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WARRANTY

Wavetek warrants that all products manufactured by Wavetek conform to published
Wavetek specifications and are free from defects in materials and workmanship for a period
of one (1) year {rom the date of delivery when used under normal operating conditions
and within the service conditions for which they were furnished.

The obligation of Wavetek arising from a Warranty claim shail be limited to repairing, or
at its option, replacing without charge, any product which in Wavetek's sole opinion proves
to be defective within the scope of the Warranty. In the event Wavetek is not able to modily,
repair or replace non-conforming defective parts or components to a condition as
warrantied within a reasonable time after receipt thereof, Buyers shall be credited for their

value at the original purchase price.

Wavetek must be notified in writing of the defect or nonconformity within the Warranty
period and the affected product returned to Wavetek's factory or to an authorized service
center within (30) days after discovery of such defect or nonconformity.

For product warranties requiring return to Wavetek, products must be returned to a service
facility designated by Wavetek. Buyer shall prepay shipping charges, taxes, duties and
insurance for products returned to Wavetek for warranty service. Except for products
returned to Buyer from another country, Wavetek shall pay for return of products to Buyer.

Wavetek shall have no responsibility hereunder for any defect or damage caused by
improper storage, improper installation, unauthorized modification, misuse, neglect,
inadequate maintenance, accident or for any product which has been repaired or altered
by anyone other than Wavetek or its authorized representative and not in accordance with

instructions furnished by Wavetek.

Exclusion of Other Warranties

The Warranty described above is Buyer's sole and exclusive remedy and no other
warranty, whether written or oral, is expressed or implied. Wavetek specifically
disclaims the implied warranties of merchantability and fitness for a particular pur-
pose. No statement, representation, agfeement, or understanding, oral or written, made
by an agent, distributor, representative, or employee of Wavetek, which is not contained
in the foregoing Warranty will be binding upon Wavetek, unless made in writing and
executed by an authorized Wavetek employee. Under no circumstances shall Wavetek
be liable for any direct, indirect, special, incidental, or consequential damages,
expenses, losses or delays (including loss of profits) based on contract, tort, orany

other legal theory.




SECTION 1

SECTION 2

SECTION 3

SECTION 4

CONTENTS

GENERAL DESCRIPTION

1.1 INTRODUCTION

1.2 SPECIFICATIONS

1.2.1 Frequency Characteristics
1.2.2 Operating Modes

1.2.3 Sweep Capability

1.2.4 External Modulation

1.2.5 Output Characteristics
1.2.6 General

1.2.7 Storage

1.2.8 Options

1.3 ITEMS FURNISHED

1.4 ITEMS REQUIRED BUT NOT FURNISHED
15 TEST EQUIPMENT

PREPARATION FOR USE AND INSTALLATION

21 MECHANICAL INSTALLATION

22 ELECTRICAL INSTALLATION

221 Power Connection

2.2.2 Signal Connection

2.2.3 Marker Type Selection

22.4 Z-Axis Blanking Polarity Selection
2.2.5 Tuning Filter Selection

23 INITIAL CHECKOUT PROCEDURE

OPERATION

3.1 CONTROLS, CONNECTORS AND INDICATORS
3.2 OPERATION

3.2.1  CW Operation

3.2.2 Start/Stop Sweep

3.2.3 AF Sweep

3.2.4 External Triggered Sweep
3.2.5 Frequency Markers
3.2.6 ALC/Leveling

3.2.7 Amplitude Modulation
3.2.8 Frequency Modulation
3.2.9 External Tuning

CIRCUIT DESCRIPTION

41 GENERAL DESCRIPTION
41.1 Power Supplies

412 References

4 1.3 Digital Control

41,4 Waveform Generator

ARARRLLLALLLL

[ ST (U (Y (VU (S QT WU U QU U Y S Y
i

2-1
2-1

2-2
2-2
2-2
2-3
2-3

3-1

3-3
3-4

3-7
3-7

3-9
3-10
3-10

41
41

4-1
4-1

fii




SECTION 5

SECTION 6

DDA DD

CONTENTS (Continued)

Freguency and Sweep Control
YIG Oscillator Control

YIG Oscillator

Marker Control

Modulation and Leveling
4110 Display

42 DETAILED CIRCUIT DESCRIPTION
421 Power Supplies

4.2.2 References

4.2.3 Digital Control

4.2.4 Waveform Generator

425 Frequency and Sweep Control
4.2.6 YIG Oscillator Control

427 YIG Oscillator

4.2.8 Marker Control

429 Modulation and Leveling
4210 Digital Display

1.
.
1.
A
.

©oo~NOoOO,m

CALIBRATION

51 FACTORY REPAIR

52 EQUIPMENT REQUIREMENTS

53 PRELIMINARY SETUP PROCEDURES
5.4 CALIBRATION

TROUBLESHOOTING

6.1 FACTORY REPAIR

6.2 BEFORE YOU START

6.3 ISOLATING A PROBLEM

6.4 BLOCK ISOLATION

6.4.1 Power Supplies

6.4.2 References

6.4.3 Frequency and Sweep Control Block
6.4.4 Waveform Generator Block
6.4.5 Marker Control Block

6.4.6 YIG Oscillator Control Block
6.4.7 Modulation and Leveling

6.5 TROUBLESHOOTING GUIDES
6.5.1 Power Supplies

6.5.2 References

6.5.3 Digital Control Block

6.5.4 Waveform Generator

6.5.5 Freguency and Sweep Control
6.5.6 YIG Oscillator Control Block
6.5.7 YIG Oscillator

6.5.8 Modulation and Leveling

4-1
4-1

4-2
4-2

4-2
4-2
4-2
4-3
4-5
4-10
4-16
417
417
4-18
4-21

5-1

5-2
5-3

&-1
6-1
6-1
6-1

6-4
6-4

6-4
6-4

6-5
6-5

6-7
6-9
6-15
6-19
6-21
6-21



SECTION 7

6.5.9

CONTENTS (Continued)

Marker Control Block

6.510 Display Block
6.6 TROUBLESHOOTING INDIVIDUAL COMPONENTS

6.61
6.6.2
6.6.3
6.6.4
6.6.5
6.6.6
6.67
6.6.8

Transistors

Diodes

Operational Amplifiers

FET Transistor

Capacitors

Digital TTL Integrated Circuits
Reed Relays

Light Emitting Diodes (LED)

PARTS LISTS AND SCHEMATICS

71

DRAWINGS

7.2 ADDENDA
7.3 ORDERING PARTS

6-23
6-25
6-27
6-27
6-28
6-28
6-28
6-28
6-28
6-28
6-28

7-1
7-1
7-1







SAFETY

This instrument is wired for earth grounding via the facility power wiring. Do not bypass earth
grounding with two wire extension cords, plug adapters, etc.

While the very low power of the RF energy generated in this instrument makes it ordinarily
nonhazardous, extremely close and prolonged proximity of an eye to the RF output could
cause injury.

BEFORE PLUGGING IN the instrument, comply with installation instructions.

MAINTENANCE may require power on with the instrument covers removed. This should be
done only by qualified personnel aware of the electrical hazards.

The instrument power receptacle is connected to the instrument safety earth terminal with
a greenfyellow wire. Do not alter this connection. (Reference: @ or /\ stamped inside
the rear panel near the safety earth terminal.)

WARNING notes call attention to possible injury or death hazards in subsequent operations.

CAUTION notes call attention to possible equipment damage in subsequent operations.

vii




WAVETEK 12.0-180GHz Micro Sweep .model 967 Markers

Mode
P 2 Cv % M1

@ Cow

E21Trig Lev

o
Qg’ Update @% @

Trig In

Swp Time: AM I

Swp

RF Levet
!

N

£t Level

Series 960 Micro Sweep



1.1 INTRODUCTION

The 960 Micro Sweep series consist of four compact,
lightweight microwave sweep generators that collec-
tively cover the 1 to 18 GHz frequency range. These
generators feature three operating modes (Start/Stop
Sweep, AF Sweep, and CW) with three independently
settable frequency markers. Frequency is displayed to
10 MHz resolution on a LCD display.

Frequency can be swept using either of two sweep
modes (Start/Stop Sweep and AF Sweep). In Start/Stop
Sweep, both the start and stop frequencies can be
independently set; the Micro Sweep may be swept up
ordowninfreqguency. In AF Sweep, the center frequency
and total frequency deviation each can be controlled;
AF Sweep sweeps symmetrically upward only. For both
sweep modes, the maximum sweep width is 100% of
a Micro Sweep's frequency band, while the minimum
sweep width is approximately 1%. Both sweep can be
auto-triggered (continuous sweep) or triggered which
allows the sweep to be started by an external signal.
Furthermore, the frequency canbe remotely controlled
(External Tune) or frequency modulated (FM).

Three independently settable frequency markers canbe
used in the two sweep modes, CW, and external fre-
guency tuning. These markers may be RF PIP, Z-Axis,
orboth. Internal switches select the type of marker. Plus,
the polarity of the Z-Axis (Intensity markers) output can
be set, using internal switches, for either positive or
negative intensity control of an oscilloscope trace. In
addition, marker intensity or PIP depth also can be
set.

Output power is continuously variable. Maximum power
is greater than + 12 dBm, unleveled, or + 10 dBm
internally leveled. RF level control range is greater than
25 dB, unleveled, and a nominal 7dB when leveled. An
optional internal leveler (Option 001) maintains the out-
put level within £ 1.0 dBm or better across the Micro
Sweep's frequency band. The RF output also may be
leveled using an external coupler and diode detector.
The output can be amplitude modulated (AM) using an
external signal.

SECTION
GENERAL DESCRIPTION

1.2 SPECIFICATIONS
1.2.1 Frequency Characteristics

Frequency Range

The frequency ranges of the Model 960 Series Micro
Sweeps are as follows:

Model 962 1.0 — 4.0GHz
Model 964 3.7 — 8.4 GHz
Model 965 70— 124 GHz
Model 967 12.0 — 18.0 GHz

Frequency Accuracy

When operated at 25°C £ 10% and maximum RF out-
put, the absolute frequency accuracy of the Model 960
Series Micro Sweepis better than 1% (0.5% typical)
for CW, +1% (typical) for Markers and Center Fre-
quency, and =+ 2% (typical) for Start, Stop, and AF.

Display Resolution
The front panel display resolution is 10 MHz.

Frequency Stability

The frequency stability (typical) of the Model 960 Series
ismeasuredafter 1 hour warm-up ina constant environ-
ment. Other conditions apply as indicated.

With Temperature 0.007% per °C (0 to

+50°C).

0.001% with 10% line
voltage change.

With Line Voltage

With Time: 0.004% over 5 minutes
Short Term {(after 1 hr. warmup and 15
minutes following any fre-

guency change).
With Time: 0.01% over 1 hr.(after 1 hr.
Long Term warmup and 15min. follow-

ing any frequency change).

With Load (midband 0.1%.

3:1 VSWR)

1-1




Spectral Purity

Model

962 964 965 967
Residual FM
Peak (50 Hz to
15 kHz post-
detection
bandwidth) 8 kHz 15 kHz 20 kHz 25 kHz
Spurious —55dBc ~55dBe | —55dBc | -55dBc
Harmonics
(maximum) —-12dBc* | —20dBc | ~20dBc | —20dBc

* For output levels less than — 10 dBm, the harmonic
specification is — 10 dBc.

Frequency Control

Manual Tuning: Atenturncontrolknob setsthe CW fre-
quency, marker frequencies, and Center Frequency (CF
in AF Swp). Two single turn control knobs set the Start,
Stop, and AF frequencies.

External Tune: 0to + 10V controls the Micro Sweep for
the full tuning range, Swp Time control must be in the
Ext Tune position for external frequency tuning.

1.2.2 Operating Modes

Start/Stop Sweep: Sweeps fromthe frequency set by the
Start control to the frequency set by the Stop/AF con-
trol. Both frequencies are continuously adjustable over
full range. Pressing the front panel S/S Swp pushbutton
selects the Start/Stop sweep mode. Pushbuttons below
the LCD readout select the frequency displayed.
Minimum practical sweep width is approximately 1% of
band. Downward sweep is permitted but does not pro-
vide markers.

AF Sweep: Sweeps symmetrically upward, centered on
the frequency (CF) set by the main tuning knob. Press-
ing front panel AF Swp pushbutton selects the AF sweep
mode. Sweep width is set by using the Stop/AF sweep
control, and the center frequency is set with the main
tuning knob. Pushbuttons below the LCD readout select
the frequency displayed. Width is adjustable from 100 %
to less than 1% of the band. Sweeping beyond the fre-
quency limits of the Micro Sweep is not permitted.

CW Operation: Single frequency RF output is controlled
by the maintuning knob. Pressing front panel CW mode
pushbutton selects the CW mode. An illuminated LED
near the main tuning knob indicates when the knob is
functioning as CW, Center Frequency, or marker fre-
quency control.

1-2

1.2.3 Sweep Capability

Sweep Modes

The two sweep modes (Start/Stop and AF Swp) are
described in paragraph 1.2.2.

Sweep Time Continuously adjustable from 0.02 to
20 seconds, nominal, per sweep.

Sweep Out/Ext Tune In

Internal Sweep Sweep output is 0 to + 10V direct-
coupled, modified sawtooth wave-
form regardless of sweep width.

CW Sweep output is linearly proportional
to frequency with OV (lowest fre-
quency)to + 10V (highest frequency),
nominal, for full Micro Sweep
bandwidth.

Frequency Markers

Three constant width markers, independently adjustable
over the full frequency band of the Micro Sweep, are
available for all sweep functions (Start/Stop, AF, and
Remote) plus CW. Markers are only produced when the
frequency is swept from low to high frequency.

Intensity Marker: A rectangular pulse provides a marker
signal for the Z-axis input to oscilloscope. Pulse polarity
is factory set for a negative-going pulse, but may be
changed toa positive-going pulse via an internal switch
(see paragraph 2.2.3 and figure 3-4). Retrace blanking
signal will be of the opposite polarity. A front panel trim
adjustment permits intensity adjustment.

Amplitude (RF PIP) Marker: The RF PIP marker is
generated by momentarily reducing the RF output. (Fac-
tory set position enables this type of marker.) The RF PIP
maker can be disabled with an internal switch (see

paragraph 2.2.3). A front panel trim adjustment permits
PIP depth adjustment.

Operation: Marker 1, Marker 2, and Marker 3 are set in
any order by first pressing the pushbutton of the desired
marker and displaying its frequency on the LCD readout;
this activates the marker to accept other commands. The
marker being displayed and operated on is identified by
a flashing indicator. Markers which are off will blink with
a short duty cycle, and markers which are on will blink
with along duty cycle. The marker is then toggled on or
off using the On/Off pushbutton. The marker frequency
is changed by pressing the Update pushbuttonto “‘on’”
and then adjusting the main turning knob.



Resolution: Each marker may be setto a digitized resolu-
tion of 0.1 % of the Micro Sweeps bandwidth. Display
resolution is 10 MHz.

Blanking

During retrace, a + 5V, nominal, direct coupled rec-
tangular pulse provides the Z-axis input to the
oscilloscope. Polarity may be changed to negative by
changing an internal switch (see paragraph 2.2.4 and
figure 3-4). RF blanking is not provided.

Sweep Trigger

Auto-Trigger: Sweep is automatically triggered ona con-
tinuous basis

External Trigger: A single sweep s triggered by a signal
at the frontpanel Trig In BNC Pressing the Ext Trig push-
button selects this mode as indicated by an illuminated
Ext Trig pushbutton. The sweep istriggered by the falling
edge (high or low) of a TTL signal or a switch contact
closure to ground. A double press of the pushbutton

will manually trigger a single sweep at slower sweep
rates; there will be a brief delay before the sweep begins.

1.2.4 External Modulation

AM
Depth 0to 25 dB min. (30 dB typical) for a
Oto +10Vinput.
Bandwidth 50 kHz typical 3dB bandwidth, dc
coupled.
input 10 k@ nominal.
Impedance
FM
Deviation + 5MHz min. deviation for =4V
input.
Bandwidth 50 kHz typical, 3dB bandwidth, dc
coupled.
Input 10kR nominal.
Impedance

1.2.5 Output Characteristics
{See table 1-1)

Table 1-1. Output Characteristics

Model
964 965 967
Output Power
Unleveled (without internal leveling option
001) +12 dBm +12 dBm +12 dBm +12 dBm
Leveled (via internal leveling option 001) +10 dBm +10 dBm + 10 dBm + 10 dBm
Unleveled (with internal leveling option 001
installed + 11 dBm +11 dBm +11 dBm + 11 dBm

RF Level Control Range

Unleveled Operation
Leveled Operation

RF Leveling
Internal Option

External Leveling (at maximum output using
HP 8472A negative polarity detector and
16 dB coupler)

Input Sensitivity

Input Impedance
Output impedance

VSWR (with internal leveling option)

25 dB minimum, 30 dB typical
7 dB nominal.

Flat 1.0 dB, maximum.

Flat £0.1 dB maximum, excluding coupler/
detector variations.

— 50dB/mVnominal, gain adjustment provided
at front panel.

1k nominal.
50Qnominal.

<15 <15 <1.5




1.2.6 General

Connectors
RF Output: Precision Type N.
AC Power: CEE22 Type VI.

All Others: BNC.
Environment

Operating

Temperature: 0to +50°C.

Nonoperating

Temperature: — 4010 + 75°C(Rate oftemperature
change notto exceed 1° per minute).

Humidity: 0 to 95% noncondensing.

Dimension: 21.6cm (8% in.) wide; 9.8 cm (32
in.) high, 29.9 cm (11%4 in.) deep.

Weight: 5.4 kg (12 Ib), nominal.

Power: 90 ~ 126V or 198 — 252V, 50 — 400

Hz; 40 VA.

1.2.7 Storage

Short Term (<30 days): Same as Environmental limits;
see 1.2.6 General.
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Long Term (>30days): Refer to Preparation for Shipment;
see 1.2.6 General.

1.2.8 Options
001 Internal Leveling

1.3 ITEMS FURNISHED

Each Micro Sweep is shipped with an instruction manual
and a power cable.

1.4 ITEMS REQUIRED BUT NOT FURNISHED

50Q BNC and 50Q Type N coaxial cables are required
to interconnect the Micro Sweep to other devices dur-
ing operation. Items referenced intable 1-2 are required
to perform maintenance on the Micro Sweep.

1.5 TEST EQUIPMENT

The tools and test equipment required to perform the
checkout procedure, troubleshooting, and calibration
procedures are contained in table 1-2.



Table 1-2. Test Equipment

Category

Recommended
Equipment

Alternate
Equipment

Test Equipment Parameters

Oscilloscope

Spectrum
Analyzer

RF Counter,
Phase Locking

RF Power

Digital
Voltmeter
Test Generator

DC Voltage
Source

Oscilloscope
Probe

Directional
Coupler

Crystal
Detector

RF Attenuators

Terminations

Coaxial
Adapters

Coaxial Cables

Tekironix 2465

Tekironix 492

EIP 575

HP 436A with
HP 8484A Power
Sensor

Fluke 8600A

Wavetek 182A

Fluke 3328

Tektronix P6028

Krytar 1820

HP 8470B
Option 012

HP 8491B

HP 8491B
Option 010

HP 8491B
Option 040

Tektronix
5015-1003-00

Pomona Model
3285

Tektronix 453
Tektronix 475

HP 8559
HP 1417

Wavetek Pacific
Measurements
Model 7500

Fluke 8050A

Datel Model
DCV-8500

Tektronix
P6101

Narda 3292-1

Tektronix
103-0030-00

Sensitivity: 5mV/div.

Rise/Fall time: <0.05 uS.

Sweep rate: 50 mS/div to 5 ps/div.
Trigger: Int and Line

Range: 1 to 18 GHz.
Freqg/Division: 10 kHz/div.
Bandwidth: 3kHz.

Range: 5Hz to 10 kHz and 1 to 18 GHz.

Response: 1 to 18 GHz.
Range: +201to — 40 dBm.
Readout: dBm and dBref.

Range: 19 mV to 19V full scale.

Resolution: 4V2 digits.
Accuracy: V2 LSB.

0.0to +15V.
Direct Probe (X1)
Range: 1 to 18 GHz
Coupling: — 16 dB.
Polarity: Negative.

Range: 1 to 18 GHz.
Sensitivity: >400 pV/iuW.

3dB with Type N connectors, 1 to 18 GHz.
10dB with Type N connectors, 1 to 18 GHz.

509, BNC connectors.

BNC Tee.

50 BNC (M) to BNC (M).
50Q Type N (M) to Type N (M).







PREPARATION FOR USE AND

2.1 MECHANICAL INSTALLATION

After unpacking the instrument, visually inspect all
external parts for possible damage to connectors, sur-
face areas, etc. If damaged, file a claim with the carrier
who transported the unit. Save the shipping container
and packing material in the unlikely event reshipment
is required.

The Model 960 Series Micro Sweep is designed primarily
for benchtop use. The instrument should be positioned
soit rests uponthe four rubber feet. The attached tip-up
feet may be used to tilt the instrument for a better view
of the front panel controls.

CAUTION

When using the instrument, do not obstruct
the rear panel heatsink from normal airflow.
Also, do not obstruct the top cover of the unit.
Both surfaces are used to remove heat from
the instrument. A confined operating environ-
ment will result in a higher than normal
operating temperature and may reduce
operating lifetime.

Wherever possible, place the unit in an area where air
currents over the rear panel heat sink remain constant.
Changes in air velocity over the heat sink will result in
temperature changes at the YIG-tuned oscillator and
corresponding slight frequency shifts.

SECTION M
INSTALLATION

2.2 ELECTRICAL INSTALLATION
2.2.1 Power Connection

NOTE

Unless otherwise specified at the time of pur-
chase, this instrument was shipped from the
factory with the power transformer con-
nectedforoperationona 120Vac line supply
and with an 1 amp slow blow fuse.

Conversion to the 220 Vac input setting requires a
change in rear pane! fuse holder voltage card position
and fuse (figure 2-1) according to the following
procedure.

Card Position input VAC Fuse (Slo-Blo)
100 10010 125 1amp
120 10010 125 tamp
220 200 10 250 1/2 amp
240 200 1o 250 1/2 amp

1. Disconnectthe power cordat the rear of the instru-
ment and open fuse holder cover door. Rotate the
fuse-pull level down to remove the fuse.

Figure 2-1. Voltage Selector and Fuse
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2. Remove the small printed circuit board and select
either the 120 or 220 volt positions by orienting the
printed circuit board to position the desired voltage
to the upper right when facing the rear of the unit.
The desired voltage setting should be visible after
inserting the card in the siot. Push the board firmly
into its module slot.

3. Returnthe fuse-pulllever to the up positionand insert
the correct fuse into the fuse holder. Close the cover

door.

4. Reconnect the power cord to the mating connector
at the rear of the unit and then to the power source.

2.2.2 Signal Connection

When connecting the RF Output connector to associated
equipment, use 50Q coaxial cables equipped with male
type N connectors that are compatible with those
specified in U SMIL-C-39012. Use mating BNC connec-
tors with 50Q coaxial cable for all other input and output

connections.

CAUTION

Reverse power input to the Model 960 Series
in excess of 20 mW may damage the output
circuits.

2.2.3 Marker Type Selection

There are two types of markers available in the 960 micro
sweeps: Intensity and RF PIP. Either one of these types
or both may be selected by a switch SW2 inside the micro
sweep. Micro Sweeps are preset toprovide Intensity and
RF PIP Markers when shipped. The magnitude of the
marker can be adjusted using the front panel Mkr Adj
adjustment; refer to paragraph 3.1, Mkr Adj.

To select the marker.

1. Disconnect the micro sweep from the power source.

2. Toremove the top cover, remove the two screws at
the rear of the cover and lift the cover off. ltis usually
possible 10 set the top cover with the power supply
cable still attached to the left of the Micro Sweep.
If the top cover needs to be disconnected from the
Micro Sweep, refer to figure 2-2.

3. SetSW2, located onthe Main Board (refer to figure
2-2), for the desired marker type; refer tothe follow-
ing table. It may be easier to remove the WaveGen
board before setting the switch SW2.

2-2

SW2 Settings

Switch Position

1 2 3 4* 5 Marker Type

Closed | Open | Open X | Closed| Intensity Marker

only

Open | Closed | Open X | Closed| RF PIP Marker
only

Closed | Open |Closed| X |Closed| Intensity and RF
PIP Markers

* Refer to paragraph 2.2.5; Tuning Filter Settings
X Do not care.

4. Connectthe cables, if disconnected, andreplace the
top cover.

2.2.4 Z-Axis Blanking Polarity Selection

Switch SW1, located on the WaveGen board, allows
selection of the Z-axis blanking pulse polarity, either
positive-going (0 to + 5V) or negative-going (+ 5 to OV)
pulse. The Micro Sweeps are shipped set for positive
going blanking pulses.

To select the Z-axis blanking polarity.
1. Disconnectthe Micro Sweep from the power source.

2. Toremove thetop cover, remove the two screws at
the rear of the cover and lift the cover off. Note: the
power supply modulie is attached to the top cover
and may need to be disconnected See figure 2-2.

3. Set SW1, located on the WaveGen Board, for the
desired polarity; refer to the following table.

SW1 Settings

Switch Position

Z Axis
1 2 3 4 5 Polarity

NC | Closed | Open Open |Closed Positive-going
blanking pulse
Negative-going

blanking pulse

NC | Open | Closed | Closed| Open

NC Not connected.

4. Connectthe cables, if disconnected, and replace the top
cover.



2.2.5 Tuning Filter Selection

SW2 position 4 allows enabling or disabling of the tun-
ing filter in the CW mode. Micro Sweeps are preset to
the enabling mode (SW2-4 closed) when shipped. To
disable the filter, open SW2-4.

To select the tuning filter.
1. Disconnect the Micro Sweep from the power source.

2. Toremove the top cover, remove the two screw at
the rear of the cover and lift the cover off. Note: the
power supply module is attached to the top cover
and may need to be disconnected; see figure 2-2.

3. Set SW2 position 4, located on the Main board, to
Opentodisable the filter (fast tuning) and to Closed
to enable the filter (low residual FM).

4. Connectthe cables, if disconnected, and replace the
top cover.

2.3 INITIAL CHECKOUT PROCEDURE

The procedure intable 2-1 provides aninitial operational
checkout of all controls, connectors, and indicators
located onthe front and rear panels of the Micro Sweep.
Each operational test requiring test equipment has the
equipment interconnection illustrated and referenced
in the Equipment and Setup column. The Micro Sweep
Checkout Record (table 2-2) may be copied and used for
a permanent record of the unit's test.

The test equipment, or its equivalent, required for the
checkout procedure is listed in table 1-1.

CONNECTORS <<

WAVEGEN
BOARD

Figure 2-2. Switch Location
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Table 2-1.

Initial Checkout Procedure

Step

Test

Equipment/Setup

Controls and
Indicators

Desired Results

Primary Power

None

Facility power: off.

Verify correct fuse installed. Verify cor-
rect primary voltage selected.

2 Connect Micro Facility power:on. Line LED lit.
Sweep to facility Power switch: On.
power source.
3 Power up CW Mode LED lit. CW indicator by main
conditions tuning knob is lit.
4 RF On RF On: On. (Allow 15 | RF On indicator is lit.
minutes for Micro
Sweep to warm up.)
5 CW Output See figure 2-3. Main Tuning Knob: Micro Sweep display reads at or below
frequency full ccw. specified low end of Micro Sweep fre-
Mode: CW. quency range.
RF Level: full cw.
Counter reads Micro Sweep display fre-
qguency =+ 1%. (Must be at or below
specified low end of Micro Sweep fre-
quency range.)
6 Main Tuning Knob: Micro Sweep display reads at or above
full cw. specified high end of Micro Sweep fre-
guency range.
Counter reads Micro Sweep display fre-
quency = 1%. (Must be at or above
specified high end of Micro Sweep fre-
guency range.
7 Output Level Vs | See figure 2-4. Main Tuning Knob: RF output level 2+ 12 dBm.
Frequency, NOTE full cew.
Micro Sweeps Account for power RF Level: full cw.
without Internal | sensor error in order | Ext Level: Off.
Leveler (Option | to reduce measure- Ext Level indicator
001) ment errors. Do not not lit.
exceed maximum Lev indicator not lit.
input to power
meter.
8 Main Tuning Knob: RF level remains >+ 12 dBm as fre-

turn cw in 0.1 GHz
(as indicated on
Micro Sweep
display).

quency is varied.
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Table 2-1.

Initial Checkout Procedure (Continued)

Equipment/Setup

Controls and
Indicators

Desired Results

Step Test
9 Output Level Vs
Frequency,
Micro Sweeps
with Internal
Leveler (Option
001)
10
11
12
13 | Output Attenua-
tion, Micro
Sweep without
Internal Level-
ing (Option 001)
14 | Output Attenua-

tion, Micro
Switch with
Internal Level-
ing (Option 001)

See figure 2-4.

NOTE
Account for power
sensor error in order
to reduce measure-
ment errors. Do not
exceed maximum
input to power
meter.

Main Tuning Knob:
full cew.

RF Level: full cw.
Ext Level: Off.

Ext Level indicator
not lit.

Lev indicator lit.

RF output level >+ 10 dBm.

Main Tuning Knob:
turn cw in 0.1 GHz
steps (as indicated
on Micro Sweep
display).

RF level remains =+ 10 dBm as fre-
quency is varied.

Main Tuning Knob:
full cow.

Ext Level: On.

Ext Level indicator
lit.

Lev indicator not lit.

RF output level 2+ 11 dBm.

Main Tuning Knob:
turn cw in 0.1 GHz
steps (as indicated
on Micro Sweep
display).

RF level remains =+ 11 dBm as fre-
quency is varied

Main Tuning Knob:
full cew.

RF Level: full ccw.
Ext Level: Off.

Ext Level indicator
not lit.

Lev indicator not lit.

Power meter reads at least 25 dB less
than level recorded in step 7.

Main Tuning Knob:
full ccw.

RF Level: full cow.
Ext Level: Off.

Ext Level indicator
not lit.

Lev indicator lit.

Power meter reads at least 7dB less
than fevel recorded in step 10.




Table 2-1.

Initial Checkout Procedure (Continued)

Step

Test

Equipment/Setup

Controls and
Indicators

Desired Results

16

External Level
Control

See figure 2-5.

NOTE
Account for power
sensor error in order
to reduce measure-
ment errors. Do not
exceed maximum
input to power
meter.

Main Tuning Knob:
full ccw.

RF Level: full cw.
Ext Level: On.

Ext Level indicator
fit.

Lev indicator lit.

Note RF output level reading.

Main Tuning Knob:
turn cw in 0.1 GHz
steps (as indicated
on Micro Sweep
display).

RF level varies less than =1 dB as
frequency is varied.

17

Sweep Out
Ramp

See figure 2-6.

Mode: SIS Swp.
Start: full ccw.
Stop/AF: full cw.
Swp Time: full cw.

Oscilloscope displays approximately
<20 ms sweep time. See figure 2-7.

Swp Time: full ccw.
NOTE

If this control is acci-

dentally placed in

the Ext Tune posi-

tion, the unit reverts

to the CW mode.

Oscilloscope displays approximately
220 second sweep time.

19

20

21

SIS Sweep

See figure 2-8.

Mode: S/S Swp (indi-
cator lit).

Start: full ccw.
Stopl/AF: full cw.
Swp Time: full cw.

Oscilloscope verifies Start/Stop fre-
frequency sweep. See figure 2-9.

Start: rotate cw;
return to full ccw.

Start frequency increases; sweep
range decreases.

Stop/AF: rotate cow;
return to full cw.

Stop frequency decreases; sweep
range decreases.




Table 2-1.

Initial Checkout Procedure (Continued)

Equipment/Setup

Controls and
Indicators

Desired Results

Step Test
22 Markers
28
o |
25 | AF Sweep

See figure 2-8.

Start: full ccw.
SteplAF: full cw.
M1: press (indicator
flashes at low duty
cycle).

On/Off: press once
(M1 flashes at high
duty cycle).
Update: press Main
Tuning Knob: ccw to
fower end of band.

Oscilloscope displays marker number
1 on left half of trace; see figure 2-9.

Note
ft may be necessary to adjust the Mkr

Adj or the marker polarity for proper
display. Refer to paragraph 2.2.4.

M2: press (indicator
flashes at low duty
cycle). M1 indicator
on continuously.
On/Off: press once
(M2 flashes at high
duty cycle).
Update: press Main
Tuning Knob: cw to
upper end of band.

Oscilloscope displays marker number
2 on right half of trace; see figure 2-9.

M3: press (indicator
flashes at low duty
cycle). M1 and M2
indicator on
continuously.
OnJOff: press (M3
flashes at high duty
cycle).

Update: press Main
Tuning Knob: near
center of frequency
band.

Oscilloscope displays marker number
3 near center of trace; see figure 2-9.

Mode: AF Swp.
Main Tuning Knob:
center of frequency
band.

Display Stopl/AF:
press

Stopl/AF: center of
range.

Oscilloscope verifies AF sweep. Marker
number 3 appears in the center of the
trace,; see figure 2-10.
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Table 2-1. Initial Checkout Procedure (Continued)

Controls and

Step Test Equipment/Setup Indicators Desired Resuits
26 | AF Sweep See figure 2-8. StoplAF: rotate cw. Sweep range increases as verified on
oscilloscope.
27 Stop/AF: rotate ccw. | Sweeprange decreases as verified on
oscilloscope.
28 External See figure 2-11. Mode: AF Swp. Oscilloscope verifies externally trig-
Trigger Main Tuning Knob: gered AF sweep.

center of frequency
band.

Stop/AF: full cw.
Ext Trig: On (indica-
tor lit).

Swp Time: full cw.

29 Single Sweep

Figure 2-11 without

TTL source TRIG IN.

Ext Trig: On.
Sweep Time: center

of range (12 o’clock).

Ext Trig: press

Ext Trig indicator is lit. Oscilloscope
displays a single trace each time Ext
Trig is pressed twice.

twice.
30 External Set up as shown in Mode: CW. Spectrum analyzer verifies 1kHz FM
Frequency figure 2-12. Main Tuning Knob: signal.
‘Modulation center of frequency

band.

31 External

Set up as shown in

Mode: CW.

Oscilloscope displays square wave

Amplitude figure 2-13. Main Tuning Knob: with frequency of 1kHz. (Adjust RF
Modulation center of frequency Levelto obtaindesired detection range
band. on oscilloscope.)
RF Level: cw.
32 External Set up as shown in Swp Time: Ext Tune indicator lit. Micro Sweep dis-
Frequency figure 2-14. " extreme ccw (Ext play reads low end of unit’s frequency
Control DC Source: 0V Tune). range.

33

DC Source:
+10 +.02V.

Micro Sweep display reads high end of
unit’s frequency range.
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Table 2-2. Micro Sweep Checkout Record

Step
(Table 2-1) Desired Results Acceptable (.-)

1 Correct fuse installed.
Correct voltage selected.

2 Line LED Iit.

3 CW indicators lit.

4 RF LED indicator is lit.

5 Micro Sweep tunes to low end of frequency range
Counter reads Micro Sweep frequency =1%.

6 Micro Sweep tunes 1o high end of frequency range.
Counter reads Micro Sweep frequency +1%.

7 Micro Sweep without Internal Leveler. RF output level
=+ 12 dBm.

8 Micro Sweep without Internal Leveler. RF level remains
2+ 12 dBm (minimum).

9 Micro Sweep with Internal Leveler. RF output level
=+ 10dBm.

10 Micro Sweep with Internal Leveler. RF level remains
=+ 10 dBm.

11 Micro Sweep with Internal Leveler; Internal leveler off. RF
output level =+ 11 dBm.

12 Micro Sweep with Internal Leveler; Internal leveler off. RF
level remains =+ 11 dBm.

13 Micro Sweep without Internal Leveler or Micro Sweep with
Internal leveler off. RF power meter reads at least 25 dB
less than step 7.

14 Micro Sweep with Internal Leveler. RF power meter reads
at least 7dB less than in step 10.

15 Note RF output level reading.

16 RF level varies < £ 1 dB of reading in step 15.




Tabie 2-2. Micro Sweep Checkout Record (Continued)

(Tasb::%d) Desired Results Acceptable (.-)
17 Oscilloscope verifies approximately €20 ms sweep time.
18 Oscilloscope verifies approximately 220 second sweep
time

19 Oscilloscope verifies Start/Stop frequency sweep

20 Start frequency increases. Sweep range decreases

21 Stop frequency decreases Sweep range decreases

22 Oscilloscope displays Marker 1

23 Oscilloscope displays Marker 2

24 Oscilloscope displays Marker 3

25 Oscilloscope verifies AF Sweep

26 Sweep range increases as verified on oscilloscope

27 Sweep range decreases as verified on oscilloscope

28 Oscilloscope verifies External Trigger

29 Oscilloscope verifies manual single sweep

30 Spectrum Analyzer verifies 1kHz FM signal

31 Oscilloscope displays 1kHz square wave

32 Frequency counter and Micro Sweep display read low end
of Micro Sweep frequency range

33 Frequency counter and Micro Sweep display read high

end of Micro Sweep frequency range
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3.1

CONTROLS, CONNECTORS, AND INDICATORS

The Micro Sweeps front and rear panel controls,
indicators, and connectors are shown in figure 3-1 and
keyed to the following description.

1

Main Tuning Knob

This ten-turn manual frequency control knob sets
three different types of frequency parameters,
depending upon the operating and display mode
of the instrument.

In the CW mode, it tunes the frequency of the
microwave oscillator. In the AF sweep mode, the
control sets the center frequency (CF) of the sym-
metrical sweep

Whenamarker (M1 through M3)has been selected
and the Update pushbutton 3 has been pressed,
this control set the marker frequency.

Selecting the start/stop sweep mode (S/S Swp) or
external tune (Ext Tune) disables the main tuning
knob

The three LED indicators to the right of the main
tuning knob indicate which frequency parameter
is being controlled by the knob

Tuning Indicators

CW This red LED is iluminated when in the CW
mode. The Main TuningKnob 1 tunes the frequency
of the microwave oscillator in the CW mode.

CF (Center Frequency) Thisred LED isilluminated
when inthe AF Sweep mode The Main Tuning Knob
1 controls the center frequency in AF sweep.

Mkr (Marker) This red LED is illuminated when the
Main Tuning Knob 1 is used to update any marker
frequency. It is activated whenever the Update 3
switchistoggledon. Foramarker frequency tobe
updated, a marker must have first been selected
by pressing any of the switches M1 through M3
The Mkr LED may be on simultaneously with the
CW or CF LED.

SECTION d

OPERATION

Marker Switches

M1 (Marker 1) This momentary contact pushbutton
switch and integrated red LED indicator are used
to select marker number 1 for frequency display
and status change via the On/Off or Update
switches. Pressing the switch displays the fre-
quency of Marker 1 on the LCD readout, enables
status change, and causes the LED toblink. If the
selected marker 1 is on, the blink has a long duty
cycle (mostly on). If the marker 1 is off, the blink
has a short duty cycle (mostly off). If the marker
is on but not selected for change, the LED is
illuminated without blinking.

M2 (Marker 2) This switch and indicator functions
exactly the same as the M1 marker switch and
indicator, except Marker 2 is selected.

M3 (Marker 3) This switch and indicator functions
exactly the same as the M1 marker switch and
indicator, except Marker 3 is selected.

On/Off This momentary contact pushbutton switch
changes the on/off status of a selected marker. If
the selected marker is off, blinking with a mostly
off (short duty) cycle, pressing the On/Off switch
willturnon the marker and the blink duty cycle will
become long (mostly on) if the selected marker is

on, pressing the On/Off switch will turnthe marker
off.

Update Thismomentary contact pushbutton switch
with integrated LED indicator activates the marker
frequency tuning mode after a marker has been
selected. Pressing this switch allows the Main
Tuning Knob 1 to update the frequency of the
selected marker The marker update mode is
indicated by the glowing LED indicator within the
switch and the Mkr LED next to the Main Tuning
Knob 1. Pressing any other front panel pushbutton
switch cancels the marker update mode If the
Update switch ispressedwithoutamarkerbeing
selected, the Update indicator will glow, but no
marker frequencies will be changed.
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Mode Switches and Indicators

CW This momentary contact pushbutton switch
with integrated LED indicator selects and indicates
the CW mode of operation. Pressing the switch
selects the CW tuning mode. When the CW mode
has been selected, the LED inside the switch is
illuminated. The CW mode is also indicated by the
CW LED 2 to the right of the Main Tuning Knob 1.
When the unit has been placed into the external
tune (Ext Tune) mode, the CW mode is automa-
tically selected and the LED indicators glow.
Selecting the CW or external tuning mode of opera-
tion also switches a filter into the microwave
oscillator tuning circuit which improves the residual
FM performance. This filter reduces the response
of the oscillator to rapid changes in frequency dur-
ing the CW mode. The tuning filter canbe disabled
by a switch within the instrument; refer to
paragraph 2.2.5.

SIS Swp This momentary contact pushbutton
switch with integrated LED indicator selects and
indicates the Start/Stop Sweep mode. Pressing the
switch selects the Start/Stop mode. When the
Start/Stop mode has been selected, the LED inside
the switch is illuminated.

AF Swp This momentary contact pushbutton switch
with integrated LED indicator selects and indicates
the AF Sweep mode of operation.

RF Level Control This single turn manual control
knob sets the RF output Power ievel. When rotated
cw, the RF outputlevel is increased. When rotated
cecw, the RF output level is decreased.

RF On The momentary pushbution and LED indi-
cator enables or disables the signal at RF Output
7. If the indicator is illuminated, the RF output is
on, if the indicator is out the RF output is off (the
actual YIG oscillator is shut off).

RF Output This N-Type connector provides a 50
output for the RF signal from the instrument.

Ext Level This momentary pushbutton and LED
indicator switchesthe unitto acceptaleveling input
from the front panel ALC In BNC 9. If the LED is
not glowing, the unit attempts to level with the
internal leveling option, if installed.

ALC In This connector accepts a signal input
which, whenExt Leve! 8is selected, is used to level
the RF output across the frequency band.

10

11

12

13

14

15

16

17

18

Lev An illuminated LED indicates that the RF
output signal is leveled either internally or
externally.

Lev Adj This screwdriver adjustment allows adjust-
ment of the leveling loop gain. It has been factory
preset for optimal leveling loop operation. When
using different couplers and detectors, the Lev Adj
may require further adjustment to optimize level-
ing loop performance and to prevent leveling loop
oscillation.

Trig In This input allows external triggering of the
sweep. Sweep is triggered by the falling edge of
a TTL signal or contact closure to ground.

Ext Trig This momentary pushbutton with LED
indicator selects either externally triggered sweep
or auto-triggered sweep. When external trigger is
selected (Ext Trig indicator lit), an external trigger
signal or contact closure at the Trig In connector
12 triggers the sweep. Double pressing of this
pushbutton at slower sweep rates permits single
sweep operation. When auto-trigger is selected
(Ext Trig indicator extinguished), the frequency is
continuously swept.

Mkr Adj This front panel screwdriver adjustment
adjusts the magnitude of the markers. If intensity
markers are used, this control adjusts the relative
brightness of the markers. If RF PIP markers are
used, this control adjusts the depth of the PIP.
Whenboth markers types are used, the adjustment
only affects the brightness of the intensity marker.

AM In This BNC connector provides an input port
for external AM signals. A dc input at this port will
remotely control the Micro Sweep's RF output
level.

Swp Time This control sets the sweeptime for the
S/S Swp and AF Swp modes. The sweep time can
be varied between 0.02tc 20 seconds, nominal. In
addition, a detent position (Ext Tune) allows an
analog signal at the Swp Out/Ext Tune In connec-
tor 25 (rear panel) to control the oscillator fre-

guency; the unit is automatically switched to the
CW mode.

ExtTune This LED, whenlit, indicates the Swp Time
control 16 is set to the Ext Tune position.

Stop/AF This single turn control sets either the stop
frequency (S/S Swp mode) or AF frequency (AF
Swp mode) depending on the sweep mode as
determined by the Mode switches 4.



19

20

21

22

23

24

25

26

Display Stop/AF This momentary pushbutton (indi-
cator lit) causes the display to show either the stop
frequency (S/S Swp mode) or AF frequency (AF
Swp) depending on the existing sweep mode. The
Display Stop/AF pushbutton has no affect inthe CW
mode.

Start This control sets the start frequency in the
S/S Swp mode.

Display Start/CF This momentary pushbutton (indi-
cator lit) causes the display to show either the start
frequency (S/S Swp mode) or CF frequency (AF Swp
mode). The Display Start/CF indicator will light
automatically when the S/S Swp mode or the AF
Swp mode is initially selected.

Power On/Off This pushbutton controls the primary
power to the unit. When the power is on the Line
LED indicator is lit. When the power is off the Line
LED indicator is extinguished.

Sweep This indicator lights for the duration of the
sweep in the S/S Swp and AF Swp modes.

(Frequency) GHz This 3% digit liquid crystal
display (LCD) indicator displays the CW frequency
(CW mode), start or stop frequency (S/S Swp mode),
and center and AF frequencies (AF Swp mode). It
also can be switched to display the frequencies of
markers 1 through 3 and the externally tuned
frequency.

Swp Out/Ext Tune In This rear panel BNC connec-
tor serves two functions depending upon the setting
of the Swp Time 16 control. For internal sweep
modes, this connector suppliesa 0 to + 10V direct-
coupled, modified sawtooth waveform. The Swp
Time control can be inany position except Ext Tune
(detent). The signal limits are 0V (sweep beginning)
and + 10V (sweep end) regardless of sweep width,
rate or direction. In the internal CW mode, the out-
put is proportional to the frequency with linear 0 to
+ 10V, nominal, for full instrument bandwidth.

When the Swp Time control is set to the Ext Tune
position (detent), this connector accepts a 0 to
+10V input level that tunes the microwave
oscillator from the bottom of the band to the top
of the band respectively.

Power cord connector This combination connec-
tor provides a line voltage selector and fuse holder
as well as a connector for a modular line cord.

27  Z-Axis Out This BNC connector provides the rec-
tangular marker (Intensity Marker) pulse and
retrace blanking pulse for Z-Axis input to CRT
display units. The polarity of the marker output is
factory set to a negative pulse with a correspond-
ing positive blanking pulse. The pulse may be
changed to the opposite polarity by an internal
switch; see paragraph 2.2.4.

28 FM In This rear panel BNC connector provides an
input port for external FM or phase-lock feedback
signals.

3.2 OPERATION

The following paragraphs describes how to use the 960
Series Micro Sweep. All bold numbers in the text refer
to the individual controls and connectors described in
paragraph 3.1. Also, paragraph 2. 3and table 2-1 provides
an excellent hands-on method of understanding the
960s’ operation.

3.2.1 CW Operation

In the CW mode, the Micro Sweep supplies a single fre-
quency at the RF Output connector 7. The main tuning
knob 1 sets the output frequency. The signal canbe FM
modulated (FM, see paragraph 3 .2.8), and AM modulated
(AM, see paragraph 3.2.7). The External Tuning mode
is similar to the CW mode except the frequency is con-
trolled by an external signal. Figure 3-2 illustrates the
control settings and equipment setup for the CW mode.

The following list gives the controls and connectors
required for the CW operating mode.

Control/Connector Operation

Power 22 Presstoturnuniton. Line LED
is lit.

RFOne6 Press to On (indicator lit) 1o
enable RF signal at RF Output.

RF Level 5 Set RF level at RF Output con-
nector to desired output level.

Mode 4 Press CW pushbutton (indi-

cator lit) to select CW (if
necessary).

LCD Display 24 Shows output frequency
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Figure 3-2. CW Operation

Control/Connector Operation

CW LED 2 Lit indicates that main tuning
knob controls the CW
frequency.

Main Tuning Knob Sets output frequency. Rotate
1 cw to increase frequency and
ccw to decrease frequency.
Rotate cw to increase output
level and ccw to decrease.
RF Qutput 7 Signal output from the unit. 50Q
source impedance.

Swp Out/Ext Tune A 0to + 10V dc level propor-
In (Rear Panel) tional to the output frequency
25 main tuning knob).

3.2.2 Start/Stop Sweep

In Start/Stop Sweep (S/S Swp), the frequency sweeps
linearly between a set Start frequency and a set Stop fre-
quency. The Start knob 20 controls the start frequency,
and the Stop/AF knob controls the stop frequency. The
Display Start/CF 21 and Display Stop/AF 19 selects either
the Start or Stop frequency for display. The Swp Time
(Sweep Time) knob 16 sets the sweep rate. Frequency
markers can be used with Start/Stop Sweep; refer to
paragraph 3.2.5. Figure 3-3 illustrates the controls and
equipment setup for the Start/Stop Sweep operation.

The following list gives the controls and connectors re-
quired for the Start/Stop Sweep operating mode.
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Figure 3-3. Start/Stop Sweep Operation
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Control/Connector

Power 22

RF On6

RF Level 5

RF Output 7

Mode 4

Display Start/CF
21

LCD Display 24

Operation

Presstoturnuniton Line LED
is lit.

Press to On (indicator lit) to
enable RF signal at RF Output.

Set RF level at RF Output con-
nector. Rotate cw to increase
output level and ccw to
decrease.

Signal output from the unit. 50Q
source impedance

Press S/S Swp pushbutton
(indicator lit) to select Start/
Stop Sweep mode.

Press to display Start fre-
quency (indicator lit), this push-
button need not be pressed if
the indicator is lit.

Shows the start frequency.

Control/Connector

Display Stop/AF 19

LCD Display 24

Stop/AF 18

Swp Time 16

Sweep LED 23

Swp Out/Ext Tune
In {rear panel) 25

Operation

Press to display Stop fre-
guency (indicator lights); this
pushbutton need not be
pressed if the indicator is lit.

Shows the stop frequency.

Sets the stop frequency.
Rotate cw to increase fre-
guency and ccw {o decrease
frequency.

