH51 RD25S518J R: FXD CAR 5 IQ ±52 1/4W
R291 RCB-AHI0 RD25S108J R: FXD CAR IOC ±52 1/4W
R292 RCB-AH100 RD25S1008J R: FXD CAR 1008 ±52 1/4W
R293 RC3-AH8R2K RD25S8.2K8J R: FXD CAR 8.2k8 ±5Z 1/4W
R294 RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4W
R295 RCB-AH820 RD25S8208J R: FXD CAR 8208 ±52 1/4W
R296 RCB-AH470 RD25S4708J R: FXD CAR 4708 ±52 1/4W
R297 RCB-AH6R8K BD25S6.8K8J R: FXD CAR 6.8k8 ±5Z 1/4W
R298 RCB-AHIR2K RD25S1.2KCJ R: FXD CAR 1.2kO ±52 1/4W
R299 RCB-AH560 RD25S5608J R: FXD CAR 5608 ±52 1/4W
R300 RCB-AH390 RD25S3908J R: FXD CAR 3908 ±52 1/4W
R301 .iCB-AHlOO RD25S1008J R: FXD CAR 1008 ±52 1/4W
R302 RCB-AH39 RD25S398J R: FXD CAR 398 ±52 1/4W
R303thru RCB-AH5R6K RD25S5.6K8J R: FXD CAR 5.6k8 ±52 1/4WR308
R309Chru RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4WR314
R315 RCB-AH33K RD25S33K8J R: FXD CAR 33k8 ±52 1/4W
R316 RCB-AH33K RD25S33K8J R: FXD CAR 33k8 ±52 1/4W
R317 RCB-AH51 RD25S518J R: FXD CAR 518 ±52 1/4W
R318 RCB-AHI0 RD255108J R: FXD CAR 108 ±52 1/4W
R.319 RVR-BE20 X6T208 R: VAR WW 208
R320 RCB-AHI00 RD25S1008J R: FXD CAR 1008 ±52 1/4W
R321 RCB-AH8R2K RD25S8.2K8J R; FXD'CAR 8.2k8 ±52 1/4W
E322 RCB-AH2R2K RD25S2.2KCJ R: FXD CAR 2.2k8 ±52 1/4W
R323 RCB-AH820 RD25S8208J R: FXD CAR 8208 ±52 1/4W
R324 RCB-AH470 RD25S4708J R: FXD CAR 4708 ±52 1/4W
R325 RCB-AH6R8K RD25S6.8K8J R: FXD CAR 6.8k8 ±52 1/4W
R326 RCB-AHIR2K RD25S1. 2K8J R: FXD CAR 1.2Jc8 ±52 1/4W
R327 RCB-AH560 RD25S5608J R: FXD CAR 5608 ±52 1/4W
8.328 RCB-AH390 RD25S3908J R: FXD CAR 3908 ±52 1/4W
R329 RCB-AH100 RD25S1008J R: FXD CAR 1008 ±52 1/4W
R330 RCB-AH39 RD25S398J R: FXD CAR 398 ±52 1/4W
8331Chxu RCB-AH5R6K RD25S5.6K8J R: FXD CAR 5.6k8 ±52 1/4WR336
R337cbru RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4WR342
H.343 RCB-AH47K RD25S47K8J F: FXD CAR 47k8 ±52 1/4W
R344 RCB-AH47K RD25S47K8J R: FXD CAR 47k8 ±52 1/4W
K.345 RCB-AH150 RD25S1508J R: FXD CAR 1508 ±52 1/4W
8346 RCB-AK220 RD50S2208J R: FXD CAR 2208 ±52 1/2W
R347 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
11343 RCB —AH5R6K—1 RD25S5.6K8J R: FXD CAR 5.6k8 ±52 1/4W
R349 RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2W2 ±52 1/4W
R350 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

S3 51 RCB-AH150 RD25S1508J R:FXDCAR 150& ±5% I/4W
R352chruR357 Noc assigned
R358chru8.361

RCB-AH10 RD25S108J R:FXDCAR 108 ±52 1/4W
R362 RCB-AHIK-1 RD25S1K8J R:FXDCAR Iki* ±5Z 1/4W
R363 RVR-3E100-1 X6T100Q R:VAR.WW 1008
C371 CMC-AB330PR3K-4 DM10D331J3 C:FXDDIPPED MICA 330pF ±5X 300V
C372 CMC-AB33PR5K-4 DM10D330J5 C;FXDDIPPED MICA 33pF *52 500V
C373 Noc assigned
C374 CMC-AC510PR3K-2 DM15D511J3 C:FXDDIPPED MICA 510pF ±5Z.300V
C375 CMC-AB33PR5K-4 DM100330J5 C:FXDDIPPED MICA 33pF ±5Z 500V
C376 Noc assigned
C377 CMC-AB270PR3K-4 DM10D271J3 C:FXDDIPPED MICA 270pF ±5Z 300V
C378cbruC380 Noc assigned
C381 CSM-ACRO1U50V 0.01UF50WV C:FXDCER O.OIuF +80, -20Z 50V
C382 CSM-ACRO4 7U 50 V 0.0470F50WV C:FXDCER 0.047UF +80, -202 50V
C383 CSM-AC15P50V 15PF50WV C:FXDCER 15pF ±10Z 50V
C384 CSM-ACRO 1U 50 V 0.010F50WV C:FXDCER. O.OIuF +80, -20Z 50V
C385 CTA-AB10035V 221M3502-106M C:FXDELECT TANTAL 10uF ±20Z 35V
C386 CSM-ACRO1U50V 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C387 CSM-ACR047U50V 0.0470F50WV C:FXDCSR O.Q47uF +80, -202 50V
C388 CSM-AC15P5QV 15PF50WV C:FXDCER 15pF ±102 50V
C389cbruC392 CSM-ACRO1U50V 0.0IUF50WV C;FXDCER O.OIuF +80, -202 50V
C393 CSM-ACR047U 50 V 0.047TJF50WV C:FXDCER 0.047uF +80, -202 50V
C394 CTA-AB10035V 221M3502-106M C:FXDELECT TANTAL 108 ±202 35V
C395 CTA-AB10U35V 221M3502-J06M C:FXDELECT TANTAL 10u ±202 35V
C396ChruC403 CSM-ACRO50V 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C404 CCK-AA100U 25 V 25T100 C:FXDELECT IOOuF 25V
0405 CSM-ACRO 1U50V O.OtUFSOWV C:FXDCER O.OIuF +80, -202 50V
C406cbruC408 CCK-AA100025V 25T100 C:FXDELECT IOOuF 25V
C409 CSM-ACROtUSOV 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C410 CSM-ACR04 70 50V 0.0470F50WV C:FXDCER 0.047uF +80, -202 50V
C4t 1 chru C420 CSM-ACRO1U50V 0.010F50WV C:FXDCER O.OIuF +80, -202 50V
C421 CFM-AL2000P-3 CQ08S23-20000-JO2 C:FXDScyroi 2000pF
C422 CTM-AC20P ECV1ZW20X32 C:VARCER 20pF
C423 CSM-ACR01U 50 V 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C424 CSM-ACR01U 50 V 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C425 CSM-ACR047U50V 0.047UF50WV C:FXDCER 0.047uF +80, -20% 50V
C426 CSM-ACR01U 50 V 0.01UF50WV C:FXDCER O.OIuF -*-80, -202 50V
C427 CSM-ACR047050V 0.047UF50WV C:FXDCER 0.047UF +80, -202 50V
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Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

C428cbruC436 CSM-ACR01U50V 0.01UF50WV C:FXDCERO.OIuF +80,-202 50V
C437 CFM-AL2000P-3 CQ08S2B-20000-J02 C:FXDStyrol 2000pF
C438 CTM-AC20P ECVIZW20X32 C: VAR CSR 20pF
C439 CSM-ACRO 1U50V 0.01UF50WV C:FXDCERO.OIuF +80,-202 50V
C440 CSM-ACRO 1U50V 0.01UFS0WV C;FXDCERO.OIuF +80,-202 50V
C44J CSM-ACR047U50V 0.047UF50WV C:FXDCSRG.047uF +80,-202 50V
C442 CSM-ACR01U50V 0.01UF50WV C:FXDCERO.OIuF +80,-202 50V
C443 CSM-AC RO 4 7U 5 0 V 0.047UF50WV C:FXDCER0.047uF +80,-202 50V
C444ChruC452 CSM-ACROIUSOV 0.01UF50WV C:FXDCER O.OIuF +80,-202 50V
C453 CFM-AL20G0P-3 CQ08S2B-20000-J02 C:FXDStyrol 2000pF
C454 CTM-AC20P SCV1ZW20X32 C:VARCER20pF
C455 CSM-ACRO1USOV 0.01UF50WV C:FXDCERO.OIuF +80,-202 50V
C456 CSM-ACRO1U50V 0.01UF50WV C:FXDCERO.OIuF +80,-202 50V
C457 CSM-ACR047U50V 0.047UF50WV C:FXDCER0.047UF +80,-202 50V
C458 CSM-ACRO 1U 50 V O.01UF5OWV C:FXDCERO.OIuF +80,-202 50V
C459 CSM-ACR047U50V 0.047UFS0WV C:FXDCER0.047uF +80,-202 50V
C460 CSM-ACRO1U50V 0.01UF50WV C:FXDCSRO.OIuF +80,-202 50V
C461 ■CSM-ACR047U50V 0.047UF50WV C:FXDCER0.047uF +80,-202 50V
C462cbruC464 CSM-ACRO1U50V O.Q1UFSQWV C:FXDCSRO.OIuF +80,-202 50V
C465 CSM-ACR047U50V 0.047UF50WV C:FXDCER0.047UF +80,-202 50V
C466 CSM-ACRO1U50V 0.01UFS0WV C:FXDCSRO.OIuF +80,-202 50V
C467 CSM-ACRO1U50V 0.01UF50WV C:FXDCERO.OIuF +80,-202 50V
C468 CSM-ACR047U5 0V 0.047UF50WV C:FXDCER0.047uF +80,-202 50V
C469CbruC471 CSM-ACRO1USOV 0.01UF50WV C:FXDCERO.OIuF +80,-202 50V
C472 CSM-AC R047U5 0 V 0.047UF50WV C:FXDCER0.047UF +80,-202 50V
C473chruC477 CSM-ACRO1U50V 0.01UF50WV C:FXDCERO.OIuF +80,-202 50V
C478 CSM-ACRO47U50V 0.047UF50WV C:FXDCER0.047uF +80,-202 5QV
C479 CSM-ACRO 1 USOV 0.01UF50WV C:FXDCERO.OIuF +80,-202 50V
C480 CMC-AB 10PR5K-4 DM10D100J5 C:FXDDIPPED MICA 10pF ±52 500V
C481 Noc assigned
C482 CTM-AC6P ECV12W06X32 C:VAR CER 6pF
C483 CMC-AB47PR3K-4 DM1QD470J3 C:FXDDIPPED MICA 47pF±52 300V
C4S4 CTM-AC20P ECV12W20X32 C:VARCER20pF
C485 Noc assigned
C486 CSM-AB27P50V-6 CC45UJ1H270KY C:FXD CER 27pF ±102 50V
C487CbruC500 CSM-ACRO1U50V 0.01UF50WV C:FXDCERO.OIyF +80,-202 50V
C501 CSM-ACR047U50V 0.047UF50WV C:FXDCSR0.047uF +80,-202 50V
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Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

C502 CSM-ACRO1US0V 0.01UF50WV C:FXD CER O.OIuF +80, -20% 50V
C503 CMC-AB10PR5K-4 DM10D100J5 C:FXD DIPPED MICA 10pF ±5% SOOV
C504 Noc assigned
C505 CTM-AC6P ECV1ZW06X32 C:VAR CER 6pF
C506 CTM-AC20P ECV1ZW20X32 C: VAR CER 20pF
C507 CMC-AB47PR3K-4 DM10D470J3 C:FXD DIPPED MICA 47pF ±52 300V
C508 Noc assigned
C509 CSM-AB27P50V-6 CC45UJ1H270KY C:FXD CER 27pF ±102 50V
C510chruC522 CSM-ACRO1USOV 0.01UF50WV C:FXD CER O.OIuF +80, -202 50V
C523 CSM-ACRO47U50V 0.047UF50WV C:FXD CER 0.047yF +80, -202 50V
C524 CSM-ACRO1U50V 0.01UF50WV C:FXD CER O.OIuF +80, -202 50V
C525 CSM-ACRO1050V 0.01UF50WV C:FXD CER 0-0luF +80, -202 50V
C526 CMC-AB10PR5K-4 DM10D100J5 C:FXD DIPPED MICA lOpF ±52 500V
C527 Noc assigned
CS28 CTM-AC6P ECVIZtf06X32 C:VAR CER 6pF
C529 CTM-AC20P ECVIZW20X32 C:VAR CER 20pF
C530 CMC-AB4 7PR3K-4 DM10D470J3 C:FXD DIPPED MICA 47pF ±52 300V
C531

• C532 CSM-AB27P50V-6 CC45UJ1H270KY - C:FXD CER 27pF ±102 50V
C533chruC545 CSM-ACRO1U50V 0.01DF50WV C:FXD CER 0.0luF +80, -202 50V
C546 CSM-ACR047U50V 0.047TJFS0WV C:FXD CER 0.047UF +80, -202 50V
C547 CSM-ACRO 1U50V 0.01UF50WV C:FXD CER O.OIuF +80, -202 50V
C548 CSM-ACROIU50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C549 CMC-AB10PR5K-4 DM10D100J5 C:FXD DIPPED MICA lOpF ±52 SOOV
C550 Noc assigned
C551 CTM-AC6P ECVLZW06X32 C:VAR CER 6pF
C552 CTM-AC20P ECV1ZW20X32 C:VAR CER 20pF
C553 CMC-AB4 7PR3K-4 DM10D470J3 C:FXD DIPPED MICA 47pF . ±52 300V
C554 Noc assigned
C555 CSM-A327P50V-6 CC45UJ1H270KY C:FXD CER 27pF ±102 50V
C556chruC568 CSM-ACR01U50 V 0.01OT50WV C:FXD CER O.OIuF +80, -202 50V
C569 CSM-ACR04 7U50 V 0.047UP50WV C:FXD CER 0.047uF +80, -202 50V
C570 CSM-ACRO!USOV 0.01UF50WV C:FXD CER O.OIuF +80, -202 50V
C571 CSM-ACR047U50V 0.047UT50WV C:FXD CER 0.047uF +80, -20Z 50V
C572 CSM-ACR01U50V 0.01UF50WV C:FXd CER O.OJuF +80, -202 50V
CS73 CSM-ACRO1U50V 0.01UF50WV C:FXD CER O.OIuF +80, -202 50V
C574CbruC577 Noc assigned
C578chruC581 CSM-ACRO1USOV 0.01UF50WV C:FXD CER O.OIuF +80, -20% 50V
C582chruCS85 CSM-AC22P50V-1 22PF50WV C;FXD CER 22pF ±102 50V
C586 CSM-ACROIU SO V—1 0.01UF50WV C:FXD CER O.OIuF +80, -20% 50V
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

C587 CSM-ACRO1U50V-1 0.0HTF5QWV C: FXD CER O.OIuF +80, -202 50VC588thru CSM-AB 8 2P 5 0 V- 6 CC45DJ1H820KY C: FXD CER 82pF ±102 50VC590
L59I LCL-C00561-1 * L: FXD Coil
L592 LCL-C00562-1 ★ L: FXD Coil
L593 LCL-C00490-1 * L: FXD Coil
L594 LCL-C00562-1 * L: FXD Coil
L595 LCL-C00561-1 * L: FXD Coil
L596thru LCL-B00376-1 TPF0410-331K L: FXD CoilL598
L599 LCL-C00013-1 CSL0812-181J Li FXD Coil 180tfH
L600 LCL-C00013-1 CSL0812-181J L: FXD Coil 180«H
L601 LCL-C00501-1 * L: FXD Coil
L602 LCL-300376-1 TPF0410-331K L: FXD Coil
L603 LCL-BOO376-1 TPF0410-331K L: FXD Coil
L604 LCL-C00501-1 * L: FXD Coil
L605 LCL-B00376-1 IFF0410-33 IK L: FXD Coil
L606 LCL-B00376-1 TPF0410-33 IK L: FXD Coil
L607 LCL-C00501-1 * L: FXD Coil
L608thru LCL-B00376-1 TPF0410-331K L: FXD CoilL610
L6t 1 LCL-B00375-1 TPF0410-221K L: FXD Coil
L612 LCL-BOO141-1 TPF0410-471K L: FXD Coil
L613 LCL-C00563A-1 ★ L: FXD Coil
L614 LCL-B00376-1 TPF0410-331K L; FXD Coil
L615 LCL-B00375-1 TPF0410-221K L: FXD Coil
L616 LCL-BOO141-1 TPF0410-471K L: FXD Coil
L617 LCL-CO 0 5 63A-1 * L: FXD Coil
L618 LCL-B00376-1 TPF0410-331K L: FXD Coil
L619 LCL-BOO375-1 TPF0410-221K L: FXD Coil
L620 LCL-BOO141-1 TPF0410—471K L: FXD Coil
L62I LCL-C00563A-1 * L: FXD Coil
L622 LCL-B00376-1 TPF0410-33 IK L: FXD Coil
L623 LCL-B00375-1 TPF0410-221K L: FXD Coil
L624 LCL-B00141-1 TPF0410-471K Li FXD Coil
L625 LCL-CO0563A-1 * Li FXD Coil
L626 LCL-B00376-1 TPF0410-331K Li FXD Coil
X631 DXD-000445-1 * Crystal
X632 DXD-000446-1 * Crystal
X633 DXD-000445-1 * Crystal
X634 DXD-000446-1 * Crystal
J641 JCR-AF050PX02-1 HIF3F-50P-2.54DS Connector
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TR4172 IF-2 BLP-010230

Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

ICl SIA-324-1 LM324 IC:Quadruple Operational Amplifier
IC2 SIA-324-1 LH324 IC:Quadruple Operational Amplifier
IC3 SIT-74LS138-9 SN74LS138N IC:Decoder/Demultiplexer Low Power
IC4 SIT-74LS138-9 SN74LS138N IC:Decoder/Demultiplexer Low Power
IC5 SIX-74LS00-9 SN74LS00N IC:Quadruple 2-Input NAND Gate Low Power
IC6 SIT-74LS02-9 SK74LS02N IC:Quadruple 2-Input NOR Gate
IC7 SIT-74LS14-9 SN74LS14N IC:Hex Schmitt-Trigger Inverter Low Power
IC8 SIX-74LS138-9 SN74LS138N IC:Decoder/Demultiplexer Low Power
IC9 SIA-324-i 121324 IC:Quadruple Operacional Amplifier
ICIO SIX-74LS42-9 SN74LS42N IC:4-Line-to-10 Line Decoder Low Power
ICllChruIC14 SIT-74LS273-9 SN74LS273 IC:Occal D—Type Flip Flop Low Power
IC15 SIT-74LS244-9 SN74LS244N IC:Octal Buffer/Line Driver/Line Receiver Low Power
IC16ChruIC19 SIA-324-1 LM324 IC:Quadruple Operational Amplifier
IC20 SIT-7416-9 SN7416N IC:Hex Inverter Buffer/Driver with Open- Collector High-Voltage Output
IC21 SIA-324 LH324 IC:Quadruple Operacional Amplifier
Q31 STN-2SC1254 2SC1254 Transistor SI NPN
Q32 STP-2SA1015 2SA1015 Transistor SI PNP
Q33ChruQ38 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q39 STP—2SA1015 2SA1015 Transistor SI PNP
Q40 STN-2SC1815-15 2SC1315GR Transistor SI NPN
Q41 STP-2SA1015 2SA1015 Transistor SI PNP
Q42 SFN-2SK33 2SX33F FET Junccion N-Channel
Q43 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q44 STN-2SC1815—15 2SC1815GR Transistor SI NPN
Q45 STP-2SA1015 2SA1015 Transistor SI PNP
Q46 STN—2SC1815-15 2SC1815(31 Transistor SI NPN
Q47 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q48 SFN-2SK33 2SK33F FETJunction N—Channel
Q49 STP-2SA1015 2SA1015 Transistor SI PNP
Q50 SFN-2SK33 2SK33F FET Junction N-Channel
Q51 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q52 SFN-2SK33 2S&33F FET Junction N—Channel
Q53 STP—2SA1015 2SA1015 Transistor SI PNP
Q54 SFN-2SK33 2SK33F FETJunccion N—Channel
Q55 STP—2SA1015-1 2SA1015 Transistor SI PNP
D61chruD88 SDS-IS2222 1S2222 Diode SI
D89 SDS-IS953 1S953 Diode SI
D90 SDS-1S953 1S953 Diode SI
D91chruD126 SDS-1S2222 IS2222 Diode SI
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

£131 RCB-AH4R7K RD25S4.7KOJ R FXD CAR 4.7'kfl +52 1/4W
R132 RCB-AHIOK RD25SLOKOJ R FXD CAR lOkfl +52 1/4W
R133 RCB-AH470-1 RD25S4700J R FXD CAR 4700 +52 1/4W
R134 RCB—AH820 RD25S820CJ R FXD CAR 8200 +52 1/4W
R135 RCB-&H1K RD25S1KOJ R FXD CAR IkO +52 1/4W
R136 RCB-AH100 RD25S10GOJ R FXD CAR 1000 +52 1/4W
3.137 RCB-AH270-1 RD25S270aj R FXD CAR 270Q +52 1/4W
a 133 RC3-AH47 RD25S470I R FXD CAR 47ft +52 1/4W
RI39 RVR-3E100 X6T100G R VAR MW 1000

. R140 RVR—BE100 X6T lOOfl R V A R WV 1008
R141 RCB-AH6R8K RD25S6.8KOJ R FXD CAR 6.3kfl +52 1/4W
R142 RCB-AH6R8K RD25S6.3KOJ R FXD CAR 6.8kO +52 1/4W
R143 RCB-AHIOK RD25S10K8J R FXD CAR lOkO +52 1/4W
R144 RCB-AHIOK RD25S10KCJ R FXD CAR lOkfl +5Z 1/4W
R145 RCB-AH2.2K RD25S2.2KOJ R FXD CAR 2.2kO +52 1/4W
R146 RMF-&R330QFK SH14X2E3300F R FXD Metal FLM 3300 +12 1/4W
R147 RMF-AR180QFK SN14K2E1800F R FXD Metal FLM 1800 +12 1/4W
RZ48 JVR-3E50-1 X6T500 R VAR WW 500
R149 RCB-AH220K RD25S220KOJ R FXD CAR 220fc0 +52 1/4W
R150 RCB-AH 1R2K RD25S1.2KOJ R FXD CAR 1.2kfl +52 1/4W
R151 RCB-AH10K RD25S10KJU R FXD CAR lOkfl +52 1/4W
R152 RCB—AH 1 OK RD25S10K2J R FXD CAR lOkfl +52 1/4W
R153 RCB-AH2R2K RD25S2.2K0J R FXD CAR 2.2kfl +52 1/4W
R154 RHF-AR270QFK SN14K2E2700F R FXD Metal FLM 2700 +12 1/4W
R155 RMF-AR390QFK SN14K2E390GF R FXD Metal FLM 3900 +12 1/4W
R156 . RVR—BE100 X6T1000 R VAR CSR 1000
R157 RC3-AH220K SD25S220KOJ R FXD CAR 220kfl +52 1/4W
R153 RCB-AH1R2K RD25S1.2KOJ R FXD CAR l.2kO +52 1/4W
R159 RCB-AHI OK RD25S10KQJ R FXD CAR lOkfl +52 1/4W
R160 RCB-AHIOK RD25S10K0J R FXD CAR lOkfl +52 1/4W
R161 RCB-AH2R2K RD25S2-2KQJ R FXD CAR 2.2kfl + S Z L/4W
RI 62 RMF-AR220QFK SN14K2E2200F R FXD Metal FLM 2200 +12 1/4W
R163 RMF-AR750QFK SN14K2E7500F R FXD Metal FLM 7500 +12 1/4W
R164 RVR-BE100 X6T100Q R VAR WW 1000
R165 RCB-AH22OK RD25S220K0J R FXD CAR 220kfl +52 1/4W
R166 RC3-AH1&2K RD25S1.2KCJ R FXD CAR i-2kfl +52 1/4W
R167 RCB-AHIOK RD25S10KOJ R FXD CAR lOkfi +52 1/4W
SI 68 RCB-AH10K R&23S1QKOJ r FXD CAR lOkO +52 1/4W
R169 RCB-AH2R2K RL25S2.2KQJ R FXD CAR 2.2iO +5Z 1/4W
R170 ELMF-AR1OOQFK SN14K2E1000F R FXD Metal FLM 1000 +12 1/4W
R171 XMF-AR750QFK SN14K2S750QF R FXD Metal FLM 7500 +12 1/4W
RI 72 RVR-BE100 X6T1000 R VAR WW 1000
R173 RCB-AH220K RD25S220K3J R FXD CAR 220kO +52 1/4W
R174 RCB-AHIR2K RD25S1.2KOJ R FXD CAR 1.2kO +52 1/4W
R175 RCB-AHIOK RD25S10KQJ R FXD CAR lOkO +52 1/4W
R176 RCB-AHIOK RD25SIQKOJ R FXD CAR LOkO +52 1/4W
R177 RCB-AH2R2K RD25S2.2K0J R FXD CAR 2.2kO +52 L/4W
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R178thru RMF-AR68KFK SN14K2E68K8F R: FXD Mecal FLM 68k8 ±12 1/4WR186
R187 RMF-AR820QFK SN14K2E8208F R: FXD Mecal FLM 8208 ±12 1/4W
R188Chru RKF-AR10QFK SN14K2E108F R: FXD Metal FLM 108 ±12 1/4WR196
R197chru RCB-AH4R7K RD25S4.7K8J R: FXD CAR 4.7W3 ±52 1/4WR206
R207 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R208 RCB-AH1OK RD25S10K8J R: FXD CAR. 10k8 ±52 1/4W
R209 RCB-AH4R7K RD25S4.7K8F R: FXD CAR 4.7k8 ±52 1/4W
R210 RCB—AH470—1 RD25S4708J R; FXD CAR 4708 ±52 1/4W
R211 RCB-AH820 RD25S8208J R: FXD CAR 8208 ±52 1/4W
R212 RCB-AH1K RD25S1K8J R: FXD CAR lk8 ±52 1/4W
R213 RCB-AH10 RD25S108J R: FXD CAR 108 ±52 1/4W
R214 RCB-AHI0 RD25S108J R: FXD CAR 108 ±52 1/4W
R215 RCB-AH100 RD25S100QJ R: FXD CAR 1008 ±52 1/4W
R216 RCB-AH100 RD25S1008J R: FXD CAR 1008 ±52 1/4W
R217 RCB-AH270-1 RD25S2708J R: FXD CAR 2708 ±52 1/4W
R218 RCB-AH47 RD25S478J R: FXD CAR 478 ±52 1/4W
R219 Hoc assigned
R220 RVR-BE100 X6T1008 R: VAR CER 1008
R221 RCB-AH6R8K RD25S6.8K8J R: FXD CAR 6.8k8 ±52 1/4W
R222 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R223 RCB-AH5R6K-1 RD25S5.6K8 R: FXD CAR 5.6k8 ±52 1/4W
R224 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R225 RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2kfl ±52 1/4W
R226 RCB-AH2R7K RD25S2.7K8J R: FXD CAR 2.7k8 ±52 1/4W
R227 RCB-AHXR2K RD25S1.2K8J R: FXD CAR 1.2k8 ±52 1/4W
R228 RCB-AH390 RD25S3908J R: FXD CAR 3908 ±52 1/4W
R229 RCB-AH270 RD25S270QJ R: FXD CAR 2708 ±52 1/4W
R230 RCB-AH82 RD25S828J R: FXD CAR 828 ±52 1/4W
R231Chru RCB-AHSR6K RD25S5. 6K8J R: FXD CAR 5.6k8 ±52 1/4tfR234
R235chru RCB-AH2R2X RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4WR238
R239 RCB-AHI20-1 RD25S1208J R: FXD CAR 1208 ±52 1/4W
R240chru RCB—AH560—1 RD25S5608J R: FXD CAR 5608 ±52 1/4WR242
R243 RCB-AHIOK RD25S10K8J R: FXD CAR 10k8 ±52 1/4W
R244 RCB-AH8R2K RD25S8.2K8J R: FXD CAR 8.2k8 ±52 1/4W
R245 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R246 RCB-AH5R6K-1 RD25S5.6K8J R: FXD CAR 5.6k8 ±52 1/4W
R247 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R248 RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4W
R249 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R250 RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4W
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R251 RCB-AH5R6&-1 RD25S5.6K8J R: FCD CAR 5.6k8 ±52 1/4W
R252 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R253 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R254 RCB—AH5R6K-1 RD25S5.6K8J R: FXD CAR 5.6kft ±52 1/4W
R255 RCB-AH3R3K 8D25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R256 RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2k8 ±52 I/4W
R257 RCB-AHIOK HD25S10K8J R: FXD CAR 10k8 ±52 1/4W
R258 RCB-AHIOK RD25S10K8J R; FXD CAR 10kfl ±52 1/4W
R259 RCB-AHISO RD25S1508J R: FXD CAR 1508 ±52 1/4W
R260 RCB-AH47-1 RD25S478J R: FXD CAR 478 ±52 1/4W
R261 RVR-BE100 2671008 R: VAR WW 1008
R262 Not assigned
R263 RVt -BE20 X6T208 R: VAR WW 208
R264 RCB-AH100 BD25S1008J R; FXD CAR 1008 ±52 1/4W
R265 RCB-AH820 RD25S8208J R: FXD CAR 8208 ±52 1/4W
R266 RCB-AH2R2K RD25S2.2K8 R: FXD CAR 2.2k8 ±52 1/4W
R267 RCB-AH470 RD25S4708J R: FXD CAR 4708 ±52 1/4W
R268 RCB-AH8R2K RD25S8.2K8J R: FXD CAR 8.2k8 ±52 1/4W
R269 RCB—AH6R8K RD25S6.8K8J R: FXD CAR 6.8k8 ±52 1/4W
R270 RCB-AH1R5K-1 RD25S1.5K8J R: FXD CAR 1.5k8 ±52 1/4W
R271 RCB—AH560—1 RD25S5608J R; FXD CAR 5608 ±5Z 1/4W
R272 RCB-AH390—1 BD25S3908J R: FXD CAR 3908 ±52 1/4W
R273 RCB—AH180—1 RD25SI808J R: FXD CAR 1808 ±52 1/4W
R274 RCB-AH39-1 KD25S398J R: FXD CAR 398 ±52 1/4W
R275Chru RCB-AH5R6K RD25S5.6K8J R: FXD CAR 5.6k8 ±52 1/4WR277
R278thru RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4WR280
R281thru RCB-AH5R6K RD25S5.6K3J R: FXD CAR 5.6k8 ±52 1/4WR283
R284thru RCB-AH2R2K RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4WR286
R287 RCB-AH33K RD25S33K8J R: FXD CAR 33k8 ±52 1/4W
R288 RCB-AH33K RD25S33K8J R: FXD CAR 33k8 ±52 1/4W
R289 RCB—AK220-1 RD50S2208J R: FXD CAR 2208 ±52 1/2W
R290 RCB-AH150 BD25S1508J R: FXD CAR 1508 ±52 1/4W
R291 RCB-AH3R3K RD25S3.3X8J R: FXD CAR 3.3k8 ±52 1/4W
R292 RCB-AH5R6K-1 RD25S5.6K8J R: FXD CAR 5.6k8 ±52 1/4W
R293 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R294 RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4W
R295 RCB-AH3R3K RD25S3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R296 RCB-AH5R6K-1 ~- RD25S5.6K8J R: FXD CAR 5.6k8 ±52 1/4W
R297 RCB-AH3R3K RS2SS3.3K8J R: FXD CAR 3.3k8 ±52 1/4W
R298 RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2k8 ±52 1/4W
R299 RC2-AR2R7K RD25S2.7K8J R: FXD CAR 2.7k8 ±52 1/4W
R300 RCB-AHIR2K RD25S1.2K8J R: FXD CAR 1.2k8 ±52 1/4W
R301 RCB-AH390 RD25S3908J R: FXD CAR 3908 ±52 1/4W
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8302 RCB-AH270 RD25S2701U R:FXDCAR 270U- ±52 1 /4W
R303 RCB-AH82 ' RDZ5S820J R:FXDCAR 823 ±51 1/4W
R304 RCB-AH39 RD25S39UJ R:FXDCAR 398 ±52 1/4W
R305thruR309 RCB-AH5R6K RD25S5.6K1JJ R:FXDCAR 5.6kii ±52 T/4W
R310thruR314 RCB-AH2R2K RD25S2.2K«J R:FXDCAR 2.2kfi ±52 1/AW
R315 RCB-AH120 RD25S120UJ R:FXDCAR 120U ±52 1/4W
R316 RCB-AH680 RD25S680QJ R:FXDCAR 680a ±52 J/4W
R317 RVR-BE100 X6T100Q R:VARWW 100s t
R318 RCB-AH560 RD25S560QJ R:FXDCAR 5608 ±52 1/4W
R319 RCB-AH560 RD25S560UJ &:FXDCAR 560U ±52 1/4W
R320 RCB-AH1OK 3D25S1OKQJ R:FXDCAR 10ka ±52 1/4W
R321 RCB-AH8R2K. RD25S8.2KOJ R:FXDCAR 8.2Kii ±52 1/4W
R322 RCB-AH47K RD25S47KOI R:FXDCAR 47ka ±52 1/4W
R323 RCB-AH47K RD25S47KOJ R:FXDCAR 47kii ±52 1/4W
R324 RCB-AH150 RD25S1500J R:FXDCAR 150a ±52 1/4W
R325 RCB-AK220-1 8D50S220WJ R:FXDCAR 22OU ±52 1/2W
R326 Hoc assigned
R327 Hot assigned
R328cbruR331 RCB-AH2R2K RD25S2.2KOJ R:FXDCAR 2.2kU ±52 1/4W
R332 RCB-AH33-L . RD25S332J R:FXDCAR 33a ±52 1/4W
R333 RCB-AH100 RD25S1008J R:FXDCAR 100a ±52 1/4W
R334cbruR336 NoC assigned
R337 RCB-AH3R3K-I RD25S3.3Kaj R:FXDCAR 3.3kU ±52 1/4W
R338 RCB-AHT0-1 RD25S10QJ R:FXDCAR 10a ±52 1/4W
R339 RCB-AH220-L RD25S220UJ R:FXDCAR 2203 ±52 1/4W
R340 DSP-000015-l 21D28 Tbermis ter
C341 CSM-ACRO1U50V 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C342 CSM-ACR047tl 5 0 V 0.047UF50WV C:FXDCER 0.047«F +80, -202 50V
C343 CSM-AC22P50V 22PF50WV C:FXDCER 22pF ±102 50V
C344thruC348 CSM-ACRO 1U50V 0.010F50WV C:FXDCSR O.OIuF +80, -202 50V
C349 CTA-AB10U35V 221M3502-106M C:FXDELECT TAHTAL lOuF ±202 35V
C350 CSM-ACRO1USOV 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C351 CSM-ACRO 4 7U5 0 V 0.047UF50WV C:FXDCER 0.047uF +80, -202 50V
C352 CSM-ACRO1U50V 0.010F50WV C:FXDC£R O.OIuF +80, -202 50V
C353 CSM-ACRO 1U50V 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C354 CSM-ACR047U50V 0.047UF50WV C:FXDCER 0.047uF +80, -202 50V
C355 CSM-ACRO1USOV Q.01UF50WV C:FXDCER 0.0luF +80, -202 50V
C356 CSM-ACR01U 5 0 V 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C357 CSM-ACRO4 7U 50V 0.047UF50WV C:FXDCER 0.047uF +80, -20% 50V
C353 CSM-ACRO1U50V 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C359 CSM-ACRO1USOV 0.01UF50WV C:F]QCER O.OIuF +80, -202 50V
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C360 CSM-ACR047U50V 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C361Cbru CSM-ACRO1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50VC374
C375 CSM-ACR047TJ50V 0.047UF50WV C: FXD CSR 0.047uF +80, -202 50V
C376 CSM-AC15P50V I5PF50WV C: FXD CER 15pF ±102 5QV
C377cbru CSM-ACRO1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50VC379
C380 CSM-ACR047U50V 0.047UF50WV C: FXD CSR 0.047uF +80, -202 50V
C381 CTA-AB10U35V 221M3502-106M C: FXD ELECT TANTAL 10uF ±202 35V
C382 CTA-AB10U35V 221M3502-106M C: FXD ELECT TANTAL 10uF ±202 35V
C383Cbru CSM-ACRO1050V 0.01UF5QWV C: FXD CER O.OIuF +80, -202 50VC392
C393 CFM-AL2000P-3 CQ08S2B-20000-J02 C: FXD Styrpl 2000pF
C394 CTM-AC20P ECV1ZW20X32 C: VAR CER 20pF
C395 CSM-ACRO1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C396 CSM-ACRO47050V 0.047UF50WV C: FXD CSR 0.047uF +80, -202 50V
C397 CSM-ACRO1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C398 CSM-ACRO1U50V 0.01DF50WV C: FXD CER O.OIuF +80, -202 50V
G399 CSM-ACR047U5 0V 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C400 CSM-ACB.047tJ50V Q.0470F50KV C: FXD CSR 0.047uF +80, -202 50V
C401 CSM-ACRO1050V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C402 CSM-ACRO1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C403 CSM-ACR047U50V 0.0470F50WV C: FXD CER 0.047uF +80, -202 50V
C404Cbru CSM-ACRO1O50V Q.010F50WV C: FXD CER O.OIuF +80, -202 50VC406
C407 CSM—ACR047U50V 0.0470F50WV C: FXD CER 0.047uF +80, -202 50V
C408Cbru CSM-ACRO1050V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50VC410
C411 CSM-ACR04 7U50 V 0.0470F50WV C: FXD CER 0.047uF +80, -202 50V
C412 CSM-ACRO 1050V 0.010F50WV C: FXD CER O.OIuF +80, -202 50V
C4I3 CSM-ACRO1U50V 0.01UF50WV C: FXD CSR O.OIuF +80, -202 50V
C414 CSM-ACR047U50V 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C415Cbru CSM-ACRO1050V 0.010F50WV C: FXD CER O.OIuF +80, -202 50VC417
C418 CMC-AB10PR5K-4 DM10D100J5 C: FXD DIPPED MICA 10pF ±52 SOOV
C419 NoC assigned
C420 CTM-AC6P ECV1ZW06X32 C: VAR CER 6pF
C421 CTM-AC20P ECV1ZW20X32 C: VAR CER 20pF
C422 CMC-AB47PR3K-4 DM10D470J3 C: FXD DIPPED MICA 47pF ±52 300V
C423 NoC assigned
C424 CSM—AB27P50V-6 CC4501H270KY C: FXD CER 27pF ±102 50V
C425Cbru CSM-ACRO1USOV 0.01UF50WV C: FXD CER O.OIuF +80, -202 50VC437
C438 CSM-ACR047U50V 0. Q47UF50WV C: FXD CSR O.Q47uF +80, -202 50V
C439 CSM-ACR01U 50 V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C440 CSM-ACR047U50V 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
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C441 CSM-ACR0105 OV 0.010F50WV C: FXD CER O.OIuF +80, -202 50V
C442 CSM-ACRO 1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C443 CSM-ACR047U 5 0 V 0.0470F50WV C: FXD CER 0.047«F +80, -202 50V
C444thru CSM-ACRO1O50V 0.01UF50WV C: FXD CER O.OIjtF +80, -202 50VC449
C450 CSM—ACR047U50V 0.047TJF50WV C: FXD CER 0.047wF +80, -202 50V
0451thru CSM-ACRO 1050V 0.010F50WV C: FXD CER O.OIuF +80, -202 50VC455
C456 CFM-AL2000P-3 CQ08S2B—20000-J02 C: FXD Styrol 2000pF
C457 CTM-AC20P ECV1ZW20X32 C: VAR CER 20pF
C458 CSM-ACRO 1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C459 CSM-ACRO 1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C460 CSM—ACR047050V 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C461 CSM-ACRO 1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C462 CSM-ACR047050V 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C463 CSM-ACRO IU50V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C464 CSM-ACR047U50V 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C465 CSM-ACROJ050V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C466 Hot assigned
C467thru CSM-ACRO1050V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50VC474
C475thru CCK-AA100025V 25T100 C: FXD ELECT 100jiF 25VC478
C479 CCK-AA100U10V 10T100 C: FXD ELECT IOOuF 10V
C480 CCK-AA100010V 10T100 C: FXD ELECT IOOuF 10V
C481thru CSM-ACRO1U50V 0.01UF50WV C: FXD CER O.OIliF +80, -202 50VC483
C484thru CTA-AC1050V 242M5002-105M C: FXD ELECT TANTAL 1uF ±202 50VC4S8
C489thru CIA-ACRO1050V 0.01UF50WV C: FXD CER O.OIuF +80, -202 50VC498
C499 Hot assigned
C500 CSM-ACRO 1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C501 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C502 CSM-AC22P50V-1 22PF50WV C: FXD CER 22pF ±102 50V
CS03 CSM-ACROlUSOV-i 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C504 CSM-ACRO1U50V-1 0.01UP50WV C: FXD CER O.OIyF +80, -202 50V
C505 CSM-AB82P50V-6 CC45UJ1H820KY C: FXD CER 82pF ±102 50V
C506 CSM—AB82P5 0V—6 CC45UJ1H820KY C: FXD CER 82pF ±102 50V
L511thru LCL-B00376-1 TPF0410-331K L: FXD Coil 330uHL513
L514 LCL-C00501-1 ★ L: FXD Coil
L515 LCL-B00376-1 TPF0410—331K L: FXD Coil 330uH
L516 LCL-B00376-1 TPF0410-33 IK L: FXD Coil 330jiH
L517 LCL-B00375-1 TPF0410-22 IK L: FXD Coil
L518 LCL-B00376—1 TPF0410—331K L: FXD Coil 330uH
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L519 LCL-BOO141—1 TPF0410-47 IK L: FXD Coil.
L520 LCL-C00563A-1 * L: FXD Coil
L521 LCL-BOO376-1 TPF0410-33 IK L: FXD Coil 330uH
L522 LCL-C00501—1 * L: FXD Coil
L523thruL525 LCL-BOO376-1 TPF0410-33 IK L: FXD Coil
L526 LCL-C00013—1 CSL0812-18IJ L: FXD Coil 180uH
L527 LCL-C00013-t CSL0812-181J L; FXd Coil !80uH
L528 LCL-TO0084-1 * L: FXD Coil
L529 LCL-B00376-1 TPF0410-331K L: FXD Coil
X541 DXD-000445-1 * Crystal
J545 JCR-AF050PX02-1 HIF3F-50P-2.54DS Connector
Q601 SFN-2SK33 2SK33F FET Junction N-Channel
Q602 STP-2SA1015 2SA1015 Transistor SI PNP
Q603 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q604 STP-2SAI015 2SA1015 Transistor SI PNP
Q605 SFN-2SK33 2SK33F FET Junction N-Cbannel
Q606 . SFN-2SK33 2SK33F FET Junction N-Channel
Q607 STP-2SA1015 2SA1015 Transistor SI PNP
Q608 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q609 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q610 STP-2SA1015 2SA1015 Transistor SI PNP
Q611 STN-2SC1815-15 2SC1815GR Transistor SI NPN
D621tbruD623 SDS-1S2222 1S2222 Diode SI
D624 SDS-1S2222 1S2222 Diode SI
0625 SDS-1S2222 JS2222 Diode SI
R628 RCB-AH3R3K RD25S3.3KCJ R: FXD CAR 3.3KQ ±52 1/4W
R629 RCB-AH2R2K RD25S2.2KCJ R: FXD CAR 2.2KC ±5Z 1/4W
R630 RCB-AH5R6K RD25S5.6KQJ R: FXD CAR 5.6KG ±52 1/4W
R631 RCB-AH39-1 RD25S390J R: FXD CAR 39C ±52 1/4W
R632 RCB-AH150-1 RD25S150CJ R: FXD CAR 150fl ±52 1/4W
R633 RCB-AH8R2K-1 RD25S8.2XOJ R: FXD CAR 8.2kC ±52 1/4W
R634 Not assigned
R635 RCB-AH2R2K-1 RD25S2.2KCJ R: FXD CAR 2.2kC ±52 1/4W
R636 RCB-AH10-1 RD25S10CJ R: FXD CAR 10C ±52 1/4W
R637 RCB-AH51-1 RD25S51CJ R: 7XD CAR 51C ±52 1/4W
R638 RCB-AH47K-1 RD25S47KCJ R: FXD CAR 47W2 ±52 1/4W
R639 RCB-AH47K-1 RD25S47KCJ R: FXD CAR 47kC ±52 1/4W
R640 RCB-AH100-1 RD25S100CJ R: FXD CAR 100C ±52 1/4W
R641 RCB-AH47K-1 RD25S47KCJ R: FXD CAR 47kfl ±52 1/4W
R642 RCB-AE47K-1 RD25S47KCJ R: FXD CAR 47kC ±52 1/4W
R643 RCB-AK220-1 RD50S220CJ R: FXD CAR 220C ±52 1/2W
R644 RCB-AH150-1 RD25S150CJ R: FXD CAR 150C ±52 1/4W
R645 RCB-AH3R3K-1 RD25S3.3KCJ R: FXD CAR 3.3kC ±52 1/4W
R646 RCB-AH5R6K-1 RD25S5.6KCJ R: FXD CAR 5.6kC ±52 1/4W

B L P - 0 1 0 2 3 0  8 / 1 0



Parts No. ADVANTEST 
Stock Na Mfr Stock No. Description

R647 RC3-AH3R3K-1 RD25S3.3kOJ R; FXD CAR 3.3kU ±52 1/4W
£648 RCB-AH2R2K-1 RD25S2.2K8J R: FXD CAR 2.2W* ±52 1/4W
R649 RCB-AH47K-1 RD25S47K&J R: FXD CAR 47ktf ±52 1/4W
R650 RCB-AH47K-1 RD25S47K8J R: FXD CAR 47kfl ±52 t/4W
R651 RCB-AH39—1 RD25S390J R: FXD CAR 390 ±52 1/4W
R652 RCB-AH150-1 RD25S150OJ R: FXD CAR 150Q ±52 1/4W
R653 RCB-AH51-1 RD25S510J R: FXD CAR 510 ±32 1/4H
R654 RCB-AH13 RD25S150J R: FXD CAR 150 ±52 1/4W
R655 RCB-AH10-I RD25S10QJ R: FXD CAR 10U ±52 1/AW
R656 RCB-AH2R2K-I RD25S2.2KOJ R; FXD CAR 2.Zkii ±52 1/4W
R657 RCB-AH8R2K-1 KD25S8.2K&J R: FXD CAR 8.2W2 ±52 1/4W
R658 RCB-AH100-1 RD25S1OOOJ R; FXD CAR 1000 ±52 1/4W
R659 RCB-AH10K-1 RD25S10KQJ R: FXD CAR 10KS ±5Z 1/4W
R660 RCB-AHIOK-1 RD25SI0KHJ R: FXD CAR lOkfl ±52 1/4W
R661 RCB-AH39-1 RD25S390J a: FXD CAR 390 ±52 1/4W
R662 RCB-AH150-1 &D25S150OJ R: FXD CAR 1500 ±52 1/4W
R663 RCB-AH51-I RD25S510J R: FXD CAR 510 ±52 1/AW
R664 RCB-AH15 RD25S150J R: FXD CAR 150 ±52 1/4W
R665 RCB-AH10-1 RD2SS100J R; FXD CAR 100 ±52 1/4W
R666 RCB-AH2R2X-1 RD25S2.2KQJ R: FXD CAR. 2.2kO ±52 1/4W
R667 RCB-AH8R2K-1 RD25S3.2KOJ R: FXD CAR S.2ku ±5Z I/4W
R668 RCB-AH100-1 RD2551000J R: FXD CAR 1000 ±52 1/4W
R669 RVR-BE20 X6T200 R; VAR WW 200
R670thru RCB-AH15-1 RD25S15UJ R: FXD CAR 150 ±52 1/4WR678
R679 Hoc assigned
R680 RMF-AR68QFK-1 SN14K2E68QF R: FXD Metal FLM 68« ±12 1/4W
C681 CTM-AC20P ECV1ZW20X32 C; VAR CER 20pF
C682 CMC-AB47PR3K-4 DM10D470J3 C; FXD DIPPED MICA 47pF ±5Z 300V
C683cbru CSM-ACR01050V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20Z 50VC685
C636 CSM—ACR047U50V—1 0.047UF50WV C: FXD CER Q.047uF +80, -202 50V
C687 CSM-ACRO 1U50 V-1 Q.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C6S8 CSM—ACR04 7U5 0 V-1 0.047TTF50WV C: FXD CER 0.047uF +80, -202 50V
C689ChTU CSM-ACRO1050V-1 0.Q1UF50WV C: RXD CER O.OIuF +80, -202 50VC691
C692 CSM—ACR04 7U5 0 V—1 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C693 CSM-ACR01U50 V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C694 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C695 CMC-AB 47PR3K-4 DM10D470J3 C: FXD DIPPED MICA 47pF ±52 300V
C696 CTM-AC20P ECV1ZW20X32. C: VAR CER 20pF
C697 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C698 CSM-ACRO 4 7U 50 V-1 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C699 CSM-ACR01TJ50 V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C700 CSM-ACR01U 5 0 V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C701 CMC-AB4 7PR3K-4 DM10D470J3 C: FXD DIPPED MICA 47pF ±52 300V
C702 CTM-AC20P ECV1ZW20X32 C: VAR CER 20pF
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C703 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OlyF +80, -20Z 50V
C704 CSM-ACR047U50V-1 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C705thru CSM—AC22P5OV-1 22PF50WV C: FXD CER 22pF ±102 50VC707
C708 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C709 CSM-ACR047050V-1 0.047UF50WV C: FXD CER 0.047uF +80, -20% 50V
L711 LCL-B00375-1 TPF0410-22 IK L: FXD Coil 220uH
L712 LCL-BOO141-1 TPF0410-47 IK L: FXD Coil 470UH
L713 LCL-BOO376-1 TPF0410-33IK L: FXD Coil 330uH
L714 LCL-B00376-1 TPF0410-331K L; FXD Coil 330«H
L715 LCL-B00375-1 TPF0410-221K L: FXD Coil 220uH
L716 LCL-BOO141-1 TPF0410-47 IK L: FXD Coil 470uH
L717 LCL-BOO376-1 TPF0410-331K L: FXD Coil 330uH
L718 LCL-B00375-1 TPF0410-221K L: FXD Coil 220uH
L719 LCL-BOO141-1 TPF0410-471K L: FXD Coil 470uH
L720 LCL-B00376-1 TPF0410-331K L: FXD Coil 330iiH
X731 DXD-000445-1 * Crystal
X732 DXD-000446-1 * Crystal
X733 DXD-000446-1 * Crystal
R741 RCB-AH47K-1 RD25S47KOJ R: FXD CAR 47kfl ±52 1/4W
R742 RCB-AH47K-1 RD25S47KOJ R: FXD CAR 47W2 ±52 1/4W
R743 RCB-AH150-1 RD25S150OJ R: FXD CAR 150C ±52 1/4W
R744 RCB-AK220—1 RD50S2200J R; FXD CAR 2200 ±52 1/2W

JTT-AB00EXQ4-1 A-105 Hermetic Seal
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TR4172 LOG AMP. BLP-010231

Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

ICltbruIC4 SHB-000554 * IC Hybr id
ICS SHB-000555-1 * IC Summing Amplifier
IC6 SHB-000555-1 * IC Summing Amplifier
IC7 SIA-TL084-6 TL084ACN IC JFET Input Operational Amplifier
IC8 SIA-356-1 LF356H IC Junction FET Input Type Operational Amplifier
IC9 SIA-DG201-1 DG201BK IC Quad Monolithic SPST CMOS Analog Switch
ICIO SIA-356-1 LF356AH IC Junction FET INPUT Type Operational Aoplifier
ICll SIA-357-1 LF357H IC JFET Input Amplifier Wide Band Decompensated
ICl 2 SLA-357-2 LF357H IC JFET Input Amplifier Wide Band Decompensated
IC13 SIA-356-1 LF356 IC Junccion FET InpuC Type Operacional Amplifier
IC14 SIA-DG20I-1 DG201BK IC Quad Moaolitbic SPST CMOS Analog Switch
ICl 5 SIA-356-1 LP356 IC Junction FET Input Type Operational Amplifier
IC16 SIA-319-1 LH319H IC Higb Speed Dual Comparator
IC17 SIA-356-1 LF356H IC Junction FET INPUT Type Operational Amplifier
ICl 8 SIA-357-2 LF357H IC JFET Input Amplifier Wide Band Decompensated
ICt9 SIA-357-2 LF357H IC JFET Input Amplifier Wide Band Decompensated
IC20tbruIC22 SIA-324-1 LM324 IC Quadruple Operational Amplifier
IC23 SIA-339-1 LM339 IC Quad Comparator
IC24 SIA—DG201-1 DG201BK IC Quad Monolithic SPST CMOS Analog Swiccb
IC25tbruIC27 SIT-74LS174 SN74LS174N IC He* D-Type Flip Flop Low Power
IC28 SIT-74LS138 SN74L3138N IC 3 to 8 Line Decoder Multiplexer Low Power
IC29 SIA-357-1 LF357H IC JFET Input Amplifier Wide Band Decompensated
IC30 SIT-74LS74 SN74LS74N IC Dual D-Type Positive - Edge - Triggered Flip Flop witb Preset AND Clear Low Power
Q41 STN-2SC1426-1 2SC1426 Transistor SI NPN
Q42 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q43 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q44tbruQ46 STN-2SC1730-1 2SC1730 Transistor SI NPN
Q47 STN—2SC1426—1 2SC1426 Transistor SI NPN
Q48 SXN-2SC1815-15 2SC1815GR Transistor SI NPN
Q49 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q50thruQ59 STN-2SC1730-1 2SC1730 Transiscor SI NPN
Q60 STN—2SC1815-15 2SC1815GR Transistor SI NPN
Q61 STP—2SA1015-1 2SA1015 Transistor SI PNP
Q62 STN-2SC1815-15 2SC1815GS. Transistor SI NPNQ63 STP-2SA1015-L 2SA1015 Transiscor SI PNP
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Q64 STN-2SC1815-15 ZSC1815GR Transiscor SI NPN
Q65 STP-2SA1015-15 2SAJ015 Transiscor SI PNP
Q66cbruQ70 STN-2SC1730-1 2SCT730 Transiscor SI NPN
Q71cbruQ74 STP-2SA1015-1 2SA1015 Transiscor SI PNP
Q75 STN-2SC639-1 2SC639 Transistor SI NPN
Q76 Noc assigned
Q77 STN-2SC1730-1 2SC1730 Transiscor SI NPN
Q78 STN-2SC1730-1 2SC1730 Transistor SI NPN
Q79 DGP-TT0002-1 2SC1707AH Transistor SI NPN
D81 SDS-1S953-1 1S953 Diode SI
082 SDS-1S953-1 1S953 Diode SI
D83 SDS-1SS97-1 1SS97 Diode SI
D84 SDS-1SS97-1 1SS97 Diode SI
D85 SDS-1S2222-1 1S2222 Diode SI
D86 SDS-1S953-1 1S953 Diode SI
D87 SDS-1S953-1 1S953 Diode SI
D88 SDS-1SS97-1 1SS97 Diode SI
D89 SDS-1SS97-1 XSS97 Diode SI
D90chruDI01 SDS-1S2222-1 1S2222 Diode SI
D102 SDS-LD1-1 LD—1 Diode SI
D103 SDZ-WZ120 WZ-120 Zener Diode
D104cbruD107 SDS-1S2222-1 IS2222 Diode SI
D108tbruDill SDS-1SS97-1 1SS97 Diode SI
Dt 12 SDS-LD1-1 LD—1 Diode SI
D113 SDZ-D030-1 RD3.0F Zener Diode
D114 Cbru D? 19 SDS-1S2222-1 IS2222 Diode SI
D120 Not assigned
RI 21 RMF-AR300QFK-1 SN14K2E300UF R: FXD Metal FLM 3008 ±1Z 1/4W
R122 RMF-AR2QQFK-1 SN14K2E20UF R: FXD Metal FLM 20K ±12 1/4W
R123 RMF-AR300QFK-1 SN14K2E3008F R: FXD Metal FLM 3008 ±1% 1/4W
R124 RMF-AR15KFK-1 SN14K2E15K8F R: FXD Metal FLM 15k8 ±12 1/4W
R125 RMF-AR6R8KFK-1 SN14K2E6.8KuF R: FXD Metal FLM 6.8k8 ±12 1/4W
R126 RMF-AR1R8KFK-1 SN14K2E1.8KuF R: FXD Mecal FLM 1.8kil ±12 1/4W
R127 &MF-AR1KFK-1 SN14K2E1K8F R: FXD Metal FLM lkii ±12 1/4W
R128 KMF-AR560QFK-1 SN14K2E560UF R: FXD Metal FLM 560iI ±12 1/4W
R] 29 RMF-AR15QFK-1 SN14K2E158F R: FXD Mecal FLM 1 SiJ ±12 1/4W
R130 RMF-AR4 7 QFK-1 SN14K2E47UF R: FXD Metal FLM 478 ±1Z 1/4W
R131 RMF-AR1OKFK-1 SN 14K2E10KiiF R: FXD Mecal FLM 10k8 ±12 1/4W
RI32 RMF-AR1OKFK-1 SN14K2E1OKuF R: FXD Mecal FLM 10ky ±12 1/4W
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R133 RMF-AR10QFK-1 SN14K2E10UF R: FXD Metal FLM 10a ±12 1/4W
R134 RMF-AR10QFK-L SN 14K2E1OaF R: FXD METAL FLM 10U ±12 1/4W
R135 RMF-A&390QFK-1 SN14K2E390UF R: FXD Metal FLM 390a ±1% 1/4W
R136 RMF-AR10KFK-I SN14K2ElOKaF R: FXD Metal FLM JOka ±12 J/4W/
RI37 RMF-AR 15KFK- L SN14KZE15KaF R: FXD Metal FLM 15kil ±12 1/4W
R138 RMF-AR47QFK-1 SN14K2E47UF R: FXD Metal FLM 47a ±12 1/4W
R139 RMF-AR100QFK-1 SH14K2E100UF R: FXD Metal FLM 100a ±12 1/4W
R140 RMF-AR1R5KFK-1 SH14K2E1.5KCF R: FXD Metal FLM 1.5ka ±12 1/4W
R141 RCB-AG8R2K-1 RDl2S8.2KaJ R: FXD CAR 8.2k« ±52 1/8W
R142 RMF-AR560QFK-1 SN14K2E560WF R: FXD Metal FLM 560a ±12 1/4W
ill 43 RMF-AR5 6QFK-1 SN14K2E56&F R; FXD Metal FLM 56a ±12 1/4W
R144 RMF-AR120QFK-L SN14K2E120UF R: FXD Metal FLM 120a ±12 1/4W
R145 RVR-BE500 X6T500U R: VAR WW 500a
R146 RMF-AR4 7 0QFK-1 SN14K2E470aF R: FXD Metal FLM 470a ±12 1/4W
R147 RMF-AR470QFK-1 SN14K2E470UF R: FXD Metal FLM 470a ±12 1/4W
R148 RMF-AR.1R5KFK-1 SN 14K2E1. 5KCF R: FXD Metal FLM 1.5ka ±12 1/4W
R149 RMF-AR4R7KFK-1 SN14K2E4.7KaF R: FXD Metal FLM 4.7ka ±12 1/4W
R150 RMF-AR8R2KFK-1 SN14K2E8.2KaF R: FXD Metal FLM 8.2kfi ±12 I/4W
R15I RMF-AR2R7XFK-1 SN14K2E2.7KUF R: FXD Metal FLM 2.7ka ±12 1/4W
R152 RMF-AR47QFK-1 SH14K2E47UF &: FXD Metal FLM 470 ±12 1/4W
R153 RMF-ARS20QFK-1 SN14K2E820UF R: FXD Metal FLM 820a ±12 1/4W
R154 RMF-AR5 60QFK-1 SN14K2E560UF R: FXD Metal FLM 560a ±1% 1/4W
R155 RMF-A&47QFK-1 SN14K2547UF R: FXD Metal FLM 47a ±12 1/4W
R156 RMF-AR1OKFK-1 SN14K2E10KaF R: FXD Metal FLM 10k3 ±12 1/4W
R157 RVR-BE100-1 X6S100U R: VAR WW 100a
R158 RMF-A&1OKFK-1 SN14K2E10KUF R: FXD Metal FLM 10ka ±12 1/4W
R159 RMF-AR. 10QFK-1 SN14K2E10UF R: FXD Metal FLM 10a ±12 1/4W
R160 RMF-AR10QFK-1 SNl4K2E10flF R: FXD Metal FLM 10u ±12 1/4W
R161 RMF-AR390QFK-1 SN14K2E390UF R: FXD Metal FLM 390a ±12 1/4W
R162 RMF-AR5R6KFK-1 SN 14K2E5•6KUF R: FXD Metal FLM 5.6ka ±12 1/4W
R163 RMF-AR 7R5KFK-1 SN14K2E7.5KuF R: FXD Metal FLM 7.5ka ±12 1/4W
RI 64 RMF-AR47QFK-1 SN14K2E47UF R: FXD Metal FI2i 47a ±12 1/4W
R165 RMF-AR5 0QFK-1 SN14K2E50UF R: FXD Metal FLM 50a ±12 1/4W
R166 RMF-AR1R2KFK-1 SN14K2E1.2KwF R: FXD Metal FLM 1.2ka ±12 1/4W
R167 RMF-AR82QFK-1 SN14K2E82uF R: FXD Metal FLM 82a ±12 1/4W
R168 RMF-AR1&2KFK-1 SN14K2£l.2KaF R: FXD Metal FLM 1.2ku ±12 1/4W
R169 RMF-AR390QFK-1 SN14K2E390uF R: FXD Metal FLM 390a ±12 1/4W
R170 RMF-AR5R6KFK-1 SN14K2E5.6KaF R: FXD Metal FLM 5.6ka ±12 1/4W
RI 71 RMF-AR 7R5KFK-1 SN14K2E7.5KaF R: FXD Metal FLM 7.5ka ±12 1/4W
RI 72 RMF-AR100QFK-1 SN 14K2E10OuF R: FXD Metal FLM 100a ±12 1/4W
RI 73thru RKF-AR1 OKFK-1 SN 14K2E1OKliF R: FXD Metal FLM 10ka ±12 1/4WRI.78
RI 79 RCB-AG15K-1 RD12S15KaJ R: FXD CAR 15ka ±52 1/8W
R1S0 RCB-AG100-1 RDl2S100aJ R: FXD CAR 100a ±52 1/8W
R181 RCB-AG10K-1 RD12S1OKuJ R; FXD CAR 1Oka ±52 1/8W
R182 RCB-AG100-1 RD12S100UJ R: FXD CAR 100a ±52 1/8W
R183 RCB-AG1R5K-1 RD12S1.5KuJ R: FXD CAR 1.5ka ±52 1/8W
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R184cbru RCB-AG1K-1 RD12SlKuJ R: FXD CAR lku ±52 1/8WR186
&187 RCB-AG8R2K-1 RD12S8.2KUJ R: FXD CAR 8.2kii ±5% 1/8W
R188 RCB—AG1K-1 RD12SIKUJ R: FXD CAR lkii ±52 1/SW
R189 RCB-AG1OK-1 RD12S1OKuJ R: FXD CAR lOku ±52 1/8U
R190 RCB-AG100-1 RD12S100UJ R: FXD CAR 1008 ±52 1/8W
R191 RCB-AG15K-1 SD12S15KUJ R: FXD CAR 1 Skii ±52 1/3W
R192 RCB-AG100-1 RD12S100UJ R: FXD CAR 100U ±52 1/8W
R193 RCB-AG1R5K-1 RD12S1.5KuJ R: FXD CAR 1.5ku ±52 1/8W
R194 RCB-AG1K-X RD12S1KUJ R: FXD CAR lkii ±52 1/8W
R195 RCB-AG8R2K-1 RD12S8.2K&J R: FXD CAR 8.2kii ±52 1/8W
R196 RC3-AG1K-1 RD12S1KUJ R: FXD CAR lkU ±52 1/8W
R197 RCB-AG15K-1 RD12S15KUJ R: FXD CAR 15ku ±52 1/8W
R198 RCB-AG10K-1 RD12S10KUJ R: FXD CAR JOktt ±52 1/8V
R199 RCB-AG100-1 RD12S100UJ R: FXD CAR lOOw ±52 1/8W
R200 RCB-AG100-1 RD12S100UJ R: FXD CAR 100U ±52 1/8W
R201 RCB-AG1R5K-1 8D12S1.5KUJ R: FXD CAR 1.5WJ ±52 1/8W
R202 RMF-AR1 OKFK-1 SN 14K2E1OKiiF R: FXD Metal FLM 10kU ±12 1/4W
R203 BMF-AR100QFK-1 SN14K2E100UF R: FXD Metal FLM 100U ±12 1/4W
R204 RMF-AR15KFK-1 SN14K2E15KOF R: FXD Metal FLM 15kii ±12 1/4W
R205 RMF-AR100QFK-1 SN14K2EIOOuF R: FXD Metal FLM 100U ±12 1/4U
R206 RMF-AR1R5KFK-1 SN14K2El-5KuF R: FXD Metal FLM 1.5kii ±12 1/4W
R207 RCB-AG8R2K-1 RD12S8.2KUJ R: FXD CAR S.2ku ±52 1/4W
R208 RMF-AR56QFK-1 SN14K2E56itf R: FXD Metal FLM 56U ±12 1/4W
R209 3MF-AR560QFK-1 SN14K2ES60UF R: FXD MetaX FLM 560u ±12 1/4W
R210 RMF-AR470QFK-1 SN14K2E470UF R: FXD Metal FLM 470U ±12 1/4W
R211 RHF-AR120QFK-1 5N14K2E120uF R: FXD Metal FLM 12QU ±12 1/4W
R212 RVR-BE500 X6T500U R: VAR WW 500U
R213 RMF-AR100QFK-1 SN 14K2E1 QOiiF R: FXD Mecal FLM 100U ±12 1/4W
R214 RMF-AR47 0QFK-1 SN14K2E470UF R: FXD Metal FLM 470« ±12 1/4W
R215 RMF-ARXR5KFK-X SN14K2E1.5KuF R: FXD Metal FLM 1.5kii ±12 1/4W
R216 RMF-AR4R7KFK-1 SN14K2E4.7KUF R: FXD Metal FLM 4.7ku ±12 1/4W
R217 RMF-AR5R 6KFK-1 SN14K2E5. 6KiiF R: FXD Metal FLM 5.6k2 ±12 1/4W
R218thru SMF-AR1OKFK-1 SN14K2E10KSF R: FXD Metal FLM lOkii ±12 1/4WR223
R224 BMF-AR3R9KFK-1 SN14K2E3.9KUF R: FXD Metal FLM 3.9kii ±12 1/4W
R225 RCB-AG22K-1 ■RD12S22KUJ R: FXD CAR 22kiJ ±52 1/8W
R226 RCB-AG5R6K-1 RD12S3.6KUJ R: FXD CAR 5.6kii ±52 1/8W
R227 RCB-AG5R6K-1 RD12S5.6KUJ R: FXD CAR 5.6ki2 ±52 1/8W
R228 RCB—AG1K-1 RD12S1KS2J R: FXD CAR lkii ±52 1/8W
R229 RCB-AG IK-1 RD12S1K&J R: FXD CAR lkfi ±52 1/8W
R230 Hot assigned
R231 RVR—CB20-1 RJ6P20U R: VAR CERMET 20ii
R232 RCB-AG8R2K-1 RD12S8.2KUJ R: FXD CAR 8.2kii ±52 1/8W
R233 RCB-AG1K-L RD12S1KUJ R: FXD CAR lkii ±52 1/8W
R234 RCB-AGIK-1 RD12S1KUJ R: FXD CAR lku ±52 1/8W
R235 RMF-AR1KFK-L SN14K2ElKiiF R: FXD Metal FLM lktt ±12 1/4W
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R236 RCB-AG3R2K-1 RD12S8.2K8J R: FXD Metal FLM 8.2kU ±52 1/8W
R237 RMF-AR1KFK-1 SN 14R2E IKiiF R: FXD Metal FLM lkii ±12 1/4W
R238 RVR-BE50-1 X6I508 R: VAR WW 50ii
R239 RMF-AR68QFK-1 SN14K2E688F R: FXD Metal FLM 688 ±12 I/4W
R240 RMF-AR1KFK-1 SN14K2E1K8F R: FXD Metal FLM lkii ±12 1/4W
R241 RMF-AR1KFK-1 SN14K2E1K8F R: FXD Metal FLM lkfl ±12 1/4W
R242 RMF-AR3R9KFK-1 SN14K2E3.9K8F R: FXD Metal FLM 3.9kii ±12 1/4W
R243 RMF-AR5R 6KFK-i SN14K2E5.6K8F R: FXD Metal FLM 5.6k8 ±12 1/4W
R244 RMF-AR1XFK-1 SN14K2E1X8F R: FXD Metal FLM lkii ±12 1/4W
R245 RMF-AR100QFK-1 SN14K2EIOOUF R: FXD Metal FLM 1008 ±12 1/4W
R246 RCB-AG8R2K-1 RD12S8.2K8F R: FXD CAR 8.2W2 ±52 1/8W
R247 RCB-AG470-1 RD12S4708J R: FXD CAR 470« ±52 1/8W
R248 RCB-AG12K-L RD 12S1 ZKuJ R: FXD CAR 12k8 ±52 1/8W
R249 RCB-AG470-1 RD12S470*iJ R: FXD CAR 4708 ±52 1/8W
R250 RCB—AG1K-1 RD12S1KUJ R: FXD CAR lkii ±52 1/8W
R251 RCB-AG100-1 RD12S1OOUJ R; FXD CAR 100U ±52 1/8W
R252 RCB-AG8R2K-1 RD12S8.2K8J R: FXD CAR 8.2k8 ±52 1/8W
R253 RCB-AG180-1 RD12S1300J R: FXD CAR 1808 ±52 1/8W
R254 RVR-CB20—1 RJ6P20U R: VAR CERMET 20u
R255 RCB-AG8R2K-1 RD12S8.2KQJ R: FXD CAR 8.2kii ±52 1/8W
R256 RCB-AG470-1 RD12S470UJ R: FXD CAR 4708 ±52 1/8W
R257 RCB-AG12K-1 RD12S12KUJ R: FXD CAR 12k8 ±52 1/8W
K.258 RCB—AG470-1 RD12S4708J R: FXD CAR 470ii ±52 1/8W
R259 RCB-AG1K-1T RD12S1K8J R: FXD CAR lkii ±52 1/8W
R260 RCB-AGI00-1 RD12S100UJ R: FXD CAR lOOii ±52 1/8W
R261 RCB-AG8R2K-1 8D12S8.2KUJ R: FXD CAR 8.2kii ±52 1/8W
R262 RCB-AG33-1 RD12S338J R: FXD CAR 338 ±52 1/8W
R263 RVR—CB20—1 RJ6P208 R: VAR CERMET 208
R264 RCB-AG8R2K-1 RD12S8.2KUJ R: FXD CAR 8.2kii ±52 1/8W
R265 RCB-AG470-1 RD12S4708J R: FXD CAR 4708 ±52 1/8W
R266 RCB-AG12K-1 ELD12S12K8J R: FXD CAR 12k8 ±52 1/8W
R267 RCB-AG470-1 RD12S4708J R: FXD CAR 4708 ±52 1/8W
R268 RCB-AG1K-1 RD12SlKuJ R: FXD CAR lkii ±52 1/8W
R269 RCB-AG100-1 RD12S1008J R: FXD CAR 100ii ±52 1/8W
R270 RCB-AG8R2K-1 RD12S8.2K8J R: FXD CAR 8.2W3 ±52 1/8W
R271 RCB-AG33-1 RD12S338J R: FXD CAR 33ii ±52 1/8W
R272 RVR-CB20-1 RJ6P208 R: VAR CERMET 20ii
R273 RCB-AG1OK-1 RD12S10K8J R: FXD CAR 10k8 ±51 1/8W
R274 RCB-AG15K-1 RD12S15K8J R: FXD CAR 15kii ±52 1/8W
R275 RCB-AG1R5K-1 RD12S1.5KiiJ R: FXD CAR 1.5kii ±52 1/8W
R276 RCB-AG100-1 RD12S1008J R: FXD CAR 1008 ±52 1/8W
R277 RCB-AG4R7K RD12S4.7K8J R: FXD CAR 4.7Tcu ±52 1/8W
R278 RVR-BE20K X6T20Kii R: VAR WW 20kii
R279 RCB-AG1OK RD12S10KUJ R: FXD CAR 10kii ±52 1/8W
R280 RCB-AG4R7K RD12S4.7KUJ R: FXD CAR 4.7kii ±52 1/8W
R281 RCB-AG100 RD12S1008J R: FXD CAR 100ii ±52 1/8W
R282 RMF-AR560QFK SN14K2E5608F R: FXD Metal FLM 5608 ±12 1/4W
R283 8MF-AR560QFK SN14K2E560liF R: FXD Mecal FLM 5608 ±12 1/4W
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R284 RCB-AG1R2K-1 RD12S1.2KUJ R: FXD CAR 1.2kii ±52 1/8W
R285 RCB-AG1R2K-1 RD12S1.2JUJ R: FXD CAR 1.2kii ±52 1/8W
R286 Not assigned
R287 Not assigned
R288 Not assigned
R289 RCB-AGIK-1 RD12S1KUJ R: FXD CAR lk£J ±52 1/8W
R290 RCB-AG3R9K-1 RD12S3.9KUJ R: FXD CAR 3.9kii ±52 1/8W
R.291 RCB-AG5R6K-1 RD12S5.6KflJ R: FXD CAR 5.6kii ±52 1/8W
R292 RCB-AGIK-1 RD12S1KUJ R; FXD CAR lkii ±52 1/8W
R293 RCB-AG82-1 RD12S82UJ R: FXD CAR 82ii ±52 1/8W
R294 RVR-CB100-1 RJ6P100tt R: VAR CERMET 100*1
R295 RCB-AG8R2K-1 RD12S8.2KiiJ R: FXD CAR 8.2kii ±52 1/8W
R296 RCB-AG IK-1 RD12S1KUJ R; FXD CAR Ikfl ±52 1/8W
R297 RCB-AGIK-1 RD12S1KUJ R: FXD CAR lkii ±52 I/8W
R298 RMF-ARIKFK-1 SN14K2E1K0F R; FXD Metal FLM lkfi ±12 1/4U
R299 RCB-AG8R2K-1 RD12S8.2KiiF R: FXD CAR 8.2kii ±12 1/8W
R300 RMF-AR 1JCFK-1 SN14K2EIKUF R: FXD Metal FLM lkii ±12 1/4W
R301 RVR-BE50-1 X6T50fi R: VAR WW 50U
R302 RMF-AR63QFK-1 SH14K2E6SUF R: FXD Metal FLM 68ii ±12 1/4W
R303 RMF-ARIKFK-1 SN14K2E1KUF R: FXD Metal FLM lkii ±12 1/4W
R304 RMF-ARIKFK-1 SN14K2ElKiiF R: FXD Metal FLM lkii ±12 1/4W
R305 RMF-AR3R9KFK-1 SN14K2E3.9KUF R: FXD Metal FLM 3.9kii ±12 1/4W
R306 RMF-AR5R6KFK-1 SN14K2E5.6KiiF R: FXD Metal FLM 5.6kii ±12 1/4W
R307 RMF-ARIKFK-1 SN14K.2ElKiiF R: FXD Metal FLM lkii ±12 1/4W
R308 RMF-AR100QFK-1 SN14K2E IOOUF R: FXD Metal FLM lOOii ±12 1/4W
R309 RMF-AR1R2KFK-1 SN14K2E1.2KiiF R: FXD Metal FLM 1.2kii ±12 1/4W
R310 RMF-AR1R2KFK-1 SN14K2E1.2KQF R: FXD Metal FLM 1.2kfl ±12 1/4W
R311 HMF-AR5R6KFK-1 SN14K2E5.6KiiF R; FXD Metal FLM 5.6kfl ±12 1/4W
R3I2 RMF-AR470QFK-1 SN14K2E470iiF R: FXD Metal FLM 47042 ±12 1/4W
R313 RMF-AR3R9KFK-1 SN14K2E3.9KiiF R: FXD Metal FLM 3.9kii ±12 1/4W
R314 RMF-AR5R6KFX-1 SM14K2E5.6KiiF R: FXD Metal FLM 5.6kii ±12 1/4W
R315 RMF-AR 10KFK-1 SN14K2E10KUF R: FXD Metal FLM lOkii ±12 1/4W
R316 RMF-AR2B.2KFK-1 SN14K2E2.2KUF R: FXD Metal FLM 2.2ki2 ±12 1/4W
R317 RMF-AR1R2KFK-1 SN14K2E1.2KOF R: FXD Metal FLM 1.2kii ±12 1/4W
R3I8 RMF-AR47 OQFK-1 SN14K2£470iiF R: FXD Metal FLM 470ii ±12 1/4W
R319 RMF-AR5R6KFK-1 SN14K2E5.6KOF R: FXD Metal FLM 5.6kii ±12 1/4W
R320 RMF-AR5R6KFK-1 SN14K2E5.6KuF R: FXD Metal FLM 5.6kfi ±12 1/4W
R321 RMF-AR 10KFK-1 SN14K2E10K«F R: FXD Metal FLM IQkfl ±12 1/4W
R322 RMF-AR1R2KFK-1 SN14K2E1.2KOF R: FXD Metal FLM 1.2kii ±12 1/4W
R323 RMF-AR1R2KFK-1 SN14K2E1- 2KiiF R: FXD Metal FLM 1.2kii ±12 1/4W
R324 RMF-AR3R9KFK-1 SN14K2£3.9KiiF R: FXD Metal FLM 3.9kii ±12 1/4W
R325 RMF-AR1R2KFK-1 SN14K2El.2XiiF R: FXD Metal FLM 1.2kii ±12 1/4W
R326 RMF-AR2R2KFK-1 SN 14K2E2. 2KiiF R: FXD Metal FLM 2.2kii ±12 1/4W
R327 RMF-AR2R2KFK-1 SN 14K2E2.2Ki2F R: FXD Metal FLM 2.2kii ±12 1/4W
R328 RMF-ARIR5KFK-1 SN14K2El-5KiiF R: FXD Metal FLM 1 .5kfi ±12 1/4W
R329 RMF-ARIKFK-1 SN14K2E IKiiF R: FXD Metal FLM lkii ±12 1/4W
R330 RMF-AR3R3KFK-1 SN14K2E3-3KiiF R: FXD Metal FLM 3.3kii ±12 1/4W
R331 RMF-AR2R2KFK-1 SN14K2E2.2XuF R: FXD Metal FLM 2.2kii ±12 1/4W
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£332 RMF-ARIKFK-1 SH14K2ElKfiF R: FXD Metal.FLM lkfi ±12 1/4W
R333 RMF-AR1R5KFK-1 SN 14K2E1. 5KiiF R: FXD Metal FLM 1.5kfi ±12 1/4W
R334 RMF-AR3R3KFK-1 SN14K2E3.3KfiF R: FXD Metal FLM 3.3kfi ±12 1/4W
R335 RVR-BE10K-1 X6T10Kfi R: VAR UV lOkfi
R336 MF-AR20KFK-1 SN14K2E20KfiF R: FXD Metal FLM 20kU ±12 1/4W
R337Cbru RMF-ARIKFK-1 SH14K2ElKfiF R: FXD Metal FLM lkfi ±12 1/4WR339
R340 RMF-AR3R9KFK-1 SN14K2E3.9KfiF R: FXD Metal FLM 3.9kfi ±12 1/4W
£341 RMF-AR 100QFK-1 SN14K2EJOOfiF R; FXD Metal FLM lOOfi ±12 |/4W
R342 RMF-AR20KFK-1 SN 14K2E2GKfiF R; FXD Metal FLM 20kfi ±12 1/4W
R343 RCB-AG47K-1 RD12S47KfiJ R: FXD CAR 47kfi ±52 1/8W
R344 RCB-AG15K-1 RD12S15KUJ R: FXD CAR 15kfi ±52 1/8W
R345 RMF-AR1OKFK-1 SN14K2E10KUF R: FXD Metal FLM lOkfi ±12 1/4w
R346 RCB-AG47K-1 RD12S47KUJ R: FXD CAR 47kfi ±52 1/8W
R347 RCB-AG15K-1 RD12S15KUJ R: FXD CAR 15kfi ±52 1/8W
R348 RMF-AR1OKFK-1 SN14K2£10KfiF R: FXD Metal FLM lOkfi ±12 1/4W
R349 RCB-AG47K-1 RD12S47KUJ R: FXD CAR 47kfi ±52 1/8W
R350 RCB-AG15K-1 RD12S15KUJ R: FXD CAR 15kfi ±52 1/8W
R351 RMF-AR12KFK-1 SN14K2E12KuF R; FXD Metal FLM 12kfi ±12 1/4W
R352 RVR-BE200-1 X6T200fi R: VAR WW 200»
R353 RMF-AR39OQFK-1 SN14K2E390UF R: FXD Metal FLM 390« ±12 1/4W
R354 RMF-AR7R5KFK-1 SN14K2E7.5KUF R: FXD Metal FLM 7.5kU ±12 1/4W
R355 RVR-BE100-1 X6T100C R: VAR WW lOOfi
R356 £MF-AR27OQFK-1 SN14K2E270fiF R; FXD Metal FLM 270U ±12 1/4U
R357 RVR-CB5K-1 RJ6P5KW R: VAR CERMET 5kfi
R358 RCB-AG15K-1 RD12S15KOJ R: FXD CAR 15kfi ±52 1/8W
R359 RCB-AG15K-1 RD12Sl5KfiJ R: FXD CAR 15kfi ±52 1/8W
R360 RCB-AG1K—1 RD12S1KUJ R: FXD CAR lkfi ±52 1/8W
R361 RVR-CB200-1 RJ6P200U R: VAR CERMET 200fi
K.362 RCB-AG15K-1 RD 12S15KfiJ R; FXD CAR 15kii ±52 1/8W
R363 DSP-000017-1 31D26 Tber mister
R364 RCS-AG3R9K-1 RD12S3.9KfiJ R: FXD CAR 3.9kfi ±52 1/8W
R365 RVR-BE20K X6T20KU R: VAR WW 20Ktt
R366 £CB—AG100K-1 RD 12S1OOKfiJ R: FXD CAR lOOkU ±52 1/8W
R367 RCB-AG330-1 RD12S330fiJ R: FXD CAR 330fi ±52 1/8W
R368 RCB-AG330—1 RD12S330fiJ R: FXD CAR 330U ±52 1/8W
R369 RCB-AG100K-1 SD1 2S1OOKfiJ R: FXD CAR lOOkfi ±52 1/8W
R370 . RVR-CB10K—1 RJ6P10Kfi R: VAR CERMET lOkfi
R371 RCB-AG1OK RD 1 2S1OKfiJ R: FXD CAR lOkfi ±52 1/8W
R372 RCB-AG18K RD12S18KUJ R: FXD CAR 18kfi ±52 1/8W
£373 RCB-AG1OK RD12S1OKfiJ R: FXD CAR lOkfi ±52 1/8W
£374 RCB-AG10K £D12S10KfiJ R: FXD CAR lOkU ±52 1/8W
£375 RCB-AG18K RD12S18KUJ R: FXD CAR 18kfi ±52 1/8W
R376 RVR-BE20K-1 X6T20KU £: VAR WW 20kfi
R377 RCB-AG15K RD12S15KfiJ R: FXD CAR 15kk ±52 1/8W
R378 RMF-AR180KFK SN14K2E180KUF £: FXD Metal FLM 180kii ±12 1/4W
£379 RMF-AR2 7 OKFK SN14K2E270KfiF R: FXD Metal FLM 270kfi ±12 1/4W
R380. RMF-AR1OOKFK SN14K2E100KfiF R: FXD Metal FLM lOOkii ±12 1/4W
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R381 RMF-AR47KFK SN14K2E47KuF R: FXD Mecal FLM 47k£ ±12 1/4W
R382 RMF-AR1KFK SN14K2E1KS2F R: FXD Mecal FLM lkii ±12 1/4W
R383 RCB-AG4R7K RD12S4.7KuJ R: FXD CAR 4.7kii ±52 1/8W
R384 RVR-BE20K-1 X6T20KU R: VAR WW 20lui
R385 RCB-AG4R7T RD12S4.7KUJ R: FXD CAR 4.7kii ±52 1/8W
R386 RHF-AR5R6KFK SN14K2E5.6KuF R: FXD Mecal FLM 5.6ki2 ±12 1/4W
R387 BMF-AR5R6KFK SN14K2E5.6K&F R: FXD Mecal FLM 5.6kii ±12 1/4W
K.388 RVR-BE500 X6T50012 R: VAR WW 500ii
R389 RMF-AR82OQFK-1 SN14K2E820UF R: FXD Mecal FLM 8208 ±12 1/4W
R390 RMF-AR22KFK SN14K2E22KUF R: FXD Mecal FLM 22kSi ±12 1/4W
R391 BMF-AR820QFK-1 SN14K2E820UF R: FXD Mecal FLM 82QQ ±12 1/4W
R392 RVR-BE20K X6T20KU R: VAR WW 20kii
R393 BMF-AR4R7KFK-1 SN14K2E4R7KUF R: FXD Mecal FLM 4.7kii ±12 1/4W
R394 SMF-AR 100QFK SN14K2E1OOuF R: FXD Mecal FLM lOOii ±12 1/4W
R395 RVR-BE200 X6T200U R: VAR WW 200U
R396 BMF-AR8 20KFK SN14K2E820UF R: FXD MeCal FLM 320U ±12 1/4W
R397 RMF-AR3.9KFK-1 SN14K2E3.9KUF R; FXD Mecal FLM 3.9kii ±12 1/4W
R398 KMF-AR820QFK-1 SN14K2E820UF R; FXD Mecal FIJI 320U ±12 1/4W
R399 RVR-BE20K X6T20kii R: FXD Mecal FLM 20k2 ±12 1/4W
R400 BMF-AR1OKFK-I SN14K2E1OKUF R: FXD Metal FLM lOkii ±12 1/4W
R401 8MF-AR5KFK SN14K2E5KUF R: FXD Mecal FLM 5ktt ±12 1/4W
R402 SMF-AR12XFK SN14K2E12KUF R: FXD Mecal FLM 12kU ±12 1/4W
R403 RVR-BEIK-I X6T1KU R; VAR WW lkii
R404 BMF-AR 1R8KFK SN14K2E1.8KUF R: FXD Mecal FLM l.SkU ±12 1/4W
R405 RCB-AG15K RD12S15K R: FXD CAR 15kfl ±52 1/8W
£406 RCB-AG4R7K-1 RDI2S4.7K&I R: FXD CAR 4.7kfl ±52 1/8W
R407 RCB-AG12K-1 HD12S12KUJ R: FXD CAR 12kS ±52 1/8W
R408 RC3-AG2R7K-1 RD12S2.7KUJ R: FXD CAR 2.7ktf ±52 1/8W
R409 RCB-AGIK-1 RD12SlKuJ R: FXD CAR lkii ±52 1/8W
R410 RMF-ARIKFK-1 SN14K2E1KUJ R: FXD MeCal FLM lkii ±12 1/4W
£411 RCB-AGIK-1 RD12S1KKJ R: FXD CAR lkfi ±52 1/8W
R412 RMF-ARIKFK-1 SN14K2E1KUF R: FXD Mecal FLM lkii ±12 1/4W
C421 CCX-AB22U35V-1 35VB22 C: FXD ELECT 22uF 35V
C422 CCK-AB22U35V-1 35VB22 C: FXD ELECT 22jiF 35V
C423 CSM-ACR01U50V-1 0.01UF50WV C; FXD CSR O.OIuF +80, -202 50V
C424 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C425 CCK-AB22U3SV-1 35VB22 C: FXD ELECT 22uF 35V
C426 CCK-AB22U35V-1 35VB22 C: FXD ELECT 22yF 35V
C427 CSM-ACRO1U5 OV-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C428 CCK-AB22U35V-1 35VB22 C: FXD ELECT 22yF 35V
C429 CSM-ACRO1U5OV-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C430 CSM-ACR01U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C431 CCK-AB22U35V-1 35VB22 C: FXD ELECT 22uF 35V
C432Chru CSM—ACRO105OV-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50VC438
C439 CFM-AL1OOOP-3 CQ8S2B-10000—J02 C: FXD Scyrol 1000pF
C440 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±202 25V
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C441 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIliF +80, -20% 50V
C442 CSM-ACRO 1U50 V-1 0.0IUF50WV C: FXD CER O.OIuF +80, -20% 50V
C443tbru CTA-AC4R 7U2 5 V-1 242112502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25VC445
C446tbru CSM-ACRO1050V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50VC448
C449 CTA-AC4R7U 25 V-1 242M2502-475M C: FXD ELECT TANTAL 4.7«F ±20% 25V
C450 CTA-AC4R7U25V-1 242M2502-475M C; FXD ELECT TANTAL 4.7tfF ±20% 25V
C451 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER. O.OIuF +80, -20% 50V
C452 CSM-ACR1U 5 0V-1 0.1UF5DWV C: FXD CER O.luF +80, -20% 50V
C453 CSM-ACRO1U50V-1 0.010F50WV C: FXD CER O.OIuF +80, -20% 50V
C454 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C455 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -20% 50V
C4S6tbru CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25VC461
C462tbru CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50VC488
C489 CFM-AL1000P-3 CQ8S2B-I0000-J02 C: FXD Styrol lOOOpF
C490tbru CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25VC493
C494 CSM-ACRO1U5OV-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C495tbru CTA-AC4R 7U 25 V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25VC498
C499tbru CSM-ACRO1U50V-1 0.010F50WV C: FXD CER O.OIuF +80, -20% 50VC507
C508 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25V
C509tbru CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50VC518
C519 CTA-AC4R7U 25 V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25V
C520 CSM-ACRO1050V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C521 CTA-AC4R7U 25 V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25V
C522 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25V
C523tbru CSM-ACRO1050V-1 0.01DF50WV C: FXD CER O.OIuF +80, -20% 50VC542
C543 CSM-ACRO1u50V— j 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C544 CSM-ACRO1U5OV-1 0.010F50WV C: FXD CER O.OIuF +80, -20% 50V
C545tbru Not assignedC550
C551 CSM-ACRO1050V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C5S2 CSM-ACRO1U50V 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C553tbru CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±20% 25VC555
C556tbru CSM-ACRO1U50V-1 0.010F50WV C: FXD CER O.OIuF +80, -20% 50VC566
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C567 CTA-AC4R7U25V-1 24 2M2502-475M C: FXD ELECT TANTAL 4.7»F ±202 25V
CS68 CSM-ACRO1U50V-1 0.01UF50WV C: PXD CER O.OIuF +80, -202 50V
C569 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C570 CTA-AC4R 7U 25 V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±202 25V
C571 CTA-AC4R7U 25 V-1 242M2502-475M C: FXD ELECT TANTAL 4.7iiF ±202 25V
C572CbruC575 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C576 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±202 25V
C577 CTA-AC4R7U25V-1 242M2502-47 5M C: FXD ELECT TANTAL 4.7uF ±202 25V
C578 CMC-AB 56PR3K-4 DM10D560J3 C: FXD DIPPED MICA 56pF ±52 300V
C579 CMC-AB12P&5K-6 DM1OC12OKS C: FXD DIPPED MICA 12pF ±10% SOOV
C580 CMC-AB120PR3K-4 DM1OD121J3 C: FXD DIPPED MICA I20pF ±52 300V
C581 CMC-AB7PR5K-6 DM10C070K5 C: FXD DIPPED MICA 7pF ±102 SOOV
C582 CMC-AB120PR3K-4 DM10D12IJ3 C: FXD DIPPED MICA 120pF ±52 300V
C583 CMC-AB2PR5K-2 DM10C020D5 C: FXD DIPPED MICA 2pF ±0.52 500V
C584 CMC-AB62PR3K-4 DM10D620J3 C: FXD DIPPED MICA 62pF ±52 300V
C585CbruC588 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C589CbruC592 CTA-AC4R7025V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±202 25V
C593 CMC-AB5 6PR3K-4 DM10D560J3 C: FXD DIPPED MICA 56pF ±52 300V
C594 CMC-AB12PR5K-6 DM10C120K5 C: FXD DIPPED MICA 12pF ±102 SOOV
C595 CMC-AB120PR3K-4 DM10D121J3 C: FXD DIPPED MICA 120pF ±52 300V
C596 CMC-AB7PR5K-6 DMT0C070K5 C: FXD DIPPED MICA 7pF ±102 500V
C597 CMC-AB120PR3K-4 DM10D121J3 C: FXD DIPPED MICA 120pF ±52 300V
C598 CMC-AB2PR5K-2 DM10C020D5 C: FXD DIPPED MICA 2pF ±0.52 500V
C599 CMC-AB62PR3K-4 DM10D620J3 C: FXD DIPPED MICA 62pF ±52 300V
C600tbruC606 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C607 CTA-AC10il 16 V—l 242M1602-106M C: FXD ELECT TANTAL 10yF ±20Z 16V
C608 CTA-AC10U16V-1 242M1602-I06M C: FXD ELECT TANTAL 10uF ±20Z 16V
C609tbrucsn CSM-ACR1U50V-1 0.10F50WV C: FXD CER O.luF +80, -202 50V
C612 CTA-AC4R7U25 V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±202 25V
C613 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7liF ±202 25V
C614 CSM—ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C615 CSM-ACR1U 5 OV-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C616tbruC619 CTA-AC4R7U 25 V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF ±202 25V
C620tbruC623 CCK-AB22035V-1 35VB22 C: FXD ELECT 22uF 35V
C624tbruC626 CSM-ACR1U50 V-1 0.1UF50WV C: FXD*CER O.luF +80, -202 50V
C627 CSM—AC220P50V—1 220PF50WV C: FXD CER 220pF ±102 50V
C628cbruC630

-
CSM-ACR1050V-1 0.10F50WV C: FXD CER O.luF +80, -202 50V
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

C631 CTA-AC4R7U25V-1 242M2502-475M C:FXDELECT TANTAL 4.7yF ±20%25 V
C632 CTA-AC4R7U 2 5 V-1 242M2502—475M C:FXDELECT TANTAL 4.7uF ±20%25V
C633 CSM-ACR1U50V-1 0.1UF50WV C:FXDCER O.luF +80, -20% 50V
C634 CSM-ACR1U50V-1 0.1UF50WV C:FXDCER O.luF +80, -20% 50V
C635 CSM-AC33P50V-1 33PF50WV C:FXD CER 33pF ±10% 50V
C636 CCK-AB10U25V-l 25VB10 C:FXDELECT 10wF 25V
C637 CCK-AB22U25V-1 25VB22 C:FXDELECT 22uF 25V
C638 CSM-ACR1U50V-1 0.1UF50WV C:FXDCER O.luF +80, -20% 50V
C639 CSM-ACR1U50V-1 0.1UF50WV C:FXDCER 0.tuF +80, -20% 50V
C640 CFM-AC1UR2K-1 431M2003-105K C:FXD Mylar luF ±50% 2kV
C641 Noc assigned
C642 CSM-ACR1U50V-1 0.1UF50WV C:FXDCER O.luF +80, -20% 50V
C643 CSM-ACR1U 5 0V-1 0.1UF50WV C:FXDCER 0.luF +80, -20% 50V
C644 CTA-AC4R7U 25 V-l 242M2502-475M C:FXDELECT TANTAL 4.7uF ±20%25 V
C645 CTA-AC4R7U25V-1 242M2502-475M C:FXDELECT TANTAL 4.7uF ±20%25 V
0646 CSM-ACR1U50V-1 0.1UF50WV C:FXDCER O.luF +80, -20% 50V
C647 CSM-ACR ? U 5 0 V-1 0. 1UF50WV C:FXDCER O.luF +80, -20% 50V
0648thruC650 CSM-ACR1U50V-1 0.1UF50WV C;FXDCER O.luF +80, -20% 50V
C651 CSM-AC33P50V-1 33PF50WV C:FXDCER 33pF ±10% 50V
C652thruC657 CSM-ACRIU50V-1 0.HIF50WV C:FXDCER O.luF +80, -20% 50V
C658 CTA-AC4R 7U 2 5 V-1 242M2502-475M C:FXDELECT TANTAL 4.7uF ±20%25 VC659thruC661 CSM-AC8P50V-1 8PF50WV C:FXDCER 8pF ±10% 50V
L671 LCL-C00010-1 CSL0609-181K L:FXDCoil
L672 LCL-C00128-2 * L:FXDCoil
L673ChruL678 LCL-C00010-1 CSL0609—181K L:FXDCoil
L679 ■ LCL-C00128-2 * L:FXDCoilL680cbruL685 LCL-C00010-1 CSL0609—18 IK L:FXDCoil
L686 LCL-TQQQ84-1 * L:FXDCoil
L637cbruL690 LCL-C00010-1 CSL0609—181K L:FXDCoil
L691 LCL-T00084-1 ★ L:FXDCoilL692 LCL-T00084-1 L:FXDCoilL693 LCL-BOO376-1 TPF0410-331K L:FXDCoil
L694 LCL-B00495-1 TPF0410—391K L:FXDCoil
L695 LCL-B00495-1 TPF0410-391K L:FXDCoilL696 LCL-300376-1 TPF0410-33 IK L:FXDCoil
L697 LCL-B00495-1 TPF0410—391K L;FXDCoil
L698 LCL-B00495-1 TPF0410-391K L:FXDCoil
J701 JCR-AF040PX02-1 HIF3F-40P-2.54DS Conneecor
COR711 chru COR715 ESM-000129-1 Q53RH3.4X3X1 Ferr ice
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TR4172 PHASE BLOCK MEP-339

Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

jii
J12

JCF-AC001JX02-2 
J CF-AC 001JXO 2—2

UM-QR
UM-QR

Connee cor 
Conneecor
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THAI72 PHASE BLP-010205

Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

ICl
IC2

SIA-319-1 LM319H IC: High Speed Dual Comparator
thruIC6 SIA-356-1 LF356H IC: Junction FET INPUT Type Operational Amplifier
IC7 SIA-311-1 LM311H IC: Voltage Comparator
IC8
IC9

SDZ-6-1 LM399H XC: Precision Reference
thruIC12 SIA-356-1 LF356H IC: Junction FET INPUT Type Operational Amplifier
IC13 SH-74LS390 SN74LS390N IC: Dual Decode Counter Low Power
IC14 SIT-74LS73 SN74LS73N IC: Dual J-K Master-Slave Flip Flop Low Power
IC15 SIT-74LS123 SN74LS123N IC: Dual Retriggerable Monostable Multivibrator with Clear Low Power
IC16 SIA-DA7524-2 AD7524KN IC: 8 bit Buffered Multiplying D/A Convertor
ICl 7 SIA-74LS14 SN74LS14N IC: Hex Schmitt-Trigger Inverter Low Power
icia srr-74Lsoo SN74LS00N ICl Quadruple 2-Input Positive-NAND Gate Low Power
IC19 SIA-DA7542-1 AD7542KN IC: 12 bit D/A Convertor
IC20 SIT-74LS138 SN74LS138N IC: 3-to-8 Line Decoder/Multiplexer Low Power
IC21 SIX-74LS175 SN74LS175N IC: Quad D-Type Flip Flop Low Power
IC22 SIA-DA7542-1 AD7542SN IC: 12 bit D/A Convertor
IC23 SIT-74LS02 SN74LS02H IC: Quadruple 2-Input Positive-NOS Gate Low Power
IC24
IC25

SIA-DG201-1 DG201BK IC: Quad Monolithic SPSTCMOS Analog Switch
thruIC27 SIA-356-1 LF356H IC: Junction FET INPUT Type Operational Amplifier
1C28 SIA-TL082-1 TL082CP IC: Dual Operational Amplifier
IC29 SIA-TL082-1 TL082CP IC: Dual Operational Amplifier
IC30 STT-74S00-1 SN74SOON IC: Quadruple 2-Input Positi<re—NAND Gate
IC31 SH-74SOO-1 SH74S00N IC: Quadruple 2-Input Ppsitive-NAND Gate
IC32 SIT-74S74-1 SN74S74N IC: Dual D-Type Positive-Edge-Triggered Flip Flop with Preset AND Clear
IC33 SIA-TL082-1 TL082CP 1C: Dual Operational Amplifier
Q41 STN-2SC1254-1 2SC1254 Transistor SI KPN
Q42 STN-2SC1730-1 2SC1730 Transistor SI NPN
Q43 STN-2SCI254-1 2SC1254 Transistor SI NPN
Q44
Q45

STH-2SC1730-1 2SC1730 Transistor SI NPN
thruQ52 STN-2SCI815-15 2SC1815GR Transistor SI NPN
Q53 STN-2 SC2901-1 2SC2901 Transistor SI NPN
Q54
Q55

STN-2SC2901-1 2SC2901 Transistor SI NPN
thruQ60
Q61

STN-2SC1815-15 2SC1815GR Transistor SI NPN

thruQ64 STN-2SC2901-1 2SC2901 Transistor SI NPN
Q65 STP-2SA711-1 2SA711 Transistor SI PNP
Q66 STP-2SA711-1 2SA711 Transistor SI PNP
Q67 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q68 STN-2SC1834-1 2SC1834 Transistor SI NPN
Q69 STN—2 SC1834—1 2SC1834 Transistor SI NPN
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

Q70 STT-AD8I1-2 MP311 Transistor SI NPN
Q71 STN-2SC1834-1 2SC1834 Transiscor SI NPN
Q72 STN-2SC1834-1 2SC1834 Transiscor SI NPN
Q73 STP-2SA1015-1 2SA1015 Transiscor SI PNP
Q74 SFN-2N4859-18 2N4859 FET Junccion N-Channel
Q75 SFN-2SK30-1 2SK30A-TM FET Junccion N-Channel
D81thru SDS-1S2222-1 IS2222 Diode SI
088
D89Chru SDS—1SS97-1 1SS97 Diode SI
0103
0104chru SDS-1S953-1 1S953 Diode SID108
0109 SDZ-W061-1 WZ-061 Zener Diode
£121 RCB-AG1OK-1 aS12S10KflJ R: FXD CAR lOkfl +51 1/8W
£122 £CB—AG10K-1 RD12S1GK8J R: FXD CAR lOkfl +5Z 1/8W
£123 RC3-AG4X7K-1 RD12S4.7K07 £: FXD CAR 4.7W2 +5Z 1/8W
£124 £CB-AG330-L ED12S330QJ R: FXD CAR 330Q +5Z 1/8W
£125 RCB-AG100-1 BD12S100QJ £: FXD CAR lOOfl +5Z 1/8W
£126chru RCB-AG1OK-1 RD12S10K8J £: FXD CAR lOkfl +5Z 1/8H£128
£129 RCB—AG4R7K—1 BD12S4.7KGJ R: FXD CAR 4.7kQ +51 1/8W
£130 RC3-AG6R8K—1 RD12S6.8KQJ R: FXD CAR fi.Skfl +5Z 1/8W
£131 RCB-AG6R8K-1 RD12S6.SKCJ R: FXD CAR 6.8kfl +5Z 1/8W
£132 RCB-AG820-1 RD12S8208J R: FXD CAR 82012 +5Z 1/8U
£133 ECB-AG100-1 BD12S1008J £: FXD CAR 100Q +5Z 1/8W
£134 Not assigned
£135 RCB-AG6R8K-1 RD12S6.8K2J R: FXD CAR 6.S k a +51 1/8W
£136 £CB-AG6R8K-1 SD12S6.8KQJ R: FXD CAR 6.8kfl +5Z 1/8H
£137 RCB-AG180—1 KD12S1800J R: FXD CAR 180(2 +5Z 1/8W
£138 £CB—AG820—1 RD12S820QJ R: FXD CAR 8208 +5Z 1/8W
£139 ECB-AG100-1 RD12S1000J Rs FXD CAR 1008 +5Z 1/8W
£140 RCB-AG6R8K-1 RD12S6.8KOJ R: FXD CAR 6.8k£ +5Z 1/8H
£141 RC3-AG6RSK-1 RD12S6.8KJ2J R: FXD CAR 6.8kfl +5Z 1/8W
£142 RCB-AG820-1 RD12S320QJ £; FXD CAR 8208 +5Z 1/8W
£143 RCB-AG100-1 RD12S1008J R: FXD CAR 1008 +5Z 1/8W
R144 Not assigned
£145 £CB —AG6R8K— 1 RD12S6.8KQJ Rj FXD CAR 6.3kQ +5Z 1/8W
£146 RCB-AG6S8K-1 RD12S6.8KQJ R: FXD CAR 6.8k8 +5Z 1/8W
£147 RCB-AG33-1 SD12S330J R: FXD CAR 338 +5Z 1/8W
£148 £CB—AG820—1 RD12S8208J R: FXD CAR 8208 +5Z 1/8W
£149 £CS-100-L SD12S1008J Ri FXD CAR 1008 +5Z 1/8W
£150 RCB-AG330—L RD12S3308J £: FXD CAR 3308 +5Z 1/8W
£151Chru RCB-AG10K-1 RD12S10K8J £: FXD CAR lOkfl +5Z 1/8W£153
£154 RC8-AG4R7K-1 RD12S4.7ROJ £: FXD CAR 4.7kfl +5Z 1/8W
£155 RCB-AG]OK-1 RD12S10K8J R: FXD CAR 10k8 +5Z 1/8W
£156 RCB-AG330-1 RD12S330QJ £: FXD CAR 3308 +5Z 1/8W

B L P - 0 1 0 2 0 5  2 / 1 0

*



Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

R157 RCB-AG120-1 RD12S1200J R: FXD CAR 1200 +57 1/8W
R158 RCB-AGZR2K-1 8D12S2.2KOJ R: FXD CAR 2.2kfl +57 1/8W
R159 RCB-AG1OK-1 RD12S10KflJ R: FXD CAR lOkO +5? 1/8W
El 60 RCB-AG10K-1 RD12S10KQJ R: FXD CAR lOkO +57 1/8W
RI 61 RCB-AG470—I RD12S4700J R: FXD CAR 4700 +51 1/8W
R162 RCB-AG2R2K-1 RD12S2.2KOJ R: FXD CAR 2.2kO +51 1/8W
R163 RCB-AGIK-1 RD12S1K0J Rj FXD CAR IkO +57 1/8W
R164 RGB-AG1OK-1 SD12S1QKOJ R: FXD CAR lOkO +57 1/8H
R165 RCB-AG1OK-1 3D12S10KOJ R: FXD CAR lOkfl 1/8W
R166 RCB-AG470-1 RD12S4700J R: FXD CAR 4700 +51 1/8W
R167 RCB-AG2R2K-1 RD12S2.2KOJ R: FXD CAR 2.2kfl +57 1/8W
&168 RCB-AGIK-1 RD12S1KOJ R: FXD CAR IkO +51 1/8W
R169 RCB-AG3R3K-1 RD12S3.3KQJ R: FXD GAR 3.3kfl +51 1/8W
RI 70 RCB-AG6R8K-I RD12S6.8KOJ R: FXD CAR 6.8kQ +57 1/8W
R171 RC3-AG22-1 RD12S22QJ R: FXD CAR 22Q +51 1/8W
R172 RCB-AG680-1 RD12S630QJ R: FXD CAR 6800 +51 1/8U
R173 RCB-AG1OK-1 RD12S10KOJ R: FXD CAR IOkfl +51 1/8W
ELI 74 RCB-AG560-1 3D12S560QJ R: FXD CAR 5600 +57 1/8W
R175 RCB-AG270-1 BD12S2700J R: FXD CAR 2700 +57 1/8W
EU76thru RCB-AG91-1 3D12S91QJ Rs FXD CAR 910 +57 1/8UR178
R179 RCB-AG560-1 RD12S560QJ Rs FXD CAR 5600 +51 1/8W
R180 RCB-AG390—I RD 12 S39001 Rs FXD CAR 3900 +57 1/8W
&181 RCB-AG560-L RD12S5600J R: FXD CAR 5600 +5Z 1/8H
R182 R CB-AG 3_£3K-1 RD12S3.3K0J R: FXD CAR 3.3kfl +57 1/8W
R183 RCB-AG6R8K-1 SD12S6.SKOJ R: FXD CAR 6.8kfl +57 1/8W
R184 RCB-AG22-1 RD12S220J R: FXD CAR 220 +57 1/8H
R185 RCB-AG680-1 3D12S6800J R: FXD CAR 6800 +57 1/8W
3.186 RCB-AG560-1 RD12S5600J R: FXD CAR 5600 +57 1.8W
R187 RCB—AG330—1 RD12S3300J R: FXD CAR 3300 +5Z 1/8W
R188 RCB-AG560-1 RD12S5600J R: FXD CAR 5600 +57 1/8W
R189 RCB-AG3R3K-1 BD12S3.3KOJ Rs FXD CAR 3.3W2 +57 1/8W
R190 RCB-AG6R8K-1 RDI2S6.8KOJ Rs FXD CAR 6.8kfl +57 1/8W
R191 RCB-AG22-1 BD12S220J Ri FXD CAR 220 +5Z 1/8W
R192 RC3-AG680—1 SD12S6800J R: FXD CAR 6800 +57 1/8W
R193 RCB-AG270-1 RD12S2700J R: FXD CAR 2700 +57 1/8W
RI 94 RCB—AG270—1 SS12S270QJ R: FXD CAR 2700 +57 1/8W
R195 RCB-AG6R8K-1 KD12S6.8KOJ R: FXD CAR 6.8kQ +57 1/8H
R196 RC3-AG6R8K-1 HDI2S6.8K0J R: FXD CAR 6.8kfl +57 1/8W
R197 RCB-AG470-1 BD12S4700J Rs FXD CAR 4700 +57 1/8W
R198 RCB-AG33-1 RD12S330I R: FXD CAR 330 +57 1/8W
R199thru RCB-AG1K-1 HD12S1KOJ Rs FXD CAR IkO +57 1/8WR201
R202 RCB-AG1R2K-1 RD12S1.2KOJ Rs FXD CAR 1.2kO +57 1/8W
R203 RCB-AG470-1 RD12S4708J R: FXD CAR 4700 +57 1/8W
3204 RMP-AR12KFK-1 SH14K2E12KOF R: FXD Metal FLM 12kO +17 1/4M
*205 RCB-AG4R7K-1 RD12S4.7KOJ Rs FXD CAR 4.7kfl +57 1/8W
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R206 RCB-AG3R3K-1 RD12S3.3KQJ R: FXD CAR 3.3kfl +5Z 1/8W
R207 RCB-AG560-1 RD12S5608J R: FXD CAR 560Q +5Z 1/8W
R208 RCB—AGIK—1 RD12S1KOJ R: FXD CAR lkfl +5Z 1/8W
R209 RCB—AG10K-1 3D12S1QKOJ R: FXD CAR IOkfl +51 1/8H
R210 RCB-AG1OK-1 RM2S10K&T R: FXD CAR IOkfl +5Z 1/8W
R211 RCB-AG470-1 RD12S4700J R: FXD CAR 470Q +5Z 1/8W
R212 RCB-AG2R2X-1 RD12S2.2KQJ R: FXD CAR 2.2kfl +51 1/8W
R213 RCB-AGIK-1 HD12S1KQJ R: FXD CAR lkQ +5Z 1/8W
R214 RCB-AG5R6K-1 RDI2S5.6KQJ R: FXD CAR 5.6kfl +5Z 1/8W
8215 RCB-AG12K-1 RD12S12K8J R: FXD CAR 12kfl +5Z 1/8W
R216 RCB-AG330-1 RD12S330QJ R: FXD CAR 330Q +51 1/8W
R217 RCB AG120-1 RD12S120CJ R: FXD CAR 120Q +51 1/8W
R218 RCB-AG1R2K-1 RD12S1.2KOJ R: FXD CAR 1.2kfl +5? 1/8W
BL219 RCB-AG3R3K-1 RD12S3.3KQJ R: FXD CAR 3.3kfl +51 1/8W
R220 RCB-AG6R8K-1 RD12S6.8KQJ R: FXD CAR 6«8kfl +51 1/8W
S221 RC3-AG22-1 BD12S22QJ Ri FXD CAR 22Q +5Z 1/8W
8222 RCB-AG680-1 RD12S6800J R: FXD CAR 680Q +51 1/8W
R223 RCB-5R6K-1 BD12S5.6KOJ R: FXD CAR 5.6kfl +5Z 1/8W
8224 RCB-AG12K-1 RD12S12XUJ R: FXD CAR 12kfl +51 1/SW
R225 RCB-AG330-1 HD12S330QJ R: FXD CAR 3302 +5Z 1/8W
8226 RCB-AG100-1 RD12S100AJ R: FXD CAR 1002 +5Z 1/8W
8226 RCB-AG1R2K-1 RD12S1.2KCJ R: FXD CAR 1.2kU +5X 1/8W
R229 RCB-AG5R6K-1 RD12S5.6K3J R: FXD CAR 5.6kfl +5Z 1/8W
R229 RCB-AG12K-1 RD12S12KQJ R: FXD CAR I2kfl +5Z 1/8W
R230 RCB-AG330-1 RD12S330SJ R: FXD CAR 3302 +5Z 1/8W
8231 RCB-AG100-1 RD12S100QJ R: FXD CAR 1002 +5Z 1/8W
R232 RCB-AGIR2K-1 RD12S1.2KQJ R: FXD CAR 1.2kfl +5Z 1/8U
R233Cbru RCB-AG1OK-1 HD12S10KQJ R: FXD CAR IOkfl +5Z 1/SWR240
3241 RCB-AG820-1 RD12S8200J R; FXD CAR 8202 +5Z 1/8W
R242 RCB-AGIK-1 RD12S1KQJ Rs FXD CAR lkfl +5Z 1/SW
K243 RCB-AG10K-1 RB12S10KOJ R: FXD CAR IOkfl +5Z 1/8W
8244 RCB-AG820-1 RD12S820QJ R: FXD CAR 820fl +5Z 1/8U
8245 RCB-AGIK-1 RS12S1KQJ R: FXD CAR lkfl +5Z 1/8W
R246 RCB-AG1OK-I RD12S1QKOJ R: FXD CAR IOkfl +51 1/8W
8247 RCB-AGIK-1 SD12S1KQJ Rj FXD CAR lkfl +5Z 1/8W
8243 RCS-AG1K-1 RD12S1KQJ R: FXD CAR lkfl +5Z 1/8W
8249 RCB-AG1R2X-1 HD12S1.2KOJ R: FXD CAR 1 *2k Q +51 1/8W
8250 RCB-AG470-1 SD12S470SU R: FXD CAR 470fl +5Z 1/8W
8251 RCB-AGIK-1 8D12S1KS2J R: FXD CAR lkfl +51 1/8W
8252 RCB—AGIK—1 RD12S1KQJ R: FXD CAR lkfl +5Z 1/8W
8253 RCB-AG1R2K-1 RD12S1.2KOJ R: FXD CAR 1.2kfl +5Z 1/8W
8254 RCB-AG470-1 RDJ2S4700J R: FXD CAR 470Q +5X 1/8W
8255 RC3-AG220-1 RD12S220QJ R: FXD CAR 220fl +5Z 1/8W
8256 RCB—AG220—1 RS12S220AJ R: FXD CAR 220Q +5Z. 1/8W
8257 RMF-ARAR7KFK-1 SN14K2E4.7KQF R: FXD Mecal FLM 4.7WI +1Z 1/4W
8258 RMF-AR1 OKFK-1 SN14K2E10KQF R: FXD Mecal FLM IOkfl +1Z 1/4W
8259 RMP-AR1R2KFK-1 SN14K2E1.2KCF R: FXD Mecal FLM 1.2kfl +1Z 1/4W
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R260 RMF-AR300QFK-1 SN14K2E3000F R: FXD Mecal FLM 3000 +11 1/4W
R261 RMF-AR300QFK-1 SN14K2E3000F R: FXD Mecal FLM 3000 +1Z 1/4W
R262 RMF-AR2R2KFK-1 SN14K2E2.2K0F R: FXD Mecal FLM 2.2kO +1Z 1/4W
R263 RMF-AR2R2KFK—1 SN14K2E2.2KOF R: FXD Mecal FLM 2.2kfl +1? 1/4W
R264 RMF-AR12KFK-1 SN14K2E12KOF R: FXD Mecal FLM 12kfl +11 1/4W
R265 RVR-BE5K-1 X6T5KO R: VAR WW 5kfl
R266Chru RCB-AG10K-1 RD12S10KQJ R: FXD CAR IOkfl +5Z 1/8WR268
R269 RMFrARl OKFK-1 SH14K2E10KQF R; FXD Metal FLM IOkfl +1Z 1/4W
2270 RMF-ARIOKFK-1 SN14K2E10K0F R: FXD Metal FLM IOkfl +1Z 1/4W
R271 RMF-AR5R6KFK-1 SN14K2E5.6KOF R: FXD Metal FLM 5.6kfl +1Z 1/4W
R272 RMF-ARI3KFK-1 SN14K2E13K0F R: FXD Mecal FLM 13kfl +1Z 1/4W
R273 RVR-BEIK-1 X6T1XO R: VAR WW lkfl
R274 RMF-AR560QFK-1 SN14K2E5600F R: FXD Metal FLM 560Q +1Z 1/4W
R275 RCB—AG100—1 RD12S100QJ R: FXD CAR 1000 +5Z 1/8W
R276 RCB-AG1OK-1 RDI2S10KQJ R: FXD CAR lOkO +5Z 1/8W
R277 RMF-ARI OKFK-1 SN14K2E1QKOF R: FXD Mecal FLM lOkO +1Z 1/4W
R278 RMF-AR51QFK-1 SN14K2E51QF R; FXD Metal FLM 510 +1Z 1/4W
2279 RMF-ARIOKFK-1 SN14K2E1 OKflF R; FXD Metal FLM IOkfl +1Z 1/4W
R280 RMF-AR500QFK-1 SN14K2E5000F R: FXD Metal FLM 5000 +1Z 1/4W
R281 3VR-BE2K-1 X6T2K0 R: VAR WW 2k0
R282 RMF-ARI OKFK-1 SH14K2210KQF R: FXD Metal FLM IOkfl +1Z 1/4W
R283 RVR-BE5K-1 S6T5kQ R: VAR WW 5kfl
R284 RMF-AR22KFK-1 SHI4K2E22KOF R: FXD Metal FLM 22kfl +1Z 1/4W
R285 RVR-3E5K-1 X6T5KQ Rs VAR WW 5kO
R286 RMF-ARI OKFK-1 SN14K2E10KGF R; FXD Metal FLM IOkfl +1Z 1/4W
R287 RMF-ARI OKFK-1 SHI4K2E10KQF R: FXD Metal FLM IOkfl +1Z 1/4W
R288 RMF-AR2R2KFK-1 SH14K2E22KOF R: FXD Metal FLM 22kfl +11 1/4W
R289 Riff-AR1 OKFK-1 SH14K2E1QKOF R: FXD Metal FLM lOkfl +1Z 1/4W
3290 RMF-AR7R5KFK-1 SN14K2E7.5KOF R: FXD Metal FLM 7.5kfl +1Z 1/4W
3291 RCB-AG2R2K-1 RD12S2.2KOJ R: FXD CAR 2.2kfl +5Z 1/8W
3292 3VR-AH20K-1 K9W20KQ R: VAR WW 20k0
3293 RCB-AG220-1 3D12S2200J R: FXD CAR 2200 +5Z 1/8W
3294 RHF-AR2R4KFK-1 SN14K2E2.4K0F R: FXD Metal FLM 2.4kO +1Z 1/4W
3295 RVR-BEIK-1 X6T1K0 R: VAR WW lkfl
3296 RMF-AR6R65KFK-1 SN14K2E6.65KOF R: FXD Metal FLM 6.65kfl +1Z 1/4W
3297 3VR-BE5K-1 X6T5KO K.: VAR WW 5kfl
R298 RMF-AR20KFK-L SN14X2E20KSF R: FXD Mecal FLM 20kfl +11 1/4W
3299 RMF-&R6R8KFK-1 SN14K2E6 • 8K0F Rs FXD Metal FLM 6.8kfl +1Z 1/4W
3300 RMF-AR6R8KFK-1 SN14X2E6.3KQF Rs FXD Metal FLM 6.8kfl +1Z 1/4W
R301 RVR-3E5K-1 X6T5KO R: VAR WW 5kO
3302 RMF-ARI OKFK-1 SN14K2E10KSF R: FXD Metal FLM IOkfl +11 1/4W
3303 RMF-AR3R3KFK-1 SN14K2E3.3KOF R: FXD Metal FLM 3.3kO +1Z 1/4W
3304 RMF-AR4R2KFK-1 SN14K2E4.2KOF Ri FXD Metal FLM 4.2kfl +1Z 1/4W
3305 RMF-AR5R6KFK-1 SN14K2E5.6KOF Rs FXD Metal FLM 5.6kO +1Z 1/4W
3306 RMF-ARIKFK-1 SN14K2E1KOF R: FXD Metal FLM lkfl +1Z 1/4W
3307 RVR-AH20K-1 K9W20KQ Rs VAR WW 20kfl
3308 RCB-AG220—1 RD12S2200J R: FXD CAR 2200 +5Z I/8W
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Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

