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WARRANTY

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

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

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

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

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

Exclusion of Other Warranties

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

Protect yourself. Follow these precautions:

Don't touch the outputs of the instrument or any exposed test wiring carrying the output
signals. This instrument can generate hazardous voltages and currents.

Don't bypass the power cord’'s ground lead with two-wire extension cords or plug
adaptors

Don't disconnect the green and yellow safety-earth-ground wire that connects the ground
lug of the power receptacle to the chassis ground terminal (marked with @org_?;\)_

Don't hold your eyes extremely close to an rf output for a long time. The normally
nonhazardous low-power rf energy generated by the instrument could possibly cause
eye injury,

Don't plug in the power cord until directed to by the installation instructions.

Don’t repair the instrument unless you are a qualified electronics technician and know
how to work with hazardous voltages.

Pay attention to the WARNING statements. They point out situations that can cause injury
or death.

Pay attention to the CAUTION statements. They point out situations that can cause equip-
ment damage.
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Model 191, 20 MHz Pulse/Function Generator




1.1 THE MODEL 191

Wavetek Model 191, a 20 MHz Pulse/Function
Generator, is a precision source of sine, triangle,
square and pulse waveforms plus dc voltage. All
waveforms are variable from 0.002 Hz to 20 MHz and
can be externally modulated. Outputs can be con-
tinuous or can be triggered or gated by external signal
or front panel switch. Variable width and delay, single
or double pulses can be inverted or normal. Pulse and
square wave fixed baseline selectable may be varied
trom fixed baseline to 15 Vp-p (7.5 Vp-p into 50Q). An
internal burst generator gates main generator and
operates in continuous, triggered and gated modes.
Amplitude of the waveforms is variable from 30 Vp-p
(15 Vp-p into 509Q) down to 1.5 mVp-p. DC reference of
the waveform can be offset positively or negatively.
Maximum 150 mA peak current can be continuously
varied over an 80 dB range. A sync output provides a
TTL level into 500.

1.2 SPECIFICATIONS

1.2.1 Main Generator

Waveforms
Selectable sine ©\, , triangle v , square ., pulses,
double pulses and dc.

Symmetry

With SYM on, waveforms may be varied to produce
sawtooth ~\ and variable duty cycle pulse L from
1:19 to 19:1.

NOTE

SYMMETRY and VERNIER controls affect
frequency calibration. Maximum possible
asymmetry is a function of frequency set-
ting.

When SYM control is used, indicated fre-
quency is divided by approximately 10.

SECTION
GENERAL DESCRIPTION

Operational Modes

Function
Continuous: Generator oscillates continuously at
selected frequency.

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

Gated: As triggered mode, except generator
oscillates for the duration of gate signal plus time to
complete the last cycle.

Burst
Internal burst generator gates main generator and
operates in continuous, triggered and gated modes.

Burst Rate: 1 Hz to 5 MHz in 7 ranges.
Burst Width: 20 ns to 100 ms in 7 ranges.

Frequency Range
0.002 Hz to 20 MHz in 9 overlapping decade ranges
with approximately 1% of full scale vernier.

Function Output
., N, "u and pulse selectable and variable to 30
Vp-p (15 Vp-p into 50Q). Pulse and L fixed baseline
selectable ( {1 , 1 , - ) and can be inverted. - ,
U. can be varied from fixed baseline to 15 Vp-p
(7.5 Vp-p into 50Q). All waveforms and dc may be at-
tenuated in 10 db steps to 70 dB with 10 dB vernier for
overall attenuation of 80 dB. 50Q source impedance.

DC Output and DC Offset

Selectable thru function output BNC. Controlled by
front panel control with separate on-off switch. Ad-
justable between +15 Vdc (7.5 Vdc into 509) with
signal peak plus offset limitto 15 Vdc (7.5 Vdc in-
to 509). DC offset and output waveform attenuated
proportionately by 0 to 70 dB output attenuator.

Sync Output

A TTL level square wave synchronized to the main
generator. Duty cycle varies with symmetry control.
50Q source impedance.



Pulse/Square Qutput

A TTL level pulse or square wave whose transitions
are simultaneous with function output (square and
pulse only). 50Q source impedance.

VCG~—Voltage Controlled Generator

Up to 1000:1 frequency change with external 0 to
+ 5V signal. Upper frequency limited to maximum of
selected range.

Slew Rate: 2% of range per pus.

Linearity: £0.5% thru X 100K range. £5% on
X 1M and X 10M range.

Impedance: 10 k<.

Trigger (and Gate) Input
Input Range: 1 Vp-p to +10V.

Trigger Level Adj: -5V to +5V.
Impedance: 1.5 kQ shunted by 1.5 pF.
Pulse Width: 25 ns minimum.

Repetition Rate: Input Max Rep Rate
1V 1 MHz
+25V 10 MHz

1.2.2 Pulse Generator

Pulse Modes

Normal Pulse: Adjustable width pulse in phase with
pulse sync output. Repetition rate is set by frequency
of main generator.

Pulse Delay: Pulse delayed with respect to pulse
sync output. Pulse delay and pulse width adjustable.
Double Pulse: Two pulses for every period. Time be-
tween pulses and pulse width adjustable.

Sync Delay: Pulse sync output delayed with respect
to pulse output. Delay is adjustable.

NOTE

The preceeding Pulse Modes operate as
defined when the Function Mode is Con-
tinuous, Triggered or Gated. However,
Pulse Modes are not applicable in Burst
Mode.

Pulse Period Range
50 ns to 500 sec in 9 decade ranges.

Pulse Width
20 ns to 100 ms in 7 ranges.

Pulse or Sync Delay
0 ns to 100 ms in 7 ranges.

1-2

Duty Cycle
Up to: 75% for pulse widths > 100 ns; 50% for pulse
widths of 20 to 100 ns.

Pulse/Burst Sync Output

A TTL level pulse when terminated with 500Q.
Reference for pulses and bursts at function output
BNC and TTL pulse BNC.

Inpulse function mode (normal pulse) and burst mode,
sync output is coincident with leading edge of
pulse/burst output and has width of 20 to 60% of max-
imum selected pulse/burst width, exceptonthe 20to
100 ns range which will have a sync pulse width
between 10 and 30 ns.

NOTE
Also see Pulse Modes.

1.2.3 Frequency Precision

Dial Accuracy
+ 3% of full scale from X 0.1 Hz to X1 MHz.
+ 5% of full scale on X 10M range.

1.2.4 Amplitude Precision

Amplitude Change with Frequency
Sine variation with frequency:

< +0.2 dB on all ranges thru

X 100K.

< +0.5dB on X 1M range.

< +1.0dB on X 10M range.

Step Attenuator Accuracy
+0.3 dB with 10, 20 and 40 dB.
+ 0.6 dB with 30, 50 and 60 dB.
+ 0.9 dB with 70 dB setting.

1.2.5 Waveform Characteristics

Sine Distortion
<0.5% on X100, X 1K and X 10K.
<1.0% on x0.1 to X 100 ranges.

