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WARRANTY

Wavetek warrants that all products of its own manufacture conform to Wavetek specific-
ations and are free from defects in material and workmanship when used under normal
operating conditions and ‘within the service conditions for which they were furnished.

The obligation of Wavetek hereunder shall expire one (1) year after delivery and is limited
to repairing, or at its option, replacing without charge, any such product which in
Wavetek’'s sole opinion proves to be defective within the scope of this Warranty. In the
event Wavetek is not able to repair or replace defective products or components within a
reasonable time after receipt thereof, Buyer 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 thirty (30) days after discovery of such defect or nonconformity. Shipment
shall not be made without prior authorization by Wavetek.

This is Wavetek’s sole warranty with respect to the products delivered hereunder. No
statement, representation, agreement or understanding, oral or written, made by an
agent, distributor, representative or employee of Wavetek, which is not contained in this
warranty, will be binding upon Wavetek, unless made in writing and executed by an
authorized Wavetek employee. Wavetek makes no other warranty of any kind whatso-
ever, expressed or implied, and all implied -warranties of merchantability and
fitness for a particular use which exceed the aforestated obligation are hereby
disclaimed by Wavetek and excluded from this agreement. Under no cir-
cumstances shall Wavetek be liable to Buyer, in contract or in tort, for any special,
indirect, incidental or consequential damages, expenses, losses or delays however
caused.
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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.

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 greenlyellow 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.



1.1 THE MODEL 143

The Model 143 20 MHz Function Generator is a precision
source of sine, triangle and square waveforms, negative and
positive pulses and dc levels. All are front panel and external
control variable from 0.0001 Hz to 20 MHz and can be
modulated, swept or dc controlled over a 1000:1 range by
an external voltage. Output can be continuous or the gener-
ator can be triggered or gated by an external voltage or front
panel switch.

The waveform amplitude can be varied up to 30 volts peak-
to-peak (open circuit) and attenuated up to 80 dB. Pulse
amplitude can be varied from 15 volts peak (open circuit).
DC voltage or dc offset of signal is variable by front panel
control and by external control between =15 volts (open cir-
cuit). Waveform symmetry is variable from 19:1 to 1:19 for
control of duty cycle and ramp rise/fall times. Triggered
waveform start/stop point is adjustable for creation of spe-
cial waveforms such as the haversine. A voltage representing
generator frequency and a TTL level sync pulse at the fre-
quency of the generator are auxiliary outputs.

1.2 SPECIFICATIONS
1.2.1  Versatility

Waveforms

Selectable sine \/ , square T , triangle v , positive
square J1 ,negative square 1r , TTL sync pulse and dc.
Symmetry of waveforms may be varied for sawtooth and
variable duty cycle pulses.

Operational Modes
Continuous: Generator oscillates continuously at selected
frequency.

Triggered: Generator is quiescent until triggered by an
external signal or manual trigger, then generates one cycle
at selected frequency.

Gated: As triggered mode, except generator oscillates for
the duration of the gate signal.

SECTION
GENERAL DESCRIPTION

Frequency Range
0.0001 Hz to 20 MHz in 10 overlapping ranges with 1%
vernier control.

Function Output

v, an , "/ selectable and variable to 30V p-p (15V p-p
into 50Q2). ., 1r, to 15 Vp (7.5 Vp into 5082). All
waveforms and dc can supply 150 mA peak current and
may be attenuated to 60 dB in 20 dB steps with an additional
20 dB vernier.

DC Output and DC Offset

Selectable thru FUNCTION OUT output. Controlled by
front panel control or by applying an external voltage. Ad-
justable between +14.4 Vdc (7.2 Vdc into 509) with signal
peak plus offset limited to + 14.4 Vdc (+7.2 Vdc into 509).
External offset sensitivity approximately —1 V/V with
output into open circuit. DC offset and output wave-
form attenuated proportionately by the 60 dB output
attenuator.

Sync Output
A TTL level pulse. Will drive 502 termination.

GCV — Generator Controlled Voltage
At GCV OUT connector, a 0 to +2V signal proportional to
generator frequency. 60082 source impedance.

VCG — Voltage Controlled Generator

Up to 1000:1 frequency change with external 0 to 2 volt
signal to VCG IN connector. Upper and lower frequencies
limited to maximum and minimum of selected range.

Slew rate: 2% of range per us.

Linearity:

+0.2% for 10 Hz to 200 kHz.

+0.75% for 0.001 Hz to 2 MHz.

Input Impedance: 2 k2.

Trigger and Gate

Input Range: 1V p-p to £10V.

Impedance: 10 k€2, 33 pF.

Pulse Width: 25 ns minimum.

Repetition Rate: 10 MHz maximum.

Adjustable Triggered Signal Start/Stop Point (sine and tri-
angle only): Approximately —90° to +90° to 2 MHz.
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Symmetry

Symmetry of all waveform outputs is continuously adjust-
able from 1:19 to 19:1. Varying symmetry provides variable
duty cycle pulses, sawtooth ramps and distorted sine waves.

NOTE

When SYMMETRY control is used, indicated
frequency is divided by approximately 10.

1.2.2  Frequency Precision

Dial Accuracy
+3% of full range from X .01 Hz to X 1 MHz.
+5% of full range on X 10 MHz.

Time Symmetry

Square wave variation less than:
1% from 0.001 Hz to 200 kHz
10.5% from 20 Hz to 20 kHz

1.2.3  Amplitude Precision

Amplitude Change With Frequency
Sine variation less than:

0.1 dB for 0.001 Hz to 200 kHz
0.5 dB for 200 kHz to 2 MHz

3.0 dB for 2 to 20 MHz

Step Attenuator Accuracy
0.3 dB per 20 dB step at 2 kHz.

1.24  Waveform Characteristics

Sine Distortion

<0.5% on X 100 Hz to X 10 kHz.

< 1.0% on X .01 to X 10 Hz and X 100 kHz.

All harmonics 34 dB below fundamental on X 1 MHz.
All harmonics 26 dB below fundamental on X 10 MHz.

1-2

Square Wave Rise/Fall Times
At FUNCTION OUT < 20 ns for 15V p-p output into 5092
load.

1.2.5 General

Stability

Short Term: $0.05% for 10 minutes.

Long Term: +0.25% for 24 hours.

Percentages apply to amplitude, frequency and dc offset.

Environmental
Specifications apply at 25°C +5°C. Instrument will operate
from 0°C to 50°C ambient temperatures.

Dimensions
286 cm (11% in) wide; 13.3 (5% in.) high;
27.3 cm (10% in.) deep.

Weight
5 kg (11 Ib) net; 6.6 kg (14% Ib) shipping.

Power
90 to 105V, 108 to 126V, 198 to 231V and 216 to 252V
selectable; 48 to 400 Hz; less than 30 watts.

NOTE

All specifications apply from 10 to 100% of a
selected frequency range, when FUNCTION
OUT is at maximum and 50X terminated, with
SYMMETRY control at OFF. Symmetry and
vernier affect frequency calibration. Maximum
possible asymmetry is a function of frequency
setting.



2.1 MECHANICAL INSTALLATION

After unpacking the instrument, visually inspect all external
parts for possible damage to connectors, surface areas, etc.
If damage is discovered, file a claim with the carrier who
transported the unit. The shipping container and packing
material should be saved in case reshipment is required.

2.2 ELECTRICAL INSTALLATION
2.21 Power Connection

WARNING

To preclude injury or death due to shock, the
third wire earth ground must be continuous to
the facility power outlet. Before connecting to
the facility power outlet, examine extension
cords, autotransformers, etc., between the in-
strument and the facility power outlet for a
continuous earth ground path. The earth ground
path can be identified at the plug on the instru-
ment power cord; of the three terminals, the
earth ground terminal is the nonmatching shape,
usually cylindrical.

CAUTION

To prevent damage to the instrument, check for
proper match of line and instrument voltage
and proper fuse type and rating.

NOTE

Unless otherwise specified at the time of pur-
chase, this instrument was shipped from the
factory with the power transformer connected
for operation on a 108 to 132 Vac line supply
and with a 0.5 amp slow blow fuse.

Conversion to other input voltages requires a change in rear
panel fuse-holder voltage card position and slow blow fuse
according to the following table and procedure.

Card Position Input Vac Fuse
100 90to 105 0.5 amp
120 108t0 126 0.5 amp
220 198 to 231  0.25 amp
240 216t0 252 0.25 amp

SECTION
INSTALLATION

1. Open fuse holder cover door and rotate fuse pull to
left to remove the fuse.

2. Select operating voltage by orienting the printed
circuit board to position the desired voltage on the
top leftside. Push the board firmly into its module slot.

3. Rotate the fuse-pull back into the normal position
and insert the correct fuse into the fuse holder. Close
the cover door.

4. Connect the ac line cord to the mating connector at
the rear of the unit and the power source.

2.2.2  Signal Connections

Use 3 foot RG58U 5012 shielded cables equipped with fe-
male BNC connectors to distribute all input and output
signals.

2.3 ELECTRICAL ACCEPTANCE CHECK

This checkout procedure is a general verification of generator
operation. Should a malfunction be found, refer to the war-
ranty in the front of this manual.

A two channel oscilloscope, four 3 foot 50£2 coax cables
with female BNC connectors, a coax tee connector and a

function generator are required for this procedure.

Preset the generator front panel controls as follows:

Control Position
Dial ... 1.0
GENERATORMODE . ................... CONT
TRIGGERLEVEL . ....... ... ... .. ... 9 o’clock
TRIGGERSTART/STOP. . ............... 0° CAL
ATTENUATION . ... ... . i 0
ATTENUATIONVERNIER . .. ............ Full cw
FUNCTION. . ... e ar
DCOFFSET . ...ttt OFF
SYMMETRY . . .. e OFF
FREQUENCY MULT ......... ..., 1K
VERNIER . ... ..ot Full cw

Set up the oscilloscope, Model 143 and external generator
as shown in figure 2-1.

21



MODEL 143 OSCILLOSCOPE
FUNC OUT CH1 [::]
b S N
SYNC OUT TRIG|

GCV OUT (REAR PANEL)

CH 2

FUNCTION GENERATOR
OR VOLTAGE SOURCE
INITIALLY OFF

EXT DC
OFFSET
(REAR
PANEL) OUTPUT
Figure 2-1. Initial Setup
Table 2-1. Acceptance Procedure
Step Control Position/Operation Observe

1 POWER ON 1 kHz square wave.

2 Dial Rotate dial. Return to 1.0. Rotation ccw increases frequency of square on
one channel and dc level on other channel; cw
decreases frequency and dc level.

3 FREQUENCY MULT Rotate switch. Return to 1K. Rotation cw increases frequency; ccw decreases
frequency (dc level not affected).

4 VERNIER Rotate ccw: Return to CAL. Rotation ccw gives a small decrease in frequency.

5 ATTENUATION Rotate ccw. Return to 0. Rotation ccw reduces square wave amplitude.

6 ATTENUATION VERNIER Rotate ccw. Square wave amplitude decreases.

7 DC OFFSET Rotate cw. Return to OFF. Square wave isimmediately offset below previous
level; then waveform moves up to a positive level.
OFF returns waveform to original position. (Clip-
ping occurs at #15V.)

8 Function Generator or Vary input voltage. Waveform dc level varies.

Voltage Source
Remove EXT DC OFFSET IN cable and connect to VCG IN connector. Remove GCV OUT cable.
9 Function Generator or Vary input voltage; then dis- Frequency increases with increased voltage, de-
Voltage Source connect input. creases with decreased voltage.
10 ATTENUATION VERNIER Rotate cw. -——
11 FUNCTION Rotate to DC, "\, , \, , Note dc level on scope. "\, , \, and Ty
T, J1, U, then \y . | should be centered on dc level. [ should rest
on dc level, 1[ should rise to dc level.
12 SYMMETRY Rotate cw, then to OFF. Waveform changes from v to /V/ to NN\

2-2

and frequency decreases, then to  /\, at
original frequency.



Table 2-1. Acceptance Procedure (Continued)

Step Control Position/Operation Observe
13 GENERATOR MODE GATE A dc level.
14 MANUAL TRIG Press down. A series of sine waves.

Set up a trigger source as shown in figure 2-2. Trigger on triangle waveform. Set trigger source at 100 Hz "\/ .

15

17

TRIGGER LEVEL

GENERATOR MODE

TRIGGER START/STOP

Rotate knob. Set for several

cycles.

TRIG

Rotate knob, then to 0°

CAL.

Knob varies number of cycles gated.

One cycle per trigger cycle.

CW starts sine wave at +90°; ccw starts sine wave
at —90°. Fully cw gives continuous sine waves.

MODEL 143 OSCILLOSCOPE
|
FUNC OUT CH 1 FUNCTION GENERATOR
TRIG |stc ouT TRIG] [cH2
N \V ouTPUT

Figure 2-2. Second Setup
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3.1 CONTROLS AND CONNECTIONS

The generator front panel controls and connectors are

shown in figure 3-1 and keyed to the following descriptions.

@ POWER Switch

Turns generator on and off.

@ Frequency Dial

Settings under the dial index mark multiplied by
determine the output signal frequency. The
frequency can be varied by the vernier and
the VCG signal

(3) GENERATOR MODE Switch

Selects one of the following three modes.

SECTION
OPERATION

CONT — Continuous output at FUNCTION OUT,
and SYNC OUT connectors.

TRIG — DClevel output at both output connectors
until the generator is triggered by MANUAL TRIG-
GER switch or with a signal at the TRIG IN con-
nector. When triggered, the generator output is
one cycle of waveform or one pulse period followed
by a dc level.

GATE — As for TRIG except the output is contin-
uous for the duration of the trigger signal at TRIG
IN. The last cycle or period started is completed.