R309 RCB-AR2R2K-1 RD25S2.2KOJ R:FXDCAR 2.2kfl ±52 1/4W
R310 RCB AG3R3K-1 RD12S3.3kflJ R:FXDCAR 3.3kO ±52 1/8W
R311 RCB-AG3R3K-I RD12S3.3KOJ R:FXDCAR 3.3kft ±52 1/8W
R312 RMF-AR47OQFK-1 SN14K2E4700F R:FXDMetal FLM 4700 ±12 1/4W
R313 RMF-AR470QFK-1 SN14K2E4700F R:FXDMetal FLM 4700 ±12 1/4W
R314 RCB-AG4R7K-1 RD12S4.7KOJ R:FXDCAR 4.7kO ±52 1/8W
R315 RCB-AG10K-1 RD12S10KflJ R:FXDCAR lOkO ±52 1/8W
R316 RCB-AG10K-1 RD12S10KOJ R:FXDCAR lOkO ±52 1/SW
R317thruR320 RCB-AG2R2K-1 RD12S2.2XOJ R:FXDCAR 2.2kO ±52 1/8W
R321 RCB-AG330-1 RD12S3300J R:FXDCAR 3303 ±52 1/8W
R322 RCB-AG6R8K-1 RD12S6.8KOJ R:FXDCAR 6.8kO ±52 1/8W
R323 RCB-AG8R2K-1 RD12S8.2KOJ R:FXDCAR 8.2kO ±52 1/8W
R324 RCB-AG3R3K-1 RD12S3.3KOJ R:FXDCAR 3.3WI ±52 1/8W
R325 RCB-AG3R3K-1 RD12S3.3KOJ R:FXDCAR 3.3kfl ±52 1/8W
R326 RCB-AH2R2K-1 RD25S2.2KOJ R:FXDCAR 2.2W2 ±52 1/4M
R327 RCB-AG330-1 RD12S3300J R:FXDCAR 330ft ±52 I/8W
R328 RCB-AG3R3K-1 RD12S3.3KOJ R:FXDCAR 33kO ±52 1/8W
R329 RCB-AG12K-1 RD12S12KOJ R:FXDCAR 12kfl ±52 1/8W
R330 RCB-AG100-1 RD12S1000J R:FXDCAR 1000 ±52 1/8W
R331 RCB-AG4R7K-1 RD12S4.7KOJ R:FXDCAR 4.7kO ±52 1/8W
R332 RCB-AG4R7K-1 RD12S4.7KQJ R:FXDCAR 4.7kO ±52 1/8W
R333 RCB-AG100-1 RD12S1000J R:FXDCAR 1000 ±52 1/8W
R334 RCB-AG100-1 RD12S1000J R:FXDCAR 1000 ±52 1/8W
R335 RCB-AG680-1 RD12S680AJ R:FXDCAR 6800 ±52 1/8W
R336 RCB-AG680-1 RD12S680GJ R:FXDCAR 6800 ±52 1/8W
R337 RCB-AH100-1 RD25S1000J R:FXDCAR 1000 ±52 1/4W
R338 RCB-AGIK-1 RD12S1KOJ R:FXDCAR IkO ±52 1/8W
R339 RCB-AG1K-! RD12S1KOJ R:FXDCAR 1KQ ±52 1/8W
R340 RCB-AG100-1 RD12S1000J R:FXDCAR 1000 ±52 1/8W
C341 CTA-AC10D167-1 242M1602-106M C:FXDELECT TANTAL IOiiF ±202 16V
C342 CTA-AC10U16V-1 242M1602-106M C:FXDELECT TANTAL 10uF ±202 16V
C343thruC347 CTA—AB10U35V-1 221M3502-106M C:FXDELECT TANTAL 10uF ±202 35V
C348 CSM—ACRO47U50V-l 0.047UF50WV C:FXDCER 0.047uF +80, -202 50V
C349 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C350 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C35J CTM-AA6P-1 ECV1ZW06X53N C:VARCER 6pF
C352 CMC-AB100PR3K-4 DM10D101J3 C:FXDDIPPED MICA lOOpF ±52 300V
C353 CSM-ACRO1U50V-L 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C354 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C355thruC360 CSM-ACR047U50V-1 0.047UF50WV C:FXDCER 0.047uF +80, -202 50V
C361thruC363 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C364 CSM-ACR047U50V-1 0.047UF50WV C:FXDCER 0.04-7uF +80, -202 50V
C365thruC370 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
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C371 CTM-AA6P-1 ECV1ZW06X53N C: VAR CER 6pF
C372 CMC-AA10PR3K-4 DM05C100K311CD C: FXD DIPPED MICA lOpF +0.5Z 3kV
C373 CMC-AB 100PE3K-4 DM10D101J3 C: FXD DIPPED MICA. lOOpF +5! 300V
C374 CSM-ACRO 105OV-1 0.010F50WV C: FXD CEE O.OIuF +80, -201 50V
C375 CSM-ACRO1050V-1 Q.010F50WV C: FXD CEE 0,01UF +80, -20Z 50V
C376 CMC-AA10PS3K-4 DM05C100K3KD C: FXD DIPPED MICA lOpF +0.5! 3kV
C377 CMC-AB82PE3K-4 DM10D820J3 C: FXD DIPPED MICA 82pF +5Z 300V
C378 CMC-AB36PR3K-4 DM10D360J3 C: FXD DIPPED MICA 36pF +0.5Z 300V
C379thru CSM-ACRO1050V-1 0.01GF50WV Ci FXD CEE O.OIuF +80, -20Z 50VC381
C382 CSM—ACRO4705OV-1 0.047UF5QWV C: FXD CEE 0.047uF +80, -20Z 50V
C383 CSM-ACRO1050V-1 0.01UF50WV Cs FXD CEE O.OIuF +80, -20Z 50V
C384 CSM-ACRO1050V-1 0.010F50WV C; FXD CEE O.OIuF +80, -20Z 50V
C385 CMC-AB68PR5K-4 DM10D680J3 C: FXD DIPPED MICA 6SpF +5Z 300V
C386 CTM-AA10P-1 ECV1ZW10X53H C: VAE CEE lOpF
C387 CSM-ACRO150V-I 0.010F50WV C: FXD CEE O.OIuF +80, -20Z 50V
C388 CSM-ACR047U50V-1 0.0470F50WV C; FXD CEE 0.047uF +80, -20Z 50V
C389 CSM-ACRO1050V-1 0.01UF50WV Cs FXD CEE O.OIuF +80, -20Z 50V
C390 CMC-A268PR3K-4 DM10D680J3 C: FXD DIPPED MICA 68pF +5Z 300V
C391 CTM-AA10P-1 ECV1ZW10X53N Ci VAR CEE lOpF
C392 CSM-ACRO105OV-1 ’ 0.01UF50WV Ci FXD CEE O.OIuF +80, -20Z 50V
C393 Not assigned
C394 CSM-ACR047050V-1 0.047DF50WV Ci FXD CEE 0.047uF +80, -20Z 50V
C395 CMC-AB82PR3K-4 DM10D820J3 C: FXD DIPPED MICA 82pF +5Z 300V
C396 CMC-AC390PR5K-2 DMI5D391JS C: FXD DIPPED MICA 390pF +5Z 500V
C397 CMC-AC470PE3K-2 DM15D471J3 C: FXD DIPPED MICA 470pF +5Z 300V
C398 CSM-ACR047050V-1 0.047UP5QWV Ci FXD CEE 0.047uF +80, -20Z 50V
C399 CSM-ACRO1USOV-1 0.010F50WV C: FXD CER O.OIuF +80, -20Z 50V
C400 CMC-AB330PR3K-4 DM10D331J3 C: FXD DIPPED MICA 330pF +5! 300V
C401 CMC-AB47PB3K-4 DM10D470J3 Cs FXD DIPPED MICA 47pF +5Z 300V
C4Q2 CMC-AB330PR3K-4 DM10D331J3 Cs FXD DIPPED MICA 330pF +5! 300V
C403 CSM-ACRO1O50V—1 0.010F50WV Ci FXD CEE O.OIuF +80, -20! 50V
C404 CS M-ACS022U5 0V—1 0.022UF50WV C: FXD CEE 0.22uF +80, -20Z 50V
C405 CSM-ACR047U50V-1 0.047DP50WV Cs FXD CEE 0.047UF +80, -2GZ 50V
C406 CSM-ACR01050V-1 0.010F50WV Cl FXD CEE O.OIuF +80, -20Z 50V
C407 CSM-ACRO22050V-1 0.0220F50WV Cl FXD CEE 0.022UF +80, -20Z 50V
C408 CSM-ACRO105OV-1 0.01CF50WV Ci FXD CEE O.OIuF +80, -20! 50V
C4Q9 CMC-AB200PR3K-4 DM10D201J3 C: FXD DIPPED MICA 200pF+5Z 300V
C410 CMC—AB82PE3K—4 DMI0D820J3 Cs FXD DIPPED MICA 82pF +5! 300V
C4J1 CMC-AB200PR3K-4 DM100201J3 Cl FXD DIPPED MICA 200pF +5! 300V
C412 CSM-ACRO 11J50V-1 O.OIOFSOWV Cs FXD CEE O.OIuF +80, -20! 50V
C413 CSM-ACR047050V-1 0.047UP50WV Cl FXD CEE 0.47UF +80, -20Z 50V
C414 CSM-ACRO1U50V-1 0.01DF50WV C: FXD CEE O.OIuF +80, -205Z 50V
C415 CTA-AC10U16V-l 242M2 6Q2-206M Ci FXD ELECT TANTAL lOuF ̂20Z 16V
C416 CTA-AC2R2035V-1 242M3502-225M Cs FXD ELECT TANTAL 2.2uF +20! 35V
C417 CMC-AC5 60PR3K-2 DM150561J3 Cl FXD DIPPED MICA 560pF +5Z 300V
C418 CSM-ACRO1050V-1 0.01UF50WV Ci FXD CER O.OIuF +80, -20Z 50V
C419 CSM—ACRO2205OV—1 0.0220F50WV Cs FXD CER 0.022UF +80, -20! 50V
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C420 CSMtACRO47O50V-1 0.047UF50WV C: FXD CER 0.047uF +80, -20? 50V
C421 CMC-AB68PR3K-4 DM10D680J3 C: FCD DIPPED MICA 68pF +51 300V
C422 CXM-AMP-l ECV1ZW04X53N C: VAR C&R 4pF
C423 CSM-ACRO105OV-1 0.01UF50WV C: FXD CER O.OIuF +80, -201 50V
C424 CMC-AB68PR3K-4 DM10D680J3 C; FXD DIPPED MICA 68pF +5? 300V
C425 CTM-AAlOP-1 ECV1ZW10X53N C: VAR CER lOpF
C426 CSM-ACR01U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20? 50V
C427 CSM-ACRO2205OV-1 0.0220F50WV C; FXD CER 0.022uF +80, -20? 50V
C428 CSM-ACRO1U50V-! 0.010F50WV C: FXD CER O.OIuF +80, -20? 50V
C429 Hoc assigned
C430 CSM-ACR047U50V-1 0.047OF50WV C: FXD CER 0.047uF +80, -20? 50V
C431 CSM-ACRO1U50V-l 0.01UF50WV C: FXD CER O.OIuF +80, -20? 50V
C432 CSM-ACR022U50V-1 0.022DF50WV C: FXD <ER 0.022UF +80, -20? 50V
C433 CSM-ACRO1O50V-l 0.01UF50WV C: FXD CER O.OIuF +80, -20? 50V
C434 CSM-ACRO1050V-1 0.010F50WV C: FXD CSR O.OIuF +80, -20? 50V
C435 CSM-ACRO2205OV-1 0.0220F50WV C: FXD CER 0.022UF +80, -20? 50V
C436 CSM-ACR047U50V-1 0.047UF50WV C: FXD CER 0.047uF +80, -20? 50V
C437 CSM-ACRO105OV-1 0.01OF50WV C: FXD CER O.OIuF +80, -20? 50V
C438 CSM-AC1000P50V-1 0.001UF50WV C: FXD CER O.OOluF +80, -20? 50V
C439 CFM-AA1000PR1K—I 441HI003-102K C: FXD Myler lOOOpF +10? IkV
C440 CFM-AA6800PR1X-1 441HI003-68ZK C: FXD Mylar 680OpF +10? IkV
C441 CMC-AB18PR5K-6 DM10C180K5 C: FXD DIPPED MICA. 180pF+10? 500V
C442 CSM-AC1000P50V-1 0.00XUF50WV C: FXD CER O.OOluF +80, -20? 50V
C443 CFM-AA1 OOOPR1X-1 441HI003-102K C: FXD Mylar lOOOpF +10? IkV

CFM-AA6800PR1K-1 441N1003-682K C: FXD Mylar 6800pF +10? IkV
C445 CMC-AB18PR5K-6 DM10C180K5 C: FXD DIPPED MICA 18pF +10? 500V
C446thru CSM-ACR04705 OV-1 0.047UF50WV C: FXD CER 0.047UF +80, -20? 50VC451
C452 CTA-AC10U16V-1 242M1602-106M C: FXD ELECT TAHTAL lOuF +20? 16V
C453 CIA-AC2R2035V-1 242M3502-225M C: FXD ELECT TAHTAL 2.2tfF +20? 35V
C454 CMC-AB33PR5K-4 DM10D330J5 C: FXD DIPPED MICA 33pF +5? SOOV
C455 CMC-AB33PR5K-4 DM20D330J5 C: FXD DIPPED MICA 33pF +5? 500V
C456 CTA-AC2X2035V-1 242M3502-225M C: FXD ELECT TAHTAL 2.2uF +20? 35V
C457 CSM-ACR047050V-1 0.0470F50WV C: FXD CER 0.047UF +80, -20? 50V
C458 CFM-AAR0330R1K-1 441Nl003—333K C» FXD Ifylar 0.033uF +10? IkV
C459 CFM—AA4700PRIK-I 441HI003-472K c: FXD Mylar 4700pF +10? IkV
C460 CFM-AAR01QR1K-1 441HI003—103K C: FXD Mylar O.OIuF +10? IkV
C461 CFM-AAR047UR1K-1 441HI003-473K C: FXD Mylar 0.047uF ±10? IkV
C462 CFM-AAR01UR1K-1 441H1003-103K C: FXD Mylar O.OIuF +10? IkV
C463 CFM-AAR3300PR1K-1 441H1003—332K C: FXD Mylar 3300pF +10? IkV
C464 CFM-AAR0470R1K-1 441N1003-473K C: FXD Mylar 0.047uF +10? IkV
C465 CSM-AC1000P50V-1 0.001UF50WV C: FXD CER O.OOluF +80, -20? 50V
C466 CFM-AA1500PR1K—1 441N1003-152K C: FXD Mylar 2200pF +10? IkV
C467 CFM—AA2200PRIK—I 441H1003-222K C: FXD Mylar 2200pF +10? IkV
C468 CMC-AC470PR3K-2 DM15D471J3 C: FXD DIPPED MICA 470pF +5? 300V
C469 CSM-AC10Q0P50V—1 0.0010F50WV C: FXD CER O.OOluF +80, -20? 50V
C470chru CSM-ACR047U50V-1 0.047UF50WV C: FXD CER 0.047uF +80, -20? 50VC472
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C473 CTA-AC2R2D35V-1 242M3502-225M C:FXDELECT TAHTAL 2.2uF +20Z 3SV
C474 CCK-AB100(716V-1 16VB100 C:FXDELECT IOOuF 16V
C475 CTA-AC2R2U35V-1 242M3502-225M CsFXDELECT TANTAL 2.2tlF +20Z 35V
C476 CSM-AC330P5 OV-1 330PF50WV C:FXDCSR 330pF +10Z 50V
C477 CTA-AC10016V-1 242M1602-106M C:FXDELECT TANTAL lOpF +201 16V
C478thruC485 CSM-ACRO47U5OV-1 0.047TJF50WV c:FXDCER 0.047uF +80, -201 50V
C486 CTA-AC10016V—i 242M1602-106M C;FXDELECT TANTAL lOuF +2OS 16V
C487 CTA-AC10U16V-1 242M1602-106M C:FXDELECT TANTAL lOuF +201 16V
C488 CSM-ACR047U50V-1 0.047C750WV CjFXDCER 0.047UF +80, -201 50V
C489 CSM-ACI000P50V-1 0.001UF50WV C;FXD<SR O.OOluF +80, -20% 50V
C490 CTA-AC2R2035V-1 242M3502-225M C:FXDELECT TANTAL Z.2uF +20Z 35V
C491 CTA-AC2£2035V-l 242M3502-225M C;FXDELECT TANTAL 2.2«F +20Z 35V
C492 CMC-AC560PR3K-2 DM15D561J3 C:FXDDIPPED MICA 560pF +5Z 300V
C493 CTA-AC10016V-l 242M1602-106H C:FXDELECT TANTAL lOuF +20Z 16V
C494thruC496 CSM-ACE04705OV—1 ’ 0.047UF50WV C:FXDCER 0.047UF +80, -20Z 50V
C497thruC500 CSM-AC&O1O50V-1 0.01UFS0WV C:FXDCER O.OIuF +80, -20Z 50V
C501 CSM-ACS047050V-1 0.047DF50HV C:FXDCER 0.047UF +80, -20Z 50V
C502 CSM-A CR047050V-1 0.047UP50WV C:FXDCER 0.047uF +80, -20Z 50V
C503 CTA-AC10U16V—1 242M1602-106M C:FXDELECT TANTAL lOuF +20Z 16V
C504 CIA-AC10U16V-1 242M1602-106M C:FXDELECT TANTAL lOuF +20Z 16V
C505 CTM-AC50P-1 ECV1ZW50X32 C:VARCSR 50pF
CS06 CTH-AC50P-1 ECV1ZW50X32 C:VARCER 50pF
L511 LCL-T00084-1 * L:FXDCoil
L512 LCL-BOO374-1 TPF0410—151K L:FXDCoil
L513 LCL-B00374-1 TPF0410-151K L:FXDCoil
L514 LCL-B00161-1 TPF0410—151J L:FXDCoil
L515 LCL-300386-1 TPF0410-3R9K L:FXDCoil
L516 LCL-B00368-1 TPF0410—10QK L:FXDCoil
L517 LCL-B00494-1 TPF0410-120K LiFXDCoil
L518 LCL-B00354-1 TPF0410-222K L:FXDCoil
L319 LCL-300355-1 TPF0410—272K L:FXDCoil
L520 LCL-B00496-I TPF0410-8R2K L:FXDCoil
L521 LCL-800360-1 TPF0410-847K L:FXDCoil
L522 LCL-B00360-1 TPF0410-847K LiFXDCoil
T531thruT534 LCL-C00117-1 * Transformer
T535thruT539 La-COO 124-1 * Transformer
X541 DNF-000140-1 * Crystal
X542 DXD-000163-1 * Crystal
X543thruX545 DXD-000658-1 * Crystal
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X546
X3A7
J551
J552
J553
J554
J555
J556

DXD-000657-1 
DXD-000653-1
JCR-AP040PX02-1

JCF-̂lC001JX04-1
JGP-AA003PX05-1
JCP-AA003PX05-1

*
*
HIP3F-40P-2.54DS

UM-a-PC 
A-l103 
A-l103

Crystal
Crystal
Connector 
Not assigned 
Not assigned 
Connector 
Connector 
Connector
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TR4172 X-Y RECORDER 
8GC-010193

Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

ICl SIT-74LS273 SN74LS273N IC:Octal D-Type Flip Flop Low Power
IC2 SIA-561. AD561JD IC:Low Cost 10-Bit monolithic D/A converter
IC3 SIT-74LS273 SN74LS273N IC:Octal D-Type Flip Flop Low Power
IC4 SIA-561 AD561JD IC.Low Cost 10-Bit monolithic D/A converter
IC5 SIT-74LS75 SN74LS75N IC.4—Bit Bistable Latch Low Power
IC6 SIT-74LS74 SN74LS74N IC.Dual D—Type Positive-Edge-Triggered Flip-Flop Low PowerIC7 SIA-TL082 TL082CP IC:Dual Operational Amplifier
IC8 SIT-74LS175 SN74LS175N IC.Quad D—Type Flip-Flop Low Power
IC9 SIT-74LS244 SN74LS244N IC:Octal Buffer/Line Driver/Line Receiver Low PowerIC10 SMM-2732-6 KBM2732A-35Z IC 32K UV Erasable PROM
ICll SIT-74LS04 SN74LS04N Hex Inverter Low Power
ICl 2 SIA-TL082 TL082CP IC Dual Operational AmplifierICl 3 SIT-74LS273 SN74LS273N IC Octal D-Type Flip-Flop Low Power
IC14 SIT-74LS02 SN74LS02N IC.Quadruple 2-Input Positive-NOR Gate Low PowerIC15 SIT-74LS245 SN74LS245N IC Octal Bus Tranceiver Low Power
IC16 SIT-74LS02 SH74LS02N IC Quadruple 2-Input Positive-NOR Gate PowerQ21 STN-2SC1815-15 2SC1815CR Transistor SI KPN
Q22 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q23 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q24 STO-2SC1815-15 2SC1815GR Transistor SI NPN
D31 SDS-1S953-1 1S953 Diode SI
R41 RCB-AH22-1 RD25S22flJ R:FXD CAR 223 ±52 1/4W
R42 RCB-AH5R1K-1 RD25S5.1KOJ R:FXD CAR 5.lkfl ±52 1/4W
R43 RCB-AHIOK-1 RD25S10KflJ R:FXD CAR IOkfl ±52 1/4W
R44 RCB-AH10K-1 RD25S10KOJ R:FXD CAR IOkfl ±52 1/4W
R45 RCB-AH5R1K-1 RD25S5.1K8J R:FXD CAR 5.lkfl ±51 1/4W
R46 RCB-AH220-1 RD25S220CJ R:FXD CAR 220fl ±52 1/4W.
R47 RCB-AH4R7K-1 RD25S4.7KOJ R:FXD CAR 4.7kfl ±52 1/4W
R48 RCB-AH 100-1 RD25S100AJ R:FXD CAR 1008 ±52 1/4W
R49 RCB-AH22—1 RD25S228J R:FXD CAR 22fl ±52 1/4W
R50 RCB-AR5RIK-1 RD25S5.1KQJ R:FXD CAR 5.lkfl ±52 1/4W
R51 RCB-AHIOK-1 RD25S10KOJ R:FXD CAR IOkfl ±5Z 1/4W
R52 RCB-AH10K-1 RD25S10KflJ R:FXD CAR IOkfl ±52 1/4W
R53 RCB-AH5R1K-1 HD25S5.lKflJ R:FXD CAR 5.lkfl ±52 1/4W
R54 RCB-AH220-1 RD25S2200J R:FXD CAR 220fl ±52 1/4W
R55 RCB-AH4R7K-1 RD25S4.7KflJ R:FXD CAR 4.7kfl ±51 1/4W
R56
R57

RCB-AHI00-1 RD25S100QJ R:FXD CAR lOOfl ±52 1/4W
thruR59
C71

RCB-AH4R7K-1 RD25S4.7KflJ R:FXD CAR 4.7kfl ±52 1/4W

thruC74 CCK-AB10U25V-l 25VB10 C:FXD ELECT 10«F 25V
C75 CTA-AC10V16V-1 242M1602-106M C:FXD ELECT TANTAL 10liF ±202 16V
C76
C77

CTA-AC10U16V-l 242M1602-106M C:FXD ELECT TANTAL 1OpF ±202 16V
thruC79 CSM-ACR022U50V 0.022UF50WV C:FXD CER 0.022uF +80, -202 50V

B G C - 0 1 0 1 9 3 1 / 2



Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

C80
C81
C82
C83
C84
C85
C86
C87
C88
C89
C90chruC94
C95
C96
C97
C98
L101 
LI 02 
L103

CTA-AC10U16V-1 
CTA-AC1U5 OV-1 
CSM-ACRO22U50V 
CSM-ACR022U5QV 
CSM-ACJ000P50V 
CTA-AC10D16V-1 
CTA-AC1U50V-1 
CSM-ACR022U50V 
CSM-ACR022U50V 
CSM-AC1000P50V
CTA-AC1U50V-2
CSM-ACRO1U50V-1 
CSM-ACRO1USOV-1 
CSM-AC1000P50V-1 
CSM-AC1OOOPSOV-l
LCL-B00016-1 
LCL-B00016—1 
LCL-T00084-1

242M1602-106M
242M5002-105M
0.022UF50WV
0.02ZUF50WV
0.001UF50WV
242M1602-106M
242M5002-105M
0.022UF50WV
0.022UF50WV
0.001UF50WV
244M5002-105M
0.01UF50WV
0-01UF50WV
0.001UF50WV
0.001UF50WV
EL0810SK1-181K 
EL081OSKI-18 IK
*

C:FXDELECTTANTAL 10uF‘ ±202 16V
C:FXDELECTTANTAL 1yF. ±202 50V
C:FXDCER 0.,022uF +80,-20250V
C:FXDCER O.OZZyF +80,-20250V
C:FXDCER 0., OOluF +80,-20250V
C:FXDELECTTANTAL lOuF' ±202 16V
C:FXDELECTTANTAL luF±20%50V
C:FXDCER 0.,022uF +80,-20250V
C:FXDCER 0.,022uF +80,-20250V
C:FXDCER 0.■OOluF +80,-20250V
C:FXDELECTTANTAL lyF±20250V
C:FXDCER 0,. OlyF +80, -•202 50V
C:FXDCER 0,,01 yF +80, -•202 50V
C:FXDCER O.OOluF +80,-20250V
C:FXDCER 0.,OOluF +80,-20250V
L:FXDCoil
L:FXDCoil
L:FXDCoil
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TRA172 ELF SCHEMATIC SECTION

Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

Dl SEE-SW1DM1-1 SW1D-M1 Thyristor
TP1 LTP-000487&-1 * Transformer
NF1 JCD-AA003PX01-1 6J4 Noise Filter
J2 JCS-AE004JX02-1 DBM-9W4S Connector
J93 J CB-ADO 3 OJXOl-1 PBRS-30P Connector
J94 JCP-AX002PX01-1 SI-7501 Connector
J95 J CP-AXO 0 2JX01-1 SI-7502 Connector
J96 Not assigned
J97 Not assigned
PI DFT-AG2A-1 MDX-2A Fuse
FAN1 DMF-000437-! 9302 Fan Motor
CSl Not assigned
C32 3CB-RR092 7X01-I * Cable
CB3 DCB-RSO922X01-1 * Cable
CB74 DCB-FF0985X06-I * Cable
CB75 DCB-RHQ925X01—1 * Cable
C376 DCB-SS0929X01-1 * Cable
CB78 DCB-SS093CK01-1 * Cable
CB79 DCB-SS0931X01-1 * Cable
CB81 DC3-RRO926X01-1 * Cable
CBS 2 DCB-SS093 2X01-1 * Cable
CB83 DCB-R20947X07-1 * Cable
C384 DCB-SS0982X01-1 * Cable
PI JTE-AG001EX01-1 TOP-23A
P5chruPll JTE-AY001JX01-1 75187-003
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TR4172 RF MOTHER BLK-010226

Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

D1 SDP-SMl-2 SM-1-02 Diode SI
D2Chru SDS-RB402-2 S4VB10 Diode SI04
Rllthru RCB-AHI00K-1 RD25S100KflJ R:- FXD CAR lOOkfl ±5Z 1/4WR14
R15 RVR-AD10K-1 RJ20PlOKflJ R: VAR CERMET IOkfl
C21 CSM-ACRltf 50V-X 0.1UF50WV C: FXD CER O.lyF +80, -202 50V
C22 CCK-AR470U50V—1 SM50VB470 C: FXD ELECT 470uF 50V
C23 CSM-ACR1U 5 OV-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C24 CCK-AS6800U50V-1 SM50VRSN6800 C: FXD ELECT 6800yF 50V
C25 CSM-ACR1U50V-1 0.1CF50WV C: FXD CER O.luF +80, -202 50V
C26 CCK-AS6800U50V-1 SM50VRSN68Q0 C: FXD ELECT 68OO11F 50V
C27 CSM-ACR1U 50V-1 0.1UF50WV C: FXD CER 0.1«F +80, -202 50V
C28 CCK-ASR022F16V-1 SM16VRSN22000 C: FXD ELECT 0.022jjF 16V
F31 QFT-AAR2A-1 MF51SR2-10 Fuse
F32 DFN-AA2A-3 TMF51NR2<250) Fuse
F33 DFN-AA1A-3 TMF51NRIC250) Fuse
F34 DFN-AA2A-3 TMF51NR2(250) Fuse
F35 DFN-AA2R5A-3 TMF51SR2.5 Fuse
J41 JCR-AB030PX03-1 HIF3-30P-2.54DSA Connector
J42thru JCB-AC044JXO2-2 CR7E-44DB-3.96DS ConnectorJ45
J46 JCB-A0O3OPXO1-1 PBRS-30P Connector
J47thru DFH-000625 FA-211B ConnectorJ51
J52thru Not assignedJ56
J57 JCB-AD030JX01-1 PBRS-30—E01 Connector
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Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

C61thru CSM-ACR1U50V-1 0.IUF50WV C: FXD CER O.lyF +80, -20% 50VC63
C64 CSM-AC1OOP50V-l 100PF50WV C: FXD CER lOOpF *10% 50V
C65 CSM-ACRO1U50V-1 0.1UF50WV C: FXD CER O.lyF +80, -20% 50V
C66 CCK-AB10OO16V-l 16VB100 C: FXD ELECT 100yF 16V
C67 CTA-AB2R2U35V-1 221M3502-225M C: FXD ELECT TANTAL 2.2yF ±20% 35V
C68 CTA-AB 2S.2U35V-1 221M3502-225M C: FXD ELECT TANTAL 2.2yF *20% 35V
C69 CTA-AC1U 5 0V-2 244K5002-105M C: FXD ELECT TANTAL JuF +20% 50V
C70 CSM-ACR1U50V-I 0.1UF50WV C: FXD CER O.lyF +80, -20% 50V
C71 CSM-ACR1U 5 OV-1 0.1UF50WV C: FXD CER O.lyF +80, -20% 50V
C72 CSM-AC100P50V-1 0.001UF50WV C: FXD CER O.OOIyF +80, -20% 50V
C73 CSM-ACRO1050V-I 0.01UF50WV C: FXD CER O.OIliF +80, -20% 50V
C74 CSM-ACRO1U50V-l 0.01UF50WV C: FXD CER O.OIyF +80, -20% 50V
C75 CCK-AB100U16V-1 16VB100 C: FXD ELECT lOOyF 16V
C76 CSM-ACR1U50V-I 0.1UF50WV C: FXD CER O.lyF +80, -20% 50V
C77 CSM-ACR1U5OV-l 0.1UF50WV C: FXD CER O.lyF +80, -20% 50V
C78 CSM-AC1OOP50V—1 0.001UF50WV C: FXD CER O.OOIyF +80, -20% 50V
C79 CSM-ACRO1U 5 OV-1 0.01UF50WV C: FXD CER O.OIyF +80, -20% 50V
C80 CCK-ABI00U16V-1 16VBI00 C: FXD ELECT IOOuF 16V
L91 LCL-T00084-1 ie L: FXD Coil
J95 JCB-AD030PX01-1 PBRS-30P ConneeCor
J96 JCR-AB040PX01-1 HIF3-40P-2.54DS Connector
S101 DST-000593-1 5003-K-90OCB Thermostat

5 L F - 0 1 0 3 7 0 1 / 2



Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

C61thru CSM-ACR1U5QV-1 0.1UF50WV C: FXD CER O.ljiF +80, -202 50VC63
C64 CSM-AC100P50V-1 100PF50WV C: FXD CER lOOpF ±102 50V
C65 CSM-ACRO 1U50 V-l 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C66 CCK-AB100U16 V-l 16VB100 C: FXD ELECT IOOuF 16V
C67 CTA-AB2R2U35V-1 221M3502-225M C: FXD ELECT TANTAL 2.2uF ±202 35V
C63 CTA-AB2R2U35V-l 221M3502-225M C: FXD ELECT TANTAL 2.2uF ±202 35V
C69 CTA-AC1U50V-1 242M5002-105M C: FXD ELECT TANTAL IllF ±202 50V
C70 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.JuF +80, -202 50V
C71 CSM-ACR1U 5 0 V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C72 CSM-AC100P50V-1 0.001OF50WV C: FXD CER O.OOluF +80, -202 50V
C73 CSM-ACRO1U5OV-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C74 CSM-ACRO1U50V-l 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
* C75 CCK-AB100U16V-l 16VB100 C: FXD ELECT IOOuF 16V
C76 CSM-ACR1U50V-1 0.10F50WV C; FXD CER O.luF +80, -202 50V
C77 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C78 CSM-ACI00P5OV-1 0.001UF50WV C: FXD CER O.OOluF +80, -202 50V
C79 CSM-ACRO1U50V-l 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
cao CCK-AB100U16V-l 16VB100 C; FXD ELECT IOOuF 16V
L91 LCL-T00084-1 * L: FXD Coil
J95 JCB-AD030PX01-1 PBRS-30P Connector
J96 JCR-AB040PX01-1 HIF3-40P-2.54DS Connector
S101 DST-000773-1 S003-K-90OCS Thermostat
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Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

ICl SIA-5534A-1 NE5534AN IC:Low Noise Operational Amplifier
IC2 SIA-5534A-1 NE5S34AH IC:Low Noise Operacional Amplifier
IC3 SIA-DA7524-2 AD7524KS IC:8-hit Buffered Multiplying DA Convertor
IC4 SIA-TL072-1 TL072CF IC:Operational Amplifier
ICS Notassigned
ICS SIA-TL072-1 TL072C? IC;Operacional Amplifier
IC7thruIC9 Notassigned
ICIO SIT-74LS138-9 SH74LS138W IC:Decoder/Demultiplexer Low Power
ICll SIA-324-1 LM324 IC:Quadruple Operational Amplifier
ICl 2 SIT-74LS273 SN74LS273N IC:Octal D-Type Flip Flop Low Power
IC13ChruIC15 SIA-254-1 UPC254A IC:Precision Operational Amplifier
IC16 SIA-DA7542-1 AD7542XN IC:•12-bit DA Convertor
IC17 SIA-DG201-1 DG201BK IC:Quad Monolithic SPST CMOS Analog Switch
ICl 8 SIT-74LS04 SN74LS04N IC:Hex Inverter Low Power
ICl 9 SIA-DA7524-2 AD7524KH IC:8-bit Buffered Multiplying DA Convertor
IC20 SIT-74LS273 SH74LS273S IC:Octal D-Type Flip Flop Low Power
IC2I SIT-7417 SN7417N IC:Sex Buffer/Driver with Open Collector High Voltage Output
IC22 SIT-74LS02 SN74LS02 IC:Quadruple 2-Input Posicive NOR Gace Low Power
IC23 SIT-74LS14-9 SK74LS14N IC:Hex Schmitt-Trigger Inverter Low Power
IC24 SIT-74LS273 SH74LS273N IC:Octal D-Type Flip Flop Low Power
IC25 SIA-254-2 0P-05CJ IC:Precision Operational Amplifier
IC26 SIA-DG201-1 QG201BK IC:Quad Monolithic SPST CMOS Analog Swicch
IC27 SIA-254-1 UPC254A IC:Precision Operacional Amplifier
IC28 SIA-0G201-1 DG201BK IC:Quad Monolithic SPST CMOS Analog Swicct)
IC29 SIA-5534A-1 NE5534AH IC:Low Noise Operacional Amplifier
IC30 SIT-74LS273 SN74LS273N IC:Octal D-Type Flip Flop Low Power
Q36 STN-2SC1S15-15 2SC1815GR Transistor SI NPN
041 SDS-1SS97-1 1SS97 Oiode SI
D42 SDS-1SS97-1 1SS97 Oiode SI
043 SD2-6-1 LM399H Zener Diode
D44 SDS-ISS97-1 1SS97 Oiode SI
R51 RCB-AH100-1 RD25S1000I 8:FXD CAR 100U ±52 1/4W
R52 HMF-AE5KBG-1 RN60E5KCB &:FXD Metal FLM 5kfl ±0.32 1/8W
R53 RMF-AE15KFG-1 RN60E15KGF R:FXD Mecal FLM I5ku ±12 1/8W
8.54 RMF-AS 7R5KFK-1 RN60J7.5K3F R:FXD Mecal FLM 7.5kfi ±1% 1/8W
R55 RMF-AE1KBG-1 8M60E1KOB 1: FXD Mecal FLM lkUi ±0.12 1/8W
8.56 RCB-AH5R1K-1 RD25S 5.1KOJ S.:FXD CAR 5.lkfi ±52 1/4W
R57cbru
860

Noc assigned
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

R61tbruR64 RCB-AHI OK RD25S10KflJ R:FXDCAR IOkfl ±52 1/4W
R65 RCB-AHI00-1 RD25S1OOiiJ R:FXDCAR 100u ±52 1/4W
R66thruR69 Mot assigned
R70 RCB-AH3R3K-1 RD25S3.3KUJ R:FXDCAR 3.3kfl ±52 1/4W
R7t RCB-AH3R3K-1 RD25S3.3KUJ R:FXDCAR 3.3kfl ±52 1/4W
R72 RCB-AH6R8K-1 RD25S6.8KflJ R:FXDCAR 6.'Skit ±52 1/4W
R73 RCB-AH4R7K-1 RD2554.7KflJ R:FXDCAR 4.7kii ±52 1/4W
R74 RCB-AHI00-1 RD25S100AJ R:FXDCAR 100fl ±52 1/4W
R75 RMF-AE10KBG-1 RN60E10KflB R:FXDMetal FLM IOkfl ±0.12 1/8W
R76 RMF-AE10KBG-1 RN60El0KflB &:FXDMetal FLM IOkfl ±0.12 1/8W
R77 RMF-AE1KBG-I RN60EIK0B R:FXDMetal FLM lkfl ±0.12 1/8W
R78 RCB-AHIOK-1 HD25S1OKflJ R:FXDCAR IOkfl ±52 1/4W
R79 RCB-AHI OK-1 RD25S1OKflJ R:FXDCAR IOkfl ±52 I/4W
R80 RMF-AE10KBG-1 RN60E10KAB R:FXDMetal FLM IOkfl ±12 1/8W
R8I RMF-ARIOQFK-1 SN14K2S10AF R:FXDMetal FLM 10H ±12 1/4W
R82 KMF—AE110QBG-1 RN60E1 lOiiB R:FXDMetal FLM 110fl ±0.12 1/8W
R83 RMF-AElKBG-i RK60E1KUB R:FXDMetal FLM lkfl ±0.12 1/8W
R84 SMF-AE10KBG-1 RN60E10KAB R:FXDMecal FLM IOkfl ±0.12 1/8W
R85 RMF—AE8KBG-1 RN60E8KflB R:FXDMetal FLM 8kfi ±0.12 1/8W
R86 RCB-AHIK—1 RD25S1KUJ R:FXDCAR lkii ±52 1/4W
R87 RMF-AR4R7KFK-1 SN14K2E4.7KOF R:FXDMetal FLM 4.7kfl ±12 1/4W
R88 RMF-AR4R7KFK-1 SM14K2E4.7KUF R:FXDMetal FLM 4.7kfl ±12 1/4W
R89 RHF-AB4R4KFG-1 RFl/4N4.4KflRF R:FXDMetal FLM 4.4kii ±12 1/4W
R90 RMF-AB1R8KFJ-1 RF1/4NI.SKuSF R:FXDMetal FLM 1.8kfl ±12 1/4W
R91 RMF-AR1R5KFK-1 SN14K2E1.5KflF R:FXDMetal FLM 1-5kii ±12 1/4W
R92 RMF-AR7R5KFK-1 SN14K2E7.5KflF R:FXDMetal FLM 7.5kfl ±12 1/4W
R93 RVR-BD1K-1 X6SlKfl R:VARWW lkii
R94 RVR-BD2K-1 X6S2KA R:VARWW 2kfl
R95 RVR-SD2K-1 X6S2KU R:VARWW 2kfl
R96 Not assigned
R97 Not assigned
R98 RVR-BD 200-1- X6S200fl R:VARWW 200fl
R99 RVR-BE10K-1 X6T10Kfl R:VAR WW IOkfl
R100 RVR-BE500-L X6T500A R:VARWW 500fl
R101 RVR-BD2K-1 X6S2KA R:VARWW 2kfl
R102 RMF-ARI0OKFK-1 SN14K2ElOOKflF R:FXDMetal FLM lOOkfl ±12 1/4W
R103thruR106 Not assigned
R107 RCB-AH22K-1 &D25S22KflJ R:FXDCAR 22kii ±52 1/4W
R108 RVR—CD1OOK-1 RJ6X100KA R:VARCERMET lOOkfl
Ct 10 Not assigned
cmthru Cl 17 CTA-AC1U50V-l 242M5002-105M C:FXDELECT TANTAL 1iiF ±202 50V
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

Cl 18 CSM-ACR022U50V-1 0.022UF50WV C: FXD CER 0.-22yF +80, -202 50V
Cl 19 CCK-AA100U25V-1 25T100 C: FXD ELECT IOOuF 25V
C120 CTA-AC1U50V-1 242M5002-105M C: FXD ELECT TANTAL IllF ±202 50V
C121 tbru Cl 24 CCK-AA100U25V-1 25T100 C: FXD ELECT IOOuF 25V
Cl 25 CTA-AC1U50V-1 242M5002-105M C: FXD ELECT TANTAL luF ±20Z 50V
C126 CTA-AC1U 5 OV-1 242M5002-105M C: FXD ELECT TANTAL luF ±20% 50V
C127 CCK-AA220U10V-1 10T220 C: FXD ELECT 220yF 10V
C128 CCK-AA220U10V-1 10T220 C: FXD ELECT 220vF 10V
Cl 29 thru C134 CSM-ACRO22U50V-L 0-022UF50WV C: FXD CER 0.022uF +80, -202 50V
C135 NoC assigned
C136 Not assigned
C137 CSM-ACRO22U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -20Z 50V
C138 CSM-ACR022U50V-1 0.022yF50WV C: FXD CER 0.022uF +80, -20Z 50V
C139tbruC14) Noc assigned
Cl 42 chru C164 CSM-ACR022U50V-1 0.022UF50WV C: FXD CER 0.022yF +80, -20Z 50V
Cl 65 Noc assigned
Cl 66 cbru Cl 68 CSM—AC33P50 V-1 33PF50WV C: FXD CER 33pF ±102 50V
C169 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.luF +80, -202 50V
C170 CSM-AC1000P50V-1 0.001UF50WV C: FXD CER O.OOIyF +80, -202 50V
L171 LCL-C00014-! CSL0812-471J L: FXD Coil
LI72 LCL-C00014-1 CSL0812-471J L: FXD Coil
L173 LCL-T00084-1 * L: FXD Coil
J191 J CF-AC 001JXO1-1 UM-LR-PC ConneeCor
J192 JCP-AA003PX05-1 A-l103 Connector
J193 NoC assigned
J194- JCR-AFO 20PX02-1 HIF3F-20P-2.54DS Connector
J195 J CR-AF02 OPXO 2-L HIF3F-20F-2.54DS Connector
J196 JCP-AA003PX06-1 A-1303 Connector
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SIT-7146 SN7416N IC:Hex Inverter 3u£fer/Driver with Open- CoHector High-Voltage Output
IC2 SIT-74LS174 SN74LS174N IC:Hex D—Type Flip Flop Low Power
IC3 SIT-74LS273 SN74LS273N IC:Octal D-Type Flip Flop Low Power
IC4 SIT-74LS02 SN74LS02N IC:Quadruple 2-Input Positive-NOR Gate Low Power
IC5 SIT-74LS74 SN74LS74N IC:Dual D-Type Positive-Edge-Triggered Flip Flop wich PreseC AND Clear Low Power
IC6 SIT-74LS04 SN7 4LS04N IC:Hex InverCer Low Power
IC7 SIT-74LS244 SN74LS244N IC:Octal Buffer/Line Driver/Line Receiver Low Power
IC8 SIA-339-1 LM339 IC:Quad Comparator
IC9 SIT-74LS138 SN74LS138N IC:3-co-3 Line Decoder/Multiplexer Low Power
ICIO SIT-74LS14 SS74LS14H IC:Hex Schmict-Trigger Inverter Low Power
ICll SIA-339-1 LM339 IC;Quad Comparator
IC12 SIT-74LS26 SN74LS26 IC:Quadruple 2-Input High-Voltage Interface' Low Power
IC13 SIT-7416 SN7416N IC:Hex Inverter Buffer/Driver wich Open- Collector High-Voltage Output
IC14 SIT-74LS174 SN74LS174N IC:Hex D-Type Flip Flop Low Power
ICl 5 SIA-324-1 LM324 IC:Quadruple Operational Amplifier
. IC16 SIA-DG201-1 DG201BK IC:Quad Monolithic SPST CHOS Analog Switch-
ICl 7 SIT—74LS04 SN74LS04N IC:Hex Inverter Low Power
IC18 SIT—74LS30 SN74LS30N IC:8-Input Positive—NAND Gace Low Power
ICl 9 SIT-74LS00 SN74LS0CN IC:Quadruple 2-Inpuc Posicive-NAND Gate Low Power
IC20 SIT-74LS174 SN74LS174N IC:Hex D-Type Flip Flop Low Power
IC21 SIA-339-1 1213 39 IC:Quad Comparacor
IC22 SIT-74LS02 SN74LS02N IC:Quadruple 2-Input Positive-NOR Gate Low Power
IC23 SIT-74LS02 SN74LS02N IC:Quadruple 2-tnpuC Posicive—NOR Gace Low Power
IC24 SIA-324-1 LM324 IC:Quadruple Operational Amplifier
IC25 SIA-324-1 LM324 IC:Quadruple Operational Amplifier
IC26 SIT—74LS273 SN74LS273N IC:Octal D-Type Flip Flop Low Power
IC27 SIT-74LS244 SN74LS244N IC:Octal Buffer/Line Driver/Line Receiver Low Power
IC28 SIT—74LS273 SN74LS273N IC:Occal D-Type Flip Flop Low Power
IC29 SIT-74LS374 SN74LS374N IC:Octal D-Type Flip Flop Low Power
IC30 SIA-319-1 LM319H IC;High Speed Dual Comparator
IC31 SIA-TL082-1 TL082C? IC:Dual Operational Amplifier
IC32 SIA-TL08 2-1 TL082CP IC:Dual Operational Amplifier
Q41 STN-2SC1834-1 2SC1834 Transiscor SI NPN
D51 SDS—1S953-1 1S953 Diode SI
R61 RCB-AHI 5K-1 RD25S15KSJ R:FXD CAR 15kfi +52 1/4W
R62ChruR64 RCB-AH2R2K-1 RD25S2.2KOJ R:FXD CAR 2.2kG +5Z 1/4W
R65 RCB-AJI15K RD25S15KfiJ R:FXD CAR 15kfi +5Z 1/4W
R66 RCB-AH68K RD25S68KQJ R:FXD CAR SSIefi +52 1/4W
R67 RCB-AHIOK RD25S10K&J RiFXD CAR lOkfi +5Z 1/4W
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

R63 RCB-AH100 RD25S100QJ R: FXD CAR 100Q +52 1/4W
R69 RCB-AHI OK RD25S10KQJ R: FXD CAR IOkfl +52 I/4W
R70 RCB-AH10K RD25S10KAJ R: FXD CAR IOkfl +52 1/4M
R71Chru RCS-AH2R2K RD25S2R2KAJ R: FXD CAR 2.2kfl +52 1/4WR73
R74Chru RCB-AHI OK RD25S1OKflJ R: FXD CAR IOkfl +52 1/4WR76
R77 RC3-AH1R2K-1 RD25S1.2KQJ S: FXD CAR 1.2kfl +52 1/4W
R78 RCB-AH15K RD25S15KOJ R: FXD CAR 15kfl +52 1/4W
R79 RCB-AH2R2K RD25S2.2KAJ R: FXD CAR 2.2kfl +52 1/4W
R80 RCB-AH12K RD25S12K&J R: FXD CAR I2kfl +52 1/4W
R81 RCB-AHI50 RD25S150QJ R: FXD CAR 150ft +52 1/4W
RS2 RCR-AH3R3K RD25S3.3KQJ R: FXD CAR 3.3kfl +52 1/4W
R83 RCB-AHIK-l RD25S1KOJ R: FXD CAR lkfl +52 1/4W
R84 RCB-AH10K RD25S10KQJ R: FXD CAR IOkfl +52 1/4W
R85 RCB-AH3R3K RD25S3.3KOI R: FXD CAR 3.3kfl +52 1/4W
RS6 RCB-AH3R3K RD25S3.3KQJ R: FXD CAR 3.3kfl +52 1/4W
387 RCB-AH1K RD25S1KQJ R: FXD CAR lkfl +52 1/4W
R8S RCB-AH10K RD25S1OKflJ R: FXC CAR IOkfl +52 1/4W
R89 RCB-AH2R2K RD25S2.2K&I R: FXD CAR 2.2kfl +52 1/4W
R90 RCS-AH10K RD25S10K2J R: FXD CAR IOkfl +52 1/4W
R91 RCB-AH4R7K RD25S4.7KSJ R: FXD CAR 4.7kfl +52 1/4W
R92 RCB-AH1K RD2551KQJ R: FXD CAR lkfl +52 1/4W
R93 RC3-AH2R2K RD25S2.2K2J R: FXD CAR 2.2kfl +52 1/4W
R94 RCB-AHI2K RD25S12K2J R: FXD CAR 12kfl +52 1/4W
R95 RCB-AHI00-I RD25S100QJ R: FXD CAR lOOfl +52 1/4W
R96 RVR-3D5K-1 X6S5KA R: VAR WW 5kfl
R97 RCB-AHIOOK RD25SLOOKflJ R: FXD CAR lOOkfl +52 1/4W
R98 RCB-AHIOOK RD25S100KSJ R: FXD CAR lOOkfl +52 1/4W
cioiChru CSM-ACRO2205OV-1 0.022UF50WV C: FXD CER 0-022HF +80, -202 50VC105
Cl 06 CSM-AC RO 4 7U 5 OV-1 0.047UF50WV C: FXD CER 0.047uF +80, -20Z 50V
C107 CSM-ACR047U50V-1 0.047UF50WV C; FXD CER 0.047uF +80, -202 50V
Cl 08Chru CSM-ACRO22D5OV-1 0-022UF50WV C: FXD CER 0.022UF +80, -202 50VCU9
Cl 20 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIliF +80, -202 50V
C121 CSM-ACRO2 205 OV-1 0.022UF50WV C: FXD CER 0.022UF +80, -202 50V
Cl 22Chru CSM—ACR01U50V—1 0-01UF50WV C: FXD CER O.OIliF +80, -202 50VC130
C131 CTA-AC1U5OV-1 242M5002-105M C: FXD ELECT TANTAL luF +202 50V
C132 CCK-AA100U25V-1 25T100 C: FXD ELECT IOOuF 25V
Cl 33 CCK-AA100U25V—1 25T100 C: FXD ELECT IOOuF 25V
C134 CTA—AC1U50V-1 242MS002-105M C: FXD ELECT TANTAL luF +202 50V
Cl 35 CCK-AA100U25V-1 25T100 C: FXD ELECT lOOtiF 25V
C136 CCK-AA100U25V-1 25T100 C: FXD ELECT 100uF 25V
Cl 37 CCK-AA220U10V-1 10T220 C: FXD ELECT 220UF 10V
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

C138
C139thruC143
PL151
R165
R166
R167
L171
L172
U73
J181
J182
J183
J184

CCK-AA220U10V—1 
CTA-AC1U5OV-1
KRL-000293-1
RC&-AH4R7K-1 
RC3-AH22X-1 
RVR-3D5K-l
LCL-CQQ014-1 
LCL-C00014-1 
LCL-T00034-1
JCR-AFO 3 0 PXO 2-1 
JCR-AF010PX02-1 
JCP-AA006PX03-1 
JCR-AFO 20PX0 2-1

10T220

242M5002-105M
NR-H-1ZV
RD25S4.7KJU
RD25522K&J
X6S5KH
CSL0812-471J
CSL0812-471J
ic
HIF3F-30F-2.54DS 
HIF3F—10P-2.54DS 
A-1306
HIF3F—20P—2.54DS

C: FXD ELECT 220uF I0V
C: FXD ELECT TANTAL iuF +20Z 50V
Reed Relay
R: FXD CAR 4.7kQ +5Z 1/4W 
R: FXD CAR 22kfl +5Z L/4W 
R: VAR WW 5kfl
L: FXD Coil 
L: FXD Coil 
L: FXD Coil 
Connee tor 
Connector 
Connee tor 
Connector
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

ICl SIA-356-1 LF356H IC Junction FET INPUT Type Operational Amplifier
IC2
IC3

SIA-356-1 ‘ LF356H IC Junccion FET INPUT Type Operacional Amplifier
CbruICS SIA-5534A-1 NE5534AM IC Low Noise Operacional Amplifier
IC6 SIA-356-1 LF356H IC Junccion FET INPUT Type Operational Amplifier
IC7 SIA-254-1 0PC254A IC Precision Operacional Amplifier
IC8 SIA-254-1 UPC254A IC Precision Operational Amplifier
IC9 SIA-356-1 LF356H IC: Junction FET INPUT Type Operacional Amplifier
ICIO SIA-DA7542-1 AD7542KN IC 12-bit DA Convertor
ICll SIT-74LS02-1 SN74LS02N IC Quadruple 2—InpuC NOR Gace Low Power
ICl 2 SIT-74LS174—1 SH74LS174N IC Hex D Type Flip Flop Low Power
IC13 SIT-74LS174-1 SN74LS174N IC Hex D Type Flip Flop Low Power
IC14 SIT-74LS273-1 SN74LS273N IC OcCal D-Type Flip Flop Low Power
ICl 5 SIA-DA7524-2 AD7524KN IC 8-bit Buffered Multiplying DA Convercor
IC16 SIT-74LS14-1 SN74LS14N IC Hex Scbmict-Trigger InverCer Low Power
ICl 7 
ICl 8

SIT-74LS138-1 SN74LS138N IC 3-to-8 Line Decoder/Multiplexer Low Power
tbruIC20 SIA-324-1 LM324 IC Quadruple Operacional Amplifier
IC21 SIA-DA7524-2 AD7524KN IC 8-bit Buffered Multiplying DA Convertor

JCI-AD016JX01-2 DL2-16A ICSocke c
Q25 STN-2SC1815-15 2SC1815GR Transistor SI NPN
D31
D32

SDZ-1S2191-2 1S2192 Diode SI
CbTUD34 SDS-1SS97-1 1SS97 Diode SI
841 RMF-AR100QFK-1 SN14K2E100QF R:FXD Metal FLM lOOfl ±12 1/4W
342 RMF-AR1 OKFK-1 SN14K2E10KSF R:FXD Metal FLM IOkfl ±12 1/4W
R43 RMF-AR I OKFK-1 SN14K2S10KQF R:FXD Metal FLM IOkfl ±12 1/4W
R44 RMF-AR5KFK-1 SN14K2E5K8F R:FXD Metal FLM 5kfl ±1Z 1/4W
R45 RMF-AR5R6KFK-I SN14K2E5.6KQF R:FXD Metal FLM 5.6kfl ±1Z 1/4W
R46 RMF-AR4R7KFK-1 SN14K2E4.7KCF R:FXD Metal FLM 4.7kfl ±1Z 1/4W
R47 RMF-AR4R7KFK-1 SN14K2E4.7KQF R:FXD Mecal FLM 4.7kfl ±1Z 1/4W
R43 RMF-AR 6R2KFK-1 SN14K2E6.2KflF R:FXD Metal FLM 6.2kfl ±12 1/4W
R49 RMF-AR4R7KFK-1 SN14K2E4.7KQF R:FXD Metal FLM 4.7kfl ±12 1/4W
R50 RMF-ARIKFK-1 SN14K2E1KCF R:FXD Metal FLM lkfl ±1Z 1/4W
RSI RMF-ARIOKFK-1 SN14K2E10KflF R:FXD Mecal FLM IOkfl ±12 1/4W
R52 RMF-AR56QFK-1 SN14K2E56QF R:FXD Mecal FLM 56fl ±12 1/4W
R53
R34

RMF-AR 100QFK-1 SN14K2E100AF R:FXD Metal FLM lOOfl ±1Z 1/4W
ChruR56 RMF-ARIOKFK-1 SN14K2E1OKflF R:FXD Metal FLM IOkfl ±1Z J/4W
R57 RMF-AR22KFK-1 SN14K2E22KflF R:FXD Metal FLM 22kfl ±1Z 1/4W
RS8 RMF-AR4R 7KFK-1 SN14K2E4.7KflF R:FXD Metal FLM 4.7kfl ±!Z 1/4W
R59 RMF-AR5R6KFK-L SN14K2E5.6K2F R:FXD Metal FLM 5.6kfl ±1Z 1/4W
R60 RMF-AR4R7KFK-1 SN24K2E4.7KflF F:FXD Metal FLM 4.7kfl ±1Z 1/4W
R61 HMF-AR6R2KFK-L SN14K2E6.2KflF R:FXD Metal FLM 6.2kfl ±1Z 1/4W
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Parts No. ADVANTEST
Stock No. Mfr Stock No. Description

R62 RMF-AR56QFK-1 SN14K2E568F R: FXD Metal FLM 56Q +12 1/4W
R63 RMF-ARI CKFK-1 SN14K2E1CKOT R: FXD Mecal FLM IOkfl +12 1/4W
R64 RMF-ARI OQFK-1 SH14K2E100F R: FXD Metal FLM 10fl +12 1/4W
R65 RMF-AR2 CKFK-1 SN14K2E2QKOT R: FXD Mecal FLM 20kfl +12 1/4W
R66 RMF-ARIKFK-1 SH14K2E1KOT R: FXD Mecal FLM lkfl +12 1/4W
R67 RMF-AR6R2KFK-1 SN14K2E6.2KQF R: FXD Mecal FLM 6.2kfl +12 1/4W
R68 XMF-AR63OQFK-1 SH14K2E630GF R: FXD Mecal FLM 6803 +12 1/4W
R69 RMF-ARIR2KFK-1 SH14K2Z1.2KOF R: FXD Metal FLM 1.2kfl +15 1/4W
R70 RMF-AR1KEK-1 SNI4K2E1K&F R: FXD Metal FLM lkfl +12 1/4W
R71 RCB-AHlK-l RD25S1KCJ R: FXD CAR lkfl +52 1/4W
R72 RMF-ARI OKLEK-1 SH14K2E10KflF R: FXD Metal FLM IOkfl +12 1/4V
R73 RMF-ARI OQFK-1 SH14K2S10(3F R: FXD Metal FLM lOfl +12 1/4W
R74 RMF-AR2OKFK-1 SN14K2E20K2F R: FXD Mecal FLM 20kfl +12 1/4W
R75 RMF-ARI CKFK-1 SN1AK2E1CKQF R: FXD Metal FLM IOkfl +12 1/4W
R76 RMF-ARIKEK-1 SN14K2E1KSF R: FXD Metal FLM lkfl +12 1/4W
R77 RCB-AHI (X-l RD25S1 OKflJ R: FXD CAR IOkfl +52 1/4W
R78 RCB-AH3R3C-1 RD25S3.3KOJ R: FXD CAR 3.3kfl +52 1/4W
R79 RCB-AH2R2K-1 RD25S2.2KIU R: FXD CAR 2.2kfl +52 1/4W
VR85 RVR-BE2CK-L X6T20KQ R: VAR WW 20kQ
VR86 RVR-BE2K-1 X6T2KQ R: VAR WW 2kfl
VR87chru RVR-BElK-l X6T1KQ R: VAR WW lkflVR89
VR90 RVR-BE2K-1 X6T2KA R: VAR UW 2kfl
VR91 RVR-BE2CK-1 X6T20KQ R: VAR WW 20kfl
VR92 RVR-BE2K-1 X6T2KA R: VAR WW 2kfl
VR93Chru RVR-BE1K-1 X6T1KA R: VAR WW lkflTR95
V&96 RVR-BE2K-1 X6T2KQ R: VAR WW 2kfl
VR97 RVR-BE1K-1 X6T1KJ1 R: VAR WW lkfl
VR98 RVR-BE2K-1 X6T2KQ R: VAR WW 2kfl
CIOScbru CSM-ACRO2205OV-1 0.0220F5CWV C: FXD CER 0.022IS +80, -202 50VCl 32
Cl 33cbru CTA-AC105OV-1 242M5002-105M C: FXD ELECT TANTAL 1 IF +202 50VCl 42
C143chru CCK-AA100025V-1 25T100 C: FXD ELECT 100jF 25VC147
Cl 48 CCK-AA2200107-I 1OT220 C: FXD ELECT 220IF 10V
C149 CCK-AA220U10V—t 10T220 C: FXD ELECT 220 jF 10V
C150chru CSM-AC 3 3P 5 OV-1 33PF50WV C: FXD CER 33pF +102 50VC152
C153 CSM-AC1000P50V-I 0.0010F50WV C: FXD CER 0.001jF +80, -202 50V
U55 LCL-C00014—1 CSL0812-471J L: FXD Coil
LI 56 LCL-CO0014-1 CSL0812-471J L: FXD Coil
L157 LCL-T00084—1 * L: FXD Coil
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

J165
J166
J167
J268
J169

JCF-A.C001JX01-1 
JCF-A.C001JZQ1-1 
J CK.-AF016PXQ2-1 
JCa-AF010PX02-l 
JCP-AA003PX06-1
DCB-SS1137X01-1

UM-LB-PC
UM-LR-PG
HIF3F-16P-2.54DS 
EIF3F-iQP-2.54DS 
A-1303

Connector 
Connector 
Connector 
Connector 
Connector
Cable
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TR4172 RF KEY B10CK (MEP-352) BUI-010222

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

D1ChruD9
J12
SISChruS26

NLD-00000-3—1
JCR-AF02QPX01-1
KSP-000250-l

BR3402S
HIF3F-20P-2.54DSA
IKSR001-00081-000

Light Emiccing Oiode 
ConneeCor 
Push Switch
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TBA172 SUB PANEL BLOCK MEP-340