Set the sweep rate; can be
varied between 0.02 (cw posi-
tion) to 20 (ccw position)
seconds per sweep. Do not
rotate the switch to the detent
position (Ext Tune).

Blinks at sweep rate.
AOto + 10V dc coupled, modi-

fied sawtooth wave, see figure
3-4

Start 20 Sets the start frequency.
Rotate cw to increase the fre-
guency, and rotate ccw to e e e +10V
decrease the frequency.
Downward sweeps are
permitted. ,
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Figure 3-4. Sweep Sawtooth and Blanking Pulse Output
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3.2.3 AF Sweep

In the AF Sweep mode, the frequency sweeps sym-
metrically upward centered on the center frequency
(CF). The Main Tuning knob 1 sets the center frequency,
while the Stop/AF knob 18 sets the total frequency devia-
tion. The Swp Time knob controls the sweep rate. Fre-
guency markers can be used with AF Sweep, refer to
paragraph 3.2.5. Figure 3-5 indicates the primary con-
trols for the AF Sweep operation.

The following list gives the controls and conneciors
required for the AF Sweep operating mode

Control/Connector

Power 22

RFOné6

RF Level 5

RF Output 7

Mode 4

Display Start/CF
21

3-6

Operation

Presstoturnuniton. Line LED
is lit.

Press to On (indicator lit) to
enable RF signal at RF Output.

Set RF level at RF Output con-
nector. Rotate cw to increase
output level and ccw to
decrease.

Signaloutput fromthe unit. 50Q
source impedance.

Press AF Swp pushbutton
(indicator lit) to select AF
Sweep mode. CF LED 2 is lit.

Press to display center fre-
guency (indicator lit); this
pushbutton need not be
pressed if the indicator is lit.

Control/Connector

Operation

LCD Display 24

Main Tuning Knob
1

Display Stop/AF
19
L.CD Display 24

Stop/AF 18

Swp Time 16

Sweep LED 23

Swp Out/Ext Tune

In (rear panel) 25

Shows the center frequency.

Sets the center frequency.
Rotate cw to increase fre-
quency and ccw to decrease
frequency

Presstodisplay total frequency
deviation (indicator lights).

Shows the total frequency
deviation.

Sets the total frequency devia-
tion. Rotate cw for maximum
deviation and ccw for minimum
deviation.

Sets the sweep rate; can be
varied between 0.02 {cw posi-
tion) to 20 (ccw position)
seconds. If the Swp Time
switchis accidentally placedin
the Ext Tune position, the unit
reverts to the CW mode.

Blinks at sweep rate.
AOto +10Vdc coupled, modi-

fied sawtooth wave; see figure
3-4.
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External Triggered Sweep Operation

3.2.4 External Triggered Sweep

The unit may be externally triggered by applying an signal
at the Trig In BNC or manually triggered using the Ext
Trig pushbutton When triggered, the unit sweeps, either
Start/Stop Sweep or AF Sweep, one time and returns to
the original point. Figure 3-6 shows the controls and con-
nectors required for the external triggered sweep mode

The following list gives the controls and connectors
required for triggered sweep

Control/Connector Operation

Power 22 Presstoturnuniton. Line LED
is on.

RFOn6 Press to On (indicator lit) to
enable RF signal at RF Output

RF Level 5 Set RF level at RF OQutput con-
nector. Rotate cw to increase
output level and ccw to
decrease

RF Output 7 Signaloutput from the unit. 50Q
source impedance

Mode 4 Select the desired sweep

mode. For Start/Stop Sweep,
refertoparagraph 3.2 2 For AF
Sweep, refer to paragraph
323

Control/Connector Operation

Ext Trig 13 Press to select externally trig-
gered sweep, indicator is lit.
Trigin12 To initiate a triggered sweep,

apply a high to low TTL signal
or contact closure to ground.

Tomanually trigger the sweep in external trigger, press
the Ext Trig pushbutton twice In order to effectively
manually trigger, the sweep time must be slower than
the rate at which the pushbuttonispressed. Thereis an
initial retrace recovery delay before the sweep begins.

3.2.5 Frequency Markers

The Micro Sweep can supply up to three constant width
frequency markers for CW, Start/Stop Sweep, AF Sweep,
and Remote frequency control. Each marker is indepen-
dently adjustable over the entire frequency band. The
unit supplies two types of markers: Oscilloscope Z-Axis
Intensity and Amplitude (RF PIP). The marker type can
be selected using aninternal switch, refer to paragraph
2 2.3 Frequency markers are provided only when the
sweep is from a lower to higher frequency

Intensity markers, a rectangular pulse, provides a
marker signal for Z-axis input to oscilloscopes. The
marker pulse is factory set for a negative-going pulse
(1), but may be changed to positive-going pulse ()
using an internal switch; refer to paragraph 2 2.4
Retrace blanking signal will be of the opposite polarity.

3-7
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Figure 3-7. Frequency Markers Operation
Amplitude (RF PIP) marker is generated by momentarily Control/Connector Operation

reducing the RF output. The factory set positionenables
the amplitude marker, however, it can be disabled with
an internal switch, refer to paragraph 2.2.4.

Figure 3-7 shows the controls required to set the fre-
guency markers. Controls required to set Start/Stop
Sweep or AF Sweep are described in paragraphs 3.2.2
and 3.2.3 respectively.

The following list gives the controls and connectors

M1 3

LCD Display 24

Press to select Marker 1. The
M1 indicator flashes with alow
duty cycle (mostly off)

Showsthe frequency of Marker
1.

! ] 7 On/Off 3 Press once to turn on marker
required to set frequency markers. There is a specific 1. M1 indicator blinks at a high
order to selecting, enabling, and changing the markers. duty cycle (mostly on)

This example sets marker number 1, the other two
markers (M2 and M3) are set the same way. Update 3 Pressonce to update marker 1.

Control/Connector Operation

The Update indicator lights; the
M1 indicator remains flashing.
Mkr LED 2islitwhichindicates

Power 22 Presstoturnuniton. Line LED the main tuning knob controls
is on. the marker.
RFOné6 Press to On (indicator lit) to Main Tuning Knob Turn cw or ccw to set marker
enable RF signal at RF Qutput. 1 1 to desired frequency as
shown on the LCD Display 23.
RF Level 5 Set RF level at RF Output con-
nector. Rotate cw to increase Mode 4, Press any mode or display
output level and ccw to Display Start/CF buttontoleave the marker set-
decrease. 21, or up mode. M1 indicator stops
Display Stop/AF flashing and remains lit.
RF Output 7 Signal output from the unit. 50Q 19
source impedance.
Z-Axis Out 27 Arectangular pulse to intensity
Mode 4 Select the desired sweep modulate an oscilloscope; see
mode. For Start/Stop Sweep, Intensity Modulation in this
refertoparagraph 3.2.2. For AF paragraph and figure 3-4.
Sweep, refer to paragraph
3.2.3. For Ext Tune, refer to Mrk Adj 14 Adjust for proper intensity on

paragraph 3.2.9.

oscilloscope.
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Figure 3-8. External Leveling Operation

3.2.6 ALCl/Leveling

Leveling allows the RF output signal to be flat over the
entire unit's frequency band There are two types of level-
ing in the Micro Sweep: Internal (Option 001 required)
and External Leveling can be used with all modes of
operation.

With Option 001 installed, internal leveling is automatic
whenever external leveling is not selected and the RF
power ison. The Lev indicator is lit. Refer to paragraph
1.2.4 for level limitations.

To use external leveling, setup the Micro Sweep as
shown in figure 3-8, then press the Ext Level 8 soits in-
dicatorislit. The Lev indicator 10 will light whena proper
leveling signal is present at the ALC In connector The
Lev Adj control 11 sets the leveling loop gain.

3.2.7 Amplitude Modulation (AM)

The output level may be amplitude modulated by using
external signal at the AM In. This signal may be either
ac ordc. Adclevel at the AM In connector may be used
to remotely control the output level. The Micro Sweep
will respond unidirectionally and logarithmically to the
external modulating signal. For example: a 0 to + 10V
input (+ 10V is maximum attenuation) willdecrease the
signal level, while a 0 to -10V input will have no affect.
To achieve maximum depth of modulation, set the RF
Leveltofull cw Figure 3-9 shows the controls and con-
nectors required for Amplitude Modulation The unitmay
be amplitude modulated in any mode.
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Amplitude Modulation Operation
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3.2.8 Frequency Modulation

The micro source's frequency may be modulated by an
ac ordc signal. Figure 3-10 shows the controls and con-
nectors required for frequency modulation. In addition,
the FM In can be connected to the phase lock output of
a phase locking counter to achieve the frequency
accuracy of the counter’s internal time base

3.2.9 External Tuning

When the Swp Time knob is set to Ext Tune (the detent
position), anexternal level controls the frequency of the
microwave oscillator. Selecting Ext Tune automatically

places the Micro Sweep in the CW mode. A OV (minimum
frequency)to + 10V (maximum frequency)level controls
the oscillator. Figure 3-11 shows the controls and con-
nections required for external frequency tuning. An
internal tuning filter which filters the Y1G tuned oscillator
tuning current, can be switched in or out; see paragraph
2.2.6.If the external tuning signal is changing at a fast
rate (>1V/second) orit is important to optimize frequency
tracking during switching, the filter should be switched
out (reduced filtering). When external tuning is used in
conjunction with a source locking counter or any applica-
tion requiring low residual FM, the filter should be
switched in(maximum filtering); thisis the factory setting.
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4.1 GENERAL DESCRIPTION

The Model 960 series consist of four microwave sweep
generators that cover the following frequency ranges.

Model 962 1.0—4.0 GHz
Model 964 3.7—8.4 GHz
Model 965 7.0—12.4 GHz
Model 967 12.0- 18.0 GHz

All four Micro Sweep models contain identical circuits;
the only difference is the YIG Oscillator and related
calibration adjustments Figure 4-1 shows the major cir-
cuits within the Micro Sweep and their relationships.
Circuits are divided between five circuit boards: Main
Circuit, Marker Circuit, Waveform Generator Circuit,
Digital Control Circuit, and Display. Most major circuits
are located ontheir respective board, however some cir-
cuits have sections located on several boards.

4.1.1 Power Supplies

A modular power supply attached to the top cover con-
verts the primary ac powerinto + 16Vdcand — 16Vdc
These supplies provide the input voltage for the four other
supplies: £13V and + 6.3V used within the Micro
Sweep.

4.1.2 References

There are three reference sources used in the Micro
Sweep. + 10 REF, +10_BUF, and —10__REF. The
fundamental reference is the +10 REF; the other
references are derived from this reference. These
sources provide the accurate, high stability voltages
required for various circuits in the instrument. All
references are generated by a heater controlled zener
diode.

4.1.3 Digital Control

When a front panel pushbutton is pressed, the Digital
Control block decodes the transition and enables the ap-
propriate control line or lines. These control lines con-
trol the various circuits within the Micro Sweep. The
Digital Control block enables all front panel indicators
except the frequency display.

SECTION
CIRCUIT DESCRIPTION

4.1.4 Waveform Generator

The Waveform Generator block produces the Micro
Sweep’s internal modified sawtooth waveform and blank-
ing pulses. To produce the modified sawtooth waveform,
a constant current source charges a timing capacitor, a
comparator detects the peak and discharges the timing
capacitor. Two clippers limit the top and bottom peaks
of the waveform. The front panel Sweep Time control
varies the charging current supplied by the constant cur-
rent source. The modified sawtooth waveform also can
be externally triggered by enabling and disabling the com-
parator. Normally, the waveform generator retriggers
itself (Auto-trigger). However, an external trigger signal
can enable the Waveform Generator to produce one
modified sawtooth waveform per trigger signal. The
Waveform Generator also produces a blanking pulse
which is coincident with the top and bottom flat portions
of the modified sawtooth waveform as well as the
waveform's retrace. In addition, marker pulses from the
Marker Control are combined with a blanking pulse to form
the Z-Axis Out blanking pulse and marker signal.

4.1.5 Frequency and Sweep Control

The Frequency and Sweep Control block originates the
dc level for setting the CW, CF (center), and marker fre-
quencies. Also, this block scales the modified sawtooth
waveform into the scaled sweep waveform for setting
Start and Stop, and AF (deviation) frequencies. Signal
flow within this block depends upon the selected
operating mode.

4.1.6 YIG Oscillator Control

The YIG Oscillator Control block contains the circuits
thatdirectly controland drive the YIG Oscillator. Amain
tuning coil driver sums the OSCTUNE input with aninput
from the temperature control circuit toproduce the YIG
main tuning coil current. The OSCTUNE input from the
Frequency and Sweep Control may be either a dc (CW
and Ext Tune) or scaled sweep waveform (Sweep
modes). The temperature control circuit monitors the
temperature within the Y1G oscillator and makes slight
frequency corrections by vary current to the YIG main
tuning coil.




4.1.7 YIG Osciliator

The YIG Oscillator (a separate module) produces the
microwave signal supplied by the instrument. Varying
the current, supplied by the YIG Oscillator Control,
through the main tuning coil controls the frequency of
the oscillator. The FM coil allows the frequency of the
oscillator to be frequency modulated (FM) by varying the
current through the smaller FM coil within the oscillator.
Anoscillator temperature probe senses the temperature
of the oscillator and provides input for a temperature
compensation circuit (in the YIG Oscillator Control)
which makes small frequency corrections relative to the
temperature. An internal heater maintains the
oscillator’s YIG circuit temperature at approximately
100°C. The + Bias supplies the voltage (approximately
+ 13V) required for the transistor within the oscillator.

4.1.8 Marker Control

The Marker Control block storesup tothree user set fre-
quencies which can produce marker pulses in either
sweep mode or CW. Each marker may be turned on or
off as needed. The output pulse (MARKER) is routed to
the Modulation and Leveling circuit where it is diverted
to either the Attenuation control circuit (RF PIP markers)
or the Waveform Generator and Z-Axis blanking for Z-
Axis intensity markers.

4.1.9 Modulation and Leveling

The Modulation and Leveling block provides all the out-
put level related controls: RF Level, amplitude modula-
tion (AM), automatic level control (ALC) and, if installed,
internal leveling. In unleveled operation, the RF level can
be varied over at least a 25dB range. In the leveled opera-
tion, the RF levelis limited to approximately a 7dB range
or greater. The primary output from the Modulation and
Leveling block is the PIN diode driving current (PIN-
DIODE). Varying the diode current will change the RF
output level.

Another output is the FM Coil drive current that drives
asmaller FM coil inthe oscillator housing, which varies
the magnetic field within the oscillator and the output
frequency. An external FM signal must be supplied.

4.1.10 Display

The Display block selects, scales, and displays the eight
frequencies: Start, Stop, AF, Marker 1, Marker 2, Marker
3, Center, or CW. The display multiplexer, located on the
Marker board, selects one of the eight inputs to the
Display. A resistor network scales the input, and a
voltmeter/display converts and displays the frequency.

4-2

4.2 DETAILED CIRCUIT DESCRIPTION
4.2.1 Power Supplies

4.2.1.1 =16V Modular Power Supply

The +16V Modular Power Supply, a potted, non-
repairable unit, is a switching-type power supply which
is attached to the top cover. The cover acts as the heat
sink for the supply. AC power to the supply is received
through a fused connector (Corcom on the rear panel)
and aline switch {81). The switch (S1), which mounts on
the rear panel, is operated by a pushrod through the front
panel. Balancing resistors (R189, 190, and 191; referto
schematic 0103-00-1848 sheet 5 of 5) maintain
reasonable maiching of the plus and minus output cur-
rents drawn from the supply and provide a minimum load
for good regulation. Different models use different
balancing resistors; check the parts lists for correct
values. The modular power supply provides =16V for
the Oscillator Bias, Tuning Coil Drive, and =13V
regulators.

4.2.1.2 +13V Regulators

The =+ 18V regulators are two, three-terminal regulators
(VR4 and VR5) located on the rear panel (refer to
schematic 0103-00-1848 sheet 2 of 5y which power most
circuits within the Micro Sweep. These regulators
receive their inputs fromthe + 16V supplies. Resistors
R8 and RY adjust the regulator VR4 for — 13V. The diode
CR2 protects VR4 ifthe — 16V inputis shorted. Resistors
R10 and R11 adjust the regulator VR5 for +13V. The
diode CR3 protects VR5 if the + 16V input is shorted.

4.2.1.3 +£6.3V Regulators

The + 6.3V regulators are two, three-terminal regulators
(VR1 and VR2; refer to schematic 0103-00-1848 sheet
2 of 5) which power various circuits within the Micro
Sweep. These regulators receive their inputs from the
+ 13V supplies. Resistors R14 and R15 adjust the
regulator VR2 for — 6.3V, and resistors R12 and R13
adjust the regulator VR1 for +6.3V.

4.2.2 References

4.2.21 +10V Reference

The + 10V Reference (refer to schematic 0103-00-1848
sheet 1 of 5) provides the precision reference voltages
required to establish the output frequency, the display
scaling, the oscillator temperature compensation, and
input forthe + 10 BUF reference. The temperature con-
trolled precision reference source (U6) provides a super-
stable voltage output to the control amplifier (U1 pin 3).
The output of control amplifier U1 is fed to the buffer



transistor (Q1). Q1 uses the + 13V supply as a source.
The emitter of transistor (Q1) canbe settoexactly + 10V
by the + 10V REF ADJ potentiometer (R3), which con-
nects to U1 pin 2. This + 10V reference is the source
for only the most critical circuits requiring a + 10V
reference. The remaining less critical circuits are
supplied by the + 10V Buffered supply.

4.2.2.2 +10V Buffered

The + 10V buffered supply (refer to schematic
0103-00-1848 sheet 1 of 5) provides + 10V to the less
critical circuits requiring a + 10V supply. Operational
amplifier (U2C) and transistor (Q11) form a voltage
follower which is referenced to the + 10VREF source.
The + 10V REF voltage is applied to pin 10 of the voltage
follower U2C which controls the regulator transistor
(Q11). The output of Q11 feedsback to the inverting input
(Pin 9) of the voltage follower U2C, this maintains the
-+ 10V output within a few millivolts of the + 10V
reference. Thus, the buffered supply will have little
voltage variation due to load current changes.

4.2.2.3 —-10V Reference

The — 10V Reference (refer to schematic 0103-00-1854)
supplies — 10V to the VREF input of the marker DACs
and the AF Offset of the Frequency and Sweep control
circuits. This circuit, located on the Marker control cir-
cuit board, consists of an unity gain inverting amplifier
U30B. The amplifier’'s gainis fixed by resistors R75 and
R74.

4.2.3 Digital Control

The Digital Control (refer to schematic 0103-00-1857
sheet 1 of 2) provides the digital control lines required
to control other circuits within the Micro Sweep. When
a front panel pushbutton is pressed, the Digital Control
decodes the input lines from the pushbuttons and
enables the appropriate output line or lines. The Digital
Controlalso lights the related front panelindicators. The
Digital Control block consists of the pushbuttons and
LEDs, debounce and clock circuit, programmable logic
arrays with memory register outputs, and logic array for
output decoding.

Within the circuit, the majority of the work is accom-
plishedby three, factory programmed, logic arrays{U1,
U2, and U8). Of these logic arrays, U1 and U2 contain
output registers. These registers store the current
operating state of the Micro Sweep, much the same as
acomputer memory. Ineach of these registered arrays,
the input contains programmable AND and OR gates
which are usedto synthesize the desired logic function.
The rising edge of the input clock stores the decoded
input signals in the array’s output registers.

Each of the logic arrays has a unigue program and
independent function. Array U1 is largely responsibie for
the “‘status’’ of the instrument’s operating mode such
as CW, Start/Stop sweep, etc. The outputs of this array
are typically active low signals that are used to transmit
the status to most of the circuits in the instrument. Two
lines, MODE 1 and MODE 2, control the operating mode
of Micro Sweep by selecting one of the Micro Sweep's
four operating states; only three modes are of any
operating value, and the fourth is used for test purposes.
Table 4-1 describes the control lines.

Table 4-1. MODE Truth Table

State MODE 1 MODE 2
Display Test 0 0
Start/Stop Sweep 1 0
Delta F Sweep 0 1
CW 1 1

Logic array U2 primarily controls the markers and the
display. The principal outputs of this array are the marker
on/off signals: M1, M2, and M3. The second major set
of outputsisthe “'Display Mode”’: DM1, DM2, and DM3.
Thesethreelinesare usedtoindicate which of the eight
possible frequencies is is being multiplexed 1o the
display. Table 4-2 shows the truth table for the
“Displayed Mode’ control lines.

Table 4-2. Displayed Mode

Displayed Frequency DM3 | DM2 | DM
Delta Frequency 0 0 0
M1 0] 0 1
M2 0 1 0
M3 0 1 1
Stop Frequency 1 0] 0
Start Frequency 1 0 1
Center Frequency 1 1 0
CW Frequency 1 1 1
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The third Logic Array (U3) decodes and combines the
signals produced by the two registered arrays (U1 and
U2). For example, it decodes the two mode lines to
produce the line CWLITE which goes low when both
mode lines are high. It also generates signals to drive
many of the indicator LED's

4.2.3.1 Pushbuttons and LEDs

All 13 front panel pushbuttons are located on the Digital
Circuit board (refer to schematic 0103-00-1857 sheet 1
of 2). One end of each switch connects through a 1k
pull-up resistor (R21) to VCC ( + 6.3V). The other end of
the switch connects to an input of one of the two
registered programmable arrays U1 or U2. Each input
to the programmable array is pulled down to ground
through a 10kQ resistor RN2 and RN3. When a push-
buttonis pressed, the input to the PAL goes from a logic
0 to a logic 1 state.

Most LEDs in the Micro Sweep are lit by pulling the
cathode low. The exceptionis the *‘Lev’ indicator (CR21)
whichis driven from the Modulation and Leveling block.
Many of the LED's are integrated inside their respective
switches. All switches except for the Marker On/Off
toggle switch have internal LED's. The Marker indicator
LED's aredriven by U3 which combines information from
the display mode (DM1 through DM3), marker on/off
status (M1 through M3), and the blink signal. Thus, the
markers can be either on, off, or blinking with either a
high or low duty cycle.

4.2.3.2 Pushbutton Debounce and Clock Timing

The counter (U4, refer to schematic 0103-00-1857 sheet
1 of 2) functions as a debounce circuit for the push-
buttons. Also, the counter U4 provides two sequenced
pulses which are used to store the decoded pushbutton
input information into the array’s output registers. This
counter’s outputs sequentially pulse high when the cir-
cuitis enabled and clocked. The circuit’s primary inputs
are the 45 kHz clock (U4 pin 14) which is generated by
the display voltmeter and the ANY!N signal (U4 pin 15)
which immediately goes low when any pushbutton is
pressed. Qutputs for the counter are the lines STATCLK
(U4 pin 10), which latches data into the “'status’’ logic
array U1, and MKRCLK (U4 pin 5), which performs the
same function for the "‘marker’’ logic array U2. Data is
latched by the logic arrays U1 and U2 when their respec-
tive clocks make a low to high transition.

In the counter’s quiescent state, the output (U4 pin 9)
is high which feeds back to pin 13, inhibiting the count.

When any pushbutton on the front panel is pressed,
ANYIN (U1 pin 12) immediately goes low. This signal con-
nects to U4 pin 15 and resets all counter outputs on U4
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to the low state. This allows the counter to begin count-
ing. After four input clock pulses, STATCLK (U4 pin 10)
goes high. This delay provides sufficient time for data
stabilization and avoids pushbutton bounce. The
STATCLK pulse latches the decoded datainto U1 s out-
put registers Inanothertwo clock pulses, MRKCLK (U4
pin 5) pulses high. This delay allows time for the output
data from U1 to stabilize and to accommodate the data
set-up requirements in U2. This second clock pulse,
MRKCLK, latches data into U2's output register. In
another two clock pulses, U4 pin 9 pulses high. This
signal inhibits the RES input U4 pin 15 and freezes
counting at that point.U4 stays in this condition until
another pushbutton in depressed and ANYIN provides
another high to low transition.

4.2.3.3 Registered Programmable Logic Array
Status Logic Array

Logic Array U1 primarily decodes and stores the
operating status of the instrument. It receives inputs from
the CW (pin 2), S/S (pin 3), and AF (pin 4), Ext Lev (pin
5), RF On (pin 6), Ext Trig (pin 7), and Update (pin 7)
pushbuttons. The array also receives an input from U2
(ANY 2)which goes high when any pushbution attached
to U2 is pressed.

The outputs of U1 control the operating mode of the
instrument. Table 4-3 lists the functions of the outputs
from U1.

Marker Logic Array

The marker logic array (U2) contains logic which con-
trols the display multiplexer and the on/off status of the
markers. Inputs to the array consist of marker push-
buttons M1 (pin 2), M2 (pin 3), and M3 (pin 4), and Display
Start/CF (pin 7), Display Stop/AF {(pin 8), and On/Off
(pin 9). U2 also receives mode inputs, MODE 1 (pin 6)
and MODE 2 (pin 5), from U1 and the ANYMODE signal
(U2 pin 12).

The outputs of U2 consist of two, three bit control busses
The first bus is the display mode bus DM1 (pin 16), DM2
(pin 17), and DM3 (pin 18). This bus controls the display
multiplexer which selects the analog frequency signal
sent to the display; see table 4-2. For example, if all DM
lines are a logic high, the CW frequency is routed to the
display

The second U2 control bus M1 {pin 13), M2 (pin 14), and
M3 (pin 15)indicates which markers are turnedon. These
lines are active low if the associated marker has been
turned on.

U2 also provides the output ANY2 U2 pin 19 which
goes high to indicate that a U2 input pushbutton is
pressed.



Table 4-3. Status Array Functions

Function

Goes low (active) when Update key is pressed. Returns high as soon as any pushbutton

Toggles between high and low states when Ext Lev key is pressed. A low state indicates

Toggles between high and low states when RF On key is pressed. A low state indicates

Toggles between low and high when Ext Trig key is pressed. A high state indicates exter-

Low order bit of mode command. This line changes relative to operating mode of the in-

Goes high (active) whenever any pushbutton associated with U1 is pressed. It alerts U2

PIN Name
18 UPDATE
is pressed.
17 LEV
external leveling.
16 RF__LITE
RF is on.
15 EXTTO
nal trigger.
14 MODE1
strument. Refer to table 4-1.
13 MODEZ2 High order bit of mode command. Refer to table 4-1.
19 ANYMODE
that a pushbutton has been pressed.
12 ANYIN

Goes low (active) when any front panel pushbutton is pressed.

4.2.3.4 U3, Output Decoding Logic Array

The output programmable logic array (U3) decodes four
sets of inputs from the registered programmable arrays
U1 and U2toproduce the following output lines: SWEEP
{pin 18)is anactive highwhen the instrument is in either
Start/Stop or AF sweep modes, CW LITE (pin 17) is an
active low when CW mode is selected, STOP DF (pin 16)
is an active low when either the stop frequency or AF
frequency is selected for display, and START CF (pin 15)
is anactive low when either the Start or Center frequency
is selected for display. When the Ext Trig pushbutton is
pressed, EXTTO (pin 7) toggles, butin CW mode the out-
putarray (U3)inhibits EXTT because externaltriggering
in the CW mode is an illegal operation. In the sweep
modes, 'E'X_T:f(pin 19)is active low when external trigger
is active.

U3 also provides outputs on pins 12 through 14 which
control the marker status indicator LED's. U3 sums the
BLINK signal at pin 1 together with the display mode
(whether or not the marker is being displayed) and the
marker on/off status todrive LED's CR16 through CR18
If the marker is not being displayed, the output is active
low providing the associated marker has been turned on.
Ifthe marker is off, the output signal is high. If the marker
is being displayed, the output is summed with the BLINK
signalto resultin a signal which is mostly active low if the

marker has been turned on. If the marker is not on, the
inverse of the BLINK signal is summed to result in an
output which is mostly high.

4.2.3.5 Blink Timer

Theblink timer U27 generates the 8 Hz, 30% duty cycle
pulse which blinks the Marker (M1, M2, M3) LEDs under
certain conditions. The timer allows the capacitor C65
to charge to approximately + 4.2V, the current through
resistor R192 and CR34 supplies the charging current.
At +4.2V the timers DCHG lines goes low and the
capacitor discharges through R193 The cycle repeats
indefinitely.

4.2.3.6 Miscellaneous Circuits

The display scaling and offset circuit (refer to schematic
0103-00-1857 sheet 2 of 2)is included on the digital cir-
cuit board. However, it is not used with the digital cir-
cuits. Refer to paragraph 4.2 10.2 for details on this
circuit.

4.2.4 Waveform Generator

The Waveform Generator (refer to schematic
0103-00-1875) produces the modified sawtooth wave-
form, which ultimately varies the YIG oscillator fre-
quency. Also, it generates the blanking pulse for Z-Axis
display modulation.
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Figure 4-2. Waveform Generator
4.2.41 Sweep Waveform Generator Constant Current Source

The sweep waveform generator (see figure 4-2 and refer
to schematic 0103-00-1875) consists of a constant cur-
rent source, a comparator, waveformbuffer, bottom flat
clipper, and top flat clipper. The constant current source
U32C, U33C, and U33D, controlled by the Swp Time con-
trol R21, provides the precision, high stability current that
charges the timing capacitor C16. Charging the
capacitor will produce the positive-going ramp. The com-
parator within the timer U26 detects the ramp’s positive
peak (about + 10.6V), toggles and discharges the timing
capacitor (to about + 3.9V). The sawtooth waveform is
buffered by U32A and routed to the sweep shaper. The
sweep shaper clips the negative and positive peaks of
the sawtooth waveform to produce the modified
sawtooth waveform. This modified sawiooth waveform
drives the Frequency and Sweep Control block.
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The constant current source (refer to schematic
0103-00-1875) supplies the charging current for the
sweep generator's timing capacitor C16. This charging
current can be varied by the front panel Swp Time con-
trol (RATE CONTROL on schematic) R21.

The + 10 BUF biases the base of two matched PNP
transistors U33C and U33D at + 10V. Also, the voltage
divider R20 and the RATE RANGE potentiometer R23
divides the + 10 BUFF to approximately -+ 0.1V which
is the operational amplifiers non-inverting input (U32A
pin 10). The feedback loop from U32C through R18 and
PNP transistor U33C attempts to control the amplifier’'s
inverting input (U32C pin 9)to equal the reference voltage
atpin 10. Therefore, the voltage at pin 9 of U32C equals
the reference set by R20 and R23 and is impressed
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Figure 4-3. Sweep Waveforms
NOTE: Micro Sweep Set to Auto-trigger

across the series resistors R25 and R21 (the front panel
Swp Time control). The setting of R21 determines the
currentwhich flows throughit, giventhe constant voltage
across it. This current is sourced by the collector of
U33C.

Both U33D and U33C are matched transistors (they
shareacommon substrate). Their bases are connected
to the + 10V reference voltage, and their emitter cir-
cuits contain matched resisters R18 and R26. This ar-
rangement forces the collector currents of U33D and
U33C to be identical. Thus, the circuit develops a
constant current, controlled by the resistance of R21,
that chargesthe timing capacitor C16. Charging a fixed
capacitor with a constant current produces a linearly
increasing ramp voltage signal. See figure 4-3: TP 37.
This is the source of the sweep waveform used by the
Micro Sweep

Comparator

The comparator, which isinternal to the timer U36, (refer
toschematic 0103-00-1875)detects the + 10.6V positive
peak of the ramp by comparing the sweep signal with
a + 10Vreference at U26 pin 5. Atthe peak, it discharges
the timing capacitor C161to + 3.9V. See figure 4-3: TP 37.

As the timing capacitor is charged, the ramp generated
is buffered by U32A to minimize capacitor leakage. This
buffered ramp from U32A pin 1, GEN__OUT (see figure
4-3: TP37), drives one end of the voltage divider R220
and R221. The divider allows about 98% of the
GEN__OUT ramp todrive the threshold THR input of the
timer U26 pin 6 (see figure 4-3: Comparator Threshold).
Thus, while the timer toggles at + 10V, the actual
waveform peaks at about 10.6V

Whenthe ramp at GEN_OUT reaches + 10.6V (+ 10V
at U26 pin 6), the timer switches the discharge line DCHG
(U26 pin 7) to ground potential. With U26 pin 7 low, the
capacitor begin charging. However, zener diode CR6
limits the discharge to + 3.9V, the negative peak of the
ramp. R37 controlsthe discharge rate. A + 10.0V voltage
reference U36 sets the positive trip point (CTRL U26 pin
5)to +10V.

Inauto-trigger, the GEN__OUT ramp is also fed through
the Trigger Control switch U31 to the timer's trigger input
TRIGU26pin2 Onthedischarge ofthe GEN_OQUT ramp
(+10.610 + 3 9Vtransition), the timer is triggered, which
allows the capacitor to recharge (see figure 4-3: Com-
parator Trigger).
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inthe External Trigger mode, the trigger control switch
(U31)ac couples the timer’s TRIG input U26 pin 2to the
Trig In BNC on the front panel. When the external trig-
ger signal goes low, the falling edge initiates one cycle
of the sweep sawtooth.

The timer’s reset line (RESET: U26A pin 4) connects to
the CWLITE control line from the Digital Control block.
When either the AF sweep or Start/Stop Sweep mode is
selected, the CW LITE is high enabling the comparator.
But, if CW mode or External Tune is selected, CW LITE
goes low which disables the comparator and waveform
generator.

Sweep Shaper

The sweep shaper (refer to schematic 0103-00-1875)
produces the modified sawtooth waveform by clipping
the positive and negative peaks of the waveform
generator’s sawtooth waveform.

To clip the negative peak, the + 3.9to + 10.6V (approxi-
mate) sawtooth (see figure 4-3: TP 37) from the buffer
U32D drives the bottom flat clipper U35D which acts as
noninverting, unity gain amplifier while the diode CR4
conducts. Diode CR4 will conduct when the sawtooth
waveformis greater than + 6.2V resistors R27, R28, and
R29 bias the cathode of CR4 at approximately + 6.2V.
However, below + 6.2V the loop opens up, and U35D
pin 14 goes to — 13V and stays there until the level at
pin 14 exceeds +6.2V (see figure 4-3:. Bottom Flat
Clipper U35D pin 14). The output from the clipper U35D
isa + B8V to + 10.6 (approximate) negative peak modified
sawtooth waveform (see figure 4-3: Bottom Flat Clipper
CR4 Cathode).

To clip the positive peak, the output from the negative
peak clipper U350 drives the input to the top flat clipper
(U35A) which works similar to bottom flat clipper] The
top flat clipper’s output TP10 SWEEPOUTisaOto + 10V
modified sawtooth waveform (see figure 4-3: TP10).
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I

Figure 4-4. Blanking Pulse Waveforms
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4.2.4.2 Blanking Pulse Generator

The blanking pulse generator (refer to schematic
0103-00-1875) creates a blanking pulse during the top
flat spot, retrace, and bottom flat spot of the modified
sawtooth waveform (see figure 4-4. TP 10). This
generator consists four comparators. A simplified
schematic of thispulse generator is showninfigure 4-5.
This circuit also contains the SWEEP buffer, which drives
the Sweep indicator LED, and the Z-Axis output drive
circuit.

Top Flat Comparator

The top flat comparator U34C produces a + 12V pulse
during the top flat portion of the modified sawtooth
waveform. The comparator's inverting input (U34C pin
10) is biased at + 10V by the + 10BUFF, and the non-
inverting input (U34C pin 11) connects to the top flat com-
parator (U35A pin 1). Thus, when the output of the top
flat clipper (U35A pin 1) exceeds + 10V (see figure 4-3:
Top Flat Clipper U35A pin 1), the top flat comparator
(U34C pin 13) toggles to + 12V. When the output of the
clipper goes below + 10V, the comparator’s output
returns low. See figure 4-4: Top Flat Comparator.

Bottom Flat Comparator

The bottom flat comparator (U34D) produces a +12V
pulse during the bottom flat portion of the modified sweep
waveform. The reference for the comparator U34D pin

9 is the CWLITE high during sweep modes (approxi-
mately + 5V) divided by resistors R93 and R97. The
bottom flat comparator (U34D pin 8) toggles high when
the output of the bottom flat clipper (U35D pin 14) drops
below + 3V (see figure 4-4: Bottom Flat Comparator).
When the output of the clipper goes above + 3V, the
comparator’s output returns low. The resistor divider R95
and R96 and the diode CR12 limits the comparator input
to + 0.6V to keep U34D pin 8 from going negative.

Monostable Retrace Comparator

The comparator U34B, configured as a monostable,
generates a blanking pulse during the sweep waveform
retrace. The falling edge of the top flat comparator (see
figure 4-4: Top Flat Comparator) triggers the
multivibrator. The output (U34B pin 2) toggles high and
about 10ms later resets low, the resistor R102 and
capacitor C39 controls the time constant (see figure 4-4:
Monostable Retrace Comparator).

Summing Comparator

Comparator U34A acts as an 'OR’" gate and sums all
three blanking pulses to produce a single + 12V blank-
ing pulse that remains high during the top flat spot,
retrace, and bottom flat spot of the modified sawtooth
waveform (see figure 4-4: TP9). As long as one of the
three comparator output pulses remain high, the sum-
ming comparator's output remains at + 6.3V.

TOP FLAT
POSITIVE
PEAK ¥ COMPARATOR
COMPARATOR U34C AAN—
J— c18
+10V BUFF SWEEP
SUMMING
U348 COMPARATOR
- L AAAN—
MONOSTABLE
RETRACE
COMPARATOR
+
NEGATIVE A
+0.06V
PEAK - u3sB Z-AXIS
COMPARATOR U34D AN N -
BOTTOM FLAT o
COMPARATOR
+3V
MARKER
Figure 4-5. Blanking Pulse Generator
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Figure 4-6. Frequency and Sweep Control

SWEEP Buffer

The SWEEP buffer U35C, a noninverting unity gain buffer,
(refer to schematic 0103-00-1875) drives the front panel
Sweep indicator LED. When the SWEEP line is low (the
ramp portion of the waveformy), the Sweep indicator LED
will light providing a sweep mode is selected (see figure
4-4. TP 10 and TP 9).

Z-Axis Switching and Buffer

This circuit (refer to schematic 0103-00-1875) selects
the polarity of the blanking pulses and the marker pulses.
The switch 81 selects the pulse polarity by switching the
pulses to either the inverting (U358 pin 6) or the non-
inverting input (U358 pin 5) of the output amplifier U35B.
For more details on selecting pulse polarity refer to
paragraph 2.2.4.
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4.2.5 Frequency and Sweep Control

The frequency generated by the Micro Sweep is con-
trolled by either adc tuning signal or a sweep waveform.
The Frequency and Sweep Control block sets the dc
voltage (Oto 4+ 10V)requiredto setthe CW, external tune,
andCenter Frequencies. Also, this block processes the
modified sawtooth waveform from the Waveform
Generator to create the scaled sweep waveform for the
AF and Start/Stop sweep modes. In addition, the Fre-
guency and Sweep Control block supplies the dc level
usedtosetthe markers. Figure 4-6 shows the frequency
and sweep control block along with its signal flow for the
various operating modes.

Ininternal tune CW mode (shown as a white line in figure

4-6), front panel frequency control regulates the voltage
(BUF TUNE)that tunesthe YIG oscillator. inexternal tune



(shown as a white line in figure 4-6), the YIG oscillator
is tuned by a dc or low frequency voltage at the Sweep
Qut/Ext Tune In. For Start/Stop Sweep (shown as a
grey line in figure 4-6), the Start control and buffer
along with the Stop/AF gain amplifier condition the
modified sweep waveform which tunes the YIG
oscillator. If AF Sweep mode is selected (shown as a
black line in figure 4-6), the Stop/AF gain amplifier and
CF buffer produce an offset modified sweep waveform
which the = clippers condition to tune the YIG oscillator.

4.2.5.1

The front panel main tuning frequency control (refer to
schematic 0103-00-1848 sheet 3 of 5) produces the dc
voltage (O and + 10V) BUF TUNE (shown as a white line
in figure 4-6). When internal tune is selected, the tune
buffer (U10), a voltage follower, provides isolation
between the main tuning potentiometer and following cir-
cuits. In internal tune, the output from the voltage
follower (U10) is fed via the switch (U11) to the Ext
Tune/Sweep Out connector (J6) as an output signal. In
external tune, the Sweep Out/Ext Tune In (J6) drives the
voltage follower’s input (U10pin 2). U10’s outputs (BUF
TUNE and OSCTUNE) can tune the YIG oscillator, set
the center frequency (AF sweep mode), or setany of the
three markers.

Frequency Controil and Buffer

4,2.5.2 Start/Stop Sweep

The start/stop sweep circuit (refer to schematic
0103-00-1848 sheet 3 of 5 and figure 4-7), also shown
as a grey line in figure 4-8, produces a scaled sweep
waveform that allows the unit to sweep from a start fre-
guency to a stop frequency. It will allow the oscillator
to sweep from either a lower to a higher frequency or
from a higher to a lower frequency. This block consists
of the start control and buffer, and Stop/AF control and
amplifier. Both circuits vary the peak to peak level of the
modified sweep waveform. The resulting waveforms are
mixed at the start/stop sweep summing amplifier (U4B).

Start Control

The sweep start circuit R195B and U4A (refer 1o to
0103-00-1848 sheet 3 of 5) varies the peak to peak level
of the modified sweep waveformin the start/stop mode.
The buffered SWEEPOUT waveform from U2A pin 1 (the
0to + 10V modified sawtooth waveform; see figure 4-8:
Sweepout) connects to one end of the START control
R195B, the other end of R195B connectsto + 10V (+ 10
BUFF). The START potentiometer varies the input level
to the unity gain voltage follower U4A pin 3 between 0
and + 10V offset by + 10V dc (see figure 4-8: Start
Buffer). The voltage follower U4A provides isolation bet-
ween the START potentiometer and following circuits.

STOP/AF SELECTOR

SIS LITE ———— 52 O——b0 D2 |

+10V NN AAYAY sTOP
1V A CONTROL
AR GAINOUT
STOP
AMPLIFIER START/ISTOP
SWEEP OUT BUFFER
+ 10V SE—Y
b SIS OUT
0 SWEEPOUT <
BUFFER ?
CONTROL START
BUFFER WA A
+ 10V
Figure 4-7. Start/Stop Sweep
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Figure 4-8. Start/Stop Sweep Waveforms

With the START potentiometer R195B full ccw, the full
0 to + 10V modified sawtooth waveform drives the
voltage follower (U4A). At full cw setting of the control,
the buffer output is + 10V dc. And, at the center of the
Start controls rotation, the outputisa + 5to + 10V scal-
ed sweep waveform.

Stop Control

The stop circuit (see figure 4-7) R196B, U4C, and U9A
varies the peak to peak level of the modified sawtooth
waveform between 0 and -10V by using the STOP/AF con-

412

trolR196B to vary the gain of operational amplifier U4C
betweenQand — 1. Figure 4-8 shows the output of U4C
GAINOUT as the STOP control R196B is rotated from
cw (0V) to cew (full 0 to — 10V modified sawtooth
waveform). The offset created by the DELTA-F OFFSET
(R203,R58)is cancelled by the OFFSET CANCEL (R201,
R57).

The feedback path of the amplifier U4C is controlled by
the switch U9A; table 4-4 shows the control lines for the
switch U9A in the Start/Stop mode.




Table 4-4. SIS Logic

Control Line Logic Level Action Function
S/S LITE Low U9A §2-D2 Closed Connects wiper R196B to U4C pin 9 (input).
DF LITE High U9A S1-D1 Open Disconnects wiper R196B from U4C pin 8 (output).

Sweep/Stop Buffer

The Start/Stop Sweep Buffer U4B, a non-inverting
amplifier witha gainof + 2, sums the buffered start signal
with the GAINOUT signal to produce the S/S OUT signal.
The X2 gain of the amplifier U4B cancels the voltage
dividing effect of the input resistors R49 and R50; the
resulting maximum output waveform is 0 to + 10V .
Figure 4-8: S/S Out shows the output at various Startand
Stop/AF control combinations

4.2.5.3 AF Sweep

The AF sweep circuit (refer to schematic 0103-00-1848
sheet 3 of 5 and figure 4-9) produces an offset scaled
sweep waveform that allows the unit to sweep upward
around the center frequency. In this mode, the center
frequency canbe set by themaintuning knob anywhere
within the range of the Micro Sweep. The Stop/AF con-
trol sets the frequency deviation. Clipper circuits keep

the Micro Sweep from exceeding the limits of its fre-
quency range. This block consists of the Stop/AF con-
trol R196B and amplifier U4C, the center frequency buf-
fer U3A, and the + clippers U3C and U3B.

AF Control and Amplifier

In the AF Sweep mode, the Stop/AF control R196B and
amplifier U4C produces an output level that canbe varied
between 0V dc (AF full ccw) and + 5V scaled sweep
waveform (AF full cw) (as shown in figure 4-10:
GAINOUT). The Stop/AF circuit receives its input from
the buffered SWEEPOUT U2A pin 1 (the 0 to +10V
modified sawtooth waveform; see figure 4-10:
SWEEPOUT). The Stop/AF amplifier U4C sums the
SWEEPOUT waveform with an offset current {(— 10V
connected to potentiometer R203 and resistor R58)
which is effectively divided by two toforma — 5V offset
to the 0 to + 10V sweep signal. The STOP/AF poten-
tiometer R196B sets the gain of the amplifier U4C
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Figure 4-9. AF Sweep
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Table 4-5. AF Logic

Logic Level Action

Control Line Function
SIS LITE High U9A S2-D2 Opened Disconnectsthe wiper R1968 from U4C pin 9 (input).
DF LITE Low U9A §1-D1 Closed Connects wiper R196B to ‘U4C pin 8 (output).
betweenOand — 1. Whenthe Stop/AF control is full ccw, CF Buffer

the amplifier output U4C pin 8 is OV (as shown in figure
4-10: GAINOUT). If the Stop/AF control is set to full cw,
the amplifier output U4C pin 8 is a + 5V scaled sweep
waveform (as shown in figure 4-10: GAINOUT).

The switch U9A controls the configuration of the Stop/AF
circuit; the lines DF LITE and S/S LITE from the Digital
Control block control switch U9A (see table 4-5). The
+ 10V BUFF connected to resistors R201 and R57
attaches to the amplifier’s output (U4C pin 8) where it
has not effect on the circuit.

+ 10V
SWEEPOUT
(U2A PIN 2)
{U2A PIN 1)
ov -
|
|
|
+ 5V ]'—
} AF 1/2 ROTATION
GAINOUT ov | / !
{U4C PIN 8) [ i
|
AF COW l
|
B l
| [
| [
OV {
| |
‘ FREQ CONTROL CCW :
CF BUFFER !
(U3A PIN 1) } FREQ CONTROL CW :
| ]
—10V } 1
| !

Figure 4-10. AF Sweep Waveforms
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The Center Freguency (CF) buffer U3A (refer to
schematic 0103-00-1848 sheet 3 of 5 and figure 4-9), a
ground referenced, inverting, unity gain amplifier, inverts
the 0 (main tuning knob full ccw) to + 10V (main tuning
knob full cw) BUFTUNE voltage producingaOto — 10V
voltage (as shown in figure 4-10; CF BUFFER). This
voltage is summed with the Stop/AF amplifier output U4C
pin 8 at the OV Clipper amplifier U3C.

AF Clipper

The AF clipper U3C and U3B (refer to schematic
0103-00-1848 sheet 3 of 5 and figure 4-9) serves two
functions. It sums the center frequency voltage and the
AF scaled sweep waveform. And, it limits the overall
peaks fobetween0Vand + 10V, which keeps the Micro
Sweep from sweeping beyond the frequency range of
the instrument.

The first amplifier U3C is the summing amplifier and OV
clipper. There are two inputs to this amplifier at pin 9:
the center frequency voltage summed through a 20 kQ
input resistor (R52) and the AF waveform summed
through a 20 kQ input resistor (R51). The two 20 kR input
resistors and the 10 kQ feedback resistor R55 set the
closed loop gain of the amplifier U3C at — 1/2. The loop
is closed as long as U3C’s output U3C pin 8 is greater
than +0.6V. Above + 0.6V the diode CR8 conducts
(cathode is biased to ground through the 1kQ resistor).
But below + 0.6V the diode is reversed bias, the feed-
back loop opens up, and the output from U3C goes to
approximately — 13V. The output at the cathode of CR8
is always greater than + 0.0V.

The second amplifier U3Bis the + 10V clipper. The two
100 kR divider resistors (R62 and R63) set the amplifier’s
gainat + 2, this gives the clipper circuits an overall net
gainof 1. Theloopis closed as long as U3B's output (pin
7)isless than + 9.6V. Above + 9.6V CR9isreversedbias
(anode is biased through a 1kQ resistor to + 10V)
opening the amplifier feedback loop which causes the
amplifier’s output (pin 7) to go to approximately + 13V.
The output at the anode of CR8is always less than + 10V.
Figure 4-11 shows the DF OUT output TP15 for various
combinations of the main tuning knob (center frequency)
and the Stop/AF control in the AF Sweep mode.
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4.2.5.4 Sweep Switching and Buffer

The switch U9B (refer to schematic 0103-00-1848 sheet
3 of 5) selects either DFOUT (AF waveform) or SISOUT
(Start/Stop waveform). When DFLITE goes low, switch
U9B S$1-D1 closes and routes the DFOUT signal to the
sweep buffer (U2D). When S/S__LITE goes low, switch
U9B S2-D2 closes which routes the S/ISOUT to the sweep
buffer U2D input. These two control lines originate inthe
Digital Control block. The Digital Control logic allows only
one switch closed at a time.

The voltage follower (U2D) buffers the selected sweep
waveform and routes the sweep waveform to the
CW/SWEEP relay K2A.

