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No. ESIO0

Safety Summary

To ensure thorough undersianding of all [unctions and to cnsure efficient use of this instrument, please read the
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 instrument.

Il the equipment is used in a manner not specilied by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
carclul atiention Lo these labels during handling. Do not remove or Lear these labels. 11 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.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage 10 property including the product.

« Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

» Use a power cable rated for the voltage in question. Be sure however (o use a power cable
conforming Lo salety standards of your nation when using a product overscas.

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

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it oul by gripping the plug. Do not pull on the power cable itsell. Make sure your hands
are dry at this time.

» Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

« Connect the power cable 1o a power outlet thal is connected o a protected ground lerminal.
Grounding will be defeated it you use an extension cord which does not include a protected
ground terminal.

* Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure o the product. Al-
s0, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

+  When the product has ventilation outlets, do not stick or drop metal or easily tlammable ob-
jeels into the ventilation oullets.

*  When using the product on a cart, [ix it with belts o avoid its drop.

+  When connecting the product to peripheral equipment, turn the power off.

e Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an ilem where there is a danger of scrious personal injury (death or seri-
ous injury),

WARNING: Indicates an itemn relating to personal safety or health,

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing Lo a restriction on operation.

* Safety Marks on the Product

The following satety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ . Protective ground (earth) terminal.
% . DANGER - High voltage.

&: CAUTION - Risk of clectric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the pertor-
mance and function ol the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a parl replacement, please contact the Advantest
sales office for servicing.

Each product may use parts with limited life.
For more information, refer (o the section in this document where the parts with limited life are
described.



Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup ballery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is turned on,
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. 1L is a very delicate process.

Store and operalte the products under the following environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.

An arca [ree [rom moisiure, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited lile span which depends on the operational conditions. Note that there is no
guarantee for any loss of data,

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
stale-provided law.

Harmful substances: (1) PCB {polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other
Ttems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arscnic {excluding lead in sol-
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an arca which satisfics the [ollowing conditions:
* Anarea [ree [rom corrosive gas
* An area away [rom dircel sunlight
* A dust-lree arca
* Anarca [ree [rom vibrations

+  Altitude of up o 2000 m

Direct sunlight :

e
CCorrosive
=Gy

I N N N N PN O PN N

Vibration

Figure-1 Environmental Conditions

«  Operating position

A clear space of 10 centimeters or more [77  The instrument must be used in a hor-
must be kept around the air vents. izontal position,

A couoling lan, which prevents the in-
ternal temperature from rising, is
equipped with the instrument.

The air vents on the case must be un-

blocked.

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a verlical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

+ The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.
Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443

Pollution Degree 2
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Types of Power Cable

Replace any references Lo the power cable type, according (o the [ollowing table, with the appropriale power cable
type for your country.

. . Rating, color Model number
Plug conliguration Standards and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A1412
Material Safety Law
UL: United States ol America 125Val7A Straight:  A01403
Black (Option 95)
' CSA: Canada 2 m (6 1t} Angled: A01413
CEE: Europe 250 Vato6 A Straight:  A01404
DEMKO: Denmark Gray (Oplion 96)
NEMKO: Norway 2 m (6 ft) Angled: A(414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Ausiria
FIMKO:  Finland
SEMK(: Sweden
SEV: Switzerland 250 Vato6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: AQ1415
SAA: Australia, New Zealand 250Vat6 A Straight:  A01406
Gray (Option 98)
@m® 2 m (6 ft) Angled: -
BS: United Kingdom 250 Val6 A Straight:  A01407
Black (Option 99)
% 2 m (6 1t) Angled:  A01417
[
CCC:China 250Vat 10 A Straight:  A114009
Black (Option 94)
2 m (6 ft) Angled: AT14109
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: No. ECAQI
Table of Power Cable Options

There are six power cable options (refer to following table).

Order power cabie options by Model number.

. Raung, color Model number
Plug configuration Standards and length (Option number)
JIS: Japan 125Vat7A Straight:  A01402
Black
Law on Electrical Appliances 2m 6 ft), Angled: A01412
2 UL: United States of America 125Va7A Straight:  A01403
Black . {Opticn 95}
CSA: Canada 2m (6 ft): Angled: AQ1413
CEE; Europe 250V a6 A Swaght  AG1404
DEMKQO: Denmark Gray : (Option 96)
NEMKO: Norway 2m (6 fiy Angled: A0Q1414
VDE: Germany :
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden .
SEV: Switzerland 250V atH A Straight:  AO0L405
Gray : (Option 97)
2 m (6 f1). Angled:  A01415
5 SAA: Austraita, New Zealand 250Vatb A Straight:  A01406
Gray f {Option 98)
2m (6 ft) Angled:  -eeeeeee
BS: United Kingdom WBOVarb A Straight:  A01407
Black (Option 99)
2 m (6 ity Angled: A01417
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NETWORK ANALYZER OPERATION MANUAL

PREFACE

<In the Beginning>

This manual explains all processes from the acceptance to actual operation of network analyzer
R3765/3767H series. The manual of three volumes related about the R3765/3767H series is
shown in the following.

Manual name Model Strohg peints Remarks
R3765/67H Series R3765AH S parameter éan be connected.
Network Analyzer R3765BH | Bridge is built in. 3.8GHz model
Operation Manual R3765CH S parameter is built in.

(this manual) R3767AH 3 parameter ¢an be connected.

R3767BH Bridge is built in. 8.0GHz model
R3767CH S parameter is built in.

R3764/65/66/67H
Series .
Network Analyzer This manual is shared between ail models of R3765/67H series.
Programming Manual :
{separate volume)

R3752/53/64/65/66/
67H Series _
Network Analyzer This manual is shared between all models of R3765/67H series.
Programming Guide
{separate volume)

<Caution>

ADVANTEST reserves the right to change the content of this manual and other product information
without notice.

Do not reproduce and do not reprint all of this manual or part without permission ADVANTEST Cor-
poration.

The address and the telephone number of ADVANTEST: Corporation are described in the end of
this manual, Refer for the inguiry etc.

Jan 20/97 Preface-1



NETWORK ANALYZER OPERATION MANUAL

Preface

<How to Read this Manual>

(1)

Preface-2

Distinction of panel key and soft key in this manuai.
Panel key : (Example) [CH 1], [5] '
Soft key . (Example) {POWER]), {LOG MAG}

Mark of caution level in this manual

DANGER! : .
Uses it for the case with the possibiiity of the body trouble and the death.

WARNING! .
Uses for the remarks concerned with the safety of the body.

CAUTION!
Uses for the remarks of the damage or fire of the machine equipment, or for the resiriction of
use.

REFERENCE
Information helpful to you.

Note: Uses to explain for the supplementation.

Notation for last page

This manual has the page attaching the sign of (*) to the upper right of the page number.
The sign of (*) informs the final page of each chapter.
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(4) Organization of this manual

Preface

Configuration Contents Remarks
Preface For the first use. _ Read before first
Confirmation of the products and the attachments. use.
Contents Table of Contents, Figures, Tables Use to find neces-
The configuration and the page of the description. | sary information
easily.

1. GETTING STARTED Read before first
From setting to setup, cautions, cleaning, use.
transportation and storage. :

2. Explanation of panel side and display screen
Name of each device, function and operation. Usage of the R3765/
Description of display screen. : 3767H series can

3. Basic operating guidelines be understood by
Actual example of operation. reading it through.
How to ook at the display screen.

4, Basic operation
Description of the basic items.

5. Measurement method example _ .

. Chapters of practice.
Concrete examples and operationa! procedures.

G. Record and output
Saving to floppy disk and replaying.

7. Description of the functions
Detailed explanation of each block.

8. In abnormal
Diagnostics and error message.

9, Operating principles
Basic operation and flow chart.

10. Performance test Refer if necessary.

11. Specifications '

Technical information and general information.
Appendix Relation of data between sach function

Initial setting.

Soft key menu list.

Other information.

Index Main words and the description page. Use to find neces-
sary information
easily.

Others External view Use to find the outer
dimensions.

Jan 20/97
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NETWORK ANALYZER OPERATION MANUAL

Preface

<Confirmation of Product and Attachment>

When you open packing, confirms the following in the beginning.
i any flaw, damage and shortage in the product or the dttac hment, etc., is found, contact the near-
est dealer or the sales and suppart office.

(1)

()

Product main unit

Standard attachment lists.

Type and name of product,

Confirm the product the same as the order from the
rame plate in the front panel.

Note: Order the addition of the attachment efc. with type name or stock No.

Name of articles Type name Parts cade Quantity Remarks
Power cable AD1402 DCB-DD2428X01 1 3pins plug
AC adapter . JCD-ALOO3EX03 11 3—2pin
Power fuse - DFT-AABR3A. 2 T6.3A/250V
R3765/67H SERIES - JR3765/67H SERIES - Japanese

; ; 1
Operating Manual - ER3765/67H SERIES English
- JR3764H (FM) . Japanese
Programming manual : 172 .
- ER3764H (PM) English
- JRE752/64H (PG) i Japanese
Programming guide j 12 :
- ER3752/64H (PG) English
Editor install disk - PR37670001-FK 1 HD 1.44M
' bytes
Sample program disk - PR37670003-FJ ] DD 720k
bytes

Preface-4

Note: "1 : The AC adaptor is a standard attachment only to Japan-domestic.

2

: Japanese or English is one volume. |
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NETWORK ANALYZER OPERATION MANUAL

<Option, Accessory and Recommended Kit (Extra-cost)>

(1) Option

Preface

Name Type Remarks
Output attenuator Option 10 0 to 70dB
8GHz output amp Option 11 R3767AH/BH/CH only
(2) Accessory
Name Type Remarks
S parameter test set R39618 300kHz to 3.6GHz
Duplexer test set R39261T
Rack-mount kit A02713 JI& (Front handle attached)
AQ2712 EtA (Front handle attached)
Slide rail set A02642
(3) Recommended kit
Remarks
Name Type
Frequency range | Connector type
Calibration kit Model 9617A3 DC to 18GHz N type
Calibration kit Model 9617F3 DC to 18GHz 3.5mm type
Calibration kit Model 9617C3 DC to 4GHz N type
Calibration kit Model 9617H3 | DC o 4GHz 3.5mm type

Jan 20/97
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1.1

1.1 Product Description

GETTING STARTED

This chapter gives a brief explanation of product, its working environment and operational precau-
tions. Read this chapter befare you use the product.