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

ATT1 DHB-000634-1 * Attenuator
ATT2 DHB-000635-1 * Attenuator
RI RVK-3A10K-1 Z13B10KJ2 R: VAR WW IOkfl
R2 Noc assigned
R3 BVR-BL1OK-1 RV16YN15S01OKQ R: VAR CERMET IOkfl
J5 JCFtAAOOIJX07-1 HRH511 Connector
J6 JCF-AF001JX05-1 * Connector
J7 JCS-A7004JX01-1 RA0304 Connector
J3 Not assigned
Sll KSP-0003 60-1 F02EE01 Push Svitch
S12 KSP-000032-1 * Switch
SI 3 KSP-000032-1 * Switch
015 NLD-000002-1 BD-703G Light Emitting Diode
016 NLD-OOOOOl-1 3D-701R Light Emitting Diode
P38 JTT-AA010EX01-2 RGKS-10B Lug

-
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TR4172 RPEAMPLIFIEB. BLB-010233

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SIA—A n-1
IC2 SIA-A15-1
C4 CCP-ADR1D50V-1
C5 CTA-AC1U50V-l
Lll LCL-300037 6-1
CBL13 DC8-FF0934X04— 1,
C3L14 DCB—FF0934X11-1
CSL16 DCS-FF0934X20-1
S15 KSP-000032-1
R23 DHB-000332-1
J25 JCF-AB001JX11-2
J26 JCF-AA001JX20-2
FL30 DNF-000601-1
D17 SDS-1SS97-1
D18 SDS-1SS97-1

WJ-A1 1 
WJ-A15
C3225Y5V1H104Z
242M5002-105M
TPF0410-331K

THP-007-3
3CR
50-645-4526-89
ZFN5101-01&
1SS97
1SS97

IC: Cascadable Amplifier 
IC: Cascadable Amplifier
C: FXD CHIP O.luF +80, -20Z 50V 
C: FXD ELECT TANTAL JiiF ±20Z 50V
L: FXD Coil
Cable
Cable
Cable
Switch
a: PAD
Coaxial Connector 
Coaxial Connector
Filter
Diode SI 
Diode SI
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TR4172 YIG OSCILLATOR SLOCK MEP-341

Parts No.
ADVANTEST
Stock No. Mfr Stock No. Description

RZ7
P3t
C35 CSM-ACR 1U50V-1 

RHB—000006—1 
SiA-CGB204000-1 
DXY-000498-1

0. IDF50WV

Not assigned 
Hot assigned
C: FXD CER 0.IDF +80, -20% 50V 
Coupler
2 - 4GHz High Power Amplifier 
YIG TUNED Oscillator

MEP-34 J 1/1



TR4172 YIG OSCILLATOR DRIVER BLC-010224

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICI SIA-254-2 0P-05CJ IC: Precision Operational Amplifier
IC2 SIA-254-2 OP-05CJ IC: Precision Operational Amplifier
IC3 SIA—5534A-1 NE5534AN IC: Low Noise Operational Amplifier
IC4 SIA-DG201-1 DG201BK IC: Quad Monolithic SPST CMOS Analog Switch
IC5 SIA-7812U-3 FS78I2M IC: Voltage Regulator
IC6 SIA-7905U-3 FS7905M IC: Voltage Regulator
IC7 SIA-TL082-1 TL082CP IC: Dual Operational Amplifier
IC8 SIA-TL082-1 TL082CP IC: Dual Operational Amplifier
QUthru STN-2SC18I5-15 2SC1815GR Transistor SI NPNQl3
Q14 STP-2SAI015-1 2SA1015 Transistor SI PNP
Q15 STN-2SC1173-1 2SC1173 Transistor SI NPN
Q16 STN-2SC1173-1 2SC1173 Transistor SI NPN
Q17thru STP-2SA1015-1 2SA1015 Transistor SI PNPQ20
Q21 SFN-2N4859-18 2N4859 Transistor SI PNP
Q22 STN-2SC1173-1 2SC1I73 Transistor SI NPN
Q23 SFN-2N4859-18 2N4859 Transistor SI PNP
D29 SDS-LD1-1 LD—1 Diode SI
D30 SDZ-W100-1 WZ-100 Zener Diode
D31 SDS -LD—1 LD-1 Diode SI
D32 SDS-IS953-1 1S9S3 Diode SI
D33 SDS-1S953-1 •1S953 Diode SI
D34 SDZ-WJ20-1 WZ120 Zener Diode
D35 SDZ-W120-1 UZ120 Zener Diode
D36 SDS-1S953-1 1S953 Diode SI
D37 SDZ-D043-1 RD-4.3F Diode SI
D38thru SDS-1S953—1 1S9S3 Diode SID40
R41 RMF-AE4KAG-1 RN60E4K0A R: FXD Metal FLM 4tui ±0.052 1/8W
R42 RVR-AH500-1 K9W500Q R: VAR WW 5003
R43 RMF-AE4R7KFG—1 RN60E4.7KCF R: FXD Metal FLM 4.7kfi ±12 1/8W
R44 RMF-AR4R7KFK-1 SN 14K2E4.7KUF R: FXD Metal FLM 4.7ka ±11 J/8W
R45 RMF-AR4R7KFK-1 SN14K2E4.7KCF R: FXD Metal FLM 4.7kfi ±1Z 1/8W
R46 RVR-BE10K-1 X6T10KQ R: VAR WW 10ky
R47 RMF-AR2R2KFK-1 SN14K2E2.2KUF R: FXD Metal FLM 2.2kU ±12 1/4W
R48 RPW-AC55 RH10-5501 R: VAR WW 552
R49 RMF-AE10KBG-1 8S60E10KflB R: FXD Metal FLM lOktt ±0.12 1/8W
R50 3MF-AE10KBG-1 RN60E10KBB R: FXD Metal FLM IOkfl ±0.11 1/8W
R51 RMF-AR4R7KFK—1 SN14K2E4.7K8F R: FXD Metal FLM 4.7ktt ±12 1/4W
R52 RMF-AR4R7KFK-1 SN14K2E4.7KQF R: FXD Metal FLM 4.7kfl ±12 1/4W
R53 RVR-BE10K-1 X6T10K8 R: VAR WW lOkU
R54 HMF-AR5 KFK—1 SN14K2E5K2F R: FXD Metal FLM 5kfi ±12 1/4W
R55 RFW-AR55-1 AL10-558 F: VAR WW 55ii
R56 RCB-AH4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kfl ±52 1/4W
R57 RMF-AR2OKFK-1 SN14K2E20K&F R: FXD Metal FLM 20kU ±12 1/4W
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Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

R58 RMF-ARI 2KFK-1 SN14K2E12KAF R: FXD Metal FLM 12kfl ±12 1/4W
R59 RVR-BE1OK-1 X6T10102 R: VAR WW IOkfl
R60 RMF-AR4R7 KFK—1 SN14K2E4.7KAF R: FXD Metal FLM 4.7kfl ±1Z 1/4W
R61 RMF-AR4R7KFK-1 SN14K2E4.7KCF R: FXD Metal FLM 4.7kU ±1Z 1/4W
R62 RMF-ARI OKFK-1 S814K2E10K8F R: FXD Metal FLM IOkfl ±11 1/4W
R63 RCB-AH220-1 RD25S220UJ R: FXD CAR 22012 ±5% 1/4W
R64 RVR-BE5K-I X6T5KA R: VAR WW 5kfl
R65 RMF-AS100QFK-1 SH14K2H1000F R: FXD Metal FLM 100« ±11 1/2W
R66 RCB-AHIOK-1 RD25S1OKfiJ R: FXD CAR IOkfl ±5Z 1/4U
R67 RCB-AHlOOK-l RD25S100KflJ R: FXD CAR lOOkfl ±5Z 1/4W
R68 RCB-AH470-1 RD25S470CJ R: FXD CAR 470Q ±5Z 1/4W
R69 RCB-AH220-1 RD25S220AJ R: FXD CAR 220U ±5Z 1/4W
R70 RCB-AHIOK-1 RD25S1OKflJ R: FXD CAR IOkfl ±5% 1/4W
R71 RCB-AH100K-1 RD25S100K&J R: FXD CAR lOOkfl ±5Z 1/4U
R72 RCB-AH220-1 RD25S2200J R: FXD CAR 2200 ±5Z 1/4W
R73 RCB-AH10-1 RD25S10AJ R: FXD CAR lOfl ±5% 1/4W
R74tbru Hot assignedR77
R78 RCB-AH820K RD25S820KUJ R: FXD CAR 820kfl ±5Z 1/4W
R79 RCB-AHIOK RD25S10KA R: FXD CAR IOkfl ±5Z 1/4W
R80 RCB-AH820K RD25S820KOJ R: FXD CAR 820kfl ±5Z 1/4U
C81 CSM-ACRO22U50V-l 0.022UF50WV C: FXD CER 0.022uF +80, -20Z 50V
C82 CCK-AB100U25V-1 25VB100 C: FXD ELECT lOOtfF 25V
C83 CCK-AB100U25 V-l 25VB100 C: FXD ELECT IOOuF 25V
C84 CSM—ACR022U50V-1 0.022UF50WV C: FXD CER 0.022uF +80, -20Z 50V
C85 CSM-ACR1U50V-1 0.1UF50WV C: FXD CER O.ljiF +80, -20Z 50V
C86 CTA-AB 2R2U 3 5 V-1 221M3502-225M C: FXD ELECT TANTAL 2.2uF ±20Z 35V
C87 CCK-AB100U25V-1 25VB100 C: FXD ELECT IOOuF 25V
C88 CSM-ACR022U50V—1 0.022UF50WV C: FXD CER 0.022uF +80, -20Z 50V
C89 CTA-AA68U 25 V-1 111M2502-686M C: FXD ELECT TANTAL 68jiF ±20Z 25V
C90 CSM-ACR022U50V-1 0.0220F50W7 C: FXD CER 0.022uF +80, -20Z 50V
C91 CSM-ACR022U50V-1 0.022UF50WV C: FXD CER 0.022tiF +80, -20Z 50V
C92 CFM-AB4700P50V—1 501N5002-472K C: FXD Mylar 4700pF ±10Z 50V
C93 CSM-ACRO 22U 5 0 V-1 0.022UF50WV C: FXD CER 0.022UF +80, -20% 50V
C94 CSM—ACRO22U50V—1 0.022UF50WV C: FXD CER 0.022«F +80, -20% 50V
C95tbru CSM—ACR022U50V-1 0.022UF50WV C: FXD CER 0.022jiF +80, -20Z 50VC99
C100 CCK-AB 100025V-l 25VB100 C: FXD ELECT IOOuF 25V
C101 CCK-ABtOOU25V-l 25VB100 C: FXD ELECT IOOuF 25V
C102 C SM—ACRO2205OV-1 0.022UF50WV C: FXD CER 0.022uF +80, -20% 50V
C103 CSM-ACR1050V-1 0.1UF50WV C: FXD CER O.luF +80, -20Z 50V
C104 CTA-AB2R2U35V-I 221M3502—225M C: FXD ELECT TANTAL 2.2uF ±20Z 35V
Cl 05 CCK-AB100U25V-1 25VB100 C: FXD ELECT IOOuF 25V
C106 CSM-ACR022U50V-1 0-0220F50WV C: FXD CER 0.022uF +80, -20Z 50V
C107 CCK-AA220U1OV-l 10T220 C: FXD ELECT 220uF 10V
C108 CCK-AA1OOOU1OV-l 10T1000 C: FXD ELECT lOOOuF 10V
Cl 09 CCK-AB100025V-l 25VB100 C: FXD ELECT 100»F 25V
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

C110 C SM-ACRO 2 2U5 0 V-1 0.022UF50WV C: FXD CER 0.022iiF +80, -202 50V
c m CFM-AB6800P50V-1 501N5002-682K C: FXD Mylar 6800pF ±102 50V
Cl 12 CFM-ABR1U50V-1 501N5002-104K C: FXD Mylar O.luF ±102 50V
C113 CFM-ABR022U50V-1 501N50Q2-223K C: FXD Mylar 0.022uF ±102 50V
Cl 14 CFM-ABR047U50V-1 501N5002-473X C: FXD Mylar 0.047uF ±102 50V
Ct 15tbru CSM-ACRO22U50V-1 0.022UF50WV C: FXD CER 0.022«F +80, -202 50VCl 17
Cl 18 CCK-AB10U25V-1 25VB10 C: FXD ELECT lOtiF 25V
C119 CTA-AE1U35V-1 SP35ST1RO C; FXD ELECT TANTAL 1«F 35V
U2I LCL-C00013-I CSL0812-181J L: FXD Coil
L.122 LCL-C0Q0I3-1 CSL0812-181J L: FXD Coil
LI 23 LCL-C00014-1 CSL0812-471J L: FXD Coil
R124 RCB-AH1M RD25S1MQJ R: FXD CAR 1MQ ±52 1/4W
R125 RCB-AH470 RD25S4700J R: FXD CAR 470U ±52 1/4W
R126 RMF-ARIOKFK-1 SN14K2E10KSF R: FXD Metal FLM IOkfl ±52 1/4W
R127 RCB-AH100K RD25S1OOKfiJ R: FXD CAR lOOkfl ±52 1/4U
R128 RCB-AHIOK RD25S1OKflJ R: FXD CAR IOkfl ±52 1/4W
RI29 RCB-AH18K RD25S18K&J R: FXD CAR 18kfl ±52 1/4W
J131 JCP-AA003PX05-1 A-l103 Connector
J132 JCP-AA003PX05—1 A-1103 Connector
J133 JCR-AF020PX02-1 HIF3F-20P-2.54DS Connector
J134 JCS—AD005PX01-1 PCH6-5PA-2.5DS Connector
R135 RCB-AH390K RD25S39GKOJ R: FXD CAR 390kfl ±52 1/4W
R136 RCB-AH820K RD25S820K&J R: FXD CAR 820kfl ±52 1/4W
RI37 RCB-AH5R6K RD25S5.6KOJ R: FXD CAR 5*6kfl ±52 1/4W
R138 RCB-AH5R6K RD25S5.6KQJ R: FXD CAR 5.6kfl ±52 1/4W
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m i  7z STANDARD BLOCK MEP-342

Parts No.
ADVANTEST

Stock No. M fr S tock No. Description

FL2ICbruFL28
FL29
J51Cbru
J55
J56Cbru
J58

J59

DNF-000601-1

JCP-AC00 UX02-2

DCBH5R1O39X01-1

ZFN5101-0IR

UM-QR

HIF3-10P-C020HENC

FilCer
Not assigned 
Connector

Not assigned 
Connector
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TR4172 TIME BASE BLB-010134

Parts No. ADVANTEST 
Stock No. Mfr Stock No. Description

ICl SIT-74LS04-9 SN74LS04N IC: Hex Inverter Low Power
IC2 SIT-74LSOO-9 SN74LS0CN IC: Quadruple 2-Input NAND Gate Low Power
QUthru STN-2SC1730-1 2SC1730 Transistor SI NPNQ14
S21 RCB—AH8R2K-1 8D25S8.2K3J R: FXD CAR 8.2k3 +52 1/4W

- *22 RCB-AH4R7&-1 8D25S4.7K3J R: FXD CAR 4.7k3 +52 1/4W
323 RCB-AH330-1 3D25S330BJ R: FXD CAR 3303 +52 1/4W
824 RCB-AH680-1 8D25S6803J R: FXD CAR 6808 +52 1/4W
325 RCB-AHI00-1 3D25S1003J R: FXD CAR1003 +5% 1/4W
326 RCB-AH8R2K-1 8D25S8.2K3J Ri FXD CAR 8.2k3 +52 1/4W
327 RCB-AH4R7K-1 3D25S4.7K1U R: FXD CAR 4.7k3 +52 1/4W
828 RCB-AH680-1 RD25S6803J Ri FXD CAR 6803 +52 1/4W
329 RCB-AH680-1 8D25S68007 R: FXD CAR 6803 +52 1/4W
330 RCB-AHI00-1 8D25S1003J 8: FXD CAR1003 +52 1/4M
331 RCB-AH51-1 3025S51QJ 8: FXD CAR 513 +52 1/4W
332 RCB-AHlK-l 3D25S1K3J 3: FXDCAR lkfl +52 1/4W
833 RCB-AHIS2K-1 3D25S1.2K3J 8: FXD CAR 1.2k3 +52 1/4W
834 RCB-AHI00-I 3D25S100AJ Ri FXD CAR 1003 +52 I/4W
835 RCB-AHI00-1 8D25SIOOOJ R: FXD CAR 1003 +52 1/4W
836 RCB-AH470-1 8D25S4700J R: FXD CAR 4703 +52 1/4W
337 RCB-AH220-1 3D25S2203J Ri FID CAR 2203 +52 1/4W
C41thru CSM-ACR047050V-1 0.047UF50WV Ci FXD CER 0.047 IF +80, -202 50V047
C48 CMC-AB3P85K-2 DM10C030D5 C: FXD DIPPED MICA 3pF +0.52 500V
C49 CMC-AB2 7PR3K-4 DM10D270J3 Ci FXD DIPPED MICA 27pF +52 300V
C50 CSM-AC R047U50V-1 0.047UF50WV C: FXD CER 0.047 jF +80, -202 50V
C51 CSM-ACR047U50V-1 0.047UF50WV C: FXD CER 0.047 jF +80, -202 50V
C52 CCK-AB10U25V—1 25VB10 C: FXD ELECT 10 IF 25V
C53 CSM—ACR04 7tJ50V—1 0.047UF50WV Ci FXD CER 0.047 {F +80, -202 50V
C54thru CCX-AB1OT25V-1 25VB10 Ci FXD ELECT 10ff 25VC59
C60thru CSM-AC R04705OV-1 0.047UF50WV C: FXD CER 0.047zF +80, -202 50VC62
C63 CMC-AB120PR3K-4 DM10D121J3 C; FXD DIPPED MICA 120pF +52 300V
C64 CSM—ACR04 7U5 0V—1 0.047UF50WV C: FXD CER 0.047 tF +80, -202 50V
C65 CSM-AC R047IJ 5 OV-'L 0.047UF5GWV C: FXD CER 0.047 IF +80, -20Z 50V
L71 LCL-C00010-1 CSL0609-181K Li FXD Coil
L72 LCL-TO0084-1 * Ls FXD Coil
L73 LCL-C00010-1 CSL0609-181K L: FXD Coil
L74 LCL-TO0084-1 * Li FXD Coil
CF81 DNF-000199-2 SFE10. OMA-M Filter
CF82 DNF-000199-2 SFE10.OMA-M Filter
X91 DXD-000136-1 * Crystal
J101 JCI-AS005JX0L-1 5X-203 Connector
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TR4172 50MHz STANDARD BLB-010135

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SIA-TL082-1 TL082CP IC: Dual Operacional Amplifier
QU STN-2SC-1730-1 2SC1730 Transistor SI NPN
Q12 SFH-3SK74—1 3SK74 FET Junction N-Channel
Q13 STN-2SC1730-1 2SC1730 Transistor SI NPN
Q14 STN-2SC1730-1 2SC1730 Transistor SI NPN
D21 SDS-1SS97-1 1SS97 Diode SI
022 SDS-1SS97-1 1SS97 Diode SI
D23 SDZ-1S2191-2 1S2192 Zener Diode
D24 SDS-1S953-1 1S953 Diode SI
R31 RCB-AH8R2K-1 RD25S8.2KOJ R: FXD CAR 8.2kfl ±52 1/4W
R32 RCB-AH4R7K-1 RD25S4.7K0J R: FXD CAR 4.7kO ±52 1/4W
R33 RCB-AH680-1 RD25S680GJ R: FXD CAR 680Q ±52 1/4W
R34 RCB-AH100-1 RD25S1000J R: FXD CAR 1000 ±5% 1/4W
R35 RCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kO ±52 1/4W
R36 RCB-AH47K-L RD25S47KQJ R: FXD CAR 47kfl ±5% 1/4W
R37 RCB-AH220-1 RD25S220QJ R: FXD CAR 2200 ±52 1/4W
R38 RCB-AHI00-1 RD25S100GJ R: FXD CAR 1000 ±52 1/4W
R39 RCB-AH22-1 RD25S220J R: FXD CAR 220 ±52 1/4W
R40 RCB-AH5R6K-1 RD25S5.6KOJ R: FXD CAR 5.6kfl ±5Z 1/4W
R41 RCB-AH5R6K-1 RD25S5.6KOJ R: FXD CAR 5.6kfl ±52 1/4W
R42 RCB-AH150-1 RD25S150OJ R: FXD CAR 1500 ±5Z 1/4W
R43 RCB-AH100-1 RD25S1000J R: FXD CAR 1000 ±5% 1/4W
R44 RCB-AH4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kO ±52 1/4W
R45 RC3-AH150-1 RD25S1500J R: FXD CAR 1500 ±52 1/4W
R46 RCB-AHlK-l RD25S1KQJ R: FXD CAR IkO ±52 1/4W
R47 Not assigned
R48 RMF-AC220QFJ-1 RFI/8N2200SF R:. FXD Mecal FLM 2200 ±12 1/8W
R49thru NoC assignedR51
R52 RMF-AC180QFJ-l RF1/8N1800SF R: FXD Metal FLM 1800 ±12 1/8W
R53 RMF-AC30QFJ-1 RF1/8N300SF R: FXD Metal FLM 300 ±12 1/8W
R54 RMF-AC2 2QF J-1 RF1/8N220SF R: FXD Metal FLM 220 ±12 1/8W
R55chru RMF-AC15KFJ-l RF1/8N15KQSF R: FXD Metal FLM 15kfl ±12 1/8WR58
R59 RCB-AH560-1 RD25S5600J R: FXD CAR 5600 ±52 1/4W
R60 RMF-AC4R7KFJ-1 RF1/8N4.7KOSF R: FXD Mecal FLM 4.71cO ±12 1/8W
R61 RVR-BD200-1 X6S2000 R: VAR WW 2000
R62 RMF-AC390FJ-1 RF1/8N3900SF R: FXD Mecal FLM 3900 ±12 1/8W
R63 RCB-AHI0K-1 RD25S10KOF R: FXD CAR IOkfl ±52 1/4W
R64 RCB-AH10K-1 RD25S10K0F R: FXD CAR lOkO ±52 1/4W
R65 RCB-AH820K-1 RD25S820KflJ R: FXD CAR 820k0 ±52 1/4W
R66 RCB-AH330K-1 RD25S330KOJ R: FXD CAR 330k0 ±52 1/4W
R67 RCB—AH330K-1 RD25S330K2J R: FXD CAR 330k0 ±52 1/4W
C71 CMC-AB10PR5K-6 DM10C100K5 C: FXD DIPPED MICA 10pF ±102 SOOV
C72 CMC-AB30PR5K-4 DM10D300J5 C: FXD DIPPED MICA 30pF ±52 500V
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

C73Chru CSM-ACRO1U50V̂1 0.0UJF5QWV C: FXD CER 0.0luF +80, -20% 50VC77
C78 CMC-AB33PR5K-4 DM10D330J5 C: FXD DIPPED MICA 33pF ±5% 500V
C79 CMC-AB1PR5K-2 DM10C010D5 C: FXD DIPPED MICA IpF ±0.5% SOOV
C80 CMC-AB33PR5K-4 DM10D330J5 C: FXD DIPPED MICA 33pF ±5% 500V
C81 CMC-AB1PR5K-2 DM10C010D5 C: FXD DIPPED MICA IpF ±0.5% SOOV
C82 CMC-AB33PR5K-4 DM10D330J5 C: FXD DIPPED MICA 33pF ±5% SOOV
C83thru CSM-ACRO1U50V-L 0.01UF50WV C: FXD CER O.OIuF +80, -20% 5QVC86
C87 CMC-AB33PR5K-4 DM10D330J5 C: FXD DIPPED MICA 33pF ±5% SOOV
C88 CMC-AB1PR5K-2 DM10C010D5 C: FXD DIPPED MICA IpF ±0.5% SOOV
C89 CMC-AB33PR5K-4 DM 100330J5 C: FXD DIPPED MICA 33pF ±5% SOOV
C90thru CSM-ACRO1U50V-l 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50VC93
C94 Not assigned
C95 CSM-ACR04 7U 5 0V-1 0.047UF50WV C: FXD CER 0.047uF +80, -20% 50V
C96 CSM-ACRO47U50V-1 0.047UF50WV C: FXD CER 0.047yF +80, -20% 50V
C97 Not assigned
C98 CSM-ACRO47U50V-1 0.047UF50WV C: FAD CER 0.047uF +80 -20% 50V
C99 CSM-AC12P5OV-1 12PF50WV C: FXD CER 12pF ±10% 50V
C100 Not assigned
C101thru CSM-ACRO1U5OV-l 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50VCl 03
Cl 04 CTA-AB10U25V-1 221M2502-106M C: FXD ELECT TANTAL lOuF ±20% 25V
Cl 05thru CCK-AB10U25V-1 25VB10 C: FXD ELECT 10uF 25VC108
C10 9 CSM-AC1 OP5OV-1 10PF50WV C: FXD CER lOpF ±10% 50V
Cliothru CSM-ACR04 7U 5 0V-1 0.047UF50WV C: FXD CER 0.047uF +80, -20% 50VCl 13
LI 21thru LCL-CO0329-1 * L: FXD CoilL126
LI 27 LCL-B00312-1 TP0410—R56K L i FjlD Co i 1
LI 28 LCL-COOO10—1 CSL0609-181K L: FXD Coil
L129 LCL-COOO10-1 CSL0609-181K L: FXD Coil
J141 JCP-AA003PX0 5-1 A-l 103 Connee tor
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TR4172 1st MIXER BLOCK MEP-343

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

J10thru JCF-AA001JX20-2 50-645-4526-89 Coaxial ConnectorJ12
SHB-000552-l * Interface Block
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TR4172 1st MIXER. BTB-0I0136

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

DL

Rll
R12
C25

SDS-DMJ4 708-1
DHB-000332-1
RCP-AB39-5
CCP-AC100P50V-5
DCB-QQ0936X04-1

MCRI8—39S2K
C35NPO1H101K 
MCT219(10nao)

Diode SI
R: 3dB PAD 
R: FXD CHIP 390
C: FXD CHIP lOOpF +10Z 50V 
Cable
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TR4172 RF BLOCK MEP-345

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

FLl DNF-000471-1 * Filter
FL2 Not assigned
FL3Chru DHF-000471-1 * FilterFL5
FL6 Hot assigned
FL7 Noc assigned
FL3cbru DNF-000471-1 * FilterFLl 2
FLl 3 Ho t ass igned
BP15 DHB-000623-l * 1,34GHz BPF
J18 JCF-AA00UX20-2 50-645-4526-89 Connector
J19 Not assigned
J20 JCF-AAO 01JX2 0*2 50-645-452(r* 89 Connector
J21Chru JCF-AC001JX02-2 tJM-QR ConnectorJ25
J26 Not assigned
J27 Not assigned
J28 JCS-AD005PX05-1 PCN6B-5P-2 - SE Connector
J29 DCB-QR1039X02-1 HIF3-1OP-CO 3 5HENC Connector
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TR4172RFSLP-010133

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SIA-356-1 LF356H IC: Junction FST INPUT Type OperacionalAmplifier
QU STN-2SC1254-1 2SC1254 Transiscor SI NPN
Q12thru STN-2SC2026-1 2SC2026 Transiscor SI NPNQ14
Q15 STN-2SC2150-1 2SC2150 Transiscor SI NPN
Q16 STN—2SC2150-1 2SC2150 Transiscor SI NPN
Q17thru STN—2SC1426—1 2SC1426 Transiscor SI NPNQ20
Q21 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q22 STN-2SC1426—I 2SC1426 Transistor SI NPN
Q23 STN-2SC1730-1 2SC1730 Transistor SI NPN
Q24 STN-2SC1815—15 2SCI815GR Transiscor SI NPN
Q25 STN-2SC1426-1 ■ 2SC1426 Transistor SI NPN
Q26 STN-2SC1815-1 2SC1815 Transistor SI NPN
Q27 STN-2SC1815-1 2SC1815 Transistor SI NPN
Q2S STN— 2SC20 26-1 2SC2026 Transiscor SI NPN
D44 SDS-SV1W 1SSV-14B Diode SI
D45 SDS-1SS97-1 S97 Diode SI
046 SDS—1SS97—1 1SS97 Diode SI
047thru Not assigned052
D53thru SDS-IS S9 7-1 1SS97-1 Diode SID56
D57 SDS-ISV35-1 1SV35 Diode SI
D58Chru SDS-1S9 53-1 IS953 Oiode SID61
062chru SDS-IS2222-1 1S2222 Diode SI069
070Chru SDS-ISS97-1 1SS97 Diode SID73
R91 RC3—AE8R2K-I RD25SS.2KOF R: FXD CAR 8.2kfl +5Z 1/4W
R92 RCB-AH4R7X-1 RD25S4.7K2J R: FXD CAR 4.71c£ +52 1/4W
R93 RCS-AH560—1 8D25S560ftJ R: FXD CAR 560ft +*Z 1/4W
R94 RCB-AH390—I RD25S390QJ R: FXD CAR 3902 +5Z 1/4W
R95 RCB—AH470-1 RD25S470QJ R: FXD CAR 47012 +5Z 1/4W
R96 RCB—AH100-1 RD25S100QJ R: FXD CAR 100Q +52 1/4W
R97 RCB-AHI00*1 RD25S100ftJ R: FXD CAR 100ft +52 1/4W
R98 RC3-AH470—i RD25S470QJ R: FXD CAR 470ft +52 1/4H
R99 RCB-AH33-1 RD25S330J R: FXD CAR 33ft +52 1/4W
R100 RCB-AH2R2X-1 RD25S2.2KCJ R: FXD CAR 2.2kft +52 1/4W
R101 RCB—AH51—1 RD25S51QJ R: FXD CAR 51ft +5Z- 1/4W
R102 RCB—AH22—1 RD25S22AJ R: FXD CAR 22ft +5Z 1/4W
R103 RCB-AH3R3K-1 RD25S3.3KCJ R: FXD CAR 3.3kft +52 1/4W
R104 RCB-AH22-1 RD25S22QJ R: FXD CAR 22ft +52 1/4W
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

R105thru RCB-AH5R6K-1 RD25S5.SKOJ R: FXD CAR 5.6kO +52 1/4WR107
R108 RCB-AH470-1 RD25S4700J R: FXD CAR 4700 +52 1/4W
R109 RCB-AH8R2K-1 RD25S8.2KOJ R: FXD CAR 8.2kO +52 1/4W
R110 RCB-AH4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kO +52 1/4W
Rill RCB-AH220-1 RD25S2200J R; FXD CAR 2200 +52 1/4W
R112 RCB-AHI 2K-i RD25S12K0J R: FXD CAR 120 +52 1/4W
R113 RC5-AH1R5K-1 RD25S1.5KOJ R: FXD CAR 1.5k0 +5Z 1/4W
R114 RCB-AH5R6K-1 RD25S5.6KOJ R: FXD CAR 5.6kO +52 1/4W
R115 RC3-AH5R6K-1 RD25S5.6KOJ R: FXD CAR. 5.6kO +52 1/4W
R116 RCB—AH470—L RD25S4700J R: FXD CAR 470Q +52 1/4W
R117 RCB-AGIO 0-1 RD12S100QJ R: FXD CAR 100Q +52 1/8W
RI 18 RCB-AHIR5K-l RD25S1.5KOJ R: FXD CAR 1.5kfl +52 1/4W
R119 RCB-AH5R6K-1 RD25S5.6KOJ R; FXD CAR 5.6kO+52 1/4W
RI 20 RCB-AH5R6K-1 RD25S5.6KQJ R: FXD CAR 5 .SkO +52 1/4W
R121 RC B-AH4 70—1 RD25S4700J R: FXD CAR 470Q +52 1/4W
R122thru Noc assignedR129
R130 RCB-AHI0-1 RD25SIOOJ R: FXD CAR 100 +52 1/4W
R131 RCB-AH5R6K-1 RD25S5.6KOJ R: FXD CAR 5.6kO +52 1/4W
R132 RCB-AH3R3K-1 RD2553.3KOJ R: FXD CAR 3.3kfl +52 1/4W
R133 RCB-AH150-1 RD25S1500J R: FXD CAR 1500 +5Z 1/4W
RI 34thru RCB-AH22-1 RD25S220J R: FXD CAR 220 +52 1/4WR137
R138 RCB-AHI50-1 RD25S1500J R: FXD CAR 1500 +52 1/4W
R139 RCB-AH39-1 RD25S39GJ R: FXD CAR 390 +52 1/4W
R140 RCB-AHI 50-1 RD25S1500J R: FXD CAR 1500 +52 1/4W
R141 RCB-AH3R9K-1 RD25S3.9KOJ R: FXD CAR 3.9kO +52 1/4W
R142 RCB-AH3R9K-1 RD25S3.9KOJ R: FXD CAR 3.9kfl +52 1/4W
R143 RCB-AH390—I RD25S3900J R: FXD CAR 3900 +52 1/4W
R144 Noc assigned
R145 RCB-AH33—1 RD25S330J R: FXD CAR 330 +52 1/4W
R146 RCB-AH8R2K-1 RD25S8.2KOJ R: FXD CAR 8.2kfl +52 1/4W
R147 RCB-AH4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kO +52 1/4W
R143 RCB-AH560-1 RD25S5600J R: FXD CAR 5600 +52 1/4W
R149 RCB-AH560-1 RD25S5600J R: FXD CAR 5600 +52 1/4W
8.150 RCB-AH47-1 RD25S470J R: FXD CAR 47Q +52 1/4W
R151 RVR-BE20-1 X6T 200 R: VAR MW 200
R152 RCB-AH51—1 RD25S510J R: FXD CAR 510 +5Z 1/4W
R153 RCB-AH270—1 RD25S2700J R: FXD CAR 2700 +52 1/4W
R154 RCB-AH27K-1 RD25S27KOJ R: FXD CAR 27kO +52 1/4W
R155 RCB-AHIOK-I RD25S10KOJ R: FXD CAR lOkO +52 1/4W
8.156chru RC3-AH15K-1 RD25S15KOJ R: FXD CAR 15kO +52 1/4WR158
R159 RCB-AHIOOK-i RD25S1QOKOJ R: FXD CAR lOOkO +52 1/4W
R160 RCB-AH6R8K-1 RD25S6.8KOJ R: FXD CAR 6.8kO +52 1/4W
R161 RCB—AH3R9K-1 RD25S3.9KOJ R: FXD CAR 3.9kO +5Z 1/4W
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R162 RCB-AH2R2K-1 RD25S2.2K2J R:FXD CAR 2.2k2 +52 1/4W
R163 RCB-AH220-1 RD25S2202J R:FXD CAR 2202 +52 1/4W
R164 RCB-AH3R3K-1 RD25S3.3K2J R:FXD CAR 3.3k2 +52 1/4W
R165 RCB-AH680-1 RD25S6802J R:FXD CAR 6802 +52 1/4W
R166 RCB-AH4R7K-1 RD25S4.7KQJ R:FXD CAR 4.7k2 +5Z 1/4W
R167 RCB-AHIR5K-I RD25S1.5K2J R:FXD CAR 1.5k2 +52 1/4W
R168chruR173 RCB-AH3R3K-1 RD25S3.3K2J R:FXD CAR 3.3k2 +52 1/4W
R174 RCB-AHI 0-1 RD25S102J R:FXD CAR 102 +52 1/4W
R175 RCB-AH51-1 RD25S5IflJ R:FXD CAR 512 +52 1/4W
R176 RCB-AHI0-1 RD25S102J R:FXD CAR 102 +52 1/4W
R177chruR182 RCB-AH3R3K-1 RD25S3.3K2J R:FXD CAR 3.3k2 +52 1/4W
R183ChruR186 RCB-AH3 3-1 RD25S332J R:FXD CAR 332 +52 1/4W
R187 RCB-AH3R9K-1 RD25S3.9K2J R:FXD CAR 3.9k2 +52 1/4W
R188 RC3-AH3R9K-1 RD25S3.9K2J R:FXD CAR 3.9k2 +52 1/4W
R189 RCB-AH270-1 RD25S270HJ R:FXD CAR 2702 +52 1/4W
R190 RCB-AH51-1 RD25S512J R:FXD CAR 512 +52 1/4W
R191 RCB-AHI 0-1 &D25S102J R:FXD CAR 102 +52 1/4W
R192 RCB-AHIOK-1 RD25S1QK2J R:FXD CAR 10k2 +52 1/4W
R193 RCB-AHIOK-1 RD25S10KCJ R:FXD CAR 10k2 +52 1/4W
R194 RCB-AH1R8K-1 RD25S1.8K2J R:FXD CAS 1.8k2 +52 1/4W
R195 RCB-AH8R2K-1 RD25S3.2K2J R:FXD CAR 8.2kQ +52 1/4W
R196 RCB-AH4R7K-I RD25S4.7K2J R:FXD CAR 4.7k2 +52 1/4W
R197 RCB-AH22—I RD25S22QJ R:FXD CAR 22k2 +52 1/4W
R198 RCB-AH330-1 RD25S330&J R:FXD CAR 3302 +52 1/4WR199 RCB-AHIR8K-1 RD25S1.8K2J R:FXD CAR 1.8k2 +52 1/4W
R200 RCB-AH470-1 RD25S4702J R:FXD CAR 4702 +52 1/4W
R201 RCB-AHI0-1 RD25S100I R:FXD CAR 102 +52 1/4W
R202 RCB-AH8R2K-1 RD25S8.2KQJ R:FXD CAR 8.2k2 +52 1/4M
R203 RCB-AH4R7K-L RL25S4.7K2J R:FXD CAR 4.7k2 +52 1/4W
R204 RCB-AHlK-l RD25S1K2J R:FXD CAR lkfl +52 1/4W
R205 RCB—AH470—1 RD25S4702J R:FXD CAR 4702 +52 1/4W
R206 RCB-AH560-1 RD25S5602J R:FXD CAR 5602 +52 1/4W
R207 RCB-AG100-1 RD12S100QJ R:FXD CAR 1002 +52 1/8W
5208 SCB-AH560-1 KD25S5602J R:FXD CAR 5602+52 1/4W
R209 RCB-AH8R2K-1 RD25S8.2K2J RjFXD CAR 8.2kfl +52 1/4W
R210 RCB-AH4R7K-1 RD25S4.7K2J R:FXD CAR 4.7kfl +52 1/4W
R211 RCB-AHIK-l RD25S1KOJ R:FXD CAR lk2 +52 1/4W
R212 RCB-AH470-1 RD25S4702J R:FXD CAR 4702 +52 1/4W
R213 RCB—AH220-1 RD25S2202J R:FXD CAR 2202 +52 1/4M
R214 RCB-AH100—1 RD25S1002J R:FXD CAR 1002 +52 1/4W
R215 RCB-AH330-1 RD25S3302J R:FXD CAR 3302 +52 1/4W
R216 RCB-AHI00-1 RD25S1002J R:FXD CAR 1002 +52 1/4W
R217 DHB-000332—1 THP-007—3 R:FXD PAD
R218 RCB-AHI0-1 RD25S10QJ R:FXD CAR 102 +52 1/4W
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R219 RC2-AH51-1 SD25S51UJ R: FXD CAR 51i2 ±51 I/4W
R220 RCB-AH 100-1 RD25S100UJ R: FXD CAR 100U ± 51 1/4W
R221 RVR-BE50-L X6T50W R: VAR 50S<
R222 DSP-000014-I 14D46 Therms tor
R223 DSP-000014-1 14D46 Thermistor
C231 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER 0.01«F +80, -20% 50V
C232 CEE-AB4700P5OV-1 BLM1H472NA C: FXD BL 4700pF 50V
C233 CMC-AB5 PR5K-6 DM10C050K5 C: FXD DIPPED MICA 5pF ±10% SOOV
C234 CMC-AB7PR5K-6 DM10C070K5 C: FXD DIPPED MICA 7pF ±10% SOOV
C235 CEE-AB4700P50V-1 BLM1H472HA C: FXD BL 4700pF 50V
C236 CMC-ABSPR5K-6 DM10C050K5 C: FXD DIPPED MICA 5pF ±10% 500V
C237 CTM-AR1OP-1 TTA23A100 C: VAR CER 10pF
C238 CMC-AB10PR5K-6 DM10C100K5 C: FXD DIPPED MICA lOpF ±10% SOOV
C239 CTM-AJ1OP-1 TTA43A100 C: VAR CER lOpF
C240 CTM-AJ1OP-1 TTA43A110 C: VAR CER 10pF
C24I CMC-AB10PR5K-6 DMI0C100K5 C: FXD DIPPED MICA 10pF ±10% 500V
C242 CSM-AC1000P50 V-l 0.001UF50WV C: FXD CER O.OOluF +80, -20% 50V
C243 CSM-ACRO1U5OV-1 Q.01UF5OWV C: FXD CER O.OIuF +80, -20% 50V
C244 CSM-ACRO1U50V-1 0.01UF50WV C; FXD CER O.OIuF +80, -20% 50V
C245 CSM-AC10P50V-1 10PF50WV C: FXD CER lOpF ±10% 50V
C246 CSM-AC8P50V-1 8PF50WV C: FXD CER 8pF ±10% 50V
C247 CSM-ACRO1U50V-1 0.01UF50tfV C: FXD CER O.OIyF +80, -20% 50V
C248 CSM-AC1OOOPSOV-l 0.001UF50WV C: FXD CER O.OOIyF +80, -20% 50V
C249 CSM-AC3P50V-1 3PF50WV C: FXD CER 3pF ±10% 50V
C250 CSM-AC3P50V-1 3PF50WV C: FXD CER 3pF ±10% 50V
C251 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF 50V
C252 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% 50V
C253tbru CTM-AB6P SCV1ZW06X31 C: VAR CER 6pFC255
C256 CSM-AC3P50V-1 3PF50WV C: FXD CER 3pF ±10% 50V
C257 CTM-AB10P-1 ECV1ZW10X31 C: VAR CER 10pF
C258 CSM-AC3P50V-1 3PF50WV C: FXD CER 3pF ±10% 50V
C259 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF 50V
C260 CSM-ACR01U 50V-l Q.01UF50WV C: FXD CER O.OIyF +80, -20% 50V
C261 CSM-AC3P5 OV-1 3PFS0WV C: FXD CER 3pF ±10% 50V
C262 CTA-AB10U35V-l 221M3502-I06M C: FXD ELECT TAHTAL 10yF ±20% 35V
C263 CSM-AC1P50V-1 1PFSOWV C: FXD CER IpF ±10% 50V
C264 CTM-A36P-1 ECV1ZW06X31 C: VAR CER 6pF
C265 CCP-AC1P50V-4 C35NP01H010C C: FXD CHIP IpF ±0.25% 50V
C266 CCP-AC1P50V-4 C35NP01H010C C: FXD CHIP IpF ±0.25% 50V
C267 Not assigned -
C26S CSM-AC1P50V-1 1PF50WV C: FXD CER IpF ±10% 50V
C269 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF 50V
C270 CCP-ADR01U 5 0V-1 C52AF1H103Z C: FXD CHIP O.OIyF +80, -20% 50V
C271 CCP-ADR01U50V-I C52AF1H103Z C: FXD CHIP O.OIyF +80, -20% 50V
C272 Not assigned
C273 CCP-AC1P50V-4 C2012C0G1H01OC C: FXD CHIP 1pF ±0.25% 50V
C274 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF 50V
C275 CCP-ADRO1U50V-1 C52AF1H103Z C: FXD CHIP O.OIyF +80, -20% 50V
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C276 CCP-ADRQ1U50V-1 C52AFIH103Z C: FXD CHIP O.OIuF +80, -20? SOV
C277 CCP-AC1P5QV-4 C35NP01H0I0C C: FXD CHIP IpF +0.251 50V
C278 CCP-AC1P50V-4 C35NP01HOIOC C: FXD CHIP IpF +0.25Z SOV
C279 CMC-AB15PR5K-6 DM10C150K5 C: FXD DIPPED MICA 15pF +10? 500V
C280 CMC-AB15P R5K-6 0M10C150K5 C; FXD DIPPED MICA 15pF +10? SOOV
C281 CSM-AC1000P50V-1 Q.001UF50WV C: FXD CER O.OOluF +80, -20? 50V
C282thru Not assignedC288
C289 CEE-AB4700P50V-1 BLM1H4 72HA C: FXD BL 4700pF 50V
C290 CSM-ACRO 1U50V-1 0.010F50WV Cs FXD (ZK O.OIuF +80, -20? SOV
C291 CEE-AB4700P50V-1 BLM1H472HA C: FXD SL 4700pF 50V
C292 GTM-AC10P—I ECV1ZW10X32 C: VAR CER lOpF
C293 CTM-AC10P-1 ECV1ZW10X32 C: VAR CER lOpF
C294chru CIM-AB6P-1 ECV1ZW06X31 C: VAR CER 6pFC297
C298Chru CSM-AC3P50V-1 3PF50WV C: FXD CER 3pF +10? SOVC301
C302 CSM-AC1000P50V-1 O.OOIUFSOWV C: FXD CSR O.OOluF +80, -20? 50V
C303 CSM-ACR01U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -20? 50V
0304 CTM-AC20P-1 2CV12 W20X32 C: VAR CER 20pF
C305 CSM-ACR01U50V-1 0.O10F5OWV C: FXD CER O.OIuF +80, -20? 50V
C306 CSM-ACR01U50V-1 0.01UF5GWV C: FXD CER O.OIuF +80, -20? 50V
C307 CTA-AB10035V-1 221M3502-106M C; FXD ELECT TANTAL lOuF +20? 35V
C308 CTA-AB10U35V—1 221M3502-106M C: FXD EIZCT TANTAL lOuF +20? 35V
C309 CMC-AB82PR3K-4 DM100820J3 C: FXD DIPPED MICA 82pF +5? 300V
C310 CTM-AC20P-1 ECV1ZW20X32 C: VAR CER 20pF
C311 CMC-AB82P R3K-4 DM10D820J3 C: FXD DIPPED MICA 82pF +5? 300V
C312 CTM-AC20P-1 ECV1ZW2QX32 C: VAR CER 20pF
C313 CMC-AB8P H5K-6 DM10CO8 OKS C: FXD DIPPED MICA 8pF +10? SOOV
0314thru CSM-ACR01050V—1 0.01UF5QWV Ci FXD GSR O.OIuF +80, -20? SOVC319
C320 CSM-ACE047D50V—1 0.0470F50WV C: FXD GSR 0.047uF +80, -20? 50V
C321chru CSM-ACRO1U5OV-1 0.010F50HV C: FXD CER O.OIuF +80, -20? SOVC330
C331 CMC-AB3PR5K-2 DM10C030DS Ci FXD DIPPED MICA 3pF +0.5? 500V
C332 CMC-AB2PR5K-2 DM10C020D5 C: FXD DIPPED MICA 3pF +0.5? 500V
C333 CMC-AB3PR5K-2 DM10C030D5 Ci FXD DIPPED MICA 3pF +0.51 500V
C334 CMC-AB100PR3K-4 DM10D101J3 C: FXD DIPPED MICA lOOpF +5? 300V
C335 CMC-AB82PR3K-4 DM10D820J3 C: FXD DIPPED MICA’32pF +5? 300V
C336 CMC-AB82PR3K-4 DM100820J3 C: FXD DIPPED MICA 82pF +5? 300V
0337 CMC-AB100PR3K-4 DM10D10U3 C: FXD DIPPED MICA lOOpF +5? 300V
0338chru CTM-AC20P ECV1ZW2GX32 C: VAR (ZR 20pFC344
0345 CMC-AB82PR3K-4 DM10D820J3 C: FXD DIPPED MICA 82pF +5? 300V
0346 CMC-AB6 8P R3K-4 DM10D680J3 C: FXD DIPPED MICA 68pF +5? 300V
C347 CMC-AB82PR3K-4

-

DM10D820J3 0: FXD DIPPED MICA 82pF +5? 300V
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C34S CMC-ABSPR5K-6 DM10C050K5 C: FXD DIPPED MICA 5pF +10Z SOOV
C349 CMC-ABSPR5K-6 0M1QC050K5 C: FXD DIPPED MICA SpF +10% SOOV
C350thru CStt-ACR01U50V-l 0.010F50WV C: FXD CEa O.OIuF +80, -20% SOVC356
C357 CMC-AB6 8PR3K-4 DM10D680J3 Ci FXD DIPPED MICA 6SpF +5% 300V
C358 CMC-AB63PR3K-4 DM10D680J3 C: FXD DIPPED MICA 6SpF +5% 300V
C359Chru CSM-ACRQ4705OV-l 0.0470F50WV C: FXD CER 0.047UF +80, -20Z SOVC362
C363 Hot assigned
C364 CMC-AB27PS3K-4 DM10D270J3 C; FXD DIPPED MICA 27pF +5Z 300V
C365 CMC-AB220PR3K-4 DM10D221J3 C: FXD DIPPED MICA 220pF +SZ 300V
C366 CMC-AB82P R3K-4 DM10D820J3 C: FXD DIPPED MICA 82pF +5Z 300V
C367thru CSM-ACR047U50V-1 0.Q47UF50WV Cs FXD (ER 0.047jlF +80, -20% SOV
C369
C370 CSMrACRO1050V-l O.OIOFSOWV C: FXD (ER O.OIliF +80, -20Z 50V
C37I CTA-AB10035V—1 221M3502-106M C: FXD ELECT TANTAL lOtiF +20% 35V
C372 CSM-ACS047U50V-1 0.0470F50WV C: FXD CER 0.047uF +80, -20Z SOV
C373 CSM-ACR01050V—1 0.0470F50WV C: FXD CER 0.047UF +80, -20Z 50V
C374 CSM-ACS01D50V-1 O.OIOFSOWV C; FXD CER O.OIuF +S0, -20% SOV
C375 CTM-AC20P-L ECVLZW20X32 C: VAR (ER 20pF
C376 CStf-ACRQ47U50V—1 0.0470F50WV C: FXD (ER 0.047UF +80, -20% 50V
C377tbru CSH-ACR01050V-1 O.OIOFSOWV C: FXD SR O.OIuF +80, -20% 50VC380
C381 CMC-AB82PR3K-4 DH10D820J3 C: FXD DIPPED MICA 82pF +5% 300V
C382 CSM-ACR047U50V-1 0.0470F50WV C: FXD (ER 0.047UF +80, -20% 50V
C383 CMC-AB82PR3K-4 DM10D820J3 C: FXD DIPPED MICA 82pF +5% 300V
C384 CSMrACROl05GV-1 0.01UF50WV C: FXD (ER O.OIuF +80, -20% SOV
C385 CSM-ACS047D50V-1 0.0470F50WV C: FXD (ER 0.047UF +80, -20% 50V
C386 CSM-ACJUD1U50V-1 O.OIOFSOWV C; FXD (ER O.OIuF +80, -20% 50V
C387 CMC-AB5PR5K-6 DM10C050K5 C: FXD DIPPED MICA 5pF +10% SOOV
C388 CCP-AC1PS0V-4 C35NP01H010C Ci FXD CHIP IpF +0.25Z 50V
L391thru LCL-A00062-1 LS20 L: FXD CoilL393
L394 MBM-14302A-1 * L: FXD Coil
L395 MBtf-14302A-1 ★ L: FXD Coil
L396 LCL-A00059-1 LSI 7 L; FXD Coil
L397thru MBM-14302A-1 * L: FXD CoilL399
L400 LCL-A00059-1 LSI 7 L: FXD Coil
L401 LCL-B00376-1 TPF0410—331K L: FXD Coil
L402 LCL-A00059-1 LSI 7 L: FXD CoilU03thru L: FXD Coil PatternLAOS
L406 LCL-A00062-1 LS20 L: FXD Coil
L407 LCL-A00063—1 LS21 L; FXD Coil
L408 LCL-A00062—1 LS20 L • FXD Col 1
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LAO 9 LCL-A0006 3“1 LS21 L: FXD Coil
L410Chru MEM-1430 7A-1 * L: FXD CoilLA13
LA 14 LCL-A00062—I LS20 L: FXD Coil
L415 LCL-A00062-1 LS20 L: FXD Coil
LA 16 LCL-A00070-1 LS28 L: FXD Coil
L417 LCL-AOOO 70—1 LS28 L 2 FXD Co x1
L418thru LCL-B00376—1 TPF0410-331K L; FXD CoilL420
L421thru LCL-A00070—1 LS28 L: FXD CoilL423
L424 LCL-A00069-1 LS27 L: FXD Coil
L425 LCL-AOOO70-1 LS28 L: FXD Coil
L426 LCL-A00070-1 LS28 L: FXD Coil
L427 LCL-AOOO69-1 LS27 L: FXD Coil
L428 LCL-A00067-1 LS25 L: FXD Coil
L429 LCL-BOO376-I TPF04I0-331K Li FXD Coil
L430 LCL-CO0329-1 * L: FXD Coil
L431 LCL-B00363-1 TPF0410-1R5K L: FXD Coil
L432 LCL-COO329-1 * L: FXD Coil
L433 LCL-C00329—1 * L; FXD Coil
X441 DXD-000159-1 * Crystal
X442 DNF-000140-1 * Crystal
1445 LCL-EO0389-1 * TransformerT446 LCL-EQ0389—1 * Transformer
T447 LCL-COO12A-1 * TransformerT443 LCL-COO124-I * Transformer
T449 LCL-EOO388-I * Transformer
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FLlChru DNF-000601-1 ZFH5101-01R FilterFL3
FL4thru DHF-000471-1 * FilterFLU
FLl 2 DNF-000601-1 ZFH5101-01R Filter
HB21 SHB-000553-1 * 2.05GHz TONED Amplifier and Band Pass Filter
HB22 DHB-000639-1 * 2.2GHz Law Pass Filter
J26 ★ 2.2GHz Lom Pass Filterthru JCF-AA001JX20-2 50-645-4526-89 ConnectorJ30
J31 Not assigned
J32 Hot assigned
J33 JCF-AA001JX20-2 50-645-4526-39 Connector
J34 Hot assignedthru JCF-AC001JX02-2 UM-QR ConnectorJ40
J41thru Hot assignedJ49
J50 DCB-QR1040X01-1 HIF3-1QP-C035HEHC—NL Connector
J51 JCS-AD005PX05-1 PCH6B-5P-2.54E Connector
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TR4172 TRACKING (ZNEBATOR-1 BTF-010128

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SIA-301A-2 OPC157A IC: Operational Amplifier
QllChru STN-2SC2585-1 2SC2585 Transistor SI NPNQ13
D21 SDS-ISS97-1 1SS97 Oiode SI
D22 SDS-ISS97-1 1SS97 Diode SI
D23 SDS-HP2520-1 5082-2520 Diode SI
D24 SDS-1SS97-1 1SS97 Diode SI
S31 RCB-AH1R5K-1 ED25S1. 5K8J R: FXD CAR 1.5kfl +5Z 1/4W
R32 RCB-AH6R8K-1 8D25S6.8KSF 8: FXD CAR 6.8kfl +51 1/4W
033 RCB-AH6RSK-1 RD25S6.8KOJ R; FXD CAR 6.8kQ +51 1/4W
R34 RC3-A.H560-1 RD25S5600J R: FXD CAR 5602 +51 1/4W
835 RCB-AHI 20—1 RD25S1200J R; FXD CAR 120fl +5X 1/4U
836 RCB-AHI80-1 RD25S1800J R: FXD GAR 1800 +51 1/4W
837 RCB-AH1R5K-1 8D25S1.5KQJ R: FXD CAR 1.5kC +5Z 1/4W
838 RCB-AH6R8K-1 RD25S6.8KQJ 8: FXD CAR 6.3kfi +5Z 1/4W
H39 RC3-AH6R8K-1 RD25S6.8KOJ R; FXD CAR 6.8kfl +51 1/4W
RAO 8CB-AH330-1 RD25 S3300J 8; FXD CAR 3300 +5Z 1/AW
841 RGB-Afll 20-1 RD25S120QJ R: FXD GAR 120Q +5% 1/4W
842 RCB-AHI 80-1 HJD25S1SOOJ R: FXD CAR 1800 +5% 1/AW
843 RCB-AH1R5K-1 RD25S1.SKOJ R: FXD CAR 1.5kfl +51 1/AW
844 RCB-AH5R6K-1 8D25S5.6KOJ R: FXD GAR 5.6kfl +5Z 1/AW
845 RCB-AHIOK-1 8D25S10KOJ R: FXD CAR 10kQ +5Z 1/4W
846 RCB-AH330-1 RD25S3300J R: FXD CAR 330Q +5Z 1/4W
847 RCB-AHI 20-1 RD25S1200J R: FXD CAR 12012 +5Z 1/4W
848 RGB-AH270-1 RD25S270OJ R: FXD GAR 2700 +5Z 1/AW
849 RCP-AB22—5 MCR18-22QK 8: FXD CHIP 220
850 RCP-AB51-3 MCR18-510J R: FXD CHIP 51Q
851 8CP-AB120—3 MGR18-120QJ R: FXD CHI? 120Q
852 8CP-AB51-3 MCR18-51QJ R: FXD CHIP 513
853 RCB-AHIOK—1 8D25S1CKOJ R: FXD CAR IOkfl +5Z 1/4W
854 RC8-AH22K-1 RD25S22KOJ R: FXD CAR 22kfl +5% 1/AW
855 RVR-BD2K-1 X6S2KO R: VAR WW 2kQ
856 RCB-AH39K-1 RD25S39KQJ R: FXD GAR 39kfl +51 1/AW
857 RCB-AHIOK-1 8D25S1QKQJ R: FXD CAR lffitfl +5Z 1/4W
858 RCB-AHlK-l RD25S1KOJ R: FXD CAR IkO +5Z 1/AU
859 DHB-000329-1 * R: 3dB PAD
860 DHB-000333-1 * R: 6dB PAD
861 RCB-AH39K-1 RD25S39KOJ R: FXD GAR 39kO +5Z 1/4W
862 DHB-000332-1 * R: 3dB PAD
C71thru Not assignedC76
C77 CCP-AGR4705OV-l C76AF1H474Z C: FXD CHIP 47uF +80, -20Z, 50V
C78 Not assigned
C79 QLE-AB4700P50V-1 BLM1H4 72KA C: FXD BL 4700pF SOV
C80 CEE—AB4700P50V—I BLM1H472NA OP FXD BL 4700pF 50V
C81 CCP-AGB47U50V-1 C5650Y5V1H4742 C: FXD CHIP 0.47uF +80, -20Z 50V
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Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

C82 CCP-AGR4 7U50V-1 C76AF1H474Z C: FXD CHIP 0.47WF +80, -202 SOV
C33 CCP-ADR1U50V-1 C52AF1H1042 C: FXD CHIP 0.1JJF +80, -202 SOV
C84 CCP-AGR4 7U5OV-1 C76AF1H474Z C: FXD CHIP 0.47UF +80, -202 SOV
C85 Not assigned
C86 CEEĤB4700P50V-1 BLM1H472NA C: FXD BL 4700pF SOV
C87 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF SOV
C88 CCP-AGR4 7U50V-1 C76AF1H474Z C: FXD CHIP 0.47tfF +80, -202 50V
C89 CCP-AG247D50V-1 C56505T5V1H474Z Ci FXD CHIP 0.47WF +80, -202 SOV
C90 CCP-ADR1U50V-1 C52AF1H104Z C: FXD CHIP O.luF ̂0, -202 SOV
C91 CCP-AG247D50V—1 C76AF1H474Z C: FXD CHIP 0.47VF +80, -202 50V
C92 Not assigned
C93 CSM-ACRO1050V-1 0.01UF50W C: FXD CER O.OltfF +80, -202 SOV
C94 CCP -AGR4 7TJ5 0 V-1 C76AF1H474Z C; FXD CHIP 0.47(JF +80, -202 50V
C95 Hot assigned
C96 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF SOV
C97 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF SOV
C98 CCP-AGR4 7U5OV-l C76AF1H474Z C: FXD CHIP 0.47tfF +80, -202 SOV
C99 CCP-AGS47USOV-1 C5650Y5V1H474Z C: FXD CHIP 0.47WF +80, -202 SOV
C100 CCP̂ADR1D50-1 C52AF1H104Z C: FXD CHIP O.ljiF +80, -202 SOV
C101 CCP-AGR47 U 50— 1 C76AF1H474Z C: FXD CHIP 0.47WF +80, -202 SOV
C102 Not assigned
C103 CCP-ADH.1U50V-1 C52AF1H104Z C: FXD CHIP 0.1UF +80, -202 50V
C104 CCP-AC1P50V-4 C35HP01H010C C: FXD CHIP IpF +0.252 50V
CIOS CTM-AQ1S2P-1 7263 C: VAR CER
C106 CSM-ACRO1U5OV-1 0.01UF50WV C: FXD CER O.OIUF +80, -202 SOV
C107 CSM-AC1000P50V-1 0.001UF50WV C: FXD CEE O.OOluF +80, -202 SOV
C108 CSM-AC33 P50V—1 33PF50WV C: FXD CER 33pF +102 SOV
C109 CSM-ACR01U50V-1 0.01UF50WV C: FXD CER O.OIliF +80, -202 50V
C110 CSM-ACRO1U50V-l 0.01UFS0UV C: FXD <ZE O.OIyF +80, -202 SOV
c m CCP-AGR47U50V-1 C76AF1H474Z C: FXD CER 0.47J/F +80, -202 50V
C112 Not assigned
Cl 13 Not assigned
Cl 14 CTA-AB10U3 5V-1 221M3502-106M C: FXD ELECT TANTAL lOjiF +202 35V
C115 CTA-AB10U35V-1 22 JM3502-106M C: FXD ELECT TANTAL lOUF +20Z 35V
C116ChruC118 Not assigned
C119 CSM-AC IP 5 0 V-1 1PF50WV C: FXD <21R IpF +102 SOV
C120 CTM-AB6P—1 ECV1ZW 06X31 C: VAR CER 6pF
LI 21 LCL-AOOO27-1 * L: FXD Coil
LI 22 L: FXD Coil
LI 23 LCL-AOOO27-1 ★ L: FXD Coil
LI 24 L: FXD Coil
LI 25 LCL-B00376-I TPF0410-33IK L: FXD Coil
L126 LCL-B00376—1 TPF0410-33IK L: FXD Coil
LI 27 LCL-AOOO27—1 * L: FXD Coil
L128 L: FXD Coil
C131 CSM-AC1P5OV-1 1PF50WV c: FXD CER IpF +102 50V
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

