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WARRANTY

All Wavetek instruments are warranteed against defects in material and workmanship for a period
of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or
component (except batteries) found to be defective, under normal use, during this period.
Wavetek's obligation under this warranty is limited solely to repairing any such instrument which in
Wavetek’s sole opinion proves to be defective within the scope of the warranty when returned
to the factory or to an authorized service center. Transportation to the factory or service center
is to be prepaid by purchaser. Shipment should not be made without prior authorization by
Wavetek.

This warranty does not apply to any products repaired or altered by persons not authorized by
Wavetek, or not in accordance with instructions furnished by Wavetek. If the instrument is
defective as a result of misuse, improper repair, or abnormal conditions or operations, repairs will
be billed at cost.

Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner
either alone or in conjunction with other equipment. High voltage used in some instruments may
be dangerous if misused. Special disclaimers apply to these instruments. Wavetek assumes no
liability for secondary charges or consequential damages and, in any event, Wavetek's liability for
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the
specific instrument shipped and against which a claim is made.

Any recommendations made by Wavetek for use of its products are based upon tests believed to be
reliable, but Wavetek makes no warranty of the results to be obtained. This warranty is in lieu of
all other warranties, expressed or implied, and no representative or person is authorized to
represent or assume for Wavetek any liability in connection with the sale of our products other
than set forth nherein.


https://www.manualsplus.com/

SECTION 1

SECTION 2

SECTION 3

SECTION 4

SECTION 5

SECTION 6

SECTION 7

CONTENTS

GENERAL DESCRIPTION

11 MODEL166 ..................
1.2 SPECIFICATIONS ..............
1.21 Versatility . . . ...............
1.2.2 Sweep/Function Generator . . ... ..
1.23  Frequency Precision . ..........
1.24 Amplitude Precision ...........
1.25 Waveform Characteristics . . . . .. ..
1.26 Pulse Generator ..............
127 General ....................
INITIAL PREPARATION

2.1 MECHANICAL PREPARATION . . ...
2.2 ELECTRICAL INSTALLATION ... ..
2.2.1 Power Connection . ...........
2.2.2 Signal Connections . ...........

23 ELECTRICAL ACCEPTANCE CHECK

OPERATION

3.1 CONTROLS AND CONNECTORS ...
3.2 WAVEFORMTIMING ...........

3.3 OPERATINGPROCEDURE........

3.3.1 Continuous, Triggered and Gated Operation ..................
3.3.2 Voltage Controlled Frequency (VCG) Operation ...............

333 SweepOperation .............
334 PulseOperation ..............

3.35 Voltage Controlled Amplitude (VCA) Operation ...............

CIRCUIT DESCRIPTION

41 GENERAL ...................
4.2 BASIC WAVEFORM DEVELOPMENT

4.3 WAVE SHAPE AND AMPLIFICATION
44 TRIGGERED AND GATED MODES . .
45 SWEEP GENERATORMODES. ... ..

CALIBRATION

5.1 FACTORYREPAIR. .. ... ... . . i i
5.2 REQUIRED TESTEQUIPMENT . ... ...... ... i,
5.3 CALIBRATION. . . .. .. e

TROUBLESHOOTING

6.1 INTRODUCTION .. ... . ... .. ... i,
6.2 ACCESS. .. ... ... e e e e
6.3 TESTEQUIPMENT ........ ... .. i i

PARTS AND SCHEMATICS

71 DRAWINGS . . . ... e e
7.2 ORDERING PARTS. . ... . e i e
7.3 ADDENDA. . .. .. i e e e

1-1
-1
1-1
11
1-2
1-2
1-2
1-2
1-3

2-1

2-1
2-2
2-2

3-1
34
34
3-6
36
3-6
37
37

4-1

4-1
4-3
4-3

5-1
5-1
5-1

6-1
6-1
6-1

7-1
7-1
7-1


https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

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.

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

CAUTION notes call attention to possibie equipment damage in subsequent operations.
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1.1 MODEL 166

The Model 166 Pulse/Function Generator is a combination
sweep, function and pulse generator with a full complement
of features in all modes of operation. The frequency range
is from 0.0001 Hz (2.8 hours per cycle) to 50 MHz. Wave-
forms are sine, triangle, ramp, square, pulse, positive pulse
and negative pulse. The waveforms may be amplitude con-
trolled, dc offset and inverted (complemented).

Pulse versatility includes variable width and independently
variable leading and trailing edge transition times. The gen-
erator can be used to generate an output pulse whose width
and frequency are dependent upon an external signal input.

Sweep can be logarithmic, as well as linear. The output can
be stopped at the start and stop frequencies for accurate
setting. Besides continuous sweep, a sweep may be triggered
from the quisscent start frequency, The frequency can
sweep to the upper (stop) frequency, then return to start
frequency, or it can be held at the upper frequency. The
duration of the sweep can be set to be from 100 seconds to
100 micro-seconds.

The generator can give a continuous output, be triggered
for one cycle, or a double cycle, or gated for many cycles.
The output waveform can be presented in haverwave mode;
i.e., the selected waveform starts and stops at a positive or
negative peak voltage.

The signal being generated may be frequency or amplitude
modulated by external signals.

1.2 SPECIFICATIONS
1.2.1  Versatility

instrument operates as a sweep/function generator or a
pulse generator.

1.2.2 Sweep/Function Generator

Selectable Waveforms -

Sine "\, , triangle \/ , ramp -] and square L . All can
be inverted 180°. Ramp up-down ratio can be as large as
1:1000. All can be amplitude and frequency modulated.

SECTION
GENERAL DESCRIPTION

Operational Modes
Continuous: Generator oscillates continuously at selected
frequency.

Triggered: Generator guiescent until triggered by external
signal or manually, then generates one cycle.

Double Triggered: As triggered mode, except two cycles
are generated.

Triggered Haverwave: As triggered mode. Output is one
cycle starting at —90° (or +90°).

Gated: As triggered, except output continues for duration
of gate.

Gated Haverwave: As gated. Output is a burst of cycles
starting at —90° (or +90°).

Continuous Sweep: Generator frequency continuously
sweeps up from start to stop frequency.

Triggered Sweep: Generator oscillates at sweep start fre-
quency until triggered, then generates one sweep to the
stop frequency and returns to the start frequency.

Sweep and Hold: As triggered sweep mode, except the gen-
erator remains atstop frequency unti the trigger signal falls,
then returns to start frequency.

Frequency Range
0.0001 Hz to 50 MHz in 11 ranges. Maximum sweep 1000:1
in linear or logarithmic mode.

Sweep Time Range
100s to 100 us in 6 ranges.

Function Output

Variable to 30V p-p into open circuit {15V p-p into 50£2).
DC offset of waveform is adjustable to 210V open circuit
(+BV into 50%2). Voltage attenuation 0 to 80 dB: to 60 dB
in 20 dB steps, plus 20 dB continuous vernier.

1-1
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Low Frequency Hold

Function output will hold at the instantaneous voltage level
whenthe hold switchis depressed. Effective in the X 0.001 Hz
to X 10 Hz ranges.

Amplitude Drift: Less than 0.2% of amplitude per minute.

DC Offset

DC offset of all waveforms is adustable to £10V open circuit
(¥5V into 5082). Waveform plus offset is limited to +15V
open circuit (£7.5V into 5082).

GCV Output
0 to 5V (nominal, open circuit) proportional to the fre-
quency of the main generator. Output impedance is 600€2.

Sweep Output
0 to +6V (nominal, open circuit) ramp. Output impedance
is 600£2. Sweep time is 100s to 100 us.

VCG (FM) — Voltage Controlled Generator

Up to 1000:1 frequency change with external 0 to +5V
signal.

Mode: Linear or logarithmic.

Slew Rate: 2% of range per us.

VCG Linearity: 0.0005 Hz to 50 kHz £0.5% of range.

Voltage Controlled Amplitude (AM)

0 to 5V gives 0 to 30V amplitude change. AC input allows
0 to 200% modulation (suppressed carrier).

AC Input Range: 5V minimum for 100%, 10V minimum
for 200% AM,

Input Impedance: 4.99 to 10 kS2, depending on gain
control.

" Input Bandwidth: 10 kHz.

Trigger Input

Trigger Signal: 1V p-p minimum.
Trigger Level: 5V,

Input Impedance: 1.5 k§2, 30 pF.
Maximum Repetition Rate: 25 MHz.

1.23  Frequency Precision

Dial Accuracy (For N\, , \/ , "Ll and linear dial settings
of 0.5 to 5)

+2% of full scale for 0.0005 Hz to 5 MHz.

+ 15%, —6% of full scale for 5 to 50 MHz.

1.24  Amplitude Precision

Amplitude Change With Frequency
Sine and square variations less than:
+0.1 dB to 100 kHz:

+0.2dB to 1 MHz;

+ 3 dB to 50 MHz.

1-2

Step Attenuator Accuracy
+0.3 dB per 20 dB step to 100 kHz.

1.2.56  Waveform Characteristics

Sine Distortion (Test at 10V p-p normal sine wave)
Less than 0.56% for 10 Hz to 100 kHz.

All harmonics greater than:

30 dB down for 100 kHz to 5 MHz;

20 dB down for 5 to 50 MHz.

Triangle Linearity
Greater than 99% for 0.005 Hz to 100 kHz.

Square Wave Aberrations (Test at 10Vp-p)
Less than 5% of p-p voliage.

1.26  Pulse Generator

Pulses

Variable amplitude positive or complementary pulses/ 1,
U1, Pulse amplitude, width and rise/fall times are inde-
pendently adjustable and independent of frequency. TTL
and TTL pulse widths are simultaneous with main pulse.
AM and FM modulation. All pulses can drive 502 termina-
tions.

Operational Modes
Continuous, Triggered, Double Triggered, Gated and Con-

tinuous Sweep. (See Sweep/Function Generator.)

External Width: An external signal at the trigger input

~determines the output putse width-and frequency:~

Pulse Period Range
Pulse period is selectable from 20 ns to 10,000s (50 MHz to
0.0001 Hz) with approximately 1% vernier,

Pulse Width

10 ns to 100 ms in 7 ranges. Maximum duty cycle is 70%
for periods to 200 ns, decreasing to 50% for 20 ns periods.
Control has nominal 50% duty cycle detent.

Transition Time
7 ns to 50 msin 7 ranges, independently variable for leading
and trailing edges.

Function Output

0 to *15V into open circuit and 0 to 7.5V into 50Q2.
Voltage attenuation O to 80 dB: to 60 dB in 20 dB steps,
plus 20 dB continuous vernier.

TTL and TTL Pulses
Transition times less than 4 ns into 5082 termination.
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1.2.7 General

Stability

Amplitude, dc offset and frequency in linear mode to
500 kHz.

Short Term: £0.05% for 10 minutes.

Long Term: *0.25% for 24 hours.

Environmental

Specifications apply at 25°C +5°C after 30 minute warm-up.

. o o
Instrument will operate from 0 C to +50 C.

Dimensions

36.2 cm {14% in.} wide; 13.3 cm (6% in.} high; 38.1 cm

(15 in.) deep.

Weight
9.8 kg (217% Ib) net; 12.5 kg (27% Ib) shipping.

Power

108 to 132V or 216 to 250V; 50 to 400 Hz; 50 watts

nominal.

1-3
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21

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

2.2.1

Conversion to other input voltages requires a change in rear
panel fuse-holder voltage card position and fuse according

MECHANICAL PREPARATION

ELECTRICAL INSTALLATION
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 cutlet, 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
purchase, this instrument was shipped from the
factory with the power transformer connected
for operation on a 108 to 126 Vac line supply
and with a 0.5 amp slow blow fuse.

to the following table and procedure.

SECTION
INITIAL PREPARATION

Fuse
Card Position Input Vac (Slow Blow, 3 AG)

100 90 to 105 0.5 amp
120 108 to 126 0.5 amp
220 198 to 231 0.25 amp
240 216 to 250 0.25 amp
1. Disconnect the power cord at the instrument, open

fuse holder cover door and rotate FUSE PULL to left
to remove the fuse (figure 2-1).

Figure 2-1. Fuse Holder on Rear of Instrument

2. Remove the small printed circuit board and select
operating voltage by orienting the printed circuit
board to position the desired voltage on the top left
side. Push the board firmly into its module slot.

3. Rotate the FUSE PULL back into the normal position
and insert the correct fuse intc 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.

2-1
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2.2.2 Signal Connections

Use RG58U 50(2 shielded cables equipped with female BNC
connectors to distribute input and output signals when con-

necting this instrument to associated equipment.

2.3 ELECTRICAL ACCEPTANCE CHECK

This checkout procedure verifies the generator operation. If
a malfunction is found, refer to the Warranty in the front
of this manual. A 2 channel oscilloscope, a 5082 load, a tee
fitting and 502 coax cables are needed for this procedure

(see figures 2-2 through 2-5).

Preset the pulse generator controls as follows:

Control

FREQUENCY Dial
FREQ Range
FREQ VERNIER
GEN MODE
TRIG LEVEL
LIN/LOG

DC OFFSET

VCA GAIN
WAVEFORM
OUTPUT ATTEN

OUTPUT ATTEN VERNIER

NORM/INVERT
SWEEPMODE"

SWEEP STOP

SWEEP TIME

SWEEP TIME VARIABLE
PULSE WIDTH

PULSE WIDTH VARIABLE

TRANSITION TIME
LEADING EDGE
TRAILING EDGE
POWER

2-2

Position

1
X 1K
cw
CONT
10 o'clock
LIN
OFF
ccw
AV
0
cw
NORM

CONTSWP

cw
10s 1 1s
12 o’clock
an
cw
7ns1580ns
cw
cw
ON

Figure 2-5. VCA Setup

SCOPE
MODEL 166
TRIG
502 {0 © T
00O O O O
GCV TTL
ouT ouT
Figure 2-2. Initial Setup
SCOPE
MODEL 166
o
3 Q
OO0 O O O O EUNC
VCG Z|E | swp
>
N o|d |ouT ouT CH1 |CH2
Figure 2-3. VCG Setup
SCOPE
MODEL 166
(e}
oo
FUNC
ouT CH1 |CH2
Figure 2-4. Trigger Setup
SCOPE
MODEL 166
(o]
? 9Q
000 O 0 O O
VCA swp FUNC
IN ouT OUT _ CH1 |CH2
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Table 2-1. Initial Checkout

Step Controi Position/Operation Cbservation
1 Connect instrument as shown in CH1: 1 kHz sine wave, 15V p-p.
figure 2-2 and sync scope to TTL CH2: dcsignal. Approximately 1V.
output.
2 FREQ VERNIER | Rotate ccw, then cw. CH1: A small change in frequency (1% of range).
3 FREQ Range Check each position. Return to CH1: Frequency increases from ccw to cw positions.
X 1.
4 HOLD Press and hoid. Release. Waveform stops and holds at a dc ievel. Waveform
continuous when switch is released.
5 FREQ Range X 1K.
6 OUTPUT ATTEN | Rotate ccw. Return to cw. Amplitude of waveform decreases for ccw change.
VERNIER
7 OUTPUT ATTEN | Check each position. Return to 0. Amplitude of waveform decreases in decade steps
as attenuation increases.
8 OUTPUT ATTEN | Rotate to 9 o’clock.
VERNIER
9 DC OFFSET Rotate cw thru —, O to +. Waveform moves to a negative offset, then to a
Return to OFF. positive offset, as the control is rotated cw. Wave-
form clipping may occur at — and + ends of
control.
10 QOUTPUT ATTEN | Vernier cw.
VERNIER
11 WAVEFORM Check each position. Return to Each waveform is present; Mt andL[™ 1are both

m 1.

positive going OV to +7.5V, but complementary to
each other.

NOTE: For proper waveform output in steps 12 through 16, the pulse period must be several times fonger than the pulse

width and transition time. Change the FREQ range whenever necessary.

12

14

15

PULSEWIDTH

PULSEWIDTH

VARIABLE

TRANSITION
TIME

LEADING EDGE

Rotate to each position. Return
to 10 us 1 100 us.

Rotate ccw. Return to cw.

Rotate to each position. Return
to 500 ns 1 5 ns.

Rotate ccw.

Pulse width is narrow at ccw positions and wider at
i A i e 4 o e Pttt

cw _positions.
Pulse width hecomes narrow, returns to wide

Transition time decreases ccw and increases cw.