Product Description
R3765/3767H series is the 3.8GHz/8GHz vector network analyzer, which has newly been designed
based on a concept “an optimum tool for each application”.

We have fully pursued high throughput such as 0.15ms/points high-speed measurement at a res-
olution bandwidth (RBW) of 10kHz, 100dB wide dynamic-range measurement, and two-device si-
multaneous measurement with four-channel/eight-trace display.

Also, we have added the program sweeping function that can freely change the resolution band-
widih (RBW) and output level during sweep operation for each segment.

With the built-in BASIC controller, a high-speed ATE system can be easily configured with no ex-
ternal controlter for processes from adjustment to inspection.

<Features>

(1} High throughput
» In the case of C type, 4 S parameters can he displayed in a screen by 0.15ms/point
high-speed frequency sweeping and four-channel/eight-trace (RBW 10kHz).
¢ (0.15ms/point high-speed level sweeping.
(2) Wide dynamic range
+ 100dB wide dynamic range.

(3) Program sweeping function.

+ For each segment, aliows setting of frequency, cutput level, RBW and settling time.

(4) MS-DOS formatted disk

= By using an MS-DOS personal computer, it is possible to easily create programs and
analyze data because of the disk conformed to MS-DOS format standard.
»  Three modes of storage capacity available (DD 720KB, HD 1.2MB, HD 1.4MB).
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1,2 Environmental Conditions

1.2 Environmental Conditions

»  QOperating Environment

= Avoid operation in the following areas. * Use a noise cut filter when there is a large
amount of noise riding on the power line.

. Direct sunlight

O -
. s A /
(e s T N
\ orrosive L
o [T 1,
an <k_‘ ./ < o e
Vibration ‘{ Line fitter

« Keep the rear panel 10cm
away from the wall.

R mty oo
Front

Figure 1-1 Operating Environment
The R3765/3767H series should be installed in an area which satisfies the following canditions:

*  Ambient temperature : +5°C to +40°C (Operating temperature range: When FDD is used.)
0°C to +50°C (Operating temperature range: Whan FDD is not used.)
-20°C to +60°C {Storage temperature range)

» Relative humidity : PHB0% or less (no condensation)
= An area free from corrosive gas

= An area away from direct sunlight

» A dust-free area

s An area free from vibrations

+  Alow noise area
Although the R3765/3767H series has been designed to withstand a certain amount of noise
riding on the AC power line, it should be used in an area of low noise. Use a noise cut filter
when ambient noise is unavoidable.

FFor highly accurate measurement, furn the power ON after the R3765/3767H series tempera-
fure has reached the room temperature level, and warm up the R3765/3767H series for 60
minutes.

« |nstallation position
The R3765/3767H series has an air outlet hole on its rear panel. Never block or plug the hole,
as the resulting internal temperature rise wiil affect measurement accuracy.

1-2 Jan 20/97
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1.3 Supply Description

1.3 Supply Description

1.3.1 Power Supply Specifications

WARNING!

Safety use the R3765/3767H series according fo the power requirement.
The R3765/3767H series might be damaged in the case not foliowing the power requirement.

The power requirement of the R3765/3767H series is shown in the following.
Use the power supply by which the power requirement of the R3765/3767H series is satisfied.

100V, operation 220V, operation
input voltage range 90V - 132V 198V - 250V
Frequency range 48Hz - 66Hz
Power fuse T6.3A/250V
Power consumption 300VA or below

“The supply voltage of the R3765/3767H series is automatically changed over (100/240V).

1.3.2 Replacing the Power Fuse

WARNING!

1. Before replacing the power fuse, be sure to turn the power switch OFF and remove the power
cable from the outlet.

2. For continued protection against fire hazard, use a fuse of the type and rating which match the
supply voliage.

Power fuse is located in the power connector on the rear panel.
To check or replace the power fuse as follows.

To take out the fuse in the power To restore the fuse after
connector at the rear panel. confirmed or exchanged.

T keir Bita § 50w

Standard of fuse P ey L

T6.3A/250V

Draw it out by using @

the minus diriver.

Jan 20/97 1-3



NETWORK ANALYZER OPERATION MANUAL

1.3 Supply Description

1.3.3 Connecting the Power Cable

WARNING!
1. Power cable

1-4

Use power cable of the aftachment for prevention electric shock and fire.

Use pewer cable in accordance with the safely standard of the country for use
excluding Japan.

When you connect power cable with the outlet, turn off the power switch.

When you pull out power cable from the outlet, have the plug.

2. Protective earth

(@)

Connect the power plug cable with the power outlet which has the protective earth
terminal.

If the code for the extension without the protective earth terminal is used, the pro-
tective earth will become invalid,

Case in which use of AC adapter (Three pins to two pins conversion adapter), con-
nect the earth pin of the adapter to the earth of the outlef, or connect ground termi-
nal of the rear panel with the earth of the outside, and ground it to the earth.

Power plug and cable

Since 3-core power receptacles are rare in Japan, a 3-pin to 2-pin adapter (AC adapter) is
attached to the R3765/3767H serigs. Be sure {0 connect the ground pin of the adapter to
the ground line when connecting the power cable to a receptacle with this conversion
adapter.

AC adapter

To AC Power receptacle

. Ground pin

—— Power cable with
3-pin plug

_— , To the instrument
Connect this pin to the ground line ‘

Figure 1-2 Power Cable and AC Adapter

Power plug for averseas use

A separately-sold plug for overseas use is available. For more information, contact
ADVANTEST's Service Department.
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1.4 FET Probhe

1.4 FET Probe

(1} Setup
AH Type BH/CH Type
SOURCE A B TESTPORT1 TESTPORT2
C o O @)

@ FET probe

DUT

FET probe

©

]
=

| but

Figure 1-3 Connecting FET Probe

(2) Usage Precautions

The stability and repeatability of the measurement value are affected by the ground of FET
prove tip. In high frequency, it is necessary to consider the effect of parallel capacitance.
The input impedance of the FET probe is listed in the following Table.

Model name Input impedance Remarks

P6201 type | 100k€2 +1% paraliel 3PF NG to 900MHz
Attenuator head TM£ £1%, Manufactured by SONY Tektronix
1.5PF in parallel.

P8202A 10ME +2% Approx. 2PF DC to 500MHz

type Approx. 4PF with the optional cou- | Manufactured by SONY Tektronix
pling cap.

(3) Calibration and Measuremant Method

Operation pracedure

D Connect the FET probe to the reference point of the device under test.

@ Select the calibration menu of the R3765/3767H series to normalize the frequency
characteristic probe.

@ Connect the FET probe to the point to be measured, then perform the measurement.

Note :

When measuring the point in high frequency, note that the data repeatability will be

changed by the ground condition of the FET probe tip.

Jan 20/97
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1.5 System Setup Cautions

1.5 System Setup Cautions

1.5.1 Notes on the use of Parallei I/O Ports

1)

(2}

In +5V power output from parallel 1/Q port, maximum curtent capacity is 100mA.
Use it within 100mA.

In +5V power output from parallet I/O port, there is a fuse.

The fuse fuses with the over current of 100méA or more.

In the case with which the fuse fuses, contact to the nearest dealer or the sales and support
offices.

Use the shield cable for the cable for parallel /O port. (To prevent malfunction by noise)
The standard of the cable for the radiation test of the R3765/3767H series is MO-27.

Do not bundle I/0O cable and AC power line when wiring.

1.5.2 Notes on the use of Serial /O ports

{4)

The length of the cable used for serial I/O port is 15m or less.

Use the shield cable for the cable for serial /0 port. (To prevent malfunction by noise)

The standard of the cable used for the radiation test of the R3765/3767H series is A01235.

Do not bundle i/0 cable and AC power line when wiring.

1.6 Measurement Time

The sweeping time of the R3765/3767H series is determined by frequency set-up time and data
acquiring time.

As the SWEEP TIME on the display screen shows the data acquiring time, the actual sweep time
becomes longer than the displayed SWEEP TIME under the influence of frequency set-up time.

Refer to APPENDIX for details.

1.7 Input Signal Level Overload Cautions

The maximum level at the input part of R3765AH/3765BH and R3767AH/3767BH is OdBm.
R3765CH/3767CH is +15dBm.
If more than about 5dB over the maximum level is input, “Overload” is displayed.

t-6
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1.8 How to Replace the Protective Fuse for Bias Input

1.8 How to Replace the Protective Fuse for Bias Input

For R3765CH/3767CH type, the protective fuse for TEST PORT input bias is located in the fuse
holder on the rear panel. (Refer to sub-section 2.2.3.)

Note: When the protective fuse for bias input is replaced, turn OFF the POWER swiltch of the 3765/

3767H series and remove the power cable from the receptacle beforehand.

MAX MAX
30V 0.5A OC 30V 0.5A DC

Figure 1-4 Replacement of protective fuse for bias input
Replacement procedure

@. Turn the cap of fuse holder counterclockwise to remove.
@ Take out this turmed part and replace the fuse.

@ Install the turned part.
¢ Tighten clockwise.

Standard of protective fuse for bias input
Name of type: TMF51NR1(250)
Partcode : DFN-AA1A-3

Rating : Fast blow, 250V, 1A

WARNING!

When the fuse is replaced, use the same fype and the same rating of fuse to protect
against the danger of fire.
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1.9 Cleaning, Storage and Transportation

1-8

M

Cleaning

Wipe the dirt of the R3765/3767H series off with & soft cloth {or wet cloth}. At this time, at-
tend to the following points.

e Do not remain the fluff of the cloth and do not soak water into the internal of the
R3765/3767H series.

« [Jo not use an organic solvent {for example, benzene and acetone, etc.) which changes
plastics in guality.
Storage

Storage temperature of the R3765/3767H series is from -20°C to +60°C. Do not store it out
of this temperature range.