TRIGGER LEVEL Control

Determines the level at which the input trigger
signal at the TRIG IN connector is accepted

TRIGGER LEVEL ®
GENERATOR MODE

e .
FREQUENCY SYMMETRY
MULT (Hz) 5 (FREQ © 10

we 1K

TRIG IV

MODEL 143
20 MHz FUNCTION GENERATOR

0%cay {

TRIGGER
START/STOP

FUNCTION ATTENUATION (¢B)
VERNIER @
’\/\’L I \,m 0
\ wy
vy W VN
TN

80

FUNCTION D\
ouT

Figure 3-1. Controls and Connectors
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3-2

as a trigger or gate in the trigger and gate modes.
The trigger level can be varied from fully cw, where
a positive-going excursion thru approximately —10V
is a trigger, to fully ccw, where a positive-going ex-
cursion thru approximately +10V level is a trigaer

MANUAL TRIGGER Switch

ATOR MODE switch is at TRIG or GATE.
In trigger mode, one cycle is output when the
switch is pressed. In gate mode, cycles are contin-
uously output as long as the switch is held down.

Triggers or gates the OL@J‘[ signal when GENER-

NOTE
Set TRIGGER LEVEL (3) fully cow.

TRIGGER START/STOP Control

Sets the start and stop point of the sine or triangle
waveform appearing at . Usually used_in the
trigger mode and in combination with @ to
create desired waveforms. 0° CAL position ensures
conventional waveforms symmetrical about 0 Vdc.

ATTENUATION Control
Outer knob reduces output voltage level of all

output at FUNCTION OUT with increasing steps
of attenuation.

VERNIER Control
Inner knob is a 20 dB vernier which controls the

output within the steps of the outer knob. DC and
offset voltages are not affected by this control.

FUNCTION OUT Connector

The main output of the generator. The output of
the function selected.

SYNC OUT Connector
Furnishes a TTL pulse for each cycle or period of

the generator. To be used for scope or similar syn-
chronization.

FUNCTION Switch

Selects one of six output signals: dc, waveforms
or pulses.

DC OFFSET Control

Offsets the waveform or dc level at @ from
—14.4 to +14.4 (open circuit; £7.2V into 50Q).
An OFF position ensures no offset.

SYMMETRY Control

Normal symmetrical output results when SYM-
METRY is set to OFF; an asymmetrical, or un-
balanced, waveform results when SYMMETRY
is set between J1[ and [ . (Asymmetrical
operation reduces generator frequency to approx-
imately 1/10th the normal output.) Figure 3-2
shows the effect of SYMMETRY control on the
waveforms.

NOTE
When SYMMETRY control is used, the output
frequency is different from the dial indicated
frequency. The maximum symmetry ratio ob-
tainable also depends on the frequency dial set-
ting.

asymmeTry JLT
(ROTATE CCW)

asymmeTry] U
(ROTATE CW)

SYMMETRY
(NORM)

AAVANVA NNV VAN A%

AAVAVAN VAVA 4V

S S e B ey N T s B § .

Figure 3-2. Effect of SYMMETRY Control

@

TRIG IN Connector

Accepts a 1V p-p to £10V external signal to trigger
the generator. (Up to +50V will not damage cir-
cuitry.) Triggers on rising edge of input which
crosses TRIGGER LEVEL @ setting from nega-
tive to positive.

VCG IN Connector

Accepts 0 to +2V ac or dc voltages to vary up to
1000:1 the frequency and period of the outputs.



The upper and lower limits are defined by the
maximum and minimum dial settings multi-
plied by . VCG input will not drive the gen-
erator beyond the normal dial limits of a range.

FREQUENCY MULT Switch

The outer knob selects one of ten frequency
multipliers for the dial setting.

VERNIER Control

A fine adjustment of the frequency dial @
setting.

Not GCV OUT Connector (Rear Panel)

Shown
This connector gives a 0 to +2V signal propor-
tional to the frequency of the generator within
any given range. The signal can be used as the
X drive for X-Y recorders.

Not EXT DC OFFSET IN Connector (Rear Panel)
Shown
Applied voltage offsets the selected waveform lin-
early. Offset is 1V for each —1V applied with out-
put connected into an open circuit. Maximum input
is £16V. Offset is affected by the attenuator é

3.2 OPERATION

Perform the initial checkout in Section 2 for the feel of the
instrument. Any questions concerning individual controls
and connectors may be answered in paragraph 3.1.

3.2.1  Signal Termination

Proper signal termination, or loading, of the generator con-
nectors is necessary for its specified operation. For example,
the proper termination of the main output is shown in
figure 3-3. Placing the 5082 terminator, or 5082 resistance,

MODEL 143
OUTPUT EFFECTIVE
IMPED?ZNCE RG58 OR CIRCUIT
50
EQUIVALENT _ RESISTANCE
(SIGNAL
LOAD)
OUTPUT & Eg’%
AMPLIFIER LOA RECEIVING
INSTRUMENT

Figure 3-3. Signal Termination

in parallel with a higher impedance matches the receiving
instrument input impedance to the generator output im-
pedance, thereby minimizing signal reflection or power loss
on the line due to impedance mismatch.

3.2.2 Voltage Controlled Function Generator Operation

Operation as a voltage controlled function generator (VCG)
is as for a manually controlled function generator, only the
frequency within particular ranges is additionally controlled
with dc levels (¥2V excursions) injected at the VCG IN con-
nector. Set the frequency dial to a reference from which
the frequency is to be voltage controlled.

1. For frequency control with positive dc inputs at VCG
IN, set the dial for a lower frequency limit.

2. For frequency control with negative dc inputs at VCG
IN, set the dial for an upper frequency limit.

3. For modulation with an ac input at VCG IN, set the
dial at the desired center frequency. Do not exceed
the maximum dial range of the selected frequency
range.

Figure 3-4 is a nomograph with examples of dial and voltage
effects. Example 1 shows that with OV VCG input, fre-
quency is as determined by the main dial setting, 1.0 in this

MAIN DIAL VCG IN OUTPUT
SETTING VOLTAGE FREQUENCY
FACTOR
20 -20— — .002
1814 -16—+ -+ 2
1.6 -124 a4
4 - 8+ -6
14 8- e
e
12+ - 4 s
-
— -
EXAMPLE 1
1.0—-\1 - — —0+ - —11.0
AN
84 A N i I 1.2
\
61 Y a4 414
\
N\ &
a4 +1.24- \+,4’ —4-1.6
2
N%e
21 +1.6—4 N\ Jas8
N
N
002 +2,0-1- -1 20

Figure 3-4. VCG Voltage-to-Frequency Nomograph
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example. Example 2 shows that with a positive VCG input,
output frequency is increased. Example 3 shows that with a
negative VCG input, output frequency is decreased. (Note
that the Output Frequency Factor column value must be
multiplied by a frequency range multiplier to give the actual
output frequency.)

NOTE

The frequency vernier must be rotated fully
ccw for 1000:1 range.

Nonlinear operation results when the VCG input
voltage is excessive,; that is, when the attempted
generator frequency exceeds the range setting

(2 times the multiplier setting) or in the other
direction, 1/1000th of the range setting.

The up to 1000:1 VCG sweep of the generator frequencies
available in each range results from a 2V excursion at the
VCG IN connector. With the frequency dial set to 2.0, ex-
cursions between —2V and OV at VCG IN provide the up to
1000:1 frequency sweep. With the dial set to .002, excur-
sions between OV and +2V at VCG IN provide the up to
1000: 1 sweep within the set frequency range.

3.23 Waveforms

See figure 3-5 for definition of controllable waveform
characteristics.

TRIG IN (GATE MODE)

GENERATOR BASIC 7\,
WAVEFORM (NOT OUTPUT)

GENERATOR BASIC |
WAVEFORM (NOT OUTPUT)

SYNC OUT

TRIGGER LEVEL

jinfinfigiint
g

OUTPUT AMPLIFIER FIXED DELAY —| |¢—

-
\/, OFFSET

"\, OFFSET

FUNCTION
ouT

—_
+DC OFFSET |
ovt :

-bc OFFSETI/:\/\/\/\/—

AMPLITUDE

F

n

LV

TRIGGERED "\, START/STOP: 0°

NOTES

1.

2.

3.

il ov—!l l

+45° +90° —90°
AV AV AV
-J A - S ;
/’

Period is controlled by the generator frequency setting.

In trigger mode, just one period is generated for each trigger pulse.

DC offset plus peak waveform voltage > | 7.5V | causes waveform clipping.

Figure 3-56. Waveform Characteristics
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SQUARE WAVE
TO TRIG/PULSE

BOARD
] - - - *— - - - - - - — -
GENERATOR BOARD
SYNC
L: AMPL
FREQ
Gev Gev
DIAL | AMPLIFIER [TYVY gOUT
SQUARE oF
FREQUENCY WAVE ]
VERNIER | — DIAL SHAPER n
BUFFER i °
o8 L Ve ¢
| HYSTERESIS AN
SWITCH \
POSITIVE
CURRENT AN
SOURCE FUNCTION
SELECTOR
A A, TR s
VCG I TRIGGER DIODE ANGLE 7 |
N (— COMPEN.- GATE AMPL
SYMMETRY SATION < EXT
CONTROL START/ FREQ < 2 o¢
sToP MOLT s OFFSET
NEGATIVE DIODE ) s
CURRENT CAPACI- TRIS 3 . PREAMP
SOURCE TANCE ANGLENV - — — " l FUNCTION
1 MULT BUFFER OUTPUT ! — %5)out
DC ATTENUATION AP
4V VERNIER
TIMING SINE v,
. (INTEGRATING) CONVERTER ATTEN- |
L_: _ - . CAPACITOR UATOR
+ | TRIG LEVEL ]I r
+ |
|
[ 1 TRIGGER DC
TRIGGER TRIGGER START/STOP — loFFseT l
TS (S——»{sauarinG > conTRoL |— - - - E— - - - - - -
CIRCUIT LOGIC - ]
SQUARE un SYNC OUT SYNC
- o
wave P ) ONE-SHOT BUFFER —2) out
FROM
GENERATOR | 404
BOARD POWER |—-24
suPPLY [—*18 |
-15
— +5

L

TRIG/PULSE BOARD

Figure 4-1. Overall Block Diagram
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4.1 BASIC WAVEFORM DEVELOPMENT

The heart of the generator (the bold path in figure 4-1) is a
triangle and square wave generator. The triangle waves are
developed by capacitor charging ramps that are alternately
reversed in polarity. The polarity reversal is caused by a flip-
flop circuit, or hysteresis switch, that in turn produces the
square waves. The flip-flop changes states upon detecting
amplitude limits of the charging ramps through the triangle
amplifier.

As shown in figure 4-1, the VCG dial buffer sums the cur-
rents from the frequency dial, frequency vernier and VCG
in connector. The VCG dial buffer is an inverting amplifier
whose output voltage is used to control a positive current
source and a negative current source. For symmetrical out-
put waveforms, the currents from the two current sources
are equal and directly proportional to the voltage of the
VCG dial buffer output. The diode gate, which is controlled
by the hysteresis switch, is used to switch the positive or
the negative current to the integrating capacitor selected by
the frequency multiplier. If the positive current is switched
into the integrating capacitor, the voltage across the capaci-
tor will rise linearly to generate the triangle rise transition.
If the current is negative, the voltage across the integrating
capacitor will fall linearly to produce the fall transition.

The triangle amplifier is a unity gain amplifier whose output
is fed to the hysteresis switch. The hysteresis switch has two
voltage limit points (+1.25 aand —1.25V) at its input.

During the time the output voltage of the triangle amplifier
is rising, the output voltage of the hysteresis switch is posi-
tive, but when the output voltage of the triangle reaches
+1.25V, it triggers the hysteresis switch causing the output
to switch negative. Once the control voltage into the diode
gate becomes negative, it will switch the positive current
out and switch the negative current in to the integrating
capacitor, so that the voltage across the capacitor will re-
verse, starting a linear decrease of the waveform. When the
decreasing voltage reaches —1.25V, the output of the hys-
teresis switch will switch back to positive, reversing the
process. This action generates the triangle waveform as
shown in figure 4-2. Since the output of the hysteresis switch
is a square wave, the result is simultaneous generation of a
square wave and a triangle wave at the same frequency.

SECTION
CIRCUIT DESCRIPTION

HYSTERESIS
SWITCH

+1.25
AB N7\
—-1.25

S

-25

Figure 4-2. Basic Generator and Timing Diagram

The output frequency is determined by the magnitude of
the capacitor selected by the frequency multiplier and the
magnitude of the positive and negative current sources. Since
the current sources are linearly proportional to the control
voltage of the VCG circuit, the output frequency will also
be linearly proportional to the control voltage.

When the symmetry control is turned on, the current of the
negative current source is decreased by 19 times, and the
fall time of the triangle is 19 times longer than the rise time
of the triangle, resulting in an unsymmetrical waveform and
a division of the frequency by a factor of 10. Gradually in-
creasing the current from the negative current source and
decreasing the current from the positive current source
causes the time for the triangle to complete one cycle to
remain constant, while the symmetry of the output wave-
form is continuously varied.

The output of the hysteresis switch is fed to the sync ampli-
fier and also the square wave shaper. The square wave shaper
consists of a shaping circuit which limits the square wave
output swing to+1.25V. For positive pulse outputs, it limits
the output voltage swing from —1.25 to 0V; and for negative
pulse outputs, it limits the output swing from 0 to +1.25V.
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The triangle wave from the triangle amplifier is coupled
through a buffer amplifier and made available to the func-
tion selector switch. The buffer amplifier provides a low
impedance to drive the sine converter circuit. The sine con-
verter, using the nonlinear characteristics of its diodes,
converts the triangle wave into a sine wave.

The square wave from the sync amplifier, processed through
a one-shot and the sync out buffer, is externally available at
the sync out connector. The sync pulse, then, isa TTL level
pulse output of the generator frequency.

4.2 AMPLITUDE OFFSET AND ATTENUATION

The selected waveform is inverted and amplified in the pre-
amplifier. The preamplified waveform is sent to the output
amplifier.