All harmonics 30 dB below fundamental on x 100K,
X 1M range, and 25 dB below on X 10M range.

Square Wave and Pulse
Rise/Fall Time at Function Output BNC:
<15 ns (10% to 90%).

Total Aberrations:
+ 5% of full amplitude.



Time Symmetry

Square wave variation from 0.1 to 2 on dial:
< +1% to 200 kHz.

< £10% to 20 MHz.

Triangle Linearity
>99% for 0.002 Hz to 200 kHz.

1.2.6 General

Stability

Main generator amplitude, frequency and dc offset.
After 2 hour warm-up:

+0.05% for 10 minutes.

+0.25% for 24 hours.

Environmental
Specifications apply at 25°C £5°. Instrument
operates 0°C to + 50°.

Dimensions
28.6 cm (11 % in.) wide; 13.3 cm (5% in.) high; 28.6
cm (11 % in.) deep.

Weight
4.6 kg (10 Ib) net; 6.4 kg (14 Ib) shipping.

Power
100/120/220/240V (+ 5%, —10%), 48 Hz to 66 Hz,
<95 VA.

NOTE

All specifications apply from 0.1 to 2.0 on
frequency dial, when FUNC OUT amplitude
is maximum and 50Q terminated, and with
SYM control OFF.



2.1 MECHANICAL INSTALLATION

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

2.2 ELECTRICAL INSTALLATION

2.2.1 Power Connection

WARNING

To preclude injury or death due to shock,
the third wire earth ground must be con-
tinuous to the facility power outlet. Before
connecting to the facility power outlet,
examine extension cords, autotrans-
formers, etc., between the instrument 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 nonmatch-
ing 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 trans-
former connected for operation on a 120
Vac line supply and with a */e amp fuse.

Conversion to other input voltages requires a change
in rear panel fuse holder voltage card position and
fuse (figure 2-1) according to the following procedure.

SECTION
INITIAL PREPARATION

Figure 2-1. Voltage Selector and Fuse

1. Disconnect the power cord at the instrument,
open fuse holder cover door and rotate fuse-pull
to left to remove the fuse.

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

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

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

Card Position Input Vac Fuse
100 90 to 105 %1« amp
120 108 to 126 *la amp
220 198 to 231 *ls amp
240 216 t0 252 *ls amp

2.2.2 Signal Connections

Use RG58U 50Q coaxial cables equipped with BNC
connectors to distribute signals when connecting this
instrument to associated equipment.

2.3 ELECTRICAL ACCEPTANCE CHECKOUT
This checkout procedure verifies the generator opera-
tion. If a malfunction is found, refer to the Warranty in
the front of this manual. A dual trace, 150 MHz band-
width oscilloscope with X 10 time base magnification,
a 500 load, a coaxial tee and three 50 cables are re-
quired to perform this checkout.

2-1



Set up as in figure 2-2 and preset the generator front PULS

E/SQUARE OUTPUT - s W
.. Normal (Extended)

panel controls as follows. Perform the steps in table INV

2.1, POWER . .. . . .. v e N v e ON
Control Position

DIal o ..o ST S sienan B e 140

FREQMULT .. .. oo 1K OSCILLOSCOPE

VERNIER/SYM . ... ...... .. .. .FREQCAL(cw) VERT, CH1: 5V/DIV HORIZ SWP: 0.5 ms/DIV
SYM Off(extended) CHz2: 2v/DIV TRIG MODE: DC, EXT
MBBE wicums o sonni i veas 5% 5oe CONT (FUNC)

TRIGLEVEL ....... ... .............. 10 o'clock MODEL 191 OSCILLOSCOPE
FUNCTION . ... ... . \

DC OFFSET (On/Off) . ............ OFF(Extended) ( e & ) ronve | [ trie
DC OFFSET (variableControl) . ... . .......... cew out A (
OUTPUTATTEN 40,20,10 ... ... ... .. All Extended 500

AMPLITUBE: = o cvesa v oomaes o o aoais MAX (cw) TERMINATION

PULSE DELAY (Range) . .. ...... . . 10 s to 100 us

PULSE DELAY (Vernier) ................... ccw

PULSE (Pushbuttons) .. ...... NORM (Pressed

PULSE gVIDTH R ang:e) IIIIIII o 10”5(10 100 ;.13) Figure 2-2. Initial Checkout Setup
PULSE WIDTH (Vernier) ........ .. ... CW

Table 2-1. Checkout Procedure

Step Control Position/Operation

Observation

1 Oscilloscope  |Trig level and slope, both positive.

CH2: Square wave that begins on positive
going edge. CH1: 15 Vp-p sine wave.

2 Dial and Rotate dial full cw, vernier full ccw.
VERNIER/SYM |Then the opposite. Return dial to 1.0,
vernier to CAL.

CH2: Square wave remains in sync for all
dial positions. Range is greater than from
2 Hz to 2000 Hz (1000:1).

3 FREQ MULT Rotate to all positions.
Return to 1K position.

Frequency is 1 X each range position.

4 AMPLITUDE Set to 6 Vp-p on scope.

CH1: Amplitude decreases to approximately
6 Vp-p.

5 DC OFFSET Depress DC OFFSET switch, then
rotate DC OFFSET Control CW.
Release DC OFFSET to extended
(off) position at completion of this
step.

Full CCW gives negative offset. Clipping occurs
when the offset plus waveform peak amplitude
exceeds approximately 7.5V into 501).
Initially the negative peak is clipped, but as
the DC offset is rotated cw the clipping of the
negative peak disappears and eventually the
positive peak begins to clip.

6 AMPLITUDE Rotate cw.

Waveform returns to 15 Vp-p.

7 OUTPUT Depress buttons in various
ATTN 10, 20, 40|combinations. Then release all
buttons.

Output level varies from 15 Vp-p
(0 dB) to 4.7 mV (70 dB).

8 FUNCTION Rotate ccw.
SelectDC v , v , L.
Reset to "\ .

Observe 0 Vdc level; v , v and L are
15 Vp-p. Note phase relationships;
"L in phase with v and *, .

22



Table 2.1. Checkout Procedure (Cont)
Step Control Position/Operation Observation
9 SYM, Depress SYM switch and rotate Frequency decreases to approximately 100 Hz.
VERNIER/SYM. [ VERNIER/SYM control ccw. CCW of the 12 o'clock position gives 1:19;
Extend SYM, return VERNIER/SYM | CW gives 19:1 (a skewed sinewave and
to CAL. variable duty cycle pulses can be observed for
,and L )
10 MODE and Select GATE. A dc level near zero volts (except "L function;
FUNCTION Select v, N, 1 quiescent level is at negative peak value).
Return to ~ .
1 MANUAL Press, hold and release. A burst of ~ for the period the MAN TRIG
TRIGGER Return to FUNC CONT. is depressed.

Set MODE to CONT (FUNC). (All other controls will be as for initial setup.) Setup oscilloscope and Model 191
as shown in figure 2-3. Display both channels.