The cases in which the R3765/3767H series is not used for a long time, cover with the vinyl
cover or put in the cardboard box and prevent dust. Keep it in a dry ptace where dust and
direct sunshine are prevented.

Transportation

When you transport the R3765/3767H series, pack it equally to the first packing material or
any more.

Packing procedure

(D Wrap the R3765/3767H series itself with cushion material and put in the cardboard
box.

& After putting attachment, put cushion again.

@ Shut the lid of the cardboard box. Fix the ocutside with a string or tape.

Jan 20/97
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1.10 Notes on Use

(1)

{4)

Jan 20/97

Before starting the measurement

When turning on the power, don't connect DUT.
Before starting the measurement, check to see the output power level.

Removing of case

Do not open the case to one except service man of our company.
The R3765/3767H series has a high temperature part and a high pressure part.

When abnormality occurs

Vihen smoke rises from the R3765/3767H series, smell nastily, or rear unusual sound feel,
turn off the power switch. Puli out power cable fram the outlet. And contact to our company.
The address and the telephone number of our company are in the end of this manual.

Warm up

After the R3765/3767H series temperature has reached the room temperature level, turn
the power switch ON and warm it up for 30 minutes.

Electromagnetic interference.

High frequency noise of the small power is generated at the R3765/3767H series use.
Therefore, electromagnetic interference is generated to the television or the radio by an im-
proper installation and use of the R3765/3767H series.

If the power of the R3765/3767H series is turned off, and the electromagnetic interference
is reduced, then the R3765/3767H series is the cause it.

Prevent electromagnetic interference by the following procedure.

s - Change the direction of antenna of the television or the radio.
+ Place the R3765/3767H series the other side of the television or the radio.
e Place the R3765/3767H series away from the television or the radio.

» Use another line of power source for the television or the radio than the R3765/3767H
series.

Cautions when scrapping the R3765/3767H series

When the products are scrapped, be carefu! to treat them properly.
Call for the inquiry about how to scrap, etc. to the nearest our service station. The address-
es and the telephone numbers are at the end of this manual.

Harmful substances : @ PCB (Polychlorinated biphenyl)
@ Mercury
@ Ni-Cd {Nickel-cadmium}
& Others
Substances thai contain cyan, crganic phosphorous, and
hexadic chromium, and substances that might dissolve and
flow out cadmium, lead or arsenic. (Except lead for solder-

ing.)

1-9
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1-10*

(7)

Life time of parts

The following consumable parts are used in the R3765/3767H series.

Soft key switch

500,000 times operating life

LCD (iiquid crystal display) back light

7000 hours operating life
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2.1 Front Panel Descriptions

PANEL DESCRIPTION

lhe names and the functions of each part on the front and rear panel side and the display screen
are described.

2.1 Front Panel Descriptions

2.1.1 R3765AH/3767AH

—
1

Figure 2-1 Front-Panel Descriptions (R3765AH/3767AH)

Aug 10/99
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2.1 Front Panel Descriptions

Table 2-1 Froni-Panei Descriptions {R3765AH/3767AH)

No. Name Description
@ POWER switch Turns on or off the power supply of the R3765AH/3767AH.
@) SIGNAL SOURCEQUTPUT | Power splitter output.
connector (SOURCE)
@ RECEIVER SECTION INPUT | The INPUT connectlor is used for measurement input.
connector
A PORT
B PORT
LCD display Displays measurement data, setting conditions and other
_ informations.
® BACK LIGHT Selects the back light ON/OFF of LED display.
® Floppy disk drive Stores a program and measurement data.
Three modes of storage capacity (DD: 720KB, HD: 1.2MB,
HD: 1.44MB).

@ ACTIVE CHANNEL block The ACTIVE CHANMNEL block is used to select an active chan-

nel between independertly two measurement channels.

Each channel has a sub-measurement screen which can be

selected by toggle. :
Sub-measurement screen of CH1 ;. CH3
Sub-measuremerit screen of CH2 : CH4

After selecting, functions to be operated are sffective to the

selected active channel.

RESPONSE block The RESPONSE block is used to set measurement condi-
tions of receiver section, data display and data analysis.

@ STIMULUS block The STIMULUS binck is used to set frequencies, level and
sweep conditions of signal source.

INSTRUMENT STATE The INSTRUMENT STATE block is used set the system

block functions which have no concern with the measurement.

a GPIB block The GPIB block is usead to set a GPIB and controller func-
tions.

@ ENTRY block The ENTRY block is used to input numeric data and to per-
form a marker movement.

@ Soft key Selects the soft key menu described in @@ in each function
block.

@ | Soft key menu '| Displays each function menu.

To select a menu, use the soft key described in @@.
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2.1 Front Pane! Descriptions

2.1.2 R3765BH/3767BH
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Figure 2-2 Front-Panel Descriptions (R3765BH/3767BH)

Aug 10/99 2.3



NETWORK ANALYZER OPERATION MANUAL

2.1 Front Panel Descriptions

Table 2-2 Froni-Panei Descriptions (R3765BH/3767BH)

No. Name Description

@ POWER switch Turns on or off the power supply of the R3765BH/3767BH.

& Reflection characteristic Reflection characteristic measurement port.

connector TEST PORT 1

€)) Transmission characteristic | Transmission characieristic measurement port.

connector TEST PORT 2 '

& LCD dispiay Displays measurement data, setting conditions and other
informations.

® BACK LIGHT Selects the back light ON/OFF of LED display.

Floppy disk drive Stores a program and measurement data.

Three modes of storage capacity (DD: 720KE, HD: 1.2MB,
HD: 1.44MB).

D ACTIVE CHANNEL block The ACTIVE CHANNEL block is used to select an active
channel between independently two measurement chan-
nels.

Each channel has a sub-measurement screen which can be
selected by toggle.
Sub-measurament screen of CH1 ;. CH3
Sub-measurement screen of CH2 : CH4
After selecting, functions to be operated are effective to the
selectad active channel.

RESPONSE block The RESPONSE block is used o set measurement condi-
tions of receiver section, data display and data analysis. .

® STIMUILLUS block The STIMULUS block is used to set frequencies, level and
sweep conditions of signal source.

INSTRUMENT STATE The INSTRUMENT STATE block is used set the system

block functions which have no concern with the measurement.

) GPIB block The GPIB block is used to set a GPIB and controller func-
tions.

{2 ENTRY block The ENTRY block is used to input numeric data and to per-
form a marker movement.

@ Soft key Selects the soft key menu described in (8 in each function
block.

&y Soft key menu Displays each function menu.

To select a menu, use the soft key described in .

2-4
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2.1 Front Panel Descriptions

2.1.3 R3765CH/3767CH
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Figure 2-3 Front-Panel Descriptions (R3765CH/3767CH)
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2.1 Front Panel Descriptions

Table 2-3 Front-Panel Descriptions {(R3765CH/3767CH)

No. Name Description
D POWER switch Turns on or off the power supply of the R3765CH/R3767CH.
@ PORT 1 connector Measurement of PORT 1.
TEST PORT 1
©) PORT 1 connector Measurement of PORT 2.
TEST PORT 2
@D LCD display Displays measurement data, setting conditions and other
informations.
& BACK LIGHT Selects the back light ON/OFF of LED display.
® Floppy disk drive Stores a program and measurement data.
Three modes of storage capacity (DD: 720KB, HD: 1.2MB,
HD: 1.44MB).

@ ACTIVE CHANNEL block The ACTIVE CHANNEL block is used to select an active
channel between independently two measurement chan-
nels.
Each channel has a sub-measurement screen which can be
selected by toggle.
Sub-measurement screen of CH1 : CH3
Sub-measurement screen of CH2 ; CH4
After selecting, functions to be operated are effective to the
selected active channel.

RESPONSE block The RESPONSE block is used to set measurement condi-
tions of receiver section, data display and data analysis.

€)) STIMULUS block The STIMULUS block is used to set frequencies, level and
sweep conditions of signal source.

INSTRUMENT STATE The INSTRUMENT STATE block is used set the system

block functions which have no concern with the measurement.

) GPIB block The GPIB block is used to set a GPIB and controller func-
tions.

) ENTRY block The ENTRY block is used to input numeric data and to per-
form a marker movement.

@ Soft key Selects the soft key menu described in in each function
block.

@ Soft key menu Displays each function menu.

To select a menu, use the soft key described in 3.
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2.2 Rear Panel Descriptions

2.2 Rear Panel Descriptions

2.2.1 R3765AH/3767AH
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Figure 2-4 Rear Panel Descriptions (R3765AH/3767AH)
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2.2 Rear Panel Descriptions

Table 2-4 Rear Paniei Descriptions (R3765AH/3767AH)

No.

Name

Description

KEYBOARD INPUT
connector

Connector to connect P5/2 type (6-pin small size DIN) key
board.

An external keyboard can be used to input a label name, a
saving register name and a BASIC text.

VIDEQ SIGNAL output

Video signal output correspondence to VGA. (15-pin)

@ ©

SERIAL /O

input/output connector conformed to RS-232 standard. (D
Sub 25-pin)

PARALLEL /0O connector

The I/O port connector is used to communicate peripheral
devices such as an automatic machine and a foot switch.
{Qutput; 8-bit 2 systems, Input/output: 4-bit 2 systems)
EXT TRIGGER input.

{Negative logic, pulse width: 1us or more, 18-pin terminal)
*Use shielded cables for connection (to prevent malfunction
by noise).

GPFIB connector

The GPIB connector is used to remotely control an external
peripheral devices and to be remotely controlled by an
external controller.

AC POWER connector

The AC POWER connector has three-pin structure includes
an earth pin.
To remove a power fuse, pull out the upper cover.

Ground terminal

The ground terminal is used to ground the R3765AH/
3767AH oniy whan three-pin connector or two-pin adapter
for power cable cannot be used.

Connector for option

Spare connector for option.

External reference fre-
guency input connector

This connector is used to input a reference frequency from
an external device.