Waveform rise time increases, then returns to
original time.
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Initial Checkout (Continued)

Step Control Position/Operation Observation
16 TRAILING EDGE| Rotate ccw. Waveform fall time increases, then returns to
original time.
17 FREQ Range X 1K
18 NORM/INVERT INVERT, then NORM Waveform changes from positive pulse to negative
pulse.
19 WAVEFORM AV
Waveform phase shifts 180°, from one switch
20 NORM/INVERT INVERT, then NORM. position to the other.
21 Connect instrument as shown
in figure 2-3.
22 FREQUENCY Dial | Full cw. Sync the scope {CH1: Waveform is swept from a low frequency to
to CH1 (FUNC OUT). Ea high frequency.
[CH2: 0 to 5V ramp for each burst of swept
waveforms.
23 GEN MODE gSWEEP. §Wavef0rm is swept from a low frequency to a high
“frequency.
| !
24 ' SWEEP TIME Check each position. Return to As the switch is rotated cw, the sweep duration
100ms 1 10 ms. ‘decreases. (Observe CH2 on fast times.)
25 LIN/LOG LOG. Returnto LIN. ‘CH1: Waveform has longer low frequency sweep
“in LOG mode.
E"CH?:' togarithmicramp in OG mode.
26 SWEEP TIME Rotate ccw. Return to cw. ;ch increases sweep duration.
VARIABLE
27 SWEEP MODE SWP START. CH1: Frequency approximately 50 Hz.
CH2: 0 vdc.
28 FREQUENCY Dial | Rotate from cw to ccw. CH2: DC level increases from 0 to 5V, returns to
Return to cw. ov.
29 SWEEP MODE SWP STOP. CH2: Approximately bV.
30 SWEEP STOP Rotate ccw. Return to cw. CH2: DC level decreases, returns to 5V.
31 SWEEP MODE TRIG SWP. CH1: Frequency approximately 50 Hz.
CH2: 0V.
32 MAN TRIG Press and release {try several One burst of swept waveform, then returns to start

times).
i

frequency.

2-4
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Initial Checkout (Continued)

Step Control Position/Operation Observation

33 SWEEP MODE SWP HOLD.

34 MAN TRIG Press and hold, then release. Waveform sweeps up to high frequency and remains
while switch is held, returns to start frequency when
switch is released.

35 SWEEP MODE CONT swpP

36 FREQUENCY 1

Connect instrument as shown in
37 .
figure 2-4.
38 GEN MODE TRIG. (Trigger scope on CH2.) CH1: Each waveform is one complete cycle.
Adjust scope for several triggered CH2: 0 to 5V ramp.
cycles.

39 GEN MODE DBL TRIG. Each waveform is two complete cycles.

40 GEN MODE TRIG HAV. Each waveform is one cycle starting and ending
at —90°.

a1 GEN MODE GATED. Adjust scope for several Waveforms are in bursts of approximately 100 ms.

bursts of waveforms.

42 GEN MODE GATED HAV. Burst of waveforms start at —90° and end at —90°.

43 WAVEFORM g

a4 GEN MODE EXTWIDTH. Pulse waveform.

45 TRIG LEVEL Rotate slowly. Pulse varies in width.

Return to 10 o’clock. Returns to original width.
Connect instrument as shown in
46 ;
figure 2-b.
47 GEN MODE CONT.
48 QUTPUT 12 o’clock.
VERNIER
49 WAVEFORM N, CH1: Low to high amplitude bursts of waveforms.
50 VCA GAIN Rotate from ccw to cw. Amplitude modulation increases from 0 to

maximum.

2-5
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3.1 CONTROLS AND CONNECTORS

The controls and connectors for the Model 166 are shown
in figure 3-1. The listing below discusses each control and
its function.

FREQUENCY/SWEEP START Dial — The main fre-
guency control. The setting on this dial multiplied by
the frequency range (FREQ) setting is the basic out-
put frequency of the generator. The dial sets the
sweep start frequency when SWEEP mode (5) is
selected. (The FREQ VERNIER and VCG IN also
affect the generator frequency.) The outer scale has
linear distribution; the inner has logarithmic (2). The
dial index mark lights when power is on.

SECTION
OPERATION

LIN/LOG Switch — This switch selects a linear change
in frequency or a logarithmic change in frequency
when sweeping (20), frequency modulating {23) or
using the frequency dial (1).

FREQ Range Switch — The 11 position outer switch
selects the generator frequency range, which, when
multiplied by the frequency dial setting (1), deter-
mines the basic output frequency of the generator.

VERNIER Control — The inner knob allows fine
control over the output frequency. A complete turn
of this vernier is equivalent to approximately one half
of the smallest division on the main frequency dial
(1). When in the full clockwise position (CAL), the
settings on the main dial will be accurate.

FREDQUENGY
HAEEP START

vEmNERe TRIG LEVEL
FREC ML DENMMBOE

HOUD
1910 % 16 4
swLEp HOBE wEER T
THEEP STLF & CARIAHLE

VCAGANEY SERMIER »
Be OFFSET WAVEFORM OFTPUT ATTER W5

RN, N
iCas 4

FILSE MIDTH TRANSITION TISE LEADING EDRE

VARIABLE S TRAILING EDGE &

Figure 3-1. Controls and Connectors

31
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3-2

HOLD Switch — This switch holds the output at its
instantaneous voltage level. Operable in the X .001
through X 10 FREQ ranges (3) only.

GEN MODE Switch — The outer, 8 position switch
selects the operating mode of the main generator
as follows:

a. CONT Mode — The generator operates continu-
ously as a standard Voltage Controlled Generator
(VCG). Frequency output is determined by front
panel control settings in conjunction with external
control voitage at VCG IN (23).

b. TRIG Mode — The generator will give one complete
cycie (slarting at 0%) of oulpui when the MAN
TRIG (6) is pressed or for each cycle of signal
applied to TRIG IN (21). A convenient trigger
source is the SWEEP OUT signal (17), since the
internal sweep operates independently of the main
generator.

c. DBL TRIG Mode — As for TRIG mode, except
two cycles are given.

d. TRIG HAV Mode — As for TRIG mode, except
the waveform ( 7\, ,”\/ ) starts and ends at —90°,
rather than 0°;this is a haverwave. For rl.:,l'l_.land
LI 1 waveforms, this mode is identical to TRIG
mode, except the delay between TRIG IN (21) and
FUNC QUT (12) is increased.

g; GATED -Mode — As-for TR1G mode, except-that

the generator will continue to have output for the
full time that the MAN TRIG switch (6) is held
down or the gate signal at TRIG IN {21) exceeds
the gating level set by the TRIG LEVEL control.

f. GATED HAV Mode — As for TRIG HAV mode,
except that the generator will continue to have
output for the full time that the MAN TRIG
switch (6) is held down or the gate signal at TRIG
IN (21) exceeds the gating level set by the TRIG
LEVEL control (5).

g. SWEEP Mode — The generator operates in a sweep
mode determined by the SWEEP MODE switch
(20).

h. EXT WIDTH Mode — For "Ly, M__JandLI Twave-
forms only. The main generator is disabled and
the output frequency and pulse width are depend-
ent on the external signal input at the TRIG IN
BNC (21) or the MAN TRIG switch pulse (8).

TTL OUT and FUNC QUT signals are at a dc level
until triggered. Output, compared to the input,
can be normal M__l or complementary LI 1as set
by the WAVEFORM switch (8), or positive
(NORM) or negative (INVERT) as set by the
NORM/INVERT switch (10).

TRIG LEVEL Control — The inner control is a con-
tinuously variable adjustment of the TRIG IN (21)
circuitry. When full ccw, approximately a positive
going signal of +6V or greater voltage is required for
triggering (figure 3-2). In the full cw position, a posi-
tive going pulse of approximately —5V or more posi-
tive voltage is required for triggering. In the GATED
mode, the generator will begin to run continuously at
some position of the control cw past 12 o'clock.
When using the MAN TRIG, this control must be ccw
of the midpoint.

TRIG LEVEL

CONTR
CCW = ot - CW

+5V snsfilas: TRIG LEVEL

oveesFpes

TRIGGER SIGNAL
MUSTBEAZ1Vpp o -
POSITIVE GOING
SIGNAL EXCEEDING
THE TRIG LEVEL
SETTING

—BV = (L]

Figure 3-2. Minimum Trigger

O

O

MAN TRIG Switch — When in any of the trigger
modes, pressing this switch furnishes the trigger. When
in any of the gate modes, this switch furnishes the
gate signal for the duration that it is pressed and held
down. The TRIG LEVEL control (5) must be ccw
from midpoint for proper MAN TRIG operation.

DC OFFSET Control — This knob adjusts the dc base
line offset above (+) or below (—) signal ground to
+10 Vdc into open circuit {5 Vdc into 502 {oad).
Waveform plus offset is limited to £15V open circuit
(£7.5V into 502 load).
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WAVEFORM Selector — The six position outer
switch selects the waveform that appears at the
FUNC OUT BNC {12). The waveforms are sine "\/, tri-
angle ’\/ ramp /i, square L , positive going pulse
M __! and positive going complementary pulse ',
VCA GAIN Control — When amplitude modulating
with a signal at the VCA (AM) IN BNC (22), the inner
knob determines the level of modulation by attenuat-
ing the input signal.

OUTPUT ATTEN (dB) Control — The four position
outer knob attenuates the FUNC OUT waveform and
offset (12) from 0 dB (15Vp-p max into 50£2 LOAD)
to —60 dB (15 mV p-p into 502} in 20 dB steps. The
inner VERNIER knob varies the attenuation over an
additional 0 to approximately 20 dB. Maximum
attenuation is 80 dB (1.5 mV p-p into 5082).

NORM/INVERT Switch — This switch inverts wave-
form output from FUNC OUT (12). inversion is
about the 0 volt axis of the non-offset waveform.

LEADING EDGE Control — For "l;, M_land L[]
waveforms only. The outer knob varies the leading
edge transition time throughout the range indicated
by the TRANSITION TIME switch (14). Transition
time should not exceed the pulse width,

TRAILING EDGE Control — For 'L, M__land L1
waveforms only. The inner knob varies the trailing
edge transition time throughout the range indicated
by the TRANSITION TIME switch (14). Transition
time should not exceed the “off’’ time of the pulse
period.

FUNC OUT, 502 Connector — This BNC connector
is the selected waveform output of the main generator.
Output level is 30V p-p maximum into an open circuit
or 15V p-p maximum into a 5082 load.

TTL OUT Connector — This BNC connector is a
source of TTL level pulses at the main generator fre-
quency. Pulse width, but neither amplitude nor tran-
sition time are controllable. Amplitude is fixed at an
inactive level of 0.0 volts and an active level of
approximately 2.4 volts when loaded with 50%2.
TTL pulse width is controllable regardless of the
waveform selected.

TRANSITION TIME Switch — This seven position
switch selects the range of pulse leading and trailing

-edge transition times. Actual in-range time is set by

the LEADING EDGE control (11). Affects' L, __|

®

and U 1 waveforms at FUNC OUT (12). It has no
effect on TTL and TTL outputs or on "\,,"\vand .~
waveforms. Transition time shouid not exceed the
“off"” time of the puise period.

TTL OUT Connector — This BNC connector is a
source of TTL level pulses at the main generator fre-
quency. Pulse characteristics are the same as for TTL
pulses (13) except amplitude is fixed at an inactive
level of approximately 2.4 volts and an active level of
0 volts when loaded with 5082,

PULSE WIDTH Switch — The outer eight position
switch selects the pulse width range. The an position
ensures a 50% duty cycle puise. The inner VARIABLE
knob varies the pulse width throughout the range
selected by the outer knob. This knob is inactive
when the outer switch is in the "L position. The
'PULSE WIDTH switch affects’ b, M__1 and L
output at FUNC OUT {12) and the TTL {i13) and
TTL (15) outputs. The "\,,”\s and .~ 1 waveforms are
not affected. Pulse width cannot exceed 70% of
pulse period.

SWEEP OUT, 600S2 Connector — This BNC connector
provides a fixed 0 to nominal +5 volts sawtooth wave-
form whose period is determined by the SWEEP TIME
control (18); there is no output when SWEEP TIME
is OFF. Output also depends on the SWEEP MODE
control (20):

Position SWP OUT

SWP START ov

SWP STOP Approximately +bV

CONT SwP Sawtooth

TRIG SWP OV until triggered, then sawtooth
and return to OV

SWP HOLD OV until triggered, then ramp to +5V

and hold for duration of trigger,
then return toc OV

SWEEP TIME Switch — The seven position outer
knob provides a sweep duration range. The inner
VARIABLE knob selects the actual sweep time. An
OFF position ensures that the sweep generator is off
and has no effect on the frequency of the main gen-

erator,
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@ GCV Out Connector — This BNC connector provides
the Generator Control Voltage, anominal O to +5 volts
proportional to the main generator frequency.

SWEEP MODE Switch — The main generator fre-
quency is controlled by the sweep generator when the
GEN MODE switch (b) is in SWEEP position; other-
wise, the two generators are independent. The outer
five position switch selects the mode in which the
internal sweep generator affects the main generator.
The sweep start frequency is set by the FREQUENCY
dial (1) and the sweep stop frequency is set by the
inner SWEEP STOP knob (20). The sweep modes are:

a. SWP START Mode — The main generator operates
and in the range set by the FREQ switch (3). This
mode is used to set the sweep start frequency.

b. SWP STOP Mode — The main generator operates
at the frequency set by the SWEEP STOP knob
(20) and in the range set by the FREQ switch (3).
This mode is used to set the sweep stop frequency.

c. CONT SWP Mcde — The main generator frequency
is swept up from the sweep start frequency to the
sweep stop frequency as preset in the SWP STA RT
mode and SWP STOP mode and in the time deter-
mined by the SWEEP TIME switch (18); the signal
immediately drops to the start frequency and
sweeps again.

21) TRIG IN, 1.5 k§2 Connector — This BNC connector is
dc coupled with 1.5 k&, 30 pF input impedance.
Trigger signals must be 1V p-p or greater but within
the range of t5V. The TRIG LEVEL control (5) ad-
justs the sensitivity of the generator to this input
signal. Trigger signal width must be 25 ns or greater.
Trigger frequency must be less than 26 MHz. The
trigger signal can trigger the main generator and/or
the sweep generator, depending on the mode of
operation selected.

@ VCA (AM) IN, 3 k2 Connector — This BNC connector
has input impedance of 4.99 to 10 k§2 dependingupon
the VCA GAIN setting (8). With VCA GAIN fully cw,
0 to *5 volts gives a 0 to 30 volt amplitude change;
5 Vac gives 100% modulation; 10 Vac gives 200%
modulation (suppressed carrier). Increased voltages
are required when the VCA GAIN control is used.
AM signal bandwidth is limited to 10 kHz.

VCG (FM) IN, 6 k§2 Connector — This BNC connector
is the Voltage Controlled Generator signal input, a

signal that controls the main generator frequency.
With O volts in, the main generator frequency is deter-
mined by the frequency range selected and the fre-
quency dial setting. A positive VCG voltage will in-
crease this frequency, and a negative voltage will de-
crease the frequency. Operation is limited by the
FREQ range switch setting (3). A 5 volt excursion
will vary the frequency up to 1000:1, linearly or
logarithmically.

POWER Switch — Power is on when this pushbutton
switch is in, and off when extended.

3.2 WAVEFORM TIMING

The relationship among waveforms for difierent modes is
illustrated in figure 3-3.

3.3 OPERATING PROCEDURE

No preparation of the instrument is required beyond com-
pletion of the initial checkout given in paragraph 2.3. It is
recommended that a one-half hour warm-up period be al-
lowed for the associated equipment to reach a stabilized
operating temperature, and for the Model 166 to attain
stated accuracies. The operator should be familiar with the
controls and connectors given in paragraph 3.1 and the
waveform relationships given in figure 3-3.

There are almost unlimited ways to set up the generator
and waveforms that may be obtained. The following sections

"describe basic configurations and how to set them up.

Notice the grouping of controls on the front panel:
a. the waveform and amplitude group

b.  the pulse characteristics group

c. the sweep group

d. the frequency and operating mode group

internally, the sweep group will be used only in sweep
mode. In addition, the sweep generator can be used as an
independent signal source with its own output. This is a
convenient source of trigger and modulating signals for the
main generator. The pulse group is used only for altered
forms of the 'Li, TL_J and L1 waveforms.

The setup instructions given in the next paragraphs must
necessarily be general. They are divided for five applications
which can be combined as required:
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a. Continuous, triggered or gated operation

b.  Voltage controlled frequency (VCG) operation
c. Sweep operation

d. Pulse operation

e. Voltage Controlled Amplitude (VCA) operation

3.3.1 Continuous, Triggered and Gated Operation

Operation in these modes is set up using standard wave-
forms. After getting results with a standard waveform, refer
to paragraph 3.3.4 for pulse setup, if desired.

1. For most accurate results, place the generator in con-
tinuous mode and monitor the setup of the controls
with an oscilloscope. Connect FUNC OUT to the
oscilioscope and sync to this signal. it is best to use
an oscilloscope with greater than 250 MHz band
width or a sampling oscilloscope. To view the high
frequency performance with a real-time scope, use a
5082, 10:1 attenuator at the scope input to reduce
the capacitive loading due to the scope.

2. Set the frequency controls for the desired frequency.

3. Select the waveform, attenuation and offset. This
completes the setup for continuous mode.

4, If one of the triggered or gated modes is desired, select
the mode. If triggering is manual, rotate the TRIG
LEVEL fully ccw. This completes the setup for man-
ual triggering or gating.

5. If an external trigger signal is to be used, connect a
qualified trigger source (paragraph 3.1) to the TRIG
IN BNC and to the oscilloscope trigger input. Set the
scope to trigger on the external signal. Rotate the
Model 166 TRIG LEVEL control fully ccw, then
rotate cw until the desired triggering occurs.