4.2.5.5 Start and Stop/AF Controls (To Displays)

The Start and Stop/AF controls R195A and R196A (refer
to schematic 0103-00-1848 sheet 3 of 5) are mechan-
ically linked to their respective counterparts R195B and
R196B. These potentiometers supply a voltage (0 to
+ 10V) proportional to the setting of the potentiometers
R195B and R196B which are the gain controls for the
Start control and buffer U4A and the Stop/AF amplifier
U4C. The STARTFRQ voltage is a direct input for the
display multiplexer. The STOP voltage is buffered by the
voltage follower U2B before being routed to the display
multiplexer.
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Figure 4-12. Exiernal Tune

4.2.5.9 External Tune Switches

The external tune switches (R21-S-NO and R21-S-NC;
referto schematic 0103-00-1848 sheet 3 of 5and figure
4-12) select the External Tune mode when the Swp Time
control R21 is placed in the extreme ccw position
(detent).

Switch R21-8-NO is the normally open contact. When
external tune is selected, this switch will close, relay K1
will energize, and the LED CR17 willlight. Also, the con-
tacts R21-S-NC will open which sends EXTUNE high. This
forceslogic array U1, located onthe Digital Circuit board
(refer to schematic 0103-00-1857 sheet 1 of 2), into the
CW mode (CWI goes high).

4.2.6 YIG Oscillator Control

The YIG oscillator control block (refer to schematic
0103-00-1848 sheet 5 of 5) supplies the Transistor Bias
Supply voitage and Main Tuning Coil drive current tothe
Y1G Oscillator. In addition, it contains the temperature
compensation circuit which monitors the temperature
ofthe YlG oscillator and makes slight corrections to the
frequency.
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4.2.6.1 Transistor Bias Supply

The oscillator bias supply (refer to schematic
0103-00-1848 sheet 5 of 5), a three-terminal regulator
VR3, supplies the + 13V required to bias the transistor
in the YIG tuned oscillator. The regulator receives its
input VR3 pin 3 from the + 16V modular power supply.
The voltage divider R185, R186, and R187 sets the
regulator’s output voltage. The BIAS ADJ R187 allows
fine adjustment of the bias supply.

The bias supply is turned off by interrupting the regulator
feedback path by switching the relay K3A between the
regulator output (VR3 pin 2) and the regulator adjustment
divider string R185. Shunting off the bias supply turns
off the YIG oscillator (RF Off).

4.2.6.2 YIG Main Tuning Coil

The YIG Main Tuning Coil driver (refer to schematic
0103-00-1848 sheet 5 of 5) provides the current which
controls the magnetic field within the YIG oscillator. The
MainCoil is the primary frequency control device within
the oscillator. The YIG tuning coil driver consists of a
summing amplifier U24, referenced to ground (the non-
inverting input to the amplifier), and two transistors Q6
and Q9 (a Darlington amplifier) which drive the main
tuning coil. The amplifier U24 sums signals from the
Temperature Compensation circuit (refer to paragraph
4.2.6.7), the tune offset bias (R168 and R164), and the
OSCTUNE signal. The amplifier UJ24 drives the JFET
current source Q7 which controls the output transistors
Q6 and Q9. Zener diode CR27 maintains the output
voltage of the summing amplifier within an effective
range. The tuning coil draws its current from the — 16V
supply, through the transistor Q9 and the YIG main tuning
coil, to the sense resistor (R153) and, finally, to ground.
The negative voltage developed across the sense
resistor R153 feeds back to the summing input of the
amplifier U24. The feedback resistor R181 along with the
two input resistors R177 and R178 scale the current for
the different frequency bands. Resistors R164 and R168
set the tuning offset.

In the CW mode, the filter tune relay (K2B) places a
capacitor (C61) in parallel with the tuning coil. This
capacitor improves residual FM performance.
Whenever sweep modes are used, the capacitor C61 is
removed to provide quick tuning response. The resistor
R182 reduces the Q of the inductive/capacitive combina-
tion by providing the dissipative element. Switch SW2-4
allows the filter to be disconnected even in the CW mode
and external tune modes.

4.2.6.3 Temperature Compensation

The temperature compensation circuit monitors the
temperature of the YIG oscillator housing and produces



a signal which is summed into the YIG Main Tuning Coil
circuit to make small changes in frequency to compen-
sate for temperature. The temperature compensation
circuit consist of anoscillator temperature probe, atwo
terminal integrated circuit transducer which attaches
to the bottom of the YIG oscillator housing, and two sense
amplifiers U22A and U22B. The temperature probe
monitors the case temperature of the oscillator. This pro-
be senses the temperature and conducts a current pro-
portional to the temperature of the oscillator. The
amplifiers U22A and U22B sense the current and con-
vert it into a voltage proportional to the temperature of
the oscillator. TUNE TC ADJ potentiometer R165 con-
nected between TP30 and TP31 picks off the tempera-
ture sensitive voltage and applies it to the summing junc-
tion TP28. This temperature compensation current is
summed with the TUNE OFFSET ADJUST level and the
OSCTUNE at the input of the YIG Main Tuning Coil
amplifier (U24).

4.2.6.4 Circuits Shown But Not Used

On the YIG Oscillator Control Circuit schematic
(0103-00-1848 sheet 5 of 5), there are circuits shown,
but not used in the Model 960 series Micro Sweeps.
These circuits (Gunn Bias Drive, Gunn Diode Osc.,
Isolated Bias Supply Transistor Osc., and Supply
Rectifiers Isolated Bias Supply) are used with other types
of YIG oscillators. They are not currently being used in
the 960 series.

4.2.7 YIG Oscillator

The heart of the Micro Sweep generators is the solid
state, Yttrium-lron-Garnet (Y1G) tuned oscillator. A high-
QYIlGsphere formsthe passive frequency resonant ele-
ment. Frequency is controlled by varying the magnetic
field within the oscillator which tunes the YIG resonant
frequency. The Magnetic field is controlled by varying
the current through the YiG Main Tuning coil. The smaller
FM coil allows the frequency to be modulated at higher
rate than would be possible using the main tuning coil.

The YIG oscillator requires three inputs for operation:
bias voltage, tuning current, and heater voltage. The
micro sweeps use a dedicated + 13V oscillator bias
supply to bias the oscillator’s internal transistor. The
tuning current drives the YIG main tuning coil which con-
trols the magnetic field and oscillator frequency. The
heater voltage, approximately 26V, drives the self-
regulating heater maintaining the YIG sphere ata cons-
tant 100°C temperature. This elevated temperature of
the YIG sphere minimizes external influences. The
oscillator temperature probe monitors the oscillator’s
case temperature and provides an input element for the
temperature compensation circuit.

Inthe Model 962, the PIN diode attenuator is part of the
YIG oscillator. Inthe Models 964, 965, and 967, the PIN
diode attenuator is external to the YIG oscillator.
However, the PIN diodes are all controlled by the PIN
Diode Driver (refer to paragraph 4.2.9.2). The attenuator
is a dual diode reflective type attenuator which is
adjustable overa 0to 25 dBrange. The PIN diodes (refer
to schematic 0103-00-1848 sheet 4 of 5) shunt a 50
strip fransmission line; as the diode current increases
shunt resistance decreases, reducing the power level
at the attenuator output.

4.2.8 Marker Control

The marker control (refer to schematic 0103-00-1854)
stores up to three marker frequencies and produces a
pulse as the sweep frequency, SWEEPBUF, sweeps past
the the marker frequency. The marker frequency is
stored by first converting an analog voltage proportional
to the marker frequency into a 10-bit digital word. Then,
this 10-bit word is stored in one of three latching DAC’s.
The DAC reconverts the digital word back into an analog
voltage which drives the positive input of a comparator.
As the modified sawtooth waveform (connected to the
comparator’s negative input) passes the marker voltage
the comparator switches from high to low. The transi-
tion is differentiated and converted into a pulse by an
output comparator.

4.2.8.1 Marker Analog To Digital Converter

The Marker Analog to Digital (A to D) converter U12 (refer
to schematic 0103-00-1854) transforms an analog
voltage (0 to + 10V), proportional to the marker fre-
quency as set by the main tuning knob, into a 10bit digital
word. The analog voltage (BUF__TUNE), scaled by
resistors R69 and R70, drives the A to D convertor's
VIN + input U12 pin 6. This input voltage VIN + to the
AtoDis50% (Oto + 5V)ofthe BUF TUNE voltage The
MARKER ZERO POINT ADJUST potentiometer R216 off-
setsthe Ato Dthe VIN — input(U12pin 7). The reference
tothe AtoD(U12pin9)is + 2.5V (derived fromthe + 10V
Buff supply) which can be adjusted by potentiometer
R76. This effectively sets the gain of the Ato D.

Toinitiate the conversion process, the circuit U15E and
U15D provide a pulse toforce aninitial conversioninthe
Ato D converter. When the MKRSET control line goes
low which is generated by the front panel Update
pushbutton, the high to low transition of MKRSET is
differentiated by capacitor C29 and routed through the
two inverters (U15D and U15E) to the WR and TNTR
inputs of the Ato D forcing an initial conversion. Aslong
asthe MKRSET remains low, the Ato D continually con-
verts the analog signal to a 10-bit digital word. This allows
the marker frequency to be continuously changed.
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While the MKRSET line U12 pin 1 is low, the Ato D con-
verter will continuously convert the marker control
voltage BUFFTUNE into 10 bit digital words. If any push-
buttonis pressed, MRKSET returns highandthe last con-
version is memorized.

The A to D also supplies the A to D clock (ADCLOCK)
U12 pin 23 to the D to A converters. The resistor R68
and capacitor C28 set the time constant for the clock.
There is no timing relationship between A to D and the
D to A converters.

4.2.8.2 Marker Digital To Analog Converter

The Marker Digital to Analog Converters U14, U16, and
U17 (refer to schematic 0103-00-1854) change the 10
bit digital word back into a 0 to + 10V analog voltage.
The converter consists of two parts: the D to A which
converts the digitized word into a current and an opera-
tional amplifier which transforms the current into a
voltage. There are three D to A converters and amplifiers,
one for each marker.

Using Marker 3's D to A converter U14 as an example,
the converter must first be selected by setting the con-
trol line M3D (U14 pins 1 and 4) low. Pushing the Update
pushbutton causes MKRSET (U14 pin 2) to go low which
loads the 10bit digital word generated by the Ato D con-
verter (U12)into the converter. The ADCLOCK from the
A to D converter (U12) clocks the two input registers
withinthe Ato D converter. When MKRSET returns high,
the data is permanently latched in the D to A. The
reference for the D to A is supplied by the — 10V REF.
The other two D to A converters operate the same as
the converter U14.

The D to A converter produces a differential output cur-
rent at U14 pins 11 and 12. These currents drive the
operation amplifier US0A which produces a voltage pro-
portional to the amplifier's input current. Thus, the D to
A reproduces the voltage digitized by the Ato D.

The marker enable decoder (U28) selectsthe D to Acon-
verter to be updated; see table 4-2. The three inputs
(DM1, DM2, DM3)to the decoder, which originate inthe
Digital Control block, select which of the three output
lines (M3D: pin 12, M2D: pin 13, M1D: pin 14) will be
enabled (only three of the eight lines are used). The
decoder is permanently enabled by hardwiring E1 (pin
4)and E2 (pin 5) to ground, and E3 U28 pin 6to + 6.3V.

4.2.8.3 Marker Output Comparator

The marker output comparator (refer to schematic
01083-00-1854) produces the high to low transition that
is converted into marker pulse. Each of the three markers
has its own output comparator. Only the comparator for
marker 3 will be described, the other two operate the
same. The non-inverting input to the comparator (U30A

4-18

pin 1) is the output voltage from the A to D circuit. The
inverting input of the comparator U29C pin 10 connects
to the SWEEPBUF input (J15 pin 1). The SWEEPBUF
voltage can be either the 0 to 10V scaled sweep
waveform (set by the frequency control block) or the dc
tuning voltage.

When the SWEEPBUF voltage is lower than the marker
voltage, the comparator’'s output is high. As the
SWEEPBUF voltage passes the marker voltage, the com-
parator’s output (U29C pin 13) switches low. The com-
parator resets at the sweep retrace.

The output of the comparator is enabled or disabled by
pulting the comparator output high or low respec-
tively (the comparator has an open collector output).
Each output comparator has an inverter connected {o
its output. When a marker (M1, M2, and M3) is turned
on, the line M1, M2, and M3 goes low and the inverter’s
output (U15B, U15A, and U15F) goes high, enabling the
comparators. The comparators are disabled (pulled low)
when a marker is not turned on (M1, M2, and M3 remains
high).

4.2.8.4 Transition Detector

The output comparator’'s high to low transition is
capacitively coupledto the marker duration comparator
(U29B; refer to schematic 0103-00-1854). The + input
to the comparator (U29B pin 7) is biased between + 4
and + 5.7V, this voltage is set by the MARKER DURA-
TION control (R213). As the differentiated marker pulse
(U29B pin 6) passes through the level set by the marker
duration bias voltage, the marker duration comparator
produces a positive pulse at U29B pin 1. Varying the bias
voltage moves the comparator’s trip point up or down
on the differentiated input marker pulse, thus varying the
MARKER pulse width.

4.2.8.5 Display Multiplexer

The display multiplexer (refer to schematic
0103-00-1854) is shown on this schematic because many
of the inputs and control line are also associated with
the Marker Control block. For details about the display
multiplexer, refer to paragraph 4.2.10.1.

4.2.9 Modulation And Leveling

The Micro Sweeps use a PIN diode attenuator to vary
the RF output level. The circuits in the modulation and
leveling block control the PiN diode’s current, and con-
sequently, the RF output level. There are several ways
of varying the output level: the front panel RF Level con-
trol, the front panel AM In, ALC In (external leveling), or
optionalinternalleveling. Figure 4-13 shows the relation-
ship of the circuits within the Modulation and Leveling
block.
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4.2.9.1

The level input amplifier U25D (refer to schematic
0103-00-1848 sheet 4 of 5) sums the inputs from the RF
Level control, AM Input, and an offset bias (R129 and
R130). When the micro sweep is being leveled, additional
signals are supplied by the automatic leveling control
circuit. The resistor network (R114,R1,R115,and R116)
supplies a 0 to + 4Vdc signal as the wiper of the front
panel RF Level control R1 is rotated clockwise. This net-
work gives the potentiometer a taper which allows a fairly
linear control of attenuation (in dB) over the single turn
of the RF Level control. This RF Level voltage is scaled
by the level input amplifier U25D to a nominal — 1.8V
to OVdc signal at TP23 (ATTEN DRV).

The external AM input (AM In) can be summed with the
RF Level voltage at the summing junction {pin 13) of the
summing amplifier U25D. An input of 0 to — 10V peak
will be sufficient level to fully amplitude modulate the RF
output. Amplitude modulation follows a logarithmic
relationship to the drive voltage over the 0 to — 10V
range. Positive AM inputs are shunted to ground via the
diode CR19 and have minimal effects on the RF output
level.

Another inverter (U25A) can be added 1o invert the
attenuation level when cathode grounded PIN diodes are
used. Thisinverter can be selected by removing jumper
W5 and installing jumper W6.

Level Input Amplifier

4.2.9.2 PIN Diode Attenuator Driver

The PIN diode attenuator driver U19 (refer to schematic
0103-00-1848 sheet 4 of 5) converts the ATN__DRV sig-
nal into the PIN diode drive current. Also, intensity
markers canbe summed with the driver input for RF PIP
modulation. Switches SW2-2 and SW2-3 select the PIP
markers, and the front panel access potentiometer
(R224) sets the marker size. The driver delivers a nominal
6mA drive currrent per input volt to the PIN diode. The
maximum current required for maximum attenuation is
approximately 20mA (40mA for the Model 962).

4.2.9.3 Automatic Level Control

Automatic level control (ALC) maintains a flat output level
over the Micro Sweep's frequency band. The circuit is
the control portion of an automatic leveling loop (refer
toschematic 0103-00-1848 sheet 4 of 5andfigure 4-14).
To complete the loop, either an external negative detec-
tor must be used (refer to paragraph 3.2.6) or the inter-
nal leveling option (Option 001) must be installed. With
either external or internal leveling, the RF level control
range is limited to approximately 7dB. The ALC circuit
consists of the input switching U20, leveling amplifier
U18, leveling comparator U25B, and leveling amplitude
control circuit U5 and Q3.

The input switching U20 selects either the external ALC
In or internal leveling (Option 001). When the Ext Lev
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Figure 4-14. Automatic Leveling Control

pushbutton is pressed, the LEV line goes low, closing
S52-D2 (opening S1-D1) and connecting the ALC Into the
leveling amplifier (U18). The internal leveler (option 001)
supplies the input to the amplifier when LEV is high
(81-D1 closed, $S2-D2 opened).

The input amplifier (U18) provides both the gain
necessary to drive the comparator U25B and an input
tothe level input amplifier U25D. Without a leveling input
signal, the amplifier output U18 pin 6 setsat 0V; the LEVL
ZERO potentiometer (R124) adjust the level to 0.0V. With
aleveling input signal, the amplifier output sets at about
— 6.4V. The gain of the amplifier can be varied by ad-
justing the front panel LEVELING LOOP GAIN poten-
tiometer control (R131). Setting the amplifier gain affects
the amplifier's output voltage.

The leveling comparator (U25B) detects when adequate
leveling signal is supplied by the leveling amplifier (U18).
Without an ALC input, the comparator output (U258 pin
7)is —10V. And with an adequate ALC input level, the
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comparator output (U25D pin 7) is + 10V. The com-
parator has a reference level set at — 32mV (resistors
R139 and R136) and employs positive feedback
(resistors R140, R139, and R136) giving =+ 3mV
hysteresis.

The Leveling amplitude controlcircuit (see figure 4-14)
controls the leveling input bias to the level input amplifier
(U25D). When unleveled, the comparator U258 biases
the input to the diode string at — 10V, which causes the
diode (U5 1-2) to conduct. This places point A (figure
4-14)at — 0.6V, clamps point B (figure 4-14) at OV, and
reverse biases diode (U5 7-8). The level dc offset is OV,
“cancelling’’ the level output of OV, and the RF level
potentiometer has full control of the RF output level.

When leveling is selected and adequate ALC input is
received, the comparator U25B switchesto + 10V. This
forward biases Diode U5 7-8. The transistor Q3 and diode
string CR21 U5 pins 11, 12, 7, 8, 6, and 5 conduct, and
the diode U5 pins 1 and 2 is revered biased. The level




atpoint B, determined by the setting of the RF Level con-
trolR1, can be varied between + 2.4V (RF Level: full ccw)
and + 6.4V (RF Level: fullcw). This signal offsets the dc
signal in the leveling input and sets the RF Level
potentiometer to operate over a more limited range
required by the dynamics of the leveling feedback loop.

4.2.9.4 FM Coil Drive

The FM coil driver U21 (refer to schematic 0103-00-1848
sheet 4 of 5) converts the external FM In signal into the
FM coil drive current. The FM coil is a small secondary
coilwithinthe YIG oscillator which is designed for more
rapid tuning than the YIG main tuning coil. Varying the
current through the FM coil slightly alters the magnetic
field within the YIG oscillator, thus varying the frequency
of the oscillator. The driver U21 is configured as a dc
coupled, inverting, unity gain power amplifier, with the
FM coil and the resistor R150 comprising the feedback
path.

4.2.10 Digital Display

The display block (see figure 4-15) selects, scales, and
displays the eight frequencies: Start, Stop, AF, Marker
1, Marker 2, Marker 3, Center, or CW. One of the eight

inputs to the analog multiplexer (located on the Marker
board:; refer to schematic 0103-00-1854)is selected and
routed o the offset and gain network (refer to schematic
0103-00-1857 sheet 2 of 2). The offset and gain network
scales the dc voltage for the voltmeter IC (refer to
schematic 0103-00-1857 sheet 1 of 2). The voltmeter IC
directly drives the frequency display.

4.2.10.1

The display multiplexer U13, located onthe Marker board
(refer to schematic 0103-00-1854), selects one of eight
analog voltages (0 to + 10V proportional to the respec-
tive frequency) to be displayed: the AF frequency, the
three marker frequencies, the Stop frequency, the Start
frequency, the Center Frequency, and the CW
frequency.

Each of the multiplexer's inputs (U13 pins 4,5, 6,7, 9,
10, 11, 12) connects its respective analog frequency
voltage directly to its respective source with the excep-
tion of the AF voltage which must be offset for the display.
The three DM control lines (DM1: U13 pin 1, DM2: U13
pin 16, and DM3: U13 pin 15) from the Digital Control
circuit are decoded by the multiplexer (refer to table 4-6)
and selects the analog voltage (DISPLAY) routed to the
Offset and Gain Network.

Display Analog Multiplexer
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STOP FREQ
M3 OUT
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M1 OUT

AF —
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ANALOG
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Figure 4-15.
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Table 4-6. Display Multipiexer Truth Table

DM3 Dm2 DM1
Displayed A2 At A0
Frequency Location U13-i5 | U13-16 | U13-1
AF S1 U134 0 0 0
M1 S2 U135 0 0 1
M2 S3 U136 0 1 0
M3 S4 U137 0 1 1
STOP S5 U13-12 1 0 0
START S6 U13-11 1 0 1
CENTER | S7 U13-10 1 1 0
(CF)
CW S8 U139 1 1 1

4.2.10.2 Offset and Gain Network

The offset and gain network (refer to schematic
0103-00-1857 sheet 2 of 2) scales and offsets the input
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voltage DISPLAY from the display analog muitiplexer
U13 (refer to schematic 0103-00-1854) for the digital
display voltmeter U5 (refer to schematic 0103-00-1851).
The resistors (R9, R10, R11, R12, R13, R15, R17, R14,
and R16) comprise this circuit. Potentiometer R13 sets
the high end of the Micro Sweep's frequency band and
potentiometer R14 sets the low end of the Micro Sweep's
frequency band. The + 10V Reference provides a stable
reference level for this network.

4.2.10.3 Voltmeter and Display

The voltmeter (U5) converts an analog voltage propor-
tional to the selected frequency and enables the
appropriate segments on the 3digit LCD display U6 (refer
to schematic 0103-00-1851).

The voltmeter (U5) is a analog to digital converter (A to
D) with a built in LCD display driver which functions as
avoltmeter. The voltmeter is powered by + 6V supplies:
these supplies originate with the =+ 13V supplies and use
the drop of the two zener diodes (CR1 and CR2). The
resistor (R7) and capacitor (C3) set the voltmeter’s
oscillator at 45 kHz; the 45 kHz is also used as the clock
for the Digital Control block (referto paragraph 4.2.7.2).
The two capacitors (C4 and C5) and the resistor (R8) are
the integrator for the voltmeter. The transistor (Qt),
an inverter, drives the decimal point out of phase with
the back plane; thus, the decimal point is always
displayed. The 24 lines from the voltmeter directly drive
the segments of the LCD display.



5.1 FACTORY REPAIR

Wavetek maintains a Customer Service department for

those customers not possessing the necessary per-
sonnel or test equipment to maintain their instrument.
If an instrument is returned to Wavetek for service, a
detailed description of any malfunction should be
attached to minimize turn-around time

5.2 EQUIPMENT REQUIREMENTS

Calibration test equipment, minimum specifications and
suggested models are given in table 5-1.

SECTION a

CALIBRATION

NOTE

Minimum specifications are the principal
parameters required for performance of
the calibration, and are included to assist
in the selection of alternate equipment,
which may be used at the discretion of

the using laboratory. Satisfactory perform-

ance of alternate items shall be verified
prior to use. All applicable equipment must
bear evidence of current calibration.

Table 5-1. Calibration Test Equipment

Suggested
Instrument Minimum Specifications Manufacturer/Model
Oscilloscope Sensitivity: 5mV/div. Tektronix 2465

Rise/Fall time: <0.05 us.
Sweep rate: 50 ms to 5us/div.
Trigger: Int and Line.

Other: XY inputs.

Tektronix 453
Tektronix 475

Spectrum Analyzer

Range: 110 18 GHz

Tektronix 492

Freqg/Division: 10 kHz/div HP 8559
Bandwidth: 3kHz HP 1417
Frequency Counter Range: 5Hz to 10 kHz and 1 to 18 GHz. EIP 578

Phase Locking.

RF Power Meter

Response: 1 to 18 GHz
Range: +20to — 40 dBm
Readout: dBm and dBref.

HP 436A with HP 8484A Power Sensor.
Wavetek Microwave 8501.

Digital Voltmeter Range: 19 mV to 19V full scale. Fluke 8600A
Resolution: 4V2 digits Fluke 8050A
Accuracy: V2 LSB.

DC Voltage Source 0.0to + 15V dc. Fluke 332B

Datel Model DCV-8500
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Table 5-1. Calibration Test Equipment (Continued)

Instrument

Minimum Specifications

Suggested
Manufacturer/Model

Directional Coupler

Range: 110 18 GHz
Coupling: — 16 dB

Krytar 1820
Narda 3292-1

Crystal Detector

Polarity: Negative
Range: 1 to 18 GHz.
Sensitivity: >400 uV/ipW

HP 8470B Option 012.

RF Attenuators

3dB with Type N connectors, 1 to

HP 8491B Option 003.

18 GHz.
10 dB with Type N connectors, 1 to HP 8491B Option 010.
18 GHz.
40 dB with Type N connectors, 1 to HP 8491B Option 040.
18 GHz.
Coaxial Adapters BNC Tee Pomona Model 3285, Tektronix

103-0030-00

Coaxial Cables

50Q BNC(M) to BNC(M).
50Q BNC(M) to Type N (M).

Scope Probe

Direct Probe (X1).

Tektronix P6028, Tektronix P6101.

Network Scalar
Analyzer

Wavetek Models 1038-N10 or
1038-NS20

5.3 PRELIMINARY SETUP PROCEDURES

5-2

WARNING

Calibration sequences require power On
with the instrument covers removed. This
should be done only by qualified personnel
aware of the electrical hazards.

Verify that all power switches are off, and set all
calibration test equipment controls as necessary to
avoid darmage to the equipment and that dangerous
voltages will not be present on output terminals when
the power switches are turned on.

Remove the Micro Sweep instrument top cover while
being careful not to damage the modular power
supply wiring on the top cover. The top cover with
the modular power supply will have to be supported
in order to relieve tension on the interconnecting
cables.

3. Set SW2 on the main board as follows:

1 Closed
2 Open

3 Closed
4 Closed
5 Closed

Set SW1 on the Waveform Generator board as
follows:

1 Closed
2 Closed
3 Open
4 Open
5 Closed

Connect the calibration test equipment and the
Micro Sweep to the appropriate power source.

Do not change the setting of any Micro Sweep con-
trol or switch unless specifically instructed to do so.
Each following step depends on the setting from the
preceding step.



6. Turnthe Micro Sweep and all calibration test equip-
ment power switches on, and allow sufficient
warm-up time for the equipment (the Micro Sweep
requires 15 minutes warm-up time).

7. All of the test points (TP) and adjustments used in
the Micro Sweep calibration procedure are located
on the main, Marker, and Waveform Generator
boards are shown in figure s 5-1, 5-2, and 5-3.

NOTE

Dueto the interaction between adjustments,
calibration of the instrument should be per-
formed in the exact sequence presented in
the calibration procedure.

5.4 CALIBRATION

Table 5-2 contains the calibration procedures that cover
routine adjustment of the Model 960 Micro Sweep at
specified service intervals. Initially, 6 month intervals are
recommended; however, actual experience within the
user's environment may allow greater intervals.

The completion of these calibration procedures returns
the instrument to correct calibration. All limits and
tolerances given in these procedures are calibration
guides and should not be interpreted as instrument

specifications. instrument specifications are given in
Section 1 of this manual.

These procedures do not cover adjustments of the
oscillator temperature compensation circuit (R165,
R154, and R161) because these adjustments require
specialized test and measurement equipment. These
adjustment points have been painted over at the factory
to maintain original factory settings and should need
adjustment only as a result of catastrophic instrument
failure. In this event, please refer the instrument to
Wavetek's Customer Service department for factory
calibration service.

After completing the calibration procedure, place SW2
in the following conditions:

SW2-1 Closed

SW2-2 Opened

SW2-3 Closed

SW2-4 Closed

SW2-5 Closed

Finally, verify that SW1 is set {o the following conditions:
SW1-1 Closed
SW1-2 Closed
SW1-3 Opened
SW1-4 Opened
SW1-5 Closed

Table 5-2. Calibration Procedure

Measurement
Switch Nominal
Step Step Name Control Setting Settings Test Point Adjust Value Tolerance Comments
1 Verify Power Main Tuning: Full cw Mode: CW TP3 None -16.2V +0.5V Use DVM to
Supply Start: Full ccw M1: Off TP39 <100 mVp-p measure volt-
Stop/AF: Full cw M2 Off {Ground) Line age levels and
Swp Time: Full cw M3: Off oscilloscope to
2 RF Level: Full cw Ext Trig: Off TP6 +16.2v =05V check 60 Hz
Ext Level: Off <100 mVp-p line noise
RF On: On Line spikes
3 TP4 —13.0V +0.5V Use DVM to
<200 mVp-p measure volt-
Spike age levels and
oscilloscope to
4 TP7 +13.0V +0.5v check 44 kHz
<200 mVp-p noise spikes
Spike
5 TP5 - 6.3V +02v
<400 mVp-p
Spike
6 P8 +6.3V +0.2V
<400 mVp-p
Spike




Table 5-2. Calibration Procedure (Continued)

Measurement
Switch Nominal
Step Step Name Control Setting Settings Test Point Adjust Value Tolerance Comments
7 Set +10V Main Tuning: Full cw Mode: CW TP1 R3 + 10.000V 1 mV Check 60 Hz
Reference Start: Full cew M1: Off <t mVp-p line noise in
Stop/AF: Full cw M2 Off Noise steps 7 and 8.
Swp Time: Fuli cw M3: Off
8 Verify + 10V | RF Level. Full cw Ext Trig: Off TP2 None +10.000V +10 mV
Buff RF On: On <1 mVp-p
Noise
9 Set Display Main Tuning: Full ccw Micro Swp | Ri13 000 GHz Exactly Observe Micro
Zero Point Display Digital Sweep display
Control and set R13 as
close as possi-
ble to polarity
close point

10 Set Display Main Tuning: Full cw R14 Model 962: 3.10 GHz Observe Micro
Range Digital Model 964: 4.80 GHz Sweep display

Control Model 965: 5.50 GHz and set R14 for
Model 967: 6.10 GHz the exact value
specified.

11 Set Display R13 Model 962: 4.08 GHz Observe Micro
Offset Digital Model 964: 8.45 GHz Sweep display

Control Model 965: 12.45 GHz and set R13 for
Model 967: 18.05 GHz the exact value
specified.

12 Verify None Model 962: 0.95 GHz Observe Micro
Display Model 964: 3 65 GHz Sweep display
Oifset Model 965. 6 .95 GHz and verify that

Model 967: 11.95 GHz reading is with-
in =1 LSD of
specified
value.

13 Set AF Stop/AF: Full ccw Mode. AF R89 0.01 GHz Exactly Observe Micro
Minimum Swp Marker Sweep display
Deviation Display Stop/ and set R89 for

AF: On specified dis-
play reading

14 Set AF Stop/AF: Full cw R8s Model 962: 3.10 GHz Observe Micro
Maximum Marker Model 964. 4.80 GHz Sweep display
Deviation Model 965: 5.50 GHz and set R88 to

Model 967: 6.10 GHz read the differ-
ence beteen
high and low
end frequen-
cies. For
example, (962)
4.05-0.95 =
3.10 GHz.

15 Stop/AF: Full cew None 0.01 GHz Exactly Repeat steps
12, 14, and 15
until readings
fall within the
specified
value.
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Table 5-2. Calibration Procedure (Continued)

Measurement
Switch Nominal
Step Step Name Control Setting Settings Test Point Adjust Value Tolerance Comments

16 Verify Sweep | Swp Time: Full cw Mode: S/S TP10 None See Figure 5-5 Use oscillo-

Waveform Swp (Sweep scope and
Qut) Wave- verify sweep
form waveform
Generator

17 Set Positive R220 3 ms flat spot Use oscillo-
Peak See Figure 5-5. scope and set

positive peak
(+10V) (Chan
1) flat spot to 3
ms. This set-
ting is not
critical

18 Set Negative R28 -10mV +10mV Use oscillo-
Peak scope and set

negative peak
to —10mVv It
is important to
set the peak as
close to

- 10mV as
possible

19 Set Minimum R23 18 ms +1/=2ms Use oscillo-
Sweep Time scope and set

rising portion
of modified
sawtooth
wave. See
figure 5-5.

20 Verify Swp Time: Full ccw None 220 s Use oscillo-
Maximum (But not to Ext Tune) scope to verify
Sweep Time rising portion

of modified
sawtooth is
greater than
20 s. See
figure 5-5

21 Verify WF Swp Time: Full cw TP11 None + 2.5V (min) Use oscillo-
Generator scope to verify
Blanking blanking pulse

at TP11.
SW1-2 and
SW1-5 closed,
rest open

22 Verify Sweep Observe Micro
Indicator Sweep's

sweep indic-
ator blinks

23 Set Negative R210 o.0v +20mVv Use oscillo-
Peak at scope and set
Blanking bottom of
Pulse

blanking pulse.

See figure 5-5.
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Table 5-2. Calibration Procedure (Continued)

Step

Step Name

Control Setting

Switch
Settings

Measurement

Test Point

Adjust

Nominal
Value

Tolerance

Comments

24

Verify Z-Axis
Output

25

Verify
External
Trigger

26

Verify
External
Trigger

27

28

29

30

31

32

. Set Sweep

Control Gain

Swp Time: Full cw

Mode: SIS
Swp

Ext Trig: On

Z-Axis Out-
put BNC

R210

oov

+20mV

Use oscillo-
scope to verify
blanking pulse
is present at Z-
axis out (Rear
Panel).

Power. Off

5-6

Stop/AF: Full cw

Power. On
Mode: AF
Swp

Sweep
Indicator

None

Observe Micro
Sweep’s
sweep indica-
tor stops
blinking.

Short center
conductor of
Trig In BNC to
ground.
Observe Micro
Sweep’s
sweep indica-
tor indicates a
sweep.

Turn power off

Remove Wave-
form Generator
Board.

Connect dc
voltage stan-
dard to TP38

Turn power on.
Wait 3 minutes
for Micro
Sweep o
stabilize.
Connect a
short between
TP18 (— 10V
ref) and TP29
(gnd 2).

Set dc voltage
standard to
+10.000V;
measure with
DVM and note
reading.

TP13
(Gain Out)

R202

- 10.000V

+10mVv

Connect DVM
to TP13 and
adjust R202 for
reading.




Table 5-2. Calibration Procedure (Continued)

Step

Step Name

Control Setting

Switch
Settings

Measurement

Test Point

Adjust

Nominal
Value

Tolerance

Comments

33

Set AF Offset
Offset

Stop/AF: Full cw

Power On
Mode AF
Swp

34

Set S/S
Sweep Off-
set Cancella-
tion

35

36

37

38

39

40

Verify Sweep
Circuit
Performance

Stop/AF: Full cecw

Mode: S/S
Swp

Power: Off

TP13

R203

0.00v

+=10 mV

Set dc voltage
standard for
+ 5.000V.

Remove the
short between
TP18 and
TP29

Use DVM 1o
set AF Sweep
offset

R201

0.00v

+10mvV

Set dc voltage
standard for
0 000V

Swp Time: Full cw
Start: Full ccw
Stop/AF: Full cw

Start: Full cw
Stop/AF: Full ccw

Power: On
Mode: S/S
Swp

RF On: On

Main Tuning:
2.500 for 962
6.050 for 964
9.700 for 965
15.000 for 967

Stop/AF: Full cw

Stop/AF: Gradually
rotate to full cew

Stop/AF . Full cw

Mode- AF
Swp

TP16

None

Turn power off,
and replace
Waveform
Generator
Board. Discon-
nect voltage
standard

Connect
oscilloscope to
TP16

Verify oscillo-
scope display
modified
sweep wave-
form. See
figure 5-5

See
Comments

Verify oscillo-
scope displays
inverted
modified
waveform. See
figure 5-6

Verify oscillo-
scope displays
modified
sweep wave-
form

+5.00V
(at full ccw)

+ 50mV

Verify oscillo-
scope display
modified
sweep wave-
form that
approaches a
flat trace (full
cew)
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Table 5-2. Calibration Procedure (Continued)

Step

Step Name

Control Setting

Switch
Settings

Measurement

Test Point

Adjust

Nominal
Value

Tolerance

Comments

41

42

43

44

Verify Sweep
Circuit
Performance

Main Tuning: Full cew

45

46

47

48

Set Marker
Zero

5-8

Main Tuning: Fuli cw

Mode: AF

P16

R201

o.ov

+50 mV

Verify oscillo-
scope displays
negative peak
of waveform
does not go
below 0.0V

Display Start/
CF

Display Stop/
AF

Mode: CW

M1: Press

On/Off: Press
once
Update

Micro
Sweep
Display

None

+10.00V

+200 mV

Verify on
oscilloscope
positive peak
of waveform
does not
exceed + 10V

Model 962: 4 050 GHz
Mode! 964: 8.450 GHz
Model 965: 12,450 GHz
Model 967: 18.050 GHz

Verify Micro
Sweep's dis-
play reads
specified
value.

Model 962: 3 10 GHz
Model 964: 4.80 GHz
Model 965. 5.50 GHz
Model 967. 610 GHz

Verify Micro
Sweep's dis-
play reads
specified
value.

Connect a
jumper be-
tween E10 (left
side FP Swp
Time control)
and ground

Connect dc
voltage stan-
dard to Ext
Tune In BNC
Set the dc
standard to
+50mV.

Micro Sweep
front panel. M1
flashes at low
duty cycle
(mostly off)

0.950 GHz for 962
3.650 GHz for 964
6.950 GHz for 965
11.950 GHz for 967

Micro Sweep
front panel. M1
flashes at high
duty cycle
{mostly on). M1
Swp display
reads close to
specified
value. Mkr LED
indicator lit.



Table 5-2.

Calibration Procedure (Continued)

Step

Step Name

Control Setting

Switch
Settings

Measurement

Test Point

Adjust

Nominal
Value

Tolerance

Comments

49

Verify
Marker Pulse
Level

50

51

52

53

Set Noise
Transition

Main Tuning: Full cw

Update
Press

54

56

56

Set Marker
Tracking

Main Tuning: Full cw
minus ¥ turn

Mode: CW

TP21
(M1 Qut)
Marker

None

R216

Main Tuning Center
of Frequency Band

M1: Press
Update:
Press

Display

None

See
Comments

Connect
oscilloscope to
TP21

Scope settings
Coupling: dc
Sens: 10 mV/
Div

Verify oscillo-

scope close up

de level at
specified

value

Use oscillo-
scope to set
for a noise
transtion from
Oto +100mVv
as R216 is
rotated

Set dc voltage
standard to
000 V. Note
frequency
shown on this
Micro Sweep
display

Set to
reading in
step 51

+ 1 digit

Verify Micro
Sweep display
shows some
reading as in
step 50 = 1
digit

Disconnect
jumper be-
tween £E10 and
ground. Dis-
connect volt-
age standard.

Note exact
reading on
display

R76

None

See
Comments

Adjust to
exactly equal
to reading in
step 54

Note exact

reading on
display
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Table 5-2. Calibration Procedure (Continued)

Measurement
Switch Nominal
Step Step Name Control Setting Settings Test Point Adjust Value Tolerance Comments
57 Set Marker Main Tuning. Center Mode: CW Display None See Verify reading
Tracking of frequency band. Comments is same as
step 56 + 2
digit
58 Set Marker Start. Full cew Mode: S/S Display
Puise Width Stop: Full cw. Swp and
Oscillo-
scope
59 Main Tuning: Set near
low freguency of
band.
60 Main Tuning: Set near | M2: Press
center frequency of On/Off. Press
band Update:
Press
61 Main Tuning: Set near | M3: Press
near high frequency On/Off. Press
Update:
Press
62 Swp Out. Connect scope Channel 1 to Swp Out, Trigger on Channel 1
63 TP22 Connect scope Channel 2 to TP22. Adjust scope sweep as
needed
64 R213. Adjust for three visible pulses on Channel 2 Verify
pulse high + 4.5V minimum and low of 0.3V maximum.
Adjust R213 for a 100us
+ 50us puise.
65 Set Zero Main Tuning: Set to Mode: CW TP24 R124 0.000V x2mV Connect dc
Level center of frequency M1: Press voltmeter to
band On/Off: Press TP24.
once Places unit in
M2: Press unieveled
On/Off: Press operation
once
M3: Press
On/Off. Press
once
Ext Lev: Off
(LED off)
Lev LED: Off.
66 Set Full TP23 R130 0.000vV *2mV Connect dc
Output voltmeter to
TP23.
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Table 5-2. Calibration Procedure (Continued)

Step

Step Name

Control Setting

Switch
Settings

Measurement

Test Point

Adjust

Nominal

Value Tolerance

Comments

67

RF Qutput
Power

Main Tuning: Rotate
from full ccw position
to full cw position.

68

69

70

Set
Maximum
Attenuation

Main Tuning: Set to
center of frequency
band

RF Level: Full ccw

RF Level: Rotate full
cw and back to full
cew.

71

Verify
External
Control

RF level Full cw

72

73

74

Set Leveling
Circuit

Ext Level: On
(See comments)

Start: Full cew
Stop/AF: Full cw
Swp Time: Mid-range

Mode: SIS
Swp

RF Output

None

12 dBm (Minimum)

Connect micro-
wave power
meter as
shown in figure
5-7. Some
micro sweeps
have 70 mW of
output power,
use fixed pads
as necessary.

See
Comments

Note RF ocutput
level

R112

None

35dB +7dB

Set R112 for
35 dB less
than reading in
step 68

Verify level
range is 35
+ 7dB
Connect
+10.0 Vdc
supply to AM
in. Verify out-
put level is

- 35

+ 7 dBm

R128

+10 dBm +0.5 dBm

Connect equip-
ment as shown
in figure 5-8 If
Internal Level-
ing Option
(001)is
installed, leave
Ext Level off

+10 dBm +0.1dBm

Set R128 for
+10 + 0.1
dBm at lowest
point on fre-
quency band

None

Flat + 08 dBm
(Externally leveled)
Flat £ 0.9 dBm
(Internally leveled)

Verify flat
response.
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Table 5-2. Calibration Procedure (Continued)

Measurement
Switch Nominal
Step Step Name Control Setting Settings Test Point Adjust Value Tolerance Comments
75 Setting Main Tuning: Full ccw | Mode: CW RF Output R168 Model 962: Connect as
Frequency 1.0 GHz £0.001 GHz shown in figure
Model 964: 5-9. Caution:
3.7 GHz = 0.001 GHz Some Micro
Model 965: Sweeps may
7.0 GHz = 0.001 GHz have output
Model 967: level of +18
12.0 GHz + 0.001 GHz dBm. Do not
exceed input
power to fre-
quency
counter. Adjust
R168 for low
frequency
reading.
76 Main Tuning: Fuill cw R177 Model 962. Adjust R177 for
4.0 = 0.001 GHz high frequency
Model 964: reading
8.4 + 0.001 GHz
Model 965:
12.4 £ 0.001 GHz
Model 967:
18.0 = 0.001 GHz
77 Verify Sweep | Start: Full cow Mode: S/S Sweep None See Verify 0 to
Output Stop/AF: Full cw Swp Out/Ext Comments +10.0+£0.02v
Swp Time: Full cw Tune In modified saw-
tooth wave-
form at Sweep
Out. Connect
oscilloscope to
Sweep Out
BNC.
78 Verify Z-Axis Z-Axis Qut Connect
Output oscilloscope to
Z-Axis Out
BNC. Verify 0
to +3.5V
{nominal)
blanking pulse.
Verify 0 to
-~ 4.0V
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(approximately)
marker pips if
markers are
turned on.
Signal between
rmarker or
retrace pulse
shouid be 0.0
+ 100 mV




Table 5-2. Calibration Procedure (Continued)

Step

Step Name

Control Setting

Switch
Settings

Measurement

Test Point

Adjust

Nominal
Value

Tolerance

Comments

79

Verify FM
Input

Main Frequency
Tuning: Set to
center of
frequency band.

80

Verify
Frequency
Pulling

RF Level' Rotate ccw

81

Verify
Spurious
Signals

RF Level: Full cw.

82

Verify
Stability

83

Verify
Harmonic
Signal

Main Tuning: Rotate
slowly across band.

Mode: CW

RF Output

None

See
Comments

Connect a
counter to RF
Qutput. Con-
nect + 4.0 Vdc
to FM In BNC
frequency
change

+5.5 MHz
(Minimum).
Connect

-4 0Vdcto
FM In BNC,
frequency
change

- 55MHz
(Minimum)

As RF level
control is
rotated ccw,
verify fre-
quency does
not vary more
than 1% of fre-
quency setting
Repeat at
several other
points of fre-
guency band

Connect RF

Output to
Spectrum
Analyzer. Cau-
tion: Do not
exceed recom-
mended input
to analyzer.

Verify spurious
signals at least
— 55 dBc.

Verify signal
does not break
up or show
instability

Verify har-
monic signal is
at least: —12
dBc for Model
962, — 20 dBc
for all other
models
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Table 5-2. Calibration Procedure (Continued)

Measurement
Switch Nominal

Step Step Name Control Setting Settings Test Point Adjust Value Tolerance Comments
84 Verify Main Tuning. Rotate Mode: CW RF Output None See Verify residual

Residual FM slowly across band. Comments FM is less

than:

16 kHz p-p for

Model 962
30 kHz p-p for

Model 964
40 kHz p-p for

Model 965.
50 kHz p-p for

Model 967.
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6.1 FACTORY REPAIR

Wavetek maintains a factory repair department for those
customers not possessing the necessary personnel or
test equipment to maintain the instrument. If an instru-
ment is returned to the factory for calibration or repair,
a detailed description of the specific problem should be
attached to the instrument to minimize turnaround time.

6.2 BEFORE YOU START

Since no troubleshooting guide can possibly cover all
the potential problems, the aim of this guide is to give
a methodology which, if applied consistently, will lead
to the problem area. Therefore, it is necessary to
familiarize yourself with the instrument by reviewing the
general and detailed circuit descriptions (Section 4) in
conjunction with the schematics (Section 7). Successful
troubleshooting depends upon understanding the circuit
operation within each functional block as well as the
interrelationship of the blocks.

The intent of this section is to provide the information
required to return this instrument to proper operation.
Information is divided into two parts. Part one contains
the overall instrument troubleshooting block diagram
(figure 6-1) and related text, which is useful in isolating
major defective blocks within the Micro Sweep. Part two
consists of a series of circuit guides (paragraph 6.5)
organized by circuit blocks; each guide provides settings
and measurements for troubleshooting that block. Also,
each circuit guide references related schematics, cir-
cuit descriptions, and calibration procedures.

Before removing the Micro Sweep's coverstobeginthe
troubleshooting process, verify the instrument’s controls
are set correctly. For more information about operating
the Micro Sweep, refer to Section 3 of this manual. For
example, selecting the CW mode inhibits the sweep func-
tion. Furthermore, verify the instruments ac voltage
setting is correct for the primary power source; refer to
paragraph 2.2.1. Finally, inspect for anincorrect or blown
fuse; refer to paragraph 2.2.1.

6.3 ISOLATING A PROBLEM

If the problem still exist after checking the Micro Sweep
with the covers on, remove the top cover as follows.

SECTION
TROUBLESHOOTING

1. Disconnectthe Micro Sweep fromthe power source.

2. Toremove the top cover, remove the two screws at
the rear of the cover and lift the cover off. It is usually
possible to set the top cover with the modular power
supply cable still attached to the left of the instru-
ment. If the top cover needs to be disconnected from
the Micro Sweep, refer to figure 2-2.

3. When finished checking and repairing the instru-
ment, replace the top cover.

Once the cover is removed, inspect the instrument’s
components, wiring, and circuit boards for heat damage.
Next, rule out calibration as a possible problem. For
instance, if the output frequency does not agree with the
displayed frequency it is quite possible that resistors R13
or R14 on the Digital Control board need adjustment.
Finally, check the power supply (refer to paragraph 6.5.1)
and reference (refer to paragraph 6.5.2) voltages.

To successfully troubleshoot this instrument, locate the
faulty block, analyze the block, and locate and replace
the faulty component.

To locate the faulty block, review figure 6-1 to establish
the instrument's signal flow. Next, measure the block’s
outputs (using the paragraphs referenced onfigure 6-1)
until the defective block is located. Certain blocks are
checked under different several different conditions.
Figures 6-2, 6-3, 6-4 shows test points that are useful in
isolating blocks.

Once the block is isolated, refer to the appropriate cir-
cuit guide: see table 6-2. Set the controls as instructed
and take the measurements given to check out the block.
Allmeasurements are referencedto ground(TP39). Use
the assembly drawing referenced in the circuit guides
to locate test points. Paragraph 6.6 gives component
troubleshooting information.

6.4 BLOCK ISOLATION

Toisolate a problem within the micro sweep, check the
test points (see figure 6-1) and refer to the referenced
paragraphs.
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6.4.1

To check out the power supplies, turnonthe instrument’s
power and set it to the CW mode. Refer to paragraph
6.5.1.

Power Supplies

6.4.2 References

To check out the references, turn on the instrument’s
power and set it to the CW mode. Refer to paragraph
6.5.2.

6.4.3 Frequency and Sweep Control Block

Mode: CW

TP12 BUF__TUNE for a 0 (Main Tuning Knob full ccw)
to -+ 10V (Main Tuning full cw).

Probable operation problems: Swp Time set to Ext Tune.

Mode: AF or 5/S Sweep

TP16SWEEPBUF for a modified ramp (O to + 10V peak
max) variable depending on Start, stop/AF and main tun-
ing knob settings.

Probable operation problems: Swp Time set to Ext Tune.
Mode set to CW. External Trigger set to on.

6.4.4 Waveform Generator Block

TP10 SWEEPOUT (Waveform Generator Board) 0 to
+ 10V modified sweep ramp; sweep time varies <20 ms
to >20s.