The output amplifier is an inverting amplifier with a current
limiting output stage for short circuit protection. The dc
offset control provides the offset to the selected waveforms
center reference. The dc offset can be set by voltage at the
external dc offsetconnector. The output amplifier establishes
the generator 0 dB attenuation reference. An output atten-
uator decreases this reference amplitude in operator selected
20 dB steps. The attenuator consists of three voltage dividers.
Attenuation between the steps is provided by the attenuation
vernier.

4.3 TRIGGER AND GATE CONTROL

Generator operation is controlled by allowing or preventing
the timing capacitor to charge. For figure 4-3 shows in detail
this portion of the circuit. For continuous operation, the
trigger amplifier maintains a positive level above the positive
peak developed by the charging capacitors. This reverse
biases (turns off) the start/stop diode, and the trigger ampli-
fier does not interfere with continuous operation.

When the trigger amplifier outputs some level below the
positive peak charging level, the diode is forward biased

4.2

(turned on) to sink the integrating current from the current
source, preventing the capacitors from charging to the posi-
tive peak. This stops waveform generation and holds the
triangle output at some dc level called the trigger baseline.
The trigger baseline is the level where a triangle waveform
cycle starts and where it stops. This baseline is directly ap-
plicable to the triangle waveform and thus affects the sine
wave. The square wave levels, output via the hysteresis
switch, are not affected by the triangle baseline levels.

The normal trigger baseline is zero volts, analogous to 0°
phase of a sine or triangle waveform. The trigger start/stop
control offsets the trigger amplifier output and can change
the baseline for starting and stopping a sine or triangle
waveform from its negative peak (—90°) to its positive peak
(+90°) range. At the extreme positive peak level setting,
though, the diode is again reverse biased and generator oper-
ation goes continuous.

When charging level is being held, the positive current
generator still varies its output with corresponding frequency
control inputs. These varying currents must be sunk through
the diode to keep the timing capacitors from varying their
charge, and thus varying the trigger baseline. The baseline
compensation circuit monitors the output from the positive
current generator to control the trigger amplifier and thus
control the necessary compensating current through the

diode.

The trigger control logic determines that after a waveform
starts, it always stops at a complete cycle and at the same
phase at which it started. The trigger control logic latches
the trigger amplifier for an enabling output from the time
the cycle starts to when the negative peak of the last cycle
is reached (just one cycle in the trigger mode). Upon reach-
ing the negative peak, the timing capacitor continues
charging positive again, but stops upon reaching the trigger
baseline. A square wave from the hysteresis switch synchro-
nizes the last negative peak time for unlatching the trigger
amplifier for its trigger baseline output.
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5.1 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 instrument is
returned to the factory for calibration or repair, a detailed
description of the specific problem should be attached to
minimize turnaround time.

5.2 REQUIRED TEST EQUIPMENT

Voltmeter . ...... 0.1 mVdc resolution (0.1% accuracy)
Oscilloscope, Dual Channel . . . .. . = 1560 MHz bandwidth
Distortion Analyzer . ................ To 600 kHz
Counter .............. To 20 MHz (0.1% accuracy)
50QLoad ......... ... .. ... +0.1% accuracy, 2W
Generator .. ........... 200 kHz signal, 2 to 20V p-p

5.3 REMOVING GENERATOR COVERS

1. Invert the instrument, remove the four screws in the
cover.

2. Turn the instrument upright, remove the top cover,
and remove the four screws securing the bottom cover.

3. Replace the top cover and turn the instrument upside
down.

NOTE
Remove the bottom cover only when it is neces-
sary to make adjustments or measurements.

54 CALIBRATION

After referring to the following preliminary data, perform
calibration, as necessary, per table 5-1. If performing partial

SECTION
CALIBRATION

calibration, check previous settings and adjustments for
applicability. See figures 5-1 and 5-2 for calibration point
location.

1. Unless otherwise noted, all measurements made at the
502 OUT connector should be terminated into a 5082
(£0.1%) load.

2. Verify operation in TRIG and GATE modes by con-
necting an external generator to the TRIG IN BNC
and observing proper operation of TRIGGER LEVEL
and TRIGGER START/STOP controls (paragraph 3.1).

3. Verify SYNC OUT is an approximate 30 ns positive
pulse into 502 and that GCV OUT is a voltage pro-
portional to dial position with a 2V max (open circuit).

4.  Start the calibration by connecting the unit to an ac
source and setting the front panel switches as follows:

DIAl + e et .02
FREQMULT .. ...0itieeee e 100K
FREQVERNIER .. ....ovvoeinean.. Full cw
GENERATORMODE ... ............ou... CONT
TRIGGERLEVEL .. ..ovovenannnnn.. Full cow
TRIGGER START/STOP. .. .............. 0° CAL
SYMMETRY ...\t OFF
DCOFFSET .t ete e OFF
FUNCTION . oottt e ee e e DC
ATTENUATION ...ttt 2010
ATTENUATION VERNIER . .. ........... Full cow
o ON

5.  Allow the unit to warm up at least 30 minutes for
final calibration. Keep the instrument covers on to
maintain heat. Remove covers only to make: adjust-
ments or measurements.
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Table 5-1. Calibration Chart

Cal Control Desired
Step | Check Tester Points Settings Adjust Results Remarks
1 Power DVM cin +15 £0.05 Vdc If voltage is incorrect,
Supply proceed to step 3.
2 C112 —15 +0.05 Vdc If voltage is correct,

proceed to step 9.

Steps 3 - 7 are on the trig/pulse board. Place the cover on the generator and turn it upright. Remove the top cover for access
to the trig/pulse board.

3 Power DVM TP1 (COM) R27 +15 +0.02 Vdc
Supply TP2
(15 Vdc)
4 TP3 —15 +0.05 Vdc
5 TP4 +24 1 Vdc
6 TP5 —24 £1 Vdc
7 TP6 +5 +0.2 Vdc

If steps 3 - 7 were performed, place the cover on, invert the generator and warm up the generator for % hour. Remove the
uppermost cover for generator board access when required.

8 Cap DVM TP5 (COM) R55 <s5mV
Mult (DCV) TP1
Balance
9 Power FUNC- R181 0+0.01 Vdc Terminate with 5052
Ampl TION load.
Balance ouT
10 Preamp ATTENUATION R252 0 +0.01 Vdc
Balance VERNIER: full cw
1 VCG Scope FUNCTION: Ly R12 Minimum fre- Observe one cycle at
Null quency shift 50us/div. Alternately
short and open VCG
IN BNC while adjust-
ing R12.
12 1000:1 FREQ VERNIER: R13 < 1cycle Scope on .5 ms/div.
Freq full cew BOD (<200 Hz)
Freq
Adj
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Table 5-1. Calibration Chart (Continued)

Cal Control Desired
Step | Check Tester Points Settings Adjust Results Remarks
13 | 1000:1 Scope FUNC- R16 Symmetrical wave- NOTE: Steps 13 and
Sym- TION BOD form 14 are interactive.
metry ouT Sym
14 | Main FREQ VERNIER: R35 Symmetrical wave-
Sym- full cw TOD form
metry Dial: 2.0 Sym
FREQ MULT: 1K
15 | Sine Distortion FUNCTION: "\, R120 Symmetrical Connect FUNCTION
Distor- Analyzer, Triangle | residue OUT to distortion
tion Scope Balance analyzer and distor-
tion analyzer output
to scope. Set scope
to.1V/div.Sync scope
to SYNC OUT BNC
loaded into 50%2.
16 R93, Minimum sine If either adjustment is
R107 distortion going near a stop, re-
Triangle center both pots and
Peaks return to step 15.
17 | Main Frequency FUNCTION: T R4 2000 +10 Hz Remove SYNC OUT
Freq Counter/ TOD cable.
Timer Freq
Adj
18 | Cap FREQ MULT: 10 R48 20 +0.1 Hz
Mult
Freq
19 | X 10M FREQ MULT: 10M C40 Best frequency
Freq Dial: Vary tracking over
X 10M range
20 | X 1M FREQ MULT: 1M C34 Best frequency This adjustment must
Freq Dial: Vary tracking over be made each time
X 1M range step 20 is done.
21 | Trigger Scope FUNCTION: \/ R162 Minimum shift of
Baseline GENERATOR baseline around
MODE: TRIG 0 Vdc
Dial: Vary
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6.1 FACTORY REPAIR

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

6.2 TROUBLESHOOTING CHARTS

Troubleshooting charts are given in figures 6-1 thru 6-9.
The charts do not cover every possible trouble, but will be
an aid in systematically isolating faulty components.

Figure 6-1. Initial Checks, Generator Board

Figure 6-2. Generator Loop Checks, Generator Board
Figure 6-3. VCG Checks, Generator Board

Figure 6-4. Generator Output Checks

Figure 6-5. Trigger and Gate Mode Checks, Trig/Pulse Board
Figure 6-6. Power Supply Checks, Trig/Pulse Board

Figure 6-7. Generator Input and Output Checks

6.3 TROUBLESHOOTING INDIVIDUAL COMPONENTS
6.3.1  Transistor

1. A transistor is defective if more than one volt is mea-
sured across its base emitter junction in the forward
direction.

2. A transistor when used as a switch may have a few
volts reverse bias voltage across base-emitter junction.

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

4. A transistor is defective if its base current is larger
than 10% of its emitter current (calculate currents from
voltage across the base and emitter series resistors).

SECTION
TROUBLESHOOTING

5. In a transistor differential pair (common emitter
stages), either their base voltages are the same in
normal operating condition, or the one with less
forward voltage across its base emitter junction
should be off (no collector current); otherwise, one
of the transistors is defective.

6.3.2 Diode

1. A diode is defective if there is greater than one volt
(typically 0.7 volt) forward voltage across it.

6.3.3  Operational Amplifier (e.g., 741, 1458)

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

2. 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.

6.3.4  Capacitor

1. Shorted capacitors have zero volts across their termi-
nals.

2. Opened capacitor can be located (but not always) by

using a good capacitor connected in parallel with the
capacitor under test and observing the resulting effect.

6.3.5 Digital TTL IC’s (e.g. 7400 Series)

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

2. The input must show the same two levels as in step 1.

If the levels are between +0.8V and +2.0V, the con-
nection to the driving circuit output is open.
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Figure 6-1.

IC3 OR SW2 & R30

Initial Checks, Generator Board
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Figure 6-2. Generator Loop Checks, Generator Board
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Figure 6-3. VCG Checks, Generator Board
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Figure 6-4. Generator Output Checks, Generator Board
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DIAL TO 2.0, ALL OTHERS TO 12 O'CLOCK




*SYMMETRY TO OFF, FREQ VERNIER TO CAL, DIAL TO 2.0, ALL OTHERS TO 12 0'CLOCK
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Figure 6-5. Trigger and Gate Mode Checks, Trig/Pulse Board (Page 1 of 2)
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y

Figure 6-5. Trigger and Gate Mode Checks, Trig/Pulse Board (Page 2 of 2)




*BEFORE MAKING THIS MEASUREMENT, REMOVE ANY CONNECTIONS
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Figure 6-6. Power Supply Checks, Trig/Pulse Board (Page 1 of 2)
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CHECK
C13,C14& Q9

CHECK
C15,C16 & Q10

LIFT JUMPER
BY FB5 & R69

CHECK

RED SECONDARY,
C5, C6, CR5 & CR6

CHECK
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A

CHECK
ci17,c18& Q11

USE OTHER
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POWER LINES TO

ISOLATE PROBLEM

'

REPLACE
JUMPER

Figure 6-6. Power Supply Checks, Trig/Pulse Board (Page 2 of 2)

CHECK

GREEN SECONDARY,
C9, C10 & CR9- CR12




SYNC OUT BAD SYNC OUT OK
YES
SET GENERATOR APPROX 30 ns NO CHECK
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?
\/
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BOARD WIRING
?
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CHECK 30 ns POSITIVE
COAX FROM YES _ PULSEATIC7-8 NO CHECK
E30& E31 7047 [€ < ONTRIG/PULSE >——> 1C6 & IC7
SYNC OUT BNC BOARD
A
SET GENERATOR ~
TO TRIG OR GATE GENERA-
MODE, TRIG SIGNAL TOR TRIGGERS YES
TRIG IN BAD BETWEEN 1 & 10V ———-——>< BY ROTATING >——————> TRIG OK
PEAK AMPLITUDE; TRIGGER
FREQ APPROX 1/10 LEVEL ?
GENERATOR FREQ NO
TRIG SIGNAL
YES _ APPEARS AT E17 __ NO CHECK
@4———< ONTRIG/PULSE S>———| E17 & EIBWIRING
BOARD TO J2
N
s
PN EXPECTED FREQ "
GENERATOR FREQ (SUM OF VGG IN CHECK
FOLLOWS DIAL YES & DIAL SETTING) NO WIRING FROM
VCG IN BAD WITHOUT VCG IN & EXCEEDS LIMITS > > O‘SJSN'EEL‘ing
INPUT
A OF FREC; RANGE BOARD & R
NO YES

CHOOSE A RANGE
THAT INCLUDES

FREQUENCIES TO
BE REACHED, NOT
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]

Figure 6-7. Generator Input and Output Checks (Page 1 of 2)
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CHECK
GCV AMPLIFIER
ON GENERATOR
BOARD & E6 & E7
WIRING TO J10

S
GENERATOR ves
FREQ OPERATES
GCV OUT BAD oA >—->
?
NO

N
FUNCTION OUT
OUTPUT NORMAL

YES
WITHOUT EXT DC >

OFFSET INPUT
. ?

EXT DC OFFSET
INPUT BAD

CHECK
E26 & E27
WIRING TO C83
Jo & R183

NO

Figure 6-7. Generator Input and Output Checks (Page 2 of 2)




7.1 DRAWINGS

The following assembly drawings (with parts lists) and
schematics are in the arrangement shown below.