3.3.2  Voltage Controlled Frequency (VCG) Operation

Set up the controls as given in paragraph 3.3.1 for contin-
uous operation. The frequency selected will be the reference
frequency. A voltage at the VCG BNC wili cause the fre-
quency to deviate from the reference frequency.

1. For frequency control with positive dc inputs at VCG
IN, set the dial for a lower iimit from which frequency
is to be increased.

3-6

2. For frequency control with negative dc inputs at
VCG IN, set the dial for an upper limit from which
frequency is to be decreased.

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

Figure 3-4 is a nomograph with examples of the frequency
dial effect as a reference for VCG IN voltages. Example 1
shows that with OV VCG input {2nd column), frequency
(3rd column) is as determined by the frequency dial setting
of 2 (1st column). 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 de-
cieased. {Note that the Factor of 50§ OUT Frequency
column must be multiplied by the frequency range in order
to give the actual 502 OUT frequency.) For full 1000:1
linear mode VCG sweep of the generator frequencies, set
the FREQ VERNIER full ccw.

NOTE

The FREQ VERNIER must be rotated full ccw
for 1000:1 linear or logarithmic range.

FACTOR OF
FREQUENCY VCG 5082 ouUT
DIAL SETTING VOLTAGE FREQUENCY
(5) 5 -5V T 05 T (.005)
—4V +
44 —3v+ 13
-~
—2v 3
(5) VT R | (os)
34 —WVaAeRR 2
= D TERAMPLE
<< +1V + 3+
{.05) ~sv i (.5)
11 +3vrExg 4+
<M,
+4V + ~ ﬂLg 7 J
(005) .05 - +5v L Bl (5)

LINEAR AND (LOGARITHMIC)

Figure 34. VCG Voltage-to-Frequency Nomograph

3.3.3 Sweep Operation

1.  Set SWEEP MODE to SWP START and adjust the
FREQUENCY dial and FREQ range for start sweep
frequency.

2.  Set SWEEP MODE to SWP STOP. Set SWEEP STOP
control for the desired upper frequency.
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3.  Set GEN MODE switch to SWEEP and SWEEP TIME
switch to the approximate sweep duration desired.

4.  Set to CONT SWP mode and sync the oscilloscope
with the SWEEP OUT signal. This completes the
setup for continuous sweeping.

5. If a triggered sweep mode is desired, select TRIG SWP
or SWP HOLD, connect a qualified trigger source
{paragraph 3.1) to the TRIG IN BNC and to the
oscilloscope trigger input. Set the scope to trigger on
the external signal. Rotate the Model 166 TRIG
LEVEL control fully ccw, then rotate cw until the
desired triggering occurs.

3.3.4  Pulse Operation

1. Set up the controls as given in paragraph 3.3.1 for
continuous operation. For pulse operation, select
M, , M_tor LI 1 waveform, normal or inverted
(figure 3-5).

2. Set the pulse width as desired. Keep in mind that the
pulse width cannot exceed approximately 70% of the
“normal”’ waveform period. For wider pulses than
those that can be normally obtained, set up the 1
pulse with the complement of the width that is
desired, then switch to the complement pulse { Li™ 1),
For example, a 95 ns pulse with a 125 ns repetition
rate is desired. The complement of 95 ns is

125 — 95 = 30ns

Set up a 30 ns pulse with a 125 ns repetition rate
and switch to the complement pulse as shown.

WAVEFORM OUTPUT

|<— 30 ns
[ i
—,—‘ 125 ns |<—
———l 95 ns |<_
L |

|

I (Normal)

L1 (Comptement)

3. Set the pulse leading and trailing edges. Pulse transi-
tion times are restricted to less than pulse width.

VARIABLE
LEADING FIXED POINT
EDGE
73 . «— VARIABLE
TRAILING
EDGE
FIXED POINT

335 Voltage Controlled Amplitude (VCA) Operation

Set up the controls as given in paragraph 3.3.1 for contin-
uous operation. The amplitude selected will be the reference
amplitude. A voltage at the VCA BNC will cause the output
amplitude to deviate from the reference amplitude. The VCA
GAIN control can be used to attenuate the VCA input. For
AM operation, BV p-p gives 100% amplitude control or
modulation, while 10V p-p gives 200% (suppressed carrier)
modulation.

WAVEFORM  NORM/INVERT SWITCH OouTPUT

Leading Edge \
NORM 0

INVERT

NORM 0

(With some ““pulse width’’ and
“transition time” seiected)

REMARKS

Amplitude is arbitrarily one.

Inversion rotates [—LJ about 0 axis.

<
— e\ § %|A01to Vp puise.

NORM

The complement of M.

INVERT

JCarc-=-~

INVERT

Figure 3-5. Comparison of Available Pulses

Inversion rotates/ 1__labout Q axis.

Inversion rotatesL] labout 0 axis.
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4.1 GENERAL

The circuits summarized in figure 4-1 are placed on two cir-
cuit boards in the generator. All circuits outside the dotted
lines of the Sweep and Transition Time board {-0629) are
on the Main board (-0628). The manual controls and con-
nectors are mounted on the front panel. The power supply,
which is not shown, is located on the rear panel and Main
board.

4.2 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 charglng a capacnor with constant currents
that_are_ alternately reversed in polarity. The polarity
reversal is caused by a f||p flop curcuat or hysteresis switch,
that in turn produces the square waves. The flip-flop
changes states, causing the constant current to. change
polarity, upon detecting amplitude limits of the triangle
waveforms. ’

The VCG dial buffer sums the currents from the frequency
dial, frequency vernier, VCG IN connector and the sweep
circuit. The VCG dial buffer is an inverting ampiifier whose
output voltage can be applied directly to the GCV amplifier
or through the log converter to the GCV amplifier. The out-
put voltage of the GCV amplifier controls the positive and
negative current sources. This voltage is also present at the
GCV OUT connector. For all waveforms except the ramp
the currents from the two current sources are equal and
linearly (logarithmically in log mode) proportional to the
voltage of the VCG dial buffer output in linear (log) opera-
tion. The diode gate, which is controlled by the hysteresis
switch, is used to switch the positive or negative current to
the integrating capacitor selected by the frequency muiti-
plier. If the positive current is switched into the integrating
capacitor, the voltage across the capacitor 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 hysteresw swntch The hysteresis switch has
two voltage limit points (approxnmately +1.25V) atits input.

SECTION
CIRCUIT DESCRIPTION

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 reverse,
starting a linear decrease of the triangle wave. When the de-
creasing voltage reaches —1.25V, the output of the hysteresis
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.

The output frequency is. determined .by the magnitude of
the capacitor selected by the frequency 'multiplier and’
magnitude of the current sources. Since the current sources
are linearly proportional to the control voltage of the VCG
circuit, the output frequency will also be Iineérly propor-
tional to the control voltage. The relations become logarith-
mic if the log mode of operation is chosen. The capacitance
multiplier is used to sink a precise amount of the current
supplied to the integrating capacitor on the low frequency
ranges.

4.3 WAVE SHAPE AND AMPLIFICATION

The output of the hysteresis switch is‘shifted to MECL leve!
and fed to the puise width circuitry. The pulse width is
determined by varying the RC time constant of an MECL
one-shot. The output of the pulse width circuit feeds the
TTL and TTL buffer and the rise/fall circuit. The TTL and
TTL buffer circuit provides an approximate 0 to 2.4V output
into 50 ohm load. The rise/fall circuit controls the transition
time via selected RC networks, then returns the shaped
square wave to the square wave clipper on the main board.
When a square or pulse mode is selected, this clipper is acti-
vated to supply the signal to a pair of transistors which con-
vert the single ended pulse to the differential input required
by the multiplier.

The triangle wave from the triangle amplifier is coupled to
another pair of transistors and the sine converter. This pair
of transistors are turned on when triangle or ramp are selected

4-1
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Figure 4-1. Generator Block Diagram
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HYSTERESIS
SWITCH l

l I+

—-2.2v

Figure 4-2. Basic Generator and Timing Diagram

and convert the single ended output to the differential input
needed by the multiplier. The output of the sine converter
is coupled through a similar pair of transistors before reach-
ing the multiplier.

The amplitude vernier voltage and the VCA IN voltage are
summed in the summing amplifier whose output is used to
control the multipliers output amplitude. The phase of the
output waveform is determined by the polarity of this
voitage with the NORM/INVERT switch controliing the
polarity of the dc from the amplitude vernier. In addition
to being coupled to the modulating input of the multiplier,
the output of the summing amplifier is coupled to another
dc amplifier which keeps the pre-amplifier summing junction
at the appropriate level when normal or complimentary
puise is selected.

A current mirror is used to convert the multiplier differen-
tial output to single ended output before it is applied to the
inverting pre-amplifier. The output of the pre-amplifier pro-
vides an input to the summing junction of the output ampli-
fier. The dc voltage from the DC OFFSET switch and
potentiometer are also added in at the summing junction.
The signal is again inverted and amplified before it is applied
to the attenuator. The attenuator provides 60 dB of attenu-
ation in three 20 dB steps. Maximum output at 0 dB is 16V
into a 50 ohm load. Adjustment between steps is provided
by the vernier.

4.4 TRIGGERED AND GATED MODES

In the triggered and gated modes, the forward biased trigger
dicde sinks the current from the positive current source,
thereby preventing the integrating capacitor from charging
and, therefore, the generator from oscillating. The trigger
pulse resets a flip-flop which reverse biases the diode, so the
capacitor begins to charge. The hysteresis switch transition,
which occurs when the triangle wave reaches its negative
peak, clocks the flip-flop back to the original state, which
prevents the voltage at the integrating capacitor from rising
above ground. In the haver modes, this voltage is held at the
negative triangle peak. In gated mode, the falling edge of
the trig in signal (the gating signal) releases the flip-flop to
clock on next hysteresis switch transition occurring at a
negative triangle peak. This forward biases the trigger diode
so the voltage at the integrating capacitor may not rise above
the set voltage (ground or the minus peak). The double trig-
ger is accomplished by a series of flip-flops which “count”
two negative triangle peak transitions of the hysteresis switch.

In EXT WIDTH mode, the signal to be shaped is appiied to
TRIG IN where it is squared in the trigger squaring circuit
before being coupled to the rise/fall circuit, from which
point it follows the normal square wave path. The generator -
must be set to square wave of pulse to obtain an output.

45 SWEEP GENERATOR MODES

The sweep generator is an independent generator with a O
to +bV ramp out at the sweep out connector. It will drive
up to 600 ohm impedance and can be used to externally
trigger, VCG or VCA the main generator by connecting
sweep out to the appropriate front panel connector.

The sweep generator can also be connected to the main
generator internally by selecting SWEEP on the GEN MODE
switch. The basic sweep generator consists of the current
source, FET input amplifier, clamping circuit and hysteresis
switch.

The current source charges a capacitor with a constant cur-
rent which produces a voltage ramp across the capacitor.
The ramp is buffered by the FET amplifier and applied to
the hysteresis switch. When the ramp reaches the threshold
voltage of the hysteresis switch, it changes state and dis-
charges the capacitor very quickly through the discharge
diode. The clamping circuit clamps the peaks of the ramp
to precise levels which assume 1000:1 sweep control.

As the output of the sweep generator is internally connected
to the input of the VCG dial buffer, it controls the fre-
quency of the generator.

4-3
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In SWP START mode, the sweep generator is held at its OV
peak so that the start frequency may be set with the combi-
nation of the frequency dial, frequency range and vernier.
In SWP STOP mode, the sweep generator is held at its +bV
peak, so that the portion of the voltage to reach the VCG
dial buffer may be set in SWEEP STOP mode which deter-
mines the maximum frequency. In CONT SWP mode, the
main generator is swept between the frequency limits set by
sweep start and stop.

In TRIG SWP mode, the main generator oscillates at the
start frequency until the trigger input triggers the sweep

4-4

generator. At the end of one ramp, the main generator re-
turns to the start frequency and waits for the next trigger
pulse.

In SWP HOLD mode, the main generator oscillates at the
start frequency as long as the trigger input signal is below
the trigger level threshold. As the threshold is crossed, the
main generator is swept up to stop frequency, where it will
remain until the trigger input falls below the threshold, at
which time the main generator returns to the start frequency.
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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
DVM ....... Millivolt dc measurement (0.1% accuracy)
Differential Oscilloscope, Dual Channel 500 MHz bandwidth
Distortion Analyzer 600 kHz

SecTion |
CALIBRATION

5.3 CALIBRATION

Perform calibration according to table 5-1. If performing a
partial calibration, check previous settings and adjustments
for applicability. See figures 5-1, 5-2 and 5-3 for calibration
point location.

1. Use 50S2 cable for all instrument connections.

2. Allow the instrument to warm up at least 30 minutes
for the final calibration. Keep the instrument covers

Frequency Counter

50 MHz (0.1% accuracy)

Table 5-1. Model 166 Calibration Chart

on to maintain heat. Remove covers only to make ad-
justments or measurements.

Calibration

Step Check Tester Point Control Setting Adjust| Desired Results Remarks

1 |Power DVM or -0628-TP1 [FREQ: X 1K :?25 +12 Vdc 560 mV |All measurements are ref-
—Supplies Differential — FREQUENCY: 5 erenced to ground.

2 Scope -0628-TP2 |[FREQ VERNIER: CAL —12Vdc+100 mV
— GEN MODE: CONT

3 -0628-TP3 {DC OFFSET: OFF +22Vdc+t400 mV
— WAVEFORM: "\,

4 -0628-TP4 |OUTPUT ATTEN: 0 —22Vdc+400mV
— OUTPUT VERNIER: 0645,

5 -0628-TP5 |12 o'clock R24 +5.2Vdc 20 mV
— SWEEP MODE:

CONT SwP

SWEEP TIME: 10s I 1s
PULSE WIDTH: "Lu .
TRANSITION TIME:
7ns150ns

i EADING EDGE: Ful! cow!
ITRAILING EDGE: Full cew!
LIN/LOG: LIN
NORM/INVERT: NORM

5-1
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Table 5-1. Model 166 Calibration Chart (Continued)

b

i

| Calibration
Step Check Tester Point Control Setting Adjust ]| Desired Results Remarks
6 |Hysteresis | Scope -0628-TP9 -0628-{ Ui Offset
Switch R150 |0V £100 mV
Balance
7| L Am- -0628-TP8 (WAVEFORM: T+ -0629-| M, Offset
plitude Zero R31 %10V £60 mV <
8| \vAm- |DVM -0628-TP6 |GEN MODE: TRIG -0628- |0 Vdc 5 mV
plitude Zero R86
9 [Multiplier |Scope FUNC OUT |GEN MODE: CONT -0628- |As near dc as
Null WAVEFORM: "\, R330, |possible
OUTPUT VERNIER: |R334
Full ccw
10 | Time Sym- WAVEFORM: "L -0628- | Time symmetry |See figure 5-4 for equip-
metry Set output for 10V p-p |R46 |within 20.1% ment setup. Set scope to
20 us/div.
A1y "\ Dis- | Distortion WAVEFORM: "\, -0628- |Minimum sine | Trim R216, R226 and
| tortion Analyzer R103, |distortion R238forlowest distortion
; R142 (typically 0.15%).
12 | "\ Offset | Scope ~ 1-0628- |No dc shift be- |Neglect the dc offset if
Shift | R241 |tween normal any. Amplitude may be
i and inverted different between normal
13 | "\ Offset WAVEFORM: 7\, -0628-!output and inverted.
Shift R210
14| v Am- WAVEFORM: Switch |-0628 | s and "\/ Verify or retrim R212.
plitude between N\, and “\, |Select |peaks are within
R212 {#50 mV
15 {Preamp Differential -0628-TP7 |WAVEFORM: "/ -0628-Positive and neg-
Zero Scope R308 |ative peak volt-
ages are within
15 mV of each
other.
16 | Output FUNC OUT -0628-|Positive and neg-
Amplifier R248 |ative peak volt-
Zero ages are within

5-2

20 mV of each
other.
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Table 5-1. Model 166 Calibration Chart (Continued)

» Calibration
Step Check Tester Point Controi Setting Adjust Desired Results Remarks
17 | "L Posi- Differentiai FUNC OUT [WAVEFORM: Switch | -0628- |Positive peaks of | Verify or retrim R212,
tive Peak | Scope between "\,~and ", |R198 | "Li to "\/ are
within 50 mV
18 | "Lh Offset Scope WAVEFORM: "Ly -0628- |No dc shift be- |Amplitude can be differ-
Shift R203 |tween normal ent between normal and
and inverted out- |inverted output.
put (or match to
the negative N,
peak)
19 | it Nor- WAVEFORM: 1 -0628- | Zero levels are  |Neglect the dc offset if
mal/lnverted Switch between NORM [ R297 |within 50 mV any.
Amplitude and INVERT
20 |Output WAVEFORM: "\, -0628- | Peak-to-peak
Amplitude OUTPUT VERNIER: | R254 !|voltages are
Full cw 15V #1650 mV
21 |Trigger WAVEFORM: \v/ -0628- |0 Vdc 20 mV
Baseline GEN MODE: GATED |R86
22 |Haver gEN M?g&lggfc‘a?v -0628- |Baselines are at [Set the trigger level con-
Baseline tooggfé IN R178 |the same level of jtrol to obtain a burst of
SWEEP TIME: 10 ms |ms the negative peak| 7\, signal.
23 |VCG Null GEN MODE: CONT -0628- | Less than 1%
FREQ: X 100K R4 frequency shift
FREQUENCY:: Full cw while opening
WAVEFORM: T and shorting
Set output to 10V p-p VCG IN to
ground
24 |1000:1 LIN/LOG: LOG -0628- |Each half cycle
Time Sym- R34, |7, is1.2ms
metry R59 |and symmetry
is<1%
25 |Symmetry LIN/LOG: LIN -0628- | Time symmetry
at5 X1kHz FREQ: X 1K R46 |within 0.1%
FREQUENCY: 5
28 Symmetry FREQ: X 1M -0628- Time symmetry
at 0.5 X FREQUENCY: 0.5 R47 |within 0.2%
1 MHz
27 [Symmetry FREQ: X 10M -0628- | Time symmetry |R45 must be installed for
at 0.5 X R45 [<1% unit to oscillate on X 10M
10 MHz (trim) range. Verify or retrim.