Input frequency : 1, 2,5, 10MHz, 0dBm or more
Input frequency accuracy : Within £10ppm

@

TEST SET connector

Connactor for connecting S parameter test-set.

PROBE POWER connecior

Connector for probe power.
+15V output

2-8
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2.2 Rear Panel Descriptions

2.2.2 R3765BH/3767BH
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Figure 2-5 Rear Panel Descriptions (R3765BH/3767BH)
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2.2 Rear Panel Descriptions

Table 2-5 Rear Panel Descriptions (R3765BH/3767BH)

No.

Name

Description

KEYBOARD INPUT
connector

Connector to connect PS/2 type (8-pin small size DIN) key
board.

An external keyboard can be used to input a label nams, a
saving register name and a BASIC text.

VIDEO SIGNAL output

Video signal output correspondence to VGA. (15-pin)

SERIAL 1/O0

Input/output connector conformed to RS-232 standard. (D
Sub 25-pin)

PARALLEL I/O connector

The 1/Q port connecior is used to communicate peripheral
devices such as an automatic machine and a foot switch.
{Output: 8-bit 2 systems, input/ouiput: 4-bit 2 systems)
EXT TRIGGER input.

(Negative logic, pulse width: 1us or more, 18-pin terminal)
*UUse shielded cables for connection (to prevent malfunction
by noise).

GPIB connector

The GPIB connector is used to remotely control an external
peripheral devices and 10 be remotely controlled by an
extarnal controller.

AC POWER connector

The AC POWER connector has three-pin structure includes
an earth pin.
To remove a power fuse, pull out the upper cover.

Ground terminal

The ground terminal is used to ground the R3765BH/
3767BH only when three-pin connector or two-pin adapter
for power cable cannot be used.

Connector for option

Spare connector for option.

@ e

External reference fre-
quency input connector

This connector is used to input a reference frequency from
an external device.

input frequency : 1,2, 5, 10MHz, 0dBm or more
input frequency accuracy : Within £10ppm

PROBE POWER connector

Connector for probe power.
+15V output

2-10
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2.2 Rear Panel Descriptions

2.2.3 R3765CH/3767CH
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Figure 2-6 Rear Panel Descriptions (R3765CH/3767CH)
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2.2 Rear Panel Descriptions

Table 2-6 Rear Panel Descriptions (R3765CH/3767CH)

No. Name Description
@ KEYBOARD INPUT Connector to connect PS/2 type (6-pin small size DIN) kay
connector board.
An external keyboard can be used to input a label name, a
saving register name and a BASIC text.

@ VIDEC SIGNAL output Video signal output correspondence to VGA. (15-pin)

©) SERIAL /O Input/output connector conformed to RS-232 standard. (D
Sub 25-pin)

PARALLEL I/ connector The I/Q port connector is used to communicate peripheral
devices such as an automatic machine and a foot switch.
{Output: 8-bit 2 sysiems, Input/output; 4-bit 2 systems)
EXT TRIGGER input.

(Megative logic, pulse width: 1us or more, 18-pin terminal)
*Use shielded cabies for connection (to prevent malfunction
by noise). '

® GPIB connector The GPIB connector is used to remotely control an external
peripheral devices and to be remotely controlled by an
external controlier.

® AC POWER connector The AC POWER connector has three-pin structure includes
an earth pin.

To remove a power fuse, pull out the upper cover.

@ Ground ferminal The ground terminal is used to ground the R3785CH/
3767CH oniy when three-pin connector or two-pin adapter
for powser cable cannot be used.

Connector for option Spare connector for option.

@ External reference fre- This connector is used o input a reference frequency from

guency input connector an external device.
Input frequency 1 1,2, 5, 10MHz, 0dBm or more
Input frequency accuracy : Within £10ppm

PROBE POWER connector | Connector for probg power
+15V output

<) Fuse holder * Protective fuse (1A) for bias input to TEST PORT 2.

@ TEST PORT 2 BIAS Connector (MAX. +:30V 0.5A DC) for bias input to TEST
PORT 2.

@ Fuse holder * Protective fuse (1A) for bias input to TEST PORT 1.

@ TEST PORT 1 BIAS Connector (MAX. £30V (.5A DC) for bias input to TEST

PORT 1.

2-12

* . Refer to section 1.8 for the replacement of protective fuse.
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2.3 Screen Display Descriptions

2.3 Screen Display Descriptions

The following shows R3767CH screen. Each part is described in the next page.

Figure 2-7 Screen Display Descripiions
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2.3 Screen Display Descriptions

Table 2-7 Screen Display Descriptions

No. Name Description

® Real time clock Displays years, month, date and time.

@ Channel Displays a channsl number.

©) INPUT port Displays an input port.

Format Displays data format (format data).

& Scale reference Displays a reference value of display coordinate.
The reference position is displayad by using -mark.

® Scale/DIV Displays one scale value of display coordinate.

@ Load menu Displays fites in this area when loading program from the disk
drive.

Active marker Displays an active marker value.

@ | Marker list Displays a marker list.

Soft key menu Displays a soft key menu.

Active area Displays items selected by panel keys or soft keys and those
input values.

@ Status area Displays status which shows:an operating state of the R3765/
3767H series.

@ Trace display area Displays measurement data.

Label window Displays character lists used-for a label and a register name.

@ Start/Center Displays the start/center of signal source.

Power/CW Displays the power/CW of signal source.

@ Stop/Span Displays the stop/span of signal source.

2-14*
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3.1 Initial Power-on

3 BASIC OPERATING GUIDELINES

This chapter explains the fundamental operation for those who use the R3765/3767H series for the
first time.

3.1 Initial Power-on
(1}  Connecting to AC Power Source

(D With the R3765/3767H’s power switch turned OFF, connect the attached power cable
to the AC power connector on the rear panel.

AC power
connector

Figure 3-1 Connecting the Power Cable

(@ Connect ancther end of the power cable to an outlet. (Refer fo sub-section 1.3.3.)

WARNING!
Connecting to an out-of spec power source may damage the R3765/3767H series. Pawer
specification of the R3765/3767H series is as foliows.

Operation under 100V 5 Operation under 220V,
Input voltage 90V - 132V 198V - 250V
Frequency 48Hz - 66Hz 48Hz - B6Hz

Aug 10/99 3-1
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3.1 initial Power-on

{2) Power-on

After connecting the power cable, turn ON the power switch on the front panel.

a
e
il

ElRjEeanek,. |

OFF

-

Figure 3-2 Power Switch

» Turn the power switch ON.
Self-checking of the R3765/3767H series is executed. A few seconds later, the initial
setting screen appeatrs.

Figure 3-3 Setting Screen When Switch on or Preset (for R3767CH)

At paower-on, the initial setling screen is displayed as shown above.
When the initial setting screen is needed to display, press [PRESET] key.

3-2 Aug 10/99
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3.2 Operation Keys
3.2 Operation Keys

3.2.1 Panel Keys and Soft Keys

This R3765/3767H series is operated with [panel keys] and {soft keys}].
[ 1ispanel keys. { }is soft keys. '

soft key menu fsait keys]

[panel keys]

I RITSSAH NETWORK ANALYZER 40 3.B0H: N
§ ]

e T || i, o e s
| B0 000IE EI

T T

@
@n

Figure 3-4 Panel Keys and Soft Keys
Pressing a [panel key] displays a soft key menu at right on the screen.

Press a {soft key} and the corresponding function in the soft key menu will be displayed.
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3.2 Operation Keys

(1) The panel keys are parted into 6 function blocks shown below.
The operation is performed with the combination of these blocks.

Block name Function
D ACTIVE CHANNEL The R3765/3767H series has two measurement
channels.
Select an active channel which can be set and
changed.
@ ENTRY Input the numeric value for the selected function.
©)] STIMULUS Sets the conditions of signal source such as fre-

quency range, power level, sweep type sweep time
and sweep resolution.

RESPONSE Sets measurement conditions of receiver part, meas-
urement pararheter, measurement format and dis-
play format marker for the active channel.

5 INSTRUMENT STATE Sets the system such as save/recall or hard copy.
® GPIB Sets controller function and GPIB.

(2) Press panel key [CAL] in RESPONSE block.

Calibration menu (1 of 2) appears on the screen. (Refer to section A.4 at the end of this
manual.}
Soft menus shown below are displayed on the right portion of the display.

» Calibration menu (1 of 2) » Full calibration e 1 port full
selection menu calibration menu
[CAL}—— /NORMALIZE (THRU}} —»{/PORT FULL CAL} —*{OPEN}
{NORMALIZE (SHORT)} {2 PORT FULL CAL} {SHORT)
{CAL MENUS) el [NORMALIZE & ISOL'N}  (LOAD]
{CORRECT ON/OFF} {CLEAR CAL DATA) {DONE 1-PORT}
{INTERPOLATE ON/OFF}  {CALKIT[ ]}
{PORT EXTENSION} {RETURN}
{Z0 VALUE}
{More 1/2}
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3.2 Operation Keys

The soft key corresponding to the blank soft key menu is invalid.
Some soft key menu has more than one page, and some has hierarchy.

«  When the soft key menu has more than one page
Pressing {More 1/2} moves the page to the next.
Pressing {More 2/2} returns the page to the previous.

+  When the soft key menu has hierarchy
Pressing {Refurn} returns to the previous hierarchy menu.

= When the menu is of hierarchy of calibration data acqguisition
in the case that mare than one data acquisition is required for the calibration like 1 port
full calibration.
Pressing {DONE 1-PORT} without acquiring each data can return to the previous hier-
archy menu forcefully.

In order to move it to the top menu from the middle of a series of soft key menu, press
[CAL] key if the menu is of CAL. Ditto for others.

For example, pressing [MENU] key to invoke soft key menu of MENU from the situation
that the soft key menu of CAL is displayed, and continuously pressing [CAL] key redisplays
the same CAL soft key menu as the one before [MENU] key pressed.

Data setting

When a [panel keyl and a {soft key}is pressed to set data, the function of the pressed key
and the current set conditions are displayed at upper left on the screen.