MODEL 191

OSCILLOSCOPE

L)

PULSE
SYNC OuT

® TRIGGER

Figure 2-3. Pulse Checkout Setup

12 FUNCTION PULSE Pulse

13 AMPLITUDE Vary, then return cw. Upper and lower levels vary from 0.5V to 15 Vp-p.

14 PULSE/SQUARE |Depress INV, then release INV. 180° phase inversion of pulse relative to
OUTPUT PULSE SYNC OUT.

15 Depress - . Positive offset pulse +7.5V.

16 AMPLITUDE Vary, then return to full cw, Upper level varies, lower level remains fixed.

Full variation from 0.5V to + 7.5 Vp-p.

17 PULSE/SQUARE | Depress — . Negative offset pulse — 7.5 Vp-p.
OUTPUT

18 AMPLITUDE Vary, then return to full cw. Low level varies, upper level remains fixed.

Return to -1 .

Full variation from 0.5V to —7.5 Vp-p.

The next 2 steps demonstrate maximum and minimum pulse width range.

2-3



Table 2-1. Checkout Procedure (Cont)
Step Control Position/Operation Observation
19 Dial 2.0
FREQ MULT 1
PULSE WIDTH [ 10 ms - 100 ms.
Scope 20 ms/div.
PULSE WIDTH | Rotate ccw, cw. Minimum PULSE WIDTH at ccw; maximum
VERNIER PULSE WIDTH at cw.
20 Dial 2
FREQ MULT 10M
PULSE WIDTH |20 ns - 100 ns.
Scope 0.05 ps/div.
PULSE WIDTH | Rotate ccw, cw. Minimum PULSE WIDTH at ccw: maximum
VERNIER PULSE WIDTH at cw.
The next steps demonstrate maximum and minimum pulse delay range.
21 PULSE Depress PULSE DLY.
PULSE DELAY [0 ns - 100 ns.
Scope 0.05 ps/div. Minimum PULSE DELAY from PULSE SYNC
PULSE DELAY [Rotate ccw, cw. at ccw; maximum PULSE DELAY from
VERNIER PULSE SYNC at cw.
22 Dial 2.0
FREQ MULT 1
PULSE WIDTH
PULSE DELAY |10 ms - 100 ms.
Scope 10 ms - 100 ms.
PULSE DELAY |20 ms/div. Minimum PULSE DELAY from PULSE SYNC
VERNIER Rotate ccw, cw. at ccw; maximum PULSE DELAY from
PULSE SYNC at cw.
The next step demonstrates double pulse.
23 Dial 0.5
FREQ MULT 10K
PULSE DBL pulse
PULSE WIDTH [ 10 ps - 100 us
PULSE DELAY |10 us - 100 us
Scope 0.05 ms/div.
PULSE WIDTH |ccw
VERNIER
PULSE DELAY | Rotate cw, ccw
VERNIER Double Pulse — maximum delay of second

pulse from first pulse at cw. Second pulse
merges with first pulse at ccw.

The next step demonstrates sync delay.

2-4



Table 2-1. Checkout Procedure (Continued)

Step Control Position/Operation Observation
24 | PULSE Depress SYNC DLY
Scope Trigger: INT CHANNEL 1 (FUNC
OUT). Then return to EXT.
PULSE DELAY | Rotate ccw, cw. Minimum SYNC DELAY from PULSE at ccw.
VERNIER Maximum SYNC DELAY from PULSE at cw.
The next step demonstrates burst control.
25 | MODE BURST CONT
FUNCTION N
Dial 2.0
FREQ MULT 10K
BURST RATE 100 - 1K
BURST RATE 12 o'clock.
VERNIER
BURST WIDTH | 100 us - 1 ms.
Scope 0.5 ms/div.
BURST WIDTH | Rotate cw, ccw. Number of cycles in burst increases (cw) and
VERNIER decreases (ccw).

Set up trigger source as shown in figure 2-4. Set trigger source for 200 Hz triangle 10 Vp-p signal. Set scope
for one cycle of triggering waveform; display both channels. Setup Model 191 controls for initial setup except
set MODE to FUNC GATE.

26

TRIG LEVEL

Rotate throughout its range.
Return to 10 o'clock.

The number of waveform cycles in each
gated “burst’ varies with the trigger level.
Notice relationships between Channels 1 and
2 waveforms as the TRIGGER LEVEL is
rotated.

27 | MODE Select FUNC TRIG A single triggered "\ recurring at the
200 Hz trigger rate.
28 | Dial 2.0
FREQ MULT 1M
MODE BURST GATED
BURST RATE 1K - 10K
BURST RATE 12 o'clock CW reduces number of bursts per gate.
VERNIER CCW increases number of bursts per gate.
BURST WIDTH | 100 us - 1 ms
BURST WIDTH | 12 o'clock
VERNIER
MODE BURST TRIG A single triggered burst at 200 Hz trigger

rate.

2-5



MODEL 191

OSCILLOSCOPE

TRIG
IN
FUNC OuUT |
e o] FUNCTION
GENERATOR
SYNC OUT

TERMINATION

Figure 2-4. Trigger Checkout Setup
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3.1 CONTROLS AND CONNECTORS

The generator front panel controls and connectors
are shown in figure 3-1 and keyed to the following
descriptions.

1 Frequency Dial — Settings under the dial index
mark summed with VCG IN 19 and multiplied by
FREQ MULT 17 determine the output signal fre-
quency.

2 PULSE DELAY/BURST RATE Selector — 3
Outer coax knob selects one of seven ranges.
An inner coax knob, VERNIER, controls the
delay or rate within each range.

SECTION
OPERATION

In pulse function, these controls set the delay of
the pulse at FUNC OUT 10 and PULSE/SQUARE
OUT 12 (PULSE DLY 4 depressed), or the delay
of the pulse at PULSE SYNC OUT 16 relative to
FUNCTION OUT 10 and PULSE/SQUARE OUT
12 (SYNC DLY 4 depressed). Pulse delay and
sync delay are variable between Ons to 100 ms.

In burst modes, the BURST RATE and VERNIER
controls set the burst repetition rate. Repetition
varies between 1 Hz and 5 MHz.

SYM Pushbutton — When depressed, allows
the waveform symmetry to be varied from 19:1
to 1:19 by the VERNIER/SYM control 17; (as a
result the generator frequency is divided by 10).

% ]
PULSE/BURST QEN

MOOE
TRIG LEVEL®
FUmMCI  BUAST I

GATED  COWT

™o b G

N,

l.-:o«u-_- aario ’w'
SO 0,

bl
~ i~
T - svwcour
I\

e S

" MODEL 191

a-uu! SQUARE
UTPUT i

w. - i -
Y C 0
BURST WIDTH

VERANIERS i

N FUNCTION
TG DC OFFSETe
'\, x S

DC -—‘Bu'"\ﬁ' ‘mnlﬂ—l

20 19 18 17 16 15

14 13 12 11 10 9

Figure 3-1. Controls and Connectors
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When extended, the switch allows the generator
to produce normal (50% duty cycle) waveforms.

PULSE Pushbuttons — Four mutually ex-
clusive switches that select either normal pulse,
pulse delay, double puise or sync delay when
FUNCTION switch 13 is set to PULSE.