5-3
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Table 5-1. Model 166 Calibration Chart {Continued)

Calibration
Step Check Tester Point Control Setting Adjust | Desired Results Remarks
28 |Frequency | Frequency TTLOUT |FREQ: X 1K -0628-15 kHz £10 Hz  |R13 affects frequency
Counter FREQUENCY:5 R13 calibration in all frequen-
cy ranges.
29 FREQ: X 100 -0628-{500 Hz 1 Hz
R18
30 FREQ: X 10M -0628-| 50MHz+500kHz |C22/23 may be added to
C24 lower frequency.
31 FREQ: X 1M -0628-|5 MHz £10 kHz [Trim C27 if R15 in stops.
R1E
32 FREQ: X 100K -0628-|500 kHz £1 kHz |Trim C25if R16 in stops.
R16
33 FREQ: X 10K -0628-/50 kHz £100 Hz | Trim R117 if R17 in
R17 stops.
34 |Low Fre- Scope FUNC OUT| FREQ: X 10 -0628-| Time symmetry
quency FREQUENCY: 0.5 R188 | within 0.2%
Symmetry
35 |Low Fre- Counter TTLOUT |FREQUENCY:5 -0628-|560 Hz +0.2 Hz |Trim R181 if R182in
quency ‘ R182 | (20 ms £40 us) |stops.
36 |Logarithmic FREQUENCY: 1 (Lin |-0628-|1.99 kHz +40 Hz|Cross Reference of Dial
Frequency scale) R50 Dial (tin) Dial (log)
LIN/LOG: LOG 1 .020
1.67 .050
37 FREQUENCY: 4 -0628-}125.6 kHz 2 .078
R20 (*+25kHz 3 316
- 3.33 .600
38 Repeat steps 24, 36 4 1.26
and 37 several times 5 5.00
39 {High Fre- | Sampling FUNC OUT|WAVEFORM: 'L -0628-| Minimum rise/
quency Scope LIN/LOG: LIN R2686, ! fall time and
Waveform FREQ: X 10M R285 |abberation
FREQUENCY: 0.6 R351
40 |Sweep Scope SWP OUT |SWEEP MODE: CONT | -0629-|Positive peak
Ramp Posi- {no lcad) SwpP R110 |just starts to
tive Peak SWEEP TIME: flatten
100ms 1 10 ms
41 |Sweep SWEEP TIME VARI- -0629-| Zero peak just
Ramp Zero ABLE: Full cw R107 |starts to round
Peak

5-4
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Table 5-1. Model 166 Calibration Chart (Continued)

Calibration
Step Check Tester Point Control Setting Adjust; Desired Results Remarks
42 | Sweep Scope SWP QUT | SWEEP MODE: SwpP -0629-10V (0 to —& mv)
Ramp Start (no load) START R62
43| Final Cali- Close covers and warm Sine distortion calibra-
bration up for 1 hour; repeat tion will affect all fre-
(optional) step 11, then step 28. quency calibration. Ad-
justing R 13 wili restore
the frequency calibration.
R24
+5.2V
R16 ADJ
+12V
RZ24
ADJ 29— ‘+S.2v ADJ
g I [ ][ ] I C 11 [
$ :DD Rl Q12 Ql ic3 l Ql6 Qs ea2 .
e -R33— _RS_[: +|ca C24 CF <
Fopose | 00 —plt—py °O7 N é —J_‘?é 9 TR D
I -R=C T S B (ETC  ns B T
< b —ro— Des b ] . <riom T%v
Ll 1544 o0 Ilé‘«l-,‘.',,-f?' | o —CRIM <
ST S g'ﬂ.\‘vzuz; L ' Cis +
Yll TT !Jl';'llg Lr‘lvjf; iéé:‘a — >
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Figure 5-1. Power Supply (-0645) Calibration Points
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Figure 5-2. Main Board (-0628) Calibration Points
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Figure 5-3 Sweep and Transition Time Board Calibration Points
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5-8

MODEL 166

O

OSCILLOSCOPE

FUNC
ouTt

TTL Q

CH1 CH2

EXT
TRIG

NOTE

Set scope to normal external trigger. Use alter-
nate or chop vertical mode. Set scope time so
that one cycle just fills the screen. Using X 10
multiplication or delay time, expand time by
10. Now each cm represents 1% difference in
symmetry.

Figure 5-4 Time Symmetry Calibration Setup



https://www.manualsplus.com/

6.1 INTRODUCTION

Familiarize yourself with the Model 166 by reviewing the
operating procedures as well as the circuit descriptions.
Successful fault isolation depends upon knowiedge of the
correct instrument operation. The physical arrangement of
the instrument and component listings are given in Section
7.

Table 6-1 lists six basic problem areas and possible causes
and corrections to problems in those areas.

PROBLEM AREAS

Power Supply
Output Waveform
Time Symmetry
Frequency Accuracy
Generator Mode
Sweep Circuit

Check points, expected values and component functions are
given in tables 6-2 through 6-10, the troubleshooting guides.

SECTION
TROUBLESHOOTING

TROUBLESHOOTING GUIDES

Power Amplifier

AM and Preamp
Waveform Switching
Hysteresis Switch
Capacitance Multiplier
VCG Current Source
Transition Time
Sweep Circuit

6.2 ACCESS

For access to the Power Supply board (-0645) and Main
board (-0628), remove the top cover. For access to the
Sweep and Transition Time board (-0629), remove the
bottom cover.

6.3 TEST EQUIPMENT

Test equipment are listed in paragraph 5.2.

Table 6-1. Troubleshooting

Problem Definition

Possible Cause/Correction

POWER SUPPLY PROBLEM

1. Blown fuse 1. AC line voltage is not

properly set.
2. Short circuit if fuse blows

again after replacement.

3. Fuse blows again or voltage
output at J1 is not correct.

Measure the ac line voltage and check for proper selection of
line voltage in the unit. Refer to paragraph 2.2.1 for selection
procedure.

To locate source of short circuit, isolate the power supply by
unplugging J1 on power supply board and J2 on sweep board.

Turn on and check for correct voltage output at J1 on power
supply board.

Use an ohmmeter to detect possible short circuit between each

power supply and ground: check at both input and output
of the regulator to ground and also to chassis ground.

6-1
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Table 6-1. Troubleshooting {Continued)

Problem

Definition

Possible Cause/Correction

2. Power regulator

3. Power supply
voltage below
normal

. Short is not found in the

regulator.

. If voltage output at J1 is

normal, the short circuit is
in main board or sweep
board.

. Unplug and check voltage at

J1 on power supply board.
If voltage is not normal, pro-
ceed to the following steps.

. +5.2V is normal, but all

+12V, £24V supplies are
abnormal.

. Both —12V and —22V are

abnormal.

. Only 422V, —22V or +5.2V

is abnormal.

. All regulator outputs are

abnormal.

1. Unplug and check voltage at

J1 on power supply board.

If voltage is normal, the
problem is in main circuit
board or sweep board. Other-
wise, refer to power regulator
problem.

. Both 22V supplies below

normal.

Check for short circuit of transformer, power switch or defec-
tive CR1- CR8, CR10 or CR11.

Check for short circuit between collector of Q1, Q5, Q12 or
Q16 to chassis and also 1C3.

In most cases, short circuits in main board and sweep board do
not cause blown fuses, unless the current limiting circuit in the
power supply regulator has also failed. Q3, Q7, Q11 and Q15
in power supply board are the current limiting device.

Problem is in the +12 volt regulator; check for defective Q1 -
Q4, IC1, CR9 and the associated circuitry.

Problem is in the —12V regulator; check for defective Q9 -
Q12, IC4 and the associated circuitry.

Check the regulator in which the output voltage is abnormal.
Check line voltage and proper selection of line voltage. Refer
to paragraph 2.2.1 for line voltage selection.

Check for defective transformer and loose wiring in the pri-
mary circuit.

| Overioading the +12V supply will cause ail +12V and 22V

supplies to be low. Overloading the —12V supply will cause
the —22V supply to be low.

Isolate the power supply to the sweep board by unpliugging J2

on sweep board.

Check for defective transistors Q45 - Q47 and Q49 - Q51 in
power amplifier.

OUTPUT WAVEFORM PROBLEM

1. No output wave-
form at FUNC
OUT and TTL
ouT

2. No output wave-
form at FUNC
OUT,but TTL
OUT is normal

6-2

Main generator is not running.

s’

Ensure power supply voltages are normal and switches and
controls are set properly. Triangle amplifier, hysteresis switch
or current source is malfunctioning. Refer to trouble-
shooting tables 6-5, 6-6, and 6-8.

Problem in power amplifier, preamplifier or the AM circuit.
Refer to troubleshooting tables 6-2 and 6-3.
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Table 6-1. Troubleshooting (Continued)

Problem

Definition

Possible Cause/Correction

\ /3 No square waveform
at FUNC OUT

4. No sine waveform
output

b. Distorted sine wave-
form below 100 kHz.

. TTL OUT is normal,

is seen at TP8 on main board.

. TTL OUT is normal," Ly

is not seen at TP8 on main
board.

L output is normal, but

no pulse width control.

. Also no TTL out. Chéck

for + 22V ", at emitter

of Q22 to ensure the triangle
generator loop is functioning.
If not refer to tables 6-5,
6-6, and 6-8.

Check the continuity of the
square wave path to locate
the defective components.
Starting from main board
pins 11 and 13 of ﬁﬁ\ to
pins 14 and 15 of U11,
through connector P16 to
J16 on the sweep board.
Then on the sweep board,
pins 6 and 7 of U3, to pins
2 and 3 of U4 if "|; is
selected, or pin 6 and 2 of

All other waveforms are normal.

. Time symmetry of Tois

not 50% + 0.5%.

. Nonlinear or distorted "\, .

. Defective sine converter

. Defective X-Y multiplier

circuit.

Check for defective Q34, Q35, CR43 - CR46 and associated
circuitry.

Connector P15 is not plugged in.

Transition time circuit is malfunctioning; check Q1 - Q6 and
associated circuitry on sweep board.

Transition time amplifier is malfunctioning; check Q7 - Q10
on sweep board.

Check pulse width circuit, U5 and Q18 - Q20 on sweep board.

Check sine amplifier Q38 and Q39 on main board.

Square wave time symmetry is not calibrated correctly.
Refer to TIME SYMMETRY PROBLEM.

If the edge of the triangle is nonlinear at all frequency
ranges, troubleshoot the VCG current source circuit
(table 6-8).

Check for defective Q15 and CR7 to CR11. If the peak
of the triangle is distorted, check for defective range capa-
citators C22 to C31.

Check for defective CR47 to CR61.

Check for defective U18, Q52 and Q53.

6-3
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Table 6-1. Troubleshooting (Continued)

Problem

Definition

Possible Cause/Correction

10.

specification at fre-
quencies above 100
kHz.

. Transition time

problem.

.NoTTLand TTL

output.

. Excess of waveform

rolloff at high fre-
quency

Drooping on square
wave { "4 not
square)

. Nonlinear triangle

waveform

. Sine distortion out of] Usually square wave will show

up distorted or with stow rise/
fall times.

1. Excess rolloff shown at emit-
ter of Q63.

2. Only sine waveform rolloff
excess.

3. Otherwise.

1. Occurs at only one frequency
range.

2. Occurs at all frequencies and
gets worse at bottom of fre-
quency dial.

Check preamplifier Q54 - Q63, or power amplifier Q42 - Q51.
Check for defective capacitors in the circuit.

Check transition time circuit, Q1 - Q6, on sweep board.

Check for defective U3, Q21 - Q23, on sweep board.

Check for defective C126, C127, C133, C135, C145 and other
frequency compensation components in this area, by connect-
ing a capacitor in parallel with each capacitor.

C86 is open or C88 has wrong value on main board.

Check for defective capacitor in the power amplifier.

Check for defective C126 or C127 on main board.

Check for defective timing capacitors C22 - C31 of the associ-
ated range.

Check for defective Q15 and CR7 - CR11.

TIME SYMMETRY PROBLEM

Waveform time
symmetry is off
and cannot be
calibrated to with-
in specifications

1. All frequencies.

2. Frequency ranges X 10 and
and below.

Usually due to the malfunctioning of the VCG current source
circuit, U3 - U7, on main board. Check for leakage current at
gate of Q2 - Q5, Q7, Q9 and Q11. check for excess source
current at input of U3 - U7.

Capacitance multiplier is malfunctioning. Check for defective
U13 - U14 on main circuit board.

FREQUENCY ACCURACY PROBLEM

Frequency out of
specification

6-4

1. Out of specification at all
ranges.

2. Out of specification at
X 10K range and up.

Mismatched dial and potentiometer {R1). Ensure that the
number on the back of the dial matches the number on the
potentiometer.

Check for defective components in the VCG current source,
U1 - U7 and Q2 - Q12 on main board.

Check for defective components C35, C36, C39, C42 - C48,
C53, C68, R97 - R99, R109, R116 and R137 - R139 on the
main board.
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Table 6-1. Troubleshooting (Continued)

Problem

Definition

Possible Cause/Correction

3. Out of specification at
X .001 Hz to X 10M.

4. Frequency problem when
LOG is selected.

Check for defective U13 - U14 and R1856, R189 - R195 on
main board.

Check for defective U2 and Q1 on main board.

GENERATOR MODE PR

OBLEM

1. Generator cannot be
triggered or gated

2. Triggered or gated
mode ok, but no
triggered haver-
waveform

3. No frequency sweep

e 2

1. Trigger sweep mode is ok.

2. Trigger sweep mode is not
operating.

1. No sweep signal at SWEEP
OUT.

2. SWEEP OUT is normal.

Check for defective Q30 - Q33, U15, CR2 and the associated
circuitry on main board. Troubleshoot using figure 6-1,

Check for defective Q26, Q27 and the associated circuitry on
main board.

Check for defective SW2-B, CR42 and R178 on main board.

Sweep circuit is malfunctioning. Check for defective U1, U2,
U6, Q11 - Q17 on sweep board.

Check for loose wire connection between sweep board and
main board.

Check for defective SW2-A on main board or R66 on sweep
board.

SWEEP CIRCUIT PROBLEM (Unless otherwise specified, components referred to are on the sweep board)

1. No signal at SWEEP
ouT

2. Sweep signal runs
continuously at
TRIG SWP and
SWP HOLD

3. TRIG SWP and SWP
HOLD are not oper-
ating

1. Sweep signal is seen at pin 6
of U1.

2. No sweep signal is seen at
pin 6 of U1.

Sweep mode control logic
problem.

1. Manual trigger switch has no
effect.

2. Cannot be triggered by MAN
TRIG or external signal at
TRIG IN.

Check for defective U2, CR28 and CR29.

Refer to table 6-10.

Check for defective CR53 - CR60 and SW3-B.

Check for defective MAN TRIG switch and U9 on main board.

Check for defective Q26 and Q27 on main board and Q26 and
CRb55 - CR60 on sweep board.

6-b6
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9-9

Test Point R Mode

Continuous Triggered Gated Gated Haversine

TRIG IN “//“X'Y“‘%N‘

Pin 13, 15 of U10 ECL | [ N

Pin 15 of U12 ECL

Pin 9 of U15 ECL J—‘_’——\__l——l__[—l__l—

Pin 15 of U15 ECL
+2.5V
0
—~1.25V

M
Junction of CR3 and CR6 —-2.gV U
s LI
Junction of CR4 and CR5 —2.5V , r_l__l
+1.25V A NN
Emitter of Q19 —1.25V ; /\/

Collector of Q33

Figure 6-1. Generator Mode Timing Diagram
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Table 6-2. Power Amplifier Troubleshooting Guide

Test Point

Observation

Junction R279 and R281.
Junction C92 and C93
Emitter of G863

040-043

Base of Q44 and emitter of
Q45

Base of Q48 and emitter of
Q49

Q46 and Q47
Q50 and Q51

C92, €93, C96-C99, C109,
C110, R266-R268 and

Power amplifier output: O to 30 Vp-p signal.