This display area is called “active area”. Set data, checking the values displayed in the ac-
tive area. '

Active area

Figure 3-5 Displayed Active Area
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3.2 Operation Keys

3-6

(I There are 3 methods for setting data.

{a)

Data knob /7] ENT
The continued change
is possible with display
resolution.

Step key
Setting is possible

£ by step size.

ENTRY
Entry OFF key —___ CiFF | BS Back space key
B 7 8|U_‘EJ_“IGHz|n——‘
] '
gz'tr}el(r:%es i:[:;:t |_4lt > U 6 ﬂ | MHz [
i:;é by pressing unit [[1_“ E HLI Mm ™ Unit key
U._E,.,, U__ - 1[ X1

11

Figure 3-6 How to Set Data

Ten-key and unit key
These keys are used to input numeric data.
Input a numeric value with ten-key, and press a unit key.

Pressing [BS] key deletes the rightmost digit of the numeric value which has been in-
put with ten-key.

Step key and data knob
Step key is used to set data by predefined step size.
Pressing [T] key increments the data, while pressing [ ] key decrements the data.

Data knob is used to set data in units of predefined display resolution. it is very con-
venient for finely adjusting set data,

Entry off key

Entry off key is operated by toggle.
Sets OFF the current entry data which is displayed in active area.

Press this key to avoid changing the entry data by actuating the knob by mistake.
Then, the marker can be moved by data knob.

Pressing the entry off key again can switch the entry OFF to ON.
But when the preset key is pressed or when the R3765/3767H series is turned OFF
automatically, the entry off key cannot be switched to ON again.

If this function is selected before plotting, the screen cleaned the active area can be
plotted.

Jan 20/97



NETWORK ANALYZER OPERATION MANUAL

3.3 How to Read the Display Screen

3.3 How to Read the Display Screen

Channel (Active channel is displayed inversely.)

Input port Active marker ' Date

Format
Scale/DIV

Scale reference

Active area

Status area

Start/Center Power/CW

Stop/Span
Soft key menu

Jan 20/97

Figure 3-7 Annotation on the Screen (Annotation Character)
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3.4 Basic Measuring Procedure

3.4 Basic Measuring Procedure

3-8

Shows basic measuring procedure of R3765/3767H series.

Measuring procedure

q$-

@

Connection
Connect DUT (device under test) to the R3765/3767H series.

Seiting of the R3765/3767H series
Initialize the R3765/3767H series by pressing [PRESET] key.

Next, select the setting of the R3765/3767H series according to the measurement to
perform.
{If necessary, connect DUT temporarily then.)

Calibration

Acquire the reference of magnitude and phase according to the measurement and
gliminate measurement error.

Measurement
Connect DUT and execute the measurement.
Read the parameter to measure by using marker function, etc.

Measured result output
The measured results can be output to the printer or the plotter with GPIB interface.
Also they can be saved in floppy disk.
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3.5 Measurement Samples of Simple Transmission Characteristics

3.5 Measurement Samples of Simple Transmission Characteristics

3.5.1 Setup and Setting
The setup of the R3765/3767H setries is performed as shown in Figure 3-8 or Figure 3-8 accord-

ing to the type.
{1) AHtype
R3765AH/3787AH

AH type can be connected to S
parameter test set R3961B
(300kHz to 3.6GHz).

(Refer to sub-section 3.6.1.)

SOURCE APORT BPORT

© © O

DUT

Figure 3-8 The Setup of Transmission Characteristic Measurement (AH Type)

(2) BH/CHtype

R3765BH/3767BH/3765CH/3767CH

TEST PORT 1 TEST PORT 2

0 0

Figure 3-9 The Setup of Transmission Characteristic Measurement (BH/CH Type)
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NETWORK ANALYZER OPERATION MANUAL

3.5 Measurement Samples of Simple Transmission Characteristics

3-10

e DUT to use for the measurement sample is the band-pass fiiter of center frequency 880MHz.

» All the screen displays used here are display samples of R3767CH.

The displayed contents of input port in the upper left portion of the screen are different depending

on the model.

The display of each type is as follows. (Active channel: CH2).

AH type AH type + & parameter BH iype CH type
B/R Sz1 TRN S21
TRN : TRANSMISSION
{3) Setting

@ Press [PRESET] to preset.

(@ Setthe R3765/3767H series as follows.

Block name Setting Key operation
ACTIVE Set the channel to 2. [CH 2]
CHANNEL
RESPONSE | Select the input portinthe | AHtype:
receiver part. {MEAS! —{B/R} (Initial setup)
BH type :
[MEAS] — {TRANSMISSION}  (Initial setup)
CH type or A type + S parameter
[MEAS] —(S271 TRANS FWD} (Initial setup)
Set the measurement for- | [FORMAT] — {LOG MAG) (Initial setup)
mat to magnitude (log dis-
play).
STIMULUS | Center frequency 880MHz | [CENTER] — [8] —> [8] - [0] —[MHZz]
Span frequency 100MHz | [SPAN] — [1] — [0] — [0] —[MHZz]
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3.5 Measurement Samples of Simple Transmission Characteristics

3.5.2 Calibration (Normalize)
Calibrate the frequency characteristics of the R3765/3767H series.

@ Remove DUT and connect a through adapter instead.

& Press [CAL] — {NORMALIZE (THRU).
The display on the screen changes as follows.
CORRECT key is set to ON automatically.

(3 Following the completion, return the connection the DUT (filter).

Figure 3-10 Screen of Frequency Characteristic Normalize

3.5.3 Magnitude measurement

@ Adjust the scale 1o see the display trace eastly.
[SCALE] — {AUTO SCALE])

Nov 1/97 311
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3.5 Measurement Samples of Simple Transmission Characteristics

The display on the screen is as follows.

Figure 3-11 Auto-scale of Magnitude Measurement

(@ A measurement sample of 3dB bandwidth
Set the marker and activate the filter analysis function.
[MKR] — {MKR SEARCH [ ]}-» {FLTR ANAL} — {FLTR ANAL ON/OFF}
The display on the screen is as follows.

Bandwidth is displayed with arrow (1) on the trace and the analyzed results are dis-
played.

Figure 3-12 Filter Analyzing Function (3dB Bandwidth and Q Measurement)
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3.5 Measurement Samples of Simple Transmission Characteristics

@& A measurement sample of 6dB bandwidth

Change WIDTH VALUE (bandwidth to search) from 3dB (initial value) to 6dB.
Press {WIDTH VALUE} — [6] — [X1]

The display on the screen is as follows.

Figure 3-13 Filter Analyzing Function (6dB Bandwidth and Q Measurement)
3.5.4 Phase measurement
M Setup (refer to sub-section 3.5.1} and preset (refer to sub-section 4.4.1).

@ Setthe R3765/3767H series as follows.

The measurement here is performed with the span lessened and inside of the band-
width extended.

Black name Setting Key operation
ACTIVE Set the channel to 2. [CH 2]
CHANNEL
RESPONSE | Select the input portinthe | AH type :
receiver part. [MEAS] — {B/R} (Initial setup)
BH type :

[MEAS] — {TRANSMISSION} (Initial setup)
CH type or AH type + S parameter
[MEAS] — {821 TRANS FWD] (Initial setup)

Setf the measurement for- | [FORMAT|— (PHASE] {Initial setup)
mat to phase display. :

STIMULUS | Centerfrequency 880MHz | [CENTER] — [8] — [8] — [0] — [MHz]
Span frequency  50MHz | [SPAN] — [5] — [0] — [MHZ]
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3.5 Measurement Samples of Simple Transmission Characteristics

@ Calibrate (Normalize) frequency characteristics. (The same operation as sub-section
3.5.2.)

(@ Adjust the scale to see the display trace easily.
Pressing [SCALE] — {AUTO SCALE} shows the following display on the screen.

DIV :
44,59 deg/

Figure 3-14 Auto-scale of Phase Measurement
& Set the phase extension display.
[FORMAT] — {More 1/2} — {PHASE <o, oo}
[SCALE] — {AUTC SCALE}
The display on the screen is as follows.

Figure 3-15 Phase Extension Display
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3.5 Measurement Sarmples of Simple Transmission Characteristics

3.5.5 Group delay measurement

@ Setup (refer to sub-section 3.5.1) and preset {refer to sub-section 4.4.1).

&) Sefthe R3765/3767H series as follows.

The measurement here is performad with the span lessened and inside of the band-
width extended. ‘

Block name Setting Key operation
ACTIVE Set the channel to 2. [CH 2]
CHANNEL
RESPONSE | Select the input portinthe | AH type :
receiver part. IMEAS) — {(B/R} {Enitial setup)
BH type :
[MEAS] — [TRANSMISSION} (Initial setup)
CH type or AH type + S parameter
[MEAS} - {521 TRANS FWD} (Initial setup)
Set the measurement for- | [FORMAT] — {DELAY]
mat to group delay display.
STIMULUS | Centerfrequency 880MHz | [CENTER] — [8] — [8] — [0] — [MHz]
Span frequency  50MHz | [SPAN] — [5] — [0] — [MHz]

@ Calibrate frequency characteristics. (The same operation as sub-section 3.5.2.)

® Adjust the scale to see the display trace easily.
Pressing [SCALE] — {AUTQ SCALE} shows the following display on the screen.

Nov 1/97

Figure 3-16 Auto-scale of Group Delay Measurement
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3.5 Measurement Samples of Simple Transmission Characteristics

® Change group delay aperture to 20%.
[AVG] —> {GROUP DELAY APERTURE} — {2]-> [0] —> [X1]

The display on the screen is as follows.

Figure 3-17 Change of Group Delay Aperture

3-16
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3.6 Measurement Samples of Simple Reflection Characteristics

3.6 Measurement Samples of Simpie Reflection Characteristics

3.6.f Setup

The R3765/3767H series is setup as shown in Figure 3-18, 3-19 or 3-20.

(1} AHtype

I In order to measure the reflection characteristics with AH type, directive bridge to sep-
arate reflection wave and incident wave from DUT to measure are necessary.