Probable operation problems: Mode set to CW. Exter-
nal Trigger turned on.

TP 11 Z-Axis Output (Waveform Generator Board) <0.5V
to >+ 2.5V rectangular blanking pulse. Make sure S1-2
and S1-5 are closed.

Hint: check at full band sweep (Mode:S/S Sweep, Start:
full ccw, Stop/AF: full cw).

Probable operation problems: Mode set to CW. Exter-
nal Trigger turned on. Markers turned off. For markers,
sweep width too narrow.

6.4.5 Marker Control Block

TP 22 MARKERS (Marker Board) 1, 2, or 3 rectangular
pulses <+ 0.5Vto>2.5V. Makers must be set and turned
on.

Hint: check at full band sweep (Mode:S/S Sweep, Start:
full cocw, Stop/AF: full cw).

Probable operation problems: Markers turned off. Mode
set to CW. Sweep width set too narrow.

6.4.6 YIG Oscillator Control Block

TP 35T COIL + (Main Board)—see table 6-1.
Probable operation problem: Sweep Mode.

TP 33 + BIAS (Main Board) + 13V =+ 100mV.
Probable operation problems: RF On turned off.

6-4

Oscillator Temperature Probe input: J10-1 (Main Board)
+5.06 £0.25V,; J10-2 +0.3 £0.050V.

Table 6-1. Y!G Control

Test Pont Model
962 964 965 967

TP 35 —-3.710| —38to| —34to0] —5.110
(Main — 4.8V — 4.5V -39V | —-586V
Tuning full
cw)
TP 35 -08to} —15to0| —19to] ~3.610
(Main - 1.2V - 1.9V —22V | =47V
Tuning full
ccw)

6.4.7 Modulation and Leveling

TP26 FMCOIL — (Main Board) =+ 2.5V triangle
TP27 FM COIL + (Main Board) + 2.5V triangle
Connect FM In to =+ 2.5V triangle source.
Probable operation problems: No input FM signal.

TP25 PINDIODE (Main Board) 0.0 + 0.2V (RF Level: full
cw);, —0.75 £ 0.1V (RF Level: full ccw) Mode: CW and
No external leveling (+ 0.75V for Model 962 only).
Probable operation problems: Input to AM In connector,
automatic leveling on.

Table 6-2. Circuit Guides

Circuit Guide Paragraph

Power Supplies 651

Modular Power Supply 6.5.1.1
+ 13V Regulators 6.5.1.2
+ 6.2V Regulators 6.5.1.3
Reference Block 6.5.2

10V Reference 6.5.2.1
+ 10V Buffered Reference 6522
— 10V Reference 6.5.2.3
Digital Control Block 6.5.3

Digital Control 6.5.3.1
Blink Timer 6.5.3.2
Waveform Generator Block 6.5.4

Constant Current Source 6.5.4.1
Comparator 6.5.4.2



Table 6-2. Circuit Guides (Cont)

Circuit Guide Paragraph
Waveform Generator Block (Cont)
Sweep Shaper 6.5.4.3
Top Flat Comparator 6.544
Bottom Flat Comparator 6545
Monostable Retrace Comparator 6.5.4.6
Summing Comparator 6.5.4.7
Z-Axis Switching and Buffer 6.5.4.8
Frequency and Sweep Control Block 6.55
Frequency Control and Buffer 6.5.5.1
Sweep Stop/AF 6.55.2
Start 6.5.5.3
CF Buffer 6.5.5.4
AF Clipper 6.55.5
Start/Stop Sweep Buffer 6.5.5.6
Display Start/Stop Controls 6557
External Tune Switching 6.5.5.8
YIG Oscillator Control Block 6.5.6
Temperature Compensation 6.5.6.1
Y1G Main Tuning Coil Driver 6562
Oscillator Bias Supply 6.56.3
YIG Oscillator 6.5.7
Modulation and Leveling Block 6.5.8
RF and AM Input Summing Amplifier 6.5.8.1
PIN Diode Attenuator Driver 6.5.8.2
Automatic Level Control 6.5.8.3
FM Coil Drive 6.58.4
Marker Control Block 6.5.9
Marker A to D and D to A Conversion 6.5.9.1
Marker Enable Decoder 6.59.2
Marker Sweep Comparator 6.59.3
Transition Detector 6.5.9.4
Display Block 6.5.10
Voltmeter and Display 6.5.10.1
Offset and Scaling Network 6.5.10.2
Display Multiplexer 6.5.10.3

6.5 TROUBLESHOOING GUIDES

6.5.1 Power Supplies

6.5.1.1

Related information in this manual.
Schematic: None.

Modular Power Supply

Circuit Description: Paragraph 4.2.1 1.

Calibration Procedure: None.

Set the Micro Sweep's front panel controls and push-
buttons as shown and perform the checks in table 6-3.

Control/Pushbutton Setting
Main Tuning knob Full cw
Power On
RF Level Full cw
Start Full ccw
Stop/AF Full cw
Swp Time Full cw
Markers All Off
Mode CwW
Ext Trig Off
Ext Level Off
RF On On
Table 6-3. Modular Power Supply
Test Point | Voltage | Tolerance Line Noise
TP 6 +16.2V + 0.5V <100 mVp-p
TP 3 —-16.2V + 0.5V <100 mVp-p
6.5.1.2 =13V Regulators

Related information in this manual.

Schematic:

0103-00-1848 Sheet 2.

Circuit Description: Paragraph 4.2.1.2
Calibration Procedure: Table 5-2, steps 3 and 4.

Set the controls as shown in paragraph 6.5.1.1 below
and make the checks in table 6-4.

NOTE

The 3-terminal regulator ICs are found on the
rear panel. The input and output connections,
to filter capacitors and output level setting

voltage di

viders on the main circuitboard, are

made through connector J12.

Table 6-4. 13V Regulator
Test Point Voltage | Tolerance Line Noise
J12-8/TP6 +16.2V +0.5V <100 mVp-p
TP 7 +13.0V + 0.5V <100 mVp-p
J12-6 1.25V (£ 50mV) less positive than J12-7
J12-2/TP3 -16.2V + 0.5V <100 mVp-p
TP 4 —-13.0V +0.5V <100 mVp-p
J12-4 1.25V (£ 50mV) less negative than J12-5
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6.5.1.3 6.3V Regulators Control/Pushbutton Setting
Related information in this manual. Main Tuning knob Full cw
Schematic: 0103-00-1848 Sheet 2. Power On
Circuit Description: Paragraph 4.2.1.3. RF Level Full cw
Calibration Procedure: Table 5-2, steps 5 and 6. Start Full ccw
Stop/AF Full cw
Set the controls and pushbuttons as shown, and make Swp Time Full cw
the checks in table 6-5. Markers Al Off
Control/Pushbution Setting Mode ) cw
i . Ext Trig Off
Main Tuning knob Full cw Ext Level off
Power On
RF Level Full cw RF On On
Start Full ccw
Stop/AF Full ow Table 6-6. +10V Reference Supply
Swp Time Full cw
Markers All Off Test Point Voltage Tolerance
Mode CcwW
Ext Trig Off ) .
Ext Level Off Uli-6 +10.6V +0.2V
RF On On
U1-3 + 6.9V +0.35V
Table 6-5. +6.3V Regulator
Ui-2 +10 mV of
Test Point | Voltage Tolerance U1-3 value
VR1-3 +13.0V +0.5V
TPA1 + 10.00v £ 1mV (Ref: Table 5-2
™ 8 +6.3V +100 mV step 7)
VR1-1 1.25 (£ 50 mV) less than VR1-2
.5.2. 1
VR2-2 130V 405V 6.5.2.2 +10V Buffered Reference
Related information in this manual.
TP 5 - 6.3V + 100 mV Schematic: 0103-00-1848 Sheet 1.
Circuit Descritpion: Paragraph 4.2.2.2.
VR2-1 1.25V (£ 50 mV) less than VR5-3 Calibration Procedure: Table 5-2, step 8.

Set the pushbuttons and controls as shown, and make

NOTE the checks in table 6-7.

U19and U21 are the most likely places to look

for excessive current drain on these Control/Pushbutton Setting
regulators. . .
Main Tuning knob Full cw
6.5.2 References Power On
RF Level Full cw
6.5.2.1 +10V Reference Start Full ccw
Related information in this manual. StOp/A,F Full cw
Schematic: 0130-00-1848 Sheet 1. Swp Time Full cw
Circuit Description: Paragraph 4.2.2.1. Markers All Off
Calibration Procedure: Table 5-2, step 7. Mode CwW
Ext Trig Off
Set the controls and pushbuttons as shown below, and Ext Level Off
make the measurements as shown in table 6-6. RF On On

6-6



Table 6-7. + 10V Buffered Supply
Test Point Voltage Tolerance
TP 1 + 10V +1imV
TP 2 + 10V +10 mV
Uac-8 +10.7V +100 mV
Q11 Collector + 13V +0.5V

6.5.2.3

— 10V Reference

Control/Pushbutton Setting
Ext Trig Off
Ext Level Off
RF On On
Table 6-8. ~10V Reference Supply
Test Point Voltage Tolerance
U30B-6 ov +25mV
TP 18 - 10V +200 mV
U30B-5 0.0V (ground) +25mV

Related information in this manual.
Schematic: 0103-00-1854.
Circuit Description: Paragraph 4.2 2.3.
Calibration Procedure: None.

Set the controls and pushbuttons as shown, and make

the checks in table 6-8.

6.5.3. Digital Control Block

6.5.3.1

Related information in this manual.
Schematic: 0103-00-1857 Sheet 1.
Cireuit Description: Paragraph 4.2.3.
Calibration Procedure: None.

Digital Control

Tables 6-9, 6-10, 6-11 show the logic states for the con-
trol lines within the Micro Sweep. When a front panel
pushbutton is pressed, the appropriate input to the pro-
grammable array logic ICs goes high causing the
appropriate control lines to change. Figure 6-5 shows

the timing relationship of the Digital Control Clock.

Control/Pushbutton  Setting
Main Tuning knob Full cw
Power On
RF Level Full cw
Start Full cocw
Stop/AF Full cw
Swp Time Full ew
Markers All Off
Mode cw
ANYIN
U4-15

]

45 KHz
U4-14

L

Y8/INHIBIT
U4-13

| LF L L

STATCLK
U4-10

MKRCLK
U4-5

Figure 6-5.

Digital Clock Timing
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Table 6-9. Control Lines

Control Line

Description

Destination

UPDATE, MKRSET, J4-4

LEV, J4-6

RF__LITE, J4-5
EXTTO, U1-15

MODE 1, J4-2
(SIS LITE)

MODE 2, J4-10
(DF LITE)

ANYMODE, U1-19
ANYIN, U1-12

DMS, J4-11
DM2, J4-12
DM1, J4-13

M3, J4-14

M2, J4-15
MT, J4-16

CW LITE

SWEEP, J20B-7

EXTT, J4-20

o—

M3D, U3-14
M2D, U3-13
M1D, U3-12

Goes low when Update pushbutton pressed.

Goes low when Ext Level pushbutton pressed.

Goes low when RF On pushbutton pressed.
Toggles high when Exi Trig pushbutton pressed.

Low order bit for mode control; see table 6-10.

High order bit for mode control.
Pulses high when any pushbutton to PAL U1
pressed.

Goes low when any pushbutton on front panel is
pressed.

Display mode control bits; see table 6-11.

Goes low when M3 (Marker) turned on.
Goes low when M2 (Marker) turned on.
Goes low when M1 (Marker) turned on.

Goes low when CW Mode selected.

Goes high when any of the sweep modes are
selected

Goes low when External Trigger selected. Only
active in sweep modes.

Controls marker LEDs; see figure 6-6.

Automatic Level
Control

RF On Control
VK]
PAL U3

Sweep Stop/AF,
Sweep Selector

Sweep Stop/AF,
Sweep Selector

uz

U4-15

U3
Marker DAC
Display Multiplexer

U3
Comparator
Marker Qutput

Voltmeter/Display
Comparator
Positive Peak
Comp. CWISWEEP
Selector

Voltmeter/Display

Trigger Control

Marker LEDs




Table 6-10. Mode Logic

6.5.3.2 Blink Timer
Related information in this manual.

State Mode 1 Mode 2 Schematic: 0103-00-1857 Sheet 2.
Circuit Description: Paragraph 4.2.3.5.
Display Test 0 0 Calibration Procedure: None.
Start/Stop 1 0 Refer to paragraph 4.2.3.5 of the circuit description for
AF 0 1 details on the blink timer.
Cw 1 1
6.5.4 Waveform Generator
Table 6-11. Display Frequency Logic 6.5.4.1 Constant Current Source
Related information in this manual.
Displayed Schematic: 0103-00-1875.
Frequency DM1 DM2 DM3 Circuit Description: Paragraph 4.2.4.1.
Calibration Procedure: Table 5-2, step 19.
AF 0 0 0 Set the controls as shown, and take the measurements
M1 1 0 0 listed in table 6-12.
M2 0 1 0
M3 1 1 0 Control/Pushbutton Setting
STOP 0 0 1 Main Tuning knob Full cw
Start 1 0 1 Power On
CF 0 1 1 RF Level Full cw
CW 1 1 1 Start Full ccw
Stop/AF Full cw
LED OFF
(MARKER OFF AND >4 24V
MARKER FREQUENCY
NOT BEING DISPLAYED)
LED ON
MARKER ON AND
(MARKEH FREQUENCY <+05v
NOT BEING DISPLAYED)
LED FLASHING | >+2.4V
(MARKER OFF AND U
MARKER FREQUENCY
BEING DISPLAYED) I T D e e <405V

LED FLASHING
(MARKER ON AND
MARKER FREQUENCY
BEING DISPLAYED)

>+ 24V

l \ <405V

Figure 6-6.

Marker LED Timing™

*Measured at the cathodes of CR16, CR17, and CR18, conditions apply to all three LEDS.




Control/Pushbutton Setting
Swp Time As directed in
table 6-12
Markers All Off
Mode SIS Sweep
Ext Trig Off (Autotrigger)
Ext Level Off
RF On Off
Table 6-12. Constant Current Source
Sweep Time
Full ccw (But not in the Ext
Test Point | Full cw Tune position)
Us3c-11, +10 +10 = 0.01V
U33D-14 +0.01V
u32C-10 +0.1V + 0.1V, +.1V, — .08V
U32C-9 + .1V,
- .08V
u32Cc-8 —~10.2 +13 £ 0.5V (~3mV < + 13V
to supply)
—-10.8v

6.5.4.2 Comparator

Related information in this manual.
Schematic: 0103-00-1875.
Circuit Description: Paragraph 4.2.4.1.
Calibration Procedure: Table 5-2, step 17.

Set the controls as shown, and take the measurements
as listed in table 6-13 and figure 6-7.

Control/Pushbution Setting

Main Tuning knob Full cw

Power On

RF Level Fult cw

Start Full ccw

Stop/AF Full cw

Swp Time Full cw

Markers All Off

Mode SIS Sweep

Ext Trig Off (Autotrigger)

Ext Level Off

RF On Off

Table 6-13. Comparator
Test Point | Voltage Tolerance

U26-5 +10.0V +0.2V
U26-4 + 3.5V +1V
U26-8 >11.0V

6-10

+10.2Vv

U26-2
TP 37
+30V ———
+10V —
U26-6
+38V
+63V ——
U26-7
oV — —

Figure 6-7. Comparator Waveforms

6.5.4.3 Sweep Shaper

Related information in this manual.

Schematic: 0103-00-1875.

Circuit Description: Paragraph 4.2.4.1.
Calibration Procedure: Table 5-2, step 18.

Setthe controls as shown, and measure the waveforms

as shown in figure 6-8.

Control/Pushbution

Main Tuning knob
Power
RF Level
Start
Stop/AF
Swp Time
Markers
Mode

Ext Trig
Ext Level
RF On

Setting

Full cw
On

Full cw
Full ccw
Full cw
Full cw

All Off

S/S Sweep
Off (Autotrigger)
Off

Off



+10V = 30 mV

TP10

-25mV = 25 mV

U35A-1

-700 mV = 100 mV

<
Y
[a]
0
|32}
-

U35D-12
TP 37

Shaper Waveforms

Figure 6-8.
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6.5.4.4 Top Flat Comparator

Related information in this manual.

Schematic: 0103-00-1875.

Circuit Description: Paragraph 4.2.4.2.
Calibration Procedure: None.

Set the controls as shown, and take the measurements
as shown in figure 6-9.

6.5.4.5 Bottom Flat Comparator

Related information in this manual.
Schematic: 0103-00-1875.
Circuit Description: Paragraph 4.2.4.2.
Calibration Procedure: None.

Set the controls as shown, and take the measurements
as shown in figure 6-10.

Control/Pushbutton Setting Control/Pushbutton Setting
Main Tuning knob Full cw Main Tuning knob Full cw
Power On Power On
RF Level Fuill cw RF Level Full cw
Start Full ccw Start Full ccw
Stop/AF Full cw Stop/AF Full cw
Swp Time Full cw Swp Time Full cw
Markers All Off Markers All Off
Mode SIS Sweep Mode S/S Sweep
Ext Trig Off (Autotrigger) Ext Trig Off (Autotrigger)
Ext Level Off Ext Level Off
RF On Off RF On Off
U34c-10 +10 0V U34D-9 > +0.95V
(OV IN CW MODE)
____________ ——- 12V 1V e +105V = 05V
o o +66V = 02V
u34c-11 U34D-8
PO — +0.7V = 02V
............... 700 mV = 100 mV
e e e e e +108V + 1V
_____________ -+ 108V £ 1V
U34C-13
U34D-14
ov
— Y
Figure 6-9. Top Flat Comparator Waveforms Figure 6-10. Bottom Flat Comparator




6.5.4.6 Monostable Retrace Comparator

Related information in this manual.
Schematic: 0103-00-1875.
Circuit Description: Paragraph 4.2.4.2.
Calibration Procedure: None.

Set the controls as shown, and make the measurements
as shown in figure 6-11.

6.5.4.7 Summing Comparator

Related information in this manual.
Schematic: 0103-00-1875.
Circuit Description. Paragraph 4.2.4.2.
Calibration Procedure: None.

Set the controls as shown, and make the measurements
as shown in figure 6-12.

Control/Pushbutton  Setting Control/Pushbutton Setting
Main Tuning knob Full cw Main Tuning knob Full cw
Power On Power On
RF Level Full cw RF Level Full cw
Start Full ccw Start Full ccw
Stop/AF Full cw Stop/AF Full cw
Swp Time Full cw Swp Time Full cw
Markers All Off Markers Al Off
Mode SIS Sweep Mode CwW
Ext Trig Off (Autotrigger) Ext Trig Off (Autotrigger)
Ext Level Off Ext Level Off
RF On Off RF On Off
U34A-6 +0.06V

E—| I—
e e e e b—— e o o e e o +10.8V = 1V
U34C-13
—_ ov
I \ + 6.5V = 05V
u34B-4
————————————————— ~-08vV
i i 10ms = 3ms
ey G
____________ +108V = 1V
U348-2

Figure 6-11. Monostable Retrace Comparator
Waveforms

S WS U +10.8V
u34C-13
V
[ 0
[
Pt
10ms = 5ms —————h»l :4—-———
———————— ——— — +108V
U34D-14 I
b
i |
4 ov
b
] I [
|
-————-’——-}: [4——10ms = 3 ms
-—‘——-—4—- —— e — — —— +188V
| |
u34B-2

|

|

|

J ov

|

|

{

B — e e + 3.8V £ 0.5V

usaa
TP-9 Y

Figure 6-12. Summing Comparator Waveforms
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6.5.4.8 Z-Axis Switching and Buffer

Related information in this manual.
Schematic: 0103-00-1875.
Circuit Description: Paragraph 4.2.4.2.
Calibration Procedure: Table 5-2, step 22.

Set the controls as shown, and take the measurements

Control/Pushbutton  Setting

Ext Trig Off (Autotrigger)
Ext Level Off
RF On Off

Table 6-14. Switch S1 Settings

as shown in figure 6-13. See table 6-14 for switch S1 Switch Function
settings.
Control/Pushbutton  Setting S1-2* Closed selects negative going marker
Main Tuning knob Full pulses.
ain tuning kno ull cw $1-3 Closed selects positive going marker
Power On pulses.
RF Level Full cw S1-4 Closed selects negative going blanking
Start Full ccw pulses
Stop/AF Full cw S1-5* Closed selects positive going blanking
Swp Time Full cw pulses
Markers All On, set markers at "
113, 1/2, 2/3 band points . .
Mode SIS Sweep Factory selected Z-Axis output.
e e T —— —————— +3.8V = 05V
TP 9
—d e )
I | bl | Bl | i
e e g o e et e o o +5V + 0.5V
TP 11
— i et o1V}
SN | NN ¥ NN N IRVE

“Voltage V" set by Mkr Adj on the front panel.

Figure 6-13. Z-Axis Waveforms

Note: Switch S1 set as follows: S1-5 and S1-2 Closed, S1-4
and S1-3 Opened; Markers are turned on.
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6.5.5 Frequency and Sweep Control

+ 10V
6.5.5.1 Frequency Control and Buffer
Related information in this manual. out
Schematic: 0103-00-1848 Sheet 3. SWEEF OU
Circuit Description: Paragraph 4.2.5.1
Calibration Procedure: None.
ov
Set the controls as shown, and take the measurements
as listed in table 6-15. ov
Control/Pushbutton Setting
Main Tuning knob Full cw GAIN OUT
~ TP13
Power On (STOP/AF:CCW)
RF Level Full cw
Start Full ccw
Stop/AF Full cw -1V
Swp Time Full cw GAIN OUT
Markers All Off (STOTPFIDISS"CW) ov
Mode Cw ’
Ext Trig Off OF LITE  J4-2 >+2.4V
Ext Level Off SISLAE J4-10  <+05V
RF On On .
Figure 6-14. Stop Waveforms
Table 6-15. Frequency Control and Buffer Note: Set Mode to S/S Swp
Test Point Voltage Tolerance
+ 10V
U10-3 + 10V +20 mV
TP 12 +10V +20mV SWEEP OUT
TP38
Sweep Out
Ext In BNC +10V +30mV
ov
6.5.5.2 Sweep Stop/AF
Related information in this manual. GAIN OUT < +100 mV
Schematic: 0103-00-1848 Sheet 3. (STOPIAFCOW) O 100 mv
Circuit Description: Paragraphs 4.2.5.2 and 4.2.5.3.
Calibration Procedure: Table 5-2, steps 31, 32, and 33.
Set the controls as shown, and take the measurements +5V
as shown in figure 6-14 and 6-15.
Control/Pushbutton Setting GAIN OUT
l{;/l:in Tuning knob (Fjull cw (STOLF,’;;CW)
wer n
RF Level Full cw
Start Full ccw -5V
Stop/A‘F As directed BFLFE  Jd-2 <405V
fAkaT‘me /E\IUI”O?‘}N SISTITE  J4-10 >+24V
arkers
g‘)ﬁdﬁi g?fdlrected Figure 6-15. AF Waveforms
Ext Lesel Off Note: Set Mode to AF Swp
RF On On
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6.5.5.3 Start

Related information in this manual.
Schematic: 0103-00-1848 Sheet 3.

Circuit Description: Paragraph 4.2.5.2.

Calibration Procedure: None.

Setthe controls as shown, and make the measurements

as shown in figure 6-16.

Control/Pushbutton

Main Tuning knob
Power
RF Level
Start
Stop/AF
Swp Time
Markers
Mode

Ext Trig
Ext Level
RF On

6.5.5.4 CF Buffer

Setting

Full cw
On

Full cw
As directed
Full cw
Full cw
All Off
S/S Swp
Off

Off

On

Related information in this manual.
Schematic: 0103-00-1848 Sheet 3.

Circuit Description: Paragraph 4.2.5.3.

Calibration Procedure: None.

Set the controls as shown, and take the measurements

as listed in table 6-16.

SWEEP QUT
TP38

U4A -1
(START.CCW)

U4A ~1

(START:CW)

Figure 6-16. Start Waveforms

+ 10V

6-16

Control/Pushbutton Setting

Main Tuning knob As directed

Power On

RF Level Full cw

Start Full ccw

Stop/AF Full cw

Swp Time Full cw

Markers All Off

Mode AF Swp

Ext Trig Off

Ext Level Off

RF On On

Table 6-16. Center Frequency
Test Point Control/Setting | Voltage | Tolerance
BUF TUNE | Main Tuning Knob:
TP12 Full ccw 0.0v +0.02V
U3A-1 Main Tuning Knob:
Full ccw 0.0V +0.02V
BUF TUNE | Main Tuning Knob:
TP 12 Full cw +10.0V} +=0.03V
U3A-1 Main Tuning Knob:
Full cw —-10.0V] +0.15V

6.5.5.5 AF Clipper

Related information in this manual.
Schematic: 0103-00-1848 Sheet 3.
Circuit Description: Paragraph 4.2.5.3.
Calibration Procedure: None.

Set the controls as shown, and take the measurements
as shown in figure 6-17.

Control/Pushbutton Setting
Main Tuning knob As directed
Power On

RF Level Full cw
Start Full ccw
Stop/AF As directed
Swp Time Full cw
Markers All Off
Mode AF Swp

Ext Trig Off

Ext Level Off

RF On On



FREQ: CW
AF: CCW

FREQ: CENTER OF ROTATION
AF: CENTER OF ROTATION

FREQ: CENTER OF ROTATION
AF- CW

FREQ: CW
AF- CW

FREQ: CCW
AF: CW

FREQ: CCW
AF: CCW

Figure 6-17.

AF Waveforms At TP 15




+ 10V

SWEEPOUT
(U2A PIN 3)
U2A PIN 1)

TP 38

ov

+ 10V

START BUFFER

START CW ~

START
1/2 ROTATION

[
|
(U4A PIN 1) { |
' |
} START CCW
|
o prt— — = ——— I
| |
|
o L STOP CW ~— |
f STOP
| 1/2 ROTATION |
|
GAINOUT | i
(UAC PIN 8) I
i STOP i
| CCw l
]
SOV b e ) .
| !
H
' staRrT cw START CCW
| sTop cow STOP CW
£10V = - -
|
|
SIS OUT
(U4B PIN 7) t‘b e o 0 ©i%

Figure 6-18. Start/Stop Sweep Buffer Waveforms

START 1/2 ROTATION
STOP 1/2 ROTATION

6.5.5.6 Start/Stop Sweep Buffer

Related information in this manual.
Schematic:0103-00-1848 Sheet 3.
Circuit Description: Paragraph 4.2.5.2.
Calibration Procedure: None.

Set the controls as shown, and take the measurments
as shown in figure 6-18.

6-18

Control/Pushbutton

Main Tuning knob
Power
RF Level
Start
Stop/AF
Swp Time
Markers
Mode

Ext Trig
Ext Level
RF On

Setting

Full cw
On

Full cw
Full cow
Full cw
Full cw
All Off
SIS Swp
Off

Off

On



6.5.5.7 Display Start/Stop Controls

Related information in this manual.
Schematic: 0103-00-1848 Sheet 3.
Circuit Description: Paragraph 4.2.5.5.
Calibration Procedure: None.

Set the controls as shown, and take the measurements

as listed in table 6-17.

Control/Pushbutton

Main Tuning knob
Power
RF Level
Start
Stop/AF
Swp Time
Markers
Mode

Ext Trig
Ext Level
RF On

Setting

Full cw

On

Full cw

As directed
As directed
Full cw

All Off

S/S Swp
Off

Off

On

Control/Pushbutton Setting

Markers All Off

Mode Ccw

Ext Trig Off

Ext Level Off

RF On On

Table 6-18. Externai Tuning/Sweep Out
(Mode: CW)

Test Point Voltage
Sweep Out/ +10 £0.02V
Ext Tune In
E10 +6.3 £0.1V
J4-18 (EXTUNE) +0.25 £0.1V

Table 6-17. Start/Stop Frequency (Display)

Table 6-19. External Tuning/Sweep Out
(External Tune)

Test Point | Control/Setting | Voltage | Tolerance NOTE: Set the Swp Time switch to Ext Tune; apply
+ 5Vdc to the Sweep Out/Ext Tune In connector.

J16-2 Stop/AF: Full ccw| 0.0V +0.04V
J16-2 | Stop/AF: Fullow | +10v | +0.04v Test Point Voltage
J16-8 Start/CF: 0.0V +0.04V TP 12 +5V

Full ccw
J16-8 Start/CF- +100V | +£0.04V E10 0.0v

Full cw

J4-18 (EXTUNE) >+ 2.0V

6.5.5.8 External Tune Switching

Related information in this manual.
Schematic: 0103-00-1848 Sheet 3.
Circuit Description: Paragraph 4.2.5.9.
Calibration Procedure: None.

Set the controls as shown, and take the measurements
as listed in tables 6-18 and 6-19.

Control/Pushbutton

Main Tuning knob
Power

RF Level

Start

Stop/AF

Swp Time

Setting

Full cw
On

Full cw
Full ccw
Full ccw
Full cw

6.5.6 YIG Oscillator Control Block

6.5.6.1

Temperature Compensation

Related information in this manual.
Schematic: 0103-00-1848 Sheet 5.
Circuit Description: Paragraph 4.2.6.3.
Calibration Procedure: None (Factory Set).

Set the controls as shown, and take the measurements

listed in table 6-20.

Control/Pushbutton Setting
Main Tuning knob Full cw
Power On

RF Level Full cw
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Control/Pushbutton

Start
Stop/AF
Swp Time
Markers
Mode

Ext Trig
Ext Level
RF On

Setting

Full ccw
Full cw
Full cw
All Off
Cw

Off

Off

Off

Table 6-20. Temperature Compensation

Test Point | Voltage Tolerance
TP 31 0.0v +0.5V
TP 30 0.0V +0.5V
U22A-3 + 5.05V +0.25V
U22A-2 Within £ 10 mV of U22A-3 reading.
U22B-5 +0.3V +50 mV
U22B-6 Within = 10 mV of U22B-5 reading.

6.5.6.2 YIG Tuning Coil Driver

Related information in this manual.
Schematic; 0103-00-1848 Sheet 5.
Circuit Description: Paragraph 4.2.6.2,
Calibration Procedure: None (Factory Set).

Set the controls as shown, and take the measurements

as directed in table 6-21.

6-20

Control/Pushbutton

Main Tuning knob
Power
RF Level
Start
Stop/AF
Swp Time
Markers
Mode

Ext Trig
Ext Level
RF On

Setting

As directed
On

Full cw
Full ccw
Full cw
Full cw
All Off
Ccw

Off

Off

Off

Table 6-21. YIG Main Tuning Coil Driver
Model

Test Point 962 964 965 967
TP 35 —-37t0| —38to| —341to] ~5.110
(Main Tun- — 4.8V — 4.5V -39V | —-586Y
ing full cw)
TP 35 —-08to] —15t0| —1910| -361t0
(Main Tun- — 1.2V — 1.9V —22V | —-4.7V
ing full
ccw)
Q6 Base 1.5V (£ 0.5V) more negative than

voltage reading at TP 36.

Uz24-6 5.0V (+ 1.0V) more negative than
voltage reading at TP 36.
U24-3 0.0V 0.0v 0.0V 0.0v
+5mV +=5mV +=5mV | £5mV
TP 28 0.0v 0.0V 0.0v 0.0v
+5mV = 5mV +*5mV | +£5mV

6.5.6.3 Oscillator Bias Supply

Related information in this manual.
Schematic: 0103-00-1848.
Circuit Description: Paragraph 4.2.6.1.
Calibration Procedure: None (Factory Set).

Set the controls as shown, and make the checks as
shown in table 6-22.

Control/Pushbutton  Setting
Main Tuning knob Full cw
Power On

RF Level Full cw
Start Full ccw
Stop/AF Full cw
Swp Time Full cw
Markers All Off
Mode CwW
Ext Trig Off

Ext Level Off

RF On On



Table 6-22. Oscillator Bias Supply Control/Pushbutton  Setting
(RF On) Main Tuning knob Full cw
. Power On
Test Point Voltage Tolerance RF Level As directed in table 6-24
Start Full ccw
VRS- ‘
33 ri62v £05V Stop/AF Full cw
VR3-2 +13.0V + 200 mV Swp Time Full cw
Markers All Off
VR3-1 1.25V (£ 50 mV) less than VR3-2 Mode Cw
Ext Trig Off
i t
Turn the RF ON off (indicator extinguished), and make AM In No inpu
th ements as indicated in table 6-23 Ext Level ort
e measurements as indicated in table 6-23. RF On Off
Table 6-23.  Oscillator Bias Supply Table 6-24. RF Level and AM In Amplifier
(RF Off)
RF Level Control
Test Point Voltage Tolerance Test Point Full cw Full ccw
VR3-3 +16.2V + 0.5V J5-3 +40 £1.0V 0.0 +50mV
VR3-2 + 1.3V +13V uzsD-13 0.0 +0.02V 0.0 +0.02V
VR3-1 0.0v +0.02V TP 23 0.0 £0.05V +15 £1.0V
(Model 962 | (0.0 = 0.05V) (—1.5 x=1.0V)
only)
6.5.7. YIG Oscillator

Related information in this manual.
Schematic: None.
Circuit Description: Paragraph 4.2.7.
Calibration Procedure: None (Factory Set).

NOTE

The YIG oscillator assembly is not a field
repairable assembly. It itis defective, return
the Micro Sweep to Wavetek Customer
Service Department or an authorized service
center for repair or calibration.

6.5.8 Modulation and Leveling

6.5.8.1

Related information in this manual
Schematic: 0103-00-1848 Sheet 4.
Circuit Description: Paragraph 4.2.9.1.
Calibration Procedure: Table 5-2, step 68.

RF and AM Input Summing Amplifier

Set the controls as shown, and make the measurements
listed in table 6-24.

6.5.8.2 PIN Diode Attenuator Driver
Related information in this manual.

Schematic: 0103-00-1848.

Circuit Description: Paragraph 4.2.9.2.
Calibration Procedure: None.

Set the controls as shown, and take the measurements
as listed in table 6-25.

Control/Pushbutton
Main Tuning knob

Power

RF Level

Start
Stop/AF

Swp Time

Markers
Mode
Ext Trig

Ext Level

RF On

Setting

Full cw
On

As directed in table
6-25

Full ccw
Full cw
Full cw
All Off
CwW

Off

Off

Off
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Table 6-25. PIN Diode Attenuator Driver

Table 6-26. Static RF Leveling

RF Level Control

Test Point Full cw Full ccw
TP 23 0.0 +0.05V +15 +1.0V
(Model 962 0.0 + 0.05V —-15 4+ 1.0V
only)

TP 25 0.0 £0.2V —0.75 £0.1V
(Model 962 | (0.0 £0.2V) (+0.75 £0.1)
only)

uio-5 0.0 £0.2V - 30 1.0V
(Model 962 | (0.0 £0.2V) (+3.0 £1.0V)
only)

6.5.8.3 Automatic Level Control

Related information in this manual.
Schematic: 0103-00-1848 Sheet 4.
Circuit Description: Paragraph 4.2.9.3.
Calibration Procedure: Table 5-2, steps 64, 65,and 71.

Test Point Voltage Tolerance
U5-4,6,8 0.0v + 50mV
TP 24 0.0v +20mV
U25B-7 —-11.0V 1V
U5-2,5,3 —-0.7V +100mV
TP 23 0.0v +50mV

Set the Micro Sweep for external leveling (refer to
paragraph 3.2.8), connect the ALC In to a precision
—100mV source, and make the measurements as listed

Setthe controls as shown, and make the measurements

listed in table 6-26.

Control/Pushbutton Setting
Main Tuning knob Full cw
Power On

RF Level Full cw
Start Full ccw
Stop/AF Full cw
Swp Time Full cw
Markers All Off
Mode Ccw

Ext Trig Off

Ext Level Off

ALC in No input
RF On Off

in table 6-27.
Table 6-27. Frequency Control and Buffer
(Operating)
Test Point Voltage Tolerance
TP 24 —~11.24V + 1.0V
U25B-7 +10.0V +1.5V
Us-2,5,3 + 6.0V + 2.0V

6.5.8.4 FWM Coil Drive

Related information in this manual.
Schematic: 0103-00-1848 Sheet 4.
Circuit Description: Paragraph 4.2.9.4.
Calibration Procedure: None.

Set the controls as shown, and make the measurements
listed in figure 6-19.

FMIN
BNC

TP26, TP 27

Figure 6-19.

-2.5V

+ 2.5V

- 2.5V

FiM Coil Drive
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Control/Pushbutton

Setting

6.5.9 Marker Control Block

Main Tuning knob Full cw
Power On 6.5.9.1 Marker A to D and D to A Conversion
RF Level Full cw Related information in this manual.
Start Full cow Schematic: 0103-00-1854.
Stop/AF Full cw Circuit Description: Paragraphs 4.2.8.1 and 4.2.8.2.
Swp Time Full cw Calibration Procedure: Table 5-2, steps 49 and 54.
Markers All Off
Mode , cw Set the controls as shown, and take the measurements
Ext Trig off as shown infigure 6-20. The information showninfigure
Ext Level Off 6-20is for updating marker 3. The information is similar
RF On On for markers 2 and 1, except the respective markers
FM In BNC Connector to £2.5 pushbuttons must be pressed.
5kHz sawtooth wave
generator; see figure 6-19.
Lo
—p  ——22us
R ~— >25V
ADGLOCK
u12-28
———————————————— ——— OV
LENGTH OF DURATION = TIME UPDATE IS LIT 52 5V
MKRSET
u12-1
(UPDATE)
——————— e e e e s =V
————b} lre—————100ps + 100 us
—————————————————————————— >25V
U15D-10
_____ ov
>2.5v
U12-3, 5 U
——————— - [—]——-——J—-—_— S |V
VOLTAGE AT
TP 19 WITH
CHANGE IN TP 19 HOLDS TP 19 FOLLOWS TP 12 TP 19 HOLDS
SETTING OF CONSTANT VALUE (BUF-TUNE) CONSTANT VALUE
MAIN TIMING
KNOB

Figure 6-20. Marker Control
NOTE: Times given may vary by up to 20% from nominal values.
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Control/Pushbutton Setting
Main Tuning knob Various
Power On

RF Level Full cw
Start Full ccw
Stop/AF Full cw
Swp Time Full cw
M3 Selected (LED blinking)
Update Off
On/Off Off
Mode S/S Swp
Ext Trig Off

Ext Level Off

RF On On

6.5.9.2 Marker Enable Decoder
Related information in this manual.

Table 6-28. Marker Decoder

1 =>+25V 0 =<+0.8V
Control uz28
Line Pushbutton 12 13 14
M1 Push M1 1 1 0
M2 Push M2 1 0 1
M3 Push M3 0 1 1

6.5.9.3 Marker Sweep Comparator

Related information in this manual.
Schematic: 0103-00-1854.
Circuit Description: Paragraph 4.2.8.3.
Calibration Procedure: None.

Set the controls as shown; then refer to figure 6-21.

Schematic: 0103-00-1854.

Circuit Description: Paragraph 4.2.8.1.
Calibration Procedure: None.

Control/Pushbutton
Main Tuning knob

Setting
Center of frequency
band

Set the controls as shown, and refer to table 6-28. Power On
Control/Pushbutton  Setting RF Level Full cw
Main Tuning knob Full cw Start Full cow
Power On Stop/AF Full cw
RF Level Full cw Swp Time Full cw
Start Full ccw M1, M2, M3 -
Stop/AF Full cw Update .
Swp Time Full cw On/Off
M1, M2, M3 As directed Mode SIS Swp
Update Off Ext Trig Off
On/Off Off Ext Level Off
Mode S/S Swp RF On On
Ext Trig Off *Set all three markers to the center of the frequency
Ext Level Off band by pressing the marker pushbutton, followed by
RF On On the On/Off to On, and then the Update pushbutton.
TP 19, TP 20 Ny
TP 21
— = 10V
SWEEPBUF

J1541

U29C-13, U29A-2,
U29D-14

U15B-5, U15A-3,

Figure 6-21

<+ 0.5V

Output Comparator

+ 5V (TRIP POINT)
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6.5.9.4 Transition Detector

Related information in this manual.
Schematic: 0103-00-1854.
Circuit Description. Paragraph 4.2.8.4.
Calibration Procedure: Table 5-2, step 63.

Set the controls as shown; then refer to figure 6-22.

6.5.10 Display Block

6.5.10.1

Related information in this manual.
Schematic: 0103-00-1851.
Circuit Description: Paragraph 4.2.10.3.
Calibration Procedure: None.

Voitmeter and Display

Controi/Pushbutton Setting
Main Tuning knob Center of frequency Set the controls as shown below, and take the
band measurements in table 6-29 (callouts are as viewed from
Power On the rear of the instrument looking forward) and figure
RF Level Full cw 6-23.
Start Full ccw
Stop/AF Full cw Control/Pushbutton  Setting
mp &'g”e g‘#' cw Main Tuning knob ~ Full cw
MS, on Power On
Update N RF Level Full cw
On/Off . Start Full ccw
Mode SIS Swp Stop/AqF Full cw
Ext Trig Off Swp Time Full cw
Ext Level Off Markers All Off
RF On on Mode oW
Ext Trig Off
*Set marker M3 to the center of the frequency band Ext Level Off
by pressing the marker 3 pushbutton, followed by the RF On On
On/Off to On, and then the Update pushbutton.
U29C-13 + 5V
—————————————————— +7V
+6.3V
u2eB6 f __________ R
_____ e - —————
______ fm - ——— — — — — —— 445V
s s sk ‘:""T ___________ + 4V
Ly |
Lol
{ ‘ |
u29B-1, TP 22 ?
(MARKERS) ;
Va ov

Figure 6-22. Marker Output

NOTE: Marker pulse width proportional to setting of reference level R213
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Q1 COLLECTOR

Us-21

Us-38

Us-39

U5-40

+6.6V

+ 1.4V

+ 6.6V

+1.4V

 60Hz = 20 Hz

¥ 40 kHz =+ 20 kHz

Figure 6-23. Frequency Display Waveforms

Table 6-29. Voltmeter and Display

Rotate the Main Tuning control so that the LCD display

Test Point Voltage Tolerance shows each number in the frequency range. Check that
S : 9 each segment of each digit is energized throughout the
J20A-7 —13.0V + 0.5V entire frequency range. The frequency range for all Micro
Sweep models is given in table 6-30.
J20B-6 +13.0V +0.5V
Table 6-30. LCD Display
CR2 Cathode - 6.6V + 0.5V
Q1 Emitter 1 6.6V + 0.5V Model Frequency Range For Segments
Q1 Base + 6.3V +0.25V 962 0.95 10 4.05 GHz
U5-31 (HI INPUT) +2.95V +50 mV 964 3.6510 8.45 GHz
U5-30 (LO INPUT) + 2.5V +1.0V 965 6.95 to 12.45 GHz
U5-36 (HI REF) +1.25V +0.75V 967 11.95 t0 18.05 GHz
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6.5.10.2 Offset and Scaling Network

Related information in this manual.
Schematic:0103-00-1857 Sheet 2.
Circuit Description: Paragraph 4.2.10.2.
Calibration Procedure: Table 5-2, steps 9, 10, and 11.

Set the controls as shown, and make the measurements
as listed in table 6-31.

Control/Pushbutton  Setting
Main Tuning knob Full cw
Power On

RF Level Full cw
Start Full ccw
Stop/AF Full cw
Swp Time Full cw
Markers All Off
Mode Ccw
Ext Trig Off

Ext Level Off

RF On On

Table 6-31. Display Input Offset and
Scaling Network

Test Point Voltage Tolerance
J4-22 (DISPLAY) +3.45V +0.100V
J4-23 (+ 10V REF) + 10V +1mV

6.5.10.3 Display Multiplexer

Related information in this manual.
Schematic: 0103-00-1854.
Circuit Description: Paragraph 4.2.10.1.
Calibration Procedure: Table 5-2, steps 13 and 14.

Set the controls as directed (the condition being checked
depends upon the pushbuttons pushed), and check the
circuitagainst the logic intable 6-32. Also, measure the
voltages listed in table 6-33.

Control/Pushbutton  Setting

Main Tuning knob Full cw

Power On

RF Level Full cw

Start Full ccw

Stop/AF Full ew

Swp Time Full cw

Markers On as needed and set
to top of band

Mode As needed

Display Start/CF On as needed

Display Stop/AF On as needed

Ext Trig Off

Ext Level Oft

RF On On

Table 6-32. Display Multiplexer Logic

DM3 DM2 DMA
LCD Display Ut3-15 | U13-16 U131
A Frequency 0 0 0
Marker 1 0 0 1
Marker 2 0 1 0
Marker 3 0 1 1
Stop Frequency 1 0 0
Start Frequency 1 0 1
Center Frequency 1 1 0
CW Frequency 1 1 1

Table 6-33. Display Multiplexer Inputs

Function Test Point Voltage | Tolerance
Marker 1 U13-5 (S2) *

Marker 2 U13-6 (S3) *

Marker 3 U13-7 (84) *

Stop

Frequency U13-12 (S5) + 10V +0.03V
Start

Frequency U13-11 (56) ov +0.01V
Center

Freguency U13-10(S7) + 10V +0.03V
Ccw

Frequency U13-9 (S8) + 10V +0.02V

*To set up the three markers, refer to paragraph 3.2.5
of this manual. The marker inputs (S2, S3, S4) will
be + 10V +£50mV if the marker frequencies are
updated with the main tuning knob at full cw.

6.6 TROUBLESHOOTINGINDIVIDUAL COMPONENTS

6.6.1 Transistors

1. Atransistorisdefective if more than 1Vis measured
across the base-emitter junction in the forward
direction.

2. Atransistor, whenused as a switch may have a few
volts reverse bias across the base-emitter junction.

6-27




3.

If the collector and emitter voltages are the same,
but the base-emitter voltage is less than 500mV
forward voltage (or reversed bias), the transistor is
defective.

Atransistor is defective if the base currentis larger
than 10% of the emitter current(calculate currents
from the voltage drop across the base and emitter
series resistors).

Inadifferential pair of transistors (common emitter
stages), either their base voltages are the same in
normal operating conditions, or the one with less
forward voltage across the base-emitter junction
should be off (no collector current), otherwise, one
of the transistors is defective.

6.6.2 Diodes

A diode (except a zener) is defective if there is greater
than 1V (typically 0.7V) forward voltage across it.

6.6.3 Operational Amplifiers

1.

The* + " and " — " inputs of an operational amplifier
will have less than 15mV difference when operating
under normal conditions.

When the output of the amplifier is connected to the
" — " input (voltage follower connection), the output
should be the same voltage as the "+’ input
voltage, otherwise, the operational amplifier is
defective.

Ifthe output voltage stays at maximum positive, the
"+ input voltage should be more positive than the
" —""input voltage, or vice versa, otherwise, the
operational amplifier is defective.

6.6.4 FET Transistor

1.

No gate current should be drawn by the gate of an
FET transistor. If so, the transistor is defective.

The gate-to-source voltage is always reverse biased
under normal operating conditions; e.g., the source
voltage is more positive than the gate voltage foran
2N5485, and the source voltage is more negative
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than the gate voltage for a 2N5462. Otherwise, the
FET is defective.

If the device supplying the gate voltage to a FET
saturated, the FET hastoolarge a Vgs(pinch off) for
the circuit and should be replaced.

6.6.5 Capacitors

1.

Shorted capacitors have 0.0Vdc across their
terminals.

Open capacitors can be located (but not always) by
connecting a good capacitor in parallel with the
capacitor under test and observing the resulting
effect.

Leaky capacitors will often have a decreased
voltage across their terminals.

6.6.6 Digital TTL Integrated Circuits (e.g. 7400 series)

1.

The device is operating correctly if the output high
state is >+ 2.4V and the low state is <+ 0.5V.

The input must show the same two levels as in step
1.1fthe levels are between + 0.8V and + 2.0V, the
connection to the driving circuit output is open.

6.6.7 Reed Relays

The closed contacts of a good reed relay will have
less than 100mQ of resistance.

Reed relay contact currentis limited to 50mA or less.
With 50mA of current, a good contact will produce
avoltage of less than 5mV. A higher voltage reading
indicates an open or defective relay contact.

6.6.8 Light Emitting Diodes (LED)

A typical light emitting diode (LED) will glow with a
voltage of 1.2 to 2.0V applied as forward bias.

Most LEDs are operated with a current/voltage
limiting resistor in series with the LED. The resistor
can be checked by subtracting the normal LED
voltage fromthe source voltage and comparing the
result with the voltage drop across the resistor.




7.1 DRAWINGS

The following assembly drawings with parts list and
schematics are in the arrangement shown below.

7.2 ADDENDA

Under Wavetek's product improvement program, the
latest electronic designs and circuits are incorporated
into each Wavetek instrument as quickly as development
andtesting permit. Because of the time needed to com-
pose and print instruction manuals, it is not always

DRAWING

Instrument Outline Drawing*
Instrument Schematic*
Chassis Assembly Drawing*
962 Chassis Parts List

964 Chassis Parts List

965 Chassis Parts List

967 Chassis Parts List

962 Oscillator/Rear Panel Schematic
962 Rear Panel Assembly
962 Rear Panel Parts List

964 Oscillator/Rear Panel Schematic
964 Rear Panel Assembly
964 Rear Panel Parts List

965/967 Oscillator/Rear Panel Schematic

965 Rear Panel Assembly
965 Rear Panel Parts List

967 Rear Panel Assembly
967 Rear Panel Parts List

Rear Panel Assembly*
Rear Panel Parts List*

Front Panel Assembly*
Front Panel Parts List*

SECTION
PARTS LISTS AND SCHEMATICS

possible to include the most recent changes in the initial
printing. Whenever this occurs, addendum pages are
prepared to summarize the changes made and are
inserted immediately inside the rear cover. If no such
pages exist, the manual is correct as printed.