Summing juction: 0 V with less than 2 Vac transient.

Preamp output: O to 4 Vp-p signai, inverted from power ampiifier output
Dc biasing circuit for power amplifier.

+19 Vdc.

—20 Vdc.

Slow rise time if one of the transistors is open

Slow fall time if one of the transistors is open

These components affect the power amplifier frequency response the most.

R284-R286
Table 6-3. AM and Preamp Troubleshooting Guide
Test Point Observation
Emitter of Q63 Preamp output: 0 — 3 Vp-p signal.
Q57-060 Dc¢ bias circuit for the preamp.

Junction of C132 and C136
Emitter of Q61
Emitter of Q62

C132-C137, C139-C140
and R3561

u18

Pins 6 and 12 of U18
Q54-056

C126 and C127

Pins 2 and 3 of U18

Summing junction, +1.8 Vdc typically.
+5.5 Vdc.
—b5.5 Vdec.

Frequency compensation components.

AM modulator.

AM current output. Out of phase with each other.
Current mirror circuit: sums current from pin 12 to pin 6.
Excess drooping of square wave if defective.

Differential signal input: —4.5 Vdc level.

Pin 10 of U18 Amplitude control input: £ 200 mV,
U16 and U17 Amplitude control amplifiers.
Table 6-4. Waveform Switching Troubleshooting Guide
Test Point Observation
Q38 and Q39 "\/ amplifier and switch.
Q36 and Q37 N, ) amplifier and switch.
Q34 and Q35 L, LN, U amplifier and switch

Junction of CR43 and CR45
Junction of CR44 and CR46
Base of Q37
Base of Q38
CR47-CR61

+1.5 V'Lapproximatew
+05VL.

£1.25 VAV,

+04V AV, approximately.

Sine converter diodes. Matched set.
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Table 6-5. Triangle Amplifier Troubleshooting Guide

Test Point Observation
Base of Q15 +1.25 V'V (input).
Emitter of Q19 +1.25 V/\, (output).
Base of Q16 -9 Vdc. . '
R86 For amplifier offset calibration.
Q15and Q17 Matched for YGS. Q17 sets the bias current for Q15.
Q18 and Q19 Matched for VB E. Excess offset between input and output of the amplifier may
be due to defective or mismatched Q15 and Q17, or Q18 and Q19.
Table 6-6. Hysteresis Switch Troubleshooting Guide
Test Point Observation

Junction of R101 and R136

Pint 1 of U8

Pin 4 of U8

Base of Q23 and Q24
Q23

Q24

Emitter of Q22

Emitter of Q21

Pin 3 and 9 of U8

C70 and C42-C44
C45-C48

C71,C68, C70 and C48

£125V A, .

Negative peak detector input.
Positive peak detector input.
+6 Vdcwith 1.4V 'L .

Q23 on (collector + 2V) when "\/ going positive. Off {collector — 2.5V) when
N going negative,

On/off cycle inverts from Q23,
£22v L .

2.5 Vpp v

—3 Vdc.

Negative peak compensation.
Positive peak compensation.

Compensation for frequency above 10 MHz.

Table 6-7. Capacitance Multiplier Troubleshooting Guide

Test Point

© 77T Observation

Capacitance multiplier

Junction of R195 and C80

Pin 6 of U13

Pin 6 of U14 (Dial at 5)

Pin 6 of U14 {Varies with

Frequency)

Used only at frequency ranges X.001 to X10,
+1.25v
/\/\/\
—1.25V |
+7.5V

-7.5V
+3.75V

-3.75V
+3.75V

—3.75V
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Table 6-8. Current Source Troubleshooting Guide

Test Point Observation
Pin 6 of U1 0 to —5.6 V. Varies with frequency.
Pin 6 of U3 Oto+5.6 V.
Gate of Q2 +12 V (Q2 is on) except when ramp waveform (—"1) is selected; then voltage is
0V (Q2 is off).
Pin20f U4 0to 5.6 V. Varies with frequency.

Pins 2 and 3 of U6
Emitter of Q8

Pin 6 of U4

Pin 6 of UB

Pin 2 of Ub

Pin 2 and 3 of U7
Emitter of Q10
U2 and O1
Emitter of Q24
Base of Q13

Pins 9 and 13 of U6
Q26

CR53-CR60

+12t0 7.3 V.

Approximately 4 V below emitter of Q6.
Voltage equal or greater than voltage at Pin 3 of U6.
Voltage equal or greater than voltage at S of Q5.
ov.

—12Vto—6.4V.

Approximately 4 V above emitter of Q12.

Log converter. Used in log frequency only.
+7.5 Vdc.

+ 1.2V pulse.

0V in CONT SWP,

Trigger sweep control input buffer amplifier.

Sweep mode control logic.

Table 6-9. Transition Time Troubleshooting Guide

Note: All components are on the sweep board

Test Point

Observation

Junctions of C1 and C2, C11
and C12

Q1 and Q4
Q2 and Q5
CR3-CR6
Q7-Q10

Square wave (ECL level) input to the transition time generator,

Leading edge current switch.
Trailing edge current switch.
Peak leve! clamp.

Unity gain amplifier. Output (emitter of Q9) is + 1.2 V pulse.

Table 6-10. Sweep Circuit Troubleshooting Guide

Note: Unless otherwise noted, the sweep generator is set to CONT SWP and SWEEP TIME to 10 ms. All components are

on the sween board.

Test Point

Observation

Base of Q11
Emitter of Q14
Pins 3 and 6 of U1
Pin 3 of U2

012 and 013

Q156
Q16 and Q17

P2 of U6
Pin 6 of U6

+6 Vdec.

+6 Vdc.

—0.2 to +5.5 V ramp.
0 to +5 V ramp.

Q12 is off and Q13 is on during ramp up time. 012 is on and C13 s off when ramp
resets.

Reset current is discharged through the collector-base junction of Q15.

in TRIG SWP mode, Q16 and Q17 hold the quiescent voltage of the ramp at pin 3of U1 to
—200 mV, which ensures CR29 is reverse biased and output at U2 is OV.

0 V peak detector input.
+5V peak detector input.

69


https://www.manualsplus.com/

7.1 DRAWINGS

The following assembly drawings, 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 unit and the

function performed.

Drawing

Instrument Schematic
Chassis Assembly
Chassis Parts List

Main Board Schematic
Main Board Assembly
Main Board Parts List
Main Board Switch Assemblies

Shield Board Assembly
Shield Board Parts List

Drawing No.

0004-00-0128
0102-00-0649
1101-00-0649

0103-00-0628
0101-00-0628
1100-00-0628
1202-00-0041

0101-00-0684
1100-00-0684

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 cover.

Drawing

Sweep and Transit Time
Board Schematic

Sweep and Transit Time
Board Assembly

Sweep and Transit Time
Board Parts List

Sweep and Transit Time
Board Switch Assembilies

Power Supply Schematic
Power Supply Assembly
Power Supply Parts List

Rear Pane! Assembly
Rear Panel Parts List

Drawing No.

0103-00-0629
0101-00-0629
1100-00-0629

1202-00-0042

0103-00-0645
0101-00-0645
1100-00-0645

0102-00-0648
1206-00-0648
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[REV I ECN l BY 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
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I REVL ECN J BY lDATEl APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
NAVETEK AND Ma NOT BE REPROBUGED FOR ANY FPOM roA LENGTH — COLOR
R OUE WRITTEN AGTHORIZATION, £28 — PI-3 4.5  ORN
E27 — PI- BRN
COLORP  LENGTH FROM roA £29 — H-4 R BLk
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Z000000800 TRANSISTORS IN BOARD.
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l @ )
V{ == F=== YEL E50 (27) REF. HEATSINK
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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.

!REVI

l BY IDAYEI APP

REFERENCE DESIGNATORS

PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO, ary/Pr REFERENCE DESIGNATURS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO, QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART-NO MFGR WAVETEK NO, aTY/PT
NONE ASSY DRWG MAIN 0101-00-0628 WVIK  [0101-00-0628 1
€251 c28 CAP,MICA,91PF,500V OM15=910) ARCO  [1500-19=1000 2 R334 RSO POT, TRIM, 10K 918R10K BECK |4600-01-0315 2
NONE SCHEMATIC MAIN 0103~00-0628 WK |0103-00-0628 1
€57 C58 CAP,ELECT,100MF, 16V S00D1076016DCT SPRAG [1500-31-0101 2 R15 R16 R17 R18 R330 POT, TRIM, 100K 91AR100K BECK  [4600-01=0402 8
NONE ASSY SWITCHES 166-0041 WVTK  [1202-00-0041 1 R34 RU RS9
MAINBOARD cre2 c114 CAP,ELECT,SOMF,50V 5000506G0500D7 SPRAG [1500+35-0003 2
' R254 R266 R285 R351 POT, TRIM,20 91AR20 BECK  [4600-02-0000 4
12 HEATSINK,MOD 1400-00-8879 WVTK  [1400-00+8879 3 c7u CAP,MYLR, 2MF, 200V 2MFWZ05K AMRAD [1500-42-0504 1
FROM:2B00~11+0011 R86 POT,TRIM,200 914R200 BECK  [4600-02-0101 1
cau VARI, 7=35PF, 250V 78=THIKO=02 7/35 PF TRIKO [1500-53-5000 1
€135 C141 C63 €97 CAP,CER,SPF, 1KV DD=050 CRL 1500-00-5011 4 R188 POT, TRIM, 20K 914R20K BECK  [4600-02-0301 1
c16 CAP,TANT,22MF, 15V 196D226X9015KA1 SPRAG |1500-72-2601 1
€133 €35 C39 €71 CAP,CER, 10PF, 1KV DD-100 CRL 1500-01=0011 4 R103 R142 R150 R198 POT, TRIM,500 914R500 BECK  |4600-05-0104 s
€105 Cite CAP, TANT,5,6MF, 35V 1500565X503582 SPRAG |1500-75-6502 2 R203
c149 CAP,CER,100PF, 1KV DD=101 LONG LEAD CRL 1500-01-0101 1
CAP SET,POLYC 180-501=101 WVTK  [1509-80-0008 1 R20 POT, TRIM,SK 91ARSK BECK  [4600-05-0205 1
€32 C36 C5 €75 CAP,CER,100PF, 1KV DD-101 CRL 1500-01~0111 4 MIXED MATCHED SET
R2S3 POT,SWITCH, 10K GH=1879 cTs 4602~01-0300 1
€11 C119 €120 C123 CAP,CER,,001MF, 1KV DD-102 ARCO  {1500-01=0211 8 c29 CAP(POLYC, 1MF, 100V
Ci4 C142 C72 C79 PART OF 1509-80-0008 R262 R263 R278 R279 RES,C,1/2W,5%,10 RC20GF=-100 STKPL [4700-25-0100 8
BTY(1) R280 R2B1 R288 R289
€104 C107 C108 C115 CAP,CER,) ,O1MF,50V Cx=103 CRL 1500-01=0310 42
c118 €12 €125 c128 c30 CAP,POLYC, ., 1MF, 100V R193 RES,C,1/20510%,150 RC20GF =151 STKPL {4700-25-1500 1
€129 C13 €132 C136 PART OF 1509-80-0008
€137 C138 C159 C143 eTY (1) R7 RES,C,1/2W,5%,1,6M RC20GF =165 STKPL {4700-25-1604 1
€18 C19 C2 C20 c21 c31 CAP,POLYC,.01MF, 100V R129 R143 Ri61 R184 RES,MF,1/8W,1X,100 RANSSD=1000F TRW 4701-03=1000 17
€38 C40 C49 CS1 C54 PART OF 1509-80-0008 R256 R259 R316 R336
€65 €69 C73 C77 C80 aty(1) R3U3 R353 R365 R42
€82 C83 CB4 C90 C91 R73 R75 R78 RB9 R96
€92 €93 NONE MAaIN BD 1700-00-0628 WV TK 1700-00-0628 1
R123 R124 R135 R24 RES,MF,1/8W, 1%, 1k RNSSD=1001F TRW 4701-03-1001 13
€10 C100 C101 C103 CAP,CER, , 1MF, S0V Cx=104 tRL 1500-01-0410 10 NONE CONN,9PIN 09+56=7091 MOLEX [2100=02+0051 2 R255 R318 R327 R33S
C111 C112 €113 c117 R339 R349 R352 R70
J18 J19 J2o0 J2i1 CONN 22-17-2022 MOLEX |2100-02=0061 4
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV
VWAVETEK FCa,MATN ED 1100-00-0628 F MWAVETEK PCAMAIN BD 1100=00=0628 F WAVETEK PCA,MAIN 8D 1100-00-0628 3
PAR-I-S LIST PAGE: 1 PARTS usr PAGE: 3 PARTS UST PAGE: S
REFERENCE DESTGNATURS PART DESCRIPTION DRIG=MFGRePART =N VEGR WAVETEK NO, aryser REFERENCE DESIGNATORS PART DESCRIPTION ORIG~MFGR=PART=NO MFGR WAVETEK NO, QTY/PT | | REFERENCE DESIGNATUXS PART DESCRIPTION ORIG=MFGR=PART=NU MFGR WAVETEX NO, QTY/PT
€15 €95 | | Rot
] NONE SPRING SOCKET | 3-330=808-9 amp 2100-0320037 2
C106 C122 C124 131 CAP,CERy, 1MF, 20V UK20=-104 cxL 1500=01-0413 22 i RIB7 R214 R236 R323 RES,MF,1/8w,1%,10K RNS5D=1002F TRw 4701-03+1002 8
€3 €36 C37 C4 cut €S0 NONE COAX SOCKET 2262672 AMP 2100-03=0038 2 R332 R$44 RS2 RS7
€55 €56 C59 Cé0 Cs2 ! *
Céb C67 C76 C78 C8 ! NONE CABLE COUNTACT 226286=2 AMP 2100-03=0040 2 | R110 R111 R153 RIS4 RES,MF,1/8W,1%,10 RNS5D=10ROF TRW 4701-03=1009 28
€87 9 i | | R165 R186 R195 R196
! ; | NONE HOUSING,CONN 3-POS 37494=5 AMP 2100-03-0042 2 R221 R222 R228 R231
Ced CB6 CB8 CAP,CER, 1SPF, 1KV DD=150 | ARCO |1500=01=5011 3 ! R267T R269 R275 R277
e e T P S b S e - -NBNE FERM— e SROOME g CUSFCE T2TNOS0SSH009 " T | RIB2 R2BI RIBE RIV2 - T - - e T - B B -
ci1se CAP,CER, 10TCC-V1S SPRAG (1500-01+5507 1 R30 R317 R3I31 RIIY
NONE PIN 08-5¢=0105 MOLEX [2100-05-0025 16 RS6 RB1 R82 R9Q
C140 C42 C47 Col C68 CAP,CER,22PF, 1KY DD-220 ARCO [1500-02-2011 8
C81 C8S CA9 | NONE PINS,CONN R7667=2 amp 2100-05+0030 5 R194 RES,MF,1/8%,1%,1,1K RNS5D=1101F TRw 4701-03=1101 1
C1 €109 €110 €121 €S2 CAP,CER,220PF, 1KV ph-221 ARCO  [1500-02=2111 ) NONE STANDOFF, SWAGE $8315=3D=52 UNICP |2800-05-0001 3 R291 RES,MF,1/8W,1%,12,1K | RN55D=1212F TRW 4701-03-1212
C7 €96 €99 L687 H,.250 HEX
4-40,,062 MAT'L R205 R208 R368 R36Y RES,MF, 1/8W,1%,124 RNS5D=1240F TRW 4701-03-1240 4
C43 Cue Co CAP,CER, 33PF, 1KV DN=330 ARCO 1500~03=3011 3
NONE HEAT SINK NFe2087 WAKE  |2800~11+0001 2 R227 RES,MF,1/BW,1%,12.4% | RNS5D=-1242F TRW 4701-03-1242 1
€53 CAP,CER, 330PF, 1KV DD=334 ARCO  {1500-03=-3111 1
NONE TRANSIPAD 10127N METRS |2B00=11-0003 8 R244 RES,MF,1/8W,1%,140 RNSSD=1400F TRK 4701-03-1400 1
cuy cus CAP,CER,S6PF, 1KV DD=560 ARCO  11500-05+6001 2
NONE HEATSINK 26065HSE WAKE  |2800-11-0012 6 R151 R224 R235 R242 RES,MF,1/8W,1%,150 RNS5D=1500F TRw 4701-03-1500 8
c14s CAP,CER,68PF, 1KV DD=6RO [LIN 1500-06-8001 t R320 R337 R370 R7
NONE FERRITE BEAD 56~550=65/38 FERRX [3100-00~0001 4
c126 CAP,MICA, 100PF,500V DM15=101J ARCO  |1500+11=0100 1 R11A R132 R134 R176 RES,MF,1/80,1%,1,5K RNSSD=1501F TRW 47012031501 10
NONE BALUN CODRE 2873600902 FARIT |3100+00=0002 2 R265 K272 R273 RSB
c127 CAP,MICA, 120PF,500V DMIS«121J ARCO  [1500=11=2100 1 R77 R8O
RPU8 RUL R47 POT,TRIM, 100 18R{00 BECK  [U600-01+0103 3
£33 CAP,MICA, 1SPF,500V DM15-150J AKCO  [1500-11=5000 1 R180 KB RES,MF, 1/8W, 1%, 15K RNS5D=1502F TRW 47012031502 2 |
R13 R178 R182 R210 POT, TRIM, 1K 918R 1K RECK  |4600-01=0209 9
cerr | CAP,MICA,20PF,300v . DMI5-200] | 4¥C0 {1500-12-0000 1 | R241 H297 K308 R373 R102 R107 R139 R140 RES,MF, 1/8%,1%,15 RNSSD-1SROF TRW 4701-03-1509 14 g
: R374 K152 R266 <284 R341
c2e l CAP,MICA,820PF, 300V | DMI5-B21F BRCO  [1500-18=2101 1 i
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV
WAVETEK PCA,MAIN 8D 1100-00-0628 F WAVETEK PCA,MATN BD 1100-00-0628 F WAVETEK PCA,MAIN BD 1100-00-0628 F )
PARTS LIST pacEs 3 PARTS LIST PaCE: 4 PARTS LIST PacE: 6