NORM — Selects a pulse at FUNC OUT 10 and
PULSE/SQUARE OUT 12 in phase with PULSE
SYNC OUT 16. PULSE WIDTH 6 controls the
width or the normal pulse, and the frequency dial
1 and FREQ MULT 17 set the pulse repetition
rate.

PULSE DLY — Selects a pulse that is delayed
relative to PULSE SYNC OUT 16. PULSE DELAY
2 controls the delay of the pulse, the frequency
dial 1 and FREQ MULT 17 control pulse repeti-
tion rate, and PULSE WIDTH 6 sets the width of
each pulse.

DBL PULSE — Selects two pulses for each
pulse period. In double pulse, PULSE DELAY 2
sets the start of the second pulse relative to the
first. The frequency dial 1 and FREQ MULT 17
control the repetition rate for each pulse pair.
PULSE WIDTH 6 controls pulse width of both
pulses.

SYNC DLY — Selects a variable delay sync
pulse at the PULSE SYNC OUT 16 relative to
FUNC OUT 10 and PULSE/SQUARE OUT 12.
PULSE DELAY 2 controls the delay of the pulse
sync. Frequency dial 1 and FREQ MULT 17 set
repetition rate of the pulse.

MAN TRIG Pushbutton — Triggers or gates
the output signals when generator mode is TRIG
or GATED 15. In function trigger mode, one
waveform cycle is output when the button is
pushed; in burst trigger mode, one burst. In func-
tion gated mode, waveform cycles are con-
tinuously output as long as the button is held in;
in burst gated mode, burst are continuously out-
put.

PULSE WIDTH/BURST WIDTH — Outer coax
knob selects one of seven decade ranges. An in-
ner coax knob, VERNIER, controls the width
within each range. In puise function PULSE
WIDTH sets the width of the pulse at FUNC QUT
10 and PULSE/SQUARE OUT 12.

10

11

In burst modes, BURST WIDTH sets the burst
duration at FUNC OUT 10 and, in "L function
only, at PULSE/SQUARE OUT 12.

PULSE/SQUARE OUTPUT — Selects the pulse
amplitude symmetry relative to the baseline (ref:
figure 3-2). With DC OFFSET 11 off, the baseline
is 0 volts. With DC OFFSET on, the baseline is
varied by the DC OFFSET control 13.

1 selects a pulse that maintains amplitude
symmetry about its centerline. AMPLITUDE 9
adjust the peak-to-peak level of the pulse.

% selects the positive pulse. AMPLITUDE 9 acd-
just the positive peak while the negative peak
remains a fixed baseline.

~ selects the negative pulse. AMPLITUDE
control 9 adjusts the negative peak while the
positive peak remains a fixed baseline.

INV pushbutton — selects normal or inverted
pulse output. An inverted pulse is a reversal of
the active and inactive levels of the pulse. The
net result for a square pulse inversion would be
a 180° phase shift with respect to the PULSE
SYNC OUT 16.

OUTPUT ATTEN Pushbuttons — Select the at-
tenuation range of the FUNC OUT 10 signal. The
AMPLITUDE control 9 allows continuous
waveform level variations within each attenuator
range. Each of the three buttons may be used in-
dividually for 40, 20 or 10 dB steps of attenua-
tion, or pressed in combinations for up to 70 dB
of attenuation. The attenuator attenuates both
the waveform and dc offset.

AMPLITUDE Control — Continuously varies
the waveform amplitude within each OUTPUT
ATTEN 8 range. CCW rotation reduces
waveform amplitudes at FUNC OUT 10 by
greater than 10 dB. DC and dc offset voltages
are not affected by this control.

FUNC OUT Connector — This BNC is the
waveform (or dc) output of the generator. Max-
imum output is 30 Vp-p (15 Vp-p into 509).
Source impedance is 50Q.

DC OFFSET Pushbutton — Depressed button
activates the dc offset (ref: 13). Extended button
ensures zero dc offset.
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Figure 3-2. PULSE/SQUARE OUTPUT Amplitude/Offset Relationship

12 PULSE/SQUARE OUT Connector — BNC out-

13

put is a TTL level into 50Q. Output is
simultaneous and exclusive with FUNC OUT 10
square wave or pulse output. Source impedance
is 501,

FUNCTION Selector — Outer coaxial knob
selects one of four waveforms (sine, triangle,
square, pulse) or dc.

DC OFFSET Control — Inner coaxial knob off-
sets the FUNC OUT 10 output waveform
vertically from its normal position and when
FUNCTION (outer coaxial knob 13) is in the DC
position, controls polarity and voltage of dc out-
put. DC output range is 0 + 10 Vdc (+ 5 Vdc into
50Q). DC OFFSET switch 11 must be depressed
to enable this DC OFFSET Control. Extending
the DC OFFSET switch ensures zero volt offset.
DC offset and waveform are attenuated by the
QUTPUT ATTEN control 8 but dc offset is not at-
tenuated by the AMPLITUDE control 9.
Waveform peak voltage plus dc offset is limited
to 15 Vdc (£ 7.5 Vdc into 509Q). See figure 3-3.

+75V ——— -
oV —— —, -
G TEN im T
oocC
OFFSET
+75V —X Z\ ———————————— —
STV RGSITIVE NEGATIVE
DC OFFSET DC OFFSET
+7.5V '—[vv ————————————
=t Vs S = N AAZ —
EXCESSIVE EXCESSIVE
POSITIVE NEGATIVE
OFFSET OR OFFSET OR
LOADING LOADING

Figure 3.3. DC OFFSET Control
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14 SYNC OUT Connector — The sync signal from
this BNC is a TTL level into 500 synchronous
with FUNC OUT 10 signal. Duty cycle varies with
waveform symmetry. Source impedance is 501).

15 MODE Control — This outer coax knob selects
one of the six operating modes. Three of the
modes are burst generator modes (switch
detents are solid black) and three are function
generator modes (switch detents are white).
Figure 3-8 illustrates the output in each of these
modes.

FUNC Modes

CONT — Continuous output at FUNC OUT 10
and SYNC OUT 14 connectors.

TRIG — A dc level output at FUNC QUT 10 until
the generator is triggered by the MAN TRIG 5 or
with a signal at the TRIG IN connector 18. When
triggered the generator output is one cycle of
waveform followed by a dc level.

GATED — As for TRIG except the output is con-
tinuous for the duration of the manual or external
trigger signal. The last waveform cycle started is
always completed.

BURST Modes

CONT — Continuous burst is a series of bursts
from FUNC OUT 10 at a continuous repetition
rate. BURST RATE 2 sets the repetition rate of
each burst. Frequency dial 1 and FREQ MULT
17 determine the frequency of waveform cycles
in each burst. BURST WIDTH 6 sets the number
of cycles within each burst.

TRIG — A trigger (manual 5 or external 18) in-
itiates a burst of cycles from FUNC OUT 10. The
trigger rate determines the burst repetition rate.
Frequency dial 1 and FREQ MULT 17 determine
the frequency of waveform cycles in each burst.
BURST WIDTH 6 sets the number of cycles
within each burst.