R3765AH/3767AH

SOURCE APORT B PORT

O © O

S<F

1h Reflection signal

TEST

DUT

Directive bridge

e————
Incident signal

PORT

500 Termination

Figure 3-18 Setup (1) for AH Type Reflection Characteristics Measurement

Jan 20/97
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3.6 Measurerent Samples of Simple Reflection Characteristics

3-18

® By using S parameter test set R3961B(300kHz to 3.6GHz}, transmission/reflection
characteristics can be measured simply.

R3765AH/3767AH

SOURCE APORT EBPORT

TEST SET connector

© © 6
R3961B
INPUT Rch Ach Bch
© © © ©
TEST PORT 1 TEST PORT 2
© ©
— DUT

TO NETWORK ANALYZER

{Rear panel)

Control cable
(DCB-RR3994X01)

(Rear panel)

Figure 3-19 Setup {2) for AH Type Reflection Characteristics Measurement

Above measuring method using S parameter test set is the same as the case of CH type.

(2) BH/CH type

R3765BH/3767BH/3765CH/3767CH

TEST PORT 1 TEST PORT 2
© ©
DUT

Figure 3-20 Setup for Reflection Characteristic Measurement
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AH type AH type + S parameter BH type CH type
AR S11 RFL 511
RFL : REFLECTION
{3) Setting

3.6 Measurement Samples of Simple Reflection Characteristics

=« DUT of this measurement sample is a band pass filter of center frequency of 880MHz.

= All the displays used on the screen are display samples of R3767CH.

The displayed contents of input port in the upper left portion of the screen are different de-
pending on the model.

The display of each type is as follows.

(@ Press [PRESET] to preset.

® Setting of the R3765/3767H series is as follows.

Block name Setting Key operation
ACTIVE Set the channel to 1. [CH 1]
CHANNEL
RESPONSE | Select the input port inthe | AH type : Bridge is used.
receiver part. [MEAS] — {A/R} {Initial setup)
BH type :
{MEAS] — {REFLECTION)} {Initial setup)
CH type or AH type + S parameter
[MEAS] — {S71 REFL FWD}  (Initial setup)
Set the measurement for- | [FORMAT]— {LOG MAG} (Initial setup)
mat to magnitude (log dis-
play).
STIMULLUS | Centerfrequency 880MHz | [CENTER] — [8] — [8] — [0]— [MHz]

Span frequency 100MHz

[SPAN] — [1] — [0] - [0] —> [MHz2]

Jan 20/97
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3.6 Measurement Samples of Simple Reflection Characteristics

3.6.2 Calibration (1-port full calibration)
In the case of AH type, perfarm 1-port full calibration of btidge test port.

In the case of BH/CH type or AH type + S parameter test set, perform 1-port full calibration of
test port 1.

CAUTION!

i. lf the calibration has already been executed, switch OFF the calibration, clear the calibration da-
ta, and then start calibration.

2. When the message “Wait for Sweep” disappeared, each calibration complefes.
3. During it's displayed the R3765/3767H serles, the cable, the connector, etc. must not be moved.

@ Invoke 1-port full calibration menu.
[CAL] — {CAL MENUS} — {1 PORT FULL CAL}

(@ Connect the open standard fo the test port and acquire the calibration data.
{OPEN]} _
The display on the screen is as follows.

Figure 3-21 1-Port Fuli Calibration (Open)
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3.6 Measurement Samples of Simple Reflection Characteristics

® Connect the short standard to the test port and acquire the calibration data.
{SHORT}

The display on the screen is as follows.

Figure 3-22 1-Port Fuli Calibration (Short)

Connect the load standard to the test port and acquire the calibration data.
{LOAD}
The display on the screen is as follows.

Figure 3-23 1-Port Full Calibration {(Load)
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3.6 Measurement Samples of Simple Reflection Characteristics

(& Execute the calibration and end.
{DONE 1-PORT)
The calibration data becomes effective autormnatically.

® Following the completion, return the connection to DUT (an example: filter).

3.6.3 Measurement by various formats
Here describes about measurement methods by various formats of reflection measurement {re-
turn loss, reflection coefficient, standing wave ratio, S parameter and impedance).
O Return loss {LOG MAG format setting) rneasurement
Adjust the scale to see the display trace (magnitude ) easily.
[SCALE] — {AUTO SCALE}

Letting the reflective coefficient = p (= reflective signal/incident signal}, the return loss
is represented with the following equation.

Return loss = -20log (p )
The display on the screen (return loss) is as follows.

Figure 3-24 Return Loss Measurement

@ Measurement of reflection coefficient (LIN MAG format setting)

The following operation is performed to display the return loss converted into reflection
coefficient.

[FORMAT] — {LIN MAG}

Note: If the format soff menu has already been displayed, it's nol necessary to press
[FORMATI.
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3.6 Measurement Samples of Simple Reflection Charactetistics

The top of the screen corresponds to reflection coefficient 1 (full reflection}, and the
bottom corresponds to reflection coefficient 0. The display becomes linear scale.

[SCALE] — {AUTO SCALE}

The display on the screen is as follows.

Figure 3-25 Reflection Coefficient Measurement

@ Standing wave ratio (SWR format setting) measurement

The following operation is performed to display the return loss as the standing wave
ratio (SWR).

[FORMAT] — {More 1/2} — {SWH}

[SCALE] — {AUTO SCALE]}

SWR=1 corresponds fo the state of perfect matching.

The related expression between SWR and reflection coefficient p is as follows.
SWR = (1+p) / (1—p)
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3.6 Measurement Sampiles of Simple Reflection Characteristics

3-24

@

The display on the screen is as follows.

Figure 3-26 Standing Wave Ratio {SWR) Measurement

S parameter (POLAR format setting) measurement

The following operation is performed to display polar coordinates.
[FORMAT] — {POLAR}

The display on the screen is as follows.

Each coordinate shows the magnitude and the phase as follows.

The magnitude is displayed with line and the size of the magnitude is displayed with
the radius of the circle.
The center of the circle :  Reflaction coefficient 0 {The state of perfect matching)
The most outer circumference of the circle :

Reflection coefficient 1 (Full reflection)

The phase is displayed with the angle from the plus direction of X axis.
It shows that the direction of 3 o'clock is phase angle 0° and the phases of the incident
signal and the reflection signal are the same.
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3.6 Measurement Samples of Simple Reflection Characteristics

Figure 3-27 S Parameter Measurement

® Impedance {Smith chart setting) measurement
The foliowing operation is performed to make Smith chart.
[FORMAT] — {SMITH (R+{X)}
The display on the screen is as follows.

It shows that the impedance is inductive in the upper half circle of Smith chart and it is
capacitive in the lower half circle.

Figure 3-28 Impadance Measurement

(& The following operation is performed to convert to admittance chart.
Pressing [FORMAT] & {SMITH (G-+jB)} displays the converted result.
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4.1 Basic Keys Operations

4 BASICS OPERATION

This chapter describes about the keys and the soft menus of the R3765/3767H series basically.

4.1 Basic Keys Operations

Front panel keys are grouped under the following six function blocks. The operation is performed
by the combination of these blocks.

(1)

(6)

ACTIVE CHANNEL block

The R3765/3767H series has 2 measurement channels. (Refer to section 7.1.)
Select an active channel which can be set and changed.

ENTRY block

input numeric value to the selected function. (Refer to section 7.2.)

STIMULUS block

Make the setting for the signal resource. (Refer to section 7.3.)

RESPONSE block

Make setting of the receiver part and the information on the display screen. (Refer to sec-
tion 7.4.)

INSTRUMENT STATE block

Make the system setting such as save/recall or hard copy, ete. {Refer to section 7.8.)

GPIB block
Make the setting of controlier function and GPIB. (Refer to section 7.10.)

4.2 Basic Key Operation Exampies

The key operation of the R3765/3767H series is periormed in the following three ways.

(1)

(2)

Jan 20/97

The case that the numeric value data input is required.

[Panel key] > {Soft key} — [Panel key] in ENTRY block
[Panel key] — [Panel key] in ENTRY block

The case that the selection is made only by soft key menu.

[Panel key] — {Soft key]}
Pressing a key for more than about 0.5 seconds can input the key continuously.
But if more than two keys are pressed at the same time, none of the keys can be input.

4-1
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4.3 Soft Key Menu Configuration

4.3 Soft Key Menu Configuration

4-2

Soft key menu has two types, having more than two pages and hierarchy.
Refer to “A.4 Soft Key Menu List”, for details.

(1)

Soft key menu having more than two pages

Pressing fMore 1/2} moves the page fo the next, and pressing {More 2/2} returns the page
to the previous. '

Soft key menu of higrarchy

Pressing {Return} returns to the previous hierarchy menu.

Soft key menu of calibration data acquisition hierarchy
After executing {DONE}, returns to the previous hierarchy menu.

Some functions cannot be used because the models of the R3765/3767H series are differ-
ent. The menu related to these operations is not displayed.

In the case of the R3765AH/3767AH, check the connecting state of 3 parameter test set
at power-on.
When the test set is not connected, the menu related to S parameter is not displayed.
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4.4 Initiat Setup

4.4 Initial Setup
4.4.1 How to Initialize

Operating Procedure

* Press [PRESET] key.