C132 CCP-ADMU5 OV-1 C5ZAF1H104Z C: FXD CHIP O.lyF +80, -20% 50V
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TB4I72 TRACKING GENERATOR-2 BLJ-010129

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

Qi STN-2SC1730-1 2SC1730 Transistor SI NPN
Q2Chru STH-2SC1815-15 2SC1815GR Transistor SI NPNQ6
Q7 SFU-2SK141-2 ITS30089B FET Junction N-Channel
Q8thru STN-2SC1254-1 2SC1254 Transistor SI NPNQ10
D21 SDS-1S1765-1 1S1765 Diode SI
D22thru SDS-1S2222-1 1S2222 Diode SID30
D31Chru SDS-IS S9 7-1 1SS97 Diode SID38
D39chru Dot assignedD41
D42chru SDS-1S2222-1 1S2222 Diode SID44
R51 RCB-AHI OCR-1 RD25S10CKQJ R: FXD CAR lOOkfl +5Z 1/4W
352 RCB-AHIOK-1 RD25S1OKflJ R: FXD CAR IOkfl +5Z 1/4M
R5 3 RCB-AH4R7K-1 RD25S4. 7KQJ R: FXD CAR 4.7kfl +51 1/4W
R54 RCB-AH560-1 RD25S560AJ R: FXD CAR 560fl +5Z 1/4W
R55 RCB-AHI OC-1 RD25S1 OKflJ R: FXD CAR IOkfl +5Z 1/4W
R56 RCB-AH4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kfl +5Z 1/4W
R57 RCB-AH560-1 RD25S560AJ R: FXD CAR 560ft +5Z 1/4W
RS8 RCB-AHI QK-1 RD2 SSI OKflJ R: FXD CAR IOkfl +5Z 1/4W
R59 RCB-AH4R7K-1 RD25S4.TKflJ R: FXD CAR 4.7kfl +5Z 1/4W
R60 RCB-AH560-1 RD25S5600J R: FXD CAR 560Q +5Z 1/4W
R61 RCB-AH3R3K-1 RD25S3.3KAI R: FXD CAR 3.3kfl +5Z 1/4W
R62 RCB-AH5R6K-1 RD25S5.6KS2J R: FXD CAR 5.6kfl +5Z 1/4W
R63 RCS-AH3R3K-1 RD25S3.3KflJ R: FXD CAR 3.3kfl >5Z 1/4W
R64 RCB-AH2R2X-1 RD25S2.2KOJ R: FXD CAR 2.2kfl +5Z 1/4W
R65 RCB-AH3R3K-1 RD25S3.3K&J R: FXD CAR 3.3kfl +5Z I/4W
R66 RCB-AH5R6K-1 RD25S5.6KOJ R: FXD CAR 5.6kfl +52 1/4W
R67 RCB-AH2R2X-1 RD25S2.2KQJ R: FXD CAR 2.2kfl +5Z 1/4W
R68 RCB-AH3R3K-1 RD25S3.3KJJJ R: FXD CAR 3.3kfl +5Z 1/W
R69 RC3-AH2R2X-1 RD25S2.2KOJ R: FXD CAR 2.2kfl +5Z 1/4W
R70 RCB-AH5RS>1 RD25S5. 6KOJ R: FXD CAR 5.6kfl +5Z 1/4W
R71 RC8-AH3R3R-1 RD25S3.3KOJ R: FXD CAR 3.3kfl +5Z 1/4W
R72 RCB-AHI OK-1 RD25S1OKflJ R: FXD CAR IOkfl +5Z 1/4M
R73 RCB-AH4R7K-1 RD2SS4.7KflJ R: FXD CAR 4.7kfl +5Z 1/4W
R74 RCB-AH560-1 RD25S560SJ R: FXD CAR 560fl +5Z 1/4W
R75 RCB-AHI0-1 KD25S10AJ R: FXD CAR 10Q +5Z 1/4W
R76 RCB-AH470-1 RD25S470flJ R: FXD CAR 470Q +5Z 1/W
R77 RCB-AHI OC-1 RD25S1CRAJ R: FXD CAR IOkfl +5Z 1/4W
R78 RCB-AH4R7K-1 RD25S4.7KflJ R: FXD CAR 4.7kfl +5Z 1/4W
R79 RCB-AHI0-1 RD25S10AJ R: FXD CAR lOfl +5Z 1/4W
R80 RCB-AH470-1 RD25S470AJ R: FXD CAR 470fl +5Z 1/4W
R81 RCB-AHI QK-1 RD25S1 CKflJ R: FXD CAR IOkfl +5Z 1/4W
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

K82 RCB-AH4R7K-1 RD25S4. 7KOJ R: FXD CAR 4.7k2 +5Z 1/4W
R83 RCB-AHI0-1 RD25S10QJ R: FXD CAR 102 +5Z 1/4W
R84 RCB-AH470—1 RD25S4700J R; FXD CAR 470fl +5Z 1/4W
R85 RCB-AHlK-l RD25S1KOJ R: FXD CAR lkfl +5Z 1/4W
HB6 RCB-AHIOK-I RD25S1CKOJ R: FXD CAR IOkfl +5Z 1/4W
R87 RCB-AH68-1 RD2SS680J R: FXD CAR 68fl +5Z 1/4W
S3 8 RCB-AHI50-1 HD25S150QJ R: FXD CAR 150ft +5Z 1/4W
889 RCB-AH68-1 RD25S682J Rs FXD CAR 68ft +5Z 1/4W
R90 RCB-AH6RBK-1 RD25S6.8K2J Rs FXD CAR 6.8kfl +5Z 1/4U
R91 RCB-AH6R8K-1 RD25S6.8KI2J R: FXD CAR 6.8kfl +5Z 1/4W
R92 RC3-AHS20-1 RD25S320RJ R: FXD CAR 320Q +5Z 1/4W
R93 RCB-AH68—1 RJ325 S682J &j FXD CAR 68Q +5Z 1/4W
R94 RCB-AHI50-1 RD2SS1502J Rs FXD CAR 150ft +5Z 1/4W
R9S RCB-AH68-1 RD25S682J R: FXD CAR 68ft +5Z 1/4W
R96 RCB-AH6HSK-1 RD25S6.8KQJ R; FXD CAR 6.8kfl +5% 1/4U
R97 RCB-AH6R8K-1 RD25S6.8KOJ R: FXD CAR 6.8kfl +5Z 1/4W
R98 RCB-AH820-1 RD25S820QJ R: FXD CAR 820ft +5Z 1/4W
R99 RCB-AH6R8K-1 RD25S6.8KQJ R: FXD CAR 6.8kfl +5Z 1/4M
R100 RCB-AH6RBK-1 RD25S6.SKflJ Rs FXD CAR 6.8kft +5Z 1/4W
R101 RCB-AH560-1 RD25S560QJ Rs FXD CAR 560ft +5Z 1/4W
R10Z Hot assigned
R103 Hot assigned
Si 04 Hoc assigned
R105 RC2-AH3R3K-1 RD25S3.3K0J R: FXD CAR 3.3kft +5Z 1/4W
RI06 RCB-AH5R6K-1 RD25S5.6KSJ R: FXD CAR 5.6kft +5Z 1/4W
R107 RCBtAH2R2X.-1 RD25S2.2X2J R: FXD CAR 2.2k2 +SZ 1/4M
R108 RCBtAH3R3K— I RD25S3.3KQJ R: FXD CAR 3.3kft +5Z 1/4W
R109 RCBrAH51-l RD25S512J R: FXD CAR 51ft +5Z 1/4W
R110 RCB-AH51—1 RD25S51AJ Rs FXD CAR 512 +SZ 1/4W
Cl 21 CSM-A.CR047050V-1 0. 0470P50WV C: FXD CEE 0.047uF +80, -20Z 50V
cm CTM-AC20P-1 £CV 12 W 20X32 C: VAE WW 20p?
C123 CMC-AB220PS3K-4 DM10D221J3 C: FXD DIPPED MICA 220pF +5Z 300V
C124 CMC-ACS 60PH3K-1 DM15C561J3 C: FXD DIPPED MICA 560pF +5Z 300V
C125 CSM-ACS047050V-1 0.0470F50WV C: FXD CEE 0.047uF 80, -20Z 50V
C126 CMC-AB68PR3K-4 DM10D680J3 Cs FXD DIPPED MICA 68pF +5Z 300V
C127thru CSACR047U50V-1 0.0470F50WV C; FXD CER 0.047WF 80, -20Z 50VC143
C144 CMC-AC1200PR3K-2 DH15D122J3 Cs FXD DIPPED MICA 1200pF +5Z 300V
C145 CMC-AD1800PR5K-2 DM19D182J5 C: FXD DIPPED MICA 1800pF +5Z SOOV
C146 CMC-AC1200PR3K-2 DM15D122J3 C: FXD DIPPED MICA 1200pF +5Z 300V
C147thru CSM-ACRO 105 OV-1 ' 0.010F50WV Cs FXD (ER O.OIbF +80, -20Z 50VC149
C150 Hot assigned
Cl 51 CMC-AB1 OP 5L5K-6 DM10C1OCRS Cs FXD DIPPED MICA lOpF +10Z 500V
Cl 52 CSM-ACRO1050V-l 0.010F50WV C: FXD CER O.OIuF +80, -20Z 50V
Cl 53 CSM—ACR01050V-l 0.010F50WV Cs FXD (ER'O.OIliF +80, -20Z 50VC154 CSM-ACR047050V-1 0.0470F50WV Cs FXD CER 0.047uF +80, -20Z SOV
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

C155 CMC-AB10PR5K-6 DM10C100R5 C:FXD DIPPED MICA lOpF +10? SOOV
C156 CTM-AC20P-1 ECVlZW20r32 C:VAR WW 20pF
C157 CMC-AB82PR3K-4 DM10D820J3 C:FXD DIPPED MICA 82pF +5? 300V
C158 CMC-AB 7 PR5K-3 DM10D070KS C:FXD DIPPED MICA 7pF +10? SOOV
C159 CIM-AC20P-1 ECV1ZH2QK32 C:VAR CSR 20pF
Cl 60 CMC-AB82PR3K-4 DM10D820J3 C:FXD DIPPED MICA. 32pF +5? 300V
C161 CMC-AB7PR5K-3 DM10D070K5 C:FXDDIPPED MICA 7pF +10? 500V
C162 CTM-AC20P-1 ZCV1ZW2QX32 C:VAR (ER 20pF
Cl 63 CMC-AB82PR3K-4 DM10D820J3 C:FXD DIPPED MICA 82pF +5Z 300V
C164 CSM-ACRO 105 OV-l 0.01UF50WV C:FXDGSR O.OIuF +80, -20? 50V
Cl 65 Noc assigned
C166 CSM-AC1000P50V-1 0.001UFS0WV C:FXDCER O.OOluF +80, -20? SOV
Cl 67 CSM-AC10OOP5OV-1 0.0010P50WV C:FXD(ER O.OOluF +80, -20? 50V
Cl 68 CEE-AB47QGP50V-1 BLM1E472NA C:FXDBL 4700pF SOV
C169 CEE-AB4700P50V—1 BLM1B472NA C:FXDBL 4700pF 50V
C170 CSM-AC6P50V-1 6PF50WV C:FXDCSR 6pF +10? 50V
C171 CSM-AC1000P50V—1 0.001UF50WV C:FXDQER O.OOluF +80, -20? 50V
C172 CEE-AB4700P50V-1 BLM1H472NA C:FXDBL 4700pF SOV
Cl 73 CSE-AB4 700P50V— 1 BLM1H472NA. C:FXDBL 4700pF SOV
Cl 74 CSM-AC1000P50V-l 0.0010F5QWV C:FXDCER O.OOluF +80, -20? SOV
Cl 75 CSM-ACR01050V-1 0.010F50WV C:FXDCER O.OIuF +80, -20? 50V
Cl 76 CSM-AC1000P50V-1 0.001UF50WV C:FXD(ER O.OOluF +80, -20? 50V
Cl 77 CEB-AB4700P50V-1 BLM1H472NA C:FXDBL 4700pF 50V
C178 CEE-AB4700P50V-1 BLM1H472NA. C:FXDBL 4700pF 50V
Cl 79 CTM-ABlOP-l ECV1ZW1CK31 C:VARWW 1OpF
C180 thru Cl 82 CSM-AC3P50V-1 3PF50WV C:FXD(ER 3pF +10? SOV
C183CbruC185 CTM-AB6P-1 ECV12W06X31 C:VARCSR 6pF
C186 Chru Cl 88 Hoc assigned
Cl 89 
X hru Cl 90 CSM-ACR01&50V-1 O.OIOFSOWV C:FXD(ER O.OIuF +80, -20? 50V
Cl 91 CSM-AC1000P50V-1 0.001UF50WV C:FXDCER O.OOluF +80, -20? 50V
Cl 92 CSM-*C1000P50V-1 0*001DF50WV C:FXD(ER O.OOluF +80, -20? SOV
Cl 93 CIA-AB10035V-1 221M3502-106M C:FXDELECT TANTAL lOuF +20? 35V
Cl 94 CTA-AB10U35V-1 221M3502-106M C:FXD EI£CT X&NTA.L lOuF +20? 35V
C195 (EE-AB4700P50V-1 BLM1H472NA. C:FXD BL 4700pF 50V
Cl 96 Hoc assigned
Cl 97 CMC-AB10PS5K-6 DM10C100K5 C:FXDDIPPED MICA lOpF +10? SOOV
L201 LCL-B00364—1 TPF0410-2R2K L:FXDCoil
L202 LCL-S00364—1 TPF0410-2R2K L:FXDCoil
L203 LCL-B00363-1 TPF0410-1R5K L:FXDCoil
L204 LCL-B00376-1 TPF0410-331K L:FXDCoil
L205 LCL-B00363-1 TPF0410-1R5K L:FXDCoil
L206 LCL-B00376—1 TPF0410-331R L:FXDCoil
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Parts No.
ADVANTEST

Stock No. M fr S tock No. Description

L207tbruL209
L210
L2U
L212
L213
L214
L215
L216
L217
L218tbruL220
L221

T231
T232
T233
T234
X241

LCL-AOOO70-1
LCL-A000-61—1 
LCL-A00063-1 
LCL-BG0376-1 
LCL-A0006I-1 
LCL-A00063-1 
LCL-A0006 J-l 
LCL-B00376-1 
LCL-AOOO63-1
MEM-14307A-1
LCL-B00376-1
LCL-C00117-1 
LCL-C00117-1 
LTP-000270-1 
LTP-000270-1
DXD-000143-1 
JTT-ABOO1EX04-!

LS28
LS19
LS21
TPF0410-33 IK
LS19
LS21
LS19
TPF0410—331K 
LS21

TPF0410-33 IK

L:FXDCoil
L:FXDCoil
L:FXDCoil
L:FXDCoil
L:FXDCail
L:FXDCoil
L:FXDCoil
L:FXDCoil
L:FXDCoil
L;FXDCoil
L:FXDCoil

*
A-105

Tranaf ormer 
Transformer 
Transformer 
Transformer
Crystal 
Hermetic Seal
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TBA172 TSACKING GENESATOR-3 BTB-Ol0130

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

Q1 STH-2SC2150-1 2SC2150 Transistor SI NPN
Q2 STH-2SC2150—1 2SC2150 Transistor SI NPN
05 SDS-1SS97-1 1SS97 Diode SI
D6 SDS-1SS97-1 1SS97 Diode SI
Rll RCB-AH1R5K—1 RD25S1,5K2J R: FXD CAR l.Skfl ±51 1/4W
R12 RCB-AH5R6K-1 RS25S5.6KOJ R: FXD CAR +5Z 1/4W
R13 RC3-AH5R6K-1 RD25S5.6KQJ R: FXD CAR 5.6kfl +5Z 1/4W
R14 RCB-AH470-1 RD25S470QJ R: FXD CAR 470JJ +5Z 1/4W
EU5 RCB-AH1R5K-1 RD25S1. 5KOJ R: FXD CAR 1.5kfl +5Z 1/4W
R16 RCB-AH5R6K-1 RD25S5.SKflJ R: FXD CAR 5.6kS +5Z 1/4W
217 RCB-AH5R6K-1 RD25S5.6K£2J R: FXD CAR 5.6kfl +51 1/m
R18 RCB-AH4 70-1 RD25S47QOJ R: FXD CAR 4708 +5Z 1/4W
R19 DBB-000333-1 * R: 6dB PAS
H20 DHB-000333-1 * R: 6dS PAS
C31 CCP-ADa01U50V-l C52AP12103Z C: FXD CHIP O.OIuF +80, -20Z 50V
C32 Not assigned
C33 CEE-AB4 700P50V-1 BLMIE472NA C: FXD BL 47Q0pF 507
C34 (ZE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF 507
C35tbru CCPtASR01U50V-1 C52AP1H103 Z C: FXD CHIP O.OIliF +80, -20Z 507C37
C38 Hot assigned
C39 CEE -AB4 700P50V-1 BLM1H472SA C: FXD BL 4700pF 507
C40 CSE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF 507
C41 CCP-ASR01050V-1 C52AF1H103Z C: FXD CHIP O.OIliF +80, -20Z 50V
C42 CCP-ADR0HJ50V-1 C52AF1H103Z C: FXD CHIP O.OIuF +80, -2QZ 50V
C43 CMC-AB15P R5K-6 DM10C15CK5 C: FXD DIPPEB MICA ISpF +10Z 500V
C44 CMC-AB15PR5K-6 DM10C150K5 C: FXD DIPPED MICA 15pF +10Z SOOV
C45Cbru CCP-AC1P50V-4 C35NP01H010C Ci FXD CHIP IpF +0.5Z 50VC43
C49 CEE-AB4700P50V-1 BLM1H4 72HA C: FXD BL 4700pF 50V
C50 CTA-AB100357-1 221M3502-106M C: FXD ELECT TANTAL lOuF +20Z 35V
L61 L: FXD Coil
L62 Li FXD Co il
L63 LCL-AOOO62-1 LS20 L■ FXD Col1
L64 LQ.-A00063-1 L321 Li F2GD ColI
L65 LCL-AOOO62-1 LS20 L: FXD Coil
L66 LCL-B00376-1 TPF040-331K Li ?juj Coil
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TR4172 3rd LOCAL SLOCK ME P-34 7

Parts No.
ADVANTEST

Stock No. M fr Stock No. Description

FLltbruFL25
J81
thruJ83
J34
J85
J86cbruJ89
J90
J91cbruJ99
J100
J101

DNF-000601-1

JCF-ACOO t JX02-2

JCF-AD005PX05-I 
JCF-ACOO1JX03-2

JCS-AD005PX05-1
DCB-QR1041XQ1-1

ZFN5101-01R

UM-QR

PCH6B-5P-2.5E 
UM-QR-T

PCN6B-5P-2.5E 
HIF3-16P-C030HENC

FilCer

Connector
Mot assigned 
Not assigned
Connector
Connector
Hot assigned
Connector
Connector

MEP—347 1/1



TR4172 153MHz MIXER BLC-010099

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

Q1 STN-2SC1275-1 2SC1275 TransistorSI NPN
Q2CbruQ8 STN-2SC2026-1 2SC2026 TransistorSI NPN
Dll Not assigned
D12 SDS-IS2222-1 1S2222 Oiode SI
D13 SDS-1S2222-1 1S2222 Oiode SI
*21 RCB-AH3R3K-1 RD25S3.3KUJ R:FXDCAR3.3W2 ±52 1/4W
R22 RCB-AH1OK-I SD25S10KUJ R:FXDCARlOkU ±52 1/4W
&23 RCB-AG220 RD12S220UJ R:FXDCAR220U ±52 1/8W
R24 RCB—AH22-I RD25S22UJ R:FXDCAR22U ±52 1/4W
R25 RCB-AHIK-1 RD25S1KUJ R:FXDCARlkfl ±52 1/4W
R26 RCB-AH560-1 RD25S560«J R:FXDCAR560« ±52 1/4W
R27 RCB-AH10K-1 RD25S1OKflJ FXDCAR10kH ±52 1/4W
R28 RCB-AHIOK-1 RD25S10KUJ R:FXDCARIOkfl ±52 1/4W
R29 RCB-AH220-1 RD25S220UJ R:FXDCAR22Ou ±52 1/4W
R30 RCB-AHIK-l RD25S1&JJ R:FXDCARlkii ±52 1/4W
R31 RCB-AH560-1 RD25S560UJ R;FXDCAR56012 ±52 1/4W
R32 RCB-AH120-1 SD25S120UJ R:FXDCAR120U ±52 1/4W
R33 RCB-AH75-1 RD25S75UJ R:FXDCAR75G ±52 1/4W
R34 RCB-AH8R2K-1 RD25S8.2KUJ R:FXDCAR8.21a} ±52 1/4W
R35 RCB-AH4R7K-1 RD25S4.7KUJ R:FXDCAR4.7kU ±52 1/4W
R36 RCB-AH220—1 BD25S220UJ R:FXDCAR220u ±52 1/4W
R37 RCB-AH560-1 RD25S560UJ R:FXDCAR56012 ±52 1/4W
R38 RCB-AH680-1 RD25S6S0UJ R:FXDCAR680U ±52 1/4W
R39 RCB-AH5R6K-1 RD25S5.6KUJ R:FXDCAR5.6kii ±52 1/4W
R40 RCB-AH3R3K-1 RD25S3.3KOJ R:FXDCAR3.3*02 ±52 1/4W
R41 RCB-AH2R2K-1 RD25S2.2KOJ R:FXDCAR2.2kU ±52 1/4W
R42 RCB-AH220-1 RD25S220UJ R:FXDCAR220U ±52 1/4W
RA3 RCB—AHIK—1 RD25SlKiiJ R:FXDCAR1kfl ±52 1/4W
R44CbruR46 RCB—AH22—1 SB25S22UJ R:.FXDCAR22u ±52 1/4W
R47 RCB-AH330-1 RD253330uJ R:FXDCAR330U ±52 1/4W
R48 Not assigned
R49cbruR51 RCB-AH3R3K-1 RD25S3.3KUJ R:FXDCAR3.3kii ±52 1/4W
832 RCB-AG33 RD12S33UJ R:FXDCAR33U ±52 1/SW
R53 RCB-AH10K-1 RD25S10KUJ R:FXDCARlOkfi ±52 1/4W
R54 RCB-AH10K-1 RD25S10KKJ R:FXDCAR10ki2 ±52 1/4W
R55 RCB-AG220 RD12S220UJ R:FXDCAR220ft ±52 1/8W
R56 RCB-AHIK-1 RD25S1KUJ R:FXDCARlkft ±52 1/4W
R57 RCB-AH22—1 RD25S220J R:FXDCAR22ft ±52 1/4W
R58 RCB-AH10K-1 RD25S1OKuJ R:FXDCAR10kft ±52 1/4W
R59 RCB-AH10K-1 RD25S10KuJ R:FXDCAR10ki2 ±52 1/4W
R.60 RCB-AH220—1 HD25S220UJ R:FXDCAR220u ±52 1/4W
R61 RCB-AH680—1 RD25S680MJ R:FXDCAR680ft ±52 1/4W
R62 RCB-AH22—1 RD25S22iiJ R:FXDCAR22ft ±52 J/4W
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R63 RCB-AHIOK-1 RD2SS10KiiJ R: FXD CAR lOku ±5% 1/4W
R64 RCB-AH10K-1 BD25S.10KUJ R: FXD CAR 10'ktf ±52 I/4W
R65 RCB-AH220-1 RD25S220WJ R: FXD CAR 220U ±52 1/4W
8.66 RCB-AH560-1 RD25S560UJ R: FXD CAR 560u *52 1/4W
R67 RCB-AH82-1 RD2SS82WJ R: FXD CA" 82ii ±52 1/4W
R68 RCB-AHI50-1 RD2SS150UJ R: FXD CAR 150ft ±52 1/4W
R69 RCB-AH39-1 RD25S39WJ R: FXD CAR 39U ±S2 1/4W
87 0 RCB-AH150-1 RD2SS150OJ R: FXD CAR 150U ±52 1/4W
R71 RCB-AGS 1-1 RD12S51*2J R: FXD CAR 51u ±52 1/8W
R72 RCB-AH51—1 RD25S51AJ R: FXD CAR 51ft ±52 1/4W
C81 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 SOV
C82 CEE-AB4700P50V-1 BLM1H472NA C; FXD BL 4700pF 50V
C83 CSM-ACRO1U50V-1 0-01UF50WV C: FXD CER O.OIuF +80, -202 SOV
C84 CTM-AC10P-1 ECV1ZW10X32 C: VAR CER 10pF
C85 CMC-AB3PR5K-2 DM10C030D5 C: FXD DIPPED MICA 3pF ±0.52 500V
C86 CMC-AB5 PR5K-2 DM10C050DS C: FXD DIPPED MICA SpF ±0-52 500V
C87 CMC-AB7PR5K-6 DM10C070K5 C: FXD DIPPED MICA 7pF ±102 SOOV
C88 CMC-AB22PR5K-4 DM10D220J5 C: FXD DIPPED MICA 22pF ±52 500V '
C89 CEE-AB4700PS0V-1 BLM1H472NA C: FXD BL 4700pF SOV
C90 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C91 CSM-AC1Q00P50V-1 0-001UF50WV C: FXD CER O.OOluF +80, -202 SOV
C92 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C93 CSM-AC1000P50V-1 0.001UF50WV C: FXD CER O.OOluF +80, -202 50V
C94 CSM-ACRO1U50V-1 0.01UFS0WV C: FXD CER O.OIuF +80, -202 SOV
C95 CSM-ACRO1U50V-1 0.0IUF50WV C: FXD CER O.OIuF +80, -202 50V
C96 CMC-AB22PR5K-4 DM10D220J5 C: FXD DIPPED MICA 22pF ±52 500V
C97 CSM-AC22P50V-1 22PF50WV C: FXD CER 22pF ±102 50V
C98 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C99 CSM-ACRO1U50V-l 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C100 CSM-AC1000P5OV-l 0.001UF50WV C: FXD CER O-OOIuF +80, -20% 50V
C101 CSM-ACRO1USOV-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% SOV
Cl 02 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 SOV
Cl 03 CSM-AC1000PS0V-1 0.001UF50WV C: FXD CER O.OOluF +80, -202 SOV
C104 CSM-AC1000P50V-1 0.001UF50WV C: FXD CER O.OOluF +80, -20% 50V
C105 CSM-ACRO1U5OV-1 0.01UF50WV C: FXD CER O.OIuF +80, -20% SOV
Cl 06 CEE-AB4700P5OV-1 3LM1H472NA C: FXD BL 4700pF 50V
C107 CSM-AC1000P50V-1 0.001UF50tfV C: FXD CER O.OOluF +80, -20% 50V
Cl 08 CSM-ACRO1050V-1 0.01UF50WV C: FXD CER O.OIyF +80, -202 SOV
C109 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF 50V
C110 CSM-AC1OOOPSOV-l 0.001UF50WV C: FXD CER O.OOluF +80, -20% 50V
c m CMC-AB20PRSK-6 DM10C200K5 C: FXD DIPPED MICA 20pF ±10% 500V
C112 CTM-AC6P-1 ECV12W06X032 C: VAR CER 6pF
Cl 13 CEE—AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF
c m CSM-ACRO1U50V-1 0.01UF50WV . C: FXD CER O.OIyF +80, -20% 50V
Cl 15 CCK-AB10U25V-l 25VB10 C: FXD ELECT JOyF 2SV
Cl 16 CCK-AB1OU25V-l 2SV810 C: FXD ELECT lOuF 25V
C117 CMC-AB220PR3K-4 DM10D221J3 C: FXD DIPPED MICA 220pF ±5% 300V
Cl 18 CMC-AB220PR3K-4 DM10D221J3 C: FXD DIPPED MICA 220pF ±5% 300V
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Cl 19 CSM-AC15P5OV-1 15PF50WV C: FXD CER J5pF. ±10% 50V
L131 LCL-AOOO63-L LS21 L: FXD Coil
LI32 LCL-A00062-1 LS20 L: FXD Coil
L133 LCL-A00061-1 LSI 9 L: FXD Coil
LI 34 LCL-A00062-1 LS20 L: FXD Coil
L135 LCL-A00060-1 LS18 L: F3® Coil
L136 LCL-C00012-1 CSLQ609-471K L: FXD Coil
L13 7 LCL-B00492-1 TPF0410-R39K L: FXD Coil
L138 LCL-A00061-I LSI 9 L: FXD Coil
L139 LCL-A00061-1 LSI 9 L: FXD Coil
X146 DXD-000147-1 ★ Crystal
MIX151 DEE-000736-1 * Mixer
T156 LCL-E00388-1 * Transformer
J161 JCF-ACOO1JX04-1 UM-R-PC Connector
F166 DN7-000602-1 * Filter
F167 DNF-000602-1 ★ Filter
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THAI 72 39MHz MIXER BLC-010100

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

Q1 STN-2SC1730-1 2SC1730 Transiscor SI NPN
Q2 STN-2SC2026-1 2SC2026 Transiscor SI NPN
Q3 STN-2SC202&-1 2SC2026 Transiscor SI NPN
R21 RCB-AHI CK-1 RD25S1CKOJ R: FXD CAR IOkfl +5Z 1/4W
R22 RCB-AHI OK-1 RD25S1OKflJ R: FXD CAR IOkfl +5Z 1/4W
823 RCB-AH220-1 RD25S2200J R: FXD CAR 220fl +5Z 1/4W
R24 RCB-AHlK-l RD25S1&QJ R: FXD CAR lkfl +5Z 1/4W
R25 RCB-AHI 2X-1 RD25S12KQJ R: FXD CAR 12kfl +5Z 1/4W
S26 RCB-AHI 2K-1 RD25S12KOJ R: FXD CAR 12ka +5Z 1/4W
R27 RCB-AH220-1 RD25S2200J R: FXD CAR. 220fl +SZ 1/4W
R28 RCB-AHI50“1 RD25S1500J R: FXD CAR 150fl +5Z 1/4W
R29 RCB-AHIK-L RS25S1KQJ R: FXD CAR lkfl +5Z 1/4W
S30 RCB-AHI 2K-1 RD25S12KOJ R: FXD CAR 12kfl +5Z 1/4W
R31 RCB-AHI 2K-L RD25S12KOJ R: FXD CAR 12kfl +5Z 1/4W
R32 RCB-AH220-1 RD25S2200J R: FXD CAR 220Q +SZ l/4»
R33 RCB-AH22-1 RD25S220J R: FXD CAR 22fl +5Z 1/4W
R34 RCB-AH560-1 RS25S5608J R: FXD CAR 5600 +5Z 1/4W
S3 5 RCB-AH270-1 RD25S2700J R: FXD CAR 270Q +5Z 1/4W
S3 6 RCB-AHI5-1 RD25S15AJ R: FXD CAR 15Q +5Z 1/4W
R37 RCB—AH270-1 5D25S270JU R: FXD CAR 27011 +SZ 1/4W
C41 CMC-AB15PR5K-6 DMC10C150K5 C: FXD DIPPED MICA ISpF +10Z 500V
C42 CMC-AB12PR5K-6 DMC1X12CK5 C: FXD DIPPED MICA 12pF +10Z 500V
C43 CSM-ACR04705OV-1 O.O470F5OWV C: FXD CER 0.047 jF +80, -20Z 50V
C44 CMC-AB18PR5K-6 DM10C180K5 C: FXD DIPPED MICA 13pF +I0Z 500V
C45 CSM-ACRO1D5OV-l O.OIOFSOWV C: FXD CER 0.01 IF +80, -20Z SOV
C46 CSM-ACK04705OV-L 0.O470F5OWV C: FXD CER 0.047jF +80, -20Z 50V
C47 CSM-ACS04 7U5 OV-1 0.047UF50WV C: FXD CER 0.047 iS +80, -20Z SOV
C48 CTM-AA1 OP—1 ECV1ZW1GX53N C: VAR CER lOpF
C49 CMC-AB6 2PR3X-4 DM1OD620J3 C: FXD DIPPED MICA 62pF +5Z 300V
C50 CMC-AB6 2PR3K-4 DM10D620J3 C: FXD DIPPED MICA 62pF +5Z 300V
C51 CTM-AA10P-1 ECV1ZW10X53N C: VAR CER lOpF
C52 CSM-ACRO 1TJ50V- L 0.01UF5CWV C: FXD CER 0.01 IZ +80, -20Z 50V
C53 CSM-AC S04 7U5 OV- L 0.047UF50WV C: FXD CSR 0.047 iF +80, -20Z SOV
C54 CSM-ACS047U50V-1 0.047UF50WV C: FXD CER 0.047iF +80, -20Z 50V
C55 CTM-AA10P“L ECV1Z10X53N C: VAR CER lOpF
C56 CMC-AB62PR3K-4 DM10D620J3 C: FXD DIPPED MICA 62pF +5Z 300V
C57 CMC -AB6 2PR3K-4 DM!0D620J3 C: FXD DIPPED MICA 62pF +5Z 300V
CS8 CTM-AA1 OP-1 ECV1ZWICK53N C: VAR CER lOpF
CS9 CCK-AB1002 5V—1 25VB10 C: FXD ELECT 10 &  25V
C60 CCK-AB10U25V-1 25VB10 C: FXD ELECT 10 IF 25V
C61 CSM-ACR047TJ50V-L 0.04 70F50WV C; FXD CER 0.047 *F +80, -2GZ 50V
L71 LCL-COOUl-1 * L: FXD Coil
L72chru LCL-A00371-1 TPF0410-33CK L z FXD Co i LL75
L76 LCL-CO0012-1 CSL0609-471K L: FXD Coii
X81 DXU-000435-1 * Crystal
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T85 ESM-000129-1
T86 ESM-000129-1
T87 ESM-000129-1
J91 JCF-ACOO1JX04-1
J92 JCF-ACOO1JX04-1
MIX95 DEE-000736-1

Q5BRH3.4X3X1 
Q5BRH3.4X3X1 
Q5BRH3.4X3X1
UM-R-PC
UM-R-PC

Transformer
Transformer
Transformer
Connector
Connector
Mixer

, +  7
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TR4172 23MHz VCO BLC-010101

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SIC-11C91-1 11C9 IOC tC: 650MHz Divided-by 5/6 Prescaler
IC2 SIT-74874-9 SN74S74N IC: Dual D—Type Edge Triggered Flip-Flop
IC3 SLA-TL07 2-1 TL072CP IC: Low noise JFET Input Operacional Amplifier
IC4 SIA—TL072-1 TL072CP IC: Low noise JFET InpuC Operational Amplifier
QL1 SFN-U30 9—1 (J-309 FET Junccion N-Channel
Q12 SFN-U309-1 0-309 FET Junccion N-Channel
Q13 STN-2SC1815-15 2SC1815GR Transiscor SI NPN
Q14chru STN-2SC2026-1 2SC2026 Transiscor SI NPNQ16
D21 SDS-DKV6522B-1 DKV-6522B Hyperabrupt Tuaiag VaracCor Oiode
D22thru SDS- IS2222- L 1S2222 Oiode SID24
D25 SDS- LS2191-1 1S2191 Zener Oiode
D26 SDS-1S953-1 1S953 Oiode SI
027 Not assigned
D28 SDS-1SS101-1 1SS101 Diode SI
D29 SDS-IS9 53-1 IS953 Diode SI
030 SDS-1S95 J-l 1S953 Oiode SI
R41 RCB-AH390-1 RD25S3902J R: FXD CAE 39011 +5% 1/4W
R42 RC3-AH8R2K-1 RD25S3.2K2J R: FXD CAR 3.2k2 +5Z 1/4W
R43 Not assigned
R44 RCB-AH270-1 RD25S27QQJ R: FXD CAR 2702 +5% 1/4W545 RC3-AH5I—1 RD25S512J R: FXD CAR 512 +5Z 1/4W
R46 RCB-AH150-1 RD25S1502J R: FXD CAR 1502 +5Z 1/4WR47 ' RC3-AH8 20K—1 RD25S320K2J R: 5X0 CAR S20k2 +5% 1/4W
R48 RVR-3E20K-1 X6T20K2 R: VAR WW 20k2S49 RCB-AH560-1 RD25S5602J R: FXD CAR 5602 +5Z 1/4W
R50 RC3-AH100-1 RD25S1002J R: FXD CAR 1002 +5Z 1/4W
R51 RCB-AHI00-I R025S100QJ R: FXD CAR 1002 +5Z 1/4W
R52 RC3-AH5R6K-L RD25S5.6K2J R: FXD CAR 5.6k2 +5Z 1/4W
R53 RCB-AH22-1 RD25S22QJ R: FXD CAR 222 +5Z 1/4W
854 RCB-AH3R3K-1 RD25S3.3K2J R: FXD CAR 3.3k2 +5Z 1/4W
R55 RCB-AH22-1 RD25S222J R: FXD CAR 222 +5Z 1/4W
R56 RCB-AH2R2K-1 RD25S2.2X2J R: FXD CAR 2.2k2 +5Z 1/4W
R57 RCB-AHlK-l RD25S1K2J R: FXD CAR lk2 +5% 1/4W
R53 RCB-AH22-1 RD25S22&J R: FXD CAR 222 +5Z 1/4W
R59 RCB-AH22-1 RD25S222J R: FXD CAR 222 +5Z 1/4W
R60 RCB-AH27-1 RD25S27QJ R: FXD CAR 272 +5Z 1/4W
R61 RCB-AH470-1 RD25S4702J R: FXD CAR 4702 +5Z 1/4W
R62 RCB-AH2R7K-L RD25S2.7K2J R: FXD CAR 2.7k2 +5Z 1/4W
S63 RCB-AH560-1 RD25S5602J R: FXD CAR 5602 +5Z 1/4W
R64 RC3-AH220-1 RD25S2202J R: FXD CAR 2202 +5Z 1/4W
R65 RCB-AH560-1 RD25S 5602J R: FXD CAR 5602 +5Z 1/4W
R66 RCB-3R3K-L SD25S3.3K2J R: FXD CAR 3.3k2 +5Z 1/4W
R67 RCB-2R2K-1 RD25S2.2K2J R: FXD CAR 2-2*2 +5Z 1/4W
R68 RCB-AH5R6K-1 RD25S5.6K2J R: FXD CAR 5.6k2 +5Z 1/4W
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R£9 RCB-AH3R3K-1 RD25S3.3KftJ R: FXD CAR 3.3K* ±52 1/4W
R70 RCB-AH330-1 RD25S330ftJ R: FXD CAR 330ft ±52 1/4W
R71 RCB-AH10-1 RD25S10UJ R: FXD CAR 10ft ±52 I/4W
R72 RCB-AHIK-1 RD25SlKftJ R: FXD CAR lkfl ±52 1/4W
R73 RCB-AH8R2K-1 RD25S8. 2KftJ R: FXD CAR 8.2kft ±52 1/4W
R74 RCB-AHI0K-1 RD25S10KftJ R: FXD CAR 10kft ±52 1/4W
R75 RCB-AH22K.-1 RD25S22KftJ R: FXD CAR 22kft ±52 1/4W
R76 RCB-AH1OK-1 SD25S10K1U R: FXD CAR lOkft ±52 1/4W
R77 RCB-AH1OK-1 RD25S1OKuJ R: FXD CAR lOkft ±52 1/4W
R78 RCB-AH33K-1 RD25S33KUJ R: FXD CAR 33kft ±52 1/4W
R79 RCB-AH56K-1 RD25S56KftJ R: FXD CAR 56kft ±52 1/4W
R80 RVR-BE20K-1 X6T20KQ R: VAR WW 20kft
R81 RCB-AH8R2K-1 RD25S8.2KftJ R: FXD CAR 8.2kft ±52 1/4W
R82 RCB-AH1QK-1 RD25S1OKflJ R: FXD CAR IOrA ±52 1/4W
R83 RCB-AH12K-1 RD25S12KUJ R: FXD CAR 12kfi ±52 1/4W
R84 RCB—AH220K-1 RD25S220KUJ R: FXD CAR 220kft ±52 1/4W
R85 Hoc assigned
R86 Hot assigned
R87 RCB-AH18K-1 RD2SS18KUJ R: FXD CAR 18kft ±52 1/4W
R88 RVR-CB100K-1 RJ6P100kft R: VAR CERMET lOOkft
R89 RCB-AHIOK-1 RD25S10KUJ R: FXD CAR lOkft ±52 1/4W
R90 RCB-AH330—1 RD25S330ftJ R: FXD CAR 330ft ±52 1/4W
R91 RCB-AH330-1 RD25S330UJ R: FXD CAR 330ft ±52 1/4W
R92 RVR-BE2K-1 X6T2KU R: VAR WW 2kft
R93 RCB-AH220-1 KD25S220UJ R: FXD CAR 220ft ±52 1/4W
R94 RCB-AHIOK-1 RD25S10KUJ R: FXD CAR lOlcft ±52 1/4W
R95 RCB-AH100-1 RD25S100UJ R: FXD CAR 100ft ±52 1/4W
R96 RMF-AR22KFK-1 SN14&2E22KUF R: FXD Metal FLM 22kft ±12.1/4W-
R97 RCB-AH12X-1 RD2SS12KftJ R: FXD CAR 12W2 ±52 1/4W
R98 RCB-AH22OK-1 RD25S220KL2J R: FXD CAR 220kft ±52 1/4W
R99 RVR-BE2K-1 X6T2KU R: VAR WW 2kft
C101 CjM—AC 10P—1 ECV12W10X32 C: VAR CER lOpF
C102 CMC-AB3PR5K-2 DM1OCO3O05 C: FXD DIPPED MICA 3pF ±0.52 SOOV
Cl 03 CEE-AB4 7 OOPS OV-l BLM1H472NA C: FXD BL 4700pF 50V
C104 CCP-ADR1U50V-1 C52AF1H104Z C: FXD CHIP O.luF +80, -202 50V
Cl 05 CCP-ADR1U50V-1 C52AF1H104Z C: FXD CHIP O.luF +80, -202 50V
C106 CTA-AB10U25V-1 221M2502-106M C: FXD ELECT TANTAL IOjjF ±202 25V
C107 CMC-AB3PR5K-1 DM1OC030D5 C: FXD DIPPED MICA 3pF ±0.52 500V
C108 Not assigned
Cl 09 CEE-AB47OOPSOV-1 BLM1H472NA C: FXD BL 4700pF 50V
C110* CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
c m Not assigned
Cl 12thru CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIyF +80, -202 SOVCl 14
Cl 15 CSM-AC2200P50V-1 0.̂0220F50WV C: FXD CER 0.0022yF +80, -202 50V
Cl 16 CSM-AC10P50V-1 10PF50WV C: FXD CER 10pF ±102 50V
Cl 17 CSM-AC8P50V-1 2PF50WV C: FXD CER 8pF ±102 50V
Cl 18 CSM-ACR01U 5 0V-1 0.01UF50WV C: FXD CER 0.01uF +80, -202 50V

/ f ?
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Cl 19 CSM-ACR01U 5 0 V-l 0.01UF50WV C:FXDCER O.OIuF +80, -20% SOV
C120 CSM-AC2200P50V-1 0.0022UF50WV C:FXDCER 0.0022UF +80, -20% 50V
C121thruC129 CSM-ACRO1U50V-l 0.01UF50WV C:FXDCER O.OIuF +80, -20Z 50V
C130 CMC-AB120PR3K-4 DM10D121J3 C:FXDDIPPED MICA 120pF ±5% 300V
C131 Cbru C133 CMC-AB220PR3K-4 DM10D221J3 C:FXDDIPPED MICA 220pF ±5Z 300V
Cl 34 CMC-AB120PR3K-4 DM100121J3 C:FXDDIPPED MICA 120pF ±5% 300V
C135 CTA-AB10U25V-l 221M2502-106M C:FXDELECT TANTAL 10uF ±202 25V
Cl 36 CTA-AB10U25V-l 221M2502-106M C:FXDELECT TANTAL 10yF +20% 25V
C137ChruC141 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -20% SOV
C142 CTA-AC10U16V-l 242M1602-I06M C:FXDELECT TANTAL JOuF ±20% 16V
C143 CTA-AC10U16V-l 242M1602-106M C:FXDELECT TANTAL lOuF ±20% 16V
C144cbruC147 CCK-AB10U25V-1 25VB10 C:FXDELECT 10uF 25V
C148 CSM-ACIP50V-L 1PF50WV C:FXDCER IpF ±10% SOV
C149 CMC-A882PR3K-4 DM10D820J3 C:FXDDIPPED MICA 82pF ±5% 300V
Cl 50 CMC-AB3PR5K-2 DM10C030D5 C:FXDDIPPED MICA 3pF ±0.5% 500V
C151 CSM-AC15OPSOV-1 150PF50WV C:FXDCER 150pF ±10% 50V
C152 CSM-AC6800P50V-1 0.0068UF50WV C:FXDCER O.OO6811F +80, -20% 50V
C153 CSM-AC22OOPSOV-1 0.0022TJF50WV C:FXDCER 0.0022uF +80, -20% SOV
Cl 54 CSM-AC3300P50V-J 0.0033UF50WV C:FXDCER 0.0033uF +80, -20% 50V
C155 CMC-AB300PR3K-4 DM10D301J3 C:FXDDIPPED MICA 300pF ±5% 300V
C156 CMC-AB330PR3K-4 DM10D331J3 C:FXDDIPPED MICA 330pF +5% 300V
L161CbruL163 LCL-B00371-1 TPF0410—330K L:FXDCoil
LJ 64 LCL-BOO162-1 TP0410-2R2K L:FXDCoil
L165 LCL-B00312-1 TP0410-R56K L:FXDCoil
LI 66 LCL-B00492-1 TPF04I0-R39K L:FXDCoil
L167 LCL-B00360—1 TPF0410-R47K L:FXDCoil
LI 68 LCL-B00360-L TPF0410-R47K L:FXDCoil
L169 LCL-B00492-1 TPF0410-R39K L:FXDCoil
LI 70 LCL-T00084-L * L:FXDCoil
L171 LCL-C00012-1 CSL0609-471K L:FXDCoil
L172 LCL-COOO12-1 CSL0609—47 IK L:FXDCoil
L173 DCB-<5Q0 042X0 J-l MCT219(0.2M) L:Coaxial Cable
LI 74 DC3-<5Q0042X01-L MCT219(0.2M) L:Coaxial Cable
LI 75 Noc assigned
LI 76 LCL-B00141-1 TPF04J0-471K L:FXDCoil
L177 LCC-BOO159-1 TP0410—102J L:FXDCoil
J181 JCF-AC001JX04—I UM-R-PC Coaxial ConneeCor
J182 JCF-ACOO1JX04-I UM-R-PC Coaxia1 Connee cor
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TR4172 2MHz VCO BLC-010102

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SIC-L1C91-1 11C91DC IC: 650MHz Divided—by 5/6 PrescalerIC2 SIC-551-1 UPB551C IC: Ultra High Speed Prescaler
IC3 SIA—TL072-1 TL072CP IC: Low Noise JFST Input Operational Amplifier
IC4 SLA-TL072-1 TL072CP IC: Low Noise JFST Input Operational Amplifier
Qll SFN-U309-1 U-309 FET Junction N-Channel
Q12 SFN-U309-1 U-309 FET Junction N-Channel
Q13 STN-2SCI815-15 2SC1815GR Transistor SI NPN
Q14Cbru STN-2S C2026-1 2SC2026 Transistor SI NPNQ16
Q17 STN-2SC1815-15 2SC1815GR Transistor SI NPN
Q18 STN-2SC18I5-15 2SC1815GR Transistor SI NPN
D31 SDS-DKV6522B-1 DKV-6522B Hyperabrupt Tuning Varactor Diode
D32thru SDS-1S2222-1 1S2222 Diode SID34
D35 SDZ-1A2191-1 1S2191 Diode SI
D36 SDS-1S953-1 1S953 Diode SI
D37 Not assigned
D38 sDs-issroi-i 1SS101 Diode SI
D39 SDS-IS953-1 1S953 Diode SI
D40 SDS-1S953-1 1S953 Diode SI
R51 RC3-AH390-1 RD25S390UJ R: FXD CAR 390U ±52 1/4W
3.52 RCB-AH8R2X-1 RD25S8.2KUJ R: FXD CAR 8.2kl2 ±52 1/4W
R53 Not assigned
R54 RCB-AH270-1 RD25S270CJ R: FXD CAR 27012 ±52 1/4W
R55 RCB—AH51—1 RD25S512J R: FXD CAR 5 IS ±52 1/4W
R56 RCB-AH150-1 RD25S150UJ R: FXD CAR 150i2 ±52 1/4W
R57 RCB—AH820K-1 RD25S820KHJ R: FXD CAR 820kl2 ±52 1/4W
R58 RVR-3E20K-1 X6T20K2 R: VAR WW 20ki2
R59 RCB-AH560-1 3D25S56012J R: FXD CAR 560i2 ±52 1/4W
R60 RCB-AH100-1 RD25S1000J R: FXD‘CAR 100u ±52 1/4W
R61 RCB-AH100-1 RD25S100UJ R: FXD CAR 100H ±52 1/4W
&62 RCB-AH5R6K-1 RD25S5.6KS2J R: FXD CAR 5-6kfl ±52 1/4W
R63 RCB-AH22—1 RD25S2212J R: FXD CAR 2212 ±52 1/4W
R64 RCB-AH3R3K-1 RD25S3.3KUJ R: FXD CAR 3.3ki2 ±52 1/4W
R65 RCB-AH22-1 RD25S2212J R: FXD CAR 22u ±52 1/4W
R66 RCB-AH2R2K-1 RD25S2.2K12J R: FXD CAR 2.2kl2 ±52 1/4W
R67 RCB-AHlK-l RD25S1&2J R: FXD CAR lkfl ±52 1/4W
R68 RCB-AH22—1 RD25S2212J R: FXD CAR 2212 ±52 1/4W
R69 RCB-AH22-1 RD25S22UJ R: FXD CAR 22U ±52 1/4W
R70 RCB-AH27—1 RD25S27wJ R: FXD CAR 2712 ±52 J/4W
R71 RCB-AH470-1 RD25S470UJ R: FXD CAR 470l2 ±52 1/4W
R72 RCB-AH2R7K-1 RD25S2.7KUJ R: FXD CAR 2.7ki2 ±52 1/4W
R73 RCB—AH560-1 RD25S560«J R: FXD CAR 56012 ±52 1/4W
R74 RCB-AH560-1 RD25S56012J R: FXD CAR 56012 ±52 1/4W
R75 RCB-AH470-1 RD25S470UJ R: FXD CAR 470u ±52 1/4W
R76 RCB-AH10K-1 RD25S10K12J R: FXD CAR lOkii ±52 1/4W
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

R77 RCB-AH220-L RD25S2200J R: FXD CAR 220fl +5Z 1/4W
a.78 RCB-AHI50-1 RD25S150GJ R: FXD CAR 150G +5Z 1/4W
R79 RCB-AH2R2X-I RD25S2.2KAJ R: FXD CAR 2.2kfl +5Z 1/4W
RSO RCB-AH3R3K-1 RD25S3.3KflJ R: FXD CAR 3.3kfl +5Z 1/4W
SSI RC3-AH5R6K-L RD25S5•6KflJ R: FXD CAR 5.6kft +5Z I/4W
RS2 RCB-AH3R3K-1 RD25S3.3KflJ R: FXD CAR 3.3kfl +5Z 1/4W
333 RCB-AHlK-l RD25S1KOJ R: FXD CAR lkfl +5Z 1/4W
R84 RCB-AH8R2K-1 RD25S8.2KflJ R: FXD CAR 8.2kfl +5Z 1/4W
R85 RCB-AHI CK-1 RD25S1 OKflJ R: FXD CAR IOkfl +5Z 1/4W
R86 RCB-AH2ZK-1 RD25S22KflJ R: FXD CAR 22kfl +5Z 1/4W
S3 7 RCB-AHI CK-I RD25S1 OKflJ R: FXD CAR IOkfl +5Z 1/4W
R88 RCB-AHI CK-1 RD25S1OKflJ R: FXD CAR IOkfl +5Z 1/4W
R89 RCB-AH39K-1 RD25S39KAJ R: FXD CAR 39kfl +5Z 1/4W
R90 RCB-AH68K-1 RD25S6SKflJ R: FXD CAR 68kfl +52 1/4W
R91 RVR-BE20K-1 X6T2CKQ Ri VAR WW 20kfl
R92 RCB-AHI2K-1 RD25S12KGJ R: FXD CAR 12kfl +52 1/4W
R93 RCB-AHI CK-1 RD25S1CKGJ R: FXD CAR IOkfl +5Z 1/4W
R94 RCB-AHI2K-L RD25S12KflJ R: FXD CAR 12kfl +5Z 1/4W
R95 RCB-AHI50K-L RD25S15CKAJ R: FXD CAR 150kfl +5Z 1/4W
396 Noc assigned
R97 Not assigned
R98 RCB-AHISC-L RD25S1SKflJ R: FXD CAR ISkfl +5Z 1/4W
S-99 RVR-CB1OCX—I RJ6P10CKQ R: VAR CERMET lOOkfl
R100 RCB-AHI CK-L RD25S1 OKflJ R: FXD CAR IOkfl +5Z 1/4W
RI 01 RCB-AHI 50-1 RD25S15001 R: FXD CAR 150fl +5Z 1/4W
RIO 2 RCB-AH2R2K-1 RD25S2.2KOJ R: FXD CAR 2.2kfl +5Z 1/4W
R103 RCB-AH2R2K-1 RD25S2.2KAJ R: FXD CAR 2.2kfl +5Z 1/4W
R104 RCB-AH330-1 RD25S330AJ R: FXD CAR 33012 +5Z 1/4W
RIOS RCB-AH220-I RD25S220QJ R: FXD CAR 220Q +5Z 1/4W
2106 RCB-AHI00-1 RD25S100AJ R: FXD CAR lOOfl +5X 1/4W
R107 RCB-AHI CK-1 RD25S1 OKflJ R: FXD CAR IOkfl +5Z 1/4W
RIOS RVR-BE2K-1 X6T2KQ R: VAR WW 2kfl
RI 09 RMF-AR2 2RFK-1 SMI 4K2E22RAF R: FXD Metal FLM 22kfl +1Z 1/4W
RUO RCB-AHI2X-L RD25S12KQJ R: FXD CAR 12kfl +5Z 1/4W
c m CTM-AC6P-1 ECV1ZW06X32 C: VAR CSR 6pF
Cl 12 CMC-AB5PRSK-2 DM10C050D5 C: FXD DIPPED MICA 5pF +0.5Z 500V
Cl 13 CEE-AB4 7 OOPS OV-1 BLM1H472NA Ci FXD BL 4700pF 50V
Cl 14 CCP-ADR1U5OV-L C52AF1H104Z C: FXD CHIP 0.1 iF +80, -20Z SOV
Cl 15 CCP-ADR105 OV-1 C52AF1H1042 Ci FXD CHIP 0.1iF +80, -20Z 50V
Cl 16 CTA-AB1002SV- L 221M2'j02—I06M C: FXD ELECT TANTAL 10 iF +20Z 25V
Cl 17 CMC-AB3PR5K-2 DM1OCO3005 C: FXD DIPPED MICA 3pF
Cl 18 Not assigned
Cl 19 CES-AB4700P50V-L BLM1H472NA C: FXD BL 4700pF SOV
C120 CSM-ACRO05 OV-L 0.01UF50WV C: FXD CER 0.01 iF +80, -20Z 50V
Cl 21 Not assigned
Cl 22thru CSM-ACRO1050V-L 0.010F50WV C: FXD CER 0.01 jF +80, -20Z 50VCl 24
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

C125 CSM-AC2200P5OV-l 0.0022UF50WV C:FXDCER 0-0022UF +80, -202 SOV
Cl 26 CSM-AC10P50V—1 10PF50WV C:FXDCER lOpF ±102 SOV
Cl 27 CSM-AC8P50V-1 8PF50WV C:FXDCER 8pF ±102 50V
Cl 28 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
Cl 29 CSM-/CRC'U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
Cl 30 CSM-AC2200P50V-1 0.0022UF50WV C:FXDCER 0.0022uF +80, -202 50V
C131 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C132 CSM-ACRO1U50V-1 0.01UF50WV C;FXDCER O.OIuF +80, -202 50V
C133 CSM-ACR047U5OV-1 0.047UF50WV C:FXDCER 0.047uF +80, -202 SOV
C134 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 SOV
Cl 35 thru C137 CSM-ACR047U50V-1 0.047UF50WV C:FXDCER 0.047UF +80, -202 50V
Cl 38 CbruCl 40 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C141 CSM-AC1000P50V-l 0.001UF50WV C:FXDCER O.OOluF +80, -202 50V
C142 CSM-AC220P50V—1 220PF50WV C:FXDCER 220pF ±102 SOV
C143 cbru Cl 45 CSM-AC2200P50V-1 0.0022UF50WV C:FXDCER 0.0022UF +80, -202 50V
C146 CSM-AC220P50V-1 220PF50WV C:FXDCER 220pF ±102 50V
C147 CSM-AC 1000P50V-1 0.001UF50WV C:FXDCER O.OOluF +80, -202 50V
C148 CTA-AB10D25V-l 221M2502-106M C:FXDELECT TANTAL 1OuF ±202 25V
C149 CTA-AB 10U25V-1 221M2502-106M C:FXDELECT TANTAL 10uF ±202 25V
Cl 50 Noc assigned
C151 Cbru Cl 54 CSM-ACRO1U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C155 CTA-AE 2S.2U2 0 V-1 NP20ST2R2 C:FXDBL 2.2uF 20V
C156 CSM-ACRO 1TJ50V-1 0.01UF5QWV C:FXDCER O.OIuF +80, -202
C157 CTA-AC10O16 V-l 242M1602-106M C:FXDELECT TANTAL 10uF ±202 16V
C158 CTA-AC1OUI6V-L 242M1602-J06M C:FXDELECT TANTAL 10uF ±202 ?6V
C159CbruC162 CCK-AB10U25V-l 25VB10 C:FXDELECT lOuF 25V
C163 CSM-ACRO1D50V-1 0.01UF50WV C:FXDCER O.OIyF +80, -202 50V
C164 CMC-AB82PR3K-4 DM10D820J3 C:FXDDIPPED MICA 82pF ±52 300V
Cl 65 CMC-AB3PR5K-2 DM10C030D5 C:FXDDIPPED MICA 3pF ±0.52 500V
C166 CSM-AC1P5OV-l 1PF50WV C:FXDCER IpF ±102 50V
L171thruL173 LCL-B00371-1 TPF0410-330K L:FXDCoil
LI 74 LCL-BOO162-1 TP0410-2R2K L:FXDCoil
L175 LCL-B00312-1 TP0410-R56K L:FXDCoil
L176 LCL-B00365-1 TPF0410-3R3K L:FXDCoil
LI 77 LCL-B00366-1 TPF0410-4R7K L:FXDCoil
LI 78 LCL-B00366-1 TPF04 ? 0-4R7K L;FXDCoil
LI 79 LCL-B00365-1 TPF0410-3R3K L:FXDCoil
LI SO LCL-T00084-1 ★ L:FXDCoil
L181 LCL-COOO12-1 CSL0609—47tK L:FXDCoil
L182 LCL-COOO12-1 CSL0609—471K L:FXDCoil
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Parts No.
ADVANTEST

Stock No. M fr S tock No. Description

LI 83 
LI 84 
LI 85
J191
R211 
R212

DCB-QQ0042X01-1 
DCB-QQ0042X01-1 
LCL-A0005 9-1
JCF-ACOO1JX04-1
RCB-AH150K-1 
RVR-BE2K-1

MCT219(0.2M) 
MCT219(0.2M) 
LSI 7
UM-R-PC
RD25S150KUJ
X6T2Ku

L: FXD Coil .
L: FXD Coil 
L: FXD Coil
Coaxial Connector
R: FXD CAR 150kfl ±52 1/4W 
R: VAR WW 2kU
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TS4172 3rd LOCAL PLL BLC-010103

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

ICl SIT-74LS160-9 SN74LS160N IC: Synchronous 4-Bit Counter Low Power
IC2 SIT-74LS160-9 SN74LS160N IC: Synchronous 4-Bit Counter Low Power
IC3 SIT-74LS00-9 SN74LSOON IC: Quadruple 2-Input Positive-NAND Gate Low Power
IC4 SIT—7 4L S3 9 0-9 SN74LS390N IC: Dual Decade Counter Low Power
ICS SIT-74LS112 SN74LS112N IC: Ifcial J-K Negative-Edge-Triggered Flip Flop with Preset AND Clear
ICS SIA-DG201-1 DG201BK IC: Quad Monolithic SPST CMOS Analog Switch
IC7 SIT-74LS00 SN74LSOON IC: Quadruple 2-Input Positive-NAND Gate Low Power
IC8 SIA-TL072-1 TL072CP IC: low Noise Operational Amplifier
Qll STN-2SC1730-1 2SC1730 Transistor SI NPN
Q12 STN-2SC1254-1 2SC1254 Transistor SI NPN
Q13 STN-2SC2026-1 2SC2026 Transistor SI NPN
Q14 STN-2SC1844-1 2SC1844 Transistor SI NPN
Q15 STN-2SC1844-1 2SC1844 Transistor SI NPN
Q16 STN-2SC1254-1 2SC1254 Transistor SI NPN
Q17 STN-2SC1254-1 25C1254 Transistor SI NPN
Q18 STP-2SA711-1 2SA711 Transistor SI PNP
D21chru024 SDS-1S953-1 1S953 Oiode SI
025 SDS-1SS97-1 ISS97 Oiode SI
D26 SDS-1SS97-1 1SS97 Diode SI
331 RCB-AS5R6K-1 RD12S5.6KftJ 3: FXD CAR 5.6kft +5Z 1/8W
332 RCB-AG8R2K-1 RD12A8.2XGJ 3: FXD CAR 3.2kfl +52 1/3W
333 RCB-AG100-1 RD12S1000J 3: FXD CAR 100Q +52 1/SW
R34 3CB-AG680-1 3D12S6800J 3: 1X0 CAR 680ft +52 1/8W
335 RCB-AG51-1 RD12S510J 3: FXD CAR 51ft +52 1/SW
336 RC3-AG22-1 3D12S220J R: FXD CAR 22ft +52 1/8W
337 3CB-AG2R2K.-1 RD12S2.2KAJ 3: FXD CAR 2.2kfl +52 1/8W
338 RCB-AG1X-1 3D12S1KOI 3: FXD CAR lkfl +52 1/8W
339 RCB-AG2R2X-L BD12S2.2KAJ R: FXD CAR 2.2kfl +52 1/8W
340 RCB—AG12Q-L 3012S120AJ R: FXD CAR 120fl +52 1/8W
341 • RCB-AG 100-1 RD12S100ftJ R: FXD CAR 100ft +52 1/8W
342 RCB—AG120-1 RD12S120ftJ R: FXD CAR 120ft +52 1/8W
343 3CB-AG4R7K-L 3D12S47KQJ 3: FXD CAR 47kfl +52 1/8W
344 3CB-AG330-1 3D12S3300J R: FXD CAR 330ft +52 I/8W
345 RCB-AG 51-1 3D12S510J R: FXD CAR 512 +52 1/8W
346 RCB-AG470-1 3D12S470UJ R: FXD CAR 470ft +52 1/8W
347 3CB-AS220-1 3D12S220GJ 3: FXD CAR 220ft +52 1/8W
348 3 CB-AG4R7K-1 3D12S4.7KftJ 3: FXD CAR 4.7kfl +52 1/8W
349 RCB-AG100-1 RD12S1OOOJ R: FXD CAR 100ft +52 1/8W
350 RCB-AG4R7K-1 RD12S4.7KftJ R: FXD CAR 4.7kft +52 1/8W
851
352

RCB-AG220-1 3D12S220AJ 3: FXD CAR 220ft +52 1/8W 
Noc assigned

353 RCB-AGIR8K-I RD12S1 .«ftj R: FXD CAR l.Skfl +52 1/8W
354 RCB-AG27K-L RD12S27KftJ 3: FXD CAR 27kfl +52 1/8W
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Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

R55tbruR57 RCB-AG470-1 RD12S470&J R:FXDCAR 470U ±52 1/8W
C61tbruC63 CSM-ACR01U50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -20% SOV
C64 Mot assigned
C65 CSM-AC47OPSOV-l 470PF50UV C:FXDCER 470pF ±102 SOV
C66 CSM-AC680P 5 0V-1 680PF50WV C:FXDCER 680pF ±102 50V
C67 CSM-AC680P5OV-1 680PF50WV C:FXDCER 680pF ±102 SOV
C68 CSM-AC470P50V-1 470PF50WV C:FXDCER 470pF ±102 SOV
C69tbruC76 CSM-ACR047U50V-1 0.047UF50WV C:FXDCER 0.047uF +80, -202 SOV
C77 CTA-AC 10U16V 242M1602-106M C:FXDELECT TAHTAL 10uF ±202 16V
C78 CTA-AC10U16V 242M1602-106M C:FXDELECT TANTAL 10uF ±202 16V
C79 CTA-AB10U35V-1 221M3502-106M C:FXDELECT TAHTAL 10uF ±202 35V
C80 CMC-AB100PR3K-4 DM10D101J4 C:FXDDIPPED MICA lOOpF ±52 300V
C81 CSM-ACRO 1U50 V-l 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C82 CTA-AB10U35V-l 221M3502-106M C:FXDELECT TANTAL 10uF ±202 35V
C83 CTA-AB 10U35V-l 221M3502-106M C:FXDELECT TANTAL lOuF ±202 35V
C84 CSM-ACRO JU50V-1 0.01UF50WV C:FXDCER O.OIuF +80, -202 50V
C85 CTA-AE1U35V-1 NP35ST1RO C:FXDBL luF 35V
C86tbruC88 CSM-ACRO1U50V-l 0.01UFS0WV C:FXDCER O.OIuF +80, -202 50V
C89 CSM-AC6800PSOV—1 0.0068UF50WV C:FXDCER 0.0068uF +80, -202 50V
C90 CSM-ACR04 7TJ50V—1 0.047TJF50WV C:FXDCER 0.047uF +80, -202 50V
C91 CCK-AB10U25V-l 25VB10 C:FXDELECT 10uF 25V
C92 CCK-AB10U25V-1 25VB10 C:FXDELECT lOuF 25V
C93 CSM-ACR047U50V-1 0.047UF50WV C:FXDCER 0.047uF +80, -202 50V
C94 CCK-AB10U25V-1 25VB10 C:FXDELECT IQuF 25V
C95 CCK-AB10U25V-l 25VB10 C:FXDELECT 10uF 25V
C96 Not assigned
C97 Not assigned
C98 CTA-AC1OU16V-L 242M1602-106M C:FXDELECT TAHTAL lOuF ±202 16V
C99 CTA-AC10U16V—1 242M1602-106M C;FXDELECT TANTAL 10yF ±202 16V
L101 LCL-B00362-1 TPF0410—IROK L:FXDCoil
L102 LCL-B00493-1 TPF0410-1R2K L:FXDCoil
LI 03 LCL-B00362-1 TPF0410—IROK L:FXDCoil
L104 LCL-B00348—1 TP0410—680J L:FXDCoil
L105 LCL-B00348-1 TP0410-680J L:FXDCoil
LI 06 LCL-COOO12-1 CSL0609—471K L:FXDCoil
L107 LCL-COOO12-1 CSL0609-47IK L:FXDCoil
L108 LCL-T00084-1 ★ L:FXDCoil
L109 LCL-B00159-1 TP0410-102J L:FXDCoil
T121 ESM-000129-1 Q5BRH3.4X3X1 Transformer
T122 ESM-000129-1 Q5BRH3.4X3X1 Tr ans former
T123 LCL-T00480-1 * Transformer
T124 ESM-000129-1 Q5BRH3.4X3X1 Tr ans former
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Parts No.
ADVANTEST

Stock No. Mfr Stock No.