@ DSHOR GRAPHICS/ACCUPRESS
REORDER NO. A.3894

NOTE: UNLESS OTHERWISE SPECIFIED

REMOVE ALL BURRS ToRawN DATE
AND BREAK SHARP EDGES
WAVE TEK ...oncocusoms
MATERIAL PROJENGR
TITLE
[ReLEAsE APPROV
TOLERANCE UNLESS MA‘N BOARD
FINISH oT SPECIFIED
3 XXX *.010 ANGLES *1
WAVETEK PROCESS . 030
DO NOT SCALE DWG  [MODELNO OWG NO. WEV
166 |1100-00- 0628 | ¥
—
C
s 23338 SHEET | ofF

2

:
|

1
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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.

l BY IDATEI APP

REFERENCE DESIGNATURS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO, aTysPT REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=ND MEGR WAVETEK NO, arvseT
R350 R74 R76 R87 R9S
R97 R116 R128 R131 R133 RES,MF,1/8,1%,499 RNS5D=4990F TR 4701-03+4990 21 CR10 CR11 CR20 CR21 DIODE FDe777 FAIR |4807-02-0777 19
Riad R148 Ri62 R163 CR29 CR30 CR39 CR43
R32 R4 RES,MF,1/8W,1%,1.62% | RNSSD=1621F TRM 4701-03-1621 2 R169 R170 R171 R174 CR44 CRUS CH46 CRSY
R197 R23 R245 R247 CR5S CRS6 CR6 CR7
R227 RES,MF,1/80,1%,165 RNS5D=1650F TRW 4701031650 1 R258 R270 R315 Ru8 CR70 CR8 CR9
R94
R109 R13B R217 R234 RES,MF,1/8W,1%,200 RNS5D=2000F TRW 4701-03=2000 6 CR1 CR12 CR13 CR14 DIODE FD=6666 FAIR [4807-02-6666 43
RE3 R98 R10 R147 R155 R156 RES,MF,1/BW,1%,4,99K | RNS5D=4991F TRW 4701-03-4991 19 CRIS CR16 CR2 CR22
R160 R21 R26 R294 CR23 CR24 CR2S CR26
R177 R179 R183 R215 RES,MF,1/8W,1%,2K RNSSD=2001F TRW 4701=03-2001 17 R299 R300 R324 R39 CR27 CR28 CR3 CR3L
R237 R29 R311 R312 R40 R41 RS R64 RE7 CR32 CR33 CR34 CR3S
R326 R328 R329 R338 R68 R79 CR36 CR37 CR38 CR4
R51 R53 R55 R62 R69 CR40 CR4L CRU2 CRS
Ri1 Ri9 RES,MF,1/8W,1%,85.9% | RN33D=4992F TRW 4701-03-4992 2 CRSZ CR53 CR63 CRed
R200 R223 R229 R306 RES,MF,1/8W,1%,21.5 RNS50=21RSF TRW 4701-03-2159 4 CR&S CR66 CR67 CR68
R219 R252 K274 RES RES,MF,1/8W,1%,51,1 RNSS5D=51R1F TRW 4701-03+5119 s CR69 CR71 CR72 CR73
R298T RES,MF,1/8W,1%,2,21k | RNS5D=2211F TRW 4701-03-2211 1 R92 CR7S CR76 CR78
R271 RES,MF,1/8W,1%,23,7k | RNSSD=2372F TRW 4701-03-2372 1 R354 R355 RES,MF,1/8K,1%,56,2 RNS5D=56R2F TRW 4701-03=5629 2 CR18 CR1G DIODE 5082-2811 HP 4809+02-2811 2
R201 R206T R246 R250 RES,MF,1/84,1%,249 RNS5D-2490F TRwW 4701-03-2490 7 R120 K121 R276 RES,MF,1/BW,1%,576 RNS50=5760F TRN 4701-03=5760 3 CRUT CRUB CR4Y CRSO DIODE SET,5082-2811 4898-00-0015 WVTK (4898000015 1
R251 R303 R304 CRS1 CR57 CRS8 CRS9 OTY:10:4809=-02-2811
R27 R340 RES,MF,1/8W,1%,619 RNS5D=6190F TRW 47010326190 2 CR60 CR61
R122 R158 R164 R199 RES,MF,1/8w,1%,2,49K | RN55D=2451F TR 4701-03-2491 18
R2161 R238T R249 R2S R6 RES,;MF,1/8W,1%,6,19k | RNS5D-6191F TR 4701-03=6191 1 041 TRANS 2N22194 NSC 4901022191 1
R295 K322 K325 R33
R366 K37 R38 Re1 R6S R106 R112 R113 R115 RES,MF,1/8W,1%,750 RNS55D=7500F TRW 47010327500 11 Q10 G16 821 Q44 Q62 TRANS 2N3563 FAIR  [4901-03-5630 5
R66 R125 R126 K166 R167
R168 R346 R72 @14 020 028 Q29 036 TRANS 2N3640 FAIR (4901036400 10
R49 RES,MF,1/8W,1%,24,9K | RNS55D=2492F TRW 4701-03=2492 1 937 9S4 055 Ge @8
R12 R293 R314 R348 RES,MF,1/8W,1%,7,5K RNS55D=7501F TRW 4701=03-7501 4
R302 RES,MF,1/88,249K RNS5SD=2493F TRW 4701-03-2493 1 @12 Q13 Q26 Q27 Q30 TRANS 2N3eus NSC 4901=03-6460 10
R105 R213 R43 RES,MF,1/8W,1%,825 RNS55D=8250F TRW 4701038250 3 Q31 952 953 BS7 @58
R104 R141 R202 RES,MF,1/8W,1%,2,74K | RNS5D=2741F TRA 4701-03-2741 3
T K
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV
WAVETEK PCA,MATN BD ! 1100-00-0628 F WAVETEK PCA,MAIN 8D 1100-00-0628 F WaAvETEK PCA,MAIN 8D 110000-0628 F
PARTS LIST | PAGE: 7 PARTS LIST PAGE: 9 PARTS LIST PAGE: 11
i
|
REFERENCE DESIGNATORS PART DESCRIPTION ORIGeMFGR=PART=NO MFGR WAVETEK NO, aTY/PT REFERENCE DESIGNATURS ‘ PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO, QTY/PT REFERENCE DESTGNATORS PART DESCRIPTION ORIG=MFGR=PART=NOD MFGR WAVETEK NGO, QTY/PT
i |
| , !
R1811 RES,MF,1/80,1%,27,4% | RNSS5D=2742F TRW 4701~03-2742 1 R209 R84 RES,MF,1/81,1%,82,5 RN55D=82R5F TRW 4701-03-8259 2 Q46 Q47 TRANS 2N3866 MOT 4901-03=8660 2
K305 K307 R32% RES,MF,1/80,1%,301 RNS5D=3010F TRw 4701033010 3 R137 R149 R319 R371 RES,MF,1/8W,1%,909 RNS5D=9060F TRA 4701-03-9060 5 638 w39 TRANS 2N8122 NSC 4901-04~1220 2
R99
R243 R342 K93 RES,MF,1/8W,1%,3,01k | RNS5D=3011F TRW 4701-03=3011 3 QU0 959 Q6O TRANS 2N5139 FAIR |4901-05-1390 3
R36 R63 K9 RES, MF, 1/4W, 1%,1M RN6OD=1004F TRW 4701-13=1004 3
R4 RES,MF,1/80,1%,30,1k | FNSSD=3012F TRW 4701-03+3012 1 650 951 TRANS 2NS160 MoT 4901-05=1600 2
R356 R357 K358 R359 RES,MF, 1/4W,1%,332 RN60D-3320F TRi 4701-13~3320 6
R3S R6O RES, MF,1/8W,1%,301K RNS5D=3013F TR 4701-0323013 2 R360 R361 85 67 TRANS 2NS 460 MOT 4901054600 2
R3UT RES.MF,1/80s1%,30.1 RNSSD=3ORTF TR 4701033019 1 RES.MF,MIXED SET 164-501-802 WUTK  [4786=00-0036 1 a3 TRANS 2NGue2 mot 1901-05-4820 .
R101 R108 R136 R157 RES,MF,1/8W,1%,316 RNS50=3160F TRW 4701-03=3160 4 R185 RES,MF,1/RW,1%,1K | 011 us as TRANS 2N5485 Mot 4901-05-4850 3
PART OF 4789=00-0036 i
R309 RES,MF,1/8W,1%,3,16K | RNS50=3161F TRW 4701-03-3161 1 atv(1) 022 023 G24 932 033 TRANS MPSeLO8 FAIR  14902-00-0080 10
G34 @35 B48 GS6 Gel
R211 RES,MF,1/8W,1%,3,32k | RNS5D=3321F TRW 4701-03-3321 1 R189 RES, MF, 1/8W,1%,10K
PART OF 4789-00-003b @2 TRANS $D215DE $16 4902-00-2140 1
R114 R119 R127 R130 RES,MF,1/8w,1%,33,2 RN5SD=33R2F TRW 4701-03=3329 18 | 1 aTy(1) i \'
R145 Rl4s R172 R173 | ! i 84S TRANS SRF2573 Mo1 4902-02-5730 1
R175 R257 R260 R261 I R190 RES,MF,1/8W,1%,100k | !
R264 R2B7 R290 R310 PART OF 4789-00-0036 049 Ub3 TRANS SRF2574 MOT 4902-02-5740 2
R367 RE8 aTY (1)
Q42 w43 . TRANS,M/PR,2N3563 142-501+52 WVTK  [4998-00-0004 1
R204 R207 R240 R313 RES,MF,1/8W,1%,3,65k RNG5D=3651F TRw 4701-03-3651 5 R191 RES,MF, 1/U4W, 1%, 1M i | BTY2:2:4901-03+5630
R36a PART OF 4789-00-0036 | |
QTY (1) ! 91s 817 | TRANS,M/PR,2NS4RS 142-501-53 WVTK 4998-00-0009 1
R220 R230 RES,MF,1/8W,1%,39,2 RNS5D=39R2F TRW 4701-03-3929 2 | OTY:2:4901-05-4R50
R192 RES,MF, 60, 1%, 10M | ML-1e1 CADDD [4799-00-0003 1
R28 K301 R4 RES,MF,1/8K,1%,4.02% | RNS55D=4021F TRW 4701-03-4021 3 i 918 Q19 TRANS,M/PR,MPS=L08 4998-00-0043 WVTK  [4998-00-0043 1 |
CR17 CR77 DIODE L INTS1A FAIR  4B01=01=0751 2 GTY:2:4902-00-0080
R218 R233 RES,MF, /8K, 1%,02.2 RNGSD~42R2F TRW 4701-03-4229 2 ! ! E
; CR62 CR74 DIODE, ZENER 6.2V 1NB23A NPC 4801-01-0823 2 U13 U144 U3 | 16, 0p-amMp LF356N NSC 7000-03=5600 3
R100 R2 R225 R232 RS1 RES,MF, 1, 8K, 1%, 46,4 ANS5D=U6RUF TRW 4701034649 5 ! | 1
1 H I 4
l TITLE | ASSEMBLY NO. REV i TITLE | ASSEMBLY NO. | REV l TITLE ASSEMBLY NO. REV
WAVETEK PCA,MATN BD | t100-00-0628 F - WAvETEK PCA,MAIN 8D | 1100-00-0628 L F WAVETEK | PCALMaIN 6D 11002000628 F
L i
| pARTS LIST S | PaRTSUST e | " PARTSUST | e | |
! : | | l . . ! | . B
REMOVE ALL BURRS DRANN DATE
AND BREAK SHARP EDGES \A A\ /ETEK
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TOLERANCE UNLESS MA(N EOA{{D
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—
23338 SHEET Q\ of 3

T T T
() BISHOP GRAPHICS/ACCUPRESS |

8 I

CODE
IDENT
‘ 2

1



https://www.manualsplus.com/

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.

NOTE: UNLESS OTHERWISE SPECIFIED

7]

ECN

l BY [DATE] APP.

REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NU MFGR WAVETEK NO, aTv/Py
Ut Ule ULT U2 U4 US ic MA=741 FAIR |7000-07=4100 8
us u7
a1 1c AD 812 ANDEV |7000-08-1200 1
u18 Ic MC1496P Mot 7000-14-9600 1
us 1c CA-3049 RCA 7000-30-4900 1
ue Ic 7uLS74 TI 8000-74=7410 1
Ut u12 1c uC10102 MOT 8001-01=0200 2
uto {4 MC10116P Mot 8001-01-1600 1
u1s 1c MC10331 MOT 8001-01=3100 1
TITLE ASSEMBLY NO. REV
WAVETEK Pra,Marn B 1100-00=0628 F
'I ”E LI: PAGE ¢
REMOVE ALL BURRS DRAWN oare
MATERIAL PROJ ENGR
TITLE
RELEASE APPROV MA IM BO fa ¥ D
TOLERANCE UNLESS
FINISH OTHERWISE SPECIFIED
A XXX +.010 ANGLES 1
WAVETEK PROCESS XX +.030
Do NOT SCALE DwG MODEL NO DWG NO, - REV
SCALE 16 H00-00-062%
oen: 23338 sHEET 3 of X
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REV ECN 1 BY DATEl APP
A Een 878 [Dlaruch  Ti2-19-8
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.
VIO £43
BEND AND D
SOLDER TERMINAL
70 SHIELD ;(qs WAFER "C*
REQUIRED,(9 PLGS.) .
WALER Bano C { WAFER "B
ONLY.(AS SHOWN) 1
SW1 H
BUSS WAFER Arurv G \gni
AS SHOWN . 'nE ;
[} [ —
L_r:d: e P
1o
Thte
ot
TYPICAL HAEDWARE STACK-UP
K290 R36S VIEW "A”
o TERMINAL PRER AND SOLDER
252/ b F-GOx | ra”
° SCREW(REF,)
NO. 4-40 PAN HEAD SCREW WAFER ‘A™
W/rgspur(wcx WASHER INSULATED BUSS Hooes L
AND NUT (MIN.
o \ veL AS SHOWN V2" SPACER (2) C
o)
0
A& 2159 D W £0 waLER "B
LI \\-/ N INSULATED BUSS SHIELD
_ / JA
[ WAEER *C”
FPOT(RPEF.) © SHIELD
C @ SOLDER FDGE FULL WIDTH
SWITCH WAFER — o = /ND/CATES TERPMINALS -
(AS REQ’ED) ORN Edd qouuooon 70 BE SOLDERED 70 SHIELD
PiD £45 (SEE DETAIL A", VIEW "A")
DETENT == BRN E46
ROG3(REF) \ LEAD LENGTH TO
oo 56 BE MINIMUM
[g;"g (REF.)
(,/i\:gDED STOP ) JMSULATED
SITION AS
b ps e suoepense o
_/ (REF.) 2C. B - B
TERN,
To07H L OCK DETAIL "A” —
WASHER 3/8” | SHIELD INSTALLATION SWS
PNL NUT —
/8"
FIXED STOP FIXED STOP FIXEDSTOP FIXED STOP
5 ADDED STOP
OJ.O/ [e) O0 O oo
(e} [e]
o O 8 g O o 8 O 8 —
C00° 000 O o° i
ADDED STOP ADDED STOP ADDED STOP ]
SW1 || Swe | SW3 B SwW5 .
WiIRING DETAIL i AIBING DETA!L WIRING DETAIL ! WIRING DETAIL
WAFER ABC,D,E,ano F WAFERA Bano C 4-40x¥a"| WAFER A,B,C,anp D WAFER A,B,anoC
4-40x1 2" 4-40x 78" 4-40x/ 4" SEE DETAIL "A”
DETENT: 5/04-99- 0040 5104~ 99-00F/ S/04-99- OOL/ 5/04~99-00%
REMOVE ALL BURRS DRAWN DATE
AND BREAK SHARP EDGEs |.D. COOPER  |4-478)
, WAVE TEK . oceo-curamn| A
5 éé /‘qb TITLE
RELEASE APPROV ASSEMBL Y
Q\‘/\Jl vUQN DET_I:P\JT _U‘_‘L CW g?LERAN;:EESUPNLESS MA /N BOAED
M 1 X H ENT =ik HERWI! ECIFIED
L Z:: ST0P-TURN ZULL COW ’ :v':\l/?'lrEKPROCESS i;x;:g;g ANGLES :1° SWITCHES
ADD \I'\(’A:E ?S DO NOT SCALE DWG MODEL NQ. OWG NO. REV
NOTE: UNLESS OTHERWISE SPECIFIED SCALE 166 /202_00_004/
o5 23338 sieer 2 oi 2
8 | 7 } 6 ’ 5 4 4 ! 3 | 2 1
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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 OTHERW!SE SPECIFIED

NO. 4-90x I/8 STAND OFF
(2 REQ’ED.) FARSIDE

REV ECN 8Y DATE APP
& | cenv 79 0 (56 ¢, A
REFERENCE DESIGVATONS PaRT DESCKIPTION OR1G=MF GR=PAKT=ND MFGR | wavETEK NO. | GTvseT
NONE ASSY DRWG,SHIELD 80 | 0101-00-0684 wvik  10101-00-068a | 1
NONE SHIELD BOARD 1700-00-0684 WVTK  [1700-00-0680 | 1
NONE CONN PIN,MALE Ch-§365P-100-230-830 | CA 2100-05+003u | & D
(LOV=EA PIN)
NONE STANDOFF 953160440~ 5A amInN |2800-03-0008 | 2
TITLE ASSEMBLY NO. REV
WAVETEK PCA, SKIELD BUAKD 1100-00-0656 A
PARTS LIST PAGE: 1

o)

\
(o}9)]

Qa

a

Q

2 PIN HEADER
(8REQ’ED.)
FARSIDE

REF. 2 PIN HEADER

FARSIDE

REMOVE ALL BURRS
AND BREAK SHARP EDGES

DRAWN
D.COOPER

MATERIAL

PROJ ENGR,

TITLE

RELEASE APPROV

FINISH
WAVETEK PROCESS

TOLERANCE UNLESS
oTl SPECIFIED
XXX +.010 ANGLES t1
XX 030

ASSEMBLY

SHIELD MAIN BD.