7.2 ORDERING PARTS

When ordering spare parts, please specify part number,

circuit reference, board, serial number of unjt and, if
applicable, the function performed.

Drawings
CHASSIS
Assembly Drawing
Schematic

Parts List

GENERATOR BOARD

Parts Locater Drawing

Assembly Drawing (Sheet 2 of 3 only)

Schematic
Parts List
Assembly Drawing

TRIG/PULSE BOARD

Parts Locater Drawing

Assembly Drawing (Sheet 2 of 2 only)

Schematic
Parts List

SECTION
PARTS AND SCHEMATICS

7.3 ADDENDA

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

Drawing No.

0102-00-0589
0004-00-0101
1101-00-0589

0100-00-0556
0101-00-0584
0103-00-0556
1100-00-0584
1208-00-1008

0100-00-0565
0101-00-0585
0103-00-0565
1100-00-0585

7-1



8 | 7 6 5 ¥ 4 | 3 | 2 1
B REV ECN BY ‘nue AP
: B |ECN 180D JRM[3-5-8]
THIS DOCUMENT CONTAINS PROPRIETARY INFOR- NO. 4-40 xShe  PLILLIPS ©-32 SELFLOCKING NUT(3® NOTE: ALL CONNECTIONS TO BE ye
WAVETEK AND MaY NOT BE AEPRODUCED FOR ANY PAN HEAD SCREW WITH ) MECHANICALLY SECURE PRIOR TO C |EcN 1801 JoRmlaca]ZC
REATENANGE WITHOUT WAITTEN AGTHORIZATION, LOCK WASHER ANO NUT SOLDERING GROUND WIRES D# 883 Ll [-11-19
1485-6 SOLDER LUG (3) TO LUGS. E | # 223 Zre  lendliid
£3(0RN) F [ 2423 TL00 20, 23
_ ES(BRN) G | 2180 10U]1-23381 ¢
©-32x3/8" SOCKET HEAD SEE DETAIL VIEW "A” H 12558 L0U 2128149/
—[l= —f]- CAP SCREW (2) (FOR FPONT PANEL) J_|a7a3 Lou [5-1981] {F+
k| 2987 DC_|pesz| gt
FRONT & REAR PANEL ~ | 3359 (@) 727
Ve - 13437 (@ 253
_DETAIL 'E L |ECN 3882 JP [Beapsl 7 <

SAFETY GROUND LUG
INSTALLATION

BNC CONN. (&)
W, T2,T7 ANDJW
FOR BNC WIRING SEE SHIZ

DETAIL VIEW C"

DETAIL VIEW "A" WO, 652 x 76" AN HEAD

(FRONT PANEL) SHEET METAL SCREW @)
] WITH LOCKWASHER

(ReF)(29) 9 o)

SN

SR I

/

@ (24) /’/ .
BNC COVN. (2) , @

(10 REF.)

S

\

BT SN o

AND REAR PANEL NO.4-40x Y/4* FON
HEAD SCREW®S)
W/ITH LOCKWASHER

NO. 4-40x 3/8* PAN Q/ (2800-00'0022)@4&[ CLAMP USED

HEAD SCREW WITH - FOR WIRE HARNESS

LOCK WASHER FROM "GEN.BD! MOLEX
(3 CONN. 70O 'TKIG. BD.”

MOLEX CONN. ’
@ a NO.6-32x 3o " PAN HEAD /e
o OLx 28 NO. 6-32x.3/8" PAN
SCREW WITH Mo S 2B o
SEE DETAIL VIEW "B ASHEE ki NoT a3
WASHER AND NUT WASHER AND NUT

(FOR REAR PANEL)
NO.6-32x/ /2" PAN
HEADSCREW WITH
LOCK
WASHER AND NUT(®)

R i oo p e 177 NAVAVETEK oo rcasones
7 %{7(/ B o
For Wiein 2 ASSEMBLY
B\ APPLY INSULATOR TO BOTTOM SIDE AS ARROW IMDICATES. o LRING SEE TR STANDARD CHASSIS
SHT20F2 o ek PROCESS X0 ‘?%2.3"“ ARoLes T

A\ INSTALL ITEWM 28 USING DOW CORMING 3140 RTV TO COVER e
wore. unccss omwenmse seeenes  THEN APPLY INSULATOR. SEE & P -

(e 23338 | SHEET /  OF 2

\ \[!\\ ND. 6:32x3/s " PUN HEAD
@? \< SCeEW fwm nuT

E7, WHT/BLK
£6,GRN

RC. BD. ASS’r.(0/102-00-0556 LEF)
RC.BD. ASS’Y.(0/02-00-0565 FEF.)

DETAIL VIEW "B”
REAR PANEL

FOR WIRING SEE
SEE DETAIL "D DETAIL "D”
=2

(3)’é

JIl, FOR WIRING SEE DETAIL *D"
SHT.20F2

VEL,E26 .
WHT/BLK, E27 ]

TC
[}

8 7 | 6 5 ) 4

3 1 2 B 1



8 7 6 5 ¥ 4 I 3 | 2 | 1

GRN —~PED REV ECN sy | oate| arp
GROUND LUG 5 SHEINK TUBING I ' I I I
FPONT PANEL C o4&,
THIS DOCUMENT CONTAINS PROPRIETARY INFOR- GRN/YEL) ol eeemaae ! GRA/ YEL
MATION AND DESIGN RIGHTS BELONGING TO (¢ Y [al - ¢ / DETA /L VIEW "D"
WAVETEK AND MAY NOT BE nzwugn:g:iglgan ::; N g q L M
MAINTENANGE WITHOUT WRITTEN AUTHORIZATION. s ' PEAR PANEL WIRING
WIRIRY " s =
Hl= S
INSTALL I FISH PAFER Il BLK GRN/YEL FROM + CORCOM
( PN 1400-00-8370) BEFORE WHT TO SETARATE £© . GNI L UG#Y)

SHRINK TUBING N
{i \ POWEES %/;T(/-/DEMIL

D \\
4 SN WHT/BE (SHIELD) FRONVI FOWER
N CABLE TO £ (LUG #3)
GRN (R) ' =

WHT(L) Q % N

\ (] GROUND LUG #2 TC PANEL
g BUSS Ji1 ) GRN/YEL (REF. ITEM I5)
e (2) o i ) A
—» A | e G

BN WAVETEK
EwWI REF) . ' WHT/RED p~| 1204 - 00-0574
RED e
BLU g~
\ WHT/BLU |

e BLY

£3
GRN g———‘
£E8

&
GRN ———
" 7
|i BEMOVE REAR CENTER NUE DETAIL VIEW "C
FROM BOTTOM COVER. BNC CONN. WIBING, FRONT
PANEL
NO4-40x Va” PAN HEAD
Sceew@ RED
£18,WHT/BLK
€17, PED NOTE:
LOCK WASHE]

SHOULD BE -~

NEXT 7O NUT
E1, BN Tve)
“ (17 @ @ E2, WHT/BLK
| coax
BEAIDED
SHIFLD
@@ Ny e = L
/\ k\
NO. 8-32x| 78" PAN HEAD ]
SCREWS (BLACKX4)
WIRE DEST/INAT/ION ]
( QUTPUT BUFFER SECTION OF 0565 BD) «
[PRm] WIPE COLOR | WIPE | COAX | 18 BLK
7 WHT/VIO e5/ | £50 |
A CEMENT ITEM G(2) 70 ITEM & (7YR BOTH SIDES) A ek swane eoaes | 2 COOPER |/767] \/\AVETEK
MATERIAL rfg‘i’ux: )Bj"f; —
MOUNT SWITCH TO_RC. BOARD FR/0R TO INSTALLING T 3am7 ASSEMBLY
FEONT PANEL, USE NO.2-56x Va* PAN HEAD SCREW T 4TS STANDARD CHASSIS
WITH NUT (2) e OTHERISE SPECIFIED
WAVETEK PROCESS X010 ANGLES 1
o nOT SCALE owe—Jresre T
NOTE: UNLESS OTHERWISE SPECIFIED [scace 1435 0/02- 00-0589 | L
oy 23338 | SHEET 2 OF 2

8 7 6 5 D) 4 3 2 | 1



8 7 | 6 5 ¥ 4 3 2 1

REV ECN BY
B | ECN 1800 JRM
THIS DOCUMENT mNYA‘NSGmg’?EIgz;mIgFDYRO-
WAVETEK AND MaY NOT BE REPRODUCED FOR ANY FRONT PANEL GENERATOR BOARD PEAR PANEL C {ECN &0 JRM|
REASON EXCEPT CALIBRATION, OPERATION, AND D ECU 2723 AUDIT MU
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. (/760’ 00_ 0556)
‘> £3 +/5V E _|ECN 3881 FN
< g 770
o ;’ E4 DIAL Al E6< Gcv our
Tvcw I s I %
ES E7<
I 17 | 79
\ﬁs ﬁ} ? E/ E2< EXT DC OFFSET
- £z E27<
o T T M
| s <,<’—“j> ELAPSED TIME
| AT e
ION 00/
J8 Wy 1L 00-00-02
FUNCTION (S)==%= = 3 L. I 1000-00-022/ |
Q J11
ouT 3
2 3 —
> £29 . Q o R F——s——
Y a IS 2 } HI
RN Pt X S <
SN F : i
S S s Q2 U S
8 5 893 &&Q“’S&hgi \ELL np
U ¥ w3 W + T FIH R+ B0
INLIINCII D
fofe]7Jels+]3]2]} RED NEUT
BLK
GRAT
WHT
D51 ;
AzP2)x 9 X o & 9 & ] f -
|__®___ £z E R B B T83¥ ISR AT 71
|
E/Z (/145 ONLY ) I
roe Er7 o WhI/RED !
S '
N (P U | |
E18 —0 |
T E30 |
syne (o) 2 !
ot ?J £3 S1 |
POWER i
SWITCH i
WHT/BLUE !
GRN/YEL 18 GN !
1
i
TE/G/PUASE BOARD !
(7700-00-0565 ) !
E40) E
£4] !
i
E42 i
AZ GRN |
ESN rasoney Esﬁ
E44 GRN/YELL
E47 .
E45 177 —l
£ ) ]
REMOVE ALL BURRS [ORAWN DATE
AND BREAK sHARP EDGES |\ D). COOPER.  YF9-7¢
& . = ARVTLE
LF- jj/:: fgg;é;ayﬁc T e INSTRUMENT
, T ] SCHEMATIC
WAVETEK PROCESS 0010 ANGLES 11
o noTSCAE D Tresre TS
NOTE: UNLESS OTHERWISE SPECIFIED SCALE H3/145 | 0004-00-0/01 I E
e 23338 SHEST  f OF [

8 7 6 5 ) 4 ' 3 2 b 1



1

THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION,

MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

NOTE UNLESS OTHERWISE SPECIFIED

[rev |

= oo

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFOR | WAVETEK NO. | QTY/PT
NONE ASSY DRWO CHASSIS 0102-00-0389 WTK  [0102-00-0%89 | 1
1 DIAL ASSY 143-582 WUTK  (1701-00-0%82 | 1
T TRANSFORMER 143-574 WTK  |1204-00-0374 | 1
2 END BELL 110-333 WUTK  [1400-00-0174 | 1
NONE PLATE, NANE 139-305 WTK  (1400-00-2180 | 1
4 INDICATOR. DIAL 180-303 WTK  [1200-00-4970 | 1
NONE COVER, Tor 180-300-1 WWTK  [1400-00-3000 | 1
6 EXPANDER 180-301 WUTK  (1200-00-5010 | 2
7 POST 180-302 WwTk  [1400-00-3020 | 4
NONE COVER, BOTTOM 180-300-2 WTK  (1400-00-3030 | 1
27 SHIELD, PUR 1400-00-6210 WK (1400-00-6210 | 1
1 PANEL, REAR 1400-00-6760 WTK  [1400-00-6760 | 1
9 PANEL, FRONT 1400-00-6820 WUTK  {1400-00-6820 | 1
NONE INSULATOR, PWR SWITCH | 1400-00-8370 wTK  [1200-00-8370 | 1
REF: 1600-99-0001
12 1.D. LABEL 1400-00-9090 WTK  (1200-00-9090 | 1
28 INSULATOR PLATE 1400-01-3931 WTK  (1200-01-3931 | 1
REF: 3200-03-0004
c1 CAP, CER, MN, . O1MF, 50V | CACO2Z3U1032100A CORNG (1500-01-0310 | 1
WAVETEK 915 crassts 1151700189 i
PARTS LIST PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFOR | WAVETEK NO. | QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFOR | WAVETEK NO. | QTY/PT
V1 10 2 U7 UB U9 BNC CONN Ke-7946 KING  [2100-01-0002 | & 29 PLUG BUTTON 2663(BLACK) HEYCO (2000-33-0004 | 1
u11 RECEPTACLE sw1 CORCM (2100-03-0026 | 1 s1 SWITCH ASSY PB 5102-00-0008 WUTK  3102-00-0008 | 1
16 SOLDER LUG 1497 SMITH |2100-04-0012 | & NONE WIRE, HU. 14GA 146A-BLACK BRORX [6000-31-4000 | 1
13 SOLDER LUG 1483-6 SMITH [2100-04-0025 | 4 NONE WIRE. HU, 186A HHO603~GRN/ YELLOW ouDD  |6000-31-8045 | 1
17 STD KNODB RB-67-1-8B-M ROGAN [2400-01-0008 | 4 NONE WIRE. HU, 2204 15U-BROWN GAVTT [6000-32-2001 | 1
18 COAX KNODB SET RB-67-1 ROGAN 3 NONE WIRE. HU, 2204 15U-RED GAVTT [6000-32-2002 | 1
ps1 Lamp 7876 UKL [2400-02-0013 | 1 NONE WIRE, HU, 226A 15U-ORANGE GAVTT |6000-32-2003 | 1
F1 FUSE, 1/24, 250V 313. 500 LITFU [2400-05-0010 | 1 NONE WIRE. HU, 2264 13U-YELLOW GAVTT |6000-32-2004 | 1
NONE CLAMP, CABLE 833 SMITH (2800-00-0022 | 1 NONE WIRE, HU, 2204 15U-GREEN GAVTT |6000-32-2005 | 1
19 BUSHING NYLINER aL2FF THOMN |2800-01-0002 | 7 NONE WIRE. HU, 220A 13U-WHITE/BLACK GAVTT |6000-32-2090 | 2
20 STANDOFF, MALE/FEMALE | 147! s uNICP o |a NONE CABLE, COAX, 26AH0 RG 174/ ITT  |6001-40-0001 | 1
1.730 H,.230 HEX
a-32 NONE CABLE, 4 COND. 2004 8722 BELDN (6001-70-0007 | 1
21 STANDOFF, MALE/FEMALE | 1 uNICP 1 | NONE PWR CORD 6001-80-0003 WUTK  |6001-80-0005 | 1
2.373 H,.230 HEX
4-40
NONE BAIL ASSY W/FT 180-300 WWTK  |2800-08-0010 | 1
NONE SPEEDNUT, SELF RETAIN | C7494-632-4 TINN  |2800-09-0003 | &
24 WASHER, SHOULDER 2668 SMITH [2800-27-0004 | 12
WAVETEK 318 crassts 1181565 Cae i WaveTeExk 15 chassts 1131-00-0589 i
PARTS LIST PAGE: 2 PARTS LIST pacE: 3