* Mixer
UM-R-PC Coaxial
UM-R-PC Coaxial
RD12S1KAJ R: FXD
RD12S100CJ R: FXD
RD12S1.5KSJ R: FXD
RD12S10KSJ R: FXD
RD12S100AJ R: FXD
0.01UF50WV C: FXD
432A1003-224K C: FXD
DM15D681J3 C: FXD

Description

MIX127 
-JT3T 
J132 
RI 35 
R136 
RI 37
R138thruR14I
R142
C151 
C 7 52 
C153

DEE-000736-1
JCF-ACOO1JX04-1 
JCF-ACOO1JX04-1
RCB-AGIK-1 
RCB-AG100-1 
RCB-AG1R5K-1
RCB-AG1OK-1
RCB-AG100-1
CSM-ACRO1U5OV-1 
CFM-ACR2 2UR1K-2 
CMC-AC6 80PR3K-2

BLC-010103 3/3



TR4172 1st LOCAL FLL BLOCK MEP-348

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

FLlthru DNF-0G06jDJ—1 * FilterFL28
FL29 Not assigned
FL30thru ONF-000601-1 * FilterFL33
P45 JTF-AB001EX04-1 PF-5-175 Teflon Terminal
P46 JTF-ABOO1EX04-1 PF-5-175 Teflon Terminal
J57thru JCF-ACOO1JX02-2 UM-QR ConnectorJ64
J65 JCF-AAOO1JX20-2 50-645-4526-89 Coaxial Connector
J66 JCF-AAOO1JX20-2 50-645-4526-89 Coaxial Connector
J67 JCF-ACOO1JX02-2 UM-QR Connector
J68thru JCF-AAOO1JX20-2 50-645-4526-89 Coaxial ConnectorJ72
J73thru Hot assignedJ90
J91 JCF-ACOO1JX02-2 UM-QR Connector
J92 JCF-ACOOJJX02-2 UM-QR Connector
J93tbru Hot assignedJTOO
J101 DCB-QR1043X01-I HIF-20P-C040HENC Cable
J102 JCS-AD005PX05-1 PCH6B-59-2.5E Connector
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TR4172 ISOLATION AMPLIFIER BTB-010113-01/02

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

QltbruQ3 STN-2SC2585—1 2SC2585 Transistor SI NPN
Rll RCB-AH1R5K-1 RD25S1.5WJJ R: FXD CAR 1.5k8 ±52 1/4W
R12 RCS-AH5R6K-1 RD25S5.6KUJ R: FXD CAR 5.6kfl ±52 1/4W
R13 RCB-AH5R6K-1 HD25S5.6KflJ R: FXD CAR 5.6kil ±52 1/4W
R14 RCB—AH470—I RD25S470&J R: FXD CAR 470Q ±52 1/4W
R15 RCB-AH1R5K-1 RD25S1.5K2J R: FXD CAR 1.5kfl ±52 1/4W
R16 RCB-AH5R6K-1 RD25S5.6KUJ R: FXD CAR 5.6WI ±52 1/4W
R17 RCB-AH5R6K-1 RD25S5.6KCJ R: FXD CAR 5.6kfl ±52 1/4W
ai8 RCB—AH470—1 RD25S470CJ R: FXD CAR 470G ±52 1/4W
R19 RCB-AHIR5K-I RD25S1.5KUJ R: FXD CAR 1.5WJ ±52 I/4W
R20 RCB-AH 3R9K RT25S3.9KiiJ R: FXD CAR 3.9W2 ±52 1/4W
R21 RCB-AH 4R7K-I RD2SS4.7K»iJ R: FXD CAR 4,7kfl ±52 1/4W
R22 RCB-AH330-1 RD25S330UJ R; FXD CAR 330fl ±52 1/4W
R23tbruR2S DHB-000332-1 * R: 3dB PAD
C31 CCP-ADR01U50V-1 C52AF1H103Z C: FXD CHIP O.OIuF +80, -202 SOV
C32 Hot assigned
C33 CEE-AB4700P50V—I 3LM1H472NA C: FXD BL 4700pF SOV
C34 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF SOV
C35 Not assigned
C36tbruC38 CCP-ADR01U50V-1 O.OIOFSOWV C: FXD CER O.OIyF +80, -202 50V
C39 Not assigned
C40 CEE-AB4700P50V—1 BLM1H472NA C: FXD BL 4700pF 50V
C41 CEE-AB4700P50V—1 BLM1H472NA C: FXD BL 4700pF SOV
C42 Not assigned
C43tbruC45 CCP-ADR01U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 50V
C46 Not assigned
C47 CEE-AB4700P50V-I BLM1H472NA C: FXD BL 4700pF 50V
C48 CEE-AB4700P50V—1 SLM1H472NA C: FXD BL 4700pF 50V
C49 Not assigned
C50thruCS2 CCP-ADR01U50V-1 0.01UF50WV C: FXD CHIP O.OIuF +80, -202 50V
C53 Not assigned
C54 CEE-AB4700PS0V-1 BLM1H472NA C: FXD BL 4700pF 50V
C55 CTA-AB10U35V-l 221M3502-106M C: FXD ELECT TANTAL 10uF ±202 35V
C56 CCP-ACR5P50V-4 C2012COG1HOR5C C: FXD CHIP 5pF ±0.252 50V
L61 LCL-C00012-1 CSL0609-471K L: FXD Coil 470«H
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TR4172 2-4GHz PULSE GENERATOR BTB-010114

Parts No.
ADVANTEST

Stock No. M fr Stock No. Description

DL SDS-S3015-2
Rll DHB-000332-1
RI 2 RCB-AHIK-1
R13 RVR—AK10K-1
R14 DHB-000333-1
C21 CCP-ADRO1U50V-1
C22 CEE-AB4700P50V-1
C23 CTA-AB10U35V-l
C24 CTM-AA10P-1
C25 CTM-AA10P-1
C26 CEE-AB4700P50V-1
C27 CCP-AC10P50V-6
C28 CCP—AC10P50V-6
C29 CSM-AC1P50V-1
L31 LCL-COOO12-1
L32 LCL-AOOO59-1
L33 LCL-A00059-I

S3015B
*
KD25S1KUJ
3321H-1-103
*

C52AF1H103Z
BLM1H472NA
221M3502-106M
ECV1ZW10X53N
ECV1ZW10X53N
BLM1H472NA
C2012COG1H100D
C2012C0G1H1OQD
1PF50WV
CSL0609-47IK 
LSI 7 
LSI 7

Diode !51
R:3dBPAD
R:FXDCAR lkii ±52 1/4W
R:VARCERMET 10ki2
R:6dBPAD
C:FXDCHIP O.OIliF +80,
C:FXDBL 4700pF 50V
C:FXDELECT TANTAL 10uF :
C:VARCER lOpF
C:VARCER 10pF
C:FXDBL 4700pF 50V
C:FXDCHIP lOpF SOV
C:FXDCHIP lOpF 50V
C:FXDCER IpF ±102 50V
L:FXDCoil
L:FXDCoil
L:FXDCoil
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TR4172 100/101MHz OSCILLATOR BLC-010115

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

Q2 STN-2SCl844-1 2SC1844 Transistor SI NPN
Q3 STN—2S C1844-1 2SC1844 Transistor SI NPN
Q4 STN-2SC1254-1 2SC1254 Transistor SI NPN
Q5 STN-2SC1844-1 2SC1844 Transistor SI NPN
Q6 STN-2SCl844-1 2SC1844 Ttansistor SI NPN
Q7 STN-2SCl 254-1 2SC1254 Transistor SI NPN
Q8 STN-2SC1254-1 2SC1254 Transistor SI NPN
Q9 STN-2SC1426-1 2SC1426 Transistor SI NPN
Q10 STN-2SC1254-1 2SC1254 Transistor SI NPN
R23 RCB-AH15K-1 RJJ25S15KiiJ R: FXD CAR 15ktt ±5% 1/4W
R24 RCB-AH2R7K RD25S2.7&U R: FXD CAR 2.7kU ±52 1/4W
R25 RCB-AH15K-1 RD25S15K12J R: FXD CAR 15ku ±52 1/4W
R26 RCB-AH2R2K-1 RD25S2.2KUJ R: FXD CAR 2.2kU ±52 1/4W
R27 RCB-AH15K-1 RD25S15KUJ R: FXD CAR 15kM ±52 1/4W
R28 RCB-AH2R7K RD25S2.7KuJ R: FXD CAR 2.7kO ±52 1/4W
R29 RCB-AH15K-1 RD25SI5KOJ R: FXD CAR 15kw ±52 1/4U
R30 RCB-AH2R2K-1 RD25S2.2KUJ R: FXD CAR 2.2ku ±52 1/4W
R31 RCB-AH8R2K-1 RD25S8.2KUJ R: FXD CAR 8.2ku ±52 1/4W
R32 RCB-AH4R7K-1 RD25S4.7KiiI R: FXD CAR 4.7kfl ±52 1/4W
R33 RCB-AH100-1 RD25S100UJ R: FXD CAR lOOii ±52 1/4U
R34 RCB-AH560-1 RD25S560UJ R: FXD CAR 560U ±52 I/4W
R35 RCB-AH8R2K-1 RD25S8.2K«J R: FXD CAR 8.2ku ±52 1/4W
R36 RCB-AH4R7K-1 RD25S4.7KUJ R: FXD CAR 4.7kfl ±52 1/4W
R37 RCB-AH100-1 RD25S10OiiJ R: FXD CAR 100« ±52 1/4W
R38 RCB-AH560-1 RD25S5600J R: FXD CAR 5608 ±52 1/4W
R39 RCB-AH100-1 3D25S100UJ R: FXD CAR lOOw ±52 1/4W
R40 RCB-AH8R2K-1 RD25S8.2K&J R: FXD CAR 8.2ku ±52 1/4W
R41 RCB-AH4R7K-1 RD25S4.7KUJ R: FXD CAR 4.7kî ±52 1/4W
R42 RCB-AH IK-1 RD25S1KUJ R: FXD CAR lkii ±52 1/4W
R43 RCB-AH680-1 RD25S680UJ R: FXD CAR 680U ±52 1/AW
R44 RCB-AH100-1 R025S100UJ R: FXD CAR 10QU ±52 1/4W
R45 RCB-AH8R2K-1 RD25S8 *2KUJ R: FXD CAR 8.2ku ±52 1/4W
R46 RCB-AH4R7K-1 RD25S4.7KiiJ R: FXD CAR 4.7kS ±52 1/4W
R47 RCB-AH560-1 RD25S560UJ R: FXD CAR 560U ±52 1/4W
R48 RCB-AH100-1 RB25S100uJ R: FXD CAR lOOfl ±52 1/4W
R49 Not assigned
R50 Noc assigned
R51 RCB-AK330-1 RD50S330UJ R: FXD CAR 330U ±52 1/2W
R52 RCB-AHI00-1 RD25S100UJ R: FXD CAR 100U ±52 1/4W
R53 RCB-AH51 RD25S51uJ R: FXD CAR 51̂ ±52 1/4W
R54 RCB-AH51 RD2SS51iiJ R: FXD CAR 51iJ ±52 1/4W
R55thru RCB-AH3R3K-1 RD25S3.3KuJ R: FXD CAR 3.3ku ±52 1/4WR59
C61 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CAR O.OIliF +80, -202 50V
C62 CSM-ACRO1U5OV-1 0.01UF50WV C: FXD CAR O.OIuF +80, -202 50V
C63 Not assigned
C64 CSM-ACR01U5 0V-1 0.01UF50WV C: FXD CER O.OIyF +80, -202 SOV
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Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

C65 Noc assigned
C66 CSM-AC2200P50V-1 0.0022UF50WV C:FXD CER 0.0022UF +80, -202 SOV
C67 CSM-ACR047U50V-1 0.047UF50WV C:FXD CER 0.047uF +80, -202 SOV
C68 CSM-AC2200P50V-1 0.0022UF50WV C:FXD CER 0.0022uF +80, -202 SOV
C69 CSM-ACRO1U50V-1 0-01UF50WV C:FXD CER O.OIuF +80, -202 SOV
C70 CSM-ACRO1U50V-1 0.01UF50WV C:FXD CER O.OIuF +80, -202 50V
C 71 CSM-AC2200P50V-1 0.0022UF50WV C:FXD CER 0.0022UF +80, -202 50V
C72 CSM-ACRQ4 7U 5 OV-1 0.047UF50WV C:FXD CER 0.047uF +80, -202 50V
C73 CSM-AC2200P50V-1 0.0022UF50WV C:FXD CER 0.0022UF +80, -202 SOV
C74 CSM-ACRO1U50V-1 0.01UF50HV C:FXD CER O.OIuF +80, -202 SOV
C75 CSM-ACRO1U50V-1 0.01UF50WV C:FXD CER O.OIuF +80, -202 50V
C76 CSM-AC2 2 00P5 0V-1 0.0022UF50WV C:FXD CER 0.0022uF +80, -202 50V
C77 CSM-ACR047U5 0V-1 0.047UF50WV C:FXD CER 0.047uF +80, -202 SOV
C78 CSM-ACR04 7U 5 0V-1 0.047UF50WV C:FXD CER 0.047uF +80, -202 SOV
C79 CSM-ACRO1U50V-1 0.01UF50WV C:FXD CER O.OIuF +80, -202 SOV
C80 CSM-ACR047U50V-1 0.047UF50HV C:FXD CER 0.047uF +80, -202 50V
C8I CSM-ACR04 7U50 V-1 0.047UF50WV C:FXD CER 0.047uF +80, -202 SOV
C82
C83

CTM-AC20P-1 ECV1ZW20X32 C: VAR CER 20pF 
Hoc assigned

C84 CMC-AB10PR5K-6 DM1OC100K5 C:FXD DIPPED MICA 10pF ±102 500V
C85 CTA-AB10U35V-1 111M3502-I06M C:FXD ELECT TANTAL lOuF ±202 35V
C86 CSM-ACR04 7U 5 OV-L 0.047UF50WV C:FXD CER 0.047uF +80, -202 50V
C87 CTM-AC20P-1 ECV12W20X32 C:VAR CER 20pF
C88 CTM-AC20P-1 ECV1ZW20X32 C:VAR CER 20pF
C89 CSM-ACR047U50V-1 0.047UF50WV C:FXD CER 0.047UF +80, -202 SOV
C90
C91

CTA-AB1QU 3 5 V-l 111M3502-I06M C:FXD ELECT TANTAL 10uF ±202 35V
cbruC94 CCK-AB10U25V-1 25VB10 C:FXD ELECT JOyF 25V
C95 CSM-ACRO1U50V-1 0.01UFS0WV C:FXD CER O.OIuF +80, -202 50V
C96 CSM-AC22OOPSOV-1 0.0022UF50WV C:FXD CER 0.0022uF +80, -202 SOV
C97 CSM-AC3PSOV-1 3PF50WV C:FXD CER 3pF ±102 SOV
C98 CSM-AC3P50V-1 3PF50MV C:FXD CER 3pF ±10% 50V
L101 LCL-AOOO63-1 LS21 L:FXD Coil
L102 LCL-B00371-1 TPF0410—330K L:FXD Coil
L103 LCL-A00063-1 LS21 L:FXD Coil
LI 04 LCL-COOO12-1 CSL0609—471K L:FXD Coil
L105 
LI 06 
LI07

LCL-COOO12-i CSL0609-471K L; FXD Coil 
Noc assigned 
Noc assigned

Xlll 
X112

Noc assigned 
Noc assigned

J115 JCF-ACOO UX04-1 UM-R-PC Conneecor
J116 JCF-ACOO1JX04-1 UM-R-PC Conneecor
IC 121 S1A-5534A-1 NESS 34 Ail IC: Low Noise Operational Amplifier
D1 26Cbru D129 SDS-1S2222-1 1S2222 Diode SI
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ELI 35 RCB-AHIK RD25S1KUJ R: FXD CAR lkii ±5Z 1/4W
R136 RCB-AHIK - RD25S1KUJ R: FXD CAR lkii ±5% 1/4W
&137 RCB-AHI00 RD25S100WJ R: FXD CAR 100»i ±5% I/4W
R138 RCB-AH100 RD25S100UJ R: FXD CAR 100U ±5% 1/4W
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TR4172 1st 10CAL MIXER BLB-010116

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

D1
C5
C6
C7
CS
LI 1 
LI 2 
LI 3 
L14
C3L

SDS-D5847-1
CMC-AB32PR.3K-4 
CMC-AB150PR3K-4 
CMC-AB150PR3K-4 
CMC-AES 2PR3K-4
LCL-A00069-1 
LCL-AOOO70-1 
LCL-A00069-1 
LCL-A0006 2-1
DCB-QQO042X01-1

D5847
DM10D820J3 
DM100151J3 
DM10015 U3 
DM10D820J3
LS27
LS28
LS27
LS20
MCT219(0.2M)

Diode SI
C: FXD DIPPED MICA 32pF +52 300V 
C: FXD DIPPED MICA ISOpF +52 3a0V 
C: FXD DIPPED MICA ISOpF +5Z 300V 
C: FXD DIPPED MICA 82pF +52 300V
L: FXD Coil
L: FXD Coil 
L: FXD Coil
L: FXD Coil
Cable
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TR4172 ANALOG PHASE DETECTOR BLB-010117

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SI74S00-9 SN74SOON IC: Quadruple 2-Input Positive NAND Gate Low Power
IC2 SIA-TL082-1 TL082CP IC: Dual Operational Amplifier
Q1I STN-2SC1426-1 2SC1426 TransistorSI NPN
Q12 STN-2SC1426-1 2 11426 TransistorSI NPN
Q13 STN-2SC1254-1 2SC1254 TransistorSI NPN
Q14 STN-2SC1254-1 2SCI254 TransistorSI NPN
Q15 STP-2SA711-1 2SA711 TransistorSI PNP
Q16 SFN-2N4859-18 2N4859 TransistorSI PNP
Q17cbruQ19 STN-2SC1815-15 2SC1815GR TransistorSI NPN
021 SOS-1SS97-1 1SS97 Diode SI
022 SDS-1SS97-1 1SS97 Oiode SI
D23 SDS-1S953-1 1S953 Oiode SI
D24 SDS-L01-1 LD-1 Diode SI
D25 SDS-tS953-1 1S953 Oiode SI
R31 RCB-AG470—1 RD12S4700J R:FXD CAR470C ±52 1/8W
R32 RCB-AG100-I RD 12S100UJ R:FXD CAR100*2 ±52 J/8W
R33 RCB-AH470—1 RD25S47012J R:FXD CAR470S2 ±52 1/4W
R34 RCB-AG15-1 KD12S15&J R:FXD CAR15fl ±52 1/8W
R35 RCB-AG2R2K-1 RD12S2.2KUJ R:FXD CAR2.2kfl ±52 1/8W
R36 RCB-AG51-1 RD12S51AJ R;FXD CAR5112 ±52 1/8W
R37 RCB-AH3R3K-1 RD25S3.3KflJ R:FXD CAR3.3kl2 ±52 1/4W
R38 RCB-AG100-1 RD12S1OOuJ R:FXD CAR10012 ±52 1/8W
R39 RCB-AG100-1 RD12S1OOCJ R:FXD CAR100a ±52 1/8W
R40 RMF-AC15KFJ-1 RF1/8N15KUSF R:FXD Metal FLM 15kfl ±12 1/8W
R41cbruR43 Not assigned
R44 RMF-AC100QFT-1 RFl/8N100uSF R:FXD Metal FLM 1002 ±.12 1/8W
R45 RMF-AC10QFJ-1 RF1/8N104JSF R:FXD Metal FLM 10Q ±12 1/8W
R46 RMF-AC10QFJ-l &F1/8N10CSF R:FXD Metal FLM 10C ±12 1/8W
R47 RMF-AC100QFJ-l RF1/8N100USF R:FXD Metal FLM 100Q ±12 1/8W
R48 RMF-AC100QFJ—1 RF1/8N100ASF R:FXD Metal FLM 100fl ±12 1/8W
R49 RMF-AC5 6QFJ-l RF1/8N560SF R:FXD Metal 5612 ±12 1/8W
R50 RMF-AC47QFJ-1 RF1/8N47QSF R:FXD Metal FLM 4712 ±12 1/8W
R51 Not assigned
R52 RCB-AG100-1 RD12S100UJ R:FXD CAR10012 ±52 1/8W
R53 RCB-AG820K-1 RD12S820KUJ R:FXD CAR820kfl ±52 1/8W
R54 RCB-AG10K-1 RD12S10KflJ R:FXD CARIOkfl ±52 1/8W
R55 RCB-AG4R7K-1 RD12S4.7KOJ R:FXD CAR4.7kfl ±52 1/8W
R56 RCB-AG2R2K-1 ROI2S2.2KflJ R:FXD CAR2.2kfl ±52 1/8W
R57 RCB-AG22K-1 RDt2S22KaJ R:FXD CAR22kfl ±52 1/8W
R58 RCB-AG10-1 RD12S10AJ R:FXD CAR1012 ±52 1/8W
R59 RCB-AG820K-1 RD12S820KUJ R:FXD CAR820kfl ±52 1/8W
R60 RCB-AG3R3K-1 RD12S3.3Ki2J R:FXD CAR3.3kfl ±52 J/8W
R61 RMF-AC180QFJ RF1/8N180ASF R:FXD Metal FLM 1803 ±12 1/8W
R62 Not assigned
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Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

R63 8MF-ACI80QFJ RF1/8N180USF R:FXDMetal FLM 180U ±12 1/8W
R64 RMF-AC180QFJ-l RF1/8N180QSF R:FXDMetal FLM 180C ±\Z 1/8W
C71 CMC-AB20PR5K-6 DM10C200K5 C:FXDDIPPED MICA 20pF ±102 500V
C72CbruC75 CSM-ACR047U50V-L 0.047UF50WV C:FXDCER 0.047UF +80, -202 50V
C76 CTA-AB10U35V-L 22IM3502-106M C:FXDELECT TANTAL 10uF ±202 35V
C77 CMC-AB 68PR3K-4 DM10D680J3 C:FXDDIPPED MICA 68pF ±52 300V
C78 CMC-AB120PR3K-4 DM10D121J3 C:FXDDIPPED MICA 120pF ±52 300V
C79 CMC-AB1Z0PR3K-4 DM100121J3 CPFXDDIPPED MICA 120pF ±52 300V
C80 CMC-AB 68PR3K-4 SMI 00680J3 C:FXDDIPPED MICA 68pF ±52 300V
C81 CSM-AC680P50V-1 680PF50WV C:FXDCER 680pF ±102 50V
C82 CSM-AC330P50V-1 330PF5QWV C:FXDCER 330pF ±102 50V
C83 CSM—AC680P50V-1 680PF50WV C:FXDCER 680pF ±102 50V
C84 CTA-AB10U35V-l 221M3502-106M C:FXDELECT TANTAL 10uF ±202 35V
C85 CSM-ACR047U50V-1 0.047UF50WV C;FXDCER 0.047uF +80, -202 SOV
C86 CSM-ACR047U50V-1 0.047UF50WV C:FXDCER 0.047itF +80, -202 50V
C87CbruC89 Not assigned
C90 CTA-AB 1003 5 V-l 221M3502-106M C:FXDELECT TANTAL IQtlF ±202 35V
C91 CSM-ACR047U50V-L 0.047UF50WV C:FXDCER 0.047uF +80, -202 SOV
C92 CCK-AB10U25V-1 25VB10 C:FXDELECT lOuF 25V
C93 CSM—ACRO4 7U 50V-L 0.047UF50WV C:FXDCER 0.047WF +80, -202 SOV
C94 CSM—ACR047U50V-1 0.047DF50WV C:FXDCER G.Q47uF +80, -202 SOV
C95 Not assigned
C96CbruC101 CCK-AB10U25V-l 25VB10 C:FXDELECT JOuF 25V
C102 CTA-AE1U35V-1 NP35ST1R0 C:FXDELECT TANTAL IllF 35V
C103 cbru Cl 05 CSM-ACR047U 5 0 V—1 0.047UF50WV C:FXDCER 0.047UF +80, -202 50V
un LCL-COO117-1 * L:FXDCoil
L112 Cbru L114 LCL-B00155-1 TPQ410-&22M L:FXDCoil
LI 15 LCL-B00362-1 TPF0410—LBOK L:FXDCoil
LI 16 LCL-300362-1 TPF0410-1R0K L:FXDCoil
L117 Not assigned
L118 LCL-COOO12-1 CSL0609—471K L:FXDCoil
LI 19 LCL-COOO12-1 CSL0609—471K L:FXDCoil
L120 LCL-T00084-1 * L:FXDCoil
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TR4172 DIGITAL PHASE DETECTOR BLB-010118

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

ICI SIT-74S00 SN74S00N IC: Quadruple 2-Input Positive-NAND Gate
IC2 SIT-74S74-9 SN74S74N IC Dual D-Type Positive—Edge-Triggered Flip Flop with Preset AND Clear
IC3 SIT-74S162 SN74S162N IC Synchronous 4-bit Counter
IC4 SIT-74S162 SN74S162N IC Synchronous 4-bit Counter
IC5 SIT-74LSOO-9 SN74LS00N IC Quadruple 2-Input Positive-NAND Gate Low Power
IC6 SIT-74LSOO-9 SN74LS00N IC Quadruple 2-Input Positive-NAND Gate Low Power
IC7 SIT-74LS112-9 SN74LS112N IC Dual J-K Negative-Edge-Triggered Flip Flop with Preset AND Clear
IC8 SIT-74LS390-9 SN74LS390N IC Dual Decade Counter Low Power
IC9 SIT-74LS26 SN74LS26N IC Quadruple 2-Input High Voltage Interface Posicive-NAND Gate Low Power
Q21 STN-2SC1426-1 2SC1426 TransiscorSI NPN
Q22 STN-2SC1254-1 2SC1254 Tr ans is torSI NPN
Q23 STN-2SC1254-1 2SC1254 TransistorSI NPN
Q24 STN-2SC1730-1 2SC1730 TransistorSI NPN
Q25 STN-2SC1730-1 2SC1730 TransistorSI NPN
Q26thruQ28 STN-2SC1254-1 2SC1254 TransistorSI NPN
Q29 STN-2SA711-1 2SA711 TransistorSI PNP
Q30 STP-2SA711-1 2SA711 TransistorSI PNP
Q31 STN-2SC1254-1 2SC1254 TransistorSI NPN
Q32 STN-2SC1815-15 2SC1S15GR Tr ans is torSI NPN
Q33 STN-2SC1815-15 2SC1815GR TransistorSi NPN
DAIChruD43 SDS-1S2222-1 IS2222 Diode SI
D44 SDS-1S953-1 1S953 Diode SI
D45 SDS-1S953-1 1S953 Diode SI
D46 Not assigned
D47 Not assigned
R61 RCB-AG100-1 RD12S1OOttJ R:FXD CARlOOfl ±52 1/8W
R62 RCB-AG8R2K-1 RD12S8.2KOJ R:FXD CAR8.2kU ±52 1/8W
3.63 RCB-AG1OK-1 R012S10KUJ R:FXD CAR10W2 ±5Z 1/8W
R64 RCB-AG220-1 RD12S220CJ R:FXD CAR220U ±52 1/SW
R65 RCB—AG390-1 RDI2S390UJ R:FXD CAR3908 ±52 1/8W
R66 RCB-AG100-I RD12S1OOttJ &:FXD CAR10Q« ±52 1/8W
R67 RCS-AG100-1 RD12S100UJ R:FXD CAR100Q ±52 3/8W
R68 Not assigned
R69 Not assigned
R70 RCB-AG2R2K-1 RD12S2.2KUJ R:FXD CAR 2.2ku ±52 J/8W
R71 RCB-AG220-1 8D12S220UJ R:FXD CAR22Ou ±52 I/8W
R72 RCB-AG33-1 RD12S330J R:FXD CAR33ft ±52 1/8W
R73 RCB-AG3R3K-1 RD12S3.3KuJ R:FXD CAR3.3kii ±52 1/8W
R74 RCB-AG5R6K-1 RD12S5.6KU R:FXD CAR5.6kii ±52 1/8W
R75 RCB-AG220-1 RD12S220UJ R:FXD CAR 220u ±52 1/8W
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

R76 RCB-AG5R6K-1 RD12S5.6&4J R: FXD CAR 5.6k8 ±52 1/8W
R77 RCB-AG3R3K-1 RD12S3.3K8J R: FXD CAR 3.3k8 ±5% 1/8W
R78 RCB-AG2R2K-1 RD12S2.2K8J R: FXD CAR 2.2k8 ±52 1/8W
R79 RC3-AG100—1 RD12S1008J R: FXD CAR 1008 ±52 1/8W
R80 RC3-AG220-1 RD12S220UJ R: F.XD CAR 2208 ±52 1/8W
R81 RCB-AG33—1 RD12S338J R: FXD CAR 338 ±52 1/8W
R82 RCB-AG220—1 RD12S2208J R: FXD CAR 2208 ±52 1/8W
R83 RCB-AGIK-1 RD12S1K8J R: FXD CAR lk8 ±52 1/SW
R84 RCB-AH1R2K-1 RD25S1.2KUJ R; FXD CAR 1.2k8 ±52 1/4W
R85 RCB-AG100-1 RD12S100UJ R: FXD CAR 1008 ±52 1/8W
R86 RCB—AH470-1 RD25S470UJ R: FXD CAR 4708 ±52 1/4W
R87 RCB-AG100-1 RD12S1008J R: FXD CAR 1008 ±52 1/8W
R88 RCB-AG100-1 RD12S100UJ R: FXD CAR 100U ±52 1/8W
R89 RCB-AG560-1 RD12S5608J R: FXD CAR 5608 ±52 1/8W
R90 RCB-AG3R3K-1 RD12S3.3K8J R: FXD CAR 3.3kB ±52 1/8W
R91 RCB-AG2R2K-1 RD12S2.2X8J R: FXD CAR 2.2k8 ±52 1/8W
R92 RCB-AG5R6K-1 RBI2S5.6KUJ R: FXD CAR 5.6k8 ±52 1/8W
R93 RCB-AG3R3K-1 RD12S3.3KUJ R: FXD CAR 3.3k8 ±52 1/8W
R94 RMF-AC2R2KFJ-1- RF1/8N2.2K8SF R: FXD Metal FLM 2.2k8 ±12 1/8W
R95 RMF-AC2R2KFJ-1 RF1/8M2 *2K8SF R: FXD Metal FLM 2.2k8 ±12 1/8W
R96tbru RMF-AC1KFJ RF1/8N1K8SF R: FXD Metal FLM 1k8 ±12 1/8WR98
R99 RMF-AC22KFJ RF1/8N22KWSF R: FXD Metal FLM 22k8 ±12 1/8W
R100 RMF-AC1KFJ• RF1/8N1K8SF R: FXD Metal FLM 1k8 ±12 1/8W
Rf 01 RCB—AG100 RD12S1008J R: FXD Metal FLM 1008 ±52 I/8W
R102 RCB-AG100-1 RD12S1008J R: FXD CAR 1008 ±52 1/8W
R103 RCB-AG100 RCB12S1008J R: FXD Metal FLM 1008 ±52 1/8W
R104 RMF-AC330QFJ RF1/8N3308SF R: FXD Metal FLM 3308 ±12 1/8W
RIOStbru RCB-AG10K-1 R12S10K8J R: FXD CAR 10k8 ±52 1/8WR108
R109 RMF-AC330QFJ RF1/8N330QSF R: FXD Metal FLM 3308 ±12 3/8W
R110 RMF-AC330QFJ RF1/8N330QSF R: FXD Metal FLM 3308 ±12 1/8W
c mtbru CSM—ACR047U 5 0 V—1 0-047UF50WV C: FXD CER 0.047yF +80, -202 50VCl 13
Cl 14 CSM-AGR1U50 V-l FD76AF1H104Z C: FXD CER O.luF +80, -202 50V
Cl 15 CTA-AB10U35V-l 221M3502-106M C: FXD ELECT TAHTAL 10uF ±202 35V
Cl 16tbru CSM-ACR04 7U50V-1 0.047UFS0WV C: FXD CER 0.047uF +80, -202 50VCl 20

C121 CSM—AC33P50V—1 33PF50WV C: FXD CER 33pF ±102 50V
Cl 22 CSM-AC180P50V-1 180PF50WV C: FXD CER 180pF ±102 50V
Cl 23 CSM-ACR047U 5 0 V—1 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
Cl 24 CSM-ACR047U 5 0V-1 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C125 Not assigned
C126tbru CSM-ACR04 7U 5 0 V-1 0.047UF50WV C: FXD CER 0.047uF +80, -202 50VCl 28
C129 CSM-AC180P50V-l 180PF50WV C: FXD CER 180pF ±102 SOV
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Parts No.
ADVANTEST

Stock No. M fr Stock No. Description

Cl 30
C131tbruC137
Ct38
Cl 39
Cl 40
C141
Cl 42 cbru C149
C150cbruC155
Cl 56 tbru C158
L161 
LI 62 
LI 63 
T175

CSM-AC33P50V-1
CSM—ACR047U 5 0 V-1
CTA-AB 10U35V-l 
CTA-AC10C16V 
CTA-AE2R2U35V-1 
CTA-AB10U35V-l
CSM-ACR047U50V-1 

CCK-AB10U25V-l

CSM—ACR047U50V—1
LCL-T000S4-1 
LCL-C00012-1 
LCL-COOO12-1 
ESM-000129-1

33PF50WV
0.047UF50WV
221M3502-106M 
242M1602—106M 
NP35ST2R2 
221M3502-106M
0.047UF50WV

25VB10

0.047UF50WV

CSL0609-471K 
CSLO609-47 IK 
Q5BRH3.4X3X1

C: FXD CER 33pF ±102 SOV
C: FXD CER 0.047yF +80, -202 SOV
C: FXD ELECT TANTAL 10uF ±202 35V
C: FXD ELECT 10yF ±202 16V
C: FXD BL 2.2uF 35V
C: FXD ELECT TANTAL 10uF ±202 35V
C: FXD CER 0.047uF +80, -202 SOV

C: FXD ELECT 10«F 25V

C: FXD CER 0.047uF +80, -202 SOV
L: FXD Coil
L: FXD Coil
L: FXD Coil 
Core
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TR4172 PLL FILTER BLB-010119

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

ICl SIA-TL072-1 TL072CP IC: Low Noise JFET Input Operational Amplifier
Rll KMF-AR5 R1KFK-1 RF1/8N5. IKiiSF R: FXD Metal FLM S.tkSi ±1% 1/SW
Rt 2 RMF-AR5R1KFK-1 RF1/8N5. 1Ki<SF R: FXD Mecal FLM 5.lkii ±12 1/8W
C2 5 CSM-ACR047U50V 0.047UF50WV C: FXD CER 0.047yF +80, -202 50V
C22 CSM-ACR047U50V 0.047UF50WV C: FXD CER 0.047uF +80, -202 SOV
C23 CMC-AB1OOPR3K-4 DM10D101J3 C: FXD DIPPED MICA lOOpF ±5% 300V
C24 CMC-AC470PR3K-2 DM15D471J3 C: FXD DIPPED MICA 470pF ±52 300V
C25 CMC-AD2000PR3K-2 DM19D202J3 C: FXD DIPPED MICA 2000pF ±52 300V
C26 CMC-AD4700PR3K-2 DM19D472J3 C: FXD DIPPED MICA 4700pF ±52 300V
C27 CMC-AD3300PR3K-2 DM19D332J3 C: FXD DIPPED MICA 3300pF ±52 300V
C28Chru CFM-ASR022U50V-1 505N5002-223K C: FXD Mylar 0.022uF ±102 SOVC30C31Cbru CCK-AB10U25V-l 25VB10 C: FXD ELECT 10uF 25VC34
L41thru LCL-C00120-1 L10A1 L: FXD CoilL43
L44 LCL-B00347-1 TP0410-470J L; FXD Coil
L45 LCL-BOO168-1 TP0410-750J L: FXD Coil
L46 LCL-BOO168-1 TP0410-750J L: FXD Coil
L47 LCL-B00347-1 TP0410-470J L: FXD Coil
L48 LCL-COOO12-1 CSL0609-47IK L: FXD Coil
L49 LCL-COOO12-1 CSL0609-47IK L: FXD Coil
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TR4172 100/101MHz OSC. PLL BLB—010120

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

ICl SIT-7ALS160-9 SN74LS160N IC: Synchronous 4-bit Counter Low Power
IC2 SIX-7ALS112-9 SN7ALS112N IC: Dual J-K Negative Edge-Triggered Flip-Flopwith Preset and Clear Low Power
IC3 SIT-7ALS00-9 SM74LS00N IC: Quadruple 2-Input NAND Gate Low Power
IC4 SIT-74LS390-9 SN74LS390N IC: Dual Decode Counter
QUcbru STN-2SC1254-1 2SC125A Transiscor SI NPN
QI3Q14 STN-2SC2026-1 2SC2026 Transistor SI NPN
QI5 STN-2SC2Q26—1 2SC2026 Transistor SI NPN
Q16 Noc assigned
Q17 STH-2SC1815-15 2SCI815GR Transistor SI NPN
Q18 STN-2SC1254-1 2SC125A Transistor SI NPN
Q19 STN-2SC125A-l 2SC125A Transistor SI NPN
Q20 STP-2SA711-1 2SA71I Transiscor SI PNP
D25Cbru SDS-1S953-1 IS 9 53 Diode SI
D28

S31 RCB-AH220—1 RD25S220«J R: FXD CAR 220a ±52 1/4W
R32 RC3-AH33K-1 RD25S33KUJ R: FXD CAR 33kfl ±52 1/4W
R33 RCB-AH33K-1 RD25S33KUJ R: FXD CAR 33ka ±52 1/4W
R34 RCB-AH100-1 RD25S100UJ R: FXD CAR 100a ±52 1/4W
335 RCB-AH 2R2K-1 RD25S2.2KwJ R: FXD CAR 2.2kU ±52 1/4W
R36 Not assigned
R37 RCB-AH15K-1 RD25S15KWJ R: FXD CAR 15kU ±52 1/4W
R38 RCB-AH15K-1 RD25S15KUJ R: FXD CAR 15kU ±52 1/4W
R39 RCB-AH100-1 RD25S1OOUJ R: FXD CAR 100a ±52 1/4W
RAO RCB-AH680-1 RD25S680aJ R: FXD CAR 680a ±52 1/4W
R41 RCB-AH22-1 RD25S220J R: FXD CAR 22a ±52 1/4W
R42 RCB-AH33—1 RD25S33uJ R: FXD CAR 33a ±52 1/4W
RA3 RCB-AHIOK-1 RD25S10KiiJ R: FXD CAR 10ky ±52 1/4W
RAA RCB-AH10K-1 RD25S1OKuJ R: FXD CAR 10ka ±52 1/4W
RA5 RCB-AH100-1 RD25S100aJ R: FXD CAR 100a ±5Z 1/4W
R46 RCB-AH470-1 RD25S470uJ R: FXD CAR 470a ±52 1/4W
R47 RCB-AH22—1 RD25S22aJ R: FXD CAR 22a ±52 1/4U
R4S RCB-AH4R7K-1 RD25SA.7KUJ R: FXD CAR 4.7kii ±52 1/4W
RA9 RCB-AH10K-1 RD25S10KUJ R: FXD CAR 10ka ±52 1/AW
R50 RCB-AH100-1 RD25S1OOaJ R: FXD CAR 100a ±52 1/4W
RS t RCB-AH470—1 RD25S470UJ R: FXD CAR 470* ±51 1/4W
R52 RCB-AHI50-1 RD25S150aJ R: FXD CAR 150a ±52 1/4W
R53 RCB-AH10-1 RD25S10tfJ R: FXD CAR 10U ±52 1/4W
R5A RCB-AH270-1 RD25S270aJ R: FXD CAR 270li ±52 1/4W
R55 RCB-AH22-1 RD25S22UJ R: FXD CAR 22a ±52 1/AW
R56 RCB-AHAR7K-1 RD25SA.7KUJ R: FXD CAR A.7ka ±52 1/AW
R57 RCB-AH10K-1 RD25SlOKaJ R: FXD CAR 10k« ±52 1/AW
RS8 RCB-AH100-1 RD25S100uJ R: FXD CAR 100a ±52 1/AW
R59 RCB-AH100-1 RD25S1OOaJ R: FXD CAR 100u ±52 1/4W
R60chru Not assigned
R6A
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

R65 RCB-AH33K-1 RD25S33KuJ R: FXD CAR 33kii ±5Z 1/4W
R66 RCB-AH47Q-1 RD25S470CJ R: FXD CAR 470u ±5Z 1/4W
R67tbru Not assignedR70
R71 RCB-AH220-1 RD25S220&J R: FXD CAR .20.. ±52 1/4W
R72 RCB-AH220-I RD2SS220UJ R: FXD CAR 220ii ±52 1/4W
R73 RCB-AHIK—1 RD25S1KWJ R; FXD CAR lkii ±52 1/4W
R74 RCB-AH100-1 RD25S100>zJ R: FXD CAR lOOu ±5Z 1/4W
C81Cbru CSM-ACRO1050V-1 0.010F50WV C: FXD CER O.OIuF +80, -20Z 50VC83
C84 CMC-AB56PR3K-4 DM10D560J3 C: FXD DIPPED MICA 56pF ±5Z 300V
C85 CMC-AB1PR5K-2 DM10C010D5 C: FXD DIPPED MICA IpF ±0.52 SOOV
C86 CMC-AB15PR5K-6 DM10C150K5 C: FXD DIPPED MICA 15pF ±10Z 500V
C87 CMC-AB1PR5K-2 DM10C010D5 C: FXD DIPPED MICA IpF ±0.5Z 500V
C88 CMC-AB15PR5K-6 DM10C150K5 C: FXD DIPPED MICA ISpF ±102 500V
C89tbru CSM-ACRO1050V-l O.OIOFSOWV C: FXD CER O.OIuF +80, -202 SOVC91
C92 CMC-AB10PR5K-6 DM10C100K5 C: FXD DIPPED MICA lOpF ±102 500V
C93 CSM-AC1000p50v-l 0.001UF50WV C: FXD CER O.OOluF +80, -202 50V
C94 CSM-ACRO1U50V-1 O.OIOFSOWV C: FXD CER O.OIuF +80, -20Z 50V
C95 CSM-ACRO1U50V-1 0.010F50WV C: FXD CER 0.01«F +80, -20Z SOV
C96 CTM-AB20P-1 EC V1ZW20X31 C: VAR CER 20pF
C97 CMC-AB1PR5K-2 DM10C010D5 C: FXD DIPPED MICA IpF ±0.5Z 500V
C98 CTM-AB20P-1 ECV1ZW20X31 C; VAR CER 20pF
C99 CSM-AC1000P50V-1 0.001UF50WV C: FXD CER O.OOluF +80, -20Z 50V
C100 CSM-ACRO1050V-l 0.01UF50WV C: FXD CER O.OIuF +80, -202 SOV
C101 CSM-ACROIU50V-1 0.010F50WV C: FXD CER O.OIuF +80, -202 50V
C102 CSM-AC1000P50V-1 0.0010F50WV C: FXD CER O.OOluF +80, -202 50V
C103 CSM-ACRO1U50V-l O.OIOFSOWV C: FXD CER O.OIuF +80, -202 SOV
, C104 CSM-ACRO1050V-1 O.OIOFSOWV C: FXD CER O.OIuF +80, -202 SOV
Cl 05 CSM-AC1OOOPSOV-l Q.0010F50WV C: FXD CER O.OOluF +80, -202 50V
C106 CMC-AC820PR3K-2 DM15D821J3 C: FXD DIPPED MICA 820pF ±52 300V
C107 CMC-AC1200PR3K—2 DM1SD122J3 C: FXD DIPPED MICA 1200pF ±52 300V
Cl 08 CMC-AC820PR3K-2 DM15D821J3 C: FXD DIPPED MICA 820pF ±52 300V
C109 CSM-ACRO1050V-1 O.OIOFSOWV C: FXD CER O.OIyF +80, -202 SOV
C110 CMC-AD2000PR3K-2 DM19D202J3 C: FXD DIPPED MICA 2000pF ±52 300V
cm Hoc assigned
Cl 12 Not assigned
Cl 13 CSM—ACRO1050V-1 0.010F50WV C: FXD CER O.OIuF +80, -202 SOV
Cl 14 Not assigned
Cl 15 CSM-ACRO1050V-1 0.010F50WV C: FXD CER O.OIuF +80, -202 50V
Cl 16 CTA-AB10U3 5 V-1 221M3502-106M C: FXD ELECT TANTAL lOuF ±202 35V
Cl 17tbru CCK-AB10U25V-1 25VB10 C: FXD ELECT lOuF 25VCl 20
C121 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIuF +80, -202 SOV
Cl 22

,

CSM-ACRO1U50V-1 O.OIOFSOWV C: FXD CER O.OIuF +80, -202 50V
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Stock No. Mfr Stock No. Description

C123 CTA-AC 10U-16 V-l . 242M1602-106M C: FXD ELECT TANTAL 10uF ±202 16V
C124 CTA-AC10UT6 V-l 242M1602-106M C; FXD ELECT TANTAL lOuF ±202 16V
C125 CMC-AB1PR5K-2 DM1QC010D5 C: FXD DIPPED MICA IpF ±0.52 500V
Cl 26 CTA-AB10U35V-l 221M3502-106M C: FXD ELECT TANTAL tQliF ±202 35V
Cl 27 CTA-AE 22U 20 V-1 SP20ST220 C: FXD BL 22nF 20V
L131Cbru LCL-COO111-1 * L: FXD CoilL134
L135 LCL-300038—1 * L: FXD Coil
LI 36 Hot assigned
L137 LCL-B00364-1 TPF0410-ZR2K. L: FXD Coil
LI 38 LCL-BOO364-1 TPF0410—2R2K L: FXD Coil
L139 LCL-COOO12-1 CSL0609-471K L; FXD Coil
L140 LCL-COOO12-1 CSL0609-471K L: FXD Coil
LI41 LCL-TO0084-1 * L: FXD Coil
L142 LCL-B00494-1 TPF0410-120K L: FXD Coil
J161 JCF-ACOO1JX04-1 UM-R-PC Connee cor
m 71 DEE-000736-1 * Mixer
R176 RCB-AH4R7K-1 RD25S4.7K2J R: FXD CAR. 4.7k£ ±52 1/4W
3.177 RCS-AB4R7K-1 RD25S4.7KOJ R: FXD CAR 4.7kC ±52 1/4W
R178 RCB-AH100-1 RD25S1OOUJ R; FXD CAR 100U ±52 1/4W
R179 RCB-AH470-1 RD25S470QJ R: FXD CAR 470a ±52 I/4W
R130 RCB-AHIK-1 RD25SlKi2J R: FXD CAR lkfl ±52 J/4W
R181 RCB-AH470-1 RD25S470QJ R: FXD CAR 470*2 ±52 1/4W
R182 RCB-AH100-1 RD25S100UJ R: FXD CAR 10QC ±52 1/4W
R183 RCB-AH1K-1 RD25S1KOJ R: FXD CAR IKS ±52 1/4W
T153 ESM-000129-5 Q5BRH3.4X3X1 Core
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TR4172 
COUNTER BLOCK 

MEP—349

Parts No.
ADVANTEST
Stock No. Mfr Stock No. Description

FLl
thru
FLU

J41
J42
J43
Chru
J51
J52
chru
J59
J60
J61
J62
J63
P71
Chru
P79

DNF-000601-1

JCF-AC001JXQ2-2 
JCF-AAOO1JXO 2-2

JCF-AC001JX02-2

DCB-QR1042X01-1 
JCS-AD005PX05-L 
JCS-AD010PX05-1 
JCS-ADOl0JXO1-1

JTF-AB001EX04-1

ZFN5I0I-01R

UM-QR(Ol)
50-645-4527-89

UM-QR(Ol)

MF320PD-C035HENC/NL 
PCN6B-5P-2.5E 
PCN6B-10P-2.52 
PCN6-10S-2.5E

PF-5-175

Filter

Connee tor 
ConneeCor

ConneeCor

Not assigned

Conneecor 
Connector 
ConneeCor 
Connector

Teflon Terminal
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TS4172 
COUNTER 

BLJ-010131

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

ICl SHB-000176-1 * IC: ShumiC Trigger IC
IC2 SIC-8619-1 SP8619B IC: Sigh Speed Divider
IC3 SIA-79050-5 0PC7905H IC: Voltage SegulaCor
IC4 SIC-10H102-1 MC10H102L IC: 750MHz D Flip-Flop
ICS SIC-10 HI 02-1 MC10H102L IC: Quad 2-InpuC NOR GaCe
IC6 SH-74LS05-9 SN74LS05N IC: Hex IawrCer wich Opeo-Collector Output 

Low Power
IC7 SIC-10231-1 MC10231L IC: Dual Type D Master-Slave Flip Flop
IC8 SIC-10131-1 MC10131L IC: Dual Type D Master—Slaw Flip Flop
IC9 SIC-10131-1 MC10131L IC: Dual Type D Master-Slave Flip Flop
ICIO SIT-74LS86-9 SN74LS86N IC: Quadruple 2-Input Exclusive-OR Gate Low 

Power
ICll SH-74LS73-9 SN74LS73N IC: Dual J-K Flip Flop with Clear
IC12 SH-15507-1 * IC: LSI
IC13 SIM-60114-1 * IC: LSI
IC14 SIT-74LSG4-9 SN74LS04N IC: Hex In'wrter
IC15 SH-74LS390 -9 SN74LS390N IC: Dual Decade Counter
IC16 SIT-74LS3 90-9 SN74LS390N IC: Dual Decade Counter
ICl 7 SIT-74LS151-9 SN74LS1S1N IC: l-o£̂ 8 Data Selector/Multiplexer Low Powr
IC18 SIT-74LS04-9 SN74LS04N IC: Hex Imrerter Low Power
Q21 STN-2SC 2150-1 2SC2150 Transistor SI NPN
Q22 STN-2SC21S0-1 2SC2150 Transistor SI NPN
Q23 STP-2SA1015—1 2SA101S Transiscor SI PNP
Q24 STP-2SA1015-1 2SA1015 Transiscor SI PNP
Q25 STP-2SA7U-1 2SA711 Transiscor SI PNP
Q26 STP-2SA1015-1 2SA1015 Transistor SI PNP
Q27 STN-2SC1315-15 2SC1815 Transistor SI NPN
052
Chru
D54

SDS-1S953-1 1S953 Diode SI

R61 DBB-000333-1 * R: 6dB PAD
R62 RC8-AHSR6K-1 RD25S5.6K2J R: FXD CAR 5.6k2 +52 1/4W
R63 RCB-AH5R6K-1 5D25SS. 6K2J R: FXD CAR 5. 6k2 +52 1/4W
R64 RC3-AH560-1 RD25S5602J &: FXD CAR 5602 +52 1/4W
R65 RC3-AH82 HD25S822J R: FXD CAR 8212 +52 1/4W
R66 ECB-AH220 RD25S2202J R: FXD CAR 2208 ̂ 5Z 1/4W
R67 RCB-AHI50-1 KD25S1502J R: FXD CAR 1502 +52 1/4W
R63 RCS-AH3R3K-1 RD25 S3.3K2J R: FXD CAR 3.3k2 +52 1/4W
869 RCB-AH3S3K-1 HD25S3.3K2J R: FXD CAR 3.3k2 +52 1/4W
R70 RCB-AH470—1 RD25S4702J R: FXD CAR 4702 +52 1/4W
R71 RCB-AHI 2 0-1 RD25S1202J R: FXD CAR 1202 +52 1/4W
R72 RCB-AH220-1 RD25S2202J R: FXD CAR 2202 +52 1/4W
S73
R74

Noc assigned 
Hoc assigned

R75 HVR-3E10R-1 X6T1GK2 R: VAR WW 10k 2
R76 RCB-AH2R2X-1 RD25S2.2K2J R: FXD CAR 2.2!c2 +52 1/4W
R77 RCB-AH51—1 RD25S512J R: FXD CAR 512 +52 1/4W
R78 RCB-AH560-1 RD25S5602J R: FXD CAR 5602 +52 1/4W
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Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

R79 8MF-AR1 OQFK-1 SN14K2E108F R: FXD Mecal FLM108 +1Z 1/4W
R80 RVR-3E100-1 X6T1008 R; VAR WW 1008
RSI RMF-ARI2OQFK-1 SN14K2E1208F R: FXD Mecal FLM 1208 +1Z I/4W
R82 RCB-AH560-1 RD25S5608J R: FXD CAB. 5608 +52 1/4W
R83 RCB-AGS 1-1 RD12S518J R: FXD CAR 512 +52 1/3W
R84 RCB-AH560-1 RD25S560OI R: FXD CAR 5608 +5Z 1/4W
R85 RCB-AHI80-1 RD25S1808J R: FXD CAR 1808 +5Z 1/4W
R86 RCB-AH270-1 RD25S2708J R: FXD CAR 2708 +52 1/4W
RS7 RCB-AH820-1 RD25S8208J R: FXD CAR 8208 +52 1/4W
R88 RCB-AH560-1 RD25S5608J Ri FXD CAR 5608 +5Z 1/4W
R89 RCB-AH5 60-1 RD25S5608J R: FXD CAR 5608 +5Z 1/4W
R90 RCB-AH51-1 RD25S51QJ R: FXD CAR 518 +5Z 1/4W
R91
Chru RCB-AH560-1 RD25S5608J R: FXD CAR 3608 +5Z 1/4W
R95
R96 RCB-AH270-1 RD25S2708J R: FXD CAR 2708 +5Z 1/4W
R97
Chru RCB-AH560-1 RD25S5608J R: FXD CAR S608 +5Z 1/4W
R102
R103 RCB-AHI00-1 RD25S1008J R: FXD CAR 1008 +5% 1/4W
RI04 RCB-AHI OCK-l RD25S1OOKfiJ R: FXD CAR 100k2 +52 1/4W
RIOS Hoc assigned
R106 RCB-AH33-1 RD25S338J R: FXD CAR 338 +5Z 1/4W
R107 RCB-AH560-1 RD25S5608J R: FXD CAR 3608 +5Z 1/4W
R108 RCB-AH560-1 RD25S5608J R: FXD CAR 5608 +5Z 1/4W
R109 RCB-AHI CK-1 RD25S1OKflJ a: FXD CAR 10k8 +5Z 1/4W
auo
Chru RCB-AHI 80-1 RD25S1808J a: FXD CAR 1808 +5Z 1/4W
R112
R113
chru RCB-AH270-1 RD25S2708J R: FXD CAR 2708 +5Z 1/4W
R115
R116
chru RCB-AH820-1 RD25S8208J R: FXD CAR 8208 +5Z 1/4W
RI1S
R119 RCB—AH560-1 RD25S560QJ R: FXD CAR 5608 +5Z 1/4W
R120 RCB—AH330-1 RD25S3308J R: FXD CAR 3308 +5Z 1/4W
R121 RCB-AH470-1 RD25S4708J Ri FXD CAR 4708 +5Z 1/4W
R122 RCB-AH470-1 RD25S4708J R: FXD CAR 4708 +5Z 1/4W
R123 RCB-AHI (K-l RD25S1OKQJ R: FXD CAR 10k8 +5Z 1/4W
RI24 DHB-000332—1 THP-007-3 R: 3dB PAD
C1S1 CCP-ADR01050V-1 C52AF1H1032 C: FXD CHIP 0.01iF +80, -20Z 50V
C152 CSM-AGR47U50V-1 FD76AF1H474Z C: FXD CSR 0.47»F +80, -202 50V
C153 CCP—AiGRA7U5OT-l C76AFIH474Z C: FXD CHIP 0.47iF +80, -20Z 50V
Cl 54 C CP-AGR4 7D5 OV-1 C7 6AF1H474Z C: FXD CHIP 0.47zF +80, -20Z 50V
C155 CCP-ADR1U50V-1 C52AF1H104Z C: FXD CHIP 0.1iF +80, -202 50V
C1S6 CCP-ADRO1050V—1 C52AF1H103X -C: FXD CHIP 0.01 iF +80, -202 SOV
C157 CSM—AGR4 7tJ 5 OV-1 FD76AF1H474Z C: FXD CER 0.47iF +80, -20Z SOV
C158 CCP-AGR47050V-1 C76AF1H4742 C: FXD CHIP 0.47 iF +80, -20Z 50V
Cl 59 CCP-AGS47050V—1 C76AF1H4742 C: FXD CHIP 0.47iF +80, -202 SOV
Cl 60 C CP-ADR105 OV-1 C52AF1H104Z C: FXD CHIP 0.1 iF +80, -202 50V
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