7.3 ORDERING PARTS

Whenordering spare parts, please specify part number,
circuit reference, board, serial number of the unit, and,
if applicable, the function performed

DRAWING NUMBER

0009-00-0422
0004-00-0422
0002-00-0422
1101-00-2381
1101-00-2382
1101-00-2383
1101-00-2384

0103-00-2243
0102-00-2233
1101-00-2233

0103-00-2244
0102-00-2234
1101-00-2234

0103-00-2245
0102-00-2235
1101-00-2235

0102-00-2236
1101-00-2236

0102-00-2242
1206-00-2242

0102-00-2209
1101-00-2209

*960 Series Schematic, Assembly, or Parts List.
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DRAWING

Display Board Schematic*
Display Board Assembly*
Display Board Parts List*

Digital Board Schematic*
Digital Board Assembly*
Digital Board Parts List*

Main Board Schematic*
Main Board Assembly*
962 Main Board Assembly
964 Main Board Assembly
965 Main Board Assembly
967 Main Board Assembly
Main Board Parts List*
962 Main Board Parts List
964 Main Board Parts List
965 Main Board Parts List
967 Main Board Parts List

Marker Board Schematic*
Marker Board Assembly*
Marker Board Parts List*
Marker Board Parts List*

Waveform Generator Board Schematic*
Waveform Generator Board Assembly*
Waveform Generator Board Parts List*
Waveform Generator Board Parts List*

Power Supply Assembly*
Power Supply Parts List*

964 RF String Assembly
964 RF String Parts List

965 RF String Assembly
965 RF String Parts List

967 RF String Assembly
967 RF String Parts List

*960 Series Schematic, Assembly, or Parts List.

DRAWING NUMBER

0103-00-1851
0101-00-1851
1208-00-1851

0103-00-1857
0101-00-1857
1208-00-1857

0103-00-1848
0101-00-1848
0101-00-2222
0101-00-1890
0101-00-1893
0101-00-1896
1208-00-1848
1100-00-2222
1100-00-1890
1100-00-1893
1100-00-1896

0103-00-1854
0101-00-1854
1100-00-2220
1208-00-1854

0103-00-1875
0101-00-1875
1100-00-2221
1208-00-1875

0102-00-1178
1101-00-1178

0102-00-2226
1101-00-2226

0102-00-2227
1101-00-2227

0102-00-2228
1101-00-2228
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1

[ REV l ECN l BY IDATEl APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPEHATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR~PART-NO MFGR WAVETEK ND. aTyY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO QTY/PT
NONE ASSY DRWG CHASSIS 962 | 0002-00-0422 WVTK 0002-00-0422 | 1
23 WASHER B51547F015 MOT 2800-11-0015 | 1
5 ASBY, MARKER BOARD 1100-00~2220 WYTK 1100-00-2220 | 1
24 SCREW, NUT, HEX, CAD | 4-40 R/P CHRCL | 2B00-16~4100 | 1
4 ASSY, WAVEFORM 1100-00-2221 WVTK 1100~-00~2221 1 I, 4-40 R/P
GENERATOR BOARD
21 SCREW, F.H. CAD I, 4-40 X 7/16 F H CMRCL | 2800-19-4107 |
1 ASSY, MAIN BOARD, 962 | 962-2222 WYTK 1100-00-2222 | 1 CROSS RECEBS, 4-40 X
7716
-4 ASBY, FRONT PANEL, 9622209 WYTK 1101-00-2209 | 1
962 26 SCREW, F.H. CAD I, 6~32 X 3/8 F H CMRCL. | 2800-19-6106 | 9
CROBS RECESS, 6-32 X
3 ASSY., REAR PANEL 962-2233 WYTK 1101-00-2233 |1 3/8
16 ASSY, FREGUENCY KNOB | 1201-00-2219 WUTK 1201-00-2219 | 1 28 SCREW, PAN HD, CROSS M851957-26 CoML 2800-38-6104 | 5
RECESS, 6-32X1/4L0
39 ASSY DRWG, POWER ROD | 0102-00-1121 WYTK 0102-00~1211 | 1 |
30 SCREW,. PAN, CAD I 4-32X 5/1& PAN CMRCL. | 2B00-38-6105 | 11
ag BUTTON, PONER ROD 184-5011 WVUTK 1400-01-5011 1 CROSS RECESS,
¢BLACK)
25 WABHER, SPLIT LOCK, 4| #4SRLW CMRCL | 2800~42-4000 | 1
39 POWER ROD 952-7481 WUTK 1400-01-748% | 1 |
REF: 3200~04-0003 29 WASHER, SPLIT LOCK #& | #6SRLW CMRCL. | 2800-42-6000 | 11
& ¢
39 PLUNGER 51985 SHADW | 3000-00-0092 | 1
32 SCREW,, CAP, SOCKET 2800496108 CMRCL | 2800-49-5108 | 2
C 11 FRONT VERTICAL RAIL 952-7412 WUTK 1400-01-7412 | 2 HD, 6-32X1/2
REF: 3200-06~0037
. a7 SCREW PLPS FLAT M/S SCREW FH 6-32X1/48/5 | CMRCL. | 2800-52-6104 | 2
14 NUT, PRESS, FLOATING AS-632-1 PEM 2800-16-0015 | 2 82 DEd 18-8
(6-32) S5/66-32X1/4
7 LEFT SIDE PANEL 9527353 WVTK 1400-01-7353 | 1 22 INSULATOR (TO-220) 60~11-8302-1674 CHOMR | 3100-00-0010 | 1
TITLE ASSEMBLY NO REV TITLE 3 ASSEMBLY NO REV
WAVETEK > 1101-00-2381 A WAVETEK i 1101-00-2381 A
ASSY, CHASSIS 962 ASSY, CHASEIS 942
PARTS LIST PARTS LIST 1
PAGE 1 . POGE 3
i
REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MFGR WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION QRIC-MFER-PART-NO MFGR WAVETEK NO QTY/PT
7 NUT, PRESS S-632-2 PEM 2800-12-0012 | 1 15 COAX, |ASSY 4009-50-0026 WYTK 6009~50-0026 | 1
8 RIGHT SIDE PANEL 952-7363 WYTK 1400-01-7363 | 1 VR1 1c LM3L7T NSC 7000-03-1700 | 1
a NUT, PRESS §~632-2 PEM 2800-12-0012 | 1
9 REAR BULKHEAD 952-7382 WVTK 1400~01-7382 | 1
B 9 BPACER, SWAGE . 250 6310-4-2C LYNTR | 2800-04~-0002 | 1
H, 250 DIA
9 NUT, PRESS S~632-2 PEM 2800~12-0012 | 1
12 INSERT SIDE 952-7422 WUTK 1400-01~7422 | 2
10 FRONT TRIM 952-7432 WYTK 1400-01-7432 | 2
REF: 3200-06~0040
14 ID. LABEL 952-7550 WVTK 1400-01-7550 | 1
17 KNOB, LIGHT GRAY. 1400-01-8400 WYTK 1400-01-8400 | 1
1SMM . 125 SHAFT
COLLET
] 18 KNOB, LIGHT GRAY. 1400-01-8410 WYTK 1400-01-8410 | 3 i
15MM . 250 SHAFT
COLLET ]
19 CAP, KNOB, LT GRAY 15MM | 1400-01-8430 WYTK 1400-01-B430 | 2 1
20 CAP, KNOB, LT GRAY 1400-01-8440 WYTK 1400-01~8440 | 2
W/DOT, 15MM N
’ TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO
WAVETEK 1101-00-2381 A WaveETEK 1101-00~2381 A
PARTS LIST ASSY, CHASSIS 962 PARTS LlST ASSY, CHASSIS 962
PAGE 2 PAGE 4
REMOVE ALL BURRS DRAWN DATE
AND BREAK SHARP EDGES W
A AVETEK ..o curomn
TITLE
RELEASE APPROV PARTS LIST
TOLERANCE UNLESS
FINISH OTHERWISE SPECIFIED ASSY‘ CHASSIS
WAVETEK PROCESS XXX + 010 ANGLES =1
XX <030
NOTE: UNLESS OTHERWISE SPECIFIED DO NOT SCALE DWG MODEL N§62 DWG ND REV
SCALE
1101-00-2381
CODE
(D) BSLIOR GRAPHCHACCUPRESS ADENT, 23338 SHEET OF
RESRRER G AgHo86 7 6 5 * 4 3 2 1




THIS DOCUMENT CONTAINS PROPRIETARY INFOR.
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPHODUCED FOR ANY
REASON EXCEPT CALIBRATION OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION OR1G6-MFGR-PART-NO HMFGR WAVETER NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG~MFGR-PART-ND MFGR WAVETEK NO. aTty/eT
NONE ASSY DRWG CHASSIS 962 | 0002~00~0422 WYTK 0002-00~-0422 | 1 COLLET
NONE ASBY DRWG RF STRING 0102-00-2226 WYTK 0102-00-2226 | 1 19 CAP. KNDB, LT GRAY 15MM| 1400-01-8430 WUTH 1400~01-8430 | 2
964
20 CAP, KNOB, LT GRAY 1400-01-8440 WYTK 1400-01-8440 | 2
1 PCA, MAINBOARD MODEL | 964-1890 WYTR 1100-00-18590 | 1 W/DOT, 15MM
P64
23 WASHER BS1547F015 Mot 2800-11-0015 | 1
5 ASSY, MARKER BOARD 1100~-00-2220 WVTK 1100-00-2220 | 1
24 SCREW, NUT, HEX, CAD | 4-40 R/P CMRCL | 2800-16~4100 | 1
4 ASSY, WAVEFORM 1100-00-2221 WVUTR 1100-00~2221 | 1 I, 4~40 R/P
GENERATOR BOARD
21 SCREW, F.H. CAD I, 4-80 X 7/16 F H CMRCL | 2800-19-4107 | 1
2 ASSY, FRONT PANEL. 964-2210 WYTK 1101-00-2210 | 1 CROSS RECESS, 4-40 X
964 7/16
15 ASSY, RF STRING 1101-00-2226 WYTK 1101-00-2226 | 1 26 SCREW, F.H, CAD I, &6-32 X 3/8 F. H CMRCL | 2800-19-6106 | 9
CROSS RECESS, &-32 X
3 ASBY, REAR PANEL 964-2234 WYUTK 1101-00-2234 | 1 (=]
16 ASSY, FREQUENCY KNOB | 1201~00-2219 WYTK 1201-00-2219 | 1 28 SCREW, PAN HD, CROSS MS51957-26 coML 2800~38-6104 | 5
RECESS, 6-32X1/4L0
39 ASSY DRWG, POWER ROD | 0102~00-1121 WUTK 0102-00-1211 | 1
a0 SCREW, PAN, CAD I 5-32% 5/16 PAN CMRCL. | 2800-38~6105 | 11
39 BUTTUN, POWER ROD 184-5011 WYTK 1400~01-5011 | 1 CROSS RECESS,
(BLACK)
25 WASHER. SPLIT LOCK, 4| #4SRLW CMRCL. | 2800~42-4000 | 1
39 POWER ROD 952~-7481 WYTK 1400-01-7481 | 1
REF: 3200-04~0003 29 WASHER. SPLIT LOCK #6 | #4SRLW CMRCL. | 2800-42-6000 | 11
&
39 PLUNGER 51985 SHADW | 3000-00-0092 | 1
3z SCREW, CAP, SOCKET 2800-49~6108 CMRCL. | 2800-49-6108 | 2
11 FRONT VERTICAL RAIL 952-7412 WYTK 1400-01~7412 | 2 HD, &-32X1/2
TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO REV
WAVETEK 1101-00-23682 A WAVETEK ® 1101-00~2382 A
PARTS LlST ASSY, CHASSIS 944 PARTS LlST ASSY, CHASSIS 964
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. aryY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER~PART=NO MFOR WAVETEK NO. QTY/PT
REF: 3200-06-0039
a7 SCREW PLPS FLAT M/S SCREW FH 6~3B2X1/45/8 | CMRCL | 2800-52-6104 | 2
11 NUT, PRESS, FLOATING AS~632-1 PEM 2800-16-0015 | 2 82 DEC 18~8
(6-32) 5/56~32X1/4
7 LEFT SIDE PANEL 932-7353 WUTK 1400-01~7353 | 1 22 INSULATOR(T0O~220) 60~11-8302-1674 CHOMR | 3100-00-0010 | 1
7 NUT, PRESS S-632-2 PEM 2800~12-0012 | 1 VR1 1c LM317T NSC 7000-03-1700 | 1
8 RIGHT SIDE PANEL 952-7363 WYTH 1400-01-73463 | 1
8 NUT, PRESS 8-632-2 PEM 2800-12~-0012 | 1
9 REAR BULKHEAD 9527382 WYTK 1400~01-7382 | 1
9 SPACER, SWACE . 250 4£310-4-2C LYNTR | 2800-04-0002 | 1
H, 250 DIA
. 9 NUT, PRESS S-632-2 PEM 2800-12-0012 | 1
12 INSERT S1DE 952-7422 WVTK 1400~01-7422 | 2
10 FRONT TRIM 952-7432 WYTK 1400-01~7432 | 2
REF: 3200~06-0040
14 1D LABEL 952-7550 WYTH 1400~01~7550 | 1
17 KNDB, LIGHT GRAY, 1400-01-8400 WYTK 1400-01-8400 | 1
15MM . 125 SHAFT
COLLET
18 KNOB, LIGHT GRAY, 1300-01~8410 WVTK 1400-01-8410 | 3
1SMM . 250 SHAFT
TITLE ASSEMBLY NO REV TITLE
WavETEK 1101-00-2382 a WaAVETEK ASSEMBLYNO | 61-00-2382 "
ASSY, CHASSIS 944 v
PARTS LIST PARTS LIST ASSY, CHASSIS 964
PAGE 2 PAGE 4
REMOVE ALL BURRS Torawn TATE

MATERIAL PROJENGR
TITLE
[RELEASE apPROV
PARTS LIST
TOLERANCE UNLESS
FITYITT OTHERWISE SPECIFIED ASSY, CHASSIS
WAVETEK PROCESS XXX 010 ANGLES *1
XX_+.030
DO NOT SCALE DWG  |+oeeLno DWG NG REV
NOTE UNLESS OTHERWISE SPECIFIED
SCALE 964 1101-00-2382 A
BISHER GRAPY UFRELY ‘%OE?‘E' 2 3 3 3 8 =2 -
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1

THIS DOCUMENT CONTAINS PROPRIETARY (NFOR
MATION AND DESIGN RIGHTS BELONGING
WAVETEK AND MAY NOT BE REPRODUCED FOR -
AEASON EXCEPT CALIBRATION, OPERATION, &
MAINTENANCE WITHOUT WRITTEN AUTHORIZAT

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR~PART~NO MFGR | WAVETEK NO arv/PT
NONE ASSY DRHG CHASSIS 962 | 0002-00-0422 WTK | 0002-00-0422 | 1
NONE ASSY DRWG RF STRING | 0102-00-2227 WTK | 0102-00-2227 | 1
965
1 PCA, MAINBOARD MODEL | 965-1893 Wtk | 1100-00-1893 | 1
965
5 ASSY, MARKER BOARD 1100-00-2220 WTK | 1100-00-2220 | 1
4 ASSY, WAVEFORM 1100-00-2221 WWTK | 1100-00-2R21 | 1
GENERATOR BOARD
2 ASSY, FRONT PANEL, 965-221 1 wik | 1101-00-2211 | 1
965
15 ASSY, RF STRING 1101-00-2227 WTK | 1101-00-2287 | 1
3 ASSY, REAR PANEL F65-2235 WUTK | 1101-00-2235 | 1
16 ASGY, FREGUENCY KNOB | 1201-00-2219 WTK | 1201-00-221% | 1
39 ASSY DRWG, POWER ROD | 0102-00-1121 Wtk | 0102~00-1211 | 1
a9 BUTTON, PGWER ROD 184-5011 WTK | 1400-01-5011 | 1
(BLACK)
39 POWER ROD 952-7481 WTK | 1400-01-7481 | 1
REF : 3200-04-0003
a9 PLUNGER 51985 SHADW | 3000-00-0092 | 1
11 FRONT VERTICAL RAIL | 952-7412 WUTK | 1400-01-7412 | 2
TITLE ASSEMBLY NO REV
WAVETEK 1101-00-2383
PARTS LIST ASSY, CHASSIS 965
PAGE 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK NO aTy/PT
REF: 3200-06-0039
11 NUT, PRESS, FLOATING AS-632-1 PEM 2800-16-0015 | 2
(6-32)
7 LEFT SIDE PANEL 952-7353 WUTK | 1400~01-7353 | 1
7 NUT. PRESS S-632-2 PEM 2800-12-0012 | 1
8 RIGHT SIDE PANEL 952-7363 WTK | 1400-01-7363 | 1
8 NUT, PRESS S-632-2 PEM 2800-12-0012 | 1
9 REAR BULKHEAD 952-7382 WTK | 1400-01-7382 | 1
9 SPAGER, SWAGE 250 6310-4-2C LYNTR | 2800-04-0002 | 1
M, 250 DIA
9 NUT, PRESS S-632-2 PEM 2800-12-0012 | 1
12 INSERT SIDE 952~7622 Wtk | 1400-01-7422 | 2
10 FRONT TRIM 952-7432 WUTK | 1400-01-7432 | 2
REF : 3200-06-0040
14 1D LABEL 952-7550 WTK | 1400-01~7550 | 1
17 KNDB, LIGHT GRAY, 1400-01-8400 WTK | 1400-01-8400 | 1
15MM . 125 SHAFT
COLLET
18 KNDB, LIGHT GRAY, 1400-01-8410 WTK | 1400-01-8410 | 3
15MM 250 SHAFT
TITLE ASSEMBLY NO. REV
WAVETEK 1101-00-2383
ASSY, CHASSIS 965

PARTS LIST

PAGE 2

REFERENCE DESIGNATORS PART DESCRIPTION OR16~MFER~PART~NO MFGR WAVETEK NO QTY/PT
COLLET
19 CAP, KNOB, LT GRAY 15MM| 1400-01-8430 WYTK 1400-01-8430 | 2
20 CAP, KNOB, LT GRAY 1400-01~B440 WUTK 1400-01-8440 | 2
W/DOT, 15MM
23 WASHER BS1547F015 mMaT 2800-11-0015 | 1
24 SCREW, NUT, HEX, CAD | 4~40 R/P CMRCL | 2800-16~4100 | 1
1, 4-40 R/P
21 SCREW, F.H. CAD I, 4-40 X 7/16 F H CMRCL. | 2B00-19-4107 | 1
CROSS RECESS, 4-40 X
7716
26 SCREW, F.H, CAD I, 6-32 X 3/8 F H CMRCL | 2800-19-6106 | 9
CROSS RECESS, 6-32 X
a/8
28 SCREW, PAN HD, CROSS MS51957-26 comL 2800-38-6104 | 5
RECESS, 6-32X1/4L6
30 SCREW, PAN, CAD I &-32X 5/1& PAN CMRCL | 2800-38~6105 | 11
CROSS RECESS,
25 WASHER, SPLIT LOCK, 4| #4SALW CMRCL | 2B0O0-42-4000 | 1
29 WASHER, BPLIT LOCK #6 | #&SRLW CMRCL. | 2800-42-6000 | 11
&
3z SCREW, CAP, SOCKET 2800~49-6108 CMRCL. | 2800-49-6108 | 2
HD, &6-32X1/2
TITLE ABSEMBLY NO REV
WAVETEK 1101-00~2383
PARTS LIST ASBY, CHABSIS 965
‘ PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. aTy/PT
a7 SCREW PLPS FLAT M/S SCREW FHM &-32X1/4S/S | CMRCL | 2800-52-4104 | 2
82 DEG 18-8
i 5/56-32X1/4
22 INSULATOR( TO-220) 40~11-8302~1674 CHOMR | 3100-00-0010 | 1
VR1 1c LM3LTT NSC 7000-03~1700 | 1
WAVETEK TITLE ASSEMBLY NO 1101-00-2383 HEV
PARTS LIST ASSY, CHASSIS 965
PAGE 4
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TG
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER~PART-NO MEGR WAVETEK NO aTY/PT REFERENCE DESIGNATURS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETER NO. QTY/PT
NONE ASSY DRWG CHASSIS 962 0002-00-0422 WUTK 0002-00-0422 | 1 COLLET
NONE ASSY DRWE RF STRING 0102-00-2228 WUTK 0102~00-2228 | 1 19 CAP, KNOB, LT GRAY 15MM| 1400-01-8430 WUTK 1400-01-8430 | 2
967
20 CAP, KNOB, LT GRAY 1400-01-8440 WYTK 1400-01-8440 | 2
1 PCA, MAINBOARD MODEL | 967-189& WUTK 1100-00-1894 | 1 W/DOT, L5MM
967
23 WASHER B51547F015 HMOT 2800-11-0015 | 1
5 ASSY, MARKER BOARD 1100-00-2220 WUTK 1100-00-2220 | 1
24 SCREW. NUT, HEX, CAD | 4-40 R/P CMRCL. | 2800-16-4100 | 1
4 ASSY, WAVEFORM 1100-00-2221 WUTK 1100-00-2221 | t I, 4-40 R/P
GENERATOR BOARD
21 SCREW, F.H. CAD I. 4-40 X 7/16 F.H CMRCL. , 2800-19-4107 | 1
2 ASBY, FRONT PANEL, 967-2212 WVUTK 1101-00-2212 | 1 CROSS RECESS, 4-40 X
967 7/16
15 ASSY. RF STRING 1101-00-2228 WUTK 1101-00-2228 | 1 264 SCREW, F.H. CAD I, &-32 X 3/8 F. H CMRCL | 2800-19-4106 | 9
CROSS RECESS, &-32 X
3 ASBY, REAR PANEL 967~2236 WYTK 1101-00-2236 | 1 a8
16 ASSY, FREQUENCY KNOB | 1201-00-2219 WUTH 1201-00-2219 | 1 28 SCREW, PAN HD, CROSS MS51957-26 comi 2800-38-6104 | 5
RECESS, 6-32X1/4L6
39 ASSY DRWG, POWER ROD | 0102-00-1121 WUTK 0102-00-1211 | 1
30 SCREW, PAN:, CAD 1 6-32% 5/16 PAN CMRCL. | 2800-38-6105 | 11
39 BUTTUN, POWER ROD 184-5011 WYTK 1400-01-5011 | 1 CROSS RECESS,
(BLACK)
25 WASHER, SPLIT LOCK, 4| #4SRLW CMRCL | 28B00-42-4000 | 1
39 POWER ROD 952-7481 WUTK 1400-01-7481 | 1
REF: 3200-04-0003 29 WASHER, SPLIT LOCK #6 | #4SRLW cHMRCL | 2800-42-4000 | 11
&
39 PLUNGER 51985 SHADW | 3000-00-0092 | 1t
32 SCREW, CAP, SOCKET 2800-49-56108 CMRCL | 2800~49-6108 | 2
11 FRONT VERTICAL RAIL 952-7412 WUTK 1400-01-7412 | 2 HD, &6-32X1/2
5 SSEI
\/\/AVETEK TITLE ASSEMBLY NO 1101-00-2384 REV A MVETEK TITLE ASSEMBLY NO 1101-00-2384 REV a
PARTS LIST ASSY, CHASSIS 967 PARTS LIST ASSY, CHASSIS 947
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER-PART-NO MFGR WAVETEK NO. aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QTY/PT
REF: 3200-06-0039
27 SCREW PLPS FLAT M/S SCREW FH &-32X1/45/8 | CMRCL | 2800-52-4104 | 2
11 NUT, PRESS, FLOATING AS-632-1 PEM 2800~16~0019 | 2 82 DEG 18-8
(6—-32) 5/56-32X1/4
7 LEFT SIDE PANEL 9527353 WVTK 1400~01~7353 1 22 INSULATOR(TO~220) &0~11-8302-1674 CHOMR 3100-00-0010 1
7 NUT, PRESS 5~&432-2 PEM 2800~12-0012 1 VR1 Ic LM3177 NSC 7000-03-1700 1
8 RIGHT SIDE RANEL 952-7343 WUTK 1400-01-73863 |
8 NUT, PRESS S-432-2 PEM 2800-12-0012 | 1
9 REAR BULKHEAD 952-7382 WUTK 1400-01~-7382 | t
9 SPACER, SWAGE 250 4£310-4-2C LYNTR | 2800-04-0002 | 1
H.. 250 DIA
9 NUT. PRESS §-632-2 PEM 2800~12-0012 | 1
12 INSERT SIDE 952~7422 WVTK 1400-01-7422 | 2
10 FRONT TRIM 9527432 WUTK 1400-01-7432 | 2
REF: 3200~-06-0040
14 ID. LABEL 952-7550 WVUTH 1400-01-7550 | 1
17 KNOB, LIGHT GRAY, 1400-01-8400 WUTH 1400-01-8400 | 1
15MM . 125 SHAFT
COLLET
18 WNDB: LIGHT GRAY. 1400-01~8410 WVTK 1400-01-8410 | 1
15MM 250 SHAFT
TITLE ASSEMBLY NO REV ~ TITLE ASSEMBLY NO REV
WAVETEK 1101-00-2384 A WAVETEK 1101-00-2384 A
PARTS LIST ASSY, CHASSIS 967 PARTS LIST ASSY, CHASSIS 967
PAGE 2 PAGE 4
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REV ECN | BY |DATE| APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR:

MATION AND DESIGN RIGHTS BELONGING TO L J- e L e
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY e TSI LT T |
REASON EXCEPT CALIBRATION, QPERATION, AND

MAINTENANCE WITHOUT WRITTEN AUTHORIZATION
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WAVETEK PROCESS XX 1030
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

TP

-+ 16V N Pl12—8 AN
+ 13V P12-7 2 VRS
e ouT LM 317
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— 13V «_Pl12-5 3 VR4
> ouT LM337
VR ADJ 5 P12—-4 TAD J
3
Q6-B P12-3 | Qa9
O TIP30
w Pi2-2
Va4
SIG COM w PI-9
77
R227
10
5W
TUNE COIL (4) Pi-1
7 TUNE
L coiL
TUNE COIL (=) P1-2 2 (l),L
77 /'r
FM_COIL DRIVE (=)« P1-3 3 (4l
727
TP T FM
colL
FM COIL _ DRIVE (+) .~ Pl1-4 4 (3)L
7/ T
BIAS + Pl- 6 71
7 *]‘ BIAS
BIAS — RTN «_P1-10 8.4 PcB
VL \
BIAS — RTN . P1-5 Q,L
h 7L
N/czosg /77
-+ 13V P1-7 51
77 T |
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— 13V . P1-8 l I
Y4

3

0SC
HOUSING
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l
l
|
|
l
|
|
|
|
l
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PIO"‘I/P!O*2 P10-3

TOP VIEW COVER
OSCILLATOR PIN CONNECTIONS

LB _DATE [APPV]

0sC Connector

Pin # Description Pin # Color Code
1% . Tuning Coil + |[Ji -1 Brown

2% Tuning Coil - | A 2 Red

3% ™ Coil - 3 YELLOW

4% FM Coil + 4 ORANGE
5 Heater + 7 Purple

6 Heater - 8 Grey

7 Bias + 6 Blue

8 Bias - RTN ¥ 1o White/Black
9 Bias - RTN JI-5 G

10 N/C

* Oscillator Pins 1 and 2 and Pins 3 and 4 may be reversed

as a result of oscillator calibration.

TP = TWISTED PAIR

(DO NOT CHANGE)
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

W2

PIN-1
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DETAIL A we

R227

SCHEMATIC
DETAIL A

REMOVE JUMPER WIRES Wée § W7,

ROUTE JUMPER WIRES W2 W3 4 wu
WITH PI WIRING TGO CSCILLATOR.

NOTE ORIFNTATICN OF MOUNTING
BLOGK AND OSCILLATOR.

USE THERMAL COMPOUND, DOW CORNING 34C, OR EQUIV,
AS REQUIRED BETWEEN MATING SURFACES.

> b BB

NOTE: UNLESS OTHERWISE SPECIFIED
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SEE DETAIL A
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lREV l ECN I :84 [DATE[ APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER-PART-NO MFGR WAVETEK NO. aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG~MFGR~PART~NO MFGR WAVETEK NO arvy/PT
NONE ASSY DRWG, REAR PANEL | 0102~00-2234 WUTK 0102-00~2234 | 1 6
NONE DSCILLATOR AND REAR 964-2244 WUTK 0103-00-2244 | 1 1 INSULATOR ( TO-220) 60~11-8302~1474 CHOMR | 3100-00-0010 | 1
PANEL SCHEMATIC
1 RES, W, 5W, 1%, 10 RE&0G10RO DALE | 4702-65-0100 | 1
4 ASSY DRWG. THERMAL 0102~00-1181 WUTK 0102-00-1181 | 1
SENSOR 1 TRANS TIP-30 TI 4902-00-0300 | 1
a SOCKET, TRANS 3P IN 027-6700-00-239 SLTRO | 2100-03-0071 | 1 1 SWITCH ASSY PB 5103-00~0020 WUTK 5102-00-0005 | 1
4 1C, TEMP TRANSDUCER AD590 ANDEV | 7000-05~9000 | 1 1 ic LMAL7T NGC 7000-03-1700 | 1
2 OSCILLATOR AND REAR 64-2244 WUTK 0103-00-2244 | 1 1 VOL.TAGE REGULATOR LMaa7T NAT 7000-03-3700 | 1
PANEL SCHEMATIC
3 OSCI. MOUNTING BLOCK | 957A-7440 WUTK 1400-01~7440 | 1
2 ASSY, 0S¢ CABLE 904-1047 WUTK 1207-00-1047 | 1
7 LOCKWASHER REG, §/8 MS 35338-13% CMRCL. | 2800-45-4000 | 4
2 OSCILLATOR, Y16-994 MS00308-250-XX MICRS | 2300-99-0017 | 1 #a
t ASGY DRWG, REAR PANEL | 0102-00-2242 WUTK 0102-00-2242 | 1 10 LOCKWASHER REG MS 35338-136 CMRCL | 2800-45-6000 | 2
STAINLESS #6
1 ASSY, REAR PANEL 952-1325 WUTK 1206-00~1325 | 1
8 WASHER, FLAT, S/6 #4 | #4 WASHER STN CMRCL | 2800-46-4000 | 4
1 ASSY, CABLES & WIRES | 1207-00-2237 WYTK 1207-00-2237 | 1
& SCREW, CAP, SOCKET 4~40X3/4 18-8 $/8 CMRCL. | 2800~49-4112 | 4
1 INSULATOR, PHR SWITCH | 801~8370 WUTK 1400-00-8370 | 1 HD, 4-40X3/4
REF: 1600-99-0001
9 SCREW, CAP, SOCKET 2800~49-6108 CMRCL | 2800-49-6108 | 2
i REAR HEATSINK 957A-7283 WUTK 1400-01-7283 | 1 HD, &-32X1/2
REF: 3200-06~0002
5 IC, TEMP TRANSDUCER AD5F0 ANDEV | 7000-05-9000 | 1
1 SHIELD., AC LINE 957A~7711 WUTK 1400-01-7711 | 1
TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO REV
WAVETEK ” 1101-00-2234 WAVETEK ® 1101-00-2234
PARTS LIST ASSY. REAR PANEL PARTS LIST ASEY, REAR PANEL
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR~PART~ND MFGR WAVETER NO. QTY/PT
1 SILKSCREEN, COVER 1400-01-9990 WUTK 1400-01-9990 | 1
PLATE, BNC
1 BNC CONN KC~7944 KING 2100-01-0002 | 1
1 RECEPTACLE b4 CORCM | 2100-03~0048 | 1
i SOLDER LUG 1497 SMITH | 2100-04-0012 | 1
1 FUSE, 1A, 250V, 6-B MOL 1 BUSS 2400-05-0029 | 1
i WASHER BS1547F015 MOT 2800-11-0015 | 1
1 WASHER, FLAT, #& BIN | #6FLAT WASHER CMRCL | 2800-26-4001 | 1
495
1 WASHER, SHOULDER 2668 SMITH | 2800-27-0004 | 1
i SCREW, PAN, CAD I, M351957~3 comL 2800-38-2104 | 1
CRUSS RECESS,
1 SCREW, PAN, CAD I, MS51957-13 comL 2800~38~4104 | 1
CROSS RECESS,
' SCREW, PAN, CAD I 5-82 X S5/8 PAN CMRCL | 2800-38~6110 | 1
CROSS RECESS,
' LOCKWASHER, #2 SPLIT H2GRLW CMRCL | 2800-42-2000 | 1 |
BIN 525
' WASHER, SPLIT LOCK. 4| #4SRLW CMRCL | 2800-42-4000 | 1
1 WASHER, SPLIT LOCK #6 | #&SRLW CMRCL | 2800-42-6000 | 1 1
) TITLE ASSEMBLY NO. REV
WAVETEK 1101-00-2234
PARTS LIST ASSY, REAR PANEL
PAGE 2
REMOVE ALL BURRS | B GATE A
AND BAEAK SHARP EDGES W .
VETEK ..o cnroms
TiLE
I“ELEAsE APPROV PARTS L'ST
TOLERANCE UNLESS ASSY, REAR PANRL
FINTSH OTHERWISE SPECIFIED
n XXX - 010 ANGLES 1
WAVETEK PROCESS xxx o010
DO NOT SCALE DWG  |MODEL O OWG NO REV
NOT NLESS OT SPECIFIED
OTE  UNL: HERWISE i SCALE 964 1101_00"2234
Dent 23338 SHEET oF
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR REV ECN BY !DATEI ApPP
MATION AND DESIGN RIGHTS BELONGING 7O P

WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION
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. e ke

|
|
l
|

P21-1,, J0]-]
N

O

?@ﬁﬁ@ @

P2) 5, J2|-E

l
|
|
|
l
I
|
P21-3 J212 3 POWER }
I
|
l
l
|
l
|
|
I

I
|
®
Q
p2l-2 <\JEI 2 <>
PoI-6 ,, J21-6 @
|
[

-
|
|
|
|
|
|
|
|
; CORCOM
i
|
l
|
l
|
l
I
|
t
L

SWITCH HE
REMOVE ALL BURRS DRAWN - DATE

AND BREAK SHARP EDGES WAVETEK
- SAN DIEGO » CALIFORNIA

MATERIAL RROLENGR  *
Ck

T

TATITLE

7 e SCHEMATIC
s 1 0SC 4 REAR  PANEL

XXX :.010 ANGLES t17
WAVETEK PROCESS XX +.030
DO NOT SCALE DWG MODEL NO ; DWG NO REV
SCALE T P T
NOTE: UNLESS OTHERWISE SPECIFIED b l/ o 0'03—00 i r d
pent 23338 sweer | oF 2
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

+ 16V Pi2—8
+ 16 > ZIN
+ 13V PI2-7 2 Vi
. 77 ouT LM 317
VR2 ADJ . P12—6 TADJ
rd
_ —1
16V SNLIF: 1N
— 13V P12-5 3 VR
7 00T LM337
VR ADJ 5> P12—-4 TAD J
3
Q6-B P12-3 I a4
7 TIP30
 Pi2-2 2
Vel
SIG COM w PI-9
77
TUNE COIL (4) P1-1 ‘1
TUNE 0sC
ColL G
TUNE COIL () P12 HOUSIN
/.
FM COIL DRIVE () PI-3
7/
FM '

FM COIL _ DRIVE (+) Pl=4

PROBE

l

I

I

| |

I

colL TEMP |
l

|

I

l

+13Vv._RF

ul _ HTR

TOP VIEW COVER

OSCILLATOR PIN CONNECTIONS

0s¢C Connector

Pin # Description Pin # Color Code
1% Tuning Coil + {Jl~ 1 Brown

2% Tuning Coil ~ | Kk 2 Red

3% FM Coil - 3 YELLOW

4% FM Coil + 4 ORANGE
5 Heater + 7 Purple

6 Heater - 8 Grey

7 Bias + Y 6 Blue

8 Bias - RTN Ji-10 White/Black
9 N/C o

10 N/C

(DO NOT CHANGE)

Vee  ditss | NAVAVE TER o oso - cromn

SCHEMATIC
wee | OSC & REAR PANEL

BIAS + Pl- 6 * Oscillator Pins 1 and 2 and Pins 3 and 4 may be reversed
> ) T BIAS + _ G as a result of oscillator calibration.
BIAS/PWR COM P1-10 81 PCB
7 \
by 9$ /7‘7 N __]
- r PI0-1]|P10-2| PIO~2 TP = TWISTED PAIR
{‘VC lo(}) l A N N REMOVE ALL BURRS DRAWN . DATE
I AND BREAK SHARP EDGES
- PROLENGR | e
-+ 13V N P1-7 5\1‘}____] ‘ ‘7 MATERIAL - kE ﬁf‘ff; G i
e v}) ) -
TP I HEATER I GNDI / v TOLERAN;:/E u7|'~x/|.zl=j.°f?2
OTHERWISE SPECIFIED
— 13V 3y Pl-8 rL | l WAVETEK PROCESS kx - on0
7 N 1.030

NOTE: UNLESS OTHERWISE SPECIFIED

DO NOT SCALE DWG

MODEL NO DWG NO

SCALE/ 4@,//(,(’/7 0103-00-224§

REV

A

" IDENT 23338

SHEET 2  OF 2

)]

BISHOP CRAPHICS/ACCUPRESS
REORDER NO A-4831
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Con] B T anEn Fuires| A

THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT 8 REPRODUCED FOR ANY l
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

ATO PI-4

DETAIL A

rR227 R228

SCHEMATIC
DETAIL A

w2
TOR227
A(REF)

SEE DETAIL A

> 0103-00-2245
— Wi
\ \P/(EEF) FROM R228/3\
PIO (REF) (REF)

A\ REMOVE JTUMPER WINE We . .
A\ ROUTE JUMPER WIRE S w2, W3 4 wi
. 5 s T T ' ATE
WITH PLWIRING T C5C 11 ATOR AND B A SHAR? €0Ges 525 | NAVAVETEI 1on oo casonen
A\ NOTE ORIENTATION OF MCUNTING HATERIAL AR s
BLOCK AND OSCILLATOR. : Sfarfai ASS5Y,
A USE THERMAL COMPOUND, DOW CORNING 24C,CR E&U/V, — Ai?““"“;:éf;ﬁio REAQ PANEL
AS REQUIRED BETWEEN MATING SURFACES. WAVETEK PROCESS K200 ANGLES 1"
DO NOT SCALE DWG _[Mooecwo OWG NO PR il
NOTE: UNLESS OTHERWISE SPECIFIED SCALE NONE "’65 O]OZ‘OO'f[jg A
E 23338 SHEEY | OF |

TISHOF GRAPHICS/ACCUPRESS
REORDER NO. A-3834
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN AIGHTS BELONGING TC
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REMOVE ALL BURRS DRAWN DATE

AND BREAK SHARP EDGES A -

MATERIAL PAQJENGR W VETEK SAN DIEGO » CALFORNIA
TITLE

RELEASE APPADV PARTS L'ST
TOLERANCE UNLESS ASSY, REAR PANEL
FINISH OTHERWISE SPECIFIED
WAVETEK PROCESS :;X : 8;3 ANGLES -1
o ss ot SPECIFIED DO NOT SCALE DWG MODEL NO WG RO REV
N UNLE ERWISE SPECIFL o0 — v—

(DNt 23338 SHEET oF

REFERENCE DESIGNATORS PART DESCRIPTION ORI6-MPGR=PART—ND MFGR | WAVETEK NO aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFER-PART-NO MFGR | WAVETEK no. | atv/et
NONE ASSY DRWG, REAR PANEL | 0102-00-2235 WTK | 0tom-00-2235 | 1 6
NONE OSCILLATOR AND REAR | 965-2245 WTk | 0103-00~2245 | 1 1 INSULATOR (TO-220) 60~11-8302-1674 CHOMR | 3100-00-0010 | 1
PANEL SCHEMATIC
1 RES, WH, 5, 1%, 10 RE&0G10R0 DALE | 4702-65-0100 | 1
3 ASSY DRWG. THERMAL 0102-00-1181 wrk | ot02-00-1181 | 1
SENSOR 1 TRANS TIP-30 T1 4902-00-0300 | 1
4 SOCKET, TRANS 3P IN 027-6700-00-239 SLTRO | 2100-03-0071 | 1 t SWITCH ASSY PB 5103-00-0020 WTK | 5102-00-0005 | 1
3 1C. TEMP TRANSDUCER ADS90 ANDEV | 7000-05-9000 | 1 s ic LMI17T NSC 7000-03-1700 | 1
2 OSCILLATOR AND REAR | 965-2245 WTK | 0103-00-2245 | 1 1 VOLTAGE REGULATOR LMaa7T NAT 7000-03-3700 | 1
PANEL SCHEMATIC
a 0SCI MOUNTING BLOCK | 957A-7440 WTK | 1400-01-7440 | 1
2 ASSY, 0SC CABLE 904-1047 WTK | 1207-00-1047 | 1
8 LOCKWASHER REG M5 35838-136 CHRCL | 2800-45-6000 | &
2 Y16 DSCILLATOR 945 MB00712-250-XX MICRS | 2300-99-0022 | 1 STAINLESS #6
1 ASSY DRWG, REAR PANEL | 0102-00-2242 WUTK | 0102-00-2242 | 1 7 WASHER, FLAT, S/8, #6| #4 WASHER STN CMRCL | 2800-46-6000 | 4
1 ASSY., REAR PANEL 952-1385 WTK | 1206-00-1325 | 1 9 BCREW. CAP, SOCKET 2800-49-6108 CMRCL | 2800-49-4108 | 2
HD, 6-32X1/2
1 ASSY, CABLES % WIRES | 1207-00~2237 WTK | 1207-00-2237 | 1
& SCREW, CAP, SOCHET 6-32X3/4 18-8 8/8 CHMRCL | 2B00-49-6112 | 4
1 INSULATOR, PWR SWITCH | B01-8370 Wtk | 1400-c0-8370 | 1 HD, &-32X374
REF: 1400-99-0001
5 1C, TEMP TRANSDUCER ADS90 ANDEV | 7000-05-9000 | 1
1 REAR HEATSINK 957A-7283 WTK | 1400-01-7283 | 1
REF: 3200-06-0002
1 SHIELD. AC LINE 957a-7711 WTK | 1400-01-7711 | 1
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO REV
WAVETEK i 1101-00-2235 WAVETEK 1101-00-2235
PARTS LIST ASSY., REAR PANEL PARTS LIST ASGY, REAR PANEL
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-HMFER-PART-ND MFOR | WAVETEK NO. | QTY/PT
1 SILKSCREEN, COVER 1400019990 WK | 1400-01-9990 | 1
PLATE, BNC
f BNC CONN KC-7944 KING | 2100-01-0002 | 1
£ RECERTACLE b4 coreM | 2100-03-0048 | 1
1 SOLDER LUG 1457 SMITH | 2100-04-0012 | 1
1 FUSE, 1A, 250V, §-B MDL 1 BUSS | 2400-05-0029 | 1
' WASHER B51547F015 ot 2800-11-0015 | 1
1 WASHER, FLAT, #6 BIN | #&FLAT WASHER CMRCL | 2800-26-6001 | 1
495
1 WASHER, SHOULDER 2668 SMITH | 2800-27-0004 | 1
1 SCREW, PAN, CAD 1, M551957-3 com. | 2800-38-2104 | 1
CROSS RECESS,
1 SCREW., PAN, CAD 1, M551957~13 com. | 2B00-38-4104 | 1
CROSS RECESS.
1 SCREW, PAN, CAD I &-32 X 5/8 PAN CMREL | 2800-38~6110 | 1
CROSS RECESS.
1 LOCKWASHER, #2 SPLIT | #2SRLUW CMRCL | 2BO0-42-2000 | 1
BIN 525
1 WASHER, SPLIT LOCK, 4| H4SRLMW CMRCL | 2800-42-4000 | 1
1 WASHER, SPLIT LOCK #4 | H&SRLW CMRCL | 2800-42-6000 | 1
TITLE ASSEMBLY NO REV
WAVETEK 1101-00-2235
PARTS LIST ASSY, REAR PANEL

PAGE 2

lREVl

ECN | BY IDATE[ APP
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BISHOP GRAPHICS/ACCUPRESS
HEORDER KO- A-3194

THIS DOCUMENY CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING YO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

@TO P1-9

DETAIL A

R227 R228

SCHEMATIC
DETAIL A

REMOVE TUMPER WIHE W¢ .

ROUTF FUMPER WIRES W2, W3 ?f Wk
WITH P} WIRING TO OSCHLLATOR,

NOTE ORIENTATION OF MOUNTING
BLOCK AND OSCHILATCH.

> B Bk

AS REQUIRED BETWEEN MATING SURFACES.

NOTE: UNLESS OTHERWISE SPECIFIED

USE THERMAL COMPOUND, DOW CORNING 324C,0R EQUI ,

\ PIO (REF)

(REF)

SEE DETAILIA

SFE DETAIL A

we | ——
T0 f227

FROM R228

(REF)

I REV l ECN BY | DATE] APP

|

REMOVE ALL BURRS | B 7 7:
AND BREAK SHARP EDGES o¢ 3/gs WA\ ,E
MATERIAL PROJ ENG_Q TEK BAR DIEGO » CALIFORNIA
e 4 b [V/5s e

TOLERANCE UNLESS

FINISH
WAVETEK PROCESS

o7

XX

XXX .0

10
£.030

SPECIFIED
ANGLES £1°

ASSY,
REAR PANEL

DO NOT SCALE DWG

MODEL NO DWG NO [REV

SCALE

NONE

967 10102-002236] A

2
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

NOTE UNLESS OTHEAWISE SPECIFIED

I REV I ECN ] 8Y ‘DA?E[ ApP

REFERENCE DESIGNATORS PART DESCRIPTION ORI6-MFGR-PART~NO MFGR | WAVETEK NO. GTY/PT

NONE ASSY DRWEG, REAR PANEL | 0102-00-2236 WUTK | 0102-00-2236 | 1

NONE OSCILLATOR AND REAR | 945~2245 WUTK | 0103-00-2245 | 1
PANEL SCHEMATIC

4 ASSY DRWG, THERMAL 0102-00~1181 WUTK | 0102-00-1181 | 1
SENSOR

4 SOCKET, TRANS 3PIN 027-6700-00-239 SLTRO | 2100-03-0071 | 1

4 1C. TEMP TRANSDUCER ADS90 ANDEV | 7000-05-9000 | 1

2 OSCILLATOR AND REAR | 945-2245 WUTK | 0103-00-2245 | 1
PANEL SCHEMATIC

2 ASSY, 0SC CABLE 904-1047 WUTK 1207-00-1047 | 1

2 Y16 OSCILLATOR 947 ME01216-250~XX MICRS | 2800-99-0023 | 1

1 ASSY DRWG, REAR PANEL | 0102-00-2242 WUTK | 0102-00-2242 | 1

1 ABSY, REAR PANEL 9521325 WUTK 1206-00-1325 | 1

1 ASEY, CABLES & WIRES | 1207-00-2237 WUTK 1207-00-2237 | 1

1 INSULATOR, PWR SWITCH | 801-8370 WUTK 1400-00-B370 | 1
REF: 1600-99-0001

1 REAR HEATSINK 95747283 WUTK 1400-01-7283 | 1
REF: 3200-06-0002

1 SHIELD, AC LINE 957A-7711 WUTK 1400-01-7711 | t

TITLE ASSEMBLY NO REV
WAVETEK ® 1101-00-2236
PARTS LIST ASSY, REAR PANEL
PAGE 1

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK NO. aTY/PT

1 SILKSCREEN, COVER 1400-01-9990 WUTK 1400~01-9990 | 1
PLATE, BNC

1 BNC CONN KC-7946 KING | 2100-01-0002 | 1

1 RECEPTACLE bu8 CORCM | 2100-03-0048 | 1

1 SOLDER LUG 1497 SMITH | 2100-04-0012 | 1

1 FUSE, 1A, 250V, S-B MDL. 1 BUSS | 2400-05-0029 | 1

1 WASHER BS51547F015 Mot 2800-11-0015 | 1

1 WASHER, FLAT, #6 BIN | #&FLAT WASHER CMRCL | 2800-R6-5001 | 1
495

1 WASHER, SHOULDER 2648 SMITH | 2800-27-0004 | 1

1 SCREW, PAN, CAD 1, ME51957-3 coML | 2800-38-2104 | 1
CROSS RECESS,

1 SCREW, PAN, CAD 1, M851957-13 coM. | 2800-38-4104 | 1
CROSS RECESS,

1 SCREW, PAN, CAD I &-32 X 5/8 PAN CMRCL | 2800-38-6110 | 1
CROSS RECESS,

1 LOCKWASHER, #2 SPLIT | #25RLW CMRCL | 2800-42-2000 | 1
BIN 525

1 WAGHER, SPLIT LOCK, 4| #4SRLW CHMRCL | 2800~42-4000 | 1

1 WASHER, SPLIT LOCK #6 | #6SRLW CMRCL | 2800-42-6000 | 1

. TITLE ASSEMBLY NO REV
WAVETEK 1101~00~2236
PAR-‘-S Lls-r ASSY, REAR PANEL

PAGE 2

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MPGR-PART~NO MFGR | WAVETEK NO ary/eT
6
1 INSULATOR (TO-220) £0-11-83202~1674 CHOMR | 3100-00-0010 | 1
1 RES, WW. 5W. 1%, 10 RE4OG10RO DALE | 4702-65-0100 | 1
1 TRANS TIP-30 T 4902-00-0300 | 1
1 SWITCH ASSY PB 5103-00-0020 WUTK | 5102-00-0005 | 1
1 1c LM3I7T NSC 7000-03-1700 | 1
t VOLTAGE REGULATOR LMaa7T NAT 7000-03-3700 | 1
3 0SCI  MOUNTING BLOCK | 957A-~7440 WTK | 1400-01-7880 | 1
8 LOCKWASHER REG M5 35338-136 CMRCL | 2800-45-6000 | &
STAINLESS #6é
7 WASHER. FLAT, S/S, #6| #6 WASHER STN CMRCL | 2B00-46-6000 | 4
9 SCREW, CAP, SOCKET 2800-49-4108 CMRCL | 2B00-49-6108 | 2
HD, &-32X1/2
6 SCREW, CAP, SOCKET 6-32X3/4 18-8 S/S CMRCL | 2800-49-6112 | 4
HD, &4-32%3/4
5 1C, TEMP TRANSDUCER AD550 ANDEV | 7000-05-9000 | 1
TITLE ASSEMBLY NO REV
WAVETEK 1101-00-2236
PARTS LIST ASSY, REAR PANEL
PAGE 3
REMOVE ALL BURRS ORAWN DATE
AND BREAK SHARP EDGES
TITLE
mLEASE AFPROV PARTS LIST
TOLERANCE UNLESS ASSY, REAR PANEL
TR OTHERWISE SPECIFIED
WAVETEK PROCESS X0C 010 ANGLES 1
DO NOT SCALE DWG  |MODEL NO DWG NO EV
SCALE 967 1101-00-2236
iy 23338 SHEET oF
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

———
<
®
W W
P —
S—

SEE CONNECTION TABLE.
SEE DETAIL“D".
SEE DETAIL'C",

WAVETEK PROCESS XXX:010  ANGLES :)
T_REFERENCE b/l 1207-00-2237 (CABLE § WIKE KIT) o SoALE e
NOTE: UNLESS OTHERWISE SPECIFIED SCALE 960 serIES $102-00 -2242
I I E R sneeT | of 2

P21

| —,

POWER
RETEP

OaN

P&

w3
/(TO 05C PIN 2)
]

>3

&)
\ %vm@})}

Y |
\SEE DETAIL A

el L1 [ ]e]e

P2

w2
(To 0SC PIN 9)

— W4
(To 0SC PIN 1)

(D)
(12) ()
(13) &)

REV ECN BY { DATE] app
A | PFLEASFD AZ| T35 AS
[ Gors a0 sl ivoo | AS

BNC COVER PLATE

(5) BNC Comn (3)
(6) SHOULDER WASHER (b}
(7) SOLDER LuG (3)

Swp Out/
Ext Tune In

]

g
3snd

REMOVE ALL BURRS

MATER!IAL

DRAW] DATE
AND BREAK SHARP EDGES | [, QU/JENCIO 5;65
PROJ ENGR~,
ad -S4t | Ve
R ——— R
7 feA85

WAVETEK SAN DIEGD « CALIFORNIA

TITLE

SUB-ASSY,

TOLERANCE UNLESS

FINISH

OTHERWISE SPECIFIED

REAR PANEL

0P GRAPHICSIACCUPRESS
HO A27080

2

1
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VAVZ:N

THIS DOCUMENT CONTAINS PROPRIETARY INFOR.
MATION AND DESIGN RIGHTS BELONGING YO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

DESIGNATOR | PIN | DESTINATION NOTE COLOR | "L~
1207-00-232 7 I |Q9 PIN2 | SEE DETAIL C BRN | 4.0
2 |VR% PINZ2 RED | 4.0
3 |69 PINI ORG | 3.75
¥ | VR4 PINI YEL | 2.75
5 |VR4% PIN3 GRN | 2.5
Piz 6 | VRS PINI BLWW | 2.5
7 | VRS PINZ Vio | 2.5
8 |VRS PIN3 | SEE DETAIL C GRA | 3.5
q Ne | —
10 NG | —
1207-00-1734 | | BNC CENTER BRN | 3.0
P2 2 |BNC LUG RED | 3.0
3 NC | —
1207 -00-2%35 I | BNC CENTER BRN | 2.0
P12 2 | BNC LUG RED | 2.0
3 NC | -
120#-00-7736 I | corcom PN C BLK | 11.0
2 i E RED | 11.0
3 | CORCOM PIN D ORG | 11.0
P21
A POLARIZING KEY NC | —
5 | CORCOM PINF GRN | 11.0
6 E BLU | 1.0
1207-00-23238 ! N | SEE DETAIL B WHT | 4.0
S 2 L BLK | 4.0
Pl H YEL | 4.0
P2 | CORCOM PINC | SEE DETAILB BRN | 4.0
1207 -00- 1737 | | BNC CENTER | COAX CLEAR | 11.0
PG 2 | BNC LUG PIGTAIL 0RG | 1.0
3 NC | —
Wi — |PWRRECEPIGNDLUG | 1B AWG  TO CHSGND| GN/YL | 2.0
W5 — |R227 TO 0SC MTG BLK BLK | 4.0

&COVEP\ WITH HEATSHRINK | EOTH ENDS.