The contents of the setup is initialized to the following initial setup value.
4.4.2 Initial Setup Value
Table 4-1 initial Setup Vatue (1 of 3)
Initialize method
Function
Power on or preset *RST
Stimuius
Sweep type Linear frequency sweep Linear frequency sweep

Continuous sweep
Trigger source
Trigger delay
Sweep time

Measurement point
Start frequency
Stop frequency

ON

internal (FREE RUN)

OFF (0sec)

190.95msec (AUTO)
(R3765AMH/BH/CH)

402.0msec (AUTO)
{R3767AH/BH/CH)

201

40MHz

3.8GHz (R3765AH/BH/CH)

8.0GHz (R3767AH/BH/CH)

OFF

internal (FREE RUN)

OFF (Osec)

240.2msec (AUTO)
(R3765AH/BH/CH)

420.35msec (AUTO)
(R3767AH/BH/CH)

1201

40MHz

3.8GHz (R3765AH/BH/CH)

8.0GHz {R3767AH/BH/CH)

Average

Trace operation
Conversion

Characteristic impedance Z,
Measurernent format

Group delay aperture
Smocthing

Display

Split‘Overlap

Label

OFF (Number of times 16}
NONE

NONE

5062

* 4

10%

QFF {Aperture 10%)

Data

Overlap

NONE

Center frequency 1.92GHz (R3765AH/BH/CH) 1.92GHz (R3765AH/BH/CH)
4.02GHz (R3767AH/BH/CH) 4.02GHz (R3767AH/BH/CH)
Frequency span 3.76GHz (R3765AH/BH/CH]) 3.76GHz (R3765AH/BH/CH)
7.96CHz (R3767AH/BH/CH) 7.96GHz (R3767AH/BH/CH)
Frequency display Start/Stop Start/Stop
Fixed frequency of level sweep | 1GHz 1GHz
Output level 1 1
Start level =2 2
Stop level # 2 * 2
Two-channel interlocking ON ON
Program sweep segment All clear All clear
Response
Dual channel OFF OFF
Active channel CHA1 CHA1
Resolution bandwidth 10kHz 10kHz
Selection itemn of input port | *3 *3

OFF {(Number of times 16)
NONE

NONE

500

* 4

0.01%

QOFF {Aperture 0.01%)
Data

Overlap

NONE

Jan 20/97
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4-4

4.4 Initial Setup

* 1 : Qutput level

Tﬁ;\ Power on or preset *RST
AH 0dBm 0dBm
BH 0dBm 0dBm
CH 10dBm 10dBm
AH + S parameter
# 2 : Start/Stop level
~ Power on or praset *RET
T \
ype Start Stop Start Stop
| AH 13dBm odBm 13dBm 22dBm
BH -15dBm OdBm -15dBm 20dBm
CH -20dBm 0dBm -20dBm 10dBm
AH + S parameter
* 3 : Selection item of input port
Channel p
Type CH1 ChH2 CH3 CH4
AH AR B/R AR B/R
BH REFLECTION | TRANSMISSION | REFLECTION | TRANSMISSICN
CH S14 S S11 Sa1
AH + 8 parameter
* 4 : Measurement format
Type Channel CH1 CH2' CH3 CH4
AH LOG MAG | LOG MAG | LOG MAG | LOG MAG
BH LOG MAG | LOG MAG POLAR LOG MAG
CH LOG MAG | LOG MAG POLAR LOG MAG
AH + S parameter
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4.4 Initial Setup

Table 4-2 Initial Setup Value {2 of 3)

Initialize method
Function
Power on or preset *RST
Reference value
Logarithmic magnitude 0dB - 0dB
Phase 0° 0°
Group delay Osec Osec
Smith chart 1 1
Polar coordinate 1 1
Linear magnitude 0 0
SWR 1 1
Real part 10 10
Imaginary part 10 10
Continuous phase 0° 0°
The value per division of Y-axis
Logarithmic magnitude *5 * 5
Phase 45° 45°
Group delay 100nsec 100nsec
Smith chart - -
Polar coordinate - .
Linear magnitude 100m 100m
SWR 1 1
Rear part 1 1
imaginary part 1 1
Continuous phase 360° 360 °
Reference position
Logarithmic magnitude * 6 * 6
Phase 50% 50%
Group delay 50% 50%
Smith chart - -
Polar coordinate - -
Linear magnitude 0% 0%
S5WR 0% 0%
Real part 100% 100%
Imaginary pan 100% 100%
Continuous phase 50% 50%
=5 ¢ | ogarithmic magnitude (the value per division of Y-axis)
Type Channel | ¢y CH2 CH3 CH4
AH 10dB 10dB 1dB 1dB
BH 5dB 10dB 1 UNIT 1dB
CH 5dB 10dB 1 UNIT 1dB

AH + S parameter

* 6 : Logarithmic magnitude (reference position)

Tpe T Chamel | chy CH2 CH3 CH4
AH 90% |  90% 90% 90%
BH 90% 90% i 90%
CH 90% 90% : 90%

AH + S parameter
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4.5 Setting Backup Memory (Factory Default Sattings)

Table 4-3 Initial Setup Value {3 of 3)

Initialize method
Function :
Power on or preset *RET
Callibration
Correct measurement OFF QFF
Calibration data Clear Clear
Electrical tength correction OFF (Osec) OFF (0sec)
Phase offset OFF (09 OFF (09)
Measurement end extension | OFF OFF
correction
R input Osec Usec
Ainput Osec Osec
B input Osec Osec
Port 1 Osec Osec
Port 2 Osec Osec
Velocity factor 1 1

4.5 Setting Backup Memory {Factory Default Seitings)

Table 4-4 Setiing Backup Memory

4-6*

ftem Initial value
GPIB address 11
System controller/Addressable Addressable
Printer GPIB address i8
Plotter GPIB address 5
Save register All clear
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5.1 Measurement of Transmission Characteristic (2 Trace Display)

5 MEASUREMENT METHOD EXAMPLE

This chapter describes the operating methed of the R3765/3767H series.
All the screen displays used here are display sample of R3767CH.

5.1 Measurement of Transmission Characteristic (2 Trace Display)

5.1.1 Overlap Display Mode (Two Traces per Screen Measurement)
Here explains magnitude and phase measurernent method using simultaneous display of 2 traces.
¢ 880MHz band-pass filter is used as DUT.

(D Setup (refer to sub-section 3.5.1) and preset (refer to sub-section 4.4.1).

@ The setling of the R3765/3767H series is as follows.

Block name Setting Key operation
ACTIVE Set the channel to 2. [CH 2]
CHANNEL
RESPONSE | Select the input portinthe | AH type : Bridge is used.
receiver par. [MEAS] — {B/R} (Initial setup)
BH type :
[MEAS] — {TRANSMISSION} (Initial setup)
CH type or AH type + S parameter
[MEAS] — {521 TRANS FWD} (Initial setup)
Set the measurement for- | [FORMAT]-~» {{.OG MAG & PHASE}
mat to magnitude (log dis-
play) & phase.
STIMULUS | Centerfrequency 880MHz | [CENTER] — [8] — [8] — [0] — [MHZ]
Span frequency 100MHz | [SPAN] — [1] — [0] — {0] — [MHZ]

3 Calibrate the frequency characteristic

Remove DUT and connect the through adapter instead.

Normalize in this state.
[CAL] — {NORMALIZE (THFRU)}
Following the completion, return the connection to DUT (filter).

@® Change the scale of displayed trace

When the format is 2 trace simultaneous display like this, select which trace is to be
changed by “TRACE".

Adjust the scale for the first trace (magnitude).
[SCALE] — {AUTO SCALE}
The dispiay on the screen is as follows.

Nov 1/97
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5.1 Measurement of Transmission Characteristic {2 Trace Display)

The display contents of input port on upper left of the screen are different depending
on the model.

The display of each type is as follows. (Active channel : CH2)

AH type AH type + S parameter BH type CH type

B/R S21 TRN 521

TRN : TRANSMISSION
The display section of input port (Example S21 : CH type)

Figure 5-1 Auto-scale of the First Trace of Magnitude/Phase
Measurement (Overlap Dispiay)

® In order to change the object of scale change to the second trace (phase}, select 2nd
by “TRACE".
The reference fine is also switched to the second trace’s,
Then the operation of marker also becomes effective to the second trace.

{TRACE 2nd/ist} — {AUTO SCALE}
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5.1 Measurement of Transmission Characteristic (2 Trace Display)

The display on the screen is as follows.

Figure 5-2 Auto-scale of the Second Trace of Magnitude/Phase
Measurement {Overlap Display)

* By converting the format as follows, the reasured results can be two-trace-overlap-
displayed.
& Logarithmic magnitude/group delay measurement

Set the format to logarithmic magnitude (the first trace)/group delay (the second trace)
measurement.

[FORMAT] — {More 1/2] = {LOG MAG & DELAY}
The scale can be changed in the same way as @ & ®.
[SCALE] — {AUTO SCALE]}

{TRACE 2nd/1st} —> {AUTO SCALE}

The display on the screen is as follows.
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5.1 Measurement of Transmission Characteristic (2 Trace Display)

Figure 5-3 Logarithmic Magnitude/Group Deiay Measurement
(Overlap Display)
@ Linear magnitude/phase measurement

Set the format to linear magnitude {the first trace)/phase (the second trace) measure-
ment.

[FORMAT] — {LIN MAG & PHASE]}

The scale can be changed in the same way as @ & ®.
[SCALE] — {AUTO SCALE]

{TRACE 2nd/1st} — {AUTO SCALE]

The display on the screen is as foliows,

Figure 5-4 Linear Magnitude/Phase Measurement (Overlap Display)
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5.1 Measurement of Transmission Characteristic (2 Trace Display)

5.1.2 Split Display

Here explains how. to measure logarithmic magnitude and phase with simultaneous display of
channel 1 and 2.

= 880MHz band-pass filter is used as DUT.

D Setup (refer to sub-section 3.5.1) and preset (refer to sub-section 3.5.1).

(@ The setting of the R3765/3767H series is as follows.

Block name Setling Key operation
ACTIVE Set the channel to 2. [CH 2]
CHANNEL
RESPONSE | Select the input porfinthe | AH type:
receiver part. [MEAS] — {B/R)} "~ (Initial setup)
BH type :
[MEAS] - {TRANSMISSION} (Initial setup)
CH type or AH type + S parameter
[MEAS] — {821 TRANS FWD} (Initial setup)
Set the measurement for- | [FORMAT]— {LOG MAG]) {Initial setup)
mat to magnitude (log dis-
play}.
STIMULUS | Center frequency 880MHz | [CENTER] — [8] — [8] — [0] — [MHZ]

Span frequency 100MHz

[SPAN] — [1] — [0] — [0] — [MHZz]

@ Change the input port of channel 1.

Block name Setting Key aperation
ACTIVE Set the channel to 1. [CH 1]

CHANNEL

RESPONSE | Select the input port in the | AH type : Bridge is used.

receiver part.