CI61 CCP-ADR1U50V-1 C52AFIH104Z C: FXD CHIP O.lyF +80, -202 50V
Cl 62 CSM-AGHA 7US0V-1 FD76AF1H474Z C: FXD CER 0.47WF +80, -20Z SOV
C163 CEE-AB4700PS0V-1 BLM1H472NA C: FXD BL 4700pF SOV
C164 CEE-AB4700P50V-1 BLM1H472NA C: FXD BL 4700pF 50V
C165 CTA-AB1 OUl 6 7-1 221M1602-106M C: FXD ELECT TANTAL lOtfF +202 16V
Cl 66 CTA-AB10U35V-l 221M3502-106M C: FXD ELECT TANTAL lOtfF +202 35V
C167 CCP-ADRO1U50V-1 C52AF1H103Z C: FXD CHIP O.OltfF +80, -202 SOV
C168 CSM-AGR47U50V-1 FD76AF1H474Z C: FXD CER 0.47tfF +80, -202 50V
C169 CCP-ADR1U50V-1 C52AF1H104Z C: FXD CHIP O.lyF +80, -202 SOV
Cl 70 CCP-ADR1U50V-1 C52AF1H104Z C: FXD CHIP O.ljiF +80, -202 SOV
C171 CTA-AB 10D35V-l 221M3502-106M C: FXD ELECT TANTAL lOtfF +202 35V
Cl 72 CTA-AB I OtF 16 V-l 221M1602-106M Ci FXD ELECT TANTAL lOyF +202 16V
C173
thru CCP—ADR1U5 0V—I C52AF1H104Z C: FXD CHIP O.lyF +80, -202 SOV
Cl 75
C176 CMC-AB12PR5K-6 DM10C120K5 C: FXD DIPPED MICA 12pF +102 500V
Cl 77 CSM-ACR01D50V-1 0.01DP50WV C: FXD CER O.OltfF +80, -202 SOV
C178 CSM-ACRO105OV-1 0.01UF50WV C: FXD CER O.OIyF +80, -202 SOV
Cl 79 Not assigned
C180 CSM-ACRO105OV-1 O.OIUFSOWV C: FXD CER O.OltfF +80, -202 50V
C181 CSM-ACR01U50V-1 0.01UF50WV C: FXD CER O.OltfF +80, -202 50V
C182 Not assigned
Cl 83 Not assigned
C184 CSM-AGR4705OV-1 FD76AF1H474Z C: FXD CER 0.47VF +80, -202 SOV
C185 ccp-adriusov-i C52AF1H104Z C: FXD CHIP O.ltfF +80, -202 SOV
C203 CTA-AB10U35V-l 221M3502-106M C: FXD ELECT TANTAL lOtfF +202 35V
C204 CTA-AB 10U3 5 V-1 222M3502-106M C: FXD ELECT TANTAL lOtfF +20Z 35V
C205 CTA-AB10U16V-1 222M1602-106M C: FXD ELECT TANTAL lOtfF +202 16V
C206 CTA-AA1OOO10V-1 111M1002-107M C: FXD ELECT TANTAL lOOtfF +202 10V
C207
thru CTA-AC105OV-1 244M5002-105M C: FXD ELECT TANTAL ltfF +202 50V
C211
C212
Chru CSM-ACRO1050V-l 0.01UF50WV C: FXD CER O.OltfF +80, -202 SOV
C216
C217 Mac assigned
C218 Not assigned
C219 CIA—AC10U16V—1 242M1602-106M C; FXD ELECT TANTAL lOtfF +202 16V
L221 LCL-A00027-1 * L: FXD Coil
L222 Noe assigned
L223 LCL-A00027—1 * L: FXD Coil
L224 Not assigned
L225 LCL-B00376—1 TPF0410-331X L: FXD Coil
L226 LCL-T00084—1 * L: FXD Coil

MBM—10372A-1 401-963OA Terminal
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TB4172 
COUNTER SWITCH 
BLB-010505

Parts No.
ADVANTEST 

Stock No. Mfr Stock No. Description

Q1
chru STN-2SC2026-1 2SC2026 Transiscor SI NPN
Q4
Dll •
Chru Hoc assigned
D13
D14
Chru SDS-1S2222-1 IS2222 Diode SI
D31
841 • NoC assigned
R42 Hot assigned
R43 Not assigned
RA4 Not assigned
845 Hot assigned
346 Hoc assigned
&47 Hoc assigned
R48 RCB-AG270-1 RD12S270OJ R: FXD CAR 270Q +51 1/8W
849 RCB-AG33-1 8D12S330J R: FXD CAR 33SJ +52 1/8W
R50 RCB—AG270-1 RD12S27QQJ R: FXD CAR 270fl +52 1/8W
R51 RCB-AG3R3K-1 RD12S3.3KOI 8: FXD CAR 3.3kft +52 1/8W
852 RCB-AG5R6R-1 RD12S5.6KJ2J 8: FXD CAR 5.6kfl +52 1/8W
853 RCB-AG3R3K-1 8D12S3.3&I2J 8: FXD CAR 3.3fcft +52 1/8W
854 RCB-AG2R2R-1 RD12S2.2KI2J 8: FXD CAR 2.2kfl +52 1/8M
855 RCB-AG270-1 8D12S2700J R: FXD CAR 270Q +52 1/8W
856 8CB—AG33-1 RD12S33AJ R: FXD CAR 33Q +52 1/SW
857 RCB-AG270-1 RD12S270ft R: FXD CAR 27012 +52 1/SW
858 8CB-AG3R3K-1 RD12S3.3KOJ 8: FXD CAR 3.3kfl +52 1/SW
R59 8CB-AG5R6K-1 RD12S5.6KOJ 8: FXD CAR 5.6kfi +52 1/8W
860 RCB—AG3R3K-1 RD12S3.3KOJ R: FXD CAR 3.3kH +52 1/SW
861 RCB-AG2R2K-1 8D12S2.2KI2J 8: FXD CAR 2.2kQ +52 1/8W
862 RCB-AG270-1 8D12S2700I R: FXD CAR 270« +52 1/3W
863 RCB-AG 33-1 RD12S330J R: FXD CAR 33ft +52 1/8W
864 8CB-AG270-1 8D12S2700J R: FXD CAR 270ft +52 1/8M
865 RCB-AG3R3K-1 8D12S3.3K3J 8: FXD CAR 3.3kfl +52 1/8W
866 RCB-AG 5R6K—I 8DI2S5.6K&J 8: FXD CAR 5.6kl2 +52 1/8W
867 RCB-AG3R3R-1 8D12S 3. 3K£J 8: FXD CAR 3.3kft +52 1/SW
868 8CB-AG2R2K-1 8DI2S2.2KOJ 8: FXD CAR 2.2kft +52 1/8W
869 8CB-AG270-1 8D12S2700J 8: FXD CAR 270ft +52 1/8W
870 RCB-AG33-1 8D12S33I2J 8: FXD CAR 3312 +52 1/SW
871 RCB-AG270-1 8D12S2700J 8: FXD CAR 270Q +52 1/8W
872 8C3-AG3R3K-1 SD12S3.3KS2J R: FXD CAR 3.3kft +52 1/8W
873 8CB-AG5R6K-1 8D12S5.SftflJ 8: FXD CAR 5.6kft +52 1/8W
874 8CB-AG3R3K-1 8D12S3.3KflJ 8: FXD CAR 3.3kfl +52 1/8W
875 RCB-AG2R2K-1 RD12S2.2KGJ 8: FXD CAR 2.2kft +52 1/8W
876 RCB-AG270-1 RD12S2700J R: FXD CAR 270ft +52 1/8W
877 RCB-AG 33-1 8D12S330J Ri FXD CAR 33ft +52 1/8W
878 RCB-AG270-1 8D12S2700J R: FXD CAR 270ft +52 I/8W
879 RCB-AG 5R6K-1 8D12S5.SKftJ 81 FXD CAR 5.6kfl +52 1/8W
880 8 CB—AG3R3K—1 RD12S3. 3KftJ 8: FXDAR 3.3kfl +52 1/8W
881 RCB-AG 2R2K-1 8 • 12S 2 ♦ 2KJ1J Ri FXD CAR 2.2kfl +52 1/8W
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Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

R84 RCB-AG IK-1 RD12S1KQJ 8: FXD CAR IkJl +5Z 1/8W
its 5 8CB-AG22-1 RD12S22QJ 8: FXD CA8 220 +5Z 1/8W
886 RCB-AH330—I 8D25S330QJ R: FXD CAR 3300 + 5Z 1/4W
887 RCB-AG3R3K-1 RD25S3.3KOJ 8: FXD CAR 3.3kfl +5Z 1/4W
R88 RCB-AG5R6K-l RD25S5.6K&J 8: FXD CAR 5.6kfl +5Z 1/4W
889 RCB—AG3R3K-1 RD25S3.3KOJ 8: FXD CA8 3.3W2 +5Z 1/4W
890 RCB-AG 2R2K-1 RD25S2.2XCJ 8: FXD CAS. 2.2kfl +5Z 1/4W
891 RCB-AG270-1 RD25S2700J 8: FXD CAR 2700 +52 1/4W
892 RCB—AG33-1 8D2SS330J 8: FXD CAR 330 +5Z 1/4W
893 RCB—AG270-L 8D25S270GJ 8: FXD CAR 2708 +5Z 1/4W
894 RCB—AG5R6K-1 RD12S5.6KOJ R: FXD CAR 5.6kft +52 1/8W
895 RCB-AG3R3K-1 RD12S3.3KOJ Ri FXD CAR 3.3kfl +5Z 1/8W
896 RCB-AG2R2K-1 8D12S2.2KIU 8: FXD CAR 2.2kfl +5Z 1/8W
897 RCB-AG 2 2-1 8D12S22QJ 8: FXD CAR 220 +5Z 1/8W
898 RC3-AG2 2-1 RD12S222J Ri FXD CAR 222 +5Z 1/SW
899 RCB-AG IK-1 RD12S1K0J 8: FXD CAR IkO +5Z 1/SW
8100 RC3-AG22-1 RD12S220J 8: FXD CAR 220 +5Z 1/SW
8101 RCB-AH330-L RD25S330QJ 8: FXD CAR 330Q +52 1/4W
8102 RCB—AG3R3K-1 RD12S3.3K2J 8: FXD CAR 3.3kfl +5Z 1/8W
8103 RCB—AG5R6K-1 RD12S5.6KQJ Ri FXD CAR 5.6kO +5Z 1/8W
8104 8CB-AG3R3K-1 8D12S3.3KOJ 8: FXD CAR 3.3kfl +5Z 1/8W
8105 8CB—AG2R2X-1 RD12S2-2KQJ 8: FXD CAR 2.2kO +5Z 1/8W
c m CSM-AC1000P5OV-l O.OOIUFSOWV C: FXD CER O'.OOluF +80, -20Z SOV
Cl 12 CSM—AC1000P5OV—1 0.001UFS0WV C: FXD CSR O.OOluF +80, -20Z SOV
Cl 13 CSM-ACRO1U50V-1 0.01UF50WV C: FXD CER O.OIliF +80, -20Z SOV
Cl 14 ‘ CSM-AC1000P50V-1 O.OOIUFSOWV C: FXD CER 0.OOluF +80, -202 50V
Cl 15 CSM-ACRO1050V-I O.OIOFSOWV C: FXD CER 0.01uF+80, -20Z 5-V
CU6
Chru CSM—ACRO4705 OV—1 0.047UF50WV C: FXD CER 0.047uF +80, -202 50V
C119
Cl 20 CSM-ACRO1050V-I O.OIUFSOWV Ci FXD CER O.OIliF +80, -202 SOV
C121 CSM-AC1000P50V-1 0.001UF50WV Ci FXD CER O.OOluF +80, -202 50V
C122 CSM-AC1000P50V-1 O.OOIUFSOWV C: FXD CER O.OOluF +80, -202 50V
C123 CSM-ACRO1U5 OV—1 0.01UF50WV Ci FXD CER O.OIuF +80, -202 50V
Cl 24 CSM-AC1000P5OV-l O.OOIUFSOWV Ci FXD CER O.OOluF +80, -202 SOV
C125 CSM-ACRO1U5OV-l O.OIOFSOWV C: FXD CER O.OIliF +80, -202 50V
C126
thru CSM—AC 8047115 OV—1 0.047UF50WV Ci FXD CER 0.047UF +80, -20Z 50V
C129
C130
thru CSM-ACRO105OV-l O.OIUFSOWV Ci FXD CER O.OIUF +80, -202 SOVC132
C133 CSM-ACR047U50V-1 0.047UF50WV C: FXD CER 0.047uF +80, -202 SOV
C134 CSM-ACRO 1U5 OV—I O.OIUFSOWV C: FXD CER O.OIuF +80, -202 SOV
C135 CSM-ACRO1U5OV-l O.OIUFSOWV C: FXD CER O.OIuF +80, -202 50V
C136
chru CSM-AC2200P50V-1 0.0022UF50WV Ci FXD CER 0.0022UF +80, -202 50V
C138
C139 CSM-ACRO1U5OV-l O.OIUFSOWV Ci FXD CER O.OIuF +80, -202 50V
C140 CSM-AC2200P5OV-1 0.0022UF50WV Ci FXD CER 0.022UF +80, -202 SOV
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Parts No.
ADVANTEST
Stock No. Mfr Stock No. Description

C141
C142
C143
C144
C145
C146
Chru
C151
C1S2
C1S3
C154
C155
C156
thru
C158
C159
C160
Cl 61
L171
L172
L173

CHC-AB10PR5K-4 
CMC-AB 12PR5K-6 
CSM-AC2200P50V-1 
CSM-ACRO10507-1 
CSM—AC2200P5OV-l

CSM-ACRO 10507-1

CMC-AB10PR5K-4 
CMC-AB8 2PR3K-4 
CSM-ACRO10507-1 
CSM-ACR047U5 OV-1

CSM-ACRO 10507-1

CCX-AB10C257-1 
CCK-AB10025V-1 
CSM-ACRO10507-1
LCL-A0006 2-1 
LCL-CO0329-1 
LCL-COOO10-I

DM10D100J5
DM10C120K5
0.00220F50WV
0.010F50WV
0.00220F50WV

0.01UF50WV

DM10D100J5 
DM10D82OJ3 
O.OIUFSOWV 
0.047UF50WV

0.01UF50WV

25VB10
25VB10
0.01UF50WV
LS20
*
CSL0609-181K

C: FXD DIPPED MICA lOpF +52 SOOV
C: FXD DIPPED MICA 12pF +102 5007
C: FXD CER 0..0022UF +80,, -202 SOV
C: FXD CER 0..OluF +80, --202 507
C: FXD CER 0,,022wF +80, -202 507

C: FXD CER 0..OluF +80, --202 507

C: FXD DIPPED MICA lOpF +52 500V
C; FXD DIPPED MICA S2pF +52 3007
C: FXD CER 0.,OluF +80, -■202 SOV
C: FXD CER 0.,047 uF +80, -202 50V

C: FXD CER 0.■OluF +80, --202 50V

C: FXD ELECT lOuF 25V
C: FXD ELECT lOuF 25V
C: FXD CER 0.■OluF +80, ->202 50V
Li FXD Coil
L: FXD Coil
L: FXD Coil
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TR4172 
3.9GHz L.P.F BLOCK 

MEP-351

Parts No.
ADVANTEST
Stock No. Mfr Stock No. Description

FLl

J77
J7S
J79
J80

DNF-000601-1
JCF-AAO 01JX20-2 
JCF-AAOO1JX20-2

DHB-000605—1

ZFN5101-01R
50~645~4526-89 
50-645-4526-89

Filter
Coaxial ConneeCor 
Coaxial Connector 
Not assigned 
Not assigned 
Low pass filter
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TEA172 
C3L

Parts No.
ADVANTEST

Stock No. Mfr Stock No. Description

CBU DCBf-FF0971X01-1 ★ Cable
CBL2 DCB-FF0971X17-1 * Cable
C3L3 DCB-FF0971X15-1 * Cable
CBL4
thru
CBL10

NoC assigned

CBLU DCB-FFO934X16-1 * Cable
CBU 2
Chru
CBU 6

* Hot assigned

CBU 7 DCB-FTO934X23-L * Cable
CBU 8 DCB-FF0934X07-1 * Cable
CBL19 DC3-FF0934X08-1 * Cable
CBL20 DCB-FF0934X18-1 * Cable
CBL21 DCB-FF0934X22-1 * Cable
CBL22
Chru
CBL26

* Hoc assigned

CBL27 DCB-FF0934X09-1 * Cable
C3L28 DCB-FF0934X14-1 * Cable
CBL29 DCB-FFO934X20-1 * Cable
C3L30 DC3-FF0934X09-1 * Cable
CBL31 DC3-FF0934X04-1 * Cable
CBL32 DCB-FF0934X09-1 * Cable
CBL33 DCB-FTO934X07-I * Cable
CBL34- DC3-FF0934X29-L * Cable
CBL35 DCB—FT0934X12—1 * Cable
CBL36 DCB-FF0934X32-1 * Cable
CBL37 DCB-FF0934X09-1 * Cable
CBL38 DCB-FF0934X13-1 * Cable
C3L39 □C3-FF0934X09-1 * Cable
CBL40 OC3-FF0934X09-1 Cable
CSL4I DCB-FFO934X21-1 * Cable
C3L42 DCB-FF0990X03-L * Cable
CBL43 DCB—FFO99CK01—1 * Cable
CBL44 DCB-FTO990X02-I * Cable
CBL45 * Hoe assigned
CBL46 * Hoc assigned
CBL47 DCB—FT0971X08-1 * Cable
CBL48 DCB-FT0971XU-1 * Cable
CBL49 DC3-FF0971X04-1 * Cable
CSL50 DCB-FT097!X11-1 * Cable
CBL51 DCB—FFQ 971X01-1 * Cable
CBL52 DCB-FQ0973X02-1 * Cable
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Parts No.
ADVANTEST 
Stock No. Mfr Stock No. Description

CBL53 DCB-FF0971X02-1- * Cable
CBL54 DCB-FF0971X08-1 * Cable
CBL55 it Not assigned
CBL56 DCB-FF0971X15-1 * Cable
CBL57 DCB-FFO971X10-1 * Cable
CBLS8 DCB-FF0971X13-1 * Cable
CBU 9 DCB-FFO 9 71X0 9-1 * Cable
C3L60 * Dot assigned
CBL61 DCB-FFO 9 71X0 8̂  1 ★ Cable
CBL62 DCB-FF0971X08-1 * Cable
CBL63 DCB-FFO971X11-1 * Cable
CBL64 DCB-FF0971X04-1 it Cable
CBL65 DCB-FFO971X04-1 it Cable
CBL66 DCB-FF0971X04-1 it Cable
CBL67 DCB-FFO971X01-1 it Cable
CBL68 DCB-FF09 71X09-1. it Cable
CBL69 DCB-FFO971X10-1 it Cable
CBL70 * Hot assigned
CBL71 DCB-FFO971X13-1 it Cable
CBL72 DC8-PF0971X13-1 it Cable
CBL73 ir Hot assigned
CBL74 DCB—FF0985X06-1 it Cable
CBL75
thru it Hot assigned
CBL86
CBLS7 DCB-FFO971X09-1 it Cable
C3L88 DCB-FF0971X13-1 it Cable
CBU 9
thru Hot assignedCBL92
CBL93 DCB-FFO934X29-1 it Cable
CSL94 DCB-FF0934X10-I * Cable
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CIRCUIT DIAGRAMS

Fig.
No.

DISPLAY SECTION

TABLE OF CONTENTS

1 DISPLAY SCHEMATIC SECTION TR-4172-DE
2, 3, 4 DISPLAY MOTHER BLQ-010203
5 DISPLAY POWER 1 BGC-010198
6 DISPLAY POWER 2 BGB-010199
7 DISPLAY POWER 3 BGC-010369
8 DISPLAY POWER 4 BLB-010202
9 HIGH VOLTAGE BLC-010204
10 CRT DRIVER BGK-010184
11 RAMP GENERATOR BGP-0101 85
12 ANALOG I/O BGP-010186
13 A-D CONVERTER BGP-010187
14 D-A CONVERTER BGP-010188
15 DISPLAY CONTROL BGP-010189
16, 17 I/O & GP-IB BGP-010190
18 GP-IB SWITCH BLB-010206
19, 20 CPU BGP-010191
21, 22 MEMORY BGP-010192
23, 24 DISPLAY KEY BLG-010240
25, 26 IF-1 BLP-010229
27,28,29 IF-2 BLP-010230
30 LOG AMP. BLP-010231
30' LOG AMP. BLP-010231
31, 32 PHASE BLP-010205
33 X-Y RECORDER 

RF SECTION

BGC-010193

34 RF SCHEMATIC SECTION TR-4172-RE
35 RF MOTHER BLK-010226
36 RF POWER BLF-010370
37 YIG OSCILLATOR I/O BGN-010219
38 ATTENUATOR I/O BGN-010220
39 3rd LOCAL I/O BGN-010221



40 RF KEY BLN-010222
41 SUB-PANEL BLOCK MEP-340
42 ATTENUATOR DRIVER BLOCK BLC-010223
43 PREAMPLIFIER BLB-010233
44 YIG OSCILLATOR BLOCK MEP-341
45 YIG OSCILLATOR DRIVER BLC-010224
46 STANDARD BLOCK MEP-342
47 TIME BASE BLB-010134
48 50 MHz STANDARD BLB-010135
49 Not assigned
50 1st MIXER BLOCK MEP-343
51 1st MIXER BTB-010136
52 RF BLOCK MEP-345
53 RF BLJ-010133
54 TRACKING GENERATOR BLOCK MEP-346
55 TRACKING GENERATOR-1 BTF-010128
56 TRACKING GENERATOR-2 BLJ-010129
57 TRACKING GENERATOR-3 BTB-01 01 30
58 3rd LOCAL BLOCK MEP-347
59 153 MHz MIXER BLC-010099
60 39 MHz MIXER BLC-010100
61 23 MHz VCO BLC-010101
62 2 MHz VCO BLC-010102
63 3rd LOCAL PLL BLC-010103
64 1st LOCAL PLL BLOCK MEP-348
65 ISOLATION AMPLIFIER BTB-010113x01/02
66 2 - 4  GHz PULSE GENERATOR BTB-010114
67 100/101 MHz OSCILLATOR BLC-010115
68 1st LOCAL MIXER BLB-010116
69 ANALOG PHASE DETECTOR BLB-010117
70 DIGITAL PHASE DETECTOR BLB-010118
71 PLL FILTER BLB-010119
72 100/101 MHz OSC. PLL BLB-010120
73 COUNTER BLOCK ME P—349
74 COUNTER BLJ-010131
75 COUNTER SWITCH BLB-010505
76 3.9 GHz L.P.F. BLOCK MEP-351



77 OPTION MEMORY BGC-010481
78 COUNTER SW BLOCK MEP-349/400
79 RF—1 BLB-011297
80 RF-2 BLB-011298
81 RF-3 BLB-011299
82 RF—4 BLC-011300
83 RF-5 BLF-011301





Fig.
No.
1 DISPLAY Section Top View-1
2 DISPLAY Section Top View-2
3 DISPLAY Section Bottom View
4 RF Section Top View
5 RF Section Bottom View

PARTS ALLOCATIONS
TABLE OF CONTENTS

DISPLAY SECTION
6 DISPLAY MOTHER BLQ-01 0203
7 DISPLAY POWER 1 BGC-01 0198
8 DISPLAY POWER 2 BGB-01 0199
9 DISPLAY POWER 3 BGC-01 0369
10 DISPLAY POWER 4 BLB-010202
11 HIGH VOLTAGE BLC-01 0204
12 CRT DRIVER BGK-01 0184
13 RAMP GENERATOR BGP-010185
14 ANALOG I/O BGP-01 0186
15 A-D CONVERTER BGP-01 0187
16 D-A CONVERTER BGP-01 0188
17 DISPLAY CONTROL BGP-01 0189
18 I/O & GP-IB BGP-01 0190
19 CPU BGP-01 0191
20 MEMORY BGP-01 0192
21 DISPLAY KEY BLG-01 0240
22 IF—1 BLP-01 0229
23 IF-2 BLP-01 0230
24 LOG AMP. BLP-01 0231
25 PHASE BLP-01 0205
26 X-Y RECORDER BGC-01 0193

RF SECTION
27 RF MOTHER BLK-010226
28 RF POWER BLF-010370
29 YIG OSCILLATOR I/O BGN-010219
30 ATTENUATOR I/O BGN-010220



31 3rd LOCAL I/O BGN-010221
32 RF KEY BLN-010222

SUB-PANEL BLOCK MEP-340
33 ATTENUATOR DRIVER BLOCK BLB-010223
34 PREAMPLIFIER BLB-010233

YIG OSCILLATOR BLOCK MEP-341
35 YIG OSCILLATOR DRIVER BLC-010224

STANDARD BLOCK MEP-342
36 TIME BASE BLB-010134
37 50 MHz STANDARD BLB-010135
38 50 MHz STANDARD SWITCH BLB-010371

1st MIXER BLOCK MEP-343
39 1st MIXER BTB-010136

RF BLOCK MEP-345
40 RF BLJ-010133

TRACKING GENERATOR BLOCK MEP-346
41 TRACKING GENERATOR-1 BTF-010128
41 TRACKING GENERATOR-3 BTB-010130
42 TRACKING GENERATOR-2 BLJ-010129

3rd LOCAL BLOCK MEP-347
43 3rd LOCAL PLL BLC-010103
44 153 MHz MIXER BLC-010099
44 39 MHz MIXER BLC-010100
44 23 MHz VCO BLC-010101
44 2 MHz VCO BLC-010102

1st LOCAL PLL BLOCK MEP-348
45 ISOLATION AMPLIFIER BTB-010113x01
45 2 - 4 GHz PULSE GENERATOR BTB-010114
45 100/101 MHz OSCILLATOR BLC-010115
45 1st LOCAL MIXER BLB-010116
45 ANALOG PHASE DETECTOR BLB-010117
45 DIGITAL PHASE DETECTOR BLB-010118
45 PLL FILTER BLB-010119
45 100/101 MHz OSC. PLL BLB-010120

COUNTER BLOCK MEP-349
46 COUNTER BLJ-010131
47 COUNTER SWITCH BLB-010505
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VW ADJUSTMENT
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TWOGCR L tV E l A
ADJ.

f from FRONT PftMCL)

M W 1  - 0 1 V -  E

TR4172 
< £ >  RAMP GENERATOR 

BGP—010185



LOO. MAO. ADJUSTMENT
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^GP-IB )

n n ^ o 
a . a . a . a . 
a . (r  a . a .

JP 3 
JP u 
JP 5 
JP 6 
JP 7

A172
Open
open
P2— 2
RR3-2
RR2-2

0069311-022-C

TR4172/4173/4173E
< 2 2 >  M E M O R Y

B G P — 010192 2/2



(from MEMORY) 
J38
I

0069209-023-A

DR 
7



*SWIND 
(from MEMORY) •

GND ,V.2.6.23.2*'39»*0

P5

P6

P7

\

ISOOn? W Mnr?> n?fl >  029 ’• 017 1 025 | n*' N

%  V  X016 i» 023 '» 024 > 012 < >

24— 26. 2T

■ uib ii uig ” uzo'1 uzi " ozz "

f  1  ^ ^  ^! D3'> D4 ̂  05 >> D6 ( 06 09 010>( DlO*

28

D15 >' 019 " 020 " 021 '1 022^>

29, 31 32 J 38
<n
_jo

(0
_)a

TR 4172  
< 2 3 >  DISPLAY KEY 

BLG —010240  1 /2



GNO 
GND 
EN1 
EN 2 
+ 5V 
GNO 
OSO 
DS8 
DSX) 
DStft 
DS20 
DS26 
DS30 
DS38 
DRO 
DR1 
DR 2 
DR 3 
DR 4 
DR 5 
DR6 
DR7 
GND 
GND 
DLO 
DL 1 
DL2 
DL 3 
DL4 
DL 5 
DL6 
DL 7 
P 3 
PA 
P 5 
P6 
P7 
%9MND( 
GND 
GND

II
il_
5

rU
15

J38

lio
hi
12
Ll3
[14
15
16
117
[16
[19
[20
L21
22
[23
24
25
[26
[27
[28
[29
30
[31
[32
,33
.34
.35

39
[40

XSWIND

DLO
rv, W-7 D2 ✓

K1A--- 7— 1
OS IB

m J t 1

DR 2 

541

y K18
D518 

D13 -DL1

DRO
V
S47

U I* y

014

K17
~~7DS10“16

DR 7 1/
S52

D15

K3D
— 7^~OS 38 DL2

Dp5

S53

OS 10 
DLO

DR5
/ A

K15---- 7— S58 / K3Er—:— ~7—

DS38

[36
)37

DR5
--^ /

[38 KD7 JS89 KE

DR 61/
S90

DS8 DS8 DS20

0069209 —  024- A



D5

D6

DL2
DL3

DR 6 DR6 DPI
/ /

K36 S43 K2E S44 K29 S45 K33
DIOjOL6 OS 30 DL7
011

P7
DS30

DS36

DS3S
DL6

DS18

K20
DS20

DRO

S92

DS28 DS28
.. DR 7 DR7

/ /
K37 S49 K2F S50 K2A

DR 21/
S51

DS28 OS 28

053
D16 DL2 OS 28

DR1 ^ ---- 0R1
/ /

K39L_-- --- 560 K31/ ‘S61 K2C ----y—

DR4
V

S62
DS300L4 DS28

DS10 DRA DR 5
/ /

K4 S78 K5 S79 K6

DR 3
V

S46
DS30

DL5
D12

PS
DRO DRO DR 3
/ / /

K38--- y-- S54 K30 S55 K2B----j S56 K27

os to
DR1 DR2
/ /

K1 see K2 S87 K3 S88

OS 10 DSO DS10 0S10

DR7/
S57

DS20

013

DR2
/ *

DR 2 DRS
/

K3A/ S65 pp K32--------7— S66 K20 S67 K28

DRO

S68
DS38 DS30 DS28 DS28

KID

DR5

S70
DR2

S71
K7

DR7
/
S72 KB

DRO
/
S73 K9

DR1
/
S74/DS18 K12---7 1

/DSO d£b 7DR8 KA . j

DR 2 

S75
DS8

DSO

K1A
DR 4 
/
S93 KO

DRO
/
S94 KK3---- 7--

DRO
/
S95 K11---  —

DR1
/
S96 KC--- y—

DR A 
/  
S97

DS 8

TR4172
< 2 4 >  DISPLAY KEY (LOCATION) 

BLG-0 1 0 2 4 0  2 /2



IF INPUT 
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(from  R M Z )
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C A 8 6 /S 0 9 / 532 /  555 RBW 3kHz BW ADJ.

0069403 - 016-F
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9 12 7 U 5 16 3 10

IC15 1G
2G

11 8 13 6 15 U 17 2
DO 1 2 3 4 5 6 7

o —
“i x 5 5 5
s's- i i s s " 8 8 i » 2K w  «  »- -  P> N  -

0 1 2 3 A 5 6 7
I C6x 4 J, 2 S 15 $ 12-1

12 11 10 9 8 7 6 5 

3 o o o o o o o o

I

0069308 — 029 — C

TR4172 /4173/4173E
< ^ 9 >  IF-2

BLP— 010230 3/3



+■ 25V o  
J701-3 3 .3 4

LOG IN O  
< J 7 0 2 )

(from  I F - 2 )

-M5V

iC476

J704-OTG
(tune)

-GNO

LOG OUT
29,30| to A-1/0

+15V®

-1 5 V ®

(lOG. LIN OFFS)

-,;C S72T°.Ot>j

0069311-030—C

TR4172 /4173/4173E
< 3 0 >  L O G  A M P

BLP— 010231 1/2



0069402-030-D

TR 4172/4173 /4173E  
<^> LOG AMP

BLP-010231 2 /2



( to IC 33 - 7 )

(SYMMETRY ADJ.)

•►(to C389)

3.33 MHz INPUT 
(from LOG AMI

(to IC21-15)«* 

(to IC 21-10)

(to R270)**

PHASE-X O
O

PHASE-Y O

}  1  1+15V -15V

0069305-031-C
TR4172 /4173/4173E

< 3 ^ >  PHASE
BLP— 010205 1/2



QATA BUS

0 0 6 9 3 0 4  - 0 3 2  - C

TR4172 /4173/4173E
<32> PHASE

BLP-010205 2/2



x OUT YOUT Z OUT 15V HGND -15V AGNO +5V D GND

0069211- 033 —B

TR 4172  
< # >  X - Y  RECODER OPTION I  

BGC—010193



SU
B-
PA
NE
L 

BL
OC
K

(J3) (J4)
3.3MHz IF OUT. INT. STD OUT 

®  @

0069209— 034—B

T R 4 1 7 2
< £ >  R F  S C H E M A T I C  S E C T I O N

T R 4 1 7 2 - R E



J46

0069209-035-A

TR4172 
< § >  RF MOTHER 

BLK-010226



POWER SW O 3
ON/OFF « <
( OV/ 12 V ) -5 o

-15V + 12V + 15V (from BLB-010223) +5V GND 5 *

0069209-036- A

TR4172 
< 3 6 >  RF P O W E R  

BLF-010370



(C Ift 'I ̂  w
3  o  a  o  o  o  o

ADDRESS 
AO Ô B- 
AK>Si

(to YIG DRIVER)

-2< 4iov!to YIG DRIVER)

+ 10V GND

00693 M -037- D

TR4172 
<37> YIG OSCILLATOR I/O  

BGN—010219



^  > OC CUT ”

I INPUT2 P. S.

INPUT SW. 
INPUT 1 :H 
INPUT 2 :l

COUNTER DATA

SINT. COUNTER

INT. STO OUT. SW. 

m z L o  ( to  STD BLOCK)

LEVEL. CAL.1M. 

S| ^ 1- 70  Hrom ATT. ORIVER)

— LEVEL CAL OUT. 

( t o  RF BLOCK)

T. G. FREQ. ADJ.
OUTPUT 

( to  3rd LO I /O )

T 0. FREQ. AOJ.
, ,  INPUT

3 ----- U -O  ( f ro m  ATT. ORIVER)

--------- > AC OVER

I -  a— ( f r om ATT. ORIVER)

■Q OC OVER

( f ro m  ATT. DRIVER)



2 1 0 FUNCTION
0 0 0 TUNE 1
0 1 0 TUNE 2
0 1 1 TUNE 3
1 0 0 3rd LO PU. 1/N
1 0 1 3rd LO CON.
1 1 0 TQ CON,.

o o  o o O O O O o

VR 90 DATA 1000 TP 1 i-5V ADJ.
VR 96 DATA 50 TP 2 +5V ADJ.
VR 98 DATA 50 TP 3 4-5 V ADJ.

m 3

2 j o
CL

w > - J  ?
£ <n E

T>2 Y 2 
p> ^

7B
 

—
C

3>i

SWEEP A SWEEP B
DATA J165 DATA J 165

VR 87 0 - 2000 5V ± AV VR 94 500-1500 5V ±  4V
VR 68 0-100 ±20mV VR 93 0 -100 ±<0mV
VR69 0-100 ± 2mV VR 95 0 -100 ± <mV

3rd WEEP B 
(to 3rd PLL \
V J90 )

ASM)

006930) -039- B

* 4- o  o  O s_l 1M
a

TR4172 
<39> 3rd LOCAL I/O  

BGN—010221



I

S IS RF ATT. AUTO

S16 RF ATT.

S17 INPUT 1 AC

S18 INPUT 1 DC

S19 INPUT 2

S20 NORMAL

S21 PHASE

$ 2 2 6 . DELAY

S23 TG ATT. LEVEL
5  24 TG

S 2 5 LO REM

S 2 6 MAST. RESET

0 0 6 9 2 0 9 -0 4 0 -  A



L E D

LOO RF ATT. L 10 NORMAL

L01 INPUT-1 AC L 1 1 PHASE
102 INPUT-1 DC L 12 0 .  OELAV
LOS INPUT-2 LI 3 TO ATT.

114 1 0 /R E M

TR4I72 
<A0> RF KEY BLOCK (MEP-352) 

BLN-010222



0069209 -0 A 1 -A

T R 4 1 7 2  

< v T >  S U B - P A N E L  B L O C K  

M E P - 3 4 0



TR4172
<£> 

ATTENUATOR 
DRIVER 

BLOCK 
B
LC—

010223

•  £ = ♦
X #• M

/-------->  .-9 <
Q O O p Q

g o3
3
t PSm

S
> c>

ins
j> j> 1j>

W9
3 <
s

> j 
§

s

S*0

D3 ( 

02 ' 

01 

DO (

RF LEVEL ADJt 

TO FREQ. ADJ.

IN  2 POWER SUPPLY 

DC CUT

1 I,: 1 L ii: - _j_l
1 1 s Pf>̂ 1|S3HI— 1

§*3—II---T w*a>’ ll5 *aTI in lit 8SY i/i’ 1 t»y* „vv - 8*53
lia L'Y* iiTJib * L Y t?
j ?« ^  
1 0) _Is

ss
§s°w ia— ;§ iC2 ;Eg 3;s ; *•

TG ATT. 

- O  TG-1

-O T G -2

- O  70 -6

i
j

i_ -{4 _ J _ I
§ 3 . 1  " 5|S S M I---- 1
© n

\ n 983-41— ^ —1

22
v* a?9* qt

i f L V
§ §

s f
J4 T . r r L  n / 5

§5
s s25 ^ ^ L c r . . .  S§
(AS 

26 ? • s s

S i  ^ 1
1

/ s 13

8 a ] i § i cs ; c§ i = 1 2 :§  : Eg

RF ATT. 

-O R F - 1

-O  RF~2

- O R F - 3

-O R F -5

-O R F -S

O  R f  LEVEL AOJ.

0  TG FR6J AO J.

3P R E  AMP(-HSV)

INPUT SELECT <

/ H IN  1 
\ L  IN 2

o n e  OUTPUT (to  TOP- 5t03)

O  INPUT COM SW

—O  « o  T O P -5103 :

0 ( t o  T O P -5103 )



ICl IC2

0069403-043- C



=1—0 pF OUT.son 10to1 0 0 0MHz
( GAIN 30<JB±3dB)

LH330uH
°uJom ATT. DRIVER)

P 'Ttr 50V

T R 4 1 7 2  

< ^ 3 >  P R E A M P L I F I E R  

B L B - 0 1 0 2 3 3



0069303- 044 -C

T R 4 1 7 2

< £ £ >  Y IG  O S C I L L A T O R  B L O C K  

M E P - 3 4 1



Eo
R66 FM TUNE GAIN ADJ.
R59 FM SWEEP GAIN ADJ.

R46 J131 PIN2-3, TP2-TP U OV ADJ.
R42 YIG OSC. 2046 MHz ADJ.
R53 J132 PIN 2-3i TP 3-TP 5 OV ADJ.

0069404 - 045-E

T R 4 1 7 2  

< ^ 5 >  Y IG  O S C I L L A T O R  D R IV E R  

B L C - 0 1 0 2 2 4



• I l l  
I I I I I 
I I I I I T T ---

i

61 7 J59 -0-0-

S MHz OUT.

<o> (O )  < § )  < § )

K O )
J51 < 0J52 s >J53 J54 50 MHz STANDARD 

BLB-010135
5 MHz X tal 1 10 MHz OUT. 1 

| 1|
J55 (C 50MHz STD OUT. tCAL.OUT.I 

CBU 2
xn 1 1 

1 1
1 |. 10MHz out:
1 0— 1— 0 
I | 10 MHz IN.

TIME BASE
BLB - 010134

-O 5MHz IN.

FL 21,22 FL23to»'

O -

0 - 0

u _

FL 27.28

0069309 - 0 4 6 -B

T R 4 1 7 2  

< ^ >  S T A N D A R D  B L O C K  

M E P - 3 4 2



STD AOJ. 
(to J59)

(, un/ u< +5V/0V

from ATT,

IC 2

10MHz OUT.
-O to COUNTER BLOCK 

(JS2 )

-O 10 1st PLL BLOCK 
(J53 )

-O 10 3rd PLL BLOCK 
(J54)

r
-O\l0 50MHz STANDARD 

J  GNO

-O to INT. STO.OUT. 
(J51)

0069209 - 047-A

T R 4 1 7 2  

< A 7 >  T I M E  B A S E  

B L B - 0 1 0 1 3 4



-mv

0 0 6 9 3 0 6 -048-B

T R 4 1 7 2  

< 4 8 >  5 0 M H z  S T A N D A R D  

B L B - 0 1 0 1 3 5



RF SIGNAL INPUT 
(from BF ATT.) 
CBL 17

■<§>I 1.8 GHi IPF

INTERFACE
THD-217

205GHz JF OUTPUT
/ l o  RF BLOCK\ CBL 20

- © * - < S )

+15V

0069209-050-A



RF SIGNAL INPUT 
(CBL 16)

■<§)
(CBL Id)

<§>
1

T R 4 1 7 2  

< 5 0 >  1 s t  M I X E R  B L O C K  

M E P - 3 4 3



RF INPUT 
MHz to 1.0GH*

2.05GHz

0069209~05t~ A



®ts( LO INPUT 
2to AGHz

TR4172 
< s T >  1st MIXER

B T B - 0 1 0 1 3 6



S  30 “ » 
m  "n »

A
i 2  3  

w  o  ^

^  *  M



OOS9X)5-OS3-C
TR4172

<5^> RF
BLP-010133

IF OUT 
3.3MHz/to otsPtAv seer ION' 

VIF-BLOCK i

33MHz LO OLTT.
(to TG BLOCK -3a6m )

33MH i  OUT.
(to COUNTER BLOCK) 
( -20d6rn J



u:
a;

0069301 - 0 5 4 -  B

T R 4 1 7 2 / 7 3  

< 0 >  T R A C K IN G  G E N E R A T O R  B L O C K  

M E P - 3 4 6



/  to  COUNTER BLOCK'
\-2 0 d B m  J

0069405-055 — C

T R 4 1 7 2

< 0 >  T R A C K IN G  G E N E R A T O R - 1  

B T F - 0 1 0 1 2 8



(nam. -15 V 
\PHASE <

TG ( i* q  AOJ. ------  _  „

/tromMLOttiP T H
(  Iron* p*r*\ ] X  - L .  t l ,cVô+lSV ' T *TT r

w  w * r  rb 
C12I D2t « w

NOMAL

(from 3rd 1/0^ 
NOMAL ■

TUNC

r<J i / o r
. +»vl

-1 S V

TUNE 
/from  M l / O  
f nine 
\  NOMAL

AOC VOLTAGE 
in  p u i  

<fiom TGI)

30 MHz B.P.F. BW 3MHi

cw
7P CI61 '

. 7 T ^ . 7 L \  
i  : : i  : ; i

o.oiu sr js

r

I/O \  
H *15V ) L -»V/

■^AAri
llan J r * L

H67 M  . . . .

- t -----W » —  O K  ^ 0 1 6 * 1
ic i3 5  1 p027
T 0 0 t? u  ; 'CUJ ~  1202 
^  ftQMu H O I 21iM J JuH

,  - i S E T E ^ r

-W j w n *
--------- 1— w v — dm ^rcue
. . . .  -J- RW . .  To.OWuL 

,  ,k !& > » *  ^

RTt l  
3 3k ^

C156 C157 C159 CI60 06 2  C163 
20p «2p » p  t i p  ?0p M p

) .» > *« *
IN

/a t  TUNC \  
[ MOOC I
\  from 1 0 4 /

L»1
aouH

c u t  7 0JM7U

I Z T V ,  Isa* Jacm%

170MHz (3rd 10) 
IN.f-MdBm)

10 OH/CFF OOMT. 
(*KW -15V \ y*wn 3rd LO i/0}
TO. OUT.

[to  TO-3 )
\0  dBm /

00**301-05*-B

T R 4 1 7 2  
< 56> T R A C K I N G  G E N E R A T O R — 2 

BLJ-010129



2nd LO 
' 1.84GHz IN \( j  
+5dBm MIN. \ 
from 1.84CHzl 
BPF /

— 15V --- S

C49 
4 700P

0069305  - 0 5 7 - C



4K 4̂

>0.0^  O.OIjj

777

2.0 4GHz IF OUT. 
C*0 /to TH0-2I81 P 2.05GHz AMP. 8, BPF

- 7 d B r

206M H z IF IN 
( from TG-2 OdBm )

T R 4 1 7 2  

< 5 7 >  T R A C K I N G  G E N E R A T O R - 3  

B T B — 0 1 0 1 3 0



(to COUNTER 8LOCK
O O O O <? - w •> « w  T—g

( f r o m  3 rd  LO I / O )

(from 3rd LO 1/0)̂

/from MEP-342 N 
UIME BASE J54/ w

s w -4
m a . 3
■D
1

U
r-
O

■li

N)
A o-si >

r*

00
1“
o
o
*

23MHi OUT. ^  A j  
(to COUNTER 3L0CKKi/ jspl

(to COUNTER BLOCK 5 ®  j
S I  i

ff g 11 ^ s i g
O r  ** ' J o o o o o o o o r *
z ^ 8  3  ^  M '  °  8

2MHz 
VCO 

CON.



0069311 - 0 5 9 - 0

TR4172
< | 9 >  153MHz MIXER

BLC—010099



006940S-060-D



TR4172
< | 0 >  39MHz MIXER

BLC -010100



0069310-061-C

TR4172 
<61> 23MHz VCO 

BLC-010101



0069611 -0 6 2 -0

TR4172
< | ^ >  2MHz VCO

BLC-010102



( f ro m  J 9 M H I M IXER) 
41MHz IN .

R31
5.W

(from 23MHt VCO) 
* 5 M H H 0  4 7 M H t C61

O .O lji 

@ — |

( fro m  3rd LO. I / O )

LOCK |N O .

( to  3rd L a  Vt)>

lOMHx |R( 
(from TIME BASE)

~ 1 0 C K  CON. 
' u (tro m  3rd LO. ( /& )

3 rd  SWEEP A 
(fro m  3 rd  LO. I /O )

I C T - 4 , 5

TR 4172  

0 0 6 « 0 7 -0 « -D  < § >  1'* L° C * I ; / LL  
B L C - 01 0103



H I U> IF  OUT. 
{ to  COUNT BLOCK)

-O  GNO 

-O  GNO

■2~o l o c k !

O  A LOCK ON/OFF

O  1/N DO
o ’/ ^  01
O V « 0 !
-o yu 03

O V N 0 4  
0 1 / N  D5 

■ O l/N  0 6  

O  l /N  0 7  

O  tF  COUNT SW

* - o

' o  m r * *
«_/-» 100/WlMHi 

1/N 0 2  
O  LOCK IN O -2  

O  100M Hz SW 

-O 101 MHz SW 

■O GNO

T R 4 1 7 2  

<6A> 1st LOCAL PLL BLOCK
0069.09 -OM-D MEP-348



2 to4GHx 1*1 LO. INPUT 
( fro m  COUPLER)

-15V
1 from ATT.ORNErTT

Jd l RAD

JR26--  3dB PAD H)5
T X  '-5k

P W V - j

pTt t  cm cao-j-4700p 4700p-j-

35V

0069311 - 0 6 5 - 0



4§) 2 to A GH* 1st L tt OUT. 
fXOI
\« o  t i t  LOCAL MIXER

X02
MEP-351 

3.9GH* L.RF. BLOCK

T R4 1 72  
< < § >  ISOLATION AMPLIFIER 

B T B - 0 1 0 1 1 3 x 0 1 / 0 2



“ 15V

0069305 -066 -B T R 4 1 7 2

< 6 ^ >  2 - 4 G H Z  P U L S E  G E N E R A T O R  

B T B -  0 1 0 1 1 4



0 0 6 9 *0 4 - 0 6 7 -E



T R 4 1 7 2

< # 7 >  1 0 C /1 0 1 M M Z  O S C IL L A T O R  

B L C — 0 1 0 1 1 5



COMB. IN

0069209 -068-A



IV,
- o n p v .

L11
- ^ n r v

_L C5 
T » P

m

L12

- H f i n -

J. C6
T 'S O P

50MHz LPF

L13
- n n p -

JL C7 -risop

777

Xca 
*82p

JF OUT
k  to 46HHz\ l-30dBm j

T R 4 1 7 2  

< 6 8 >  1 s t  L O C A L  M I X E R  

B L B - 0 1 0 1 1 6



REF IN IMHs
O

/from OIGITALN ( PHASE I \DETECTOR /

+!5V-=-

-»5V-=-

+ 5V-S-

VIG IF IN (from O P ISO AMP)
O

C86 - L
00*7»r

( fro m  D IG ITAL PHASE DETECTOR) 

F IL T E R I

o

L11B
* 7 0 jjH

- o n r -

_ ^ C » 6  ZZZ tOji 25V
L119 *70y
- o n n -

C97aft tOM
*5V

1  *■
X  C 103 0.04ZP

C 75  X  < R 3 #  
0 .0 *7 v  - r -  < 1 0 0

77?

+  15V C 7 4 : _  
0 .0 * 7 j iT

C 98  
‘ 5.10JJ 

25Vin 7frLIZO
- O H P ------ r

_ _  C 99 -L .C 1 0 4  
T  0 .0 47p

Tff

Z £ C100
10u 

rr * ft
ztfcioi I

> +  5V

777
IOji
2 5V J C 105 

0 .0 4 7 jt

a
FO IS \ M o t j

L 113 
0.22jjH

L114 C e i CB2 C83 
0.22>jH 6 #0p  3 30p  SSOp

X  C77 _ L C 7 8  J _ C 7 9  J . C 8 0
~r gbp -r nop t 110p T  sbp

O  M & 6°  m w *
to tit PLl\

her )

VIG IF  IN  ANALOG LOCK O N /O F F  
r from  DP V  0 V /5 V  \

R'JISO AfnpA. from  YIG DRIVER I

Unless otherwise noled, resistors are of carbon lype

00693)1 -069- 0

TR4172 
< | 9 >  A N A LO G  P H A S E  D E T E C T O R  

B L B —0 1 0 1 1 7



I l l  PLL IF IN.

from 1*1 PLL 
MM

\CMHz to UM Hz

1*1 p l l  i f
- o  COUNTS!

ON/OFF  
(+W V /-1 W  from VIO I / O )

0  COUNTER OUT
AO COUNTER BLOCK \

+ SV A J «  >

FILTQU
«o  A. PMASC OCT.)

FILTER 2
<10 A PHASE OCT )

( F l l - 2 )  (F IL - I )  
(K - I)  <K-2>

U n it** oth*(wise noted, rest*tor* ot 1/6W cwbon type 
A. PHASE OET : ANALOG PHASE OETECTOR 
0. PHASE OET : DIGITAL PHASE DE1ECT0R

OOtHtl -070- 0

TR41 7 2
< T O >  DIGITAL P H A S E  D E T E C T O R  

B L B — 010118



+15V

A.DET II 
(Irom A

D. DET U 
(from D. P

+15 V

-15V

U 4  47*1 H LAS
75uH

* O - 

)
“  C2B 

0.022p

7TT

L46 L4775>jH 47jjH
- n n r ^

:C29
0.022ju

: C30 
0,022 p

777

LAB470/liH
- n n p ~

2 ? C31 
“  10>i
7tT 25V L49 470JJH

- t — n u p -
- t C33
Z Z io h

n r™

7J7 C32 
“  10/j 
7^  25V

2 2
+
T7T

C34
10/u
25V

+ 15 V

-► -15V

0069311-071-C



I L L3L41 3L«SrU3

-O A. OET OUT

C2 U 
470p

C25
200<*j

C26
4700p

777 777 777

C27
3300p

TfT (to YIG 0.)

-O 0. OET OUT

< 7 1 >
TR4172 
PLL FILTER 
B L B — 010119



( Lttt to 13* : 39MHz ADJ.) 
Mi

(C 96/98 : 105MHz ADJ.)

(from ICS-I) w (1rom W0/H>1MHiOSC JUS)

LI 39ATOajB
j W 1

O too/ 101 MHz LOCK SIG.<»o 100/)01 MHz OSCJ
+ 15V O--- f--------*---►  +15VTsTf 4

LH0
-19 V O-

+5VO

«0uH
J — OnT1--T---►  -«V

s  r 10M2SV
W V ------ ►■♦15V
R1B2
100

;C1i1
"0J3V

0069311 -0 7 2 -E

T R 4 1 7 2  

< 7 ^ >  lO ty 'lO I M H z  O S C . P L L  

B L B — 0 1 0 1 2 0



T
R

4
1

7
2

0
0

6
9

2
0

9
-0

7
3

-B
 

C
O

U
N

T
E

R
 

B
L

O
C

K

M
EP 

-
3

4
9

^Irom ^TD^BLOCK 

INPUT SEL.A

DATA

( XINT. COUNT. P71 Tr 00 P72 Ij
r 0 1 P73 I
r 0 2 P74 I
0 3 P75 T

' D i> P76 T' 05 p77 r
r D 6 P78 T
r 0 7 P79 I' T

C S1 9 s i
O  -a

2  V

GNO
GNO

-15V FLl
f + S V F I 2I

r GND

S -S "S

*
2

2TJ z-o 2TJ
5 S

OO U>p y>m K1—
z > O

— (X H X >
c i + +  J.

-n m q  o no



(from STO BLOCK)
m +*v

IsfT U  I t l  7|i?lis

INPUT 1 
(tOOhHz to 1.5 GHz)

w *

-o  * int COUNf
( lo  AH l/0>

INPUT ?
{from COUHtEd SW )

TR4172 
<74> C O U N T E R

B L J — 010131
0 0 8 9 3 0 5 - 074 - 0



(+8 dBm)
R,04O.OIp - r  3 3 It
W r

1st LO IF Sto 45MHz 
/■from 1st PLL\ 
 ̂ BLOCK ) -IdBm 

( J * * )

3rd LO 153.3 MHz 
(from 3rd LO \ 
V BLOCK / 

OdBm 
(J *6 )

/Iron* 3rd L0\ 
V. BLOCK 1BLOCK -1 dBm

(J4 7 )

3rd LO 13 MHz VCO 
/from 3rd U)\ 
V BLOCK > OdBm 

< J*B )

2nd LO 20*MHz 
(from RF BUXK) 
- 15dBm
(J49)

4th LO 33.3MHz (from RF BLOCK ) 
-18dBm
(J45)

0069209 - 0 7 5 - A

T R 4 1 7 2  

< ^ >  C O U N T E R  S W IT C H  

B L B - 0 1 0 5 0 5



(THD-219)

0069209

2 4GHz 1st LO

(to 3.9Hz LPF)

I

I_________

----------------------------------------------------------------- f t

2"to 4GHz ISOLATION AMPLIFIER 

BTB-010113*02

I

I
I

. J

2-4GH* 1st LO 
OUT.

CBL 36
(to TG BLOCK TG-1 + 6dBm)

1-UWz 1st LO 
IN.

CBL 29
(from YIG OSC BLOCK 2d8m) 

COUPLER

FLl

I E

T R 4 1 7 2  

< 7 6 >  3 . 9 G H z  L . P . F .  B L O C K

- 0 7 6 -B  M E P - 3 5 1



TR4172
0069302-077-A OPTION MEMORY

B G C -010481



INPUT TG

CBflA

CB75

0069502-076 — A

T R 4 1 7 2

< 7 8 >  C O U N T E R  S W  B L O C K  

M E P - 3 4 9 / 4 0 0



LSI
C50 C51 
fO p 10 p

H I—
R118.2k' 560 — --- I f

— I C4«

H D l - r 1 ® ! .  3Pxi fil T7TXIOI (204MHz)

d

L89
l8 0 p H

-15V O---------------- T----- HTIT'-------- *------*------- ► — 1SV

J-C69 C70 X  - L  C71
-J4700p 1Qh/ 25V^ "jT *700p

0069502-079- A



C66
0.1>j

TR4172 
< 7 9 >  RF — 1

B L B -011297



613MHz IN 
Irom RF-1

C3t L5I

0069502 — 080— A



1.84GHz OUT 
to 2nd MIX

1.84GHz OUT 
to  TG

TR4172 
< § £ >  R F - 2  

B L B - 011298



Pattern

cw ifs ff j-  f i f / A  T R 4 1 7 2

< & >  R F  — 3

B L B — 0 1 1 2 9 9



— 15V O-

- 1 5 V O

470pH

C 56 .
I0jj/25V  J .0 V ? 5 $ P +

C 50 
1 0 ^ /25V +

m

777 175 
470yH

—*— n n o -

J - C 5 1  
* r  4 7 0 0 p

-► -  15V (B)

-► — 15V (A)

0069502 -  082— A <§2>

30MHz OUT 
( t o  R F - 5  )

T R 4 1 7 2  

R F - 4  

B L C - 0 1 1 3 0 0



— 15V O -

TR4172 
<< ^ > RF— 5otifioj  - tSi-A BLF-011301

JMMMi 
IF  OUT

33MHz 
TG OUT OdBm

- 1 5  V

33MHz
COWTEROUT
-lO d B m



DISPLAY Section Top View-1



TR4172 Parts Allocations - 2

D I S P L A Y  S e c t i o n  T o p  V i e w —2



TR4172 Parts Allocations — 3

D I S P L A Y  S e c t i o n  B o t t o m  V i e w



H
f a
■p>

ho

n j
0)

rr
CO



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  -  5

RF Section Bottom View



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  -  6

& I - & P  L A Y -  M O T H E R  -  - B L £ - < m 2 G 3

/o



TR4172 Parts Allocations - 7

D I  S P L A Y - P O W E R - !  - B G C - 0 1 0 1 9 8



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  -  8

9

D I S P L A Y —P O W E R -  2 ~ B G B - f r 9 * ^



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  -  9

DISPLAY -POWBR-3 BGC-Ot0 3 6 9







T R 4 1 7 2  P a r t s  A l l o c a t i o n s  -  11 

— H I ^ H - V O L T A G E -- Bte~0H>204-—

/ /



J281



4

96—



RAMP-GENERATOR ->BGP—W H  85



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 13





T R 4 1 7 2  P a r t s  A l l o c a t i o n s  -  14 

- - - A N A L O G — t / O — - B G P - G 4 G 4 & 6 —



A-D- CONVERTER— BGP-01018^



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 16 
-- D-ft-C  Q N V E R T E R — B G P - 0 10 |8S  “

D/A 
SH



T R 4 1 7 2  F a r t s  A l l o c a t i o n s  - 17 

-  M a w * *  c q g m  b g p - o i o i  8 9 -





T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 18

I / O  -& G P -IB  BGP-OtO-1 90





MEMORY BGP-OIO T92



M S P  LAY- K E Y -  BLG-&fG-24&





T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 22

IF-1 BLP-&V0229



lO -d 'IS --  Z - d l -

IZ -  suo-i^booxxV  s :u e a



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 24

LOG. AMP-. BLP-(H023 1



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 25

-PHASE BLP—010205•





T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 26

X—Y--RECORDER—  BGG-O-f&f 9-3-



TR4172 Parts Allocations -

RF MOTHER- - BLK-<H022&



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  -  28

R F - P O W E R — B L P - W H W



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 29 
- Y I G - O S C  IiiLATOR— £/0— 9-





T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 30

------------------ ATTENUATOR i/O BGN-0t&22Q -
)



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 31
B G N -0 10 224—



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  -  32 
- - - - - BF — K E Y  -  B L N — 04022*2- - - - -



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 33

SUB-PftNEIr BLOCK— MEP-340



PREAMPLIFIER -010233

T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 34

SUB-PANEL- BLOCK— MEP-340



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 35

YIG-OSCILLATOR-BLOCK— MEP—344

v.
*



I ME BASE 'B-010134

T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 36

STANDARD-BLOCK — MEP-3 4 2-



50 M H z  S T A N D A R D  
B L B - 0 1 0135

T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 37

STANDARD- B t O G R —  MEP-34-2



50 M H z  S T A N D A R D  S W I T C H  
BLB- 0 1 0 3 7 1

T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 38

-STANDARD-BL OCK-- MBP~342~



•  ... . . .>  '  •  : ; . • 

1st MIXER 
BTB-010136

T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 39

1S  tr- M I X E R-BLOCK- M E P - 3  43





RF BLOCK • MEP-345





T R A C K I N G  G E N E R A T O R - 3  
B T B - 0 10130



TR
AC

KI
NG

 
GE

NE
RA

TO
R-

BL
OC

K— 
ME

P-
34

&



T R A C K I N G  G E N E R A T O R - 2  B L J - 0 1 0 1 2 9



A

TR
AC

KI
NG

- 
GE

NE
RA

TO
R—

BL
OC

K-
 * 

ME
P-

34
6



3rd L O C A L  P L L  
B L C - 0 1 0 1 0 3

T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 43

3rd- L O C A L  “BLOCK" M E P - 3 4 7





£9
U

T R 4 1 7 2  Part s A l l o c a t i o n s  - 44

3rd LOCAL BLOCK --MEP-347



T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 45

1st LOCAL PLL BLOCK MEP-348





T R 4 1 7 2  P a r t s  A l l o c a t i o n s  -  46 

--- C O U N T E R - B L O C K - - M E P - 3 4 9 - - -

COUNTER
BLJ-010131



C O U N T E R  S W I T C H  B L B - 0 1 0 5 0 5

T R 4 1 7 2  P a r t s  A l l o c a t i o n s  - 47

COUNTER-BLOCK--  MEP-349





T R 4 1 7 2  
M E C H A N I C A L  P A R T S  L I S T  

D I S P L A Y  S E C T I O N  
F R A M E  & C A B I N E T  A S S E M B L Y

Fig. & 
I N D E X  No.