ALL WIRE TG BE 22 AWG LXCEPT AS NOTELD.

i
e ]

l BY IDATEI App

DESIGNATOR] PIN | GA. COLOR LENGTH | DESTINATION NOTE
w2 R227-| 22 WHT 3.0 PI-4 (osc)
w3 Qa9-3 | 22 RED 1.0 0SC TUNE - | (PIN 2)
Wl Ro28-2| 22 BRN 13.5 0SC TUNE + | (PIN 1)
Wé R227-2| 22 BLK 0.5 R228-1
w7 R227-1 | 22 BLK .5 R228-1
ws R227-2| 22 BLK 1.5 R228-2

T

£
e, A
7

DETAIL B

HEAT SHRINK
1.0 DIA
P/N 6001-21-6000

Fa-. 2 5
TYP

1

_we
(To P1-9)

LR RZE R N RV S Y Rl

1716 DIA HE ATSHRINK 7

£ conp 600I-72-0

L
000

1K
b—

50 LONG
TYP

INSULATOR,FISH PAPER
P/N 1400-00-8370

TRIM LEADS FLUSH
WITH SWITCH HOUSING

DETAIL C

a4
TIP 30

(O

A
V OuT
VN

DETAIL

SEE WIRE TABLE ABOVE

3 PL

A

S e

VRS V Ry
Lm a7 LM 337
yO¢ 50/

123

7

VvV out

Rz28

Rz227

— - REMOVE ALL BURAS ToRAwR ATE
T~ [ AN ] == COAX o eAl SHARP EOGES Joe J 5[‘7 ANVE
/7\CABLING &1 TO BE, COVERED WITH L E 77 T~ PIGTAIL e 004 |7 W LS
BLACHK SLEE 4 " :
K SLEEVING (1/4 DIA) NO. 4 - 7E T SUB-ASSY,
6. HOOK-UP WIRE TO MEET OR EXCEED VL STYLE 1429, o oL e OTHERWISE SPECIFIED REAR PANEL
38 f 1 WAVETEK PROCESS NRX o0 ANGLES:
AW)RE TO MEET OR EXCEED UL STYLE 106!, DO NOT SCALE DWG_[esei v
NOTE UNLESS OTHERWISE SPECIFIED SeaLe ‘760 SER'ES 0]02"00‘“22’1‘2
E‘é_?.'? 23338 SHEET =) oF 2
D R R
7 6 5 4 3 2 1




THIS DOCUMENT CONTAINS PROPRIETARY INFOR.
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFCR | WAVETEK NO ary/pPT REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MFGR | WAVETEK NO. | QTY/PT
NONE ASSY DRWG, REAR PANEL | 0102-00-2242 WUTK | 0102-00-2242 | 1 VRS 1c LM317T NSC 7000-03-1700 | 1
1 REAR PANEL, 952-7370 WWTK | 1400-01-7370 | 1 VR4 VOLTAGE REGULATER LM337T NAT 7000-03-3700 | 1
1 SPACER, SWAGE 250 £310-4-2C LYNTR | 2800-04-0002 | 1

H. 250 DIA
1 NUT, FRESS S-632-2 PEM 2800-12-0012 | 1
1 NUT, PRESS S-440-2 PEM 2800-16-0011 | 1
1 PRESS NUT, 2-56 §-256-0 PEM 2800-16-0017 | 1
NONE ABSY, CABLES & WIRES | 1207-00-2237 WUTK | 1207-00-2237 | 1
NONE INSULATOR, PWR SWITCH | 801-8370 Wtk | 1400-00-8370 | 1
REF: 1600-99-0001
2 REAR HEATSINK 957A-7283 WTK | 1400-01-7283 | 1
REF : 3200~06-0002
3 SHIELD, AC LINE 957A-7711 WTK | 1400-01-7711 | 1
4 SILKGCREEN, COVER 1800~01-9990 WTK | 1400-01-9990 | 1
PLATE, BNC
5 BNC CONN KC-7944 KING | 2100-01~0002 | 3
8 RECEPTACLE bus CORCM | 2100-03-0048 | 1
7 SOLDER LUG 1497 SMITH | 2100-04-0012 | 3
9 FUSE, 1A, 250V, 5-B MpL 1 BUSS | 2400-05-0029 | 1
TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO. REV
WAVETEK, 1206-00-2242 WAVETEK 1206-00-2242
ASSY, REAR PANEL ASSY, REAR PANEL
PARTS LIST PARTS LIST
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART~NO MFGR | WAVETEK NO aTyY/PT
19 WASHER B51547F015 HoT 2800-11-0015 | @
13 WASHER, FLAT, #6 BIN | #4FLAT WASHER CMRCL | 2800-26-6001 | 4
495
6 WASHER, SHOULDER 2668 SMITH | 2800-27-0004 | &
15 SCREW, PAN, CAD I, MS51957-3 com. | 2800-38-2104 | 4
CROSS RECESS,
18 SCREW, PAN, CAD I, MS51957-13 com. | 2B00-as-4104 | 3
CROSS RECESS,
11 SCREW, PAN, CAD 1 6-32 X 5/8 PAN CMRCL | 2BO0-3B-6110 | 4
. CROSS RECESS,
16 LOCKWASHER, #2 SPLIT | #2SRLW CMRCL | 2B00-42-2000 | 4
BIN 525
20 WASHER, BPLIT LOCK, 4| #4SRLW CMRCL | 2800-42-4000 | 3
12 WASHER, SPLIT LOCK #& | #&SRLW CMRCL | 2800-42-6000 | 4
6
17 INSULATOR (TO-220) 60-11-B302-1474 CHOMR | 3100~00-0010 | 3
R227 R228 RES, WM, 5, 1%, 10 REGOG1ORO DALE | 4702-65-0100 | 2
a9 TRANS TiP-30 1 4902-00-0300 | 1
10 SWITCH ASSY PB 5103-00-0020 WTK | 5102-00-0005 | 1
TITLE ASSEMBLY No REV
WAVETEK, i 1206-00-2242
PARTS LIST ASGY, REAR PANEL
PACE 2

I B8y IDATEI APP

REMOVE ALL BURRS
AND BREAK SHARP EDGES

Torawn DATE

MATERIAL

PROJENGR

WAVETEK SAN DIEGO * CALIFORNIA

TITLE
IRELEASE AVPROV
TOLERANCE UNLESS PARTS LIST
OTHERWISE SPECIFIED
;I'XJ\IISEP‘"‘I’EK PROCESS XXX 010 ANGLES:1 ASSY, REAR PANEL
XX - .030
NOTE UNLESS OTHERWISE SPECIFIED DO NOT SCALE DWG ~ JMODELNO OWG NO REV
SCALE
962 1206-00-2242
CODE
GISHOP GRAPHICS ACTUPHEGS DENT 23338 SHEET OF
REGRDER 10 A3+080

2

1




THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHYS BELONGING TO
WAVETEK AND MAY NOT BE HEPRQDUCED FOR ANY
AEASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

1.

A SOLDER ITEM 6, WIRE ASSEMBLY TO ITEM 4, POT.

REF (1)~

DETAIL A’

INSTALL ITEM 2, DISPLAY BOARD ONIO ITEM 1,
PANEL SUB-ASSEMBLY.

43\: ON ITEM 4, POT, BEND PIN 2 AND LOOP RED

[ [>

WIRE AS SHOWN,

INSTALL POT ONTO ITEM 1, WITH SHOULDER
WASHER AND MOUNTING HARDWARE AS SHOWN.

POSITION POT TO PERMIT PIN 2 AND RED WIRE
LOOP TO PROTRUDE THROUGH NOTCH IN ITEM 3,
DIGITAL BOARD.

DRESS WIRE ASSEMBLY, ITEM 6, DOWN BETWEEN
ITEM 2, DISPLAY BOARD AND ITEM 3, DIGITAL
BOARD.

PLACE PANEL NUT ON POT BUSHING AS INDICATED.
INSTALL ITEM 3, DIGITAL BOARD.

AFTER STEP 8, TIGHTEN NUT AGAINST SUB-PANEL,
ADD LOCTITE,

(8)(7) FLAT WASHER
O)(7) SPLIT LK WASHER

\@ PANEL SUBASSY

ECN

BY | DATE

arp

CORELEASED

AZ |5 B5 AD
4967 AS |9 B5) AS
C
(4) PoT
(5) SHOULDER WASHER
AVE VN !
(6) CABLE ASSY  (REF 1207-00-2351)
SEE TABLE A
B
TABLE A N
P2 | COLOR | LENGTH| POT §
] BRN 7.5 i 8
2 RED " 2 N
3 ORG, " 3 g

ano sreak suane ences | [, (QUIJENCIO |al2ak

MATERIAL

g

PRQJ ENGR
ab Stk |7b

WWAVETEK . orcocuvors| A

TITLE

TOLERANCE UNLESS

FINISH

OTHERAWISE SPECIFIED

ASSY,
FRONT PANEL

WAVETEK PROCESS i:" : g;g ANGLES @1
» DO NOT SCALE DWG  MODEL NO DWG NO REV
NOTE UNLESS OTHERWISE SPECIFIED e — 260 e B
g 23338 SHEET f of f
6 5 A 4

2

1




1

l REV l ECN l BY lDATEl APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR~PART-NO MFGR WAVETEK NO QrY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIGHMFGR-PART-NO MFGR WAVETEK NO arv/PT REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MFGR WAVETEK NO QTY/PT
NONE ASBY DRWG, FRONT 0102~00-2209 WITK 0102-00-2209 | 1 NONE SWITCH 960-0120 1400-02-0120 | 1
PANEL CAP, PLAIN, LIGHT GRAY NONE 1c LM555CN NSC 7000~05-5500 | 1
1 FRONT PANEL SUB-ASSY, | 962-2215 WYTK 1206-00-2215 | 1 NONE CAP, CER, MN, . O1MF, 50V | GES50~-103ZA MURAT | 1500-01-0310 | 1 NONE ic 4017 FAIR 8000-40-1700 | 1
962
NONE CAR, CER, MON, . 11MF, 50V | CACO3Z5U104Z050A CORNG | 1500-01-0405 | 1 NONE IC, FROGRAMMED 8600-00~-0330 WVTK B4600-00-0330 | 1
P2 ASSY DRWG. FRONT 0102-00-2209 WYTK 0102-00-2209 | 1 REF: 8000~16~-6401
PANEL NONE CAP, TANT, 1MF, 35V 150D105X7035A2 SPRAG | 1500-71-0502 | 1
NONE 1C, PROGRAMMED 8600-00-0331 WYTK 8600-00~0331 | 1
P2 HOUSING, CONN 3-POS 87499-5 AMP 2100-03-0042 | 1 NONE CAP, TANT, 220MF, 10V 196D227X9010TES SPRAG | 1500-72-2701 | 1 REF: BOOO~16-8400
P2 WIRE, HU, 2264 HO101029 (BRN) JUDD 6£000-32-2001 | 1 NONE DRILL DRWG. DIGITAL 1700~-00-1857 WYTK 1700-00~-1857 | 1 NONE 1€, PROGRAMMED 8600-00~0332 WVTK 8600-00-0332 | 1
BD REF: 8000-16~6401
P2 WIRE, HU, 226A HO101029 (RED) JUDD 6000~32-2002 | 1
NONE CONN, RCPT, SIP, B8 6£6950-008 BERG 2100-02-0164 | 1 8 WASHER, FLAT, #6 BIN | #6FLAT WASHER CMRCL | 2800-26-6001 | 7
P2 WIRE, HU, 22GA HO10102% (ORN) JUDD 4£000-32-2003 | 1 PIN 495
2 ASSY DRWG, DISPLAY BD| 0101-00-185%1 WUTK 0101-00~1851 1 NONE CONN, RECPT, 13 PIN 6431131 AMP 2100-02-0185 1 5 WAGHER, SHOULDER 2668 SMITH 2800~-27-0004 1
2 CAP, CER, MON, 1MF, 50V | CACO3ZS5U104Z050A CORNG | 1500-01-0405 | 1 NONE S: PB SPST N.O 39-22100 LICON | 341 1104 1 7 SCREW, FILL, CAD 6~32%5/16 FILL CMRCL | 2800-39-6105 | 7
(LIGHTED) 1. CROSS
2 CAP, MICA, 100PF, 500V DM15-101J ARCO 1500-11~0100 | t RECESS, 6-32X5/16
NONE KNDB: PB 5@ GRY 370 0763 1
2 CAP, POLYE, 28MF, 8OV 192P2249R8 SPRAG | 1500-42-2403 | 1 LIGHTED 5830 9 WASHER, S8PLIT LOCK #6 | #6SRLW CMRCL | 2800-42-4000 | 7
[3
2 DRILL DRWG. DISPLAY 1700-00-1851 WVTK 1700-00-1851 1 NONE LIGHT PIPE: 371 2951 1
BD PUSHBUTTON SWITCH 4 FREQUENCY POT, MOD 4609-71-0322 WYTK 4609-71-0322 | 1
2 CONN HEADER, SIP, 8 AMP 87465-1 2100-02-0165 | 1 NONE POT, RF, 10K SPPNO4OP 103U AB 4400-01-0325 | 1 3 RES, MF, 1/8W, 1%, 1K RNSS5D-1001F TRW 4701-03-1001 | 1
PIN
NONE POT, TRIM, 20T, 1K LBXR1K BECK 4609-90-0015 | 1
2 SKT, IC, 40PIN DILB~40P-108 BURND | 2100-03-0030 | 1 |
NENE RES, MF, 1/8W, 1%, 1K RNSSD-1001F TRW 4701-03-1001 | 1
TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO. REV
WAVETEK s 1101-00~2209 WAVETEK s 1101-00-2209 WavETEK 1101-00-2209
PARTS LIST ASSY, FRONT PANEL., 962 PARTS LIST ASSY, FRONT PANEL., 962 PARTS LIST ASSY, FRONT PANEL., 962
PACE 1 PAGE 3 PAGE S5
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR=PART-NO MFGR WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART~NO MFGR WAVETEK NO. QTY/PT
2 DISPLAY, LIGUID CRYS 739A~3-5 BECK 2400-03-0006 | 1
NONE REES, MF, 1/8W, 1%, 10 RNSSL—10ROF TRUW 4701~03-1009 | 1
2 ZEBRA STRIP LG TYPE-2L- BW-. 9H CRT 2400-03-0014 | 1
NONE RES, MF, 1/8W, 1%, 150K RNSSD~1503F TRW 4701-03-1503 | 1
2 BEZEL., BLACK CHROMATE | 120-200~13 CRT 2400-08-0002 | 1
NONE RES, MF, 1/8W, 1%, 1. 62K | RNS5D-1621F TRW 4701-03~1621 | 1
2 RES, MF, 1/8W, 1%, 10K RNSSD—100RF TRW 4701-03-1002 | 1
NONE RES, MF, 1/8W, 1%, 1B. 2k | RNS5D-1820F TRW 4701-03-1822 | 1
2 RES, MF, 1/8W, 1%, 100K RN5S5D~1003F TRW 4701-03-1003 | 1
NONE RES, MF, 1/8W, 1%, 23. 7k | RNS5D-R372F TRW 4701-03-2372 | 1
2 RES, MF, 1/8W, 1%, 464 RNSS5D-44640F TRW 4701-03-4640 | 1
NONE RES, MF, 1/BW, 1%, 40. 2K | RN55D-4022F TRW 4701-03-4022 | 1
2 RES, MF, 1/8W, 1%, 49 9K | RNSSD-4992F TRW 4701-03-4992 | 1 ]
NONE RES, MF, 1/8W, 1%, 464 RNSSD-4640F TRW 4701-03-4640 | 1
2 RES) MF, 1/BW, 1%, 459K RNS55D-4993F TRW 4701-03-4993 | 1
NONE RES, MF, 1/8W, 1%, 5. 76K | RNSS5D-5761F TRW 4701~03~5761 | 1
2 RES, MF, 1/8W, 1%, 750 RNS5D-7500F TRW 4701-03-7500 | 1
. NONE RES, MF, 1/8W, 1%, B25 RNSSD-8250F TRW 4701-03-8250 | 1
2 DIODE, ZENER &. 2V 1NB23A HOT 4801-01-0823 | 1
NONE RES, MF, 1/8W, 1%, 8. 87K | RNS5D-BB71F TRUW 4701-03-8871 | 1
2 LED, RED LNR30RP PANAS | 4899-00-0042 | 1
NONE RES MODULE, 10K 4310R-101-103 BOURN | 4770~00-0008 | 1
2 LED, GREEN LN330CP PANAS | 4B99~00~0043 | 1
NONE RES MODULE 4310R-101-471 BOURN | 4770-00-0009 | 1
2 TRANS 2N3706 FAIR 4901~03-9060 | 1
NONE DIUDE 1N414B FAIR 4807-02-6666 | 1
2 1c ICL7106CPL INTSL | BO0OO-71-0600 | 1
NONE LED, RED LN230RP PANAS | 4899-00-0042 | 1
NONE ASSY DRWG, DIGITAL BD| 0101-00-1857 WVTK 0101-00-1857 | 1
NONE LED LTL~4222 LITON | 4899-00-0044 | 1 E
NONE ASSY, 3 CONDUCTOR 960-SERIES-2349 WVTH 1207-00-2349 | 1
CAHLE NONE CABLE, FLAT, FLEX, 26 2-B&942-5 AMP 6001-60-0015 | 1 ]
PIN 2 5 INCHES
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV T
MVETEK 1101~00-2209 WAVETEK 1101-00-2209
PARTS LIST ASSY, FRONT PANEL, 962 PARTS LIST ASSY, FRONT PANEL, 962
PAGE 2 PAGE 4
REMOVE ALL BUARS DRAWN DATE A
AND BREAK SHARP EDGES W
WETEK . occo - couromn
TITLE
RELEASE APPROV
PARTS LIST
TOLERANCE UNLESS
FINISH OTHERWISE SPECIFIED ASSY, FRONT PANEL
WAVETEK PROCESS XXX 1010 ANGLES -1
XX 030
DO NOT SCALE DWG MODEL NG DWG NO REV
NOTE UNLESS OTHERWISE SPECIFIED SCALE
962 1101-00-2209
Genr 23338 SHEET OF
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REV ECN BY [DATE|APPV

A RELEASED AS 17-45] AS

10K
R19
A20 /jIPG‘
NV -
O 49 9K \,
o DISPLAY LCD s " 2N3906
P2
— 4,8, 28, 33-40
4 _J ; 100s L 10s Lt is | 083 16
B8P A B CODEFGABTCDETFTG GABTCUDETFG P IK
1130 29 14] 10] 9 31 39 o5 24 15 14 13 28] 27] 2] 2d[ 1/ 1g 17 2 23 2 3
R1B 100K
21|23 16 24 15 18 17,22/ 12 11/ 10, 9141325 5 4 3 2 8 6§ 7/ 20 19
BP A B CDETFGASBTCODOTETFT GHABTCDETFG P IK
40 osct | 100s i 10s I 1s J v J-
c7
R7 100K us
L A3 ggen ICL 7106 VOLTMETER R
INPUT REF - TEST |37
3 38 | 05C3 r 7 r :1;
{¢ -y INT BUF a-2 €~ €+ HI LO coM Lo HI
100 pf G S o
SOM . o8 27 2 29 33( 34 31 10 32 35 36
INB23A « CRp
4 Rz 1Ca 1Cs
P cR| 1 2 T 22 SR8 T4 C6 J208-1
13V — - MYLAR T T t > REF _HI
, J208-6 750 g J208-2
+13V — ’\/\/\,R . = by 3w REF |0
J20A-6 1
Co2 J208-3
GND »«e‘Q . o = COM
J20B-8 | % S INe_LO
SWEEP »<e—— LINE J208-4
SWEEP INDIC <77 = INP_HI
'§§@§ INDIC  {GREEN) ™ =
Jaog-7 CR | 15
SWEER =~ ¢
L. J20A-5
VeC = J20A-8
= QSC_+5_V
< J20A-4
VIASET L Jeoa3 g 2 a2 e 45_KHZ
[+d 464
#E
. J20A-2 « A27
CW_LITE —~e—0— W\ —
o 464
#
. J20a-4 & A28
DF_LITE =< —
o 464
#

DATE

M
CfaerpleL  leve . NVASRAEETEEIC  siv DIFGO. CALIFOANIA
PRCUi ENGR 7-)98; '

i C L&A TITLE
Lo DISPLAY CIRCUIT BOARD

3. ALL DIGDES ARE TYPE 1N4148

2. ALL CAPACITORS IN MICROFARADS MODEL NO. DRAWING NUMBER REV
1. ALL RESISTORS IN OHMS, 1/B W, 1% 960 SERIES 0103-00~1851 A

NOTE: UNLESS SPECIFIED OTHERWISE cooe 10en1 23338 SHEET 1 OF 1




5 / 6 5 3 4 3 2 1
]nzv ] ECN ! I BY IDATEI Apg
m?oon ARD D!NON MGN"I I!L‘&C.;IN':FOV“D
:AVIT!KWHAV NOTI::;:‘%E?W&
MAINTENANCE W T WRITTEN AUTHORIZATION
i /A\LCD BEZEL
SHORT LEAD PC BOARD
TO CATHODE D
’1 20 28~
_— L SOCKET
SOCKET
1.70 MAX. - LED BEND INSERT TABS OF BEZEL
5 TO AVOID CONTACT WITH PINS, SOLDER PADS, OR TRACES.
DETAIL , TRIM END OF TAB IF REQUIRED
1 NOTE: INSTALL LED'S FLUSH
TO PCB TYP 5 PLCS
DETAIL "A" DETAIL A-A -
NOTE: BEND ALL PINS 90° OUTBOARD
TO POSITION SHOWN PRIOR TO
SOLDERING ON COMPONENT SIDE
SOCKET PC BOARD
Br ‘}B A{‘ '}A P/N 2100-03-0030 1700-00-1851
SEE DETAIL"A"
BEZEL C
P/N 2400-08-0002
Yece TBEIIR U2 iC oz
¥R8 olzkzs P/N 8000-71-0600
O\ ° L U6 LCD
E T_—"" PIN 2400-03-0006
8 )
[« ]
1_.5
N P.
P20A—~__| s |
c m © 00
P20B—__| o rzo-to = 'ﬁu o OTHER COMPONENTS
gogogo———— = OMITTED FOR CLARITY
THIS EDGE TO MOUNT FLUSH B
TO PC BOARD SURFACE
BOTH ENDS |
BEZEL N
(P/N 2400-08-0002) o
o
(CIRCUIT SIDE) - @
; < o
. P
P (O]

CRI, CR2,C2,C9, AND R5 TO HAVE 0.4 PREP.

AOBSERVE LCD REFLECTION AND ORIENT
‘+' END TOWARD EDGE OF BOARD

HANDLE WITH STATIC-SENSITIVE PROCEDURES

LCD
&(P/N 2400-03-0006)

REMOVE CLEAR TAPE FROM
GLASS BEFORE INSTALLATION

(COMPONENT SlDE) ZEBRA STRIP AKD BRE AK DARAY EDGES| L. GILIIJENCIO /fé’a’;@s‘ BNVETEK ..
/3\ COMPONENT SIDE OF PC BOARD, IN THIS AREA, TO BE SPRAYED PIN 2400-03-0014 R AL
WITH TWO LAYERS OF HUMI-SEAL AFTER ASSEMBLY AND PRE-TEST 2 PL s | ASSEMBLY,
APPLY SUFFICIENT FORCE TO PROPERLY INSTALL R Wi IPES T | DISPLAY BOARD
AS SHOWN SO 010 ANGLES 1
I. FOR PARTS LIST SEE 120
e GE 0 series|0 1 01-00 <1851 A
2: é NOTED E‘?N‘, 23338 SHEET | of |
RRREHg 7 6 5 ) 4 3 2 1



THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE AEFRODUCED FOR ANY
REASON EXCEPT CALIBRATION OPERATION AND
MAINTENANCE WITHOUT WRITTEN AUTHOR ZATICN

REFERENCE DESIGNATORS PART DESCRIPTION CRIG-MFGR-PART-NO MFGR WAVETER NO. QTY/PT
NONE ASSY DRWG, DISPLAY BD| 0101-00-1851 WVTK 0101-00-1851 1
€2 €5 €6 C7 C9 CAP, CER, MON, . 1MF, 50V CACO3Z5U104Z050A CORNG 15300-01-0405 b
€3 CAP, MICA, LQOPF, 500V DM15-101J ARC( 1500~11~0100 1

ca CAP, POLYE, 22MF, 80V 192P2249R8 SPRAG 1500-42-2403 1
NONE DRILL DRWEG. DISPLAY 1700-00-1851 WVTK 1700-00~-1851 1

BD
NONE P20B CONN HEADER, SIP, 8 AMP 874651 2100-02~0145 a
PIN
NONE SKT, IC, 40PIN DILB~-40P-108 BURND 2100-03~0030 1
Us DISPLAY, LIGUID CRYS 739A-3-5 BECK 2400-03-0006 1
NONE ZEBRA STRIP LG TYPE-2i- 8W- 9H CRT 2400-03-0014 2
NONE BEZEL. BLACK CHROMATE 120-200~13 CRT 2400-08-0002 1
R19 RES, MF, 1/78W, 1%, 10K RNS5D~1002F TRW 4701-03~1002 1
Ri8 R7 RES, MF, 1/8W, 1%, 100K RNS5D-1003F TARW 4701-03-1003 2
R26 R27 R2E RES, MF, 1/8W, 1%, 464 RNSSD-4440F TRUW 4701-03-4440 )
R20 RES, MF, 1/8W, 14, 49 9K RNGS5D-4992F TRW 4701-03-4992 1
RB RES, MF, 1/8W, 1%, 499K RNS5D-4993F TRW 4701-03-4993 1
RS RES. MF. 1/8W, 14, 750 RNS5D~7500F TRW 4701-03-7500 1
V/AVETEK TITLE ASSEMSLY NO 1208-00-1851 REV
PARTS Lls-r DISPLAY BOARD
PAGE 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR~PART--NO MFGR WAVETEK NO QTY/PT
CR1 CR2 DIODE, ZENER & 2V 1INB23A MoT 4801-01~-0823 2
CR14 CR15 CR20 CR4 LED, RED LN230RP PANAS 4899-00-0042 4
CR3 LED. GREEN LN3306P PANAS 4899-00-0043 1
a1 TRANS 2N3904 FAIR 4901-03-9060 1
uUs 16 ICL.7104CPL INTSL 8000-71-0400 1
WAVETEK TITLE ASSEMBLY NO 1208-00-1851 REV
PAR-I-S L'ST DISPLAY BOARD
PAGE 2
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1

THIS DOCUMENT CONTAINS PROPRIETARY (NFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-ND MFGR | WAVETEK ND aTv/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG~MFGR-PART-ND MEGR | WAVETEK NO aTY/PT
NONE ASSY DRWG, DIGITAL BD| 0101-00-1857 WUTK | 0101-00-1857 | 1
RNZ RNZ RES MODULE, 10K 4310R-101-103 BOURN | 4770-00-0008 | 2
NONE ASSY DRWG. DIGITAL BD| 0101-00-1857 WTK | 0101-00-1857 | 1
RN1 RES MDDULE 4310R-101-471 BOURN | 4770-00-0009 | 1
NONE HEADER, CONN 3 PIN £40440-3 AMp 2100-02-0117 | 1
CR34 DIODE 1Na148 FAIR | 4807-02-6666 | 1
NONE WIRE, HU, 226A HO101029 (BRN) JUbD | 6000-32-2001 | 1
cRr21 LED, RED LN23ORP PANAS | 4899-00-0042 | 1
NONE WIRE, HU, 226A HO101029 (RED) JUDD | 6000-32-2002 | 1
CR10 CR11 CR12 CR13 CR1&4 | LED LTL-4222 LITON | 4899-00-0044 | 12
NONE WIRE, HU, 226A +0101029 (DRN) JuDp | 6000-32-2003 | 1 CR17 CR18 CRS CR6 CR7 CRE
CRY
st SWITCH 960-0120 1400-02-0120 | 1
CAP, PLAIN, LIGHT GRAY NONE CABLE, FLAT, FLEX, 26 | 2-B&942-5 AMP £001-60-0015 | 1
PIN 2.5 INCHES
co CAP, CER, MN, OIMF, S0V | GE50-103ZA MURAT | 1500-01-0310 | 1
uz7 1c LMS55CN NSC 7000-05-5500 | 1
C1 €20 €21 €22 €23 €24 C25 | CAP, CER, MON, 1MF, 50V | CACO3Z5U104Z0S0A CORNG | 1500-01-0405 | 14
C26 €27 €28 €29 €30 C31 €39 ua 1c 4017 FAIR | 8000-40-1700 | 1
cos CAP, TANT, 1MF, 35V 150D105X9035A2 SPRAG | 1500-71-0502 | 1 u1 1C, PROGRAMMED B&00-00~0330 WUTK | 8400-00-0330 | 1
REF: 8000-16-6401
c103 CAR, TANT, 220MF, 10V 196D227X9010TES SPRAG | 1500-72-2701 | 1
u3 IC, PROGRAMMED 8600-00-0331 WUTK | 8600-00-0331 | 1
NONE DRILL DRWG, DIGITAL | 1700-00-1857 WTK | 1700-00-1857 | 1 REF: BOOO-16-B400
BD
uz 1C, PROGRAMMED 8600-00-0332 WTK | 8600-00-0932 | 1
J20A J20B CONN, RCPT, SIP, B £6950-008 BERG | 2100-02-0164 | 2 REF: 8000~16-6401
PIN
J4A JAB CONN. RECPT, 13 PIN | 643113-1 aMp 2100-02-0185 | 2
51 510 S11 S12 S13 82 53 84 5: PB SPST N.O 39-22100 LICON | 341 1104 13
TITLE ASSEMBLY N REV TITLE ASSEMBLY NO REV
WaAvVETEK O o0e-00-1857 & WAVETEK 1208-00-1857
PARTS LIST ASSY, DIGITAL BOARD PARTS LIST ASSY, DIGITAL BOARD
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK NO aTY/PT
S5 S6 57 58 S9 (LIGHTED)
NONE KNOB: PH SG GRY 370. 0763 12
LIGHTED 5830
NONE LIGHT PIPE: 371. 2951 12
PUSHBUTTON SWITCH
R1 POT, RF, 10K SPPNO4OP 103U AB 4600-01-0325 | 1
R13 R14 POT, TRIM, 20T, 1K LBXRIK BECK | 4609-90-0015 | 2
R21 RES, MF, 1/8M, 1%, 1K RNS5D-1001F TRW 4701-03-1001 | 1
R3 R4 Ré& RY RES, MF, 1/8W, 1% 10 RNSSD-10ROF TRU 4701-03-1009 | 4
R193 RES, MF, 1/8W, 1%, 150K | RN55D-1503F TRW 4701-03-1503 | 1
R12 RES, MF, 1/84, 1%, 1. 62K | RNSSD-1621F TRW 4701-03~1621 | 1
R10 RES, MF, 1/8W, 1%, 18. 3K | RNS5D-1820F TRW 4701-03-1822 | 1
R192 RES, MF, 1/B4, 1%, 23 7K | RNS5D-2378F TR 4701-03-2a72 | 1
Rt RES, MF, 1/8W, 1%, 40. 2K | RNSSD~4022F TR 4701-03-4022 | 1
R1B R2 R24 R2S RES, MF, 1/6W, 1%, 464 RN55D-4640F TRU 4701-03-4640 | 4
R15 RES, MF, 1/8M, 1% 5 74K | RNSSD~5761F TR 4701-03-5761 | 1
R17 RES, MF, 1/8W, 1%, 825 RNS5D-B250F TRW 4701-03-8250 | 1
Ri& RES, MF, 1/8W, 1%, 8. 87K | RNSSD-8871F TRW 4701-03-8071 | 1
TITLE ASSEMBLY NO. REV
WAvETEK ~ 1208-00-1857
PARTS LIST ASSY, DICITAL BUARD
PAGE 2
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MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

NOTE UNLESS OTHERWISE SPECIFIED

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR-PART-NO MFGR WAVETEK NO. aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORI6-MFGR-PART=NO MEGR WAVETEK NO. QTY/PT
NONE ASSY DRWG, MAIN BOARD | 0101-00~1848 WUTK 0101-00-1848 | 1
R152 RES. €/ LW, 5%, 43 RCIZGF430J AB 4700-35-0430 | 1
€1 C105 C11 €20 €21 €22 €23 CAP. CER, MUN, 1MF, S50V CACO3Z5U1042050A CUORNG 1500-01-040% 27
€40 C42 €43 €45 €47 €50 €59 R12 R121 R15 R140 R204 R20Y RES, MF. 1/8W, 1%, 1K RNS5D-1001F TR 4701-03-1001 | 9
C&O €72 C73 €84 CB7 £8E8 (8Y RS54 R&4 R&O7
C9 CP0 C91 C97 C98 €99
R122 R139 R148 R150 R157 RES, MF, 1/8W, 1%, 10K RNSSD-1002F TRUW 4701-03-1002 | 14
cas CAP, CER, . OOSMF, 50V cKh-502 GRL 1500-058-0210 | 1 R162 RZ25 R226 R49 RS0 RS54
RS5 R&0 Ré&1
€10 €2 €3 €54 C7 €8 CAP, ELECT, 10MF/25V CRE SERIES 10/25 CAPAR | 1500-31-0002 | &
RADIAL LEAD. 5P 10 R62 R&63 RES, MF, 1/8W, 1%, 100k | RNS5D~1003F TRW 4701-03-1003 | 2
C4 C5 €57 Cb Cé2 CAP, ELECT, 100MF, 25V | ULBIVIOIM NICH 1500-31-0102 | 5 R149 R222 R223 RES, MF, 1/8W, 1%, 1M RNBSD-1004F TRW 4701-03-1004 | 3
RADIAL LEAD, 8P 20
R107 R134 R144 R151 R182 RES, MF, 1/8W, 1%, 10 RNS5D-10ROF TRUW 4701-03-1009 | 7
cot CAP, ELECT, 1000MF/16V | CRE SERIES 1000/1é CAPAR | 1500-31-0211 | 1 R199 R47
RADIAL LEAD, SP 20
R108 R158 RES, MF, 1/8W, 1%, 11K RNS5D-1102F TRW 4701-03-1102 | 2
ce3 CAP, ELECT, 220MF, ULB1H221M NICHC | 1500-32-2103 | 1
50 RADIAL LEAD R1S5 RES, MF, 1/84W, 1%, 11 5K | RNS5D-1152F TRU 4701-03-1152 | 1
C92 €93 €94 C95 CAP, TANT, IMF, 35V 196D105X0035HA1 SPRAG | 1500-71-0512 | 4 R141 RES, MF, 1/8W, 1%, 1. 21K | RNSSD-1211F TRW 4701-03-1211 | 1
Cab C48 C49 €51 CAP, TANT, 220MF, 10V 196D227X9010TES SPRAG | 1500-72-2701 | 4 R109 RES, MF. /84, 1%, 124k | RNS5D-1243F TRW 4701-03-1243 | 1
cs2 CAP, TANT, 47MF, 20V 196D476X9020PE4 SPRAG | 1500-74-7601 | 1 R110 RES. MF, 1/8W, 1%, 13K RNS5D-1302F TRU 4701-03-1302 | 1
NONE DRILL DRWG, MAIN BD 1700-00-1848 WYTK 1700-00-1848 | 1 R179 RES. MF, 1/BM, 1%, 1 5K | RNS5D-1501F TRW 4701-03-1501 | t
P12 HEADER 1-640386-0 AMP 2100-02-0079 | 1 R126 RES, MF, 1/8W, 1%, 15K RN55D-1502F TRW 4701-03-1502 | 1
P10 P11 P13 P19 P3 P5 P4 P7 CONN HEADER 3 PIN £40456-3 amMp 2100-02-011&4 | 10 R140 RES, MF. 1/8W, 1%, 150K | RNS5D-1503F TRU 4701-03-1503 | 1
P8 P9
TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO REV
WAVETEK 1208-00~1848 A WAVETEK 1208-00-1848 A
PARTS LIST PRE WAVE LOAD MAIN BD PARTS LIST PRE WAVE LOAD MAIN B0
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER-PART~NO MFGR WAVETEK NO aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK NO. aTY/PT
RS7 RES, MF, 1/8W, 1%, 17 4K | RNSSD-1742F TRW 4701-03-1742 | 1
PiS P16 P17 P18 CONN, W/SHROUD, 12 AP 1025674 2100-02-0166 | &
PIN R1B1 RES. MF, 1/8W, 1%, 1. 78Kk | RNSSD-17B1F TRW 4701-03-1781 | 1
Paa P4B CONN, RECPT, 13 PIN | 443113-1 AP 2100-02-0185 | 2 R58 RES. MF, 1/8v 1%, 19 6K | RNS5D~1942F TRW 4701-03-1962 | 1
P14 P2 3 POS HEADER 22-10-2031 MOLEX | 2100-03-0052 | 2 R142 RES, MF, 1784, 1%, 2K RN55D-2001F TRW 4701-03-2001 | 1
TPL TP12 TP13 TP14 TR1S BUSS BAR STANDOFF 2110-001 ARTWR | 2100-05-0024 | 30 R125 RS1 RS2 RES, MF, 1/8W, 1%, 20K RNS5D-2002F TRW 4701-03~2002 | 3
TP14 TP2 TP23 TPR4 TP25
TP26 TP27 TP28 TP29 TP3 R186 RES. MF, 1/8W, 1%, 2 21K | RNS5D-2211F TRW 4701-03-2211 | 1
TR30 TP31 TP32 TP33 TP34
TP35 TP3& TP3B TPI9 TP4 RB RES, MF, 1/8W, 1%, 2 37K | ANSSD~2371F TRW 4701-03-2371 | 1
TR40 TP5 TP& TP7 TPB
R10 R13 R14 R1B5 R9 RES, MF, 1/8W, 1%, 249 RNSS5D-24%0F TR 4701-03~-2490 9
CR35 R146 R1b61 R166 W10 Wil JUMPER 05 2800-12-0048 WWTK | 2800-12-0048 | 9
W13 W7 W8 R11 RES, MF, 1/8W, 1%, 2. 49K | RNS5D-2491F TRW 4701-03-2491 | 1
K1 K2 K3 RELAY CSW~5 HI-6 4500~00~0016 | 3 R2 RES, MF, 1/8W, 1%, 2 B7K | RNSSD-2871F TRY 4701-03-2871 | 1
R128 POT. TRIM, 20T, 10K 4BWR10K BECK 4609-90-0002 | 1 R184 RES. MF. 1/8W, 1%, 301 RNS5D-3010F TRU 4701-03-3010 | 1t
R112 R124 R130 POT, TRIM, 20T, 20k &BWRZOK BECK 4609-90-0003 | 3 R1 R183 R188 R&5 RES, MF, 1/8W, 1%, 3 01K | RNSSD-3011F TRW 4701-03-3011 | 4
R202 POT, TRIM, 20T, 2K LBUR2K BECK 4609-90-0004 | 1 R115 R135 R137 RES, MF., 1/8W, 1%, 30 1K | RNS5D-3012F TRUW 4701~-03-3012 | 3
R154 R187 R3 POT, TRIM, 20T, 1K SBWR 1K BECH 4609-90-0005 | 3 R120 R143 RES, MF, 1/8W, 1%, 3 16K | RNSED-3161F TRU 4701-03-8141 | 2
RRO1 R203 POT, TRIM, 20T, 5K SBURSK BECK 4609-90-0013 | 2 R1b RES, MF, 1/8W, 1%, 40 2 | ANS5D-40R2F TRW 4701-03-4029 | 1
R16% POT, TRIM, 20T, 100 48WR100 BECK 4609-90-0019 | 1 R59 RES, MF, 1/BW, 1%, 464 RNS5D-4640F TRU 4701-03-4640 | 1
R229 RES, C, 1/2W, 5%, 4 7 RC=1/2-4R7J STHPL | 4700-25-0479 | 1 Ré6 RES, MF. 1/84W, 1%, 46, 4K | RNS5D-4442F TR 4701-03-4642 | 1
TITLE ASSEMBLY NO REV . TITLE ASSEMBLY NO REV
WAVETEK i 1208-00~18449 A WAVETEK B 1206-00-1848 A
PARTS LIST PRE WAVE LOAD MAIN BD PARTS LIST PRE WAVE LOAD MAIN 8D
PAGE 2 PAGE 4
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BDELONGING 71O
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
AEASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

TITLE
RELEASE APPROV PARTS LIST
TOLERANCE UNLESS PRE-WAVE
FINISH OTHERWISE SPECIFIED
WAVETEK PROCESS ;;x:g;g ANGLES :1 MAIN BOARD
DO NOT SCALE DWG MODEL NO OWG NO REV
NOTE: UNLESS OTHERWISE SPECIFIED
SCALE 960 1208-00-1848 A
DRy 23338 SHEET 2 OF