REMOVE ALL BURRS
AND BREAK SHARP EDGES

OATE

[ReC

FINISH
WAVETEK PROCESS

TITLE

EASE APPROV

TOLERANCE UNLESS
OTHERWISE SPECIFIED
XXX 010 ANGLES +1

XX_+.030

PARTS LIST
STD CHASSIS

143

e o v
l 1101-00-0589 I

23338

| sweer 1 of 1

1



4 3 2 | 1
7 6 5 ’ [R£V| ECN “VIVIDA'ﬁ APP
NATION AN OESIGN RiGHTS. BELONGING 1O
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
EASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
14 | > v
PREAMPLIFIER /FUNCTION SELECTOR fe : ( 13332 vg>0 ¥ ‘
R270- d g | > |l +0 n n
g —24v a
K267 |':'zD 3 o | o 5248)5©| I‘ E
ERIS Taae t zb " <) =X Tmee
?  —ci06- £17 an N —————— — — —— 1, ol
w268~ D o -R178~ TF = ) 2 Q7 R0~ U S8
h R264- Q46 | [ond —RN6— G R4 3
N R263- |€10% Of8 Rase.  4LAI 2o 7 RIO7 115~ |
N 4 dddhls O R2s5e o3z 10O \ig ~R= g0 —R99 ») °
0 F Hhd Sownnen, — H g5 & <56 5 “ro7l
RIRS A EY F¥rrirR O ¢ HE Y 192 oW sreresis & Rx TR Re Q24
Lo Dage¥( =¥ qa7 ¥ oz R252 < SWITCH T a3 e —R102-  —R9
2 50 ©FE27  -R180- -R259- -R260- —15v | 2w N Rlos-
———F =1 ole26 £19 T 378 =L 2R O —R106- o= TRoet
R181 1 Zlof e _ z N = R100— -R106— D |
e Pt Pt v AT - n Y L AT || SYNC AMPLIFIER
s 5 , 933934 ns gz‘lta. SINE CONVERTER| \ $|"’ DL & $.8  dazlos| TN ARD
b ~L w0 N & - |=¢ -~ Tee et
~c10 °é2 gs O Jdse %Fv GND|| TRIANGLE BUFFER 3 \\ g éwg‘]"ié é 3 %‘!‘ gy _v__
o —R189- +24V 1 & ¥ ] P |
P A : ' 3 g PN Y% SO I B
- —_ TP2
e e S e | ERITE et L A :
| o R278 ,5£80 92- bz, R250- 4 4 [[]ecene8Es | |12 o1 -R7O0— | RE6— RIO  _pg— |
8 j  Zar ROLF gpAer-d & || 12228258 | [T W | Q0 Q12 xldib —R80— —R82—
s ¥ 692 Q36 | —C8— 2 R I131b ¥¥¥FY ¥¥ | L) 39538ly, 80 —R82—
! R28°.R20.§-2°3- it F‘i _'R,R%ﬁt ¥2¥sR { & é$§é I b1 ? -czs-Y 1198 —R79~ L=
R194~ Raae 'Sy 2 gz [ 9130 ] —CR1Bm
Q44 Q42 21 Q38_”95-'L : .23'225'.5’3 B+ 8 o7s Dozz°2° ¥ ¥ IA.EE:é $.|. Re7—qg, Q3 TR7ET 7R77
¥ o s bol Q ~R14+ ari - < &
€96 :ﬁ%‘to éé O Eé | R34 E5sg :'”’3 [N owG ééé : gii g D§F 3 %é o7 ;ﬁ
R2I8- —R2- F§ y PVl Rase ¥ ¥ | R RI20 400 FEFEL Re5= —ROI= YT a0 casf
B /N emns g L2000 L OOV SR e By
. 2-_52291:0 O o397 s 2 o =1 sy TP@ BT TITE : 7 es & ¢ Y E14 K16
1 4
€97 -RJ Q43 -»fc%\‘so; s // 7 L'-c-!_ ._LTP_5©.I_L"::.::C_6.5_.__.J o O \CR26- | -Cdi-
Q45 o 4 Y a2 —24V 2 e ﬁ ~R39— 006 & | 'INTEGRATOR/TRIANGLE AMPLIFIER
— - NN
4 +24V © z -R38=_C12 i~ ==1F]
Ow o €23 *Q“'ééé( M_— 2 O Ras \cd ica! RI7= Q3 T 38
OUTPUT S @ NN?IASSEMBLY REV =15V s IC N J,,| _:120_ ) I_-:— —-:— b
R4 ~ —R25— €37
AMPLIFIER T T T “Zos F¥T L _F O oS “co- ¥ (i
225 oo L | R — i1 it Oas ! $$—[:|_c;9
R227 Tlel £22 ©€23 Sgex, o3 LL R34 R Eo)
_____ —_ o || ©® > 1O&ax 0 ic3 T8 Q2_GND © 16 14 el ‘
T 4] c Q1 Ri6 MCR2=
C[ | 1.1 .L 5_2.0.52_1-12 RN K r -} f Ld O €24 £8 l GND
R228- e —F b Ic6 |
B | [ | (R O D
| LN JNL— |
235 A > RI3 tryvdl e om® he rC
B 6 SW47 ——————— é -m-" ! "R.?c%: “‘t fTT ’T-tT- N Rbo—‘ E'IO' B
. e -
A Qea7/ 86 Q30 ;85‘&\\ s sV Ly Q7 /) Aswu —
N\
SW5  R234 23+ Eés 1‘29/ —R160- & ° Dsz\“‘) SR — %_ 5V £ la /// R48 it jﬁ' |
232 é / -cr8- ¥ Q32 N\ 11 SRe= . 2 ;-—51- - o == e ]
~R166- €76~ | —Rise- @5 1le 15V ™
OUTPUT ATTENUATOR ~_/ Ri6E |, R163- 7T L |8 - Je33 —1 T —rEE-
—_——— 156~ & R7o- 400 \B ¥ £293 5 R I “RT5- §RY- e ]
o P -R169= N =C19=-\§ 1 @1:1: ] > | \ —m— £3 ":g, yc ‘L —R57— ]
—<croam ok RISE O GE, ¥ | ® [P e I @ L5 % )
o~ FEEERRE I R[ |8 |feOid O NTE i
77N —R161— (T} SW2j | ©=RS 1
[ —Ri48- —chiom T o > oswa B 45— Rar— LI S
\ ) —R149- Gg D;ﬁ Q?? ) // E E GND===== £ TR g Ic8 Ril REMOVE ALL BURRS [PRAWN DATE
Ssot e °h ( ' T 5 [ ] WWAVETEK s cusoms
A R wene- 878 >l | g o T o 4 :
/ i T | R276 €35 R30 CAPACITANCE e GENERATOR. BORF.L
7N ‘g o £39 MULTIPLIER
lf A\ TRIGGER AMPLIFIER ) VCG AMPLIFIER — gazfﬁg:lu;::s\féi‘z:s‘lsgnr PARTS LOCATER
- 'WAVETEK PROCESS ;;0( ;0 :
E DWG  JMODEL NO. WG N, Rev
e o&oo-oo—osselc
NOTE: UNLESS OTHERWISE SPECIFIED
1 ey 23338 SHEET oF
1
8 7 [ 6 | 5 * 4 3 2



8 7 6 5 ¥ 4 3 | 2 | 1
LNEVL ECN I BY lDAYﬁl APP

THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
CEPT CALIBRATION, OPERATION, AND SWITCH PLATE
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. = (WAFERS D AND & ONLY)

GRN £/9

YEL E/S
JUMPER TO D" AS
SHOWN

SWITCH PLATE
/ 24 GA JUMPER

SwiTcH TYP FOR™IA,B 4w C
SWITCH WAFER SW1:49-40x 78 (2 REQED) BlatE’ T\ S WHT/GRN £/7 ’

SW4 : 4-40 x ¥2” (4 PEQ*ED) —
A x e, 3
DETENT SWS 1 9-40 X 2" (2REO'ED) = WHTSYEL E18
ijF’_‘_:D %
g = WHTZORN E/19 swircn
4-40 PH.SCREW ) /
(USED ON SW5 ONLY) E==[C[- == ©
ADD v8" @
RI EVE
8" LOCK WASHER SHRINK SLEEV o) SWITCH SWITCH
B N NUT PLATE PLATE
j\ . 24 GA, PED £12
FIXED STOP e GoN Eld
{2
- 24 GAJUMPER =
ABanoC
WHT Ele
5 SPPLVA;%H L ———3YEL £/5 BRN Ell
SWITCH. T
POSITION STOP AS REQUED PLATE / T o & 0D
-> (SEE SWITCH DETAIL WIRING) \ D GeY E9 ==
= =[Al= == v £33 GRN £45 == ORNEI3
TYPICAL HARDWAPE R i omu E32 Secss Gt
STACK -UP BRN E30
REDE3| BLK £34 FIXED
70P
BLKE36 P276
BLKE3T ADDED
B U U STORS
Sswa SW3 swe
_ SW5 Sw4 SwW1
BLKE39
s SW1 WIBING DETAIL WIRING DETAIL WIRING DETAIL
L — v
Y
DETENT SHOWN FROM
FRONT VIEW IN FULL COUNTER
CLOCAWISE POSITION
2. ADD SWITCH PLATE PN /00~ 00 - 2130
REMOVE ALL BURRS DRAWN DATE
AND BREAK SHARP EDGES |\ 20, COOPER &77]
A A TURN TO FULL COUNTER (LOCKWISE . PaSITION, THEN TURN =) WWAVE TEK .. ocer - cnromn
BACK CLOCKWISE ONE  AOSITION 70 IMSTALL BOTH STORPS 3]_’3 [ TITLE
T~ ASSEMBLY
TOLERANCE UNLESS GENEEATOR BOAED

FINISH OTHERWISE SPECIFIED
WAVETEK PROCESS XXX f'S;:} :

DO NOT SCALE DWG TWENG. e
/43 lo/0r-00-0584 | P

SRr 23338 sweer 2 of 3

8 7 ] 6 5 % 4 3 B B 1

NOTE: UNLESS OTHERWISE SPECIFIED.




8 7 | 6 5 ¥ 3 | 2 1
REV ECN BY IDAY( APP
e e e . e e o S o S o o S P . e e S e e o e o e — IR
B[ =w 7595 20 |e%-
B A ot ety SEBiens 5 Y | C |fov e2s =0 37AZ0
- 3
MAINTENANCE mTﬁAObV mmin MRMlZ‘TIO’L VCG AM P ' D ECN |B°D Jmh:s.e
POSITIVE CURRENT Souece | E_| ECN zoas DC
F_|EcN 2723 urq«w@q
r20 % e e e e e e . e e, e e e e e 2
59K §
D 299K | 2q TRIGGER COMPENSAT/O I D
wcpz | ] | 1cze 1
/7
&.8M D777 + | @ .o 1
o 4 HWI0% s ®19 |
JOOK Sm—AN y 249K i
SYMMETRY CONTROL o2 2ZN5486 | |
MODEL 143 T 5 | |
ONLY :
S . — , i
—] [ -
v pm——————— ] 1 I
VeG IN 3 . |
£ 2K V(G DJ/AL BUFFER I
A | |
l £z l I
|
£s e _I I*(286)
C Lﬁ”‘“ Ao e -t Vel | |Ypr————-——————————————
5K Sl £4 w— &2, ’ NEGATIVE CUBRENT SOURCE | | C
caaee Sl | |
3 i _ A
I s SBom L 248) | GND  —>>—— pJ-2
es > %1 29 I | j
£ | p >
R N ~SK 240 | l +5V —> P15
Y - O & 47 1om ] | l|
- ;’;‘ WV ‘. 52/@"/0% 5 | ' TRIG LOGIC —>>—— P-4
J_a I ° | |
o | & | ° | sTOR/START —5>—— P15 [
T2 emsg 10K . I . | l l!
0% WA
/0K | HISEYV D> P/
) e/ Y s | L sy 3 o I ! e
jooKk 2
ord 2 l_gf Lc= e fy | 2.9k o | | ISV —S>—— Py
49K 3 W -0/ 3301k | cw 1 ' |
-5V -5V i -5V 24 sy ' I N
]
e e e e e e e e e et o e o e e e e e 0 |
GND I[ — "'IL X 'r GHD | 124y —>>—— P19 B
. - = . e . e . e . |
£ | GCvour {_ x/om —i L__ﬁ___l
GCV AMPLIFIER £7 | om |
e e | ’
e e e I . |
| CAPACITANCE MULTIPLIER R |
| NN Mﬂm N/ o SWr-A |
| fgg,k '~ +I5V s M:SJ :OOK * cw cze SWr-8 l
— 2 - ——— AR MULTIPLIER OUT
[ 2 ; £54, IM,VaW £ - 007 (248) P [ 3881 N
LEGEND: | 767 % | rnn < 27 - esgiom < L cw | — [ 5e17 (c2 1) |Fa
* = MATCHED SET OF 3 RESISTORS | 5 [0 l,,;,g - -/-; g/vgov FE~_ 6 " 3 | N |35/6, 3517 v
% = MATCHED PAIR OF FD-777 DIODES + [ A ATHO \"?Qf | 2988 2963 2957, 2984 DC
(OTHER ON SHT. 3 or 4) : g ROLYE. S8 w153 oL gi?/« 25 | 2'xo | L 2950, 295/ - lrelueiint ]
D= SELECTED COMPONENT | <> Ras #a7 ;E e I) % | K| 2877, 2878 |F~ /o%
| ad es S Lz Bs | 7 |ecnezei7 289 c Bosarll
| S P i 10K | H | 2736 200 581
~4 G |ECN 2353 23541L0U] 1189
] .a/ I REMOVE ALL BURRS [DRAWN DATE
A 4. DIODES ARE FD6666 } L | | AnooRcax siase coces £3 Goree ol VAVAVE TEK v oo - curomn| A
3. RESISTORS ARE /W, /% MF | crr l MATERIAL 0B N T
2. CAPACITANCE 1N MICROFARADS .01 2
1. RESISTANCE IN OHMS | SV | 2 T GENESEEAI;'{:(-)A;A ZgﬂED
: SHERMSE SPECIFIED
| GND GND FiNieH XXX 1010 ANGLES *1
| ! WAVETEK PROCESS. o oan
v DO NOT SCALE DWG_ JMODEL No. [OWG NO. [Rev
NOTE: UNLESS OTHERWISE SPECIFIED L ______________________________________________ _ SCALE /43//45 103-00-0556 P
Gen: 23338 | SHEET /  oF 4
8 7 | 6 5 ) 4 | 3 2 1