DO NOT SCALE DWG

MODEL NO.

SCALE

/166

O1y-00-0684 I s

CODE
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REV ECN BY DATE APP
) 7L | BB
tr2y o e S Y S R YL
THIS DOCUMENT CONTAINS PROPRIETARY INFOR- | SWE VAR “SwWP c weoes loc 11980}
MATION AND DESIGN RIGHTS BELONGING TO R45 MoD[
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY RL2 /o0us + 12V —
REASON EXCEPT CALIBRATION, OPERATION, AND : SWP
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. /0K £/5 104 SW3-A SUT
+/2V £ £8 , RS/ o
" +12V o— swh
e J_ 1 e [T #es | Caowo| S5k / R65 s
CQ c/0 R7 R133 R40 |\IIME] | o R53 T WA VWA (7-1
Tro0/18y 46.4 cez 499,(§ é 15K /OOK MWy R54 J17-2
D I S5 ) |sw2-4.,_ o 200 299 H7-3
/?6}\;5;1}. 1.0!/ d/5_3}MOLEX P43 /?47 Q/6 AN/
R/ § é/?s €r3,22 CRIS 50,,,,| ) 332 ° IM 7 o 2N3646 ey €28 v
1K 17 =l 7 Q1 ._h 67 ./
R6E6, 10K
€r,22 CRIE 5 s ——@) o %36"’ . NI '% '
' cr2z 1y | \Jsrarr en3640 L2 cr25
c/5,.2 70 K
— o | ca? JI5-2 -1-624 ROOS sr2v Q4| g4l r00.us
R crra — o1 332K SH3640 SWPIN
— —_|(*// C16,.02 2] 10050 T | RS2
— = —i—o 00A— Q9 \V4 o R60 77-3
2N5771 CR /5 R39 R4/ Q/’3 /0 2
c? 220pf CRI9 TRANS 2N3640 § 4.99K
220 - ,,9/2 lizl 2000p; /2 T/Mf ékjo /5K /OK 0/5 _/2 y
Pr /50 FBL P—o &/9 9 2N 3640
g 6 0 <M _;4% CR20  SWI-B /?35§ R37 oy 2N3646 Lz,
.0/ - 0/ 1L ”__o 33.2‘ 6.4 —-/2V AAA- !
— CR3 777 | - CI/<r3 ) oK R 12V
\R13 crz | 1598t 3005 7 @06 " ce3 1527 o —
co L %249 = = CR/I4 Sns 2N5485 %220 PF a0 RE2
22007 . ¢z0 F0777 1 o3/ o_‘|7 100K
% i Lé 500 , Rl0l I
Y i 7 - - L
C CRI 18234 L— ?gf £33 210 . MC‘}O’}Z' 6 2V
——7}/\'—{ 2N3640 — % 03> 277 | p
Sns C ceo1+ crel 5| 3 (2) L +/2 c5o-
T Tro0/16v f —r2v -7 qez\> ‘ RIIB 5 RII9 S RI20 o7
Elo 2K S 1K S ek {;
1
) R99
R/28
R/4§ h 316 136 CR5/ R124
ras8 +5.2v RIOS LRIO6
1% V7 499 MC 10102 £97,750 | ( 54:99[( 100 | 924 b swsseo 190
s / - 2 " CR52 azs +12v
> #19S T.o1 Vi Fo777| ¢
i o S RI29 10)u4 R9S CR32 3
_|eev S E3 -y §§ 499 Lroo TE—— fas S 640 RI23 12V
Je-€ ; Ell £/2 7502 R33 02/ _l_ _l_ 10K CR57
/
335 c38]¢39 026
2N .0l |.o01 e R/ (E—%—%JZ
33 /5p/ $#95 290154 r r5K 100 TP’G
Mci0102 >/62 RI07 ¢ 106 2 : v , _
7 ] R84 = 100 AL R53| CR54 5
2oL ey ] | e | j 00K Jemes | - i éw
R75 8 S 2 Sl s oy v CR47 ‘ Ri22 || ezoer oK
750 . ] 5 U5; esal TV ' | 8.25K L RI26 ¢ |
AR 3 22p7 L L1 _ - 7.5K \V4
. e P /A'oA'o )2#3646:: €37 : o
9 MCI0105 - — I—— 68 Ff RI30 RI09 12 e | 499 .
R76 ’ R85 18.1K 3 301K €49 | /15
750 /0 _ _ 376 ' 499 .0l == 15K
1?9/ > R/// R//j L g R
70 CR3¢ RIIO ,
gL RE6 % A7 1K PR 2k Rita 716 | .
: AN 10Kk 2K T -
4 2N3640 332 Q20 -2V ]
1_R78, 100 AMA 2N3646 i S5 CS TS SWwP 1
.2 7
CR3/ 63;5 sw2-g HoLo
ot R%2 c;e35 |CR36 [CR37 [CR38 [CR39 |CR40
T 499
INEZ3A 290
Mt e +5.2V /0"(\"‘ \2 PULSE] -
Jaes <2 5EY Y e WY cay c44‘|_+ c45_|_+ ce6|4 ZZ‘&%&Z&ZS%‘R‘??DGESI 7. PORTER siem WWAVE TEK ... occo - cauromin
\ : = IMATERIAL PROJENGR
A Jesz |#¢ss % /NOICATES MATCHED SET. : ZOOOpf'—I_ Toz Tez | Tee |eao]ior AYS fia o/ cmEmare
J2-5 720 T s0o/re LAST USED: UNUSED: €36 I5a) CRal cmz CR43 |CR2d | CR45 | cR46
css - &7 RSY -0/ (89) st wetwo | SWEEP & TRANS TIME
J2-7 &— CREO FBe 59 R93 R4 WAVETEK PROCESS J0-010 T ANGLES *1 _
R/35 +12V ; ~IomS 00ms DO NOT SCALE DWG__[MOPELNO DG NO. *
1. ALL UNMARKED DIODES ARE FD6666, Q26 33.2 3o &7 > ‘——’-’:3 000" Tus “ious " ioous ims e SCALE /66 0/03-00-0629| <
NOTE: UNLESS OTHERWISE SPECIFIED U6 thm‘ \SW4 - B ﬁ; 23338 SHEET I oF /
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l REV l ECN [ BY IDATEI 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.
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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.

l BY lDA;[ APP

IREVl

REFERENCE DESIGNATURS PART DESCRIPTION ORTGeMFGRePART NG MEGR WAVETEK NO, QTY/PY REFERENCE DESIGNATURS PART DESCRIPTION OP1G+MFGR=PART=NO MFGR NAVETEK NO, eTY/PT REFERENCE DESIGNATORS PART DESCRIPTIGON ORIG=MFGR=PART=ND MFGR WAVETEX NO, QTY/PT
NONE 2SSY DRwG TRANS TIME | 0101-00-0629 WVTK  10101-00-0629 1
R31 POT,TRIM,500 914RS00 BECK U600-0S=0104 1 R30 Ré6S RES,MF,1/8W,1%,619 RNSEN=£190F TRwW 4701~03+6190 2
NONE SCHEMATIC TRANS TIME | 0103-00-0629 WVTK  [0103-00-0629 1
NONE POT,DUAL, 10K,L0G 19M396 Y] 4600-21-0303 1 RS6 R57 RSB RES,MF,1/8W,1%, 6,19k | RNSSD=6191F TRW 4701-03+6191 3
NONE BSSY SWITCHES 1660042 WVIK  [1202-00-0042 1
SWEEP & TRANS TIME R106 R124 R13S R23 W4 RES,MF,1/BW,1%,100 RNSED«1000F TRW 4701-03=1000 7 RUS RES,MF,1/8W,1%,61,9 RNSSDep I ROF TRw 4701=03-6199 1
R78 R8?
10 RRACKET 1400-00+6923 WVTK  |16D0-00-6923 1 R72 R73 R74 R75 R76 RES,MF,1/8W,1%,750 RNS5D=7500F TR 4701=03=7500 7
Rt R119 R14 R19 R2 RES,MF,1/8W,1%, 1K RNSSD=1001F TRW 4701-03-1001 8 R8O R97
c21 CAP,CER, 1D0PF, 1KYV OD=-101 CRL 1500=01=0111 1 R28 RS Re67
R11 R111 R126 R17 RES,MF, 1 /84, 1%,7,5K RN55D=7501F TR 4701-03-7501 4
C22 C24 €3 C3% C36 CAP,CEF, ,01MF,50V Ck=103 CRL 1500-01=0310 13 R114 R123 R125 R127 RES,MF,1/8BW,1%,10K RNS5D=1002F TR 4701-03=-1002 [}
€38 (€38 C4 C49 c5 Co R41 R4S R84 RES,MF,1/8W,1%,78,7 FNSSD=T7RR7F TRW 4701=03=7879 1
c7 cR
R108 R4b RES,MF,1/8W,1%,100K RNSED=1003F TRwW 4701-03-1003 2 R122 RES,MF,1/8W,1%,R,25K | RNSSD-8251F ThRw 4701-03=8251 1
€19 C2R €29 C4o CSO CAP,CER, , IMF,20V Ux20-104 CRL 1500-01=0413 8
€51 CS3% C9 RS2 R&1 RG] RES,MF,1/8W,1%,10 RNSSD=10ROF TRw 4701{=03=1009 3 R&2 RES,MF,1/8wW,1%,909 RNSSD~9090F TRw 4701=039090 1
€32 C33 CAP,CER, 15PF, 1KY DD=150 aRCO 1500=01=5011 2 R130 RES,MF, 1/8W,1%,12,1K RN55D=1212F TRW 4703=03=1212 1 R47 Ré1 RES,MF,1/4m,1%,1M RNEOD=1004F TPW 4701+-13=1004 2
C3t C34 C47 c4m CAP,CFR,22PF, 1KV DD=220 ARCO  [1500=02+2011 4 R12 ®25 Re8 RES,MF,1/8W,1%,150 RNSSD=1500F TRw 4701-03=1500 3 CR1 CP31 CRB DIODE, ZENER 6,2V INRRZA NPC 4801-01-0823 3
€1 C11 C12 €2 €23 52 CAP,CER,220PF, 1KV DD=221 APCO  [1500.02-2111 6 R115 R121 W134 Ru0 RES,MF, 1/8W,1%,1,5K FNS3D=1501F TRW 4701-03=1501 4 CR14 CR32 CR33 CR34 DIODE Fo=777 FAIR 14807-02-0777 6
CRS CR&
€3n CAP,(FR,33IPF, 1KY NNe220 T 1ENAAenTa2AT Y 1 R39 RS1 RFQ . MF,1/BW. 1%, 16K ONEENe1EADE TEw rIAT LA 1EAD 2
CR1N CRI? CR12 CR13 DIODE FD-6b66 FAIR [uR07-02=6666 51
€37 CAP,CER, 68PF, 1KV DD-680 CRL 1500-06-8001 1 R101 R32 R33 Rg RES,MF, 1/8W,1%,15 PNSID=1SROF TRW 4701-03-1509 4 CR1S CR16 CR17 CR18
CR19 CR2 CR20 CR21t
c27 CAP,MICA, 10N0OPF,500V | DM19=102F ARCO  |1500~11-0201 1 R96 KES,MF,1/80,1%,182 RNS3D=-1R20F TRwW 4701-03-1820 1 CR22 CR23 CR24 CR25S
CR26 CR27 CR28 CR29
C1R CAP,MICA,150PF,500V DMIS=151] ARCO  [1500-11-5100 1 R102 R103 R29 RS} RES,MF,1/8H,1%,200 RNS3D=2000F TRW 4701-03-2000 4 CR3 CR30 CR35 CR36
i CR37 CR3IA CR39 CRY
c17 cut CAP,MICA,2000PF,500V | DM1G«202] ARCO  11500-12-0200 2 R113 R11h R118 R120 RES,MF, 1/8W, 1%, 2K Pwﬁtu‘eonxs TRw 4701-03-2001 5 CRUO CR4T CRU42 CRUD
Ry i CRUY CRUS CRU6 CRUT
€10 C20 €55 CAP,ELECT,100MF, 16V S00D1076016DCT SPRAG [1500=31=0101 3
TITLE ASSEMBLY NO. REV TITLE | ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV
WAVETEK P r CSWEEPETRANS TINME e 20 p WAVETEK P, SWEEPRTRANS TIME 1100000629 ¢ WaveETEK PCA,SHEEPRTRANS TIME 1100-00=0629 c
PARTS LIST - PARTS LIST PacE: 3 PARTS LIST Paces s
T T
REFERENCE DFSIGNVATUKS PART DESCRIPTION ORJGMFGR=PAKT=NG VEGR WAVETEK NO, atv/et REFERENCE OESIGNATUKRS | PART DESCRIPTION OR[L=MFGRPART=ND MFGR WAVETEx NO, QTY/PT REFERENCE DESIGNATURS | PART DESCRIPTION ORIG=MFGR-PART=NO MFGR WAVETEK NO, QTy/PT
]
i | CRUB CRU9 CRSO CR51
€25 CAP,PULYC, 1MF, 100y 210=R1C=105F \CL] 1500-41+0504 1 R13 R2e | RES,MF,1/8m,1%,20L9 RNGED=24QOF TRW 4701-03-2490 2 i CRS52 CRS3 CRS4 (RSS5
CRS6 CRS7 CR58 (RS9
Cib6 €42 | CAP,MYLR,  02MF, 100V RAa1R203F IMA [1500-42=0304 2 R10 r20 Reu RES,MF,1/8W,1%,2,49% BNSED=2U91F TRw 4701-03-2491 3 ; CReD CR7 CR9
€15 €43 % CAP MYLR,  2MF, 1ANY RA1R2OUF Ima 1xsno-uz.cuou 2 R94 BES,MF, 1/8W,1%,301 RNSED-3010F TR# 47¢1-03-3010 H © Rz 9 TRANS | 2N23694 vor 4901-02-3691 2
i i 1 H !
c26 [ CAP,TANT, 10MF, 20V 150D106X902082 SPRAG [1500=71-0601 1 R71 PES,MF,1/Bw,1%,3,01% | RNSED=3011F TRW 4701-03-3011 1 L) ' TRANS | 2n2905a hSC 4901=02-9051 1
| i I |
14 Cud CAP, YART, 3. 2WF, 35v 1560355390 25HA1 SPRAG |1500=72+25802 2 K109 RES,MF,1/8W,1%,%01k | RNSSD<3013F ThRw 4701-03-3013 1 3' 810 814 415 a17 018 TRANS 2N3Tsu0 FATR |4901-03~6400 9
: | @24 925 43 Q9
€13 cus CAP,TANT, 22MF, 15V 196D226X2015Kk41 SPRAG |1500272-2601 2 R10N RA3 RHS R99 PES,MF, 1/8n,1%,316 RNSED=3160F TRwW 4701-03-3160 4
: | 911 012 313 16 819 TRANS 2N36Ub NSC 4901-03+6460 8
cus CAP,TANT,220MF, 10V 1960227x90107TF 4 SPRAG 11500=72=2701 1 R43 RIS RES,MF,1/8W,1%,332 RNSEN=3T20F TRW 4701-0323320 2 1820 26 G
i i
NONF SWEEPRTRANS TIVE BD 1700-00-0629 WYTK | 1700=00~0629 L RS0 RES,MF, 1/80,1%,3,32k | KNSED=3321F TRW 4701-03-3321 1 | 61922 623 04 TRANS MPS-L 08 FAIR  [4902-00=0080 4
Jz CONN, 9P IN 09-60-1091 MOLEX {2100=02=0052 1 R132 RIS R1e R1B w22 RES MF,1/BW,1%,33,2 PNSRb-SlP?F TRi 4701-03=3329 14 07 a» TRANS,M/PR, 2N5485 142=501=53 wVTK 4998=00-0009 1
R24 R27 R3S R36 RB6 i ' QTY:2:4901=05-4R50
J15 J1e Ji7 3 POS HEADER 8734B=3 sMP 2100-03=0036 3 R89 R9 R93 R9B !
| u2 ic LM 301AN NSC 7000+03-0100 1
J11 J13 SPRING SOCKET 3-330-808-9 AMP 2100-03-0037 2 R&9 RES,MF, 1/8W,1%,3,65K RNSSP-SASIF TRW 4701+03-3651 1
! u1 IC,0P=-AMP LF356N NSC 70004035600 1
NONE COAX SOCKET 2262872 ARP 2100-03-0038 2 L1} RES,MF,1/8W,1%,392 RNS‘J’)-SQ?OF TRW 4701033920 1
! ue Ic CA=3054 RCA 7000-30-5400 1
NONF CARLE CONTACT 226286=2 AMP 2100-03=0040 2 R37 k7 RES,MF,1,88,1%,46.4 RNSSD=46RUF TRW 4701-03-U649 2
i ud4 1c MC10102 MOT 8001-01-0200 1
NONE TRANSIPAD 10140 METRS |2800~11=0004 1 R112 R117 R128 R129 RES,MF,1/8,1%,499 ENSE})-AQQOF TRW 4701=-03=-4990 11
R34 RS4 K63 R70 R77 ! us Tc MC10105 Mot 8001=01=0500 1
F81 FERRITE BFAD 56=590-65/38 FERRX {3100-00-0001 1 R79 r92 i
: U3 1c MC10116P Mot 8001-01-1400 1
R110 POT,TRIM, 1x S1ARTK RECK 4HNO=01=0200 1 R104 R10S R131 R133 RES,MF,1/8W,1%,4,99K RNSED=49Q1F TRW 4701=03«499) 7
R55 K60 R8
R107 R62 POT, TRIM, 100K 9UARTNOK RECK [4600-01=0402 2 :
LY RES MF,1/80,1%,51.1 RNSSD51RTF TRw 4701-03=5119 1
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV
WAVETEK PCa, SHEEPRTIANS TIME 1100-00-0629 ¢ WAVETEK PCA, SWEEPRTRANS TIME 1100000629 ¢ WAVETEK PCA,SHEEPRTRANS TIME 1100-00-0629 ¢
PARTS LIST proes 2 PARTS LIST Puser 4 PARTS LIST Pace: 6
DATE
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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.