[MEAS] — {B/R}

BH iype .

[MEAS] — (TRANSMISSION}
CH type or AH type + S parameter
[MEAS] — (S271 TRANS FWD)}

@ Calibrate the frequency characteristic.

First, remove DUT and connect the threugh adapter instead.

Normalize in this state.
[CH 2] — [CAL] — {NORMALIZE (THRU)}
Following the completion, return the connection to DUT (filter}.

® Display two screens simultaneously.
[DISPLAY] — (DUAL CH ON/OFF} — {SPLIT CH ON/OFF}

Jan 20/97
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5.1 Measurement of Transmission Characteristic (2 Trace Display)

® Intwo screens display, the operation of format or scale, etc. is performed to the active
channel independently. The display of active channe! becomes inverted one and the
frame of the screen display changes to white.

Set channel 2 to the phase display.
[FORMAT] — {PHASE}

This corresponds to the logarithmic magnitude/phase measurement (overlap display)
of sub-section 5.1.1.

Figure 5-5 Logarithmic Magnitude/Phase Measurement (Split Display)

@ Set channel 2 to the group delay display.

{DELAY} — [SCALE] — {AUTO SCALE}
The display on the screen is as follows.

This corresponds to the logarithmic magnitude/group delay measurement (overlap
display) of sub-section 5.1.1.

5-8 Jan 20/97



NETWORK ANALYZER OPERATION MANUAL

5.1 Measurement of Transmission Characteristic (2 Trace Display)

Figure 5-6 Logarithmic Magnitude/Grotp Delay Measurement (Split Display)

Set channel 2 to the phase and channel 1 to the linear magnitude.
[FORMAT] - {PHASE}
[CH 1] — {LIN MAG] — [SCALE] — {AUTO SCALE}
The display on the screen is as follows.

This corresponds to the linear magnitude/phase measurement (overlap display) of
syb-section 5.1.1.

Figure 5-7 Linear Magnitude/Phase Measurement (Split Display)
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5.2 Transmission/Reflection Characteristic Measurement (Four Screen Display Mode)

5.2 Transmission/Reflection Characteristic Measurement (Four Screen Display
Mode)

5.2.1 Setup

Here explains how to measure all S parameters with four screen display.

S parameter measurement is possible only when AH type + S parameter test set or CH type is
used.

Four screen display is possible for either AH type or BH type.
#  880MHz band-pass filter is used as DUT.

@ Setup.
{a) Inthe case of AH type + RA3981 ( to 3.6GHz)

R3765AH/3767AH

TEST SET connector
{Rear panel)

SOURCE APORT BPORT

@) O (@
O C) Qj Control cable
R3961B (DCB-RR39924X01)

INPUT Rch Ach Bch
© © © O
TEST PORT 1 TEST PORT 2

@) © TO NETWORK ANALYZER
(Rear panel)

buTt

Figure 5-8 Setup of AH Type 8 Parameter Measurement
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5.2 Transmission/Reflection Characteristic Measurement (Four Screen Display Mode)

{b) CHtype
R3765CH/3767CH
TEST PORT 1 TEST PORT 2
@P ©
Lm - bur

Figure 5-9 Setup of the Reflection Characteristic Measurement

(@ Setup the R3765/3767H series as follows.
First, preset by pressing [PRESET].

Block name Setting : Kay operation
ACTIVE Set the channel to 1. [CH 1]} : {Initial setup)
CHANNEL
RESPONSE | Select the input portin the | CH type or AH type + S parameter
receiver part. [MEAS] —» {S11 REFL FWD}  (Initial setup)
Set the mea.surement for- | [FORMAT] — {LOG MAG} {Initial setup)
mat to magnitude (log dis-
play).
STIMULUS | Centerfrequency 880MHz | [CENTER] — [8] — [8] — [0] — [MH2]
Span frequency 100MHz | [SPAN] — [1] — [0] — [0] — [MHZ]

5.2.2 Calibration (two port full calibration)

Here explains about the calibration of the directivity of 2-port-device forward direction and in-
verse direction, the source match, the load match, the frequency tracking and the isolation.

By this calibration, all S parameters of 2-port-device can be measured at the highest accuracy.
This calibration is possible only in the case of AH type + S parameter test set or CH type.
CAUTION!

1. ifthe calibration has already been executed, switch OFF the calibration, clear the calibration da-
ta, and then start the calibration.

2. When the message “Wait for Sweep” disappeared, each calibration compietes.
3. During it's displayed, the R3765/3767H series, the cable, the connector, etc. must not be moved.
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5.2 Transmission/Reflection Characteristic Measurement {Four Screen Display Mode)

O Invoke 2-port full calibration menu.
[CAL] — {CAL MENUS} — {2PORT FULL CAL}

@ Invoke the reflection menu of 2-port reflection calibration.
{REFLECT'N}

@ Connect the open-standard to the test port 1 and acquire calibration data.
Pressing {S11(PORT 1) FWD:OPENj}, the display on the screen becomes as follows.

Figure 5-10 Calibration of 2-Port Reflection (Test Port/Open)

@ Connect the short-standard to the test port 1 and acquire calibration data.
{ST1(PORT 1) FWD:SHORT}
The display on the screen is as follows.

Figure 5-11 Calibration of 2-Port Refiection {Test Port/Short)
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5.2 Transmission/Reflection Characteristic Measurement (Four Screen Display Mode)

® Connect the load-standard to the test pori 1 and acquire calibration data.
{S11(PORT 1) FWD:LOAD}

The display on the screen is as follows.

Figure 5-12 Calibration of 2-Port Reflection (Test Port/Load)

® Calibrate the test port 2 in the same way as the test port 1.
Connect the open-standard to the test pori 2 and acquire calibration data.
{S22(PORT 2) REV:OPEN]}

@ Connect the short-standard to the test port 2 and acquire calibration data.
{S22(PORT 2) REV:SHORT}

Connect the load-standard to the test port 2 and acquire calibration data.
{822(PORT 2) REV:LOAD}

@ Execute calibration of the reflection characteristic.
{DONE REFLECTN]

Calibration data of each calibration standard can be acquired again before this key is
pressed.

Following the completion of the reflection characteristic calibration, returns to 2-port
full calibration menu.
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5.2 Transmission/Reflection Characteristic Measurement {Four Screen Display Mode)

The display on the screen is as follows.

Figure 5-13 Execution of 2-Port Retlection Characteristic Calibration

Invoke transmission menu of 2-port transmission characteristic calibration.
{TRANSMISSION}

{ Connect the through-standard between test port 1 and test port 2.
{FWD.TRANS THRU}
The display on the screen is as follows.

Figure 5-14 Calibration of 2-Port Transmission Characteristic
{Forward Direction)
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5.2 Transmission/Reflection Characteristic Measurement {Four Screen Display Mode)

Acquire the following each calibration data.

{(FWD.MATCH THRU} *

{REV.TRANS THRU} *

{REV.MATCH THRU}™ * . {GROUP THRU} can be substituted.

Execute calibration of the transmission calibration.
{DONE TRANS)

Calibration data of each calibration standard can be acquired again before this key is
pressed.

Foliowing the completion of transmission characteristic calibration, retumns to 2-port
full calibration menu.

The display on the screen is as follows.

Figure 5-15 Execution of 2-Port Transmission Characteristic Calibration

Invoke 2-port isolation menu.
{ISOLATION]

When the isolation calibration is omitted,
{OMIT ISOLATION)
When the isclation calibration is performed,

Connect the load-standard to the test port 1 and the test port 2 to acquire calibration
data.

{FMD ISOL’L}
{REV ISOL'L}

Executes the isolation calibration
{DONE ISOLATION]}
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5.2 Transmission/Reflection Characteristic Measurement (Four Screen Display Mode)

Following the completion of the isolation calibration, returns to 2-port full calibration
menu.

The display on the screen is as follows.

Figure 5-16 Execution of the isolation Calibration

@@ Executes 2-port full calibration
{DONE 2-PORT}
The display on the screen is as follows.

Figure 5-17 Execution of 2-Port Full Calibration

#® Connect DUT again and perform the measurement.

5-14 Jan 20/97



NETWORK ANALYZER OPERATION MANUAL

5.2 Transmission/Reflection Characteristic Measurement {Four Screen Display Mode)

5.2.3 Four Screen Display
Here explains how to operate 4 screen display of all S parameters.
The following is a sample of 4 screen display.

i

The position of channel 1 to 4 is fixed, but the measurement mode, the format and the scale, etc.

can be set to active channel independently.

@ Set S11 Smith chart to channel 1.
[FORMAT] — {SMITH (B+X)}

The display on the screen is as follows.

Figure 5-18 4 Screen Display (Channel 1)

@ Select 822 for channel 3.
[MEAS] — {SUB MEAS ON/OFF} — (522 REFL REV}
L_Switch ON.

The active channel is switched fo 3 and the format is set with Smith chart.
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5.2 Transmission/Reflection Characteristic Measurement (Four Screen Display Mode)

[FORMAT] — {SMITH (B+iX)}

Each time [CH 1] is pressed, the active channel is switched between channel 1 and
channel 3.

The display on the screen is as follows.

Figure 5-19 4 Screen Display (Overiap Display of Channel 1 and 3)

@ Split-displays channel 1 and 3.
[DISPLAY] — {SPLIT CH ON/OFF}
Each time [CH 1] is pressed, the active channel is switched between channel 1 and 3.

The display on the screen is as follows.

Figure 5-20 4 Screen Display (Split Display of Channel 1 and 3)
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5.2 Transmission/Reflection Characteristic Measurement {(Four Screen Display Mode)

@ Select 512 for channel 2.
[CH 2] — [MEAS] — {512 TRANS REV}
Change the format te logarithmic magnifude and phase.
[FORMAT! — {LOGMAG & PHASE}
Adjust the scale.
[SCALE] — {AUTO SCALE} —» {TRACE Znd/1st} > {AUTO SCALE}
The display on the screen is as follows.

Figure 5-21 4 Screen Display (Channel 2)

(& Select S21 for channe