8 | _ |
7 6 5 ¥ 4 3 2 | 1
[_ _________ e e — —_— . S, I REV I ECN l BY [DA"EI APP
pocum . P2
s, Sooue covtans, mornrans s, | Q! HYSTERES/S SWITCH I TEUNGLE BUFEER |
WAVETEK AND MAY NOT BE n:rnooucsn FOR ANV | | £95 | C65
REASON EXCEPT CALIBRATION, OPERATION, yrXd } N |
MAINTENANCE WITHOUT WRITTEN AU'HONIZATK)N _J . \’V T 5- ©
[~ —— === oalt  #eEY 33.2 i +/5Y 3oV I
| /NTEGRATOR/ T T ¢ |
| TRP/ANGLE | //2;4 £9% R97 ~98 é ~99 2 | R f//aé l 120 #/23 |
| AMPLIFIER lzg/z( rR6T 29 | | 93 1.2/1K r21K /K K S| LIKS 100 S rep | 200 /0 |
' LEK S 15K o T | 200 | &
| | I e !
| o4 - ces I | 2ls 3 eizz -9 '
| nez3A § wezsa ¥ | coe | 332 S 905 it |
cz7
| -0/ ! 2100 | I
| — a0 | s I'_T 227K ke ars A f cera A e | /'j S0 I
| 2| g8 R66 | I — Tess (M WA i+ ZN3es0 | /25
i G [T\ 2hs5485 # 50 1 | nen. gl D | Lo I 2N36490 me/ e N | oz sez5 I
T ko5 cz8 B/05 |
| S| 55z zom,) I 7372 53.2 | _/\73,_-@ 022 7P5 @—] |
| v 4 | |eo4 &AM RI04 | 2N3305 7! - FUNCTION
! A | /K ce3 | (<@B8,381)
| ZNTSGT | p Ccriz —'\Nv—@ | - |
i | 3/6 wP2511 TS| i |
t YW 4 % |
| cz6 g L7 2. —1 ="t #126 RI30 P4
i 100 T ! 376 11 |7 | 33.2 332 e
| sm } WY f N @/8 )@z VWA | 1
25 £68 1 Ic9 L
| Tew 332 =S l kY | 43049 I | 2NT563 & ensses ez |ce7 I +5V !
kH /0 | HP25, I A 30/K | -4 |
| oM 2v3005 oo oo ! SRIE S RIS | (- I
! B L | eos o ' || o500 50 | | feot !
.ISm
| > | = R ol e . | s | e |
26/ 5Tz 78] o R0 & &
£7 «7/{5/4 2 41
| © P09 270 | | e/28 2129 332 S0 | ! I
| 73, | NOM. | 100 100 el6
3.2 750 45 ——————————> 2
i D | 3 eos RN & IN#581
| G *_ S357K 464 | S kI3 27 | N/ ——————————53 |
| c59 p; 249 Q23
| S35 VM. | s A —An— 2N3905 [ - I
2N5485 # | RIGESRIOIS RIIO < A’/l/é | 1000-00 - 0221
| | 1K SB23Tm23 1K 3 ez ri34 2 | OPTION 001 |
| A e I S5k 3/6 3 Lo | (5000 HOUR TMER) _ |
| e7z -: V2754 | 4 ! =
332 1.5K
| o | l |
| 5 | r ! |
32 | s L Senz |
r7 r73 &/07 cs8 | ene L ce8
'| wezsa & 'l"o/ 100 P 200 d 10K o T 0 3 $k9 cos =% |
A | -5v -i5v T | T {4
| T W T 1(5% T ol s l
| GND T-9 ! T-9 GND i GND 4@ I
}
L ! I I
S e g S T N
o |
APA— 15V
/5V 2 |
T+ (/c2) i 78 : / /194 !
75K 280 eraz cerr i
786 UT(3DI ) ] IeSK | /00 >— PI-1
SWI-F g79 [ I svync
| xiom o 75 33 | ZN3905 |
i 35//5/’; 332 075 | |
CRE  |zn3003 | -5V SYNC |
FD777 ceny B AMPLIFIER.
% P _AMPLFER 1
CRG 1 cea |
. p o0 Lo | Y SQUARE FUNCTION( 385)
® 215 -
) G cerny : ]
B esz
<2 5 I ]
FD777 ]
35(’ R77 %4965 e83 l
| wl 7772 75K ey % eos | LEGEND
co0f o £ T vl & MATCHED SET(2) 2N5565
| |0 i | # MATCHED SET (2) 2N5465
. T
CARMUTIPLIER QUT( 1A3 ) < GND T I * MATCHED SET (3) CAPACITORS | B3Ol it toces |5 COOPER Y2/H \AJAWEETEEK co o -cnsones
I—(rcz | ATERAL . B/
( ) i
TRIG. SYNC(3C7) | e SCHEMATIC
L, .——— ] — TorERdKet unrcss GENERATOR BOARD
B4 NOM VALUE CALLED OUT ON PIL. WAVETEK PROCESS o gm e
NOTE: UNLESS OTHERWISE SPECIFIED Z ALL CAPAC/]'OES V4 M/CZOFAMDS DWG NO. REV
7 ALL BESISTORS /N OHMS 1/8W, 1% 43//45  |o103-000556| P
8 5 23338 seeT 2 OF 4
7 | 6 5 + 4 [ 3 2 1



8 6 5 4 3 1
I REV I ECN I BY IDATi' APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
B, e st et hl
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. L5V TRIGGER AMPLIFIER l
-
|
' |
PI-E —
|
RISI |
299K ) RIGS |
2171
staer/sroe_ ek 7 b |
[ I
! o l Srom” er7zz  ceze
sw-2 XIOM
| ok o e = R/66 A #o777 | TRIGGER OUT
| |smaeyy 576 o 215 o (288 )
| |SI'0 NOM. ° |
! +15V | . E//o73 |
! | ° Si5905 |
145 ONLY L, era7 < pora . 2 |
L T9 2.49K 2.49K cre L
______ ° Lo T |
o ele3
oW 15K 2l67 l
g 750 |
oa—?——o— x
cerm 76EKS  yor | &5 7% s |
FD777 SH /K | TRIGGER COMP
¢ cez3 77 05z i1 i)
2a9 - 7 2NZ905 [
700 0z8 £I59 | c25 |
pr-4 27 2NM3903 Sdo
7RI6 LOGIC i NTIO3 |
| cr20 w3903 |
cez/ £/6/ |
TRIG SYNC | (& 926 crzz cr24 24.9K |
(248) 0 N/ 2m5905 i > |
2150 IS5
I 146 Z.0/K Tk % £l62 - céo |
| 10K 10K .ol |
| -/5V
| Lezs I
| .0/ D !
e e Y] I _____________________‘; ————— 1
| HEV Y
Zlok TRIANGLE (2DI)
: cwzs ¥ 4 oo SINE (486)
ca | R0 Ny (4) SW4-D 200 I
.0/ - EI8
Ez¢ () ez g # PREAMP N (444)
(¥ o
pULSE Qgﬂ 2N3903 (2A2) o cw PULSE DISABLE a5
| ]
ONLY
c ¢ cozr | i =% £25 3 Puise seLECT
anp E25 1 I °
\ | — 5
% -1
6ND I _
PULSE AMPLIFIER (/45 ONLY) _}_ FUNCT/ION SELECTOR ]
5. D/ODES ARE FD66GE
4 RESISTORS ARE WeW, /%, ME o e WVAVE TEK . occo - curomn
3 CARACITANCE IN MICROFARADS SCHEMATIC
2. PESISTANCE /N OWMS 2 GEMERLATOR BOARD
1. % MATCHED PAIR OF FD777 (OTHER ON SHT. /) e SoHEAMISE eI IED
WAVETEK PROCESS o g ANOLES'
s ’—m
NOTE: UNLESS OTHERWISE SPECIFIED “ADLOE NOT SCALE DWG M;%’}/ﬁ Ig&s_oolossé P
23338 | SHEET F OF 4
8 6 5 4 3 2 1



8 7 L 6 5 ¥ 4 | 3 | 2 | 1

Iasz ECN [ aanuzI APP

THIS DOCUMENT CONTAINS PROPRIETARY INFOR-

ND
A EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

| +24v
! v L ces 1 £r93 2/95 @28/
| 'lv' T 392 392 24.9K
I 2R/88 L/89 SRIS Rr9. RI194
| + 15V 52 22.49k S 249K S3esk . 3332 392 OUTPUT ATTENUATOR
Zr | £/81 S 150K —o—
Al l 100K Y5z | gp INB23A
-
OFFSET,__. -y /70 4
| a3 -
| 7T 2N3905 Ve
N Q42 @44
N I o9 2Nz2/9 (HEAT SINK)
| OFsT @ /- @34 A€ 2N3866 [/
£27 To 2N3905 Te FUNCTION
“ol out
‘ GND R211
| 11K
A
| SW5-¢ Sws-A
| e bl o
|
| ca7 3 K200 R2/4 |
| 100 31K 100 —
Pr P22 p Q95 | O W/
| = J v \ 2N5/160 R25/
220/ 11K AN N /) (HEAT SINK) | 499 |o
| 24K 5 = r228
| @35 @43 s | 905 ps
| AD8IZ 2N29054 A | 439K
! {"———*——m—x yE: |
c98 |
| | re87 | 27.F/35v
p202 R2/3 e
| st 35 e "7 ——— | s see o
4 < 8
l T | CR49  CRSO | | 121% Ya W
| |-2¢v T £E41 IN7584  IN7584 540 ‘
8
l YT GND I
| GND T T T T T |
| H
I— ____________________________ e T
E — —r —————————————— 4 — 4 b e e .  —— — —— — —
| SINE COVVEETER ; +5Y PRE-ZMPLTTER. +/5v .
| L ] l |
| L 8237 2 R238 QR239 QR240 p253 S 254 o255 261 clo9
| se $ 257k 3825k QUK SIK ; 332 S 24% 299K 7.5K £262 ¥id T ‘
249
| ) | ag cese W ezg0 cro7 | P —————— -
i vy || . _@ P 44 4}[{ | DC OFFSET |
o242
249 Q296 2ZN3640 | I
| | V3005 [ oo | | -15V |
| R243 co9  Swe | =37 | l cw |
| 576 2207 FUNCTION | | | ezze oFF
M (381 Rr269 cro8 S
| » Gen | Q47 532 SAE(NOM,) S| 5858 | /oK OFST
5 ®38 | 2N3905 e 2| ows |
| 70 a 90| crs2 e VW i |
TRNGLE XY Y 4y * bocs | | cio |
| vom . 6.9 |
FUNCTION VA FD777 | £256 YV | 15V ol |
| (zp7) Xy xy syl OE > ezl 301K 2265 Tyom I |
| cez9| cear| craz|  cras 1190 3= /Cclgﬁf | i |
| o245 | 2264 | —_————
| 540 | — pze5 GBI |
\ | e % |G T o | LAST PEE DES ]
24 o ]
L gzme | Avoiz ) A . o F DES. USED
———————— 9 AN A7 Ca, | @5/
| ©247 | | pr283 NOT USED: 1
! X | c//2 c/00 1
A | CPI% C/5,C23,C48,049,C55
| | e £34 RET, R0, R2B0, R223
| | | 5 k257 R258 £260 R266 ™ TPS
I p298 SR289 SR250 SR2SI | 1K 3.65K 6.9 7.5K | SWas
A > 0.
S. %= MATCHED SET OF 8 FD777 DIODES. | S G-k 1« | | REMOVE ALL BURRS [oRAWN. p DATE |
4. ALL DIODES ARE FDGGGG ! =15V -5V e e WAVE TEK ..o cusom
3. RESISTORS ARE VoW, /%, M.£. . YZ L | Tcios | 3
2. CAPACITANCE IV MICROFARADS | ‘.7 T } GND T/ | Y KR nrr SCHEMATIC
/. BESISTANCE IN OHMS Y —— L | ] TOLE Rt eSS GEMNERATOR BOARD
;};‘\‘/s(“vsx PROCESS :;" . g;g AZCGLE'ES "
NOTE: UNLESS OTHERWISE SPECIFIED P’fgg%" IN 5O NOT SCALE DWG—[Pore vs s o
143145 0/03~00-O556LE-’
Sen: 23338 | SHEET 4 OF 4