GATED — When triggered (external 18 or
manual §), FUNC OUT 10 produces a series of
bursts for the active period of the trigger signal.
Frequency dial 1 and FREQ MULT 17 sets the
frequency of the cycles in the burst. BURST
RATE 2 controls the repetition rate between
bursts and BURST WIDTH 6 sets the number of
cycles within each burst.

34

TRIG LEVEL Control — This inner coax knob is
a continuously variable adjustment of the trigger
circuitry firing point. When full ccw, a positive
going signal at approximately + 5V is required
for triggering (see figure 3-4). in the full cw posi-
tion, a positive going signal at approximately
— 5V or more positive voltage is required for trig-
gering. In the GATED modes, the generator will
run continuously when the control is cw of

12 o'clock.
COW — TRIGGER LEVEL - CW
* o CONTROL o
P R

——_J\:.-
==X 1Vp-p MIN,
g & o
Trigger signal must be a positive go-

ing signal exceeding the TRIGGER
LEVEL setting.

Figure 3-4. Minimum Trigger Signal

16 PULSESYNC OUT Connector — With normal
pulse function or burst mode selected, this BNC
output supplies a TTL level pulse that is coinci-
dent with the leading edge of the pulse or burst
at FUNC OUT 10.Sync pulse with is 20 to 60%
of minimum selected pulse/burst width except
on the 20 ns to 100 ns range, which will have a
sync pulse width between 10and 30 ns. Source
impedance is 50Q.

In sync delay (ref: 4), PULSE DELAY 2 controls
the delay of PULSE SYNC OUT relative to FUNC
OUT 10 and PULSE/SQUARE OUT 12.

NOTE
PULSE SYNC OUT is the correct sync
signal for the pulse waveform and the burst
mode.

17 FREQ MULT Control — Outer coax knob
selects one of nine frequency multipliers for dial
1 setting.

VERNIER/SYM Control — When the SYM
switch 3 is off (extended) this inner coax knob is
a fine adjustment of the frequency dial 1 setting.
CCW rotation decreases the frequency by ap-
proximately 1%. When in cw position (FREQ
CAL), the settings on the dial will be accurate.
When SYM switch is on (depressed) this control



varies the symmetry of the waveforms (normally
50% duty cycle). Symmetry range is 19:1 t0 1:19
(haif cycle to half cycle ratio). When SYM is us-
ed, the main generator frequency is divided by
10. Extending SYM switch ensures 1:1 (50%)
symmetry. See figure 3-5.

ASYMMETRY
(Rotate CW)

SYMMETRY
12 o'ciock

ASYMMETRY
(Rotate CCW)

3.2.1 Signal Termination

Proper signal termination, or loading, of the generator
connectors is necessary for its specified operation.
For example, the proper termination of the 500 OUT
connector is shown in figure 3-6. Placing the 50 ohm
terminator, or 50 ohm resistance, in parallel with a
higher impedance, matches the receiving instrument
input impedance to the coax characteristic and
generator output impedance, thereby minimizing
signal reflection or power loss on the line due to im-
pedance mismatch.

The input and output impedances of the generator
connectors are listed below.

SYNC* Connector Impedance
I
FUNC OUT . O GRS SN SRR US4 50Q
SYNCOUT(TL) . . ..... ... .. . ... 509
* SYNC DUTY CYCLE VARIES SAME AS FUNC OUT SIGNAL PULSE/SQUARE QUT (1'I' L) L ... 90Q
WHEN SQUARE FUNCTION ( r, ) IS SELECTED. PULSESYNCOUT(TTL) .. ... ... ...... 50Q
TRIGIN . C 1.5kQ
Figure 3-5. Effect of Symmetry Control VOGN = v w2 s v vwe s vt sucanss s 10kQ
18 TRIG IN Connector — BNC receives the exter-
nal trigger and gate signals. These signals are ECEiviNG
applied to_the 1rig_ge.r and gate circuit when thg MODEL 191 INSTRUMENT
MODE switch 15 is in the TRIG or GATED posi-
tions. Refer to Section 1 Trigger (and Gate) Input OuTPUT RG58 OR EFFECTIVE
specifications, for trigger signal requirements. IMPEDANCE | EQUIVALENT CIRCUIT
The TRIG LEVEL control 15 selectively accepts soa l sog. | TEORTANCE
trigger and gate signals for the trigger and gate LOAD
circuits. (SIGNAL
LOAD)
19 VCG IN Connector — BNC accepts ac or dc Aaﬂfﬁga »500

voltages to proportionately control frequency
within the range determined by the FREQ MULT
17. Positive voltages increase the frequency set
by the dial 1; negative voltages decrease the fre-
quency. The VCG IN will not drive the generator
frequency beyond the normal limits of a range.
Input impedance is 10 k.

20 POWER Pushbutton — Depressed is power
on, extended is power off.

3.2 OPERATION

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

Y Y

Figure 3-6. Signal Termination

3.2.2 Manual Function Generator Operation

The following steps demonstrate manual control of
the function generator. (Bold numbers are keys to
figure 3-1.)

Step Control/Connector
1 FUNCOUT

Setting

10 Connect circuit to out-
put (refer to paragraph
3.2.1).
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2 MODE 15 Select CONT (FUNC).
SYM 3 Extended.
4 FREQMULT 17 Set to desired range of
frequency.

Set to desired fre-
quency within the
range.

Set to desired
waveform.

Set as desired. Limit
offset to prevent
waveform clipping (see
figure 3-3).

Select for desired
attenuator range.

Select for desired
waveform amplitude.

5 FrequencyDial 1

6 FUNCTION 13

7 DCOFFSET 11,13

8 OUTPUTATTEN 8

9 AMPLITUDE 9

3.2.3 Voltage Controlled Function Generator
Operation

Operation as a voltage controlled function generator
(VCG) is as for a manually controlled function
generator, only the frequency within particular ranges
is additionally controlled by an external voltage (£ 5V
excursions) injected at the VCG IN connector. Per-
form the steps given in paragraph 3.2.2, only set the
frequency dial to determine a reference from which
the frequency is to be voltage controlled.

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

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

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

Figure 3-7 is a nomograph with examples of dial and
voltage effects. Example 1 shows that with OV VCG in-
put, frequency is determined by the main dial setting,
1.0 in this example. Example 2 shows that with a
positive VCG input, output frequency is increased. Ex-
ample 3 shows that with a negative VCG input, output
frequency is decreased. (Note that the Output Fre-
quency Factor column value must be muitiplied by a
frequency range multiplier to give the actual output
frequency.)

36

NOTE

Nonlinear operation may result when the
VCG input voltage is excessive; that is,
when the attempted generator frequency
exceeds the range limits. The upper limit is
2 times the multiplier setting, and the lower
limit is 1/1000th of the upper limit.