GRY F/4

NO.4-40x y2” FAN HEAD
SCREW W/TH SPLIT LOCK

WASHER AND NUT (MIN.)
POTREF,)

vio E/O

WAEFER
(REF.)

ADDED STOP(PCSITION
AS REQUIRELD FIXED STOP FIXED STOP FIXED STOP FIXEDSTOP
INTERNAL TOOTH — 3 /
LOCK WASHER (3/5") 3% 5%
PANEL NUT (/5) 05 oS | AoS
ADDED -4:67 ADDED ~—G— AooeD ADDED
srop. — s70P 570P STOP
Sw1 Sw4 Swz SW3
TYPICAL HARDWARE STACK-UP WIRING DETAIL WIRING DETAIL WIRING DETAIL WIRING DETAIL
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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.
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[ REV l ECN

1 BY IDATEI 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 OR1G=MFGR=PART=NO MFGR WAVETEK NO. uTY/PT REFERENCE DESIGNATORS PART DESCRIFTIGN ORIG=MFGR=PART=NG GTY/PT
NONE 4SSY DRWG POWER SUP. | 0101-00-0645 WYTK  |0101~00=0645 1
CR1 CK10 CR11 CRZ Ck3 DIODE SCE=1 10
NONE SCHEMATIC POWER SUP. | 0103-00-0645 WYTK  |0103-00=0645 1 CR4 CRS CR6 CH7 CPB
NONE REAR PANEL ASSY 166=0648 WYTK  |1206=00=0648 1 02 03 G4 46 47 08 TRANS 2N3eu2 6
€21 C25 €27 ¢5 C7 €9 CAP,CER, LOLMF,50V Ck=103 CRL 1500-01=0310 6 810 G11 613 614 615 TRaNS 2Na26R 6
89
€10 Ci1 C17 €23 c26 CAP,CER, . 1MF, 20V UK20=104 ARCO  |1500-01-0413 7
c3ce 01 65 TRANS T1P=29 2
c2 ca2 CaP,CER, 33PF, 1KV DB-330 CRL 1500-03=3011 2 612 316 TRANS TIP-30 2 H
C1 C16 CAP,ELECT,»1000MF, 35V 3901086035GLe SPRAG [1500~31=0212 2 IC1 1Cc2 Ic4 ICS Ic MA=7041 4 2
c1s CAPLELECT, 1900MF, 15V | 39D198G0156L4 SPRAG (1500=31=9201 1 3 VOLTAGE REGULATOR 7805363 uenal 1 3
_ ) 8
C14 C24 C& CAP,ELECT,250MF, 16V 500D25760160F7 SPRAG [1500=32-5101 3 H
R cem ELLeT Bove e R e soons lignaizs.ngoe 2 H
ct2 Cc18 CAP,ELECT,50UMF,50V 19050760506L4 SPRAG |1500-35-0103 2 :
NONE POWER SUPPLY 1700200=0645 WUTK  [1700-00+0645 1 N
a1 CONK, 9PIN 09-60-1091 MOLEX [2100=02-0052 1
R4 POT,TRIM, 100 9188100 KECK 14600010103 1
R16 POT, TRIM 1K 918k1K BECK  |4600-01=0209 1
w1 R2 R38 R39 R42 R RES,Cy1/2W,5%,3.9 RC20GF =3R9 STKPL [4700-25-0399 6
R22 K32 RES,MF,1/8W,1%,10K RiNS50=1002F Thw 4701-03-1002 2
TITLE ASSEMBLY NO. REV I e ASSEMBLY NO. REV
WAVETEK PCA,PUNER SUPPLY 1101-00-0645 A WAvETEK | PC&,PORER SURPLY 1100-00-0645 4
PARTS LIST Pates 1 PARTS LIST | paces 3
!
] ]
PEFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PAKT=NU | wEGR WAVETEK NO. WTY/PT |
i
| R21 R31 RES,MF, 1/BW,1%,18.2K | KNS5D=1822F TR 4701-03~1822 2
| i
| R20 R34 R3s R8 RES,MF,1/8W,1%,2.21K | RNS5D=22]1F U TRe 4701-03-2211 y
R18 R29 RES,MF,1/8W,1%,2,70K | RNS55D=2741F Thi 4701=03=2741 2
Ra PES,MF,1/8W,1%,2.87K | RNSSD=2871F T 4701-03-2871 1
R19 W30 RES,MF,1/8W,1%,38,3K | RNS5D=3832F TR® 4701-03+3832 2
R9 RES,MF,1/8W,1%,3.92K | RNS50=3921F TRW 4701-03-3921 1 é
.
R1S R2b RES,MF,1/8n,1%,464 RN55D~4640F TRW 4701-03=4640 2 &
R10 K12 R27 R33 R3S RES,MF, 1/88,1%,4.75K | RNS5D=4751F TR 4701-03-4751 4 3
R43 R7 H
RI1 HUL RES,MF,1/8,1%,499 KNS5D=4990F TRW 4701=03=4990 2 E
H
R23 RES,MF,1/8W,1%,6,99K | RNS5D=d9G1F TRw 4701-03-4991 1 s
R3 K37 CRES,MF,1/8W,1%,523 KNS5D=5230F TRW 4701-03-5230 2 H
RS RES,MF,1/80,1%,6.98k | RNS5D=6G81F RN 4701=03-6981 1
R13 RL7 R4Y RES,MF,1/8K,1%,8.25K | RNSSD=8251F TR 4701-03-8251 3 4
Ri4 R25 RES,MF, 1/8%,1%,9,09Kk | RNSS5D=9091F TRH 4701=03=9091 2 1
R28 R4O RES,SET,2=10K,1/8# 142-501=644 WVTK  [4789-00-0019 1 i
GTY12:4701=03=1002
CR3 DIODE INUSE] MICRD [4801-01=4581 1
TITLE ASSEMBLY NO. REV
WAVETEK PCA,PUNER SUPPLY 1107%00-0645 a
PARTS LIST cecir 2 d
REMOVE ALL BURRS EAWN DATE
AND BREAK SHARP EDGES
MATERIAL PROJENGR h
TITLE .
[RECEAsE APPROV = vl ™ 4
WER SUPPLY
! Yy i i
TOLERANCE UNLESS [ JUT L
T OTHERWISE SPECIFIED
XXX 1010 ANGLES *1
WAVETEK PROCESS XX _”03:2
DO NOT SCALE DWG _|MODEL NO DAG NO.
~ Vf‘ A ’»\
NOTE: UNLESS OTHERWISE SPECIFIED SCALE | Uy Jo
SHEET ¢ oF |

T T e
(@) USHOR GRAPHICS/ACCUPRESS
REORDER NO. A-3894

7 | 6 5 4 4 3 2
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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.

=3

ECN I BY |DATEl APP

REFERENCE DESIGNATORS PART DESCRIPTICN ORIG=MFGR=PART=NO MFGR WAVETEX NO. QrysPT
NONE ASSY DRWG REAR PANEL C102=00-00648 AYTR Gi02=-00-0648 i
T1 TRANSFORMER 166-0020 WVTK 1204-00-0020 1
NONE INSULATOR 147367 wYTK 1400-00~3700 1
1 BAR,CLAMP 147-379 WYTK 1400-00-3733 1
2 STRIP,COMP 162-312 wYTK 1400-00-3840 1
REF:3200-08-0001
13 LABEL « WARNING !000-;)0-13900 WYTK 1400~00~6940 1
3 MNTG PLATE,CORCOM 1400-00-8132 WYTK 1400-00-8132 1
7 COVER,CORCOM 1400~00~8140 WyTK 1400~00-8140 1
S CASTING.REAR.MOD 1400-00-8159 WYTK 1400-00=8159 1
FROM:1400=00~3671
14 INSULATOR,PWR SWITCH 1400-00+8370 WVTK 1400-00-8370 1
REF:1600-99-0001
4 I.D. LABEL 1400-00=9090 nVTK 1400-00+%9090 1
[ RECEPTACLE 6J1 CORCM |2100=03-0026 1
9 SOLDER LUG 1485=¢ SMITH (2100=04=002% 3
8 FUSE,250V,1/2A.58 313.500 LITFU [2400-05=0010 1
10 SPEEDNUT, TYPE™U" C18050=632=4 TINN 2800=09=000C2 4
11 SWITCH ASSY PB 5103~00-0020 wWVTK 5102-00-0005 1
WAVETEK R‘I-ET;?E PANEL ASSY IAZST)E::BOLO\:NOI:’;HB RE;,
PARTS Lls-r PAGE: 1
RFFERENCE DESIGNATURS PART DESCRIPTICN OR1G~MFGR-PART=NO NFGR WAVETEK NO. §iYsey
12 PWR CORD 0-7788=008=GY PACRD [6001-80-0005 1
v .
WAVETEK ETET:PANEL ASSY IA;:EGTBOL;-%‘ZLIB REB
mms L'S‘- | PAGE: 2 |

e
{@) BISHOP GRAPHICS/ACCUPRESS
REORDER NO. A-3894

FINISH .
WAVETEK PROC] XXX £.010 ANGLES 1
£ss XX *.030
DO NOT SCALE DWG_[Wooet No. owano L [Ev
SCALE 165 i206- 0003
NOTE: UNLESS OTHERWISE SPECIFIED
Sy 23338 SHEET | OF |

REMOVE ALL BURRS
AND BREAK SHARP EDGES

DATE

MATERIAL

RELEASE APPROV

OTHERWISE SPECIFIED

—— 1 DEAR PANEL

2

1
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REV ECN BY | DATE| aPpP

=] ECN 1790 20 B/ L.
ClECN BT9  [imwifapse

THIS DOCUMENT EONYAINSG:?‘SJPRB‘:IQEZHQ‘QFOT% 0 é 52 3 DA D
MATION AND DESIGN Rl MNO. &-32x /4% N HEAD SCREW
K e AL IARATION, OPERATION, AND WITH INT. TOOTH 1OCK WASHER(4)
MAINTENANCE WITHOUT WRITTEN AuTHomuﬂE 0 {/.?E;.j) XEORMER CHART
BETAINER WIRE COLOR | RC.BD.
e (REF) BLU E/
os BLU £z
g%%;’g ESSION Bt/ WHT £7 D
GEN E5
SELF PETAIN SPEEDNUT GRN EG
PC BOARD < : /‘1 N 2800-00-0003 (%) £ED £2
INSULATOR [ @f | . |SED TORETAIN "TIE'S " MO, 4-40x Ve " PAN HEAD SCREW (BLACK) oI T =
IMSUL AT o [ : y ~ NPl BL IO HEATSING WITH FLAT WASHER, INT. TOOTH EED//MT | 25 1
COMPOUND ! T g L LOCK WASHER AND NUT (2) |
?‘; SPEEDNUT (4 MNO.6-32x 72" PAN HEAD SCREW (2)
WITHSPLIT LOCK WASHER, GND. L UGS (F)
AND LOCKING NUT: (2)
USE TWO LUGS ON TOP SCREW.)
NO. 8-32x 242" PAN HEAD SCREW _—
(BLACK) WITH INT. TOOTH LOCK
WASHER AND NUT (4
THIS VIEW REF. ONLY NOTE: wires O ~ _
70 THESE LUGS MUST MAKE
MECHANICAL COMWECTIO
BEFOPE SOLDER. )
BGONEL T CHASTIS
AND GRNYET Fie0m] A7 me ‘
G0 av 0P 2 (UGS, .
GRNYEL #1564 GOES T 3 5
BOT7OM LUG FRONM CORCOM- ' D/_ETA/L WA
_— Q’ CORCOM INSTALLATION C
- FOR CORCOM INSTALLATION N AND WIRING
SEE DETAIL A~
CORCOM FUSE

/00) .
/20} =500 VAT SB

220} _
Z 40} =250 MAT S5

REAR PANEL MOUNTING
" LOLE (4)

GROUND
TERMINAL

(2NPEE)
/_@
\ ( BLK(C)

SLEEVING,INSTALLED GRY(D)

7O RC. BOARD
(SEE XFORMER CHART)

< lig d
AFTER FISH PAPER WIRING SELF PETAINING
0 CoRCOM g 2 WHT XFOOMER BLZ}?VC/;;?E
CJEE DETAIL 3 5LU \ 22
= @ , 228 (G4 (GPY/WHT(/:)
BLU S —FED 18GA B
C «—GRNYEL TO 7 WHT —aby  p—BRN 0 GND. TERM —, WHT (D) .

(FPEAR FANEL) \

/ 0071352

% REAR BANEL :
/! /A/OT USED T_U" !
. SWITCH

‘“@ WIRING DETAIL o WITCH
PC BOARD FISH PAPER
(REF ONLY) @ MWSTALL BEFORE CORCOM COVER
4 SteevinG %@ e sreax o voes| 5 00252 15517 NA/A A
Al HA fo. -
NOZ -56x 36" FAN HEAD P e WETEK ..o curoms
N SCREW WITH MIN. INT- Kk Lo ¥lopstime
K TOOTH LOC/((W;SHEE RELEASE APPROV ASSEMEL Y
AND NUT(2 ,
NO. 6-32x /8" PAN HEAD SCREW (SELF -TAP) .- TOLERANCE UNLESS RPEAR PANEL
_ WITH INT. TOOTH LOCK WASHER (%) LFTAIL "B” e ex PmOCESS o e
/DOWEP SW/TCH //\/57/_4 LLA T/O/V DOA&OT SCALE DWG MODEL NO. DWG NO- REV
NOTE: UNLESS OTHERWISE SPECIFIED SCALE e ﬁ/&Z‘ﬂO'O&48 C
B 23338 SHEET /  OF /

8 7 6 | 5 ) 4 3 2 1
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