y 7 T 6 T 5 ) a 3 1 2 ] 1



8 7 | 6 5 ¥ 4 3 2 | 1

INEV l ECN I 8y IDA"EI APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
ANI DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
EXCI CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR-PART-NO MFOR | MAVETEK NO. | QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR-PART-NO MFOR | LAVETEK NO. | aTv/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR-PART-NO MFGR | WAVETEK NO. | QTY/PT
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R169 RES, MF, 1/8W: 1%, 1. 78K RNSSD-1781F TRW 4701-03-1781 1
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€67 C78 C79 €8BS CB& R184 RES, MF. 1/8W, 1%, 1. 96K RNSSD-1961F TRW 4701-03-1961 1
€88 C91 €93 C94 FB1 FERRITE BEAD 56-590-65/38 FERRX |3100-00-0001 1
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TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV
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I' PAGE: 1 S I'IE PAGE: 3 I , u ll 5 Lls I PAGE: S
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c26 CAP, MICA, 100PF, 500V DM1S-101y ARCO 1500-11-0100 1 R13 R1& R181 R252 POT, TRIM, 100K 91AR100K BECK 4500-01-0402 4 R143 RES, MF, 1/8W, 1%, 213 RN53D-2150F TRW 4701-03-2150 1
ca2s CAP, MICA, 15PF, SO0V DM15-1350J ARCO 1500-11-3000 1 R107 R120 R93 POT, TRIM, 200 91AR200 BECK 4£00-02-0101 3 R166 R170 RES, MF, 1/8W, 1%, 21. 5 RNSSD-21R5F TRW 4701-03-2159 2
€28 C31 C99T CAP, MICA, 220PF, 300V DM15-221y ARCO 1500-12-2100 3 R3S POT, TRIM, 300 91AR500 BECK 4500-05-0104 1 R237 R248 RES, MF, 1/8W, 1%, 23. 7K RNSSD-2372F TRW 4701-03-2372 2
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C33T €47 C30 CAP, MICA, 68PF, 300V DM15-680J ARCO 1500~16-8000 3 R10 POT, CONT, 10K 4609-71-0301 WVTK 4509-71-0301 1 R147 R151 R156 R171 RES, MF, 1/8W, 1%, 2. 49K RNSSD-2491F TRW 4701-03-2491 12
FROM: 4600-01-0312 R188 R189 R19 R254
€36 CAP, MICA, B20PF, 300V DM13-821F ARCO 1500-18-2101 1 R25S R274 R278 R33
R185 POT, CONT, 500 4609-75-0101 WVTK 4609-75-0101 1
€19 CAP, POLYC, 1MF, 100V 210-B1C-105F mMB 1500-41-0304 1 FROM: 4500-05-010% R161 R213 R281 R283 RES, MF, 1/8W, 1%, 24. 9K RN5SD-2492F TRW 4701-03-2492 4
€34 cao VARI, 3. 3-13PF, 250V 7S-TRIKO-02 3. 5/13PF TRIKO |1500-51-3000 2 R11 R8 RES, C, 1/2W, 10%, 5. 1M RC20GF515 STKPL |4700-25-5104 2 R187T RES, MF, 1/8W, 1%, 27. 4 RNSSD-27R4F TRW 4701-03-2749 1
€12 C8 C96 C97 CAP, TANT, 1MF, 33V 150D103X9035A2 SPRAG [1500-71-0502 4 R17 RES, C, 1/2W, 10%, 6. 8M RC20GF-685 STKPL |4700~25-6804 1 R150 R177 R178 R43 RES, MF, 1/8W, 1%, 3. 01K RNS3D-3011F TRW 4701-03-3011 4
69 CAP, TANT, 22MF, 20V 20242002226M3 MATSO |1500-72-2621 | 1 R118 R124 R127 R128 RES, MF, 1/8W, 1%, 100 RN55D-1000F TRW  |4701-03-1000 | 19 R131 R2%56 RES, MF, 1/8W, 1%, 301K | RN35D-3013F TRW  |4701-03-3013 | 2
R129 R142 R145 R149
€95 c98 CAP, TANT, 27MF, 35V 196D276X003STES SPRAG |1500-72-7602 2 R153 R158 R174 R180 R134 R67 R71 RE8 RBY RES, MF, 1/8W, 1%, 316 RN55D-3160F TRW 4701-03-3160 S
R197T R208T R214 R21&
€111 C112 C64 C63 CAP, TANT, 5. 6MF, 35V 130D565X903582 SPRAG |1500-75-6302 | 4 R49 RS7 R73 R101 R103 R109 R110 RES, MF, 1/8W, 1%,33.2 | RNSSD-33R2F TRW  [4701-03-3329 | 22
R119 R126 R130 R140
CAP SET, POLYC 180-501 WVTK 1509-80-0008 1 R104 R108 R111 R155 RES, MF, 1/8W, 1%, 1K RN35D-1001F TRW 4701-03-1001 14 R192 R204 R2S53 R269
MIXED MATCHED SET R165 R168 R200 R257 R272 R&S R&8 R69 R72
R45 R47 RS1 R94 R98 R7S R76 R79 RS2 R95
car CAP, POLYC, . O1MF, 100V 99
PART OF 1509-80-0008 R100T R10ST R191 R202 RES, MF, 1/8W, 1%, 3. 65K RNSSD-3651F 4701-03-3651 7
aTv(1) R112 R146 R203 R265 RES, MF, 1/8W, 1%, 10K RNS5SD-1002F TRW 4701-03-1002 S R258 R8O R83
R41
R11S R193 R194 R195 RES, MF, 1/8W, 1%, 392 RNS5D-3920F TRW 4701-03-3920 4
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV
WaveTek 2 A GENERATOR {00-00-05ea S WAVETEK FCA, GENERATOR 1100-00-0584 S WAVETEK FCA, GENERATOR 1100-00-0%84 ]
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IHiV I ECN I 8y IDAYEI APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATI A
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
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 REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QTY/PT
RES, MF, MIXED SET 4789-00-0043
R199 R42 RES, MF, 1/8W, 1%, 4. 02K RNSS5D-4021F TRW 4701-03-4021 2 NONE SWITCH STOP 211-33-001 cTS 5104-07-0001 1
RS3 RES, MF, 1/8W, 1%, 100K
R106 R205 R206 R207 RES, MF, 1/8W, 1%, 464 RN35D-4640F TRW 4701-03-4640 4 PART OF 4789-00-0043 NONE SWITCH STOP 215-33-001-01-22 cTs 5104-07-0003 3
QTY (1)
R201 RES, MF, 1/8W, 1%, 46, 4K | RNSSD-4642F TRW  [4701-03-4642 | 1 sw1 DETENT MOD 5104-99-0028 WUTK  |3104-99-0028 | 1
RS54 RES, MF, 1/4W, 1%, 1M FROM: 5104-01-0010
RS RES, MF, 1.8W, 1%, 46. 4 RNSSD-46R4F TRW 4701-03-4649 1 PART OF 4789-00-0043
aTY(1) SWS DETENT MOD 5104-99-0029 WYTK 3104-99-0029 1
R34 RES, MF, 1/8W, 1%, 4. 75K | RN55D-4751F TRW  (4701-03-4751 | 1 FROM: 5104-01-0010
RS& RES, MF. . &W, 1%, 10M ML-181 CADDO |4799-00-0003 1
R231 R2%9 RES, MF, 1/8, 1%, 499 RNSSD-4990F TRW 4701-03-4990 2 SWa DETENT MOD 3104~-99-0030 WVTK 3104-99-0030 1
CR3 CR33 CR4 CRS DIODE, ZENER 6.2V 1NB23A MOT 4501-01-0823 4 FROM: 5104-01-0010
R117 R14 R152 R20 R22 RES, MF, 1/8W, 1%, 4. 99K RNS5P-4991F TRW 4701-03-4991 10
R232 R26 R27 R3 R37 CR16 DIODE 1N43581 MICRO |4301-01-4381 1 NONE WIRE, HU, 220A 15U-BLACK GAVTT |6000-32-2000 1
R137 RES, MF. 1/8W. 1%, 49. 9K RNSSD-4992F TRW 4701-03-4992 1 CR19 CR28 CR29 CR30 DIODE FD777 FAIR 4807-02-0777 9 NONE WIRE. HU, 22CA 1SU-BROWN GAVTT |6000-32-2001 1
CR31 CR&6 CR7 CR8 CRY
RBST R92T RES, MF, 1/8W, 1%, 54,9 RNSSD-34R9F TRW 4701-03-%499 2 NONE WIRE, HU, 22GA 1SU-RED GAVTT |6000-32-2002 1
CR1 CR10 CR11 CR14 DIODE 1N4148 FAIR 4307-02-6666 19
R23% RES, MF, 1/8W, 1%, 36. 2 RNS35D-5&R2F TRW 4701-03-3629 1 CR15 CR17 CR18 CR: NONE WIRE. HU, 22GA 13U-0ORANGE GAVTT |6000-32-2003 1
CR21 CR22 CR23 CR24
R148T R243 R246 RES, MF, 1/8W, 1%, 376 RN55D-5760F TRW 4701-03-5760 3 CR2S CR32 CR34 CR35 NONE WIRE, HU, 22GA 15U-YELLOW GAVTT [6000-32-2004 1
CR346 CR37 CR46
R21 R40 R44 RB& R91 RES, MF, 1/8W, 1%, 604 RN3SD-6040F TRW 4701-03-6040 S NONE WIRE, HU, 22GA 13U-GREEN GAVTT |6000-32-2005 1
CR12 CR13 DIODE 5082-2811 HP 4509-02-2811 2
R215 R217 R234 R244 RES, MF, 1/8BW, 1%, 61.9 RN53D-61R9F TRW 4701-03-6199 7 NONE WIRE, HU, 22GA 15U-BLUE GAVTT |6000-32-2006 1
R260 R268 R27% CR2 CR26 DIODE, M/PR, FD-777 164-501-93 WVTK 4878-00-0004 1
GQTY: 2: 4807-02-0777 NONE WIRE. HU, 22GA 1SU-VIOLET GAVTT (6000-32-2007 1
R264 R270 RES, MF, 1/8W, 1%, 681 RNSSD-6810F TRW 4701-03-6810 2
CR38 CR39 CR40 CR41 DIODE, SET, 8-FD-777 182-500-98 WVTK 4398-00-0010 1 NONE WIRE, HU, 226A 15U-GRAY GAVTT (6000-32-2008 1
R4e RES, MF, 1/8W, 1%, 6. 98K RNS5D-6981F TRW 4701-03-6981 1 CR42 CR43 CR44 CR4S QTY: 8: 4807-02-0777
NONE WIRE. HU, 22GA 15U-WHITE GAVTT |6000-32-2009 1
R13% R167 R190 R&0 RES, MF, 1/8W, 1%, 730 RNSSD-7300F TRW 4701-03-7300 5 Q42 TRANS 2N2219A NSC 4901-02-2191 1
NONE WIRE, HU, 22GA 15U-WHITE/ORANGE GAVTT (6000-32-2093 1
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV
WAVETEK PCA, GENERATOR 1100-00-0584 s WAVETEK PCA, GENERATOR 1100-00-0384 s WaveTexk £CA, GENERATOR 1100-00-0584 s
PARTS LIST PAGE: 7 PARTS LIST PACE: 9 PARTS LIST PAGE: 11
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-ND MFGR WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION DORIG-MFGR~-PART-NO MFGR WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORI1G-MFGR-PART-NO MFGR WAVETEK NO. QTY/PT
R70 ’
Q43 TRANS 2N2905A NSC 4901-02-9051 1 NONE WIRE, HU, 226A 1SU-WHITE/YELLOW GAVTT |6000-32-2094 1
R133 R136 R138 R160 RES, MF, 1/BW, 1%, 7.5K | RN55D-7501F TRW  |4701-03-7501 | 9
R164 R261 R266 R77 Q12 Q36 Q@50 TRANS 2N3563 FAIR 4901 -03-5630 3 NONE WIRE, HU, 22GA 15U-WHITE/GREEN GAVTT [6000-32-2095 1
R78
Q15 Q16 @37 Q49 TRANS 2N3640 FAIR 4701-03-6400 4 IC3 IC4 ICS Ic LM741CN NSC 7000-07-4100 3
R154 RES, MF, 1/6W, 1%, 76. 8K | RN55D-7682F TRW  (4701-03-7682 | 1
) Q39 Q44 TRANS 2N3866 MmoT 4501-03-8660 2 @35 G488 Ic AD B12 ANDEV |7000-08-1200 2
R12S RES, MF. 1/8W, 1%, 825 RN5SD-8250F TRW 4701-03-8250 1
Q13 G21 @22 G27 628 TRANS 2N3903 NSC 4901-03-9030 9 IC1 IC2 ICé Ic MC1458P1 MOT 7C00~14~-3800 3
R238 R249 RSE RES, MF, 1/8W, 1%, 8.25K | RN35D-8251F TRW  (4701-03-8251 | 3 Q29 @31 Q40 G6
1ce Ic CA3049T RCA 7000-30-4900 1
RS9 RES, MF, 1/8W, 1%, 82. 5 RN3SD-82RSF TRW 4701-03-82%9 1 Q10 G11 Q14 Q17 Q19 TRANS 2N3905 T 4901-03-9050 17
623 @24 @26 G30 G32 IC7 1Cc8 Ic CA3140S RCA 7000-31-4001 2
R122 R228 RES, MF, 1/8W, 1%, 909 RN53D-9090F TRW 4701-03-9090 2 @33 634 Q4 Q41 Q46
@47 Gs1
R271 RES, MF, 1/8W, 12,90.9 | RNSSD-90R9F TRW  [4701-03-9099 | 1
Q38 @45 TRANS 2N5160-18 MOT 4901 -05-1600 2
R7 RES, MF, 1/4W, 1%, 1M RN&0OD-1004F TRW 4701-13-1004 1
- a3 TRANS 2N5460 MOT 4701-05-4600 1
R233 RES, MF, 1/4W, 1%, 121 RN&6OD-1210F TRW 4701-13-1210 1
as TRANS 2Ns485 MOT  |4901-05-4850 | 1
R229 RES, NF, 1/4W, 1%, 124 RN6OD-1240F TRW  [4701-13-1240 | 1
i a1 TRANS 2N5486 MoT 4701-05-4860 1
R&T RES, MF, 1/4W, 1%, 698K | RN&OD-6983F TRW  [4701-13-6983 | 1
Q18 G20 TRANS, M/PR, 2N3563 142-501-52 WVTK 4778-00-0004 1
R224 R229 R226 R227 RES, MF, 1/2W, 17, 49.9 | RN65D-49R9F TRW  [4701-23-4999 | 4 QTY: 2: 4901-03-5630
RES, MF, MIXED SET 4789-00-0043 WVTK 4789-00-0043 1 62 a7 TRANS, SEL, 2N5462 142-501-55 WVTK 4778-00-0008 2
QTY: 1: 4901-05-4620
RS2 RES, MF, 1/8W, 1%, 10K
PART OF 4789-00-0043 a8 a9 TRANS, M/PR, 2N5485 142-501-53 WVTK 4778-00-0009 1
aTy(1) QTY: 2: 4901-03-4850
NONE WAFER 147-400 WVTK 5104-02-0015 14
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NOTE: UNLESS OTHERWISE SPECIFIED