VCG OUTPUT
IN FREQUENCY
DIAL (VOLTS) FACTOR*
20— -5 T 002
1.8 -4 9,‘5,/‘- 2
—l *?\'/,
16T -3 -dj:,/ -+ 4
1.4+ —’2)-)1’ 4 6
124 7T -1t + 8
-7 EXAMPLE 1
1.0 -‘E: ------- 0} s enma el s L 1.0
B8+ S +1- “+ 12
\.\ 3
6 +2 I + 1.4
“hE
A +3 —-“{44,0 -+ 16
~e,
21 +4 -+ X +18
~
002 _L +5 L “s 20

*Must be multiplied by FREQ MULT swilch selling

Figure 3-7. VCG Voltage-to-Frequency Nomograph

The up to 1000:1 VCG sweep of the generator fre-
quencies available in each range results from a 5V ex-
cursion at the VCG IN connector. With the frequency
dial set to 2.0, excursions between —5V and 0V at
VCG IN provide the up to 1000:1 sweep within the set
frequency range.

3.2.4 Waveforms

See figure 3-8 for definition of controllable waveform
characteristics.

3.2.5 Pulse Generator Operation

Operation as a pulse generator is similar to the
manual and VCG controlled generator except a single
pulse, double pulse or square wave may be selected.

The following steps describe the pulse operation
setup.



Step ControliConnector Setting

1 MODE 15 CONT (FUNC)

1 Select pulse repetition
rate.

2 Frequency dial

3 FREQUENCY 17 Select pulse repetition
MULTIPLIER rate.

4 FUNCTION 13 Select PULSE.

5 PULSE/SQUARE 12 Select desired pulse

QUTPUT format.

6 PULSE 4 Select desired pulse
mode.

7 PULSE WIDTH 6 Select desired pulse
width range and ap-
proximate portion of
range.

8 PULSE DELAY 2 Select desired pulse

delay range and ap-
proximate portion of
range. (Applicable only
if PULSE DLY was
selected in step 6.)

11,13 Set as desired. Limit
pulse amplitude as
necessary to prevent
clipping (see figure
3-2).

10 AMPLITUDE 8,9 Select
amplitude.

9 DC OFFSET

desired

3.2.6 Burst Generator Operation

In burst mode, the burst generator initiates a gate
pulse, controlled by BURST RATE and BURST WIDTH,
that gates the main generator. The main generator
controls parameters of the signal being burst; i.e., fre-
quency, function and amplitude. Refer to figure 3-8 for
burst characteristics.

Set the main generator controls as for manual func-
tion generator operation (paragraph 3.2.2) and verify
that the output signal is correct (other than not being in
a “burst” mode). Then, set the burst controls as
follows. (Bold numbers are keys to figure 3-1.)

Step Control/Connector Settings

1 MODE/BURST 15 Select either con-
tinuous, triggered. or
gated burst mode.

2 BURST RATE 2 Select desired burst
repetition rate.

3 BURST WIDTH 6 Select desired number

of cycles in burst
length.

MODE: FUNC, CONT

roneen L L
FUNCTION. A, /\/\/\/\/
]
]
FUNCTION: " y\/\/\/\/
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1
PULSE: NORM OR
SYNC DLY | | | 1 | | I I
={ |=- DELAY
PULSE: PULSE DLY :_ﬂ_ﬂ_ﬂ__ﬂ_
~| |= DELAY
PULSE: DBL PULSE [L“_MLMUUL_
i 1
()
]
SYNC OUT (TTU) m
I
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© |
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Figure 3-8.Waveform Characteristics
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Figure 3-8. Waveform Characteristics (Cont)
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Figure 3-8. Waveform Characteristics (Cont)
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41 INTRODUCTION

This section describes the functions of the major cir-
cuits elements and their relationships to one another
as shown in figures 4-1 and 4-2. First, the function
generator portion is described, then the pulse circuit
and, last, detailed circuit descriptions are given.

4.2 FUNCTION GENERATOR BLOCK DIAGRAM
ANALYSIS

As shown in figure 4-1, the VCG (Voltage Controlled
Generator) sums the voltage inputs from the fre-
quency dial, VCG IN, and frequency vernier to provide
a voltage control signal for the positive and negative
current sources. The paositive and negative current
sources generate precision currents, linearly related
to the output of the VCG summing amplifier, which
pass through the current switch to the timing
capacitors. Additional linear currents are generated
for loop dc delay compensation and the trigger
baseline compensation.

The current switch, controlled by the hysteresis out-
put, causes either the positive current source or the
negative current source to charge the timing
capacitor selected by the frequency multiplier. When
the positive current source is switched in, the charge
on the timing capacitor will rise linearly producing the
positive-going triangle slope. Likewise the negative
current source produces the negative going triangle
slope.

The triangle buffer amplifier is a unity gain amplifier
whose output is fed to the hysteresis switch, sine con-
verter and output circuits. The hysteresis switch
operates as a “‘window’’ comparator with limit points
set to the triangle peaks. When the positive going
ramp reaches + 1.0V, the hysteresis switch toggles to
a low state causing the current switch to connect the
negative current source. This causes the timing
capacitor voltage to linearly ramp to — 1.0V as the
timing capacitor voltage reaches —1.0V, the
hysteresis switch toggles to a high state, switching in
the positive current source. The generator loop con-
tinues to oscillate producing simultaneous triangle
and square waves, at a frequency determined by the
frequency multiplier and the magnitude of the timing

SECTION
CIRCUIT DESCRIPTION

current controlled by the sum of the dial setting, the
VCG input, and the vernier.

Depressing the SYM button produces an unsym-
metrical waveform and a division of the frequency by
a factory of 10. The VERNIER/SYM control creates an
imbalance in the current sources and therefore an im-
balance in the waveform symmetry up to a ratio of
19:1. The result is variable duty cycle pulse, variable
askewed sine wave and variable "'sawtooth’’ triangle
waves.

The dc loop delay compensation circuit is used on the
two highest frequency ranges to compensate for loop
delay. This circuit causes the hysteresis switch trip
points to switch earlier in the cycle, and prevents the
timing capacitors from charging beyond +1.0V. The
switch points are adjusted in proportion to the charg-
ing current, thus ensuring a constant amplitude as fre-
quency is varied.

The capacitance multiplier is an active circuit which
simulates capacitors up to 10,000 times larger than
the timing capacitor, thus allowing very long charging
times using physically small capacitors. This circuit is
used in the four lowest frequency ranges.

The sine converter accepts a = 1.0 volt triangle signal
from the triangle buffer and converts it to a sine wave
current. The output is fed via the function switch to
the preamplifier.

The trigger circuit allows precise single or multiple
(gated) cycles at the output in response to external
trigger signals or manual trigger operation. The trig-
ger circuit operates by holding the timing capacitor at
0 volts, via the loop stop signal, on the positive going
triangle ramp, until a trigger signal occurs. In the TRIG
mode a single cycle is produced for each trigger
signal above the variable trigger level threshold. In the
GATED mode continuous cycles are generated for the
time period at which the external signal is above the
trigger level threshold plus the time for completion of
the last partial cycle. The RUN signal causes the
SYNC output to stay in the low state when the
generator is quiescent. The TRGRST signal resets the
trigger circuit and generator to the quiescent state on
every generator cycle to arm it for the next trigger in-
put. The trigger baseline compensation circuit holds
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the generator output at zero volts (within specified
limits) during the quiescent intervals at any position
(value) of the frequency dial, FREQ MULT, VCG IN, or
VERNIER.