REFERENCE DESIGNATORS PART DESCRIPTION ORIG~-MFER-PART-ND MFGR WAVETEK NO. QTY/PT
R133 RS R7 RES, MF, 1/8, 1%, 499 RNS5D-4990F TRW 4701-03-4990 3
R113 R119 R123 R127 Ri32 RES, MF, 1/8W, 1%, 4 99K RNSSD-49F1F TRUW 4701034991 a8
R197 R200 RS3
R11& RES, MF, 1/8W, 14, 49 9K RNSSD-4992F TRW 4701-03-4992 1
R134 R145 RES, MF, 1/8W, 1%, 51. 1 RNSSD~51R1F TRW 4701-03-511%9 2
Ri%94 RES, MF, 1/8W, 1%, 604 RNS5D-&040F TRW 4701-03-6040 1
R156 R163 R147 R4 RES, MF, 1/8BW, 1%, &6 19K RNS5D-&191F TRYW 47010346191 4
R147 RES, MF: 1/8W, 1%, 61. 9 RNGSD~&1R9F TRW 4701036199 1
R159 RES, MF, 1/8W, 1%, £81 RNSSD-6810F TRUW 4701-03-4810 1
R129 RES, MF, 1/8W, 17, 69 BK RNS5D-6982F TRW 4701-03-6782 1
R4B RES) MF, 1/8W, 1%, 9 09K RNSED-F021F TRW 4701-03-90%1 1
R114 RES, MF, 1/8W, 1%, 9 76K RNSSD-3761F TRW 4701-03-9741 1
R138 REG, MF, 1/744W: 1%, 619K RN&OD-&193F TRW 4701-13-6193 1
R& REG, MF, 1/4W, 1%, 698K RN&OD~LF83F TRW 4701-13-6963 1
CR26 DIODE, ZENER, 3. 9V IN748A FAIR 4801-01-0748 1
CR27 DIODE, ZENER & 2V INB23A HOT 4801010823 1
CR1 CR10 CR15 CR1& CR1iB DIODE iN4148 FAIR 4807-02-6b6bb a3
WAVETEK TITLE ASSEMBLY NO 12068-00-1848 REV A
PAR-'S Lls-r PRE WAVE LOAD MAIN BD
PAGE 5
REFERENCE DESIGNATORS PART DESCRIPTION GRIG-MFGR-PART—NO MFGR WAVETEK NO. QTY/PT
CR19 CR2 CR20 CR21 CR28
CR29 CR3 CR30 CR3L CR32
CR33 CR34 CR346 CR37 CR3B
CR7 CRB CR9
31 Q11 G2 o8 TRANS 2N3704 FAIR 4901 -03-9040 4
a3 @& TRANS 2N3%04 FAIR 4301~03~9060 2
a7 TRANS 2N5485 MaT 4%01-095~4850 1
Ut U10 uiB u24 Ic aP-05CP PMI 7000-00-0500 4
ua22 Ic OP-14CP PMI 7000~00~1400 1
u2s Ic TLOB4CN TI 7000-00-8400 1
Uit ua20 ic TLIBBCN T1 7000-01-8800 2
U2 u3 ua ic LM346N NSC 7000-03-4800 3
Ua ic LM399H NSC 7000-03-9910 1
u1e u21 IC, PUR OP~AMP LM13080 NSC 7000--13-0800 2
us Ic CA-303%9 RCA 7000~30-3900 1
ue ic ne201Cy SILX 8000-02-0101 1
WAVETEK TITLE ASSEMBLY NO 1908-00-1848 REV A
PARTS LIST PRE WAVE LOAD MAIN BD
PAGE &
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

| rev |

I BY lDATEl APP

REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MEGR-PART-NO MFGR | WAVETEK NO aTv/eT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MEGR | WAVETEK NO aTY/PT
NONE ASSY DRWG, MAIN BOARD| 0101~00-2222 WWTK | 0101-00-2222 | 1 NONE RES, MF, 1/84, 1%, 10K RN55D~1002F TRU 4701-03-1002 | 1
942
NONE RES, MF, 1/8W, 1%, 100K | ANSSD-1003F TRUW 4701-03-1003 | 1
NONE SCHEMATIC, MAIN BD WUTHK 0103-04 0103-00-1848 | 1
NONE RES, MF, 1/84W, 1%, 1M RNSS5D~-1004F TRUW 4701-03~1004 | 1
NONE ASSY DRWG, MAIN BOARD | 0101-00-1848 WUTK | 0101~00-1848 | 1
NONE RES, MF, 1/8W, 1%, 10 RN55D~10ROF TRW 4701-03-1009 | 1
NONE CAP. CER, MON,  1MF, S0V | CACO325U104Z050A CORNG | 1500-01-0405 | 1
NONE RES, MF, 1/8W, 1%, 11K RN55D-1102F TRUW 4701-03-1102 | 1
NONE CAP, CER, QOSMF, 50V CK-502 CRL 1500-05-0210 | 1
NONE RES. MF, 1/84W, 1%, 11 5K | RNS5D-1152F TRU 4701-03-1132 | 1
NONE CAP, ELECT. 10MF /25V CRE SERIES 10/25 CAPAR | 1500-31-0002 | 1
RADIAL LEAD, SP 10 NONE RES, MF, 1/84, 1%, 1 21K | RNS5D-1211F TRUW 4701-03-1211 | 1
NONE CAP, ELECT, 100MF, 25V | ULB1V10tM NICH 1500-31-0102 | 1 NONE RES, MF, 1/8W, 1%, 124K | RNSSD-1243F TRU 4701-05-1243 | 1
RADIAL LEAD, SP . 20
NONE RES, MF. 1/8W, 1%, 134 RNS5D~1302F TRU 4701-03-1302 | 1
NONE CAP, ELECT, 1000MF/14V | CRE SERIES 1000/16 CAPAR | 1500-31-0211 | 1
RADIAL LEAD, SP 20 NONE RES, MF, 1/8W, 1%, 1 5K | ANS5D~1501F TRUW 4701-03-1501 | 1
NONE CAP, ELECT, 220MF. ULB1H221M NICHC | 1500-32-2103 | 1 NONE RES, MF, 1/8W, 1%, 15K RNS5D-1502F TRU 4701-03-1502 | 1
50V RADIAL LEAD
NONE RES, MF, 1/BMW, 1%, 130K | RNS5D~1503F TRUW 4701-03-1503 | 1
NONE CAP, TANT, IMF, 35V 194D105X0035HA1 SPRAG | 1500-71-0512 | 1
NONE RES, MF, 1/8W, 1%, 17 4K | ANS5D-1742F TRW 4701-03-1742 | 1
NONE CAP. TANT, 220MF, 10V 196D227X9010TES SPRAG | 1500-72-2701 | t
NONE RES, MF, 1/8W, 14, 1 78K | RNSSD-1781F TRU 4701-03-1781 | 1
NONE CAP, TANT, 47MF, 20V 196D476X9020PES SPRAG | 1500-74-7601 | 1
NONE RES, MF, 1/BW. 1%, 19. 84 | RNS5D~1962F TRUW 4701-03-1962 | 1
NONE DRILL DRWG, MAIN BD 1700-00-1848 WUTK 1700-00-1848 | 1
NONE RES, ME, 1/8W, 1%, 2K RNS5D-2001F TRW 4701-03-2001 | 1
NONE HEADER 1~440386-0 AMp 2100-02-0079 | 1
NONE RES, MF, 1/8W. 1%, 20K RNSSD-2002F TRU 4701-03-2002 | 1
TITLE ABSEMBLY NO REV TITLE ASSEMBLY NO REV
WAVETEK ” 1100-00-2222 A WAVETEK 1100~00~2222 A
PARTS LIST ASSY, MAIN BOARD. 942 PARTS LlST ASEY, MAIN BOARD., 942
PAGE 1 PAGE 3
REFERENCE DESIONATORS PART DESCRIPTION OR16G-MFGR~PART~ND MFGR WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION OR16-MFGR~-PART-NO MFGR | WAVETEK NO. aTY/PT
NONE CONN HEADER 3 PIN 6404563 ate 2100-02-0116 | 1
NONE RES, MF, 1/8W, 1%, 2 21K | RNS5D~2211F TRW 4701-03-2211 | 1
NOINE CONN, W/SHROUD, 12 AMP 102567+ 2100-02-0166 | 1
PIN NONE RES, MF, 1/84W, 1%, 2 37K | RNSSD-2371F TRUW 4701-03-2371 | 1
NONE CONN, RECPT, 13 PIN | 4431131 AMP 2100-02-0185 | 1 NONE RES, MF, 1/8u, 1%, 249 RN55D-2490F TRUW 4701-03-2490 | 1
NONE 3 POS HEADER 22-10-2031 MOLEX | 2100-03-0052 | 1 NONE RES, MF, 1/8W. 1%, 2 49K | RNSSD-2491F TRW 4701-03-2491 | 1
NONE BUSS BAR STANDOFF 2110-001 ARTWR | 2100-05-0024 | 1 NONE RES, MF, 1/8W, 1%, 2 87K | RNS5D-2871F TR 4701-03-2871 | 1
NONE JUMPER 05 2800-12-0048 WUTK | 2800-12-0048 | 1 NONE RES, MF, 1/8W, 1%, 301 RNSS5D-3010F TRY 4701-03-3010 | 1
NONE RELAY CEW~5 HI-G | 4500-00-0016 | 1 NONE RES, MF, 1/8W, 1%, 3 01K | RNS5D-3011F TRUW 4701-03-3011 | 1
R NONE POT, TRIM, 20T, 10K &BWR10K BECK 4609-90-0002 | 1 NONE RES, MF, 1/8W, 1%, 30, 1Kk | RNS5D-3012F TR 4701-03~3012 | 1
NONE POT, TRIM, 20T, 20K 4BHRZOK BECK | 4609-90-0003 | 1 NONE RES, MF, 1/8W, 17,3 16K | RNS5D-3161F TRW 4701-03-3161 | 1
NONE POT. TRIM. 20T, 2K &BWRZK BECK | 4609-90-0004 | 1 NONE RES, MF, 1/8W, 1%, 40 2 | RNS5D-40R2F TRW 4701-03-4029 | 1
NONE POT, TRIM, 20T, 1K S8WR1K BECK | 4609-90-0005 | 1 NONE RES. MF, 1/84, 1%, 444 RNS5D-4640F TRW 4701-03-4440 | 1
NONE POT, TRIM, 20T, 5K LBWRSK BECK | 4609-50-0013 | 1 NONE RES, MF, 1/8W, 1%, 36 4K | RNSS5D-44642F TRW 4701-03-4642 | 1
NONE POT, TRIM, 20T, 100 58WR100 BECK | 4409-90-0019 | 1 NONE RES, MF, 1/8, 1%, 499 RNS5D-4990F TRUW 4701-03-4990 | 1
NONE RES, C, 1/2W, 5%, 4 7 RC-1/2-4R7J STKRL | 4700-25-0479 | 1 NONE RES, MF, 1/BW, 1%, 4 99K | RNS5D-4991F TRUW 4701-03-4991 | 1 E
NONE RES, C, 14, 5%, 43 RC326F430J AR 4700-35-0430 | 1 NONE RES, MF, 1/8W, 1%, 49 9K | RNS5D-4992F TRU 4701-03-4992 | 1 ]
NONE RES, MF, 1/8W, 1%, 1K RNSS5D-1001F TRY 4701-03-1001 | 1 NONE RES, MF, 1/8W, 1%, 51 1 RNSSD-51R1F TRY 4701-03-5119 | 1 ]
. TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO. REV
WAVETEK 1100-00-2222 A WaveTek 1100-00-2222 A
PAR—rS LIST ASSY, MAIN BOARD, 962 PAR-rS LIST ASSY. MAIN BOARD, 942
PAGE 2 PAGE 4
L BURRS ORAWN DATE
SHARP EDGES
WAVE TEK ..o cavroma
TiVLE
RELEASE ARFAOV
TOLERANCE UNLESS
TN OTHERWISE SPECIFIED ASSY, MAIN BOARD
XXX - 016 ANGLES -1
WAVETEK PROCESS XX -.030
DO NOT SCALE DWG  |MODEL NO DWG NO REV
T THERWISE SPECIFIED
NOTE UNLESS OTHERWE ¥ SCALE 962 1100_00_2222 A
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR.
MATION AND DESIGN RIGHYS BELONGING TO
WAVETEK AND MAY NOY BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART~NOD MFGR WAVETEK NO QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO QTY/PT
NONE RES, MF, 1/8W, 1%, 404 RN55D-6040F TRW 4701-03-6040 | 1 4 WASHER, SPLIT LDCK. 4] #4S8RLUW CMRCL. | 2B00-42-4000 | 2
NONE RES, MF, 1/8W, 1%, 6. 19K | RNSSD-6191F TRW 4701-03-61%91 | 1 R21 POT, SWITCH, 17T, 50K | WYLE-26-M-075 AB 4600-05-0302 | 1
NONE RES, MF, 1/8W, 1%, 61. 9 RNS5D-& 1ROF TRW 4701-03-6199 | 1 R131 R224 POT, 20T, 100K 43P104 SPECT | 4600-11-0402 | 2
NONE RES, MF, 1/8W, 1%, 681 RNS5D-6810F TRW 4701-03-6810 | 1 R195 R196 POT, DUAL, 10K, 5%, 26M742 WYLE 4600-21~-0305 | 2
CERMET, CONCENTRIC
NONE RES, MF. 1/8UW, 1%, 69. 8K | RNS5SD-4982F TRW 4701~03-6982 | 1 SHAFTS
NONE RES, MF, 1/8W, 1%, 9. 09K | RNSSD-90F1F TRW 4701-03-9091 | 1 R177 POT, TRIM, 20T, 1K LBWR1K BECK 4609-90-0005 | 1
NONE RES, MF, 1/BW, 1%, 9. 76K | RNSS5D-9761F TRW 4701-03-9761 | 1 R1&8 POT, TRIM, 20T, 5K GHURSK BECK 4609-90-0013 | 1
NONE RES. MF, 1/4W, 1%, 615K RN&6OD~6193F TRW 4701-13-6193 | 1 R164 RES, MF. 1/8W, 1%, 16 5Kk | RNS5D-1&52F TRW 4701~03-1652 | 1
NONE RES, MF, 1/4HW, 1%, 698K RN&OD-46983F TRW 4701~13-6983 | 1 R117 RES, MF, 1/8W, 1%, 287K RNSSD-2873F TRW 4701-03-2873 | 1
NONE DIODE, ZENER, 3 9V 1IN748A FAIR 4801-01-0748 | 1 R178 RES, MF, 1/8W, 1%, 4. 99K | RNSS5D-4991F TRW 4701~03-4991 | 1
NONE DIODE, ZENER &. 2V 1NB23A MoT 4801~01-0823 | 1 R191 RES, WW, 5W, 10%, 100 RE-5~100-10 DALE 4702-66-1000 | 1
NONE DIDDE iN4148 FAIR 4807-02-6666 | 1 CR23 DIODE 1N4148 FAIR 4807-02-5666 | 1
NONE TRANS 2N3904 FAIR 4501-03-9040 | 1 CR17 LED, RED LN230ORP PANAS | 4899-00-0042 | 1
NENE TRANS 2N3906 FAIR 4901-03-9060 | 1 s2 SWITCH PC 500-105 DUNCN | 5199-00-0001 | 1
NONE TRANS 2N5485 MOT 4901-05-4850 | t VR3 ic LM3I7T NSC 7000~03-1700 | 1
NONE Ic OP~0SCP PMI 7000~00-0500 | 1 VR2 VOLTAGE REGULATOR LM337T NAT 7000-03-3700 | 1
NONE ic op-14ce PMI 7000-00-1400 | 1
WAVETEK TITLE ASSEMBLY NO 1100-00-2222 Rev A WAVETEK TImLE ASSEMBLY NO 1100-00-2222 REV A
PARTS LIST ASSY, MAIN BOARD, 962 PARTS LIST ASSY. MAIN BOARD, 962
PAGE 5 PAGE 7
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR~PART-NO MFER WAVETEK NO. aTY/PT
NONE ic TLOB4CN TI 7000-00-8400 | 1
NONE ic TL18BCN TI 7000~01-8800 | 1
NONE Ic LM34BN NSC 7000-03-4800 | t
NONE Ic LM399H NSC 7000-03-9910 | 1
NONE IC, PWR OP-AMP LM13080 NSC 7000~13-0800 | 1
NONE ic CA~3039 RCA 7000-30~3900 | 1
NONE Ic DE201CY SILX 8000-02-0101 | 1
. Pt CONN, HEADER 1-640387-0 AMP 2100-02-0104 | 1

1 STANDOFF, SWAGE . 125 95318-0440-3A AMTOM | 2800-03-0004 | 2

H, . 250 DIA4-40, 062

MAT ‘L
& PLUG BUTTON PC47291 UNCAR | 2B00-09-0010 | 1
Wa JUMPER 05 2800-12-0048 WUTK 2800-12-0048 | 1
2 IUJAls)HfR, FLAT, 4( 312 | #4FW CMRCL. | 2800-26-4000 | 2
5 SHAFT ADAPTER, POT 6-1-2 SPECT | 2800-32-0003 | 2
3 SCREW, PAN, CAD I, ME51957-13 comt. 2800-38-4104 | 2

CROSS RECESS,
WAVETEK TITLE ASSEMBLY NO 1100-00-2222 REV
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REMOVE ALL BURRS [Grawn oate
AND BRE g
WAVE TEK v ouco - cuvomn
MATERIAL PROJENGR
TITLE
.H—ELEASE AFPROV PARTS LIST
TOLERANCE UNLESS PCA, MAIN BOARD
T OTHERWISE SPECIFIED
WAVE TEK PROCESS XK Say AnNGLES 1
DO NOT SCALE DWG MODEL NO DWG NO REV
NOTE: UNLESS OTHERWISE SPECIFIED SCALE 964 1100-00-1890 A
o 93338 SHEET Tor 2

REFERENCE DESIGNATORS FART DESCRIPTION ORIG-MFGR-PART-NG MFGR | WAVETEK NO. | GTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORTG-MFGR-PART-NO MFGR | WAVETEK NO aTY/PT
NONE ASSY DRWG MAIN BOARD | 0101-00-~1890 WTK | 0101-00-1890 | 1 NONE RES, MF, 1/8W, 1%, 10K RNSSD-1002F TRW 4701-03-1002 | 1
964
NONE RES, MF, 1/8W, 1%, 100k | RNS5D-1003F TRW 4701-03-1003 | 1
NONE SCHEMATIC, MAIN BD WUTK 0103-0d 0103-00-1848 | 1
NONE RES, MF, 1/8W, 1%, 18 RNSSD-1004F TRW 4701-03-1004 | 1
NONE ASSY DRWG, MAIN BOARD | 0101-00-1848 WTK | 0101-00-1848 | 1
NONE RES, MF, 1/8W, 1%, 10 RNS5D-10ROF TRW 4701-03-1009 | 1
NONE CAP. CER. MON. . 1MF, SO0V | CACO3Z5U1042050A CORNG | 1500-01-0405 | 1
NONE RES, M, 1/8W, 1%, 11K RNSSD-1102F TRW 4701-03-1102 | 1
NONE CAP, CER, OOSMF, 50V CK-502 CRL 1500-05-0210 | 1
NONE RES, MF. 1/8W, 1%, 11 5K | ANSSD~1152F TRW 4701-03-1152 | 1
NONE CAP, ELECT, 10MF/25V CRE SERIES 10/25 capar | 1500-31-c002 | 1
RADIAL LEAD, SP 10 NONE RES, MF. 1/8W, 1%, 1. 21K | RNSSD-1211F TRW 4701-03-1211 | 1
NONE CAP, ELECT, 100MF, 25V | ULB1V104M NICH | 1500-31-0102 | 1 NONE RES, MF. 1/8W, 1%, 124K | RNS5D-1243F TRY 4701-03-1243 | 1
RADTAL LEAD, SP 20
NONE RES, MF, 1/8W, 1%, 13K RNS5D-1302F TRW 4701-03-1302 | 1
NONE CAP. ELECT, 1000MF/16v | CRE SERIES 1000/16 CAPAR | 1500-31-0211 | 1
RADIAL LEAD, SP 20 NONE RES, MF, 1/8W, 1%, 1 5K | RNS5D-1501F TRY 4701-03-1501 | 1
NONE CoP, ELECT, 220MF, ULB1H221M NIGHC | 1500-32-2103 | 1 NONE RES. MF, 1 /8W, 1%, 15K RNS5D~1502F TRW 4701-03-1502 | 1
50v RADIAL LEAD
NONE RES, MF, 1/8W, 1%, 150K | RNSSD—1503F TR 4701-03~1503 | 1
NONE CAP, TANT, IMF, 35V | 196D105X0035HAL SPRAG | 1500-71-0512 | 1
NONE RES, MF, 1/8W, 1%, 17 4K | RNS5D-1742F TRW 4701-03-1742 | 1
NONE CAP, TANT, 220MF, 10V 194D227%9010TES SPRAG | 1500-72-2701 | 1
NONE RES, MF, 1/8W, 1%, 1 78K | RNSSD-1781F TR 4701-03-1781 | 1
NONE CAP. TANT, 47MF, 20V 196D476X9020PES SPRAG | 1500-74-7601 | 1
NONE RES, MF, 1/8W, 1%, 19 6K | RNSSD-1962F TRW 4701-03-1962 | 1
NONE DRILL DRWG, MAIN BD | 1700-00-1848 WTK | 1700-00-1848 | 1
NONE RES, MF, 1/8W, 1% 2K RNS5D-2001F TRY 4701-03-2001 | 1
NONE HEADER 1-640386-0 AMP 2100-02-0079 | 1
NONE RES, M, 1/8W, 1%, 20K RNSSD~2002F TRW 4701-03-2002 | 1
TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO. REV
WAVETEK 1100-00-1890 a WAVETEK 1100-00-1850 A
PARTS LIST PCA, MAINBOARD MODEL 964 PARTS LIST PCA, MAINBOARD MODEL 964
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART—-NO MFGR | WAVETEK NO QrY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART—NO MFGR | WAVETEK NO. | QTv/pT
NONE CONN HEADER 3 PIN 6404563 Amp 2100-02-0116 | 1
NONE RES, MF, 1/8W, 1%, 2 21K | RNSSD-2211F TRW 4701-03-2211 | 1
NONE CONN. W/SHROUD, 12 AMP 102567 2100-02-0166 | 1
PIN NONE RES, MF, 1/8W, 1%, 2 37K | RNSSD-2371F TRW 4701-03-2371 | 1
NONE CONN, RECPT. 13 PIN | 643113-1 AP 2100-02-0185 | 1 NONE RES, MF, 1/8W, 1%, 249 RNSED-2490F TRW 4701-03-2490 | 1
NONE 3 POS HEADER 22-10-2031 MOLEX | 2100-03-0052 | 1 NONE RES, MF, 1/BW, 1%, 2. 49K | RNS5D-2491F TRW 4701-03-2491 | 1
NONE BUSS BAR STANDOFF 2110-001 ARTWR | 2100-05-0024 | 1 NONE RES, MF. 1/8W, 1%, 2 87K | RNS5D-2871F TRW 4701-03-2871 | 1
NONE JUMPER 08 2800-12-0048 WTK | 2800-12-0048 | 1 NONE RES, MF, 1/8W, 1%, 301 RNS5D-3010F TRW 4701-03-3010 | 1
NONE RELAY CSW-5 HI-G | 4500-00-001& | 1 NONE RES. MF, 1 /BW, 1%, 3. 01K | RNS5D-3011F TRW 4701-03-3011 | 1
NONE POT, TRIM, 20T, 10K SEWR10K BECK | 4409-90-0002 | 1 NONE RES. MF, 1/BW, 14, 30, 1K | RNSSD-3012F TRU 4701-03-3012 | 1
NONE POT, TRIM, 20T, 20K 4BWR2OK BECK | 4609-90-0003 | 1 NONE RES, MF, 1/8W, 1%, 3. 16K | RNSSD-3161F TRY 4701-03-3161 | 1
NONE POT, TRIM, 20T, 2K £BWRZK BECK | 4409-90-0004 | 1 NONE RES, MF. 1/8W, 1%, 40 2 | RNS5SD-30R2F TAW 4701-09-4029 | 1
NONE POT, TRIM, 20T, 1K SEURLK BECK | 4609-90-0005 | 1 NONE RES, MF, 1 /8W, 1%, 464 RNSSD-A440F TRW 4701-03-4640 | 1
NONE POT, TRIM, 20T, 5K SBWRSK BECK | 4609-90-0013 | 1 NONE RES, MF, 1/68W, 1%, 86 4K | RNSSD-4642F TR 4701-03-4442 | 1
NONE POT, TRIM, 20T, 100 5BWR100 BECK | 4409-90-0019 | 1 NONE RES, MF, 1/8, 17, 499 RNSSD-4990F TR 4701-03-4990 | 1
NONE RES, C, 1/2W, 5% 4. 7 RC~1/2-4R7J STKEL | 4700-25-0479 | 1 NONE RES. WF, 1/8W, 1%, & 99K | RNSSD-4991F TRU 4701-03-4991 | 1
NONE RES. C. 1W, 5% 43 RCAZEFA30J AB 4700-35-0430 | 1 NONE RES, MF. 1/8W, 1%, 49 9K | RN5S5D-4992F TRW 4701-03-4992 | 1
NONE RES, MF, 1/8W, 1%, 1K RNSSD-1001F TRW 4701-03-1001 | 1 NONE RES, MF, 1/68W, 1%, 51 1 | RNSSD-51RIF TRW 4701-03-5119 | 1
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO REV
WAVETEK ® 1100-00~1890 A WAVETEK i 1100-00-1850 A
PARTS LIST PCA, MAINBOARD MODEL 964 PARTS LIST PCA, MAINBOARD MODEL 944
PACE 2 PAGE 4
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE AREPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESICNATORS PART DESCRIPTION ORTG-MFOR-PART-ND MFGR | WAVETEK NO aTv/PT
4 WASHER, SPLIT LOCK, 4| #4SRiM CMRCL | 2B00-42-3000 | 2
Ra1 POT, SWITCH, 1T, S0K | WYLE-26-M-076 B 4600-05-0302 | 1
R131 R224 POT, 20T, 100K 43P104 SPECT | 4600-11-0402 | 2
R195 R196 POT, DUAL, 10K, 5% 26M742 WiLe | 4s00-21-0305 | 2
CERMET, CONCENTRIC
SHAFTS
R168 POT. TRIM, 20T, 2K SBWREK BECK | 4609-90-0004 | 1
R177 POT, TRIM, 20T, 1K EBURIK BECK | 4609-90-0005 | 1
R118 RES, MF. 1/8W, 1%, 178K | RNSSD-1783F TRW 4701-03-1783 | 1
R178 RES, MF, 1/8W, 1%, 6. 81K | RNS5D-6811F TRW 4701-03-6811 | 1
R164 RES, MF, 1/8W, 1%, 9. 53K | RN55D-9531F TR 4701-03-9531 | 1
cR22 DIODE 1N4148 FAIR | 4807-02-6666 | 1
CR17 LED. RED LN230RP PANAS | 4899-00-0042 | 1
sz SWITCH PC 500-105 DUNCN | 5199-00-0001 | 1
VR3 1c LM317T NSC 7000-03-1700 | 1
vR2 VOLTAGE REGULATOR LMag7T NAT 7000-03-3700 | 1
TITLE ASSEMBLY NO. REV
WAVETEK 1100-00-1890 A
PCA, MAINBOARD MODEL 964

PARTS LIST

PAGE 7

REFERENCE DESICNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK NO aTy/PT
NONE RES, MF, 1 78U, 1%, 604 RNS5D-6040F TRW 4701-03-6040 | 1
NONE RES: MF, 1/BW, 17, 6. 19K RNS5D-6191F TRW 4701-03-6191 1
NONE RES, MF, 1/8U, 1%, 61 9 | ANS5D-&1R9F TRW £701-08-6199 | 1
NONE RES, MF, 1 /8W, 1%, 681 RANSSD-6810F TRW 4701-03-6810 | 1
NONE RES, MF, 1 /B, 1% 69 8K | RNS5D-&982F TRW 4701-03-6982 | §
NONE RES, MF, 1/8W. 1%, 9 09K | RNSSD-9091F TRW 4701-03-9091 | 1
NONE RES, MF, L/8W, 1%, 9 76K | RNSSD-9761F TR 4701-03-9761 | 1
NONE RES) MF, 1/8W: 1%, 619K | RN&OD-6193F TRW 4701-13-6198 | 1
NONE RES, MF, 1/4W, 1%, 598K | RN6OD-4983F TRU 4701-13-6983 | 1
NONE DIODE, ZENER, 3. 9V 1N748A FAIR | 4801-01-0748 | 1
NONE DIODE, ZENER & 2V 1NB23A MoT 4801-01-0823 | 1
NONE DIODE 1N4148 FAIR | 4807-02-6666 | 1
NONE TRANS 2N3504 FAIR | 4901-03-9040 | 1
NONE TRANS 2N3906 FAIR | 4901-03-9060 | 1
NONE TRANS 2N5485 Mot 45901-05-4850 | 1
NONE ic oP-05CP PMI 7000-00-0500 | 1
NONE 1c OP-14CP PMI 7000-00-1400 | 1
TITLE ASSEMBLY NO REV
WAVETEK 1100-00-1890 A
PARTS LIST PCA. MAINBOARD MODEL 964
PACE 5
REFERENCE DESI1GNATORS PART DESCRIPTION ORIG-MFER-PART-ND MFGR | WAVETEK NO aTY/PT
NONE 1c TLOB4CN TI 7000-00-8400 | 1
NONE Ic TL1BBCN T 7000-01-8800 | 1
NONE 1c LH3sEN Nsc 7000-03-4800 | 1
NONE Ic LM3FH NSC 7000-03-9910 | 1
NONE 1C,PWR OP-AMP LM13080 NSC 7000~13-0800 | 1
NONE 1c cA-3039 RCA 7000-30-3900 | 1
NONE 1c DE201CY sI1LX | 8000-02-0101 | 1
. P1 CONN, HEADER 1~620387-0 AMP 2100-02-0104 | 1
1 STANDOFF, SWAGE . 125 | 9531B-0440-3A AMTOM | 2B00-03-0004 | 2
H..250 DI1A4-40, 062
MAT L
& PLUG BUTTON PC47291 UNCAR | 2800-09-0010 | 1
Wis W5 JUMPER . 05 2800-12-0048 WUTK | 2800-12-0048 | 2
2 WASHER, FLAT, 4¢ 312 | #4FW CMRCL | 2B00-26-4000 | 2
00D
5 GHAFT ADAPTER, POT &-1-2 SPECT | 2800-32-0003 | 2
3 SCREW, PAN, CAD I, MS51957-13 coM. | 2800-38-4104 | 2
CROSS RECESS,
TITLE ASSEMBLY NO REV
WAVETEK ® 1100-00-1850 A
PARTS LIST PCA, MAINBOARD MODEL 944
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS SBELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION QPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART~NO MFGR WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG~MFGR-PART-NO MFGR WAVETEK NO. QTY/PT
NONE RES, MF, 1/8W, 1%, 1K RNS5D-1001F TRUW 4701-03-1001 | 1 NONE ASSY DRWG, MAIN BOARD | 0101-00-1893 WYTK 0101-00-1893 | 1
965
NONE RES, MF, 1/8W, 1%, 10K RN55D~-1002F TRW 4701-03-1002 | 1
NONE SCHEMATIC, MAIN BD WUTK 0103-0Q 0103-00-1848 | t
NONE RES, MF, 1/8W, 1%, 100K RNS5D-1003F TRW 4701-03-1003 | 1t
E1 1
NONE RES, MF, 1/8H, 1%, 1M RNS5D-1004F TRW 4701-03~1004 | 1
NONE ASSY DRWG, MAIN BOARD | 0101-00-1848 WUTK 0101-00-1B4B | 1
NONE RES, MF, 1/8W, 1%, 10 RN55D~10ROF TRUW 4701-03-100% | 1
NONE CAP, CER, MON, . 1MF, 50V | CACO3Z5U104Z050A CORNG | 1500-01-0405 | 1
NONE RES, MF, 1/8W, 1%, 11K RNSSD-1102F TRW 4701-03-1102 | 1
NONE CAP. CER, . 005MF, SOV CK~502 CRL 1500-05-0210 | 1
NONE RES, MF, 1/8W, 1%, 11. 5K | ANSSD-1152F TRW 4701-03-1152 | 1
NONE CAP, ELECT. 10MF/25V CRE SERIES 10/25 CAPAR | 1500-31-0002 | 1
NONE RES, MF, 1/8W, 1%, 1 21K | RNSSD-1211F TRUW 4701-03-1211 | 1 RADIAL LEAD, SP 10
NONE RES. MF, 1/8W, 1%, 124K RNS5D~1243F TRW 4701-03-1243 | 1 NONE CAP, ELECT, 100MF, 25V ULBIV1O1M NICH 1500-31-0102 | 1
RADIAL LEAD, SP .20
NONE RES, MF, 1/8W, 1%, 13K RNS5D-1302F TRW 4701-03-1302 | 1
NONE CAP, ELECT, 1000MF/14V | CRE SERIES 1000/16 CAPAR | 1500~31-0211 | 1
NONE RES, MF, 1/8W, 1% 1 5K RANS5D-1501F TRYW 4701~03~1501 1 RADIAL LEAD. SP 20
NONE RES, MF, 1/8W, 1%, 15K RNSS5D~1502F TRW 4701-03~1502 | 1 NONE CAP, ELECT, 220MF, ULBIH221M NICHC | 1500-32-2103 | 1
50V RADIAL LEAD
NONE RES, MF, 1/8W, 1%, 150K RNS5D-1503F TRUW 4701-03-15038 | 1
NONE CAP, TANT, 1MF, 35V 1946D105X0035HAL SPRAG | 1500-71-0512 | t
NONE RES, MF, 1/8W, 1%, 17 4K | RNSSD-1742F TRW 4701-03-1742 | 1
NONE CAP. TANT, 220MF, 10V 196D227X9010TES SPRAG | 1500~72-2701 | 1
NONE RES, MF, 1/8W, 1% 1 78K | RNSSD-1781F TRW 4701-03-1781 | 1
NONE CAP, TANT, 47MF, 20V 196DATHXF020PES SPRAG | 1500-74-7601 | 1
NONE RES, MF, 1/8W, 1%, 19 6K | RNSSD~1962F TRW 4701-03-1962 | 1
NONE DRILL DRWG, MAIN BD 1700-00-1848 WUTK 1700-00-16848 | 1
NONE RES, MF. 1/8W, 1%, 2K RNS5D-R001F TRW 4701-03-2001 | 1
. TITLE M
WAVETEK TITLE ASSEMBLY NO 1100-00~-1893 REV A \A/AAVETEK ASSEMBLY NO 1100-00-1893 REV A
PARTS LIST PCA, MAINBOARD MUDEL 965 PARTS LIS PCA, MAINBOARD MODEL 965
PAGE 3 PAGE 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NOD MFOR WAVETER NO. QTY/PT
NONE HEADER 1-640386~0 AMP 2100-02-007% | 1
NONE RES, MF, 1/8W, 1%, 20Kk RNS5D~2002F TRW 4701~03-2002 | 1
NONE CONN HEADER 3 PIN 4404563 avp 2:100~02-0116 | 1
NONE RES. MF. 1/8W, 1%, 2 21K | RNSSD-R211F TRU 4701-03-2211 | t
) NONE CONN, W/SHROUD, 12 AMP 1025467+ 2100-02-0146 | 1
NONE RES, MF, 1/8W, 1%, 2 37K | RNSSD-2371F TRW 4701-03-2071 | 1 PIN
NONE RES, MF, 1/8W, 1%, 249 RN5SD-2490F TRW 4701-03-2490 | 1 NONE CONN, RECPT. 13 PIN 643113~1 aMp 2100-02-0185 | 1
NONE RES, MF, 1/8W, 1%, 2 49K | RNSSD-2491F TRW 4701-03-2891 | 1 NONE 3 POS HEADER 22-10-2031 MOLEX | 2100-03-0052 | 1
NONE RES, MF, 1/8W, 1%, 2. B7K | RNSSD~RB7IF TRW 4701-03-2871 | 1 NONE BUSS BAR STANDOFF 2110-001 ARTWR | 2100-05-0024 | 1
NONE RES, MF, 1/8W, 1%, 301 RNS5D-3010F TRW 4701-03-3010 | 1 NONE JUMPER 05 2800-12-0048 WUTK 2800~12-0048 | 1
NONE RES, MF, 1/8W, 1%, 3. 01K | RNSSD-3011F TRW 4701-03-3011 | 1 NONE RELAY CSW-5 H1-6 4300-00-0016 | 1
NONE RES, MF, 1/8W, 1%, 30. 1K | ANSSD-3012F TRW 4701-03-3012 | 1 NONE POT, TRIM, 20T, 10K &EWR10K BECK 4609-90-0002 | 1
NONE RES, MF, 1/BW, 1%, 3 14K | RNSSD-2161F TRW 4701-03-3161 | 1 NONE POT, TRIM, 20T, 20K SBHR20K BECK 4509-90-0003 | 1
NONE RES, MF, 1/8W, 1%, 40. 2 RNSS5D~-40R2F TRW 4701-03-4029 | 1 NONE POT, TRIM, 20T, 2K SBWR2K BECK 4609-90-0004 | 1
NONE RES, MF, 1/8W, 1%, 464 RNS5D-4640F TRU 4701-03-4540 | 1 NONE POT, TRIM, 20T, 1K HBWR1K BECK 4609-90-0005 | 1
NONE RES, MF, 1/8W, 1%, 46 4K | RNSSD-4642F TRW 4701-03-4642 | 1 NONE POT, TRIM, 207, 5K HBWRSK BECK 4409-90-0013 | 1
NGNE RES, MF, 1/8, 1%, 499 RNS5D-4990F TRW 4701-03-49%0 | 1 NONE POT, TRIM, 20T, 100 4BWR100 BECK 4609~90-0019 | 1
NONE RES. MF, 1/8W, 1%, 4 99K | RNS5D-4991F TRW 4701-03-4991 | 1 NONE RES. €, 1/2W, 5%, 4 7 RC~1/2-4R7J STHPL | 4700-25-047% | 1
NONE RES, MF, 1/8W, 1%, 49 9% | RNSSD-4992F TRW 4701~03-4592 | 1 NONE RES, C, 1W, 5%, 43 RC3REF430J AB 4700-35-0430 | 1
5 T
\/\/A\VETEK TITLE ASSEMBLY NO. 1100-00~1893 REV A \/VAVETEK TITLE ASSEMBLY NO 1100-00-1893 REV A
PARTS LIST PCA, MAINBOARD MODEL 965 PARTS LIST PCA: MAINBOARD MODEL 965
PAGE 3 PAGE 2
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER-PART-NO MFGR WAVETEK NO aTY/FT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR—FPART-NO MFGR WAVETEK NO GTY/PT
NONE RES, MF, 1/8W, 1%, 51 1 RNSSD~51IRIF TRW 4701-03-5119 1 CROSS RECESS.
NONE RES, MF, 1/8W, 1%, 604 RNSSD-&040F TRW 4701-03-4040 1 4 WASHER, SPLIT LOCK, 4| #45RLW CMRCL. 2800-42-4000 2
NONE RES, MF, 1/8W, 1%, 6 19K RNS5D-6191F TRUW 4701-03-6191 1 R2t POT, SWITCH, 1T, GOW WYLE~26-M—075 AB 45600-05-0302 1
NONE RES, MF, 1/8W, 1%, 1.9 RNSSD--61R9F TRUW 4701-03-6199 1 R131 R224 PAT, 207, 100K 43P104 SPECT 4600-11-0402 2
NONE RES, MF, 1/8W, 1%, 681 RNSSD~&B810F TRUW 4701-03-6810 i R195 Ri96 POT, DUAL. 10K, 5%, 2&M742 WYLE 4600-21~0305 2
CERMET, CONCENTRIC
NONE RES.: MF, 1/8W, 1%, 69. 8K RNS5D-46982F TRW 4701-03-6982 1 SHAFTS
NONE RES, MF, 1/8W, 1%, 9 09K RNS5D~G091F TRW 4701~03~9091 1 Ri&8 R177 POT, TRIM, 20T, 1K SEWR1K BECK 4609-90-0005 2
NONE RES, MF, 1/8W, 1%, 9 786K RNSSD-2761F TRW 4701-03-97461 1 R178 RES, MF, 1/8W, 1%, 11. SK RNSSD-1152F TRW 4701-03-1152 1
NONE RES, MF, 1/4W: 1%, 619K RN60OD-6£193F TRW 4701-13-6193 1 Ri1B RES, MF, 1/8W, 1%, 178K RNSSD-1783F TRW 4701-03-1783 1
NONE RES, MF, 1/4W, 1%, 698K RN&OD-&583F TRW 4701-13-4983 1 Ri&4 RES, MF. 1/8W, 1%, 8 25K RANS5D-E251F TRW 4701-03~-8B251 1
NONE DIDDE, ZENER, 3 9V IN7484A FAIR 4801-01-0748 1 R1B% RES: WW, BW, 10%, 100 RS-5-100-10 DALE 4702-464-1000 1
NONE DIDDE, ZENER & 2V INE23A MOT 4801-01-0823 1 CR22 DIODE 1N4148 FAIR 4807~02-6bbb 1
NONE DIODE 1N4148 FAIR A4BOT7-02-6b66 1 CR17 LED, RED LN230ORP PANAS 4899~00-0042 1
NONE TRANS 2N3904 FAIR 4501~03—-7040 1 852 SWITCH PC 500~105 DUNCN 5199-00-0001 1
NONE TRANS 2N3906 FAIR 4901-03-9060 1 VR3 i< LM3177 NSC 7000-03-1700 1
NONE TRANS 2N5485 MoT 4901~-05-4850 1 VR2 VOLTAGE REGULATOR LM337T NAT 7000~-03-3700 1
NONE Ic ap-05eP PMI 7000-00-0500 1
TITLE ASSEMBLY NO REV TITLE ASSEMBLY N REV
WAVETEK 1100-00-1893 A WAVETEK °  1100-00-1893 A
PARTS L‘ST PCA, MAINBOARD MODEL. 945 PAR‘_S LlST PCA, MAINBOARD MODEL 965
PAGE 5 PAGE 7
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART—NO MFGR WAVETEK NO QTyY/PT
NONE Ic oP~14CP PMI 7000-00-1400 1
NONE I1c TL.OB4CN TI 7000-00-8400 3
NONE ic TL188CN TI 7000~01-8800 i
NONE Ic LM34BN NSC 7000-03-4800 H
NONE Ic LM3F9H NSC 7000-03-9910 b3
NONE 1C, PWR OP-AMP LM13080 NSC 7000~13-0800 1
NONE ic CA-3039 RCA 7000-30-3%900 i
NONE ic DG201CJ SILX 8000-02-0101 1
Pi CONN, HEADER 1-&40387-0 AMP 2100~-02-0104 1
1 STANDOFF, GWAGE 120 ?531B-0440~34A AMTOM 2800030004 2
H, . 250 DIA4-40, 062
. MAT ‘L
& PLUG BUTTON PCA72%1 UNCAR 2800-09-0010 i
W5 JUMPER . 05 2800120048 HWVTK 2B00~-12-0048 1
3 WASHER, FLAT, 4( 312 #4FW CHMRCL, 2800-26-4000 2
oD
9 SHAFT ADAPTER, POT &-1-2 SPECT 2800-32-0003 2
2 SCREW, PAN, CAD I, MS51957-13 COML 2B00~-38-4104 2
TITLE ASSEMBLY NO REV
WAVETEK 1100~00~1893 A
PART-S L'S—r PCA, MAINBOARD MODEL 9645
PAGE &
REMOVE ALL BURRS | B BATE
AND BREAK SHARP EDGES W T
MATERIAL EAOTENGR AVE EK SAN DIEGD « CALIFORNIA
TITLE
RELEASE APPROV
PARTS LIST
TOLERANCE UNLESS PCA, M
FiNTSH OTHERWISE SPECIFIED » MAIN BOARD
WAVETEK PROCESS XXX ' 010 ANGLES 11
XX_ 030
NOTE UNLESS OTHERWISE SPECIFIED DO NOT SCALE DWG  |MODELNO DWG NO REV
SCALE 965 1100-00-1893 A
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ARY
AEASON EXCEPT CALIBRATION OPERATION, ANUD
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

TITLE
RELEASE APPROV
PARTS LIST
TOLERANCE UNLESS
FINISH OTHERWISE SPECIFIED PCA, MAIN BOARD
WAVETEK PROCESS i;x . g;g ANGLES 1
DO NOT SCALE DWG  [MODEL NO DWG NO AEV
NOTE UNLESS OTHERWISE SPECIFIED = 967 1 100-00‘1 896 A
Genr 23338 sneer | 1 oOF

REFERENCE DESIGNATORS PART DESCRIPTION ORIG~MFGR-PART-NO MFGR | WAVETEK NO. aTv/PT REFERENCE DESIONATORS PART DESCRIPTION ORI1G-MFGR-PART-NO MFGR | WAVETEK NO. QTV/PT
NONE ASSY DRWG, MAIN BOARD | 0101-00-1896 WUTK | 0101-00-189& | 1 NONE RES, MF, 1/8W. 1%, 1K RNSSD-1001F TRW 4701-03-1001 | 1
967
NONE RES, ME, 1/8W, 1%, 10K RNSSD-1002F TRW 4701-03-1002 | 1
NONE SCHEMATIC, MAIN BD WUTH 0103-0q 0103-00-1848 | 1
NONE RES, MF. 1/8W, 1%, 100K | RNS5D~1003F TRM 4701-03-1003 | 1
E1 1
NONE RES, MF, 1 /8W, 1%, 1 RNSSD-1004F TRU 4701-03-1004 | 1
NONE ASSY DRWG, MAIN BOARD | 0101-00-1848 WUTK | 0101-00-1848 | 1
NONE RES, MF, 1/8W, 1%, 10 RNS5D-10ROF TRU 4701-03-1009 | 1
NONE CAP, CER.MON, 1MF, 50V | CACO3Z5U104Z050A CORNG | 1500-01~0405 | 1
NONE RES, MF, 1/8W, 1%, 11K RNS5D-1102F TRU 4701-03-1102 | 1
NOME CAP, CER, . 00SMF, S0V CK~502 CRL 1500-05-0210 | 1
NONE RES, MF, 1/8W. 1%, 11 5K | RN55D-1152F TRW 4701-03-1152 | 1
NONE CAP, ELECT, 10MF/25V CRE SERIES 10/25 CAPAR | 1500-31-0002 | 1
RADIAL LEAD, SP 10 NONE RES, MF, 1/8W, 1%, 1 21K | RN5SD-1211F TRU 4701-03-1211 | 1
NONE CAP, ELECT, 100MF, 25 | ULBIVIOIM NICH | 1500-31-0102 | 1 NONE RES, MF, 1/8W, 1%, 124K | RN55D-1243F TRW 4701-08-1243 | 1
RADIAL LEAD: SP 20
NONE RES, MF, 1/8M, 1%, 13K RNSSD-1302F TRW 4701-03-1302 | 1
NONE CAP. ELECT, 1000MF/16Y | CRE SERIES 1000/1é cAPAR | 1500-31-0211 | 1
RADIAL LEAD, SP 20 NONE RES, MF, 1/8W, 14, 1 5K | RNS5D-1S01F TR 4701-03-1501 | 1
NONE CAP, ELECT, 200WF, ULB1H221M NICHC | 1500-32-2103 | 1 NONE RES, MF. 1/8W, 1%, 15K RNS5D-1502F TRW 4701-03-1502 | 1
50V RADIAL LEAD
NONE RES, MF, 1/8W, 1%, 150K | RNS5D~1503F TRW 4701-03-1503 | 1
NONE CAP, TANT, IMF, 35V 196D105X0035HAL SPRAG | 1500-71-0512 | 1
NONE RES, MF, 1/8W, 1%, 17 4K | RNS5D-1742F TRW 4701-03-1742 | 1
NONE CAP, TANT, 220MF, 10V 196D227X9010TES SPRAG | 1500-72-2701 | 1
NONE RES, MF, 1/8W, 1%, 1 78K | RNS5D-1781F TRU 4701-03-1781 | 1
NONE CAP, TANT, 47MF, 20V 194D4746X9020PES SPRAG | 1500-74~7601 | 1
NONE RES, MF, 1/8W. 1%, 19 &K | RNS5D-1942F TRW 4701-03-1962 | 1
NONE DRILL DRWG, MAIN BD 1700-00-1848 WUTK | 1700-00-1848 | 1
NONE RES, MF, 1/6W, 1%, 2K RNS5D-2001F TRW 4701-03-2001 | 1
TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO REV
WAVETEK 1100-00~1896 A WAVETEK 1100001896 A
PCA, MAINDOARD MODEL 967 PCA, MAINBOARD MODEL 967
PARTS LIST PARTS LIST !
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK NO GTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK NO aTY/PT
NONE HEADER 1-640386~0 AmP 2100~02-0079 | 1
NONE RES, MF, 1/8W, 1%, 20k RN55D-2002F TRM 4701-03-2002 | 1
NONE CONN HEADER 3 PIN 440456-3 AP 2100-02-0116 | 1
NONE RES, MF, 1/8W, 1%, 2 21K | RNSSD-2211F TRW 4701-03-2211 | 1
NONE CONN. W/SHROUD, 12 AMP 102567 2100-02-01&6 | 1
PIN NONE RES. MF, 1/8W, 1%, 2 37K | ANSSD-2371F TRU 4701-03-2371 | 1
NONE CONN, RECPT, 13 PIN | 643113-1 anp 2100~02-0185 | 1 NONE RES, MF, 1/8W, 1%, 249 RNS5D-2490F TRW 4701-03-2490 | 1
NONE 3 POS HEADER 22-10-2031 MOLEX | 2100-03-0082 | 1 NONE RES, MF, 1/8W, 1%, 2 49K | RNS5D-2491F TR 4701-03-2491 | 1
NONE BUSS BAR STANDOFF 2110-001 ARTWR | 2100-05-0024 | 1 NONE RES, MF, 1/BW. 1%, 2 874 | RNS5D-2871F TRW 4701-03-2871 | 1
NONE JUMPER 05 2800~12-0048 Wwutk | 2800-12-0048 | 1 NONE RES, MF, 1/8W, i%, 301 RNS5D-3010F TRU 4701-03-3010 | 1
NONE RELAV C8U~5 HI-¢ | 4500-00-0016 | 1 NONE RES, MF, 1/8W, 1%, 3 01K | RNS5D-3011F TRU 4701-03-3011 | 1
NONE POT, TRIM. 20T, 10K &BWR10K BECK | 4609-90-0002 | 1 NONE RES. MF, 1/8W, 1%, 30. 1K | RNS5D-3012F TRW 4701-03-3012 | 1
NONE POT, TRIM, 20T, 20K &BURZOK BECK | 4409-90-0003 | 1 NONE RES, MF, 1/8W, 1%, 3 16K | RNS5D-31&1F TR 4701-03-3161 | 1
NONE POT. TRIM, 20T, 2K LBWRZK BECK | 4409-90~0004 | 1 NONE RES, MF, 1/8W, 1%, 40 2 | RNS5D-40R2F TR 4701-03-4029 | 1
NONE POT, TRIM, 20T, 1K SBWRLK BECK | 4609-90-0005 | 1 NONE RES, MF. 1/8W, 14, 464 RNS5D-4640F TRU 4701-03-3640 | 1
NONE POT, TRIM, 20T, 5K 4BWRSK BECK | 4609-90-0013 | 1 NONE RES, MF, 1/8W, 1%, 46 4K | RNS5D-3642F TRW 4701-03-4642 | 1
NONE POT, TRIM, 20T, 100 &BWR100 BECK | 4609-90-0019 | 1t NONE RES, MF, 1/8: 1%, 499 RNS5D-4990F TRU 4701-03-4990 | 1
NONE RES, C, 1/, 5%, 4 7 RC~1/2-4R7J STKPL | 4700-25-0479 | 1 NONE RES, MF, 1/8W: 1%, 4 99K | RNS5D-4991F TRW 4701-03-4991 | 1
NONE RES, €, 14, 5%, 43 RCIGF 430U AB 4700-35-0430 | 1 NONE RES: MF, 1/8W, 1%, 49. 9% | RN55D-4992F TRW 4701-03-4992 | 1
TITLE ASSEMBLY NO REV . TITLE ASSEMBLY NO AEV
WAVETEK ” 1100-00-1894 A WAVETEK ® 1100-00-1894 A
PCA, MAINBOARD MODEL 967 PCA. MAINBOARD MODEL 967
PARTS LIST : PARTS LIST
PAGE 2 PAGE 4
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

MATERIAL
TITLE
RELEASE APPROV
PARTS LIST
TOLERANCE UNLESS PCA. MAIN BOARD
FINISH OTHERWISE SPECIFIED '
WAVETEK PROCESS XXX 010 ANGLES 1
XX__-.030
DO NOT SCALE DWG  |MoDEL NG DWG NO REV
NOTE: UNCLESS OTHERWISE SPECIFIED 00 967 1 1 00.00_1 896 A
Geny._ 23338 SHEET D OF D

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK Ni). QTY/PT

CROSS RECESS,
4 WASHER, SPLIT LOCK, 4| #45RLW CMRCL 2800-42-4000 2
R21 POT, SWITCH, 1T, BSOK WYLE~26-M-075 AB 4600-05-0302 i
R131 R224 POT, 207, 100K 43P104 BPECT 4600-11-0402 2
R19G R196 POT, DUAL, 10K, 5%, 26M742 WYLE 4400-21-0305 2

CERMET, CONCENTRIC

SHAFTS
R177 POT, TRIM, 20T, 2K SHBWRZK BECK 4609-90-0004 1
R168 POT, TRIM: 20T, 1K HBWR 1K BECK 4609-90~0005 1
R178 RES, MF, 1/8W, 1%, 10K RNS5D~1002F TRW 4701-03-1002 1
Ri1B RES) MF, 1/8W, 1%, 178K RNSSD-1783F TRW 4701-03-1783 1
R144 RES, MF, 1/8W, 1%, 4. 64K RN5SD-4441F TRW 4701-03-4641 1
R189 R190 RES, WW, SW, 10%, 100 RE-5-100-10 DALE 4702-66~1000 2
CR22 DIODE IN4148 FAIR 4B07-0R-6bbb 1
CR17 LED, RED LN230RP PANAS 4899-00-0042 1
82 SWITCH PC 500105 DUNCN 5199-00-0001 1
VR3 1C LM317T NSC 7000-03-1700 1
VR2 VOLTAGE REQULATOR LM337T NAT 7000-03-3700 1