[MATERIAL

FINISH
WAVETEK PROCESS.
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DOCUMENT CONTAWNS PROPRIETARY WNFOR-
MATION AND OZSION RIGHTS BELONGWNG TO
WAVETEK AND MAY NOT BE
EXCEPT CALIBRATION, OPERATION, AND
MANTENANCE WITHOUT ITTEN AUTHORIZATION.
A REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MFGR | WAVETEK No. | aTv/PT
3i7
NONE ASSY DRWG, CURRENT 0101-00-1008 WVTK 0101-00-1008 1
EA4 LIMITER BOARD
M NONE SCHEMATIC GENERATOR 0103-00-0556 WYTK 0103-00-055%6 1 *
"’37 NONE HEATSINK BRACKET 1400-01~5083 WVTK 1400-01-5083 1
NONE CURRENT LIMITER BD 1700-00-1008 WVTK 1700-00-1008 1
NONE RES, C, 1/2W, 5%, 4.7 RC20GF-4R7 STKPL |4700-25~0479 2
NONE RES, MF, 1/8W, 1%, 100 RNS5D~1000F TRW 4701-03~1C00 2
NONE DIODE, ZENER, 10V 1N75BA FAIR 4801-01-0758 4
NONE Ic LM3L7T NSC 7000-03~1700 1
NONE VOLTAGE REGULATOR LM337T NAT 7000-03-3700 1 B
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REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING
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 MFOR | WAVETEK NO. aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION OR1G6-MFGR-PART-NO MFOR | WAVETEK NO. aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFOR | WAVETEK NO. aTv/PT
NONE ASSY DRWG TRIG/PULSE | 0101-00-0383 WVTK  |0101-00-0383 | 1
R39 RES, MF, 1/8W, 1%, 1. 5K | RN55D-1301F TRW  [4701-03-1301 1 NONE WIRE, HU, 226A 15U-GREEN GAVTT |6000-32-2005 | 2
NONE SCHEMATIC TRIG/PULSE | 0103-00-0363 WVTK  |0103-00-0363 | 1
R32 RES, MF, 1/8MW, 1%, 15K RNS5D-1502F TRW  |4701-03-1%02 | 1 NONE WIRE, HU, 226A 15U-BLUE GAVTT |6000-32-2006 | 2
NONE PLATE, SW 008-004 WVTK  |1200-00-2130 | 1
R3S RES, M, 1/8W, 1%, 1. 78K | RNS5D-1781F TRW  |4701-03~1781 1 NONE WIRE, HU, 2204 15U-VIOLET GAVTT |6000-32-2007 | 2
NONE BRKT, HEAT SINK 182-308 WUTK  [1400-00-5143 | 3
R272 RES, MF, 1/8W, 1%, 200 RN55D-2000F TRW  [4701-03-2000 | 1 NONE WIRE, HU, 226A 15U-GRAY GAVTT |6000-32-2008 | 2
ca7 CAP, CER, 10PF, 1KV DD-100 CRL  [1500-01-0011 1
R42 RES, MF, 1/8W, 1%, 2. 21K | RNSSD-2211F TRW  [4701-03-2211 1 NONE WIRE, HU, 226A 15U-WHITE GAVTT |6000-32-2009 | 2
€17 €2 C22 C24 €25 CAP, CER, MN, . O1MF, 50V | CACO223U1037100A CORNG [1500-01-0310 | 12 :
ggé C4 C46 €3 Co4 C7 R37 RES, MF, 1/8W, 1%, 24. 9K | RNSSD-2492F TRW 4701-03-2492 1 NONE WIRE, HU, 226A 15U-WHITE/BLACK GAVTT |6000-32-2090 2
. R23 RES, MF, 1/8W, 1%, 3. 32K | RNSSD-3321F TRW  [4701-03-3321 1 NONE WIRE, HU, 226A 15U-WHITE/BROWN GAVTT |6000-32-2091 | 2
c13 c1s CAP, CER, MON, . 1HF, 30V | CACO3Z3U1042030A CORNG [1500-01-0405 | 2
R24 RES, MF, 1/8W, 1%, 3. 92K | RNSSD-3921F TRW  |4701-03-3921 1 NONE WIRE, HU, 226A 15U-WHITE/RED GAVTT |6000-32-2092 | 2
cao CAP. CER, 22PF, 1KV DD-220 CRL  |1500-02-2011 1
R38T RES, MF. 1/8W, 1%, 432 RN33D-4320F TRW  [4701-03-4320 | 1 NONE WIRE, HU, 2204 15U-WHITE/ORANGE GAVTT |6000-32-2093 | 1
ce7 CAP, CER, 33PF, 1KV DD-330 CRL  |1500-03-3011 1
R7 RS RES, MF, 1/8W, 1%, 4. 75K | RNSSD-4751F TRW  |4701-03-4751 | 2 NONE WIRE, HU, 2264 1SU-WHITE/YELLOW GAVTT |6000-32-2094 | 1
ca1r CAP. MICA, 220PF, 500V | DM13-221J ARCO  1500-12-2100 | 1
R10 R16 RES, MF. 1/8, 1%, 499 RN55D-4990F TRW  [4701-03-4950 | 2 NONE WIRE, HU, 226A 15U-WHITE/GREEN GAVTT |6000-32-2095 | 1
caeT CAP, MICA, 560PF, 300V | DM13-361J ARCO  |1500-15-6100 | 1
R12 R14 R25 R34 R40 RES, MF, 1/8W, 1%, 8.99K | RN35D-4991F TRW  [4701-03-4991 5 NONE WIRE, HU, 2264 15U-WHITE/BLUE GAVTT |6000-32-2096 | 1
c21 c23 CAP, ELECT, 100MF, 16V | 300D1076014DC7 SPRAG [1300-31-0101 | 2
R28 RES, MF, 1/8W, 1%, 6. 19K | RNSSD-6191F TRW  |4701-03-6191 1 NONE WIRE, HU, 2264 15U-WHITE/VIOLET GAVTT |6000-32-2097 | 1
c1c3 CAP, ELECT, 1000MF, 33V | 39D10860336L& SPRAG |1500-31-0212 | 2
R36 RES, MF, 1/8W, 1%, 6. 98K | RNSSD-6981F TRW  [4701-03-6981 1 NONE CABLE, COAX, 26AWG RG 174/U ITT  |6001-40-0001 1
c1o CAP, ELECT, 4000MF, 15V | TCG402U01SNIL. MAL  [1500-34-0211 1
R26 RES, MF, 1/8M, 1%, 8.25K | RNSSD-B251F TRW  |4701-03-8251 1 11 e MC1458P1 MOT  |7000-14-5800 | 1
c14 c16 CAP, ELECT, SOMF, 50V 500D5066030DD7 SPRAG (1500-33-0003 | 2
R1 R2 RES MODULE, 10K 4310R-101-103 BOURN |4770-00-0008 | 2 a9 c 7824 FAIR |7000-78-2400 | 1
c6 c8 CAP, ELECT, S00MF, 50V | 39D30760306L4 SPRAG |1500-35-0103 | 2
R29 R30 RES, SET, 2-10K, 1/8W 142-501-64A WYTK  |4789-00-0019 | 1 ato 1©c 7924 FAIR  |7000-79-2400 | 1
€29 cet CAP, TANT, 22MF, 20V 20242002226M3 MATSO |1500-72-2621 | 2
TITLE ASSEMBLY NO. REV . . REV
WAVETEK #CA, TRIGGER/PULSE 1100-00-0385 N WAVETEK FCA TRICOER/PULSE {150768 6%as ey WAVETEK FenFrRiceER/PULSE 11505506585 J
PARTS LIST PacE: 1 PARTS LIST pace: 3 PARTS LIST race: o
REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MFOGR | WAVETEK NO. aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION OR16-MFGR-PART-NO MFGR | WAVETEK NO. aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MFGR | WAVETEK NO. aTY/PT
QTY: 2: 4701-03-1002
cie CAP, TANT, 33MF, 10V 150D336X901082 SPRAG |1500-73-3601 1 1c3 Ic 7400 T1 8000-74-0000 | 1
CR13 DIODE 1N4S81 MICRO '|4801-01-4581 1
1 TRIGGER/PULSE 1700-00-0363 WUTK  |1700-00-0365 | 1 1ce 1c 741500 TI 8000-74-0010 | 1
CR1 CR10 CR11 CR12 DIODE 1N4002 FAIR  |4301-02-0001 12
AzZP1 CONN, 9PIN 09-50-7091 MOLEX |2100-02-0051 1 CR2 CR3 CR4 CRS CRé 1c4 1€ 74L508 T1 8000-74-0810 | 1
CR7 CRB CR9
2 SKT, IC, 14 PIN DILB14P/108 BURND |2100-03-0066 | 1 1ca 1c 74L574 TI 8000-74-7410 | 1
CR14 CR1S CR16 DIODE 1Ns148 FAIR [4807-02-6666 | 3
3 SOLDER LUG 1497 SMITH |2100-04-0012 | 2 a11 VOLTAGE REGULATOR MA7B0SUC FAIR  (8000-78-0300 | 1
Q1 13 Q14 @15 G5 @& TRANS 2N3903 NSC  [4901-03-9030 | &
4 PIN 08-30-010% MOLEX |2100-08-0025 | 9 17 c 745140 TI 8007-41-4001 1
. a3 a7 a8 TRANS 2N3703 ITT  [4901-03-9050 | 3
s STANDOFF WYTK 16 | 4
1.750 H,.250 HEX Qs TRANS TIP-29 T1 4702-00-0290 | 1
4-40
- az TRANS T1P-30 T1 4962-00-0300 | 1
FB8 . FERRITE BEAD 56-390-65/38 FERRX |3100~00-0001 1
SWi-A SW1-B WAFER 147-400 WYTK  [3104-02-0015 | 2
R27 POT, TRIM, 1K F1ARIK BECK |4600-01-0209 | 1
- 6 SWITCH STOP 215-33-001-01-22 CTS  |5104-07-0003 | 1
swz POT, SWITCH, 10K 4402-01-0300 WVTK  14602-01-0300 1
T DETENT MOD 5104-99-0031 WYTK  [5104-99-0031 1
R6 POT, CONT, 10k 4609-71-0303 WVTK  |4609-71-0303 1 FROM: 5104-01-0010
FROM: 4600-01-0312
Swa SWITCH, TOGGLE 7108 P3Y9AV2G C4K  [5106-00-0020 | t
R11 R17 RES, C. 1/2W, 5%, 4.7 RC206F-4R7 STKPL |4700-25-0479 | 2
NONE WIRE, HU, 226A 15U-BROWN GAVTT |6000-32-2001 1
R9 RES, C, 1/2W, 5%, 220 RC206F-221 STKPL |4700-25-2200 | 1
NONE WIRE, HU, 226A 15U-RED GAVTT |6000-32-2002 | 2
R31 RES, C, 1W, 10%, 10K RC320F-103 STHPL |4700-35-1002 | 1
NONE WIRE, HU, 220A 15U-ORANGE GAVTT [6000-32-2003 | 2
R33 R41 RES, MF, 1/8W, 1%, 100 RN33D-1000F TRW  |4701~03-1000 | 2
NONE WIRE, NU, 220A 15U-YELLOW GAVTT |6000-32-2004 | 2
R13 R15 R20 R21 RES, MF, 1/8M, 1%, 1K RNSSD-1001F TRW  |4701-03-1001 | 4
T ). REV ). TIT] ).
WAVETEK PCA TRIGGER /PULSE 1130500 Cses i\ WAVETEK FCA, TRIGGER/PULSE {158%60 65e5 ey WAVETEK PCAL TRIGGER/PULSE {18860 -Cses it
PARTS LIST pace: 2 PARTS LIST Pace: PARTS LIST racE: 6
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