The sync circuit accepts the square wave signal from
the hysteresis switch and converts it to a true 50Q TTL
level output. In square wave function the sync is in
phase with the output, but in triangle or sine functions,
a zero crossing detector causes the sync output to be
in phase with the zero crossing of the output
waveform.

When square is selected by the function switch, the
square shaper accepts the signal from the hysteresis
switch and converts it to a clean, fast square wave
current to drive the preamplifier. The function switch
also sends a signal to the sync circuit, causing the
sync output to be in phase with the positive going
edge of the output squarewave. In sine, triangle or DC
functions, the square shaper input and output are dis-
abled so as not to interfere with the selected
waveform.

The preamplifier is fed from both the function switch
and the square shaper. The voltage output drives the
output amplifier via the amplitude control.

The output amplifier accepts signals from the
preamplifier by way of the amplitude control and
drives the output attenuator. DC offset is achieved by
offsetting the output amplifier.

The output attenuator, fed directly from the output
amplifier, provides up to 70 dB of attenuation to the
selected waveform or DC offset. This signal is con-
nected directly to the FUNC OUT BNC.

4.3 PULSE BLOCK DIAGRAM ANALYSIS

Refer to figure 4-2. All signals found on the pulse
board originate from the hysteresis switch, trigger cir-
cuit, and zero crossing detector, all on the main
board. In addition, when the unit is in one of the three
BURST modes, the delay one shot acts as an auxiliary
generator which can be triggered and gated from the
front panel TRIG controls and TRIG IN connector. The
signals return to the square shaper and trigger base-
line circuits on the main board, and terminate at the
PULSE/SQUARE OUT and PULSE SYNC OUT front
panel connectors.

In the "L function, the hysteresis switch output (HYS
QUT) is sent directly to the PULSE/SQUARE OUT con-
nector by way of the ECL-to-501 converter. This signal
also passes through a normalfinvert circuit before
being sent to the main board square shaper, where it
can be modified to a positive pulse, negative pulse, or
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provide an output balanced about ground, depending
on which PULSE/SQUARE OUTPUT button is depress-
ed. In PULSE function, the output of the width one
shot (WOS) is substituted for the ™, function.

With the MODE switch in one of the three FUNC posi-
tions, the output of the trigger circuit is sent directly to
the trigger baseline compensation circuit.

Three signal lines labeled T, DLY, and TD are used to
drive the width, delay and sync one shot. T originates
from either the trigger or zero crossing detector cir-
cuits on the main board. With the FUNCTION switch
set to PULSE/BURST and the MODE switch set to
CONT FUNC or GATE FUNC, T is driven by the zero
crossing detector, but when the MODE switch is set to
TRIG FUNC or one of the three BURST modes, T is
driven by the trigger circuit. TD is a delayed T signal
and originates from the trigger delay circuit. DLY is
the one shot output of the delay one shot. The one
shot trigger steering logic circuit connects T, DLY,
and TD to the three one shot circuits depending on
which PULSE button is depressed. Refer to the one
shot trigger steering logic of figure 4-2 and use PULSE
DLY as an example: DLY is connected to the width
one shot, T is connected to the delay one shot, and TD
is connected to the sync one shot.

In the CONT BURST or GATED BURST modes, DLY is
also sent to the width and sync one shots. The sync
one shot output (SOS) is sent to the ECL-t0-501 con-
verter which drives the PULSE SYNC OUT connector.

In BURST mode, the width one shot output (WOS) is
sent to the main board trigger baseline circuit.

The PULSE DELAY/BURST RATE selector controls
the delay one shot and the PULSE WIDTH/BURST
WIDTH selector controls the width one shot, along
with their respective verniers.

4.4 DETAILED CIRCUIT DESCRIPTIONS

4.4.1 Current Sources

Refer to the Generator Board Schematic sheet 4. The
VCG IN (J7) and FREQ VERNIER (R88) are summed
with the dial potentiometer (R56) at the summing
node, U14 pin 6 of the VCG amplifier. Full scale on the
dial causes a — 5 volt control signal at the dial buffer
output U14 pin 7. Rotating the dial to minimum, plus
turning the FREQ VERNIER ccw produces —5 mV at
U14 pin 7. The output of the buffer drives both the
GCV buffer and current sources. The GCV output at
U14 pin 1 is + 5.0 volts at full scale.

The current source from U14 pin 7 is present at U13
pin 1. The output of U13 at pin 12 is fed through level
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shifting transistor Q14 to U8 pin 6. The collector cur-
rent at pin 7 flows from ground through R81 and R80.
As the voltage at U14 pin 7 varies, amplifier U13 and
transistor Q14 adjust the base drive of U8 pin 6, and
hence the collector current, until the voltage at U13
pin 2 equals the voltage at U13 pin 1. Because U8 is
an array of matched transistors with the bases con-
nected together, and all emitter resistors are equal
with VERNIER selected, all collector currents are also
equal.

The positive current source is controlled by a current
control signal at U8 pin 1, which is held at 0 volts by
the servo action of U13 pins 6, 7 and 10, level shifting
transistor Q15 and U7 pins 6 and 7. The current “'I'" in
R84 must flow through R93, and because these
resistors are both 1kQ, an equal but opposite base
control voltage is present on U7 pin 6 compared to U8
pin 6. Because the transitors in U7 are matched and
their bases are at the same point, a positive current
“I'"" flows in R97 and hence the positive current
source. A small amount of adjustable balance is pro-
vided by R95 and R94 to enable the positive and
negative currents to be set for correct symmetry.

On the 1M and 10M ranges, the timing current is
increased by approximately 25%, allowing the use of
larger timing capacitors and hence, minimizing the
effect of any stray capacitance. On the higher ranges,
the parallel resistance across R83 (at ISCAL) is
greater than the resistance on the lower ranges. This
would decrease the current through U8 pin 8 were it
not for the servo loop action of U13 pin 12, Q14 and
U8 pins 6, 7 and 8. For any VCG setting at U14 pin 7
and U13 pin 1, no matter which range is selected, this
servo loop maintains the voltage at U13 pin 2 equal to
pin 1. Because the voltage at U13 pin 2 remains con-
stant from range to range, the voltage across, and
therefore the current through R80 and R81 also
remains constant. This current also flows through U8
pins 7 and 8. To enable this current to remain con-
stant, the servo loop drives the base voltage at U8 pin
6 in a positive direction. Because all of the bases in
U8 are at the same point, the current relative to the
lower ranges increases in R84 through R87 and also
in the collectors of U8 pins 1, 14, 2, and 9.