WAVETEK TITLE ASSEMBLY NO. 1100-00-1896 REV A
PAR—'-S L'ST PCA, MAINBUOARD MODEL 947
PAGE 7

REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MEGR | WAVETEK NO. atY/PT
NONE RES, MF, 1/8W, 1%, 51 1 | RNS5D-5IRIF TRI 4701-03-5119 | 1
NONE RES, MF, 1/8W, 1% 604 RNS5D-6040F TRU 4701-03-6040 | 1
NONE RES. MF, 1/8W, 1% 6. 19K | RNSSD-6191F TRY 4701-03-6191 | 1
NONE RES. MF, 1/8W, 1%, 61.9 | RNSSD=61R9F TRU 4701-03-6199 | 1
NONE RES) MF, 1/68W, 1%, 681 RNS5D-4810F TRUW 4701-03-6810 | 1
NONE RES, MF. 1/8W, 1%, 69 GK | RNS5D-4982F TRU 4701-03-6982 | 1
NONE RES, MF, 1/8W. 1%, 9 09K | RNS5D-9091F TRU 4701-03-9091 | 1
NONE RES, MF, 1/8W, 1%, 9 76K | RNSBD-9761F TRU 4701-03-9761 | 1
NONE RES. MF, 174W, 1%, 615K | RN&OD-6193F TRU 4701-13-6193 | 1
NONE RES, MF, 1/4W, 1%, 698K | RN6OD-&983F TRU 4701-13-6983 | 1
NONE DIODE, ZENER, 3 9V 1N748A FAIR | 4801-01-0748 | 1
NONE DIODE, ZENER & 2V 1NB23A MOT 4801-01-0823 | 1
NONE DIDDE 1N4148 FAIR | 4B07-02-6646 | 1
NONE TRANS 2N3904 FAIR | 4901-03-9080 | 1
NONE TRANS 2N3906 FAIR | 4901-03-9060 | 1
NONE TRANS 2N5485 Mot 4901-05-4850 | 1
NONE ic OP-0SCP pMI 7000-00-0500 | 1
TITLE ASSEMBLY NO REV
WAVETEK 1100-00~1896 A
PARTS L'ST PCA, MAINBOARD MODEL 967
PAGE 5
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-ND MFGR | WAVETEK NO. aTY/PT
NONE 1 ap-14CP PMI 7000-00-1400 | 1
NONE 1c TLOBACN 1 7000-00~8400 | 1
NONE 1c TL1BBCN TI 7000-01-8800 | 1
NONE ic LM34EN NSC 7000-03-4800 | 1
NONE ic LM3F9H NSC 7000-03-9910 | 1
NONE 1C, PUR OP-AMP LM13080 NSC 7000-13-0800 | 1
NONE 1c cA-3039 RCA 7000-30-3900 | 1
NONE 1c PE201CJ SILX | 8000-02-0101 | 1
Pl CONN, HEADER 1-640387-0 AMP 2100-02-0104 | 1
1 STANDOFF, SWAGE 125 | 9531B-0440-3A AMTOM | 2800-03-0004 | 2
H, . 250 D1A4-40, 062
MAT ‘L
6 PLUG BUTTON PC47291 UNCAR | 2800-09-0010 | 1
Ws JUMPER 05 2800-12-0048 WUTK | 2800-12-0048 | 1
2 WASHER, FLAT, 4( 312 | #4FW CMRCL | 2800-26-4000 | 2
0D
5 SHAFT ADAPTER. POT b=1-2 SPECT | 2800-32-0003 | 2
3 SCREW, PAN, CAD I, ME51957-13 coM. | 2800-38-4104 | 2
TITLE ASSEMBLY NO REV
WAVETEK 1100-00-1896 A
PARTS LIST PCA, MAINBOARD MODEL 967
PAGE &
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THIS DOCUMENT CONTAINS PROFRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODULED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING 7O
WAVETEK AND MAY NOT 8E REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER~PART-NO MFGR | WAVETEK NO. aty/er REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR-PART-NO MFGR | WAVETEK NO. aty/PT
NONE ASSY DRWG. MARKER BD | 0101-00-1854 WTK | 0101-00-1854 | 1 NONE 1. DAC DAC1006LCN NAT 7000-10-0600 | 1
NONE ASSY DRWG, MARKER BD | 0101-00-1854 WTK | 0101-00-1854 | 1 NONE 1c CDA0ATUBE RCA 8001-20-4900 | 1
NONE SCHEMATIC, MARKER WUTK 0103-0q 0103-00-1854 | 1 NONE IC,t OF 8 DECODER/ 8007-41-3811 WUTK | 8007-41-3840 | 1
WAVEFORM BD DEMULTIPLEXER
NONE CAP, CER. OOIMF, 1KV DD-102 CRL 1500-01-0211 | 1 J15 J1a CONN. RCPT, DIP, 12 | AMP 102564 2100-02-0167 | 2
PIN

NONE CAR, CER, MON, 1MF, S0V | CACO3Z5U10420S0A CORNG | 1500-01-0405 | 1

R218 RES, MF, 1/8, 1% 499 RANSSD-4990F TRW 4701-03-4990 | 1
NONE CAP, CER, 220PF, 1KV DD-221 CRL 1500-02-2111 | 1

R217 RES, MF, 1/8W, 1% 499K | RNSSD-4993F TR 4701-03-4993 | 1
NONE CAP. CER, 330PF, 1KV Dpp-33t AL 1500-03-3111 | 1

vtz IC, LIN CONVERTER ADC1021CCJ NSC 7000-10-2100 | 1
NONE CAP, TANT. 22MF, 20V | 20242002226M3 MATSO | 1500-72-2621 | 1 A/D, 10 BIT
NONE DRILL DRWG, MARKER BD| 1700-00-1854 WTK | 1700-00-1854 | 1
NONE SKT, IC. 24PIN DILB-24P-108 BURND | 2100-03-0029 | 1
NONE BUSS DAR STANDOFF 2110-001 ARTWR | 2100-05-0024 | 1
NONE POT, 20T, TRIM, 20K 4BXR20K BECK | 4409-90-0011 | 1
NONE POT, 20T, TRIM, 100K 5BXR100K BECK | 4609-90-0012 | 1
NONE POT, TRIM, 20T, 50K SEXRSOK BECK | 4609-90-0016 | t
NONE ROT, TRIM, 20T, 200 HBXR200 BECK | 4609-90-0018 | 1
NONE RES, MF. 1/8MW, 1%, 100 RNSSD-1000F TRW 4701-03-1000 | 1

. TITLE ASSEMBLY NO REV . TiTLE ASSEMBLY NO REV
WAVETEK 1100-00-2220 A WAVETEK 1100-00-2220 A
ASSY. MARKER BOARD ASSY, MARKER BOARD
PARTS LIST PARTS LIST
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MFGR | WAVETEK NO aty/eT
NONE RES, MF, 1/8W, 1%, 10K RNSSD-1002F TRW 4701-03-1002 | 1
NONE RES, MF, 1/8W, 1%, 100K | RNSSD-1003F TRW 4701-03-1003 | 1
NONE RES. MF, £/BW, 1% 1M ANSSD-1004F TRW 4701~03-1004 | 1
NONE RES, MF, 1 /B, 1%, 2K RNS5D-200LF TRW 4701-03-2001 | 1
NONE RES, MF, 1/8W, 1%, 20K RNSSD~2002F TRW 4701-03-2002 | 1
NONE RES, MF. 1/84W, 1%, 200k | RNS5D-2003F MEPCO | 4701-03-2003 | 1
NONE RES. MF, 1/8W, 1%, 321K | ANSSD-2213F TR 4701-03-2213 | 1
NONE RES, MF, 1 /8W, 1%, 237K | RNS5D-2373F TR 4701-03-2373 | 1
NONE RES, MF, 1/8W, 1%, 30 1K | RNSSD-3012F TR 4701-03-3012 | 1
NONE RES. MF, 1/BW, 1% 576 RNSSD-5760F TRW 4701-03-5760 | 1
NONE RES, MF, §/8W, 1%, 6. B1K | ANS5D-4811F TR 4701-03-4811 | 1
NONE RES.MF, 1/8W, 1%,82 5 | RNS5S5D-B2RSF TRW 4701-03-8259 | 1
NONE DIODE, ZENER, 3 9V 1N748A FAIR | 4801-01-0748 | 1
NONE 1c MLMIaTP Mot 7000-03-3900 | 1
NONE 1c LM34EN NSC 7000-03-4800 | 1
NONE 1C, LIN, CHOS, 8P SW DESOBACY SLCON | 7000-05-0800 | 1
ARRAY
TITLE ASSEMBLY NO REV
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR~-PART~NO MFER WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DEBCRIPTION ORIG-MFER~PART~NCO MFGR WAVETEK NO QTY/PT
NONE ASBY DRWE, MARKER BD 0101-00-1854 WVTR 0101-00~1894 1
Ui4 U6 U1z 1C, DAC DAC1006LCN NAT 7000-10-04600 3
NONE SCHEMATIC, MARKER WVTK 0103~04 0103-00-185%4 1
WAVEFORM BD [553-] I¢ CDAOATFUBE RCA 8001-40-4%00 1
€33 €34 C35 CAP, CER: QOIMF, 1KV DD-102 CRL. 1500-01-0211 3 uz28 i1C, 1 OF 8 DECODER/ 8007-41-3811 WVTK 8007-41-3840 1
€29 €30 C36 €37 C3B Cbs C&A CAP, CER, MON, 1MF, 50V CACOBZ5U104Z2050A CORNG 1500~-01-0405 15 PEMULTIPLEXER
C&8 €69 C70 C71 €82 CE3 CB4
€85
ca28 CAP, CER, 220PF, 1KV np-221 CRL. 1500-02-2111 1
C100 CAP, CER, 330PF, 1KV DD-331 CRL 1500-03-3111 1
€31 C32 CAP, TANT. 22MF, 20V 202A2002226M3 MATSO 1500-72-2621 2
NONE DRILL DRWG, MARKER BD | 1700-00-1854 WVTK 1700-00-1854 1
NONE SKT, IC, 24PIN DILB-24P-108 BURND 2100-03-0029 1
TP17 TPI8 TP19 TP20 TP21 BUSS BAR STANDOFF 2110-001 ARTWR 2100-05-0024 b
TP22
R213 POT, 20T, TRIM, 20K LBXR20K BECK 4609-90~0011 1
R216 RB? POT, 20T, TRIM, 100K LHBXR100K BECK 4609-90-0012 2
RrRes POT. TRIM, 20T, SOK GBXRIOR BECK 4609-90-0016 1
R76 POY, TRIM, 207, 200 &LBXR200 BECK 4609-90-0018 1
R218 RES, MF, 1/8W. 1%, 100 RNS5D-1000F TRW 4701-03-1000 1 s
WAVETEK TITLE ASSEMBLY NO 1208-00-1854 REV WAVETEK TITLE ‘ ASSEMBLY NO 1208-00-1854 REV
PAR-I-S LIST PRE~WAVE 1.0AD MARKER BOARD PAR-rS LIST PRE-WAVE LDAP MARKER BUARD
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFER-PART-ND MFER WAVETEK NO. aTY/PT
R215 R&B R&F R70 R74 R7S RES, MF, 1/8UW, 1%, 104 RNSSD~1002F TRW 4701-03-1002 b
R78 RES, MF, 1/8W, 14, 100K RNS5D-1003F TRW 4701-03-1003 1
R217 RES, MF, 1/8W, 1%, 1M RNSSD-1004F TRW 4701-03-1004 1
R2Z31 R71 RES, MF, 1/8W, 1%, 2K RNSSD-2001F TRW 4701-03~2001 2
R79 RES, MF, 1/8W, 1%, 20K RNS5D-2002F TRW 4701-03-2002 i
RS0 RES, MF, 1/8W, 1%, 200K RNSSD~2003F MEPCO 4701-03~2003 1
RB7 RES, MF, 1/6W. 1%, 221K RNS5D-2213F TRW 4701~-03-2213 1
N REB1 RE2 RB3 RB4 RBY RBL RES, MF, 1/8W, 1%, 237K RNS5SD~2373F TRW 4701032373 &
RBO RES, MF/ 1/8W, 1%, 30 1K RN5SD-3012F TRW 4701-03-3012 1
R73 RES, MF, 1/8W, 1%, 576 RN55D~5740F TRW 4701-03-5760 1
R77 RES, MF, 1/68W, 1%, & 81K RNS5D-6811F TRY 4701-03-6811 1
R72 RES, MF, 1/8W, 14,82 5 RNS5SD-B2RSF TRW 4701-03-8259 1
CR11 DIODE, ZENER, 3. 5V 1N748A FAIR 4801-01-0748 1
u29 1c MLM33%9P MOT 7000-03~3%00 1
u3o 1¢ LM34BN NSC 7000-03-4800 1
u13 I1C, LIN: CMOS, SP SW DESOBACY SLCON 7000-05~0800 1
ARRAY
WAVETEK TITLE ASSEMBLY NO 1008-00-16854 REV
PAR-rS Lls-l- PRE-WAVE L.OAD MARKER BOARD
PAGE 2
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS HELONGING TO
WAVETEK AND MAY NOT BE AEPRODUCED FOR ANY
REASON EXCEPT CALIBRATION OFERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DES1GNATORS PART DESCRIPTION ORI1G-MFGR-PART-NO MFGR | WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART~NO MFGR | WAVETEK NO. arv/eT
NDNE PCA ASSY, WAVEFORM 0101-00-1875 WTK | 0101-00-1875 | 1
GEN BD NONE RES, MF, 1/8, 1%, 499 RNSSD-4990F TR 4701-02-4990 | 1
NONE PCA ASSY, WAVEFORM 0101-00-1875 WWTK | 0101-00-1875 | 1 NONE RES, MF, 1/8W, 1%, 4 99K | ANSSD-4991F TR 4701-03-4991 | 1
GEN BD
NONE RES, MF. 1/8W, 1%, 49 9K | RNSSD~4992F TRW 4701-03-4992 | 1
NONE SCHEMATIC. WAVEFORM | 0103-00-1875 WUTK | 0103-00-1875 | 1
GEN BD NONE RES, MF. 1/8W. 1%, 51 1 | RNSSD-S51RIF TRW 4701-03-5119 | 1
NONE CAP. CER, 100PF. 1KV DD-101 ¢RL 1500-01-0111 | 1 NONE RES, MF, 1/8W. 1%, & 19K | RNSSD-&191F TRU 4701-03-6191 | 1
NONE CAP, CER. OO1MF, 1KV DD-102 CRL 1500-01-0211 | 1 NONE RES, MF, 1/8W, 1%, § 53K | RNSSD-9531F TRW 4701-03-9531 | 1
NONE CAP. CER. MN, O1MF, 50V | GES0-103ZA MURAT | 1500-01-0310 | 1 NONE DIODE. ZENER, 3 9V 1N74BA FAIR | 4801-01-0748 | 1
NONE CAP, CER, MON, 1MF,50V | CACO3Z5U1042050A CORNG | 1500-01-0405 | 1 NONE DIODE 14148 FAIR | 4807-02-6646 | 1
NONE CAP. CER, 0022, 1KV DD-2225LL CRL 1500-02-2201 | 1 NONE VOLTAGE REFERENCE. REF-01CP PMI 7000-00-0102 | 1
+10V, 8-PIN DIP
NONE CAP.ELECT. 100MF, 25V | ULBIV1O1M NICH | 1500-31-0102 | 1
RADIAL LEAD, SP 20 NONE e TLOBACN T1 7000-00-8400 | 1
NONE CAP,MYLAR, OIMF, 100V | 225P10391WD3 SPRAG | 1500-41~0314 | 1 NONE 1c TL1BECN T1 7000-01-8600 | 1
NONE CAP, TANT, LOME, 20V 150D106X902082 SPRAG | 1500-71-0601 | 1 NONE 1c MLM339P Mot 7000-03-3900 | 1
NONE DRILL, WAVEFORM GEN | 1700-00-1875 WUTK | 1700-00-1875 | 1 NONE 1c LM3AEN NSC 7000-03-4800 | 1
8D
NONE 1c LM555CN NGC 7000-05-5500 | 1
NONE BUSS BAR STANDOFF 2110-001 ARTWR | 2100-05-0024 | 1
NONE Ic CA-3096AE Rrea 7000-30-9600 | 1
NONE POT, TRIM, 20K 91AR2OK BECK | 4600-02-0301 | 1
J17 18 CONN, RCPT, DIP, 12 | AWP 102584- 2100-02-0147 | 2
TITLE ASSEMBLY NO REV TITLE ASSEMBLY NO AEV
WAVETEK 1100-00-2221 WAVETEK 1100-00-2221
ASSY, WAVEFORM GENERATOR BOUARD ASSY, WAVEFORM GENERATOR BOARD
PARTS LIST ' NERA PARTS LIST ’
PAGE 1 PACE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-ND MFGR | WAVETEK NO aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK No. QTY/PT
NONE POT, TRIM, 20T, 1K LBXRIK BECK | 4609-90-0015 | 1 PIN
NONE POT, TRIM, 20T, 200 &BXR200 BECK | 4609-90-0018 | 1 s1 SWITCH PC 500-105 DUNCN | 5199-00-0001 | 1
NONE RES, MF, 1/8M, 1%, 100 RNS5D-1000F TRU 4701-03-1000 | 1
NONE RES. MF, 1/8W. 17, 1K RNSSD-1001F TR 4701-03-1001 | 1
NONE RES. MF, 1/8MW, 1%, 10K RNSSD-1002F TR 4701-03-1002 | 1
NONE RES, MF, 1/8W, 1%, 100K | RNSSD-1003F TRY 4701-03-1003 | 1
NONE RES, MF, 1/8W, 1%, 1M RNS5D-1004F TRU 4701-03-1004 | 1
NONE RES, MF, 1/68W, 1%, 16 5K | RNSSD~1652F TRW 4701-03-1652 | 1
NONE RES, MF, 1/8W. 1%, 18 2K | RNS5SD-1820F TRW 4701-03-1822 | 1
NONE RES, MF. 1/8W, 1%, 200 RNS5D-2000F TRW 4701-03-2000 | 1
NONE RES, MF, 1/8MW, 1%, 20K RNSSD-2002F TRU 4701-03-2002 | 1
NONE RES. MF, 1/8M, 1%, 2 21K | RNSSD-2211F TRW 4701-03-2211 | 1
NONE RES, MF. 1/8W, 1%, 221K | ANS5D-2213F TR 4701-03-2213 | 1
NONE REG, MF, 1/8W, 17, 249 RNSSD-2490F TRW 4701-03-2490 | 1
NONE RES, MF. 1/8W. 1%, 30 1K | RNSSD-3012F TR 4701-03-3012 | 1
NONE RES, MF, 1/8W, 1%, 3 45K | RN5SSD-3&S1F TRY 4701-03-3651 | 1
NONE RES. MF. 1/8W, 1%, 4 02K | RN5SD-4021F TRW 4701-03-4021 | 1
. TITLE ASSEMBLY NO REV TITLE ABSEMBLY NO REV
WAvVETEK i 1100-00-2221 WAVETEK > 1100-00-2221
PAR-I-'S L‘sr ASBY, WAVEFORM GENERATOR BOARD PARTS Lls-r ASSY, WAVEFORM GENERATOR BOARD
PAGE 2 PAGE 4
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR-PART-NO MFGR WAVETER NO QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QTY/PT
NONE PCA ASEY, WAVEFORM 0101~00~1875 WYUTK 0101-00-1875 | 1
GEN BD R44 RES, MF, 1/8W, 1%, 4 95K | RN5SD-4991F TRW 4701-03-4991 | 1
NONE SCHEMATIC, WAVEFORM 0103-00~1879 WYTK 0103-00-1875 | 1 R93 RES, MF, 1/78W, 1%, 49 94 | RN55D-4992F TR 4701-03~4992 | 1
GEN BD
R25 RES, MF, 1/8W, 1%, 51. 1 RNSSD~51R1F TRW 4701-03-5119 | 1
cig CAP, CER, 100PF, 1KV DD-101 CRL. 1500-01-0111 | 1
R33 RES, MF, 1/8W, 1%, &6 19K | RNS5D-6191F TRW 4701-03-6191 | 1
C14 €15 CAP, CER, . O01MF, 1KV DD-102 CRL 1500-01~0211 | 2
R20 RES, MF, 1/8W, 1%, 9. 53K | RNSSD-9531F TRW 4701~03-9531 | 1
c13 CAP, CER, MN, O1MF, 50V | GE50-103ZA MURAT | 1500-01-0310 | 1
CR& DIODE, ZENER, 3. 9V 1IN748A FAIR 4801-01-0748 | 1
€101 C104 C74 C7S C7& C77 | CAP.CER, MON. . 1MF, 50V | CACO3Z5U104Z050A CORNG | 1500-01-0405 | 9
cas CB7 €94 CR12 CR13 CR14 CRA4 CRS D10DE 1N4148 FAIR 4BO7-02-6b66 | 5
c17 CAP, CER, . 0022, 1KV DD-2228LL CRL. 1500~02-2201 | 1 u3é VOLTAGE REFERENCE. REF-01CP PMI 7000~00~0102 | 1
+10V, 8-PIN DIF
ci2 CAP, ELECT, 100MF, 25V ULB1V101M NICH 1500-31-0102 | 1
RADIAL LEAD, SP . 20 uaz ic TLOBACN TI 7000-00-B400 | 1
c39 CAP, MYLAR, . O1MF, 100V | 225P10391WD3 SPRAG | 1500-41-0314 | 1 ust 1c TL18BCN TI 7000-01-8800 | 1
c1é CAP, TANT, 10MF, 20V 150D104X902082 SPRAG | 1500-71-0601 | 1 uaa 1c MLM33FP MOT 7000~03~-3900 | 1
NONE DRILL. WAVEFORM GEN 1700-00-1875 WUTK 1700-00~1875 | 1 uas Ic LMI4BN NSC 7000-03-4800 | 1
BD
u2s ic LM555CN NEC 7000-05-5500 | 1
TP10 TP11 TP37 TPY BUSS BAR STANDOFF 2110-001 ARTWR | 2100-05-0024 | 4
u33 ic CA-3096AE RCA 7000-30~9600 | 1
rR210 POT, TRIM, 20K P1ARZOK BECK 4600-02~0301 | 1
R28 POT, TRIM, 20T, 1K 6B8XR1K BECK 4609-90-0015 | 1
TITLE ASSEMBLY NO REV ASSEMBLY NO REV
WAVETEK 1208~00-1675 WAVETEK 1208-00-1875
PRE-WAVE LOAD WAVEFUORM PRE-WAVE LOAD WAVEFORM
PARTS LIST GENERATOR BD PARTS LIST GENERATOR BD
PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER-PART-ND MFGR WAVETEK NO. aTY/PT
R23 POT, TRIM, 20T, 200 6BXR200 BECK 4609-90-0018 | 1
R18 R209 R2& RES, MF, 1/8W, 1%, 100 RNS5SD~1000F TRW 4701-03-1000 | 3
R106 R34 R40 RES, MF, 1/8W, 1%, 1K RNS5D-1001F TRW 4701-03-1001 | 3
R27 R3% R36 R43 RAS R4s RES, MF, 1/8W, 1%, 10K RNS5D-1002F TRW 4701-03-1002 | &
R104 R105 R211 R91 R94 RY9 | RES, MF, 1/8W, 1%, 100K RNS5D-1003F TRW 4701-03-1003 | &
R100 R101 R102 RES, MF, 1/8W, 1%, 1M RN55D-1004F TRW 4701-03-1004 | 3
R29 RES, MF, 1/8W, 1%, 16. 5Kk | RNS5D-1652F TRW 4701-03-1652 | 1
R9S RES, MF, 1/8W, 1%, 18 2K | RNS5D-1822F TRW 4701-03-1822 | 1
' R219 RES, MF, 1/8W, 1%, 200 RNS5D-2000F TRW 4701~03-2000 | 1
R103 R4A2 R92 R9B RES, MF, 1/8W, 1%, 204 RNSSD-2002F TRW 4701-03-2002 | 4
R9& RES, MF, 1/8W, 1%, 2 21K | RNSSD-R211F TRW 4701-03-2211 | 1
R3B RES, MF, 1/8W, 1%, 221K RNSSD-2213F TRW 4701-03-2213 | 1
R220 R37 RES, MF, 1/8W, 1%, 249 RNSSD-2490F TRW 4701-03-2490 | 2
R97 RES, MF, 1/8W, 1%, 30. 1Kk | RN55D-3012F TRW 4701-03-3012 | 1
R31 RES, MF, 1/8W, 1%, 3 65K | RNSSD-3651F TRW 4701-03-3651 | 1
R221 RES, MF, 1/8W, 1%, 4 02K | RNS5D-4021F TRW 4701-03~4021 | 1
R17 R24 RES, MF, 1/8, 1%, 499 RNS5D-4990F TRW 4701-03-4990 | 2
TITLE ASSEMBLY NO REV
WAVETEK 1208-00-1875
PRE-WAVE LOAD WAVEFORM
PARTS LIST GENERATOR BD
PAGE 2

MATERIAL PROJENGR
TITLE
[FETEASE AbPROV PARTS LIST
TOLERANCE UNLESS PRE-WAVE
FiNISH OTHERWISE SPECIFIED
WAVETEK PROCESS ;;x . g;g ANGLES 1 WAVEFORM GEN
DO NOT SCALE DWG  |MODEL NG DWG ND, &V
NOTE: UNLESS OTHERWISE SPECIFIED oo — FEw———
e 23338 SHEET oF

EUN I gy lDAYEl APP

REMOVE ALL BURRS
AND BREAK SHARP EDGES
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WVAVETEK ... oc00 - comromes

HISHON GRAGHICS ACCURRESS
16

REGRGER 10 A7 8 7

2

1




THIS DOCUMENT CONTAINS PROPRIETARY INFOA-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

l REV | £CN

l 8y lDATEI APP

-22 « 5/l P.H. e RED
#0 SPLIT-LOCK @ D
B o FLAT WASH e
4 PLACES
}/————— SHIELD
% SEE DETAIL 4
-vOC leER~
/ SHIELD P9-2 C
com (PEE) BL¥ P9-3
+ VDO (REF)
‘ N i 2 <=
y \ -25 § I
= g \ Z 2
LF:?Z Z “ TN
IL‘;/IZ' e P9 1 e
ffn 7 .-‘ < 2 2
4F] . )
l',[ )
& U IS >
\ RED
P9-/ B
& HEATSHRINK —
1" v 3/16"
DC OUTPUT =
é CABLE
/3y COVER WITH BLACK VINYL ~
SLEEVING #4 P/N 3000-0025,
G INCHES IN LENGTH. o
CABLE ASSY P/N (OOI-70-0005. -
P\ CAPKCITOR 1S INSERTED INTO CENTER OF TOROID. 73 i
b\ DO NOT EXCEED 10 IN. L8S.
TOPOUE OR 1PREFPARABLE DAMAGE TO COVER WILL RESULT 1
A\ SEAL ALL CORNERS AND OFENINGS WITH SEALANT.
REFERENCE POTTING PROCEDURE JOOS-00-1178
A\ PINS TO BE CUT .25 IN FROM CONNECTOR AND WIRED TO
" 4 . ToRAWN AT
DBESS VERTICAILY AND CLOSE TO CONNECTOR REMOVE PIN 4 T ARV >
3. ALL WIRE IS 22 AWG, UL 1430, Ty ,Ro:—‘,‘{"""' v A VETEK .o - caomn
2\ SEE ASSEMBLY PROCEDURE  0OOL -00- II78. Lo ASSY
I, REFERENCE PARTS LIST HOI-0Q0-1178. TOLERANCE UNLESS
;I‘:\IISENTEK PROCESS :;O’Ifg;g .s:ig:éeso” POWER SUPPLY
NOTE UNLESS OQTHERWISE SPECIFIED SC:’L(Z NOT SCALE DWG Maogb"oSERlEs ESGIBZ-OO._”78 REVA\
BISHOP GRAPHICE/ACCURREDS NONE T‘g‘l_?ﬁ 23338 sHeEEY | oF 2
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l REV | ECN l 8y IDATE‘ APP

THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

/r—-— RED Q
/ [

N /ACAUTION
ITEM 100RFE) /N ) / ~

4} -32 HEX NUT
# 6 SPLIT-LOCK
# 6 FLAT WASH

b PLACES

/ TN,
Yy - ITEM 12
7 L g (REF)
- { \ &
/ | N - —-GREEN
/ Ay S WINDING
ITEM 11

DETALIL 4
SCALE : NONE

T T
~ |
|

WIRE TABLE
FROM | TERM. TO TERM | COLOR |LENGTH
J13-1 |12 STRIAT/ -/ L2 5TRIP | BRN 8 IN
JI3-2 TI-2 RED
J/3-3 I Ti-3 ORN
J13-5 7/-4 GRN
Ti3-lo 12 STRIP|JI/ C5G) BLU |8 IN
P9~ JTEM 10+ RED 9 IN
{ P9-2 I76m 12 SHIELD | @ IN
|.FP9-3 ITEm 10 - BLk | 9 IN
COM  LIZ25TRIP |ITEM 12 BLK 2.5 IN
VDC+ |12 STRIP ITEM 1/ ! 2 IN
VDC - |I25TRIPIITEM 11 | 125TRIP 5 IN
[TEM 10+ | NONE  UTEM 11 + | NONE -5 IN
ITEM 10~ | NONE  JTEM 1l - | NONE .5 IN
REMOVE ALL BURRS Toramn "“; ATE
MAANTZ:lﬂAELAK SHARP EDGES ?:71 TNeR u/fs WAVETEK SAN DIEGO * CALIFORNIA
/‘i “H /—'4'3':‘7 TITLE
P s, ASSY
P oneamse seareo | POWER  SUPPLY
WAVETEK PROCESS XXX ol ANGLES:
DO NOT SCALE DWG  |MODEL NO DWG NO REV
NOTE: UNLESS OTHERWISE SPECIFIED SCALE 950 SERIES OIOZ—OO-”?B A
NONE Deny 23338 SHEET 2 OF 2

SISHOP GRAFHICS/ACCURRESS
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND OESIGN HAIGHTS BELONGING 7O
WAVETEK AND MAY NOT 8E REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

NOTE UNLESS OTHERWISE SPECIFIED

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-ND MFGR | WAVETEK NO aTY/PT
NONE POTTING PROCEDURE 0005-00~1178 WWTK | 0005-00-1178 | 1
NONE ASSY DRWG, POWER 0102~00~1178 WUTK | 0102-00-1178 | 1
SUPPLY
2 TOP COVER 952-7272 WUTK | 1400-01-7272 | 1
2 STUD, PRESS 6-32X1/8 | CHC-632-4 PEM 2800~12-0042 | 1
1 HOUSING P § 952-7262 WTK | 1400-01-7262 | 1
1 STANDOFF, SWAGE . 250 | 1531A-1/4-11 USECO | 2800-02-0001 | 1
H.. 250 HEX4-32, 031
MAT ‘L
10 CAR, ELECT, 47MF. 50V ULB1J470M NICH | 1500-34-7003 | 1
RADIAL LEAD, &P . 20
9 EPOXY CASTING RESIN | 3014 CASTL | 1400-99-0003 | 26
NONE HARDENER E~34 CASTL 14600~99-0004 2
P9 HEADER. CONN 3 PIN 640440-3 ANP 2100-02-0117 | 1
12 LUG, CROUND 5413-30 SESTM | 2100-04-0040 | 2
213 HEADER, & PIN CHASSIS | 09-57-1065 MOLEX | 2100-05-0058 | t
MOUNT
3 GROMMET, RUBBER 2172 SMITH | 2800-10-0006 |
4 NUT, HEX, CAD PLATE MS35649-264 COML | 2800-14-6100 | &
6-32
TITLE ASSEMBLY NO REV
WAVETEK N 1101-00-1178 B
PARTS LIST ASSY, POWER SUPPLY
PAGE 1
REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MFGR | WAVETEK NO. aTv/PT
5 WASHER, FLAT, &( 375 | & SAE FLAT WASHER CMRCL | 2800-24-6000 | 10
0D
& SCREW, PAN, CAD 1 6-32X §/16 FAN CMRCL | 2800-38-6105 | 4
CROSS RECESS,
7 WASHER, SPLIT LOCK #6 | #&SRLW CMRCL | 2800-42-6000 | 10
6
8 PWR SUPPLY, +=15V 2050-3A POGEN | 3000-00-0128 | 1
SWITCHING
NONE EMI LINE 5600-00-0042 WUTK | 5600-00-0042 | 1
FILTER, TORROID
11 CORE T80-26 MCMTL | 56400-07-0014 | 1
FITLE ASSEMBLY NO REV
WAVETEK 1101-00-1178 B
ASSY, POWER SUPPLY

PARTS LIST

PAGE 2

ECN l ay IDATEI App

REMOVE ALL BURRS
AND BREAK SHARP EDGES

DATE

MATERIAL

ID!\AWN
PROJ ENGR

MVAVETEIK o ocso oo

TiTLE

RELEASE APPROV

TOLERANCE

FINISH
WAVETEK PROCESS

Xxx 010
XX - .030

UNLESS

OTHERAWISE SPECIFIED

ANGLES 1

PARTS LIST

ASSY, POWER SUPPLY

DO NOT SCALE DWG

MODEL NO

SCALE

960

DWG RO

1101-00-1178

CODE
(RENT

233

38 SHEET
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1




THIS DOCUMENT CONTAINS PROPRIETARY INFOR.
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

OSCILLATOR ASSY

AHEMOVE BOTTOM HORIZONTAL EXTRUGION FOR
ACCESS TO “RF OUT "CONNECTOR.

NOTE ORIENTATION OF ITEMS | & 3
WITH REGARD TO BULKHEAD.

CONNECT TO P8 ON MAIN KUARKD,

NOTE: UNLESS OTHERWISE SPECIFIED

- BULKHEAD,
(REF)

RIGHT SIDE
PANEL ASSY
(REF)

FRONT PANEL ASSY
I (REF)

REV

ECN BY I DATE

Avp

I RO S |

REMOVE ALL BURRS ORAWN DﬂTE_
AND BREAK SHARP EDGES Joe G/Hﬁ5
MATERIAL / PROJENGR § i
- A a6 |78
R

T T s

e

- TOLERANCE UNLESS
FINTSH OTHERWISE SPECIFIED |
WAVETEK PR XXX 2 ANGLES 217

AVE OCEV XX 2,030

TITLE

ASSY, RF STRING
9¢4 STANDARD

DO NOT SCALE DWG

SCALE }/'

CODE

MODEL NO

Gy

0l 602296 |
l

®

EHOP GRAPHICSIACCUPRESS
REORDER 1O AZ7000 7

) 4 3 | 2
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ll{t\.’ I ECN l BY lOATE‘ APP

THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
AEASON EXCEPT CALIBRATION OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. aTY/PT
NONE ABSY DRUWG RF STRING 0102-00-2226 WVTK 0102-00-2224 1
964
b ASSY DRW, ATTENUATOR 0102~00~1183 WVTK 0102-00-1183 1
1 HOUSING ATTENUATOR 254-7303 WVTK 1400-01-7303 1
1 SUBSTRATE 954~7310 WVUTK 1400-01-7310 1
1 ATTEN COVER 954-7503 WVTH 1400017503 1
1 &MD, CAP, CHIP ( 020 A/3530/0460 AR 1509-90~0015 1
X 020)., &0PFd
b3 SMD. CAP, CHIP (. 020 20PF~20MIL DEXCL 1509900016 1
X 020), 20PFd
1 RFI1 FEED THRU B99bHL1 41 AMP 1509~-90~0031 1
1 HEADER, CONN 3 PIN 440440~3 AMP 2100~-02~0117 1
1 GROUND LUG b4b ZIER 2100-04-0042 1
1 CONNECTOR, MALE 807001-~00340 S5QCPX 2100-99-0059 1
i CONNECTOR, FEMALE 80700100350 SOCPX 2100-99-0060 H
1 LOCK WASHER, SPLIT, #0 LOCK WASHER REG §/9 CHMRCL 2800~-45~1Q00 1
85, #0
1 WASHER, 8/8, 42, 0. 149 NASALR20C2 CMRCL 2800~46~2100 1
ap
TITLE ASSEMBLY NO REV
WAVETEK N 1101-00-2226
PAR-rS L‘ST ASSY: RF STRING
PAGE 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR~PART-NO MFGR WAVETEX NO. QTY/PT
1 MACHINE SCREW. PAN 2-5&6X3/14PAN PLPS M/8 | CMRCL 2800~48-2103 i
HEAD, PHLPS, 18-8 S8,
1 SMD, DIODE, PIN, CHIP | 5082-0012 HP 4805-02~0012 1
2 ASSY DRWG, REAR PANEL | 0102-00-1179 WVTH 0102-00~-1179 1
2 HEADER, CONN 3 PIN £40440-3 AMP 2100-02-0117 1
2 WIRE, HU, 22CA HO101029 (BRN) NUDD &000~32-2001 1
2 WIRE, HU, 220A HO101029 (ORN) JUDD 46000~32~2003 1
k] CONNECTOR 907 2994~5001 soL 2100990012 1
N 3 ISOLATOR 3000-00-009& WVTK 3000-00~0096 1
4 COAX ASSY 2&4-0031 WYTK &009-90-0031 1
TTLE ASSEMBLY NO. REV
WAVETEK 1101-00~2226
PARTS Lls-l- ASSY, RF STRING
PAGE 2
REMOVE ALL BURRS Toraws parTe
AND BREAK SHARP EDGES W
AVETEK .uorco - cuvoms
TITLE
RELEASE AFPROV
PARTS LIST
TOLERANCE UNUESS ASSY, RF STRING
e OTHERWISE SPECIFIED
WAVETEK PROCESS XXX 010 ANGLES 1
XX -.030
DO NOT SCALE DWG _ IMODEL no OWG NO REV
oTE ESS OTHERWISE SPECIFIED
nore: une e 964 | 1101-00-2226
BenT 23338 SHEET OF

BUSHOP GRAPNICS ACCURRESS
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REV ECN BY [ DATE] APP

BTy Foisl ps

THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

RIGHT SIDE
PANEL ASSY
(RYF)

BULKHEAD
(REF)

OSCILLATOR ASSY

FRONT PANEL ASSY
(REF)

REMOVE BOTTOM HORIZONTAL EX1RUSION FOR i
ACCESS TO“RF OUTYCONNECTOR. ]

NOTE ORIENTATION OF ITEMS 1 }t 3
WITH REGARD TO BULKHEAD.

fo CONNECT TO P& ON MAIN BHARD.

REMOVE ALL BURRS
AND BREAK SHARP EDGES

MATERIAL /

Vo filé] NAAVETEK ww otcs - curomn

N A
/‘// TPl 4| ASSY, RF STRING
FEEEL | 40 5TANDARD

WAVETEK PROCESS -~ | XXX 1010 ANGLES :1
2

XX 030
e DO NOT SCALE DWG__|MoDeL No WG NG REV
NOTE: UNLESS OTHERWISE SPECIFIED / SCALE j/' Yeéhn O,(L)‘OF‘22?7 A
i
- Geny 23338 sueer | oF |
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR
MATION AND DESIGN RIGHTS RELONGING 7O
WAVETEK AND MAY NOT 8E REPRODUCED FOR ANY
AEASON EXCEPT CALIBRATION OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

REMOVE ALL BURAS CRAWN BATE
AND BREAK
WAVE TEK ..o ccuvoms
MATERIAL PROJENGR
TITLE
RELEASE APPROV
PARTS LIST
TOLERANCE UNLESS ASSY, RF STRING
FINISH OTHERWISE SPECIFIED
WAVETEK PROCESS ;;" ! g;g ANGLES 1
DO NOT SCALE DWG MODEL NO OWG NO REV
NOTE UNLESS OTHERWISE SFECIFIED 09 965 1 101..00-2227
ey 23338 SHEET OF

[REV l ECN I By lDATEI App

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFER WAVETER NO aTY/PT
NONE gigY DRUWG RF STRING 0102--00-2227 WVTK 0102-00-2227 1
1 ASSY DRW., ATTENUATOR 0102-00-1183 WVTK 0102-00-1183 1
1 HOUSING ATTENUATOR 9547303 WVTH 1400~01-7303 1
1 SUBSTRATE PH4~7310 WVTH 1400~01-7310 1
1 ATTEN COVER ?54-~7503 WYTK 1400-01-7503 1
1 8MD, CAP, CHIP ( 020 A/3530/060 e 1509-90-0015 1
X 020), &0PFd
1 SMD, CAP, CHIP (. 020 R0PF~20MIL DEXCL 1509-90~001& 1
X 020}, 20PFd
1 RFI FEED THRU 8596161 AMP 1509-90-0031 1
1 HEADER, CONN 3 PIN &40440~3 AMP 2100-02-0117 1
IS GROUND LUG b4k IIER 2100~04-0042 1
1 CONNECTOR, MALE 80700100340 SOCPX 2100~99-0059 1
1 CONNECTOR: FEMALE 807001 ~00350 S0CPX 2100-99-0040 1
1 LOCK WASHER., SPLIT, #0 LOCK WASHER REG S/¢ CMRCL 2800~45-1000 1
55, #0
1 bﬂlgSHER; §/8: 42, 0 149 | NASA20C2 CMRCL 2800-446~2100 1
WAVETEK TITLE ASSEMBLY NO 1101-00~2227 REV
PARTS LIST ASSY, RF STRING
PAGE 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR-PART-NC MFGR WAVETEK NO. QTY/PT
1 MACHINE SCREW, PAN 2-56X3/1&6PAN PLPS M/S| CMRCL 2800-48-2103 1
HEAD, PHLPS, 18-8 88,
1 &MD, DIODE, PIN. CHIP| 5082-0012 HP 4805-02-0042 1
2 ASSY DRWG. REAR PANEL | 0102-00~-1179 WVUTK 0102-00~-117% 1
2 HEADER, CONN 3 PIN 640440-3 AMP 2100-02-0117 1
2 WIRE, HU, 226A HO10102% (BRN) JUDD 4000-32-2001 1
2 WIRE, HU, 2264 HO101029 (GRN) JUDD &000-32-2003 1
5 CONNECTOR 90° 2994~40Q01 S0L. 2100~-99-0012 1
3 ISOLATOR, 7-12 4 GHZ AER 1475 AERCM 3000-00~-0053 1
4 COAX ASSY F465-0032 WVTK 4£009-90-0032 1
WAVETEK TITLE ASSEMBLY NO 1101-00-2227 REV ]
PAm-S LIST ASEY. RF STRING ]
PAGE 2 -

4 4 3 2 1




THIS DOCUMENT CONTAINS PHOPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION

OSCILLATOR ASSY

REMOVE BOTTOM HORIZONTAL FXTRYSION FOR
ACCESS TO “"RF OUT"CONNECTOR.

NOTE ORIFNTATION OF \TEMS | 4 3
WITH REGARD T0O BULWHEAD .

ACONNECT TO P8 ON MAIN BGARD.

DO NOT SCALE DWG _ JmoveLno - DWG NO REV
NOTE. UNLESS OTHERWISE SPECIFIED / 50 I/’ L7 6 / 0 ‘OZ“OO~2228 A
. BER sHeeT | oF |

BULKHEAD
(REF)

RIGHT SIDE
PANEL ASSY
(REF)

FRONT PANEL ASSY
(REF)

ECN BY | DATE| APP

PYLT AT AL TR AS

TS ST |

REMOVE ALL BURRS DRAWN DATE
AND BREAK SHARP EDGES Joe /15/551
MATERIAL _~ |FROJENG s 7
- n 1,4
ol sl v
RELE; 3

~

WAVAVETEK . oo -cavomn

TITLE

T ks

ASSY,

TOLERANCE UNLESS

FINISH

WAVETEK Pﬁy

OTHERWISE SPECIFIED
XXX £ 010 ANGLES +17
XX 030

967 STANDARD

RF STRING

BISHOR GRAPMICSIACCUPRESS
AEORDER NO AZICHO 7
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR.
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT 8E REPRODUCED FOR ANY
AEASON EXCEPT CALIBRATION OPERATION, AND
MAINTENANCE WITHOUT WHITTEN AUTHORIZATION

NOTE UNLESS OTHERWISE SPECIFIED

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-ND MFGR | WAVETEK NO. aTY/PT
NONE ASSY DRWG RF STRING | 0102-00-2228 WTK | 0102-00-2228 | 1
947
' ASSY DRW, ATTENUATOR | 0102-00~1183 WUTK | 0102-00-1183 | 1
1 HOUSING ATTENUATOR 954-7303 WTK | 1400-01-7303 | 1
1 SUBSTRATE 954-7310 WTK | 1400-01-7310 | 1
| ATTEN COVER 954-7503 WTK | 1400-01-7503 | 1
; SMD. CAP. CHIP ¢ 020 | A/3530/060 mewar | 1509-90-0015 | 1
X 020), &OPFd
t SMD, CAP, CHIP ( 020 | 20PF-20MIL DEXCL | 1509-90-0016 | 1
X 020), 20PFd
1 RFI FEED THRU 8596161 AMP 1509-90-0031 | 1
' HEADER. CONN 3 PIN £40440-3 AP 2100-02-0117 | 1
1 GROUND LUO 46 ZIER | 2100-04-0042 | 1
s CONNECTOR, MALE 807001-00340 S0CPX | 2100-99-0059 | 1
| CONNECTOR, FEMALE 807001 -00350 SOCPX | 2100-99-0060 | 1
1 LOCK WASHER, SPLIT, | #0 LOCK WASHER REG /8 CMACL | 2800-45-1000 | 1
S8, #0
i WASHER, S/S. 42, 0 149 NAS&20C2 CMRCL | 2B00-46-2100 | 1
ap
- TITLE ASSEMBLY NO REV
WAVETEK 1101~00-2228
PARTS LIST ASSY., RF STRING
PAGE 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK NO QTY/PT
1 MACHINE SCREW, PAN 2-56X3/16PAN PLPS M/S| CMRCL | 2800-48-2108 | 1
HEAD, PHLPS. 18-8 S8,
t SMD, DIODE, PIN, CHIP| 5082-0012 HP 4805-02-0012 | 1
2 ASSY DRWG, REAR PANEL | 0102-00-1179 WTK | 0102-00-1179 | 1
2 HEADER, GONN 3 PIN £40440-3 AP 2100-02-0117 | 1
2 WIRE, HU, 22GA HO101029 (BRN) JUDD | 6000-32-2001 | 1
2 WIRE, HU, 226A H0101029 (ORN) Jupd | 4000-32-2003 | 1
5 CONNECTOR 90 2994-6001 soL 2100-99-0012 | 1
3 ISOLATOR 3000-00-0129 WWTK | 3000-00-0129 |
4 COAX ASSY 967-0033 WTK | 6009-90-0033 | 1
- TITLE ASSEMBLY NO. REV
WAVETEK ¥ 1101-00-2228
PARTS LIST ASSY. RF STRING
PAGE 2

[ 8Y l[mﬂ’l ARP

REMOVE ALL BURRS

DATE

DRAWN
AND BREAK SHARP EDGES

MATERIAL

PROJENGR

VWVAVETEK ...oxc0 - couroms

RELEASE APRROV

FINISH
WAVETEK PROCESS

XXX+ 010
XX 030

TOLERANCE UNLESS
OTHERWISE SPECIFIED

ANGLES 1

TITLE

PARTS LIST
ASSY, RF STRING

DO NOT SCALE DWG

SCALE

MODEL NG

067 | 1101-00-2228
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SECTION

MANUAL CORRECTIONS

for a particular instrument. When correcting this

This section lists the corrections that must be incor-
manual start with the corrections corresponding to the

porated in this manual to make it correspond to a par-

ticular instrument. The serial number of each instru- Code No. on the instrument. If a particular component
ment is prefixed by a code number. This code number has been changed more than one time, make only the
is used to identifv the applicable manual corrections first change encountered.
CODE , o M SECTION OF
NO. CORRECTIONS PART NO. MANUAL
AFFECTED
03 | In Section 7, Parts List #1208-00-1848 Sheet 1, 7
change R58 from current part number and value to
new value and part number as follows:
FROM: 19.6K ohms | 4701-03-1962
TO: 17.4K ohms| 10015-178

In Section 7, Parts List #1208-00-1854, change CR11
from current description and part number to new
description and part number as follows:

FROM: Diode, Zener, 3.9V 1N74§ 4801-01-0748
TO: Diode, Zener, 5.1V IN751A| 20064

In Section 7, Schematic Diagram #0103-00-1854, change
description of CR11 (located in upper left/center of
the schematic) from current listing to IN751A 5.1V

04 |In Section 7, Parts List Pre-Wave Main Board
#1208-00-1848, Sheét 1 (page 2), revise as follows:

DELETE all of the Bus Bar Standoff listing

ADD: TP1-TP8, TP12-TP16
TP23-TP36, TP38-TP40 Test Pin Jack fQty = 30)| 14320-2

In Parts Listings PCA, Main Board #1100-00-1890,
#1100-00-1893, #1100-00-1896, and #1100-00-2222
Sheet 2 (pages 6 & 7) make the following revisions:

DELETE all of the Plug Button listing.
CHANGE the CR22 Reference Designation to CR23 10043

On Main Board After-Wave drawings #0101-00-2222,
#0101-00-1890, #0101-00-1893, and #0101-00-1896,
in the approximate center of Sheet 1, change CR22 to
CR23 and reverse the direction the arrow is pointing
on the diode drawing on all of the above After-Wave

drawings