S t o c k  No. D e s c r i p t i o n Q t y

14-1 1 M B S - 1 8 8 4 0 A 0 0 1 B P A N E L ,  m a i n 1
2 M H T - 1 8 7 8 9 B S U B P A N E L ,  l o w e r 1
3 M B T - 1 8 7 8 4 B B E L T  C O V E R ,  l o w e r 1
4 M C T - 1 0 1 64B 4 U  S I D E  C O V E R 2
5 M P X - 1 5 0 7 0 A B E L T  C O V E R ,  4 U  s i d e 2
6 M H T - 1 8 7 8 8 B S U B F R A M E ,  u p p e r 1
7 MMX- 1 1 0 9 1 A B E L T  C O V E R ,  u p p e r 1
8 M B T - 1 8 7 4 3A C R T  P A N E L ,  u p p e r 1
9 M B S - 1 8 8 0 7 A 0 0 1 A C R T  P A N E L ,  l o w e r 1

10 M C T - 2 0 3 3 5 A B E Z E L ,  C R T 1
11 M P X - 2 1 6 2 1 A F I L T E R ,  C R T 1
12 M B X - 2 0 4 9 6 B C O V E R ,  b o t t o m 1
13 M B X - 1 8 8 5 9 B C O V E R ,  t o p 1
14 M H T - 1 8 8 6 3 D F R A M E  A , s ide 1
15 M B X - 1 0 2 1 1 A P L A T E ,  4U  s i d e 4
16 M P X - 1 0 2 9 8 A C O V E R ,  s i d e 1
17 M K T - 1 8 7 2 7 A F O O T ,  s t a c k 2
18 M M X - 1 0 2 6 7 B F O O T ,  rea r 2
19 M M X - 1 0 2 7 0 A H A N D L E 1
20 M P X - 1 8 8 2 0 A C O V E R ,  s i d e  : f r o n t 1
21 M P X - 1 8 8 2 1 A C O V E R ,  s i d e  : r ear 1
22 M H T - 1 8 8 6 2 A F R A M E  B, s i d e 1
23 M K N - 1 0 4 4 2 A S P A C E R ,  h a n d l e 2
24 M K N - 1 8 7 2 9 A S T O P P E R 2
25 M H J - 1 8 7 5 0 A H O L D E R ,  M E P - 3 3 7 1
26 M M K - 2 0 4 0 3 A F O O T 4



TR4172
MECHANICAL PARTS LIST

DISPLAY SECTION ASSEMBLY

Fig. & 
I N D E X  No.

S t o c k  No. D e s c r i p t i o n Q t y

14-2 1 M B S - 1 8 8 4 2 A 0 0 1 A P ANE L, D i s p l a y  S e c t i o n  r e a r 1
2 D M F - 0 0 0 4 8 8 F A N  M O T O R 1
3 M B S - 1 8 8 4 1 A 0 0 1 A S U B P A N E L ,  D i s p l a y  S e c t i o n  r e a r 1
4 M B Z - 1 8 8 1 3 A H O L D E R  A, h e a t  s i n k 1
5 M B Z - 1 8 7 7 2 A H O L D E R  B, h e a t  s i n k 1
6 M K J - 1 8 8 5 5 A H E A T  S I N K 1
7 M B Z - 1 8 7 5 1 A P LAT E, c o n n e c t o r 1
8 J C B - A C  0 4 4 J X 0 1 C O N N E C T O R  (J4) 1
9 M B J - 1 8 8 5 6 A H O L D E R ,  t h y r i s t o r 1

10 S E E - S F 1 0 D H 1 T H Y R I S T O R 1
1 1 L T P - 0 0 0 4 8 6 T R A N S F O R M E R 1
12 M B J - 1 8 8 6 1 A F R A M E  A 1
13 M B J - 1 8 8 6 5 A F R A M E  B 1
14 M B J - 1 8 7 9 1 A F R A M E  C 1
15 M B J - 1 8 8 6 4 A F R A M E  D 1
16 Y E E - 0 0 0 1 51 S U P P O R T E R ,  c i r c u i t  b o a r d 18
17 M K Z - 103 1 1 A S P A C E R  B O L T 1
18 M K J - 1 8 7 4 6 A S U P P O R T E R  A, c o n n e c t o r 2
19 M K J - 1 8 7 4 7 A S U P P O R T E R  B, c o n n e c t o r 2
20 J C B - A C 0 5 6 J X 0 2 C O N N E C T O R  (J41 to  J57) 17
21 M H J - 1 8 7 4 8 A S U P P O R T E R ,  c i r c u i t  b o a r d 1
22 M B J - 1 8 8 3 9 A C OVE R, c i r c u i t  b o a r d s 1



TR4172
MECHANICAL PARTS LIST
CRT & SHIELD ASSEMBLY

Fig. & 
I N D E X  No.

S t o c k  No. D e s c r i p t i o n Q t y

14-3 1 N C R - 0 0 0 169 C R T
2 M B X - 2 16 2 3 A C R T  B A N D  (Upper) 1
3 M B X - 2 1 6 2 2 A C R T  B A N D  (Lower) 1
4 Z T A - 0 0 0 1 23 T A P E 1
5 M K J - 1 8 8 7 3 A F R A M E , C R T 1
6 M B J - 1 8 7 4 9 A H O L D E R ,  V R 1
7 J T F - A F  0 0 1 E X  0 2 T E R M I N A L 1
8 R V R - B L 5 K V R  (R4) 1
9 R V R - B A 5 K V R  (R3) 1

10 R V R - B A 2 K V R  (R2) 1
11 R V R - B L 2 K V R  (R1)
12 D C B - 9 S 0 4 9 5 C O N N E C T O R  (J5) 1
13 D C B - 9 S 0 4 8 1 C O N N E C T O R  (J6) 1
14 M B X - 1 8 8 7 9 A S H I E L D  C A S E ,  C R T 1
15 M B X - 1 8 7 7 0 A C L A M P 1
16 Z T B - 0 0 0 0 2 2 T U B E 1
17 L C L - E 0 0 4 7 4 COIL , C R T 1
18 Y E E - 0 0 0 0 7 0 G R O M M E T  A 1
19 M P X - 1 8 7 6 6A C U S H I O N ,  C R T  n e c k ,  s p o n g e 1
20 M P X - 1 8 7 6 7 A F I L M ,  m y l a r 1
21 M B J - 1 8 8 1 2B C O V E R ,  H V  b o t t o m 1
22 M B J - 1 8 8 6 0 C CASE , H V 1
23 M B J - 1 881 1C C O V E R ,  H V  t o p 1
24 M B J - 1 8 8 5 4 A H O L D E R ,  H V 1
25 Y E E - 0 0 0 0 6 8 G R O M M E T  B 2
26 M K N — 12 9 7 4 A S P A C E R  B O L T 1



T R 4 1 7 2  
M E C H A N I C A L  P A R T S  L I S T  

D I S P L A Y  K E Y  B L O C K  
M E P - 3 5 4  A S S E M B L Y

Fig. &
INDEX No.

1 M B S - 18 8 4 0 A 0 0 1B P A N E L ,  D i s p l a y  S e c t i o n  m a i n
2 M E E - 2 0 3 1 3 A KNOB, D A T A
3 M M X - 1 0 2 7 8 A A C R Y L A T E ,  L E D
4 M K X - 1 8 7 1 5 A S HAF T, k n o b
5 M K X - 1 8 7 3 1 A H O L D E R ,  e n c o d e r
6 M K X - 1 8 7 1 8 A J O I N T
7 M K X - 1 8 7 14A C O U P L I N G
8 R E 2 0 E N C O D E R

S t o c k  No. D e s c r i p t i o n Q t y



T R 4 1 7 2  
M E C H A N I C A L  P A R T S  L I S T  

D I S P L A Y  S E C T I O N  
R E A R  P A N E L  A S S E M B L Y

Fig. &
INDEX No.

14-5 1

2

3
4
5
6

7
8 

9
10

11

S t o c k  No.

Y E E - 0 0 0 2 6 8  
M B S - 18 8 4 2 A 0 0 1A  
M B T - 1 8 7 3 2 A  
M B J - 1 8 7 8 1 A  
J C S - A C 0 2 4 J X 0 3  
M P X - 1 6 1 1 3 A  
D M F - 0 0 0 4 8 8  
M B Z - 1 8 7 1 0 A  
Y E E - 0 0 0 5 2 4  
J C D - A A 0 0 3 P X 0 1  
M B J - 1 8 7 0 9 A

D e s c r i p t i o n

G U A R D  A, f a n  m o t o r  
PANEL, D i s p l a y  S e c t i o n  
G U A R D  B, f a n  m o t o r  
P L A T E  A, c o n n e c t o r  
C O N N E C T O R ,  G P I B  
B L A N K  P L A T E  
F A N  M O T O R  
H O L D E R ,  f a n  m o t o r  
R U B B E R , v i b r  at i o n - p r  oof 
C O N N E C T O R  (J1)
P L A T E  B, c o n n e c t o r

Q t y

1

1

1

1

1

2

1

2

4
1

1



T R 4 1 72 
M E C H A N I C A L  P A R T S  L I S T  

D I S P L A Y  S E C T I O N  
R E A R  S U B P A N E L  A S S E M B L Y

F i g .  &
INDEX N o.

14-6 1 M B S - 1 8 7 9 6 C H O L D E R ,  B N C  c o n n e c t o r
2 Y E E - 0 0 0 2 3 4 S P A C E R  B O L T
3 J C S - A E 0 0 4 A X 0 2 C O N N E C T O R  (J2)
4 J C F - A B 0 0 1J X 0 2 C O N N E C T O R ,  B N C  (J3, J15, J14, J13)
5 M H J - 1 8 7 1 1 A H O L D E R ,  r e a r  p a n e l
6 M B Z - 1 8 7 9 4 A H O L D E R , tr ans f orraer
7 J C P - A X 0 0 2 J X 0 1 C O N N E C T O R ,  p l u g  s o c k e t  (J3)
8 M B S - 1 8 8 4 1 A 0 0 1 A S U B P A N E L ,  D i s p l a y  S e c t i o n  r e a r
9 M B Z - 1 8 8 1 3 A H O L D E R ,  h e a t  s i n k

10 M B Z - 1 8 7 2 4 A GUID E, c i r c u i t  b o a r d
11 J T E - A G 0 0 1 E X 0 1 T E R M I N A L ,  G N D
12 J C D - A A 0 0 3 P X 0 1 C O N N E C T O R  (J1)

S t o c k  No D e s c r i p t i o n Q t y

1

2

1

4
4



TR4172
MECHANICAL PARTS LIST

LOG BLOCK MEP-337 ASSEMBLY

Fig. & 
I N D E X  No.

S t o c k  No. D e s c r i p t i o n Q t y

14-7 1 M B J - 1 8 8 7 0 B S H I E L D  CASE, M E P - 3 3 7 1
2 M B S - 1 9 0 0 1B00 1B C OVE R, M E P - 3 3 7 1
3 J C F - A C 0 0 1J X 0 2 - 2 C O N N E C T O R  (J1, J2, J3) 3
4 M K N - 1 2 9 6 7 A S P A C E R 10



TR4172
MECHANICAL PARTS LIST

IP BLOCK MEP-338 ASSEMBLY

Fig. &
INDEX No.

14-8

S t o c k  No.

M B S - 1 9 0 0 3 C 0 0 1 B  
M B J - 1 8 8 78B 
M B S - 1 9 0 0 2 C 0 0 1 B  
M K N - 1 0 4 3 4 A  
M K J - 1 8 7 7 8 A  
J C F - A B 0 0 1 J X 1 1-2 
M B Z - 1 8 7 1 6 A  
J C F - A C 0 0 1 J X 0 2 - 2

D e s c r i p t i o n

C O V E R  A, M E P - 3 3 8  
S H I E L D  C A S E ,  M E P - 3 3 8  
C O V E R  B, M E P - 3 3 8  
S P A C E R  B O L T  
H O L D E R , c o n n e c t o r  
C O N N E C T O R  (J14)
C O V E R ,  h o l d e r  
C O N N E C T O R  ( J 1 1, J12, J 1 3)

Q t y

1

1

1

22

1

1

1

1



TR4172
MECHANICAL PARTS LIST

PHASE BLOCK MEP-339 ASSEMBLY

Fig. & 
I N D E X  No.

S t o c k  No. D e s c r i p t i o n Q t y

14-9 1 M B S - 1 8 8 9 0 A 0 0 1 A COVE R, M E P - 3 3 9 1
2 M K N - 1 2 9 6 7 A S P A C E R  B O L T 11
3 M B J - 1 8 8 7 7A CASE, M E P - 3 3 9 1
4 J C F - A C 0 0 1 J X 0 2 C O N N E C T O R 2



TR4172 
MECHANICAL PARTS LIST 

RF SECTION 
FRAME & CABINET ASSEMBLY

Fig. & 
INDEX No.

Stock No. Description Qty

oT MBS-18843B001B PANEL, main 1
2 MHT-18801A SUBFRAME, upp er 1
3 MHT-1880 IB SUBFRAME, lower 1
4 MPX-18822A BELT COVER, upper 1
5 MPX-15074A BELT COVER, lower 1
6 MCT-10162B 3U SIDE CORNER 2
7 MPX-15069A BELT COVER, 3U side 2
8 MPX-10298A COVER, side 1
9 MBX-11042A PLATE, 3U side 4
10 MHT-18871A FRAME A, side 1
11 MKJ-18798B SUPPORTER, subp ane1 1
f2 MBJ-19534A SUBPANEL, front 1
13 MMX-10270A HANDLE 1
14 MPX-18820A COVER, side : front 1
15 MPX-18821A COVER, side : rear 1
16 MBX-18857B COVER, top 1
17 MBX-18858B COVER, bottom 1
18 MHT-18872A FRAME B, side 1
19 MBJ-18815A HOLDER, circuit board 1
20 MKT-18730B STOPPER 2
21 MMX-11092A FOOT, stack 2
22 MMX-20403A FOOT 6
23 MMX-10267B FOOT, rear 2
24 MKT-18726B FOOT, stack : rear 2
25 MKN-18728A LOCK BOLT 2
26 YEE-000382 CAP 2
27 MBS-18844B001A SUBPANEL, rear 1
28 MBS-18845AOO1A PANEL, rear 1



TR4172
MECHANICAL PARTS L IS T

RF SECTION ASSEMBLY

Fig. & 
INDEX No.

Stock No. Description Qty

14-11 1 MBS-18845B001C PANEL, RF Section rear 1
2 YEE-000271 GUARD, fan motor 1
3 YEE-000524 RUBBER, vibration-proof 2
4 MBZ-18713B HOLDER, fan motor 2
5 DMF-000487 FAN MOTOR 1
6 MBX-19737A SHIELD CASE, fan motor 1
7 JCP-AX002PX01 CONNECTOR (J95) 1
8 YEE-000234 SPACER BOLT
9 JCP-AXO 0 2JX01 CONNECTOR {J2) 1
10 JCP-AA003PX01 CONNECTOR (FL1) 1
11 MBJ-18797B HOLDER, AC connector 1
12 SEE-SW1DM1 THYRISTOR (D1) 1
13 MBJ-18712A HOLDER, thyristor 1
14 JCP-AXO02JX01 CONNECTOR (J94) 1
15 MBJ-18717B HOLDER, transformer 1
16 MHJ-1871 1A HOLDER, RF rear panel
17 MBS-18844B001A SUBPANEL, RF Section rear 1
18 DCB-RS 0922X01 CONNECTOR (J1) 1
19 JTE-AG0 01EX01 TERMINAL, GND 1
20 CBL43 CONNECTOR (J3) 1
21 CBL44 CONNECTOR (J4) 1
22 LTP-000487 TRANSFORMER 1
23 JCB-AD30JX01 CONNECTOR (J93) 1
24 MBJ-18787A HEAT SINK A 1
25 MBJ-18722A HEAT SINK B 1
26 MKN— 12037A SPACER 1
27 MBZ-18869B FRAME, powe r bloc k 1
28 MBZ-18721A HOLDER A 1
29 MBZ-18808A HOLDER B 1
30 MHJ-18720A HOLDER C



TR4172
MECHANICAL PARTS L IS T

RF SECTION ASSEMBLY

Fig. & Stock No. Descr iption Qty
INDEX No.

14-11 31 MBJ-18719A HOLDER D 1
32 JCB-AC044JX02-2 CONNECTOR (J42 to J45) 4



TR4172
MECHANICAL PARTS L IS T

RF CHASSIS ASSEMBLY

Fig. & 
INDEX No.

14-12 1 
2
3
4
5
6
7
8

Stock No.

MBJ-18867C 
MPX-18776A 
MPX-18775A 
MKN-12961A 
DCB-RRO927X01 
MHJ-18800A 
YEE-000639 
MKN-12024A

Description

CHASSIS, RF
SUPPORTER A, circuit board 
SUPPORTER B, circuit board 
SPACER A 
CONNECTOR
SUPPORTER, RF chassis 
RUBBER, vibrat ion-pr oof 
SPACER B

Qty

1
1
2
2
1
2
1
1



TR4172
MECHANICAL PARTS L IS T

M EP-340 M E P -3 5 1 ASSEMBLY

Fig. & 
INDEX No.

Stock No. Description Qty

14-13 1 MBJ-19534A SUBPANEL, RF Section front 1
2 JTT-AA005EX01 LUG A, tight 1
3 JCS-AV004JX01 CONNECTOR (J7) 1
4 CBL15 CABLE with connector 1
5 JCF-AAOO1JX07 CONNECTOR (J5) 1
6 RVR-BA10K VR (R1) 1
7 MKJ-18798B SUPPORTER, subp ane1 1
8 RVR-BL10K VR (R3) 1
9 MKN-12044A SPACER A
10 JCF-AFOO1JX05 CONNECTOR (J6) 1
11 NLD-000002 LED (D15) 1
12 NLD-000001 LED (D16) 1
13 MMX-11094A KNOB, power switch 1
14 MKN-12035A SPACER B
15 KSP-000360 SWITCH, power 1
16 MBJ-18761B COVER, MEP-351 1
17 DNF-000471 FILTER 1
18 JCF-AAOO1JX20-2 CONNECTOR (J77, J78) 2



TR4172 
MECHANICAL PARTS LIST 
YIG OSCILLATOR BLOCK 
MEP-341 ASSEMBLY

P ig .  &
INDEX N o.

14-14 1 
2
3
4
5

Stock No,

MBZ-28758A 
DXY-000498 
MKN-1203 7A 
MBJ-22189A 
MKJ-22698B

Description Qty

HOLDER, YIG OSC 
YIG OSC 
SPACER
HOLDER,power amplifier 
HEAT SINK, YIGD



TR4172 
MECHANICAL PARTS LIST 

STANDARD FREQUENCY BLOCK 
MEP-342 ASSEMBLY

Fig. & 
INDEX No.

14-15 1 
2
3
4
5
6
7
8 
9

10

Stock No.

MBJ-18816A 
MKN-10434A 
MBJ-18817C 
DNF-00601 
JCF-AC001JX02-2 
DXC-000119/120-1 
MBJ-18810D 
JCS-ADO10PX05 
MKN-12961A 
MBJ-18814B

Description

COVER, 50MHz case 
SPACER BOLT 
CASE, 50MHz 
FILTER
CONNECTOR (J51 to J55) 
CRYSTAL
CASE, TIME BASE
CONNECTOR
SPACER
COVER, TIME BASE case

Qty

1
8
1
8
5
1
1
1
2
1



TR4172 
MECHANICAL PARTS LIST 

1st MIXER BLOCK 
MEP-343 ASSEMBLY

F ig .  &
INDEX N o.

1 MBJ-18737A COVER, top
2 MKN-19054A PLATE A, GND
3 MYN-19056A SPRING A, GND
4 MKN-19053A PLATE B, GND
5 MYM-19055A SPRING B, GND
6 MKJ-19057B CASE, MEP-343
7 MKJ-19058A COVER, bottom
8 MBJ-18756A HOLDER, MEP-343
9 JCF-AAOO1JX20-2 CONNECTOR (J10, J 11, J12)

Stock No Description Qty



T R 4 172
MECHANICAL PARTS L IS T

RF BLOCK M EP-345 ASSEMBLY

Fig. &
INDEX No.

14-17 1 MKJ-18846B COVER, bottom MEP-345
2 DNF-000471 FILTER
3 JCF-AA001JX20-2 CONNECTOR (J18, J19, J20)
4 MBZ-18825A HOLDER A, connector
5 JCR-AG010PX01 CONNECTOR (J29)
6 MBZ-18742A HOLDER B, connector
7 JCS-AD005PX05 CONNECTOR ( J28)
8 JCF-AC001JX02-2 CONNECTOR (J21 to J25)
9 MKJ-18875B CASE, MEP-345
10 MBS-18999B001B COVER A, top
11 MBS-18998B001B COVER B, top
12 MBS-1900QB001B COVER C, top

S to c k  No D e s c r ip t io n Qty

1
10
3



TR4172 
MECHANICAL PARTS LIST 

TRACKING GENERATOR BLOCK 
MEP-346 ASSEMBLY

Fig. & 
INDEX No.

Stock No. Description Qty

14-18 1 MBS-18833A001A COVER A 1
2 MBS-18834A001A COVER B 1
3 MBS-18837A001A COVER C 1
4 MKJ-18847A CASE, top T.G.-2 1
5 MKJ-18853B CASE, bottom T.G.-2 1
6 JCR-AG010PX01 CONNECTOR (J50) 1
7 MBZ-18825A HOLDER A, connector 1
8 JCR-AG010PX01 CONNECTOR (J51) 1
9 MBZ-18742A HOLDER B, connector 1
10 DNF-000471 FILTER 12
11 JCF-AC001JX02-2 CONNECTOR (J34 to J40) 7
12 MKJ-18849A CASE, T.G.-1,3 1
13 JCF-AA001JX20-2 CONNECTOR (J26 to J30) 5
14 MKJ-18734A SHIELD PLATE A 1
15 MBS-18835A001A COVER D 1
16 MKJ-18733A SHIELD PLATE B 1
17 MKJ-18758A SUPPORTER, T.G.-1 1
18 MBS-18838A001A COVER E 1
19 MBJ-18735B HOLDER A, MEP-346 1
20 MBJ-18736A HOLDER B, MEP-346 1

21 BM4-8024250 HOLDER, THD-222 1
22 MBJ-18805A HOLDER C, MEP-346 1



TR4172 
MECHANICAL PARTS LIST 

3rd LOCAL BLOCK 
MEP-347 ASSEMBLY

Fig. &
INDEX No.

14-19 1 MKJ-18850C-1 CASE, MEP--347
2 MBZ-18826A HOLDER A, connector
3 JCR-AGO16PX01 CONNECTOR (J101)
4 MBZ-18742A HOLDER B, connector
5 JCS-AD005PX01 CONNECTOR (J100)
6 MBS-18887A001A COVER A
7 MBS-18885C001C COVER B
8 MBS-18888B001B COVER C
9 MBS-18836A001A COVER D
10 MBS-18886C001C COVER E

Stock No Description Qty



TR4172 
MECHANICAL PARTS LIST 
1st LOCAL PLL BLOCK 
MEP-348 ASSEMBLY (1)

Pig. &
INDEX No.

14-20 1 
2
3
4
5
6
7
8 
9
10 
11 
12

Stock No.

MKJ-18876B 
MKJ-19741A 
JCS-AD005PX05 
JCR-AG020PX01 
MBZ-18765A 
MBJ-19742A 
JCF-AAOQ1JX20-2 
DNF-000471 
JCF-AC001JX02-2 
MBZ-28759A 
YEE-000786-1 
YEE-000639

Description

CASE, MEP-348 
SUPPORTER, chassis 
CONNECTOR (Jl02)
CONNECTOR (Jl01)
HOLDER, connector 
CHASSIS, BPP
CONNECTOR (J65, J66, J68 to J72) 
FILTER
CONNECTOR (J61 to J64, J67, J91, J92) 
SUPPOTER, YIG 
SPACER BOLT 
RUBBER

Qty

1
2
1
1
1
1
7

33
7
1
3
4



TR4172 
MECHANICAL PARTS LIST 
1st LOCAL PLL BLOCK 
MEP-348 ASSEMBLY (2)

F ig .  &
INDEX N o.

14-21 1
2
3
4
5
6
7
8 
9
10
11
12
13

Stock No.

MKJ-18876B 
JCF-AA001JX20-2 
DNF-000471 
JCF-AC001JX02-2 
MKJ-19741A 
MBS-18881BOO1B 
MBS-18830A001A 
MBS-18832B001A 
MBS-18831B001A 
MBS-19543A00IB 
MBS-19544A001A 
MBS-18882B001B 
MBS-18884A001A

Description

CASE, MEP-348
CONNECTOR (J65, J66, J68 to J72) 
FILTER
CONNECTOR (J61 to J64, J67, J91, J92)
HOLDER, chassis
COVER A
COVER B
COVER C
COVER D
COVER E
COVER F
COVER G
COVER H

Qty

1
7

33
7
2



TR4172
MECHANICAL PARTS LIST

COUNTER BLOCK MEP-349 ASSEMBLY

Fig. &
INDEX No.

14-22 1 
2
3
4
5
6
7
8 
9
10
11

Stock No.

MKJ-18852D 
JCF-AA001JX20 
DNF-000601 
MBZ-18827A 
JCR-AGO 20PX01 
MBZ-18742A 
JCS-AD005PX05 
JTF-AB001EX04 
JCF-AC001JX02-2 
MKJ-18740A 
MKJ-18851B

Description

COVER, bottom MEP-349 
CONNECTOR (J42)
FILTER
HOLDER A, connector 
CONNECTOR (J42)
HOLDER B, connector 
CONNECTOR (J61) 
TERMINAL
CONNECTOR (J41, J51) 
HEAT SINK
COVER, top MEP-349

Qty

1
1
3
1
1
1
1
9
2
1
1



TR4172
MECHANICAL PARTS LIST

COUNTER BLOCK MEP-400 ASSEMBLY

Pig. & 
INDEX No.

14-23 1 
2
3
4
5
6

Stock No.

MBS-18780B001A 
MKJ-18823A 
DNF-000601 
JCS-AD010PX05 
MBZ-18777A 
JCF-AC001JX02-2

Description

COVER, MEP-400 
CASE, MEP-400 
FILTER
CONNECTOR (J62)
HOLDER, connector 
CONNECTOR (J43 to J50)

Qty

1
1
8
1
1
8



TR4172
MECHANICAL PARTS L IS T

RF KEY BLOCK M E P -352 ASSEMBLY

F ig .  &
INDEX N o.

14-24 1 
2
3
4
5

Stock No.

MBS-18843A001B 
MMX-10463A 
MMX-11093A 
MMX-10278A 
JCR-AF020PX01

Descr iption

PANEL, RF Section main 
KNOB, T.G. FREQ.
BEZEL, power switch 
ACRYLATE, LED 
CONNECTOR (J12)

Qty

1
1
1

10
1



TR4172 
LIST OF STOCK NUMBERS 
OF MAIN PANEL KEYS

Fig. &
INDEX No.

14-25 1
2
3
4
5
6 
7

MMX-
MMX-
MMX-

MMX-
MMX-
MMX-
MMS-

Stock No

•18819C 
•10276A 
■10272A 
'10274A 
■10275A 
‘18066A 
•18818B

Description Qty

KEY GROUP A (23 keys)
KEY GROUP B ( 8 keys)
KEY GROUP C (15 keys)
KEY GROUP D (15 keys)
KEY E
KEY F
KEY GROUP G ( 6 keys)



F O O T .  S t o c k

?) BELT COVER, 4U side 

{I) UJ SIDE CORNER

C O V E R ,  b o t t o m

Fig. 14-1 
TR4172
MECHANICAL PARTS
DISPLAY SECTION
FRAME * CABINET ASSEMBLY



l )  P A N E L .  D i s p l a y  S e c t io n  r e a r

FAN MOTOR

SUBPANEL,Display Section rear

SCREWM3x8

SUPPORTER B. connector 
CONNECTOR (J41 to J57 }

SUPPORTER A, connector

Fig. 14-2 
TR4172
MECHANICAL PARTS 
DISPLAY SECTION ASSEMBLY



Fig. 14-3 
TR4172
MECHANICAL PARTS 
CRT & SHIELD ASSEMBLY



S C R E W
M 2 x 6

A C R Y L A T E , L E D

T) PANEL. Display Section main

Fig. 14—4  
TR4172
MECHANICAL PARTS 
DISPLAY KEY BLOCK 
M E P -3 5 4  ASSEMBLY



HOLDER fan motor

FAN MOTOR

SCREW  
M 3 x  8

9 )  RUBBER, v ib ra tio n -p ro o f

T l )  PLATE B , connector

Fig. 1 4 -5  
TR4172
MECHANICAL PARTS 
DISPLAY SECTION 
REAR PANEL ASSEMBLY



@  CONNECTOR ( J 2  >

( ? )  SPACER BOLT



TR4172
MECHANICAL PARTS
DISPLAY SECTION
REAR SUBPANEL ASSEMBLY





SHIELD CASE, MEP-3 3 7

ASSEMBLY c irc u it  board  
B L P - 0 1 0 2 3 1

COVER. M E P -3  3 7

CONNECTOR (J 1 , J 2 .J 3  )

Fig. 1 4 -7  
TR4172
MECHANICAL PARTS 
LOG BLOCK 
M EP-337 ASSEMBLY



0  SPACER BOLT



3) COVER B, MEP-338

MECHANICAL PARTS 
IF BLOCK
M E P -338  ASSEMBLY





-(3) CASE, MEP-339

Fig. 1 4 -9  
TR4172
MECHANICAL PARTS 
PHASE BLOCK 
MEP- 3 3 9  ASSEMBLY



(g) FRAME B, side 
(15) COVER, side:rear-- v ^  \

0  BELT COVER
@  STOPP

(T) SUBFRAME, upper
(fj) SUPPORTER subpanet
62) COVER,---\ SCREW

side front \ “ 0

COVER, top

(T) PANEL, main
ASSEMBLY, circuit board 
BLC- 010223

FOOT, rear 
■@ COVER, side 

(?) PLATE, 3U side

FRAME A, side 
sCP-347

(?) SUBFRAME, lower

ASSEMBLY, MEP-3A8

©  BELT COVER, lower-
@  BELT COVER, 3U side 

@  3U SIDE CORNER

@FOOT, stack

SCREW
M4x16

Fig. 14-10 
TR4172
MECHANICAL PARTS 
RF SECTION
FRAME & CABINET ASSEMBLY



SCREW 6 ^
M3 x 8 ASSEMBLY, circu it board  

B L F - 010370

SCREW 
M3 x 8

@ )  HOLDER D 

@  HOLDER C

(32) CONNECTOR ( J42 to J 4 5 )

26) SPACER

(2?) FRAME, power

SCREW 
MA x 12

(22) TRANSFORMER

17) SUBPANEL, RF Section re a r

(16} HOLDER, RF rear panel 

15) HOLDER, trans fo rm er

SCREW  
M3 x 6

SCREW
( 2 )  GUARD, fa n  m otor M3 x 8

SCREW 
M 3 x 8  ^

SCREW ̂  
M3 x 8

CONNECTOR ( F L 1 ) 

- ( f )  PANEL, RF Sect ion re a r

Fig. 1 4 -1 1  
TR4172
MECHANICAL PARTS 
RF SECTION ASSEMBLY



ASSEMBLY, MEP-342

8 ) SPACER B

(7) RUBBER,

0  CONNECTOR

vibration - proof

0  SUPPORTER, 
RF chassis

ASSEMBLY, MEP-342

Q )  SUPPORTER circuit board

0  SPACER A

2) SUPPORTER A, circuit board

SCREW 
M3 x 8

0  CHASSIS, RF

Fig. 1 4 -1 2  
TR4172  
MECHANICAL 
RF CHASSIS

PARTS
ASSEMBLY



18) CONNECTOR ( J77, J78 )

@  LED (D16) 

(ll) LED (D15 )

(10) CONNECTOR (J 6 )--- /  SCREW

(?) SPACER A

SCREW 
M3x 10

ASSEMBLY, THD-219

ASSEMBLY, circuit board 
BTB-010113

(7) SUPPORTER, subpanet

(5) CONNECTOR C J5 )

(T) SUBPANEL, RF Section front

ASSEMBLY, RF ATT 
DHB-000634

(^) CABLE with connector

SCREW 
M2.6x 8

(T) CONNECTOR (J7 ) 

(I) LUG A, tight

Fig. 1 4 - 1 3  
TR 4172
MECHANICAL PARTS 
M E P -3 4 0  M E P -3 5 1  
ASSEMBLY



SCREW

M E P -3 4 1  ASSEMBLY



Fig. 14 -15  
TR4172
MECHANICAL PARTS 
STANDARD FREQUENCY BLOCK 
M E P -3 4 2  ASSEMBLY



SCREW
M2.6x6

( Z )  PLATE B, GND

SCREW 
M 2.6x10

SCREW 
M2£x 6

( D  SPRING B, . GNO

ASSEMBLY, circuit board —  
B TB -010136

SCREW 
M2.6 x 6

CONNECTOR (J10, J11, J12 )

SCREW 
M 2.6 x 6



( T )  COVER, top

SCREW
M2.6x12

SCREW
M2.6x12

- ( 2)  PLATE A, GND 

( 7 )  SPRING A, GND

SCREW 
M2.6x 8

SCREW 
M3 x 6

SCREW 
M  2.6x6

( 6 ) CASE, M E P - 343

( 7 )  COVER, bottom  

------WAVE ABSORBER

(jT )  HOLDER, M EP-3A3

-ASSEMBLY, TH D -217 Fig. 14 —  16 
T R 4 1 7 2
M E C H A N I C A L  P A R T S  
1st M I X E R  B L O C K  
M E P  — 3 4 3  A S S E M B L Y



SCREW
M2.6x12

©6 ) HOLDER B 
connector

0  CONNECTOR (J28)

(9) CASE, MEP-3A5

SCREW 
M3 x 8

^ > 4 ( 0  HOLDER A, connector

(5) CONNECTOR ( J29) 

SCREW
(?) CONNECTOR (J18, J19, J20)

0  FILTER

0  COVER, bottom MEP-3A5

ASSEMBLY, circuit board 
BLP - 010133

Fig. 1 4 -1 7  
TR4172
MECHANICAL PARTS 
RF BLOCK M E P -3 4 5  
ASSEMBLY



SCREW 
M3 x 8‘ 22) HOLDER C, MEP-3A6

SCREW  
M3 x B

SCREW 
M2.6x 6

ASSEMBLY, T H D -2 1 8

@  HOLDER, T H D -2 2 2

ASSEMBLY, T H D -2 2 2

20) HOLDER B, M E P -3 4 6

ASSEMBLY, circuit b oard  
B T F -0 1 0 1 2 8

m ) HOLDER A ; M E P -3 A 6

( ? )  COVER C

COVER B

( D  CASEj bottom  T. G .-  2

( n )  CONNECTOR {J34  io  J 4 0 )

ASSEMBLY, c ircu it b o ard  
B L J -  0 1 0129

@  CASE, top  T. G . - 2
COVER

SCREW  
M3 x 6

ig. 1 4 -1 8  
TR4172
MECHANICAL PARTS 
TRACKING GENERATOR BLOCK 
M E P -3 4 6  ASSEMBLY



@  CONNECTOR (J101) HOLDER connector

(Z) HOLDER B; connector 

@  CONNECTOR (J100)

ASSEMBLY, circuit board 
BLC-010099

SCREW 
M2.6x 6

(?) COVER A 

(7) COVER B

ASSEMBLY, circuit board 
BLC-*010101

(T) CASE, MEP-347

ASSEMBLY, circuit board 
BLC -010103 (5^ FILTER

(S) COVER C

ASSEMBLY, circuit board 
BLC-010100

(9) COVER D

(T) CONNECTOR (J81 to J90)
ASSEMBLY, circuit board 
BLC-010102

10) COVER E

Fig. 1 4 -1 9  
TR4172
MECHANICAL PARTS 
3rd LOCAL BLOCK 
M E P -3 4 7  ASSEMBLY



ASSEMBLY, MEP-341

(?) CONNECTOR C J102)

SCREW
M2J6X10

(F)h OLDER, connector

(?) CHASSIS^ BPF

@  RUBBER,
vibration — proof

ASSEMBLY, THD-221
(l?) SPACER BOLT

(10) SUPPOTER, YIG

(7) CONNECTOR (J65, J66, J68 to J72)

(7) CASE, MEP-348 

(9) CONNECTOR (J61 to J64, J67, J91; J92)

(2) SUPPORTER; chassis

(5) FILTER

Fig. 14 — 20  

TR 4172
MECHANICAL PARTS 
1st LOCAL PLL BLOCK 
M E P -3 4 8  ASSEMBLY (1 )



(?) FILTER

SCREW 
M 2.6x6

A SS E MBLY, ct r cu i t boa r d 
BLB-010119

(Vi) COVER

ASSEMBLY, circuit board 
BLC ~010118

ASSEMBLY, circuit board 
BLB- 010120

13) COVER H

« -- (2) CONNECTOR
^  ^  (J65, J66, J68 to J72)

(7) CASE, MEP-348

(T) CONNECTOR
W (J61 to J6A, J67, J91, J92

ASSEMBLY, circuit board 
BLB- 010117

ASSEMBLY, circuit board 
B T B - 010113

(9) COVER D 

10) COVER E

ASSEMBLY, circuit board 
BLB-010116

8) COVER C

ASSEMBLY, circuit board 
BTB- 010114

SCREW 
M2.6x 6 (7) COVER B

ASSEMBLY, circuit board 
BLC-010115

(?) COVER A

Fig. 1 4 -2 1  
TR4172
MECHANICAL PARTS 
1st LOCAL PLL BLOCK 
M E P -3 4 8  ASSEMBLY (2 )



(TT) COVER,

@  HEAT SINK

S C R E W
M2.6x10

(?) CON N E C T O R (J42) 

(?) COVER; bottom MEP - 349



top MEP-3A9

ASSEMBLY, circuit board 
BLJ-010131

S C REW 
M 2.6x10

(?) TERMINAL

7 ) CONNECTOR (J61)

HOLDER B, connector

SCREW 
M3 x 8

(|) CONNECTOR(J60) 

(Z ) HOLDER connector

3) FILTER

Fig. 1 4 - 2 2  

T R 4172
M EC H A N IC A L PARTS 

CO U NTER  BLOCK  

M E P - 3 4 9  ASSEMBLY



(?) HOLDER,

0  CONNECTOR (J62 )

ASSEMBLY, circuit board 
BLB-010505

(?) CONNECTOR (J43 to J50)



SCREW 
M2.6x 6

_  Fig. 1 4 - 2 3
©  RLTER TR4172

MECHANICAL PARTS 
COUNTER BLOCK 
M E P -4 0 0  ASSEMBLY



@  BEZEL, power switch

(T) KNOB, T. G. FREQ.

Q  PANEL, RF Section main



TR4172
MECHANICAL PARTS 
RF KEY BLOCK 
M E P -3 5 2  ASSEMBLY



(3) KEYS C

(T) KEYS A -(T) KEYS 0

(?) KEYS

(3) KEYS C

F R O N T  V I E W
Fig. 1 4 - 2 5  
TR4172
LIST OF STOCK NUMBERS 
OF MAIN PANEL KEYS



APPENDIX DOUBLE SHIFT FUNCTION LIST

( H U D  +
SHIFT LABEL

No.
L
M
N
0
P
P
V
w
X
z
d
j
k
m
P
z

CENT.
FREQ.

I I
SACK SPACE

MH;dBsec

kHz
+dBmmsec

Page
4-50
4-64*
4-64'
4-64’
4-95
4-98
4-22
4-62
4-62
4-68
4-73
4-65
4-65
4-65
4-73
4-64

4-61

9-1
4-75

4-65

4-74
4-74
4-89
4-89

4-63

4-59'

4-61

8-25

Contents
A/2 —  B/2
QP check 10 kHz to 150 kHz 
QP check 150kHz to 30 MHz 
QP check 30 MHz to 1 GHz 
N dB DOWN WIDTH 
NEXT PEAK
Successive peak search 
Error correction routine 
Error correction list 
Writing upper and lower limits 
Sweep reset
QP measurement 10 kHz to 150 kHz 
QP measurement 150 kHz to 30 MHz 
QP measurement 30 MHz to 1000 MHz 
RES. BW 7 Hz 
QP measurement OFF

Logarithmic display of frequency axis 
(LOG. DISPLAY)

Impedance measurement (Optional)
Occupied bandwidth display and/or leakage power 
arithmetic operation (Optional)
X-Y recorder output or X-Y plotter interface 
(Optional)
Center frequency repositioning (Drift cancel) 
Center frequency repositioning reset 
Internal standard output ON 
Internal standard output OFF

Error correction data clear

SAVE register alternate sweep-1

SAVE register alternate sweep-2

Output to TR9834R Plotter

Functions for maintenace:

D Fine tune flatness check
S '  IF step amp. check (10 dB step),
If "S" is pressed again, IF step amp. check (1 dB step)
If "S" is pressed again, IF step amp. check (0.1 dB step)

A - 1



APPENDIX TRIPLE SHIFT FUNCTION LIST

S H I F T  L A B E L

Hz 
—dBm|BK

Contents Display
A Tune main data 0 to 2000 (YIG I/O) STEP MAIN ___
B Tune FM data 0 to 100 (YIG I/O) STEP FM ___
C 3rd tune A 0 to 2000 (3rd LO I/O) STEP 3rd A ___
D 3rd tune B 0 to 100 (3rd LO I/O) STEP 3rd B ___
E 3rd tune C 0 to 100 (3rd L0 I/O) STEP 3rd C ___
F YIG lock ON YIG LOCK ... MHz
G YIG lock 1, 2 OFF YIG LOCK 1, 2 OFF
H YIG lock 2 OFF YIG LOCK 2 OFF
I 3rd local lock N STEP 3rd N
J 3rd local lock OFF 3rd LOCK OFF
K YIG lock "N” changing STEP YIG N ___
• LO frequency checks (Press 0 to 9) COUNT POINT ___
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APPENDIX 
TECHNICAL TERMS

Bandwidth Accuracy
It is the accuracy of bandwidth for IF Filter and is expressed with the 
deviation to the nominal value at the point 3 dB below the peak. This

continued signals but in level measurements for noise signals.

Bandwidth Selectivity
The characteristic of Band Pass Filter is not of a normal rectangle but 
is given with an attenuation characteristic similar to that in a gauss 
distribution. Consequently, in the case there are two signals mixed in 
neighbor, the smaller signal is hidden in the skirt of the larger one as 
shown in Fig. A-l below. It is therefore necessary to specify the 
bandwidth at an appropriate area (60 dB), and the ratio of the bandwidth 
at 3 dB and 60 dB points in expressed as Bandwidth Selectivity.

Bandwidth Switching Accuracy
Appropriate number if IF Filter is prepared and used by switching in 
analyzing a signal into spectrum so as to obtain best resolution for the 
scan width. The IF Filter retains inherent loss individually, and 
switching to the other causes an error corresponding to respective loss 
even in the case of measuring the same signal. This is defined as 
Bandwidth Switching Accuracy.

ability is not necessarily considered in level measurments for normal

a)Separation of signals b)Selectmty of IF Filter 
of different levels.

Fig. A-l B.W. selectivity reference diagram
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Bandwidth Switching Error

Fig. A-2 B.W. switching accuracy reference diagram 

Frequency Response
This term is generally used to express an amplitude (frequency) 
characteristic of a frequency. With a Spectrum Analyzer, it means the 
frequency characteristic (flatness) of input attenuator and mixer, etc. 
for respective input frequency and is indicated in +\^dB.

Gain compression
If an input signal is applied in excess of a level, CRT display does not 
indicate correct level but shows as if increase of the input signal 
level were compressed. This phenomenon is called Gain Compression and 
defines linearity of the input signal range of the Spectrum Analyzer. 
Practically used is the range up to the compression of 1 dB.

IF bandwidth
A spectrum Analyzer uses Band Pass Filter (B.P.F.) in analyzing 
individual frequency components which are composed in an input signal.
3 dB bandwidth of a B.P.F. is called an IF Bandwidth. (Fig. A-3-a) The 
characteristic of a B.P.F. must be considered in appropriate from 
depending on the frequency span and sweep time.
TR4172 is designed so that settings are automatically selected to the 
best. Spectrum resolution is improved as the bandwidth is set narrower 
in general so that sometimes the resolution of a Spectrum Analyzer is 
expressed with the narrowest IF Bandwidth. (Fig. A-3-b)
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Fig-a IF Bandwidth

Fig. A-3 IF B.W. reference diagram

Input Sensitivity
Input Sensitivity is an ability of a Spectrum Analyzer to detect the 
smallest signal. It is directly related with the noise generated in the 
Spectrum Analyzer itself and depends on the IF Bandwidth being used. 
Input Sensitivity normally means the Average Noise Level at the least IF 
Bandwidth of the Spectrum Analyzer.

Maximum input level
It is the maximum permissible level at RF input of the Spectrum 
Analyzer. Permissible level can be changed in accordance with provision 
of input attenuator.

Noise sideband
Noise Sideband is an ability commonly used in expressing oscillation 
purity of an oscillator. With a Spectrum Analyzer, the noise generated 
in local oscillator and phase lock loops in particular appears in the 
neighbor of the spectrum under measurement and disturbs performance of 
the Spectrum Analyzer. It is therefore necessary for such an instrument 
to specify the noise sideband of its own to mention the range where 
noise sideband of external signals can be analyzed. Typical 
specifications adapted to a Spectrum Analyzer are shown below.
The one specifies the Noise Sideband being -70 dB below the signal peak, 
20 kHz away from the carrier, with 1 kHz IF Bandwidth. Generally used 
is an expression of the energy existing in a 1 Hz bandwidth.
(Fig. A-4-b)

A -  7



If the former is expressed in this way of the latter, the signal in 1 Hz 
bandwidth is about 10 log 1 Hz/1 kHz that is about -30 dB more lower, 
bearing in mind -70 dB at 1 kHz bandwidth. So, the former can be 
replaced to read -100 dB/Hz, 20 kHz away from the carrier with 1 kHz 
Bandwidth.

Fig. A-4 Noise sideband reference diagram 

Quasi Peak Value Measurement
Reception interference noise in radio communications normally appears in 
a form of impulse. Such an interference energy is objectively evaluated 
with a value proportional to the quasi peak value. Since it is 
necessary to conclude the measurement range and detection time constant, 
etc. in measurement evaluation, quasi peak value is decided to indicate 
the measurement value. In accordance with the conclusion, there are 
JRTC Specifications in Japan and C.I.S.P.R. Specifications in U.S.A.

Reference Level Display Accuracy
Absolute level of the input signal is read with a Specturm Analyzer 
display in reference to the horizontal top line of the graticule. The 
level set to the horizontal top line is called the reference level. The 
reference level can be selected in accordance with the settings of IF 
GAIN and Input Attenuator in the display of dBm or dBy. The absolute 
accuracy of the display is the reference level accuracy.
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R e f e r e n c e  L e v e l
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Fig. A-5 REFERENCE LEVEL reference diagram

Residual FM
Residual FM is used to mean short time stability of the local oscillator 
group built in Spectrum Analyzer, and the drifting frequency bandwidth 
for a unit time is mentioned in peak to peak. It also indicated the 
measurement limit in measuring residual FM for the object under 
measurement.

Residual Response
It is to define the degree of level to which the spurious signal 
generated in the Spectrum Analyzer is restrained. It is due to a 
leakage signal like local oscillator output of the Spectrum Analyzer, 
and care is required in the case of analyzing extermely small input 
s igna1.

Spurious
Spurious is undesired signal other than objective signal and is 
classified in accordance with characteristic of the signal as follows: 
Harmonic Spurious: Specifies level of the harmonic which is generated in 
the Spectrum Analyzer (normally at mixer circuit) when ideal 
nondistorted signal is applied to the Analyzer. It also expresses the 
ability of harmonic distortion measurement.
Near-by Spurious: is the small spurious which appears in the neighbor of 
the Spectrum on the display when a pure single spectral signal is 
applied to a Spectrum Analyzer.
Nonharmonic Spurious: is called a residual spurious that is spurious of 
the frequency inherently generated in the Spectrum Analyzer.
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Spurious Response
It is the harmonic distortion generated in the input mixer circut as the 
input level goes up, as shown in the figure below. The level range 
available in nondistortion depends on fundamental input level and an 
example shown in the figur is -70 dB for the input level of -30 dB. In 
practice, the input attenuator is effectively used to decrease the 
signal level to get it appropriate.

—I l l  1 I
I I M J / i )

/ "-2nd orderI T if- r 3fd order armonicA I Hi
/ (

5 ' 71MB A7
j // f

/0 T /

I n p u t  L e v e l

Fig. A-6 Spurious response reference diagram

V.S.W.R. (Voltae standing wave ratio)
It is a constant to represent impedance matching condition and is 
expressed by a ratio of the maximum and minimum values among the 
standing waves which are composed by travelling waves and reflected 
waves at the condition the Spectrum Analyzer is acting as a load to an 
ideal nominal impedance source. This is another expression of 
reflection coefficient and reflection loss, which relation is described 
below.
In the case the signal EO supplied from the transmitter side is 
completely transmitted to the receiver (a Spectrum Analyzer) without any 
impedance loss, the signal El received must be identical to EO. If the 
signal is not perfectly transmitted due to mismatching, etc. but there 
are reflected wave received again at the level ER, the reflection 
coefficient is expressed as follows:
Reflection coefficient m * ER/EO
The ratio of reflected wave ER to travelling wave EO is reflection loss 
which is 20 log ER/EO (dB)
V.S.W.R. * (EO + ER)/(EO - ER).
The relationship with reflection coefficient is:
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V.W.W.R. = (1 + |m{ )/(l - |m|)
V.S.W.R. is in a range from 1 to indefinite, and the matching is better 
as V.S.W.R. is close to 1.

(Signal under measurement) Spectrum Analyzer
Transmitter Eo- -T>Receiver

Travelling wave reflected wave 
Er

Fig. A-7 V.S.W.R. reference diagram 

YIG-tuned oscillator
YIG-turned Oscillator was reported by Griffiths in 1946 for the first 
time. Ferite in Garnet representing YIG (Yttrium Iron Garnet) single 
crystal has an extremely sharp electro-spin resonance in frequency has a 
linear proportional relationship with the impressed DC magnetic field 
over a wide frequency range. It enables wideband electronic tuning by 
varying exciation current of the magnet which causes a DC magnetic 
field. ADVANTEST uses YIG Oscillator for the local oscillators of 
its Spectrum Analyzers and TR5200 series Automatic Microwave Frequency 
Counters.

Magnet

Fig. A-8 YIG-tuned OSC. block diagram
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TR4172 Signal Names

Note: Signals Marked with * in the circuit configuration are negative logic. 

Abbreviations Signal Name

Aa
Ab
A-D X 
A. GND 
ANA
A. PHASE DET
AS
AST
ASZ
ATN
A WAIT

Address decode out a 
Address decode out b 
A-D X axis 
Analog GND 
Analog
Analog phase dectector 
Analog sweep 
Analog sweep trigger 
Analog sweep Z (Blanking) 
Attention 
A wait

BRQI 
BRQO 
BUSS ACK 
BUSS OFF 
BUSS REQ

CADBUS 
CAS RESET 
CASSET 
CD
CDT BUS
CKA
CKB
CKC
CKD
CKE
CKF
CKO-1 1
CNTCK
CNT. INT
CON
CKE AD
CROM
CROMCNTE
CS
CSAD 
CSAIO 
CS ATT 
CS CHARA 
CSDA1 
CSDA2 
CSDA3 
CS GPIB 
CS IF 
CSIZE 
CSKEY 
CS LOG

Buss request input 
Buss request output 
Buss acknowledge 
Buss line off 
Buss request

CPU address buss line
Column address strobe reset
Column address strobe set
Character display
CPU data buss line
Clock A
Clock B
Clock C
Clock D
Clock E
Clock F
Clock 0 - 1 1
Counter clock
Counter interrupt
Control
Character Read 
CPU ROM
Character ROM counter end
Chip select
Chip select A-D
Chiup select analog I/O
Chip select ATT I/O
Chip select character
Chip select D-A 1
Chip select D-A 2
Chip select D-A 3
Chip select GPIB
Chip select IF
Chacter size
Chip select key
Chip select LOG AMP
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CS MK1 Chip select marker 1 (CSMARK1)
CS MK2 Chip select marker 2 (CSMARK2)
CSM1 Chip select memory 1
CSM2 Chip select memory 2
CSNMI Chip select non mastable interrupt
CSO I/O chip select 0
CSPOSI Ship select position
CS RAMP Chip select ramp generator
CS TG Chip select TG
CS TIME Chip select timer LSI
CS XY Chip select XY recorder
CS YIG Chip select YIG I/O
CS 3RD chip select 3rd local I/O
CX Character X axis
CX OUT Character X axis output
CY Character Y axis
CY OUT Character Y axis output

DAV Data valid
D GND Digital ground
DLO-7 Display LED number
D PHASE D Digital phase detector
DRO-7 Display return line number
DSO-38 Display scan line number

EN1 DATA knob 1
EN2 DATA knob 2
EOI End or identify

FL number Filter

GD Graphic display
GDZ Graphic display Z
G1 Grid number 1
G2 Grid number 2

H Heater
HRAS Hard row address strobe
HV High voltage
HWR Hard write
HWAIT Hard wait

IADBUS I/O address buss
IDTBUS I/O data buss
IFC Interface clear
IHDATA I/O hard data ebable
IND Indicator
INT Interrupt
INTE C Intencity control
INTEND Interrupt sweep end
INT GPIB Interrupt GPIB
INTKEY Interrupt key
INT OP Interrupt option
INTQP Interrupt quasi peak
INT STOP Inetrrupt sweep stop
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IOCSO I/O chip select 0
IORQ I/O request
I0M1 I/O request M1
IRD I/O read
IROM I/O ROM chip select
ISO AMP Isolation amplifier
IWR I/O write

K K Kasode

L LDZ Line display Z
LG Line generator
LGZ L ine generator Z
LEIND LED Indicator

M MAG OUT Magnifier amplifier output
MAIN LCL Main latch clear
MARK RESET Marker reset
MAO Memory address 0
MDT BUS Memeory data buss
MMD Marker memory data
MREQ Memory request
MRD Memory read
MST Master reset
MWR Memory write

N NDAC Not data accepted
NRFD Not ready for data
NT Non trigger (NONT)

P PDOWN Power down
PG Pulse generator
PNMI Power down non mastable interrupt
POSI Position
P1 Plate no.1
P2 Piste no.2

R RAMCNTCK RAM counter clock
RAMCNTE RAM counter end
RAMP X Ramp X
RAMP Y Ramp Y
RAS (MRAS) Row address strobe
RD Read
RD1-3 Read 1-3
REN Remote enable
RFSH Refresh
RLO-4 RF LED 0-4
ROMCLK ROM clock
ROMCNTCK ROM counter clock
ROMCNTCL ROM counter clear
RRO11 RF return line
RS40-68 RF scan line

S SD Spectrum display
SD Z Spectrum diaplay Z
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SRQ
SWEEP (M) 
SW IND

T TUNE (M)

W WAIT 
WR
W R 1 , 2 , 3

X XCNTCL 
XL

Y YL 

Z . Z

A Y 
4jiCK 
1 MHz 
$

Service request 
Sweep main 
Switch indicator

Tune main

Wait
Write
Write 1,2,3

X counter clear 
X line axis

Y line axis

Blanking

Delta Y
4 us clock 
1 MHz clock 
Clock
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE
PLEASE READ CAREFULLY: This is an important notice for the software defined herein. Computer programs 

including any additions, modifications and updates thereof, operation manuals, and related materials provided by 

Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest 

(hereafter referred to as "PRODUCTS").

SOFTWARE License
All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested 

in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest 
PRODUCTS.

Restrictions
(1) You may not use the SOFTWARE for any purpose other than for the use of the PRODUCTS.

(2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission from 

Advantest.

(3) You may not reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability
Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is 

deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. (2) For any 

dispute between you and any third parly for any reason whatsoever including, but not limited to, infringement of 

intellectual property rights.
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LIMITED WARRANTY
1. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest w ill warrant to the 

Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will 
be free from defects in material and workmanship and shall conform to the specifications set forth in this 
Operation Manual.

2. The warranty period for the Product (the "Warranty Period") will be a period of one year commencing on the 
delivery date of the Product.

3. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole 
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the 
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

4. This limited warranty will not apply to defects or damage to the Product or any part or component thereof 
resulti ng from any of the following:

(a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed 
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance 
with Advantest's instructions;

(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third 
party (other than Advantest or its agents);

(c) use o f the Product under operating conditions or environments different than those specified in the 
Operation Manual or recommended by Advantest, including, without limitation, (i) instances where the 
Product has been subjected to physical stress or electrical voltage exceeding the permissible range and (ii) 
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to 
corrosive gases or dusty environments;

(d) use o f the Product in connection with software, interfaces, products or parts other than software, 
interfaces, products or parts supplied or recommended by Advantest;

(e) incorporation in the Product of any parts or components (i) provided by Purchaser or (ii) provided by 
a third party at the request or direction of Purchaser or due to specifications or designs supplied by 
Purchaser (including, without limitation, any degradation in performance of such parts or components);

(f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

(g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological 
change, storm, flood, earthquake, tidal wave, lightning or act of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

5. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY 
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS 
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A) ANY 
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B) 
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR 
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

6. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE 
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT.

7. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT, 
IN C ID E N T A L , SP E C IA L , C O N SE Q U E N T IA L  OR P U N IT IV E  D A M A G E S, IN C L U D IN G , 
W ITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND  
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY  
OF SU C H  D A M A G E S AN D  W H E T H E R  A R ISIN G  O UT OF B R E A C H  OF C O N T R A C T , 
W ARRANTY, TORT (IN C L U D IN G , W IT H O U T  L IM IT A T IO N , N E G L IG E N C E ), ST R IC T  
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT 
LIM ITA TIO N , N E G L IG E N C E ), STR IC T L IA B IL IT Y , IN D EM N ITY , C O N T R IB U T IO N  OR  
OTHERWISE.

8 . OTHER THAN THE REM EDY FOR THE BREACH OF W ARRANTY SET FORTH H EREIN, 
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIM S TO THE FULLEST  
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE 
OR DEFECT, W HETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING, 
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION  
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary 
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance 
agreement.

Advantest's maintenance agreement provides the Purchaser on-site and off-site maintenance, parts, maintenance 
machinery, regular inspections, and telephone support and will last a maximum o f ten years from the date 
the delivery of the Product. For specific details o f the services provided under the maintenance agreement, 
please contact the nearest Advantest office listed at the end of this Operation Manual or Advantest's sales 
representatives.

Some o f the components and parts o f this Product have a limited operating life (such as, electrical and 
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to 
be replaced on a periodic basis. If the operating life o f a component or part has expired and such component 
or part has not been replaced, there is a possibility that the Product will not perform properly. Additionally, if 
the operating l ife o f a component or part has expired and continued use of such component or part damages the 
Product, the Product may not be repairable. Please contact the nearest Advantest office listed at the end of this 
Operation Manual or Advantest’s sales representatives to determine the operating life of a specific component 
or part, as the operating life may vary depending on various factors such as operating condition and usage 
environment.
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