Variable symmetry is controlled by R88 which doubles
as the frequency vernier. With VERNIER selected,
R88 functions as a frequency vernier with one end of
the control connected to ground and the other con-
nected to the — 15 volt supply. The wiper supplies cur-
rent to the summing node U14 pin 6. Additionally, one
end of 1k resistors R84 through R87 are all con-
nected to the — 15 volt supply. For any given dial set-
ting, the current through each of the four resistors is

“I'". With SYM selected, R88 functions as a variable
symmetry vernier with the wiper connected to the
— 15 volt supply. One end of this vernier supplies cur-
rent to R84 and R85, while the other end supplies cur-
rent to R86 and R87. With the vernier centered, each
leg is approximately 5000Q and reduces the current
through each of these 4 resistors to 1/10 |, dividing the-
generator frequency by 10. As the symmetry control
is varied, resistors for the positive and negative cur-
rent sources are changed in ratio, hence the current
sources are unbalanced and the timing for the posi-
tive waveform is varied in respect to the negative
waveform, resulting in variable symmetry.

Loop delay dc compensation currents (+ ICMP and
— ICMP), are supplied by Q16 and U8 pin 9 and track
the timing currents.

A current (ITRGBL), is supplied by U8 pin 14 to the trig
baseline circuit to compensate for variations in freq
dial settings when the generator is in a quiescent
trigger or gated mode.

4.4.2 Current Switch

Refer to sheet 3. The current switch is driven by the
square wave signal (ISWCTRL) from the hysteresis
switch. Level shifting transistor Q10 provides a con-
trol signal for the diode bridge CR8, CR9, CR30 and
CR31. When the control signal is + 1.8 volts, CR30 is
reversed biased, allowing CR8 to conduct current
from the positive current source to the timing capaci-
tor selected by SW9-D. This produces a positive going
ramp. CR31 is also turned on, which reverse biases
CR9 and prevents current sinking from the timing
capacitor to the negative current source. When the
control signal is — 1.8 volts, both CR30 and CR9 are
forward biased, while CR31 and CR8 are reversed
biased. At this time, current from the negative current
source sinks from the timing capacitor, producing a
negative going ramp.

4.4.3 Triangle Buffer Amplifier

Refer again to sheet 3 of the schematic. The signal on
the selected timing capacitor is present at both the
gate of Q11, and at U9 pin 2. These devices provide a
very high input impedance for the signal to avoid leak-
age which would otherwise cause poor triangle
linearity. The output current of Q11 controls the base
drive to emitter follower Q13 and hence the output
voltage on the emitter. This voltage is sensed at U9
pin 3, causing U9 to adjust the base voltage of Q12
until the differential input of U9 is zero. The low
impedance source output voltage at the emitter
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follower Q13 now follows the high impedance input
signal at the gate of Q11 with a circuit gain of unity.

4.4.4 Hysteresis Switch

Refer to sheet 2. U10 pin 5 is the input to the positive
peak comparator, while pin 10 is the input to the nega-
tive peak comparator. A level shifted triangle signal of
— 0.9 volts to — 2.8 volts is present at pins 5 and 10 of
U10. Assume a positive going ramp. R18 and R19 set
the reference voltage on U10 pin 4 at —0.9 volts.
When the voltage on pin 5 exceeds the reference volt-
age on pin 4, the positive comparator changes state
and the voltage on pin 3 pulses from an ECL low
(—1.8V) to an ECL high (—0.8V). This signal is con-
nected to clear direct (pin 4) of D flip flop U5. The out-
put of U5 pin 2 goes low, while US pin 3 goes high.
These outputs toggle the differential pair Q7 and Q8
so that Q7 is on and Q8 is off. This causes the current
switch control signal (ISWCTRL) to go low, which con-
nects the negative current source to the timing
capacitor, and causes the triangle to begin to ramp
negative. The negative peak comparator functions in
an identical manner to the positive comparator except
that the reference voltage at U10 pin 9 is — 2.8 volts.
At the negative triangle peak, U10 pin 6 pulses high,
causing a set direct at U5 pin 5, toggling the current
switch signal (ISWCTRL) high and producing a posi-
tive going ramp. In addition to being used to store the
first peak comparison pulse from U10 pins 3 and 6, US
also ignores ‘‘chatter” from both positive and nega-
tive comparators.

445 Loop DC Delay Compensation

The circuit is also located on sheet 2 of the schematic
diagram. The purpose of this circuit is to adjust the
reference voltages on the comparators in the two
highest frequency ranges so that the triangle peaks
do not increase in amplitude due to loop delay. Q2
functions as a variable positive current source con-
trolled by the range switch and the main current
source. As the generator frequency is increased, the
base voltage of Q2 progressively moves negative
causing positive current through R15 and increasing
the reference voltage on U5 pin 9 in a positive direc-
tion. This causes the negative peak to switch earlier in
time, compensating for the loop delay and maintain-
ing constant triangle amplitude and correct frequency
tracking.

The positive peak comparator reference is changed in
an identical way, except that the voltage on U10 pin 4
becomes more negative with increased frequency.
Q4 is a variable negative current source. Q1 and Q3
function as temperature compensating diodes.
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4.4.6 Capacitance Multiplier

Refer to schematic diagram sheet 5. The capacitance
multiplier is a precision current splitter which shunts
up to 99.990% of the VCG current away from the inte-
grating capacitor (C57) to produce the 100 through 0.1

frequency ranges. Timing current is divided between
C57 and R114, then again between R113 and the
selected timing resistor (R110 through R112 or R108).

The signal at U11 pins 2, 6, and 7 is a =1.0 volt
triangle. U11 (pins 6, 7, and 10) is a non-inverting
amplifier with a gain of 8. The waveform at U11 pin 1
is a +1.0 volt triangle with 0.5 volt spikes at each
peak. At any given moment, the junction of R103 and
C55 (differentiator circuit input) has 8 times the
voltage as the junction of R104 and C55. This voltage
difference causes a constant current to charge C55
through R104 and the selected timing resistor. Thus a
frequency dependent charging current flows into the
summing node of U11 pin 1, producing an inverted
square wave component at the differentiator output
U11 pin 12 sinking or sourcing current from the main
current sources and limiting the amount of current
available to charge C57. The * 1.0 triangle at U11 pin
2 provides the triangle portion of the waveform at U11
pin 12. Since the triangle slopes on U11 pins 1 and 12
are identical, only the square wave component of the
waveform at U11 pin 12 is across the timing resistor.
The amount of current supplied to charge C55 is
therefore this voltage divided by the range resistor
value. As the range resistor is increased, the feed-
back for U11 between pins 1 and 12 is also increased,
causing less current to charge C55 and increasing the
amount of current being shunted to U11 pin 12 by a
factor of 10 for each lower frequency range.

4.4.7 Sine Converter

Refer to sheet 6 of the circuit diagram. The sine con-
verter converts the buffered +1.0 volt peak triangle
to a sinusoidal current of 2mA peak. The input triangle
voltage (TRIBUFC) passes through a voltage divider
network to the input of the diode at pins 1, 4 and 6. As
this signal progressively increases, the diode between
pins 1 and 9 is progressively reversed biased, sinking
less current and causing the diode between pins 2
and 5 to pass increasingly more current in a sinusoidal
manner to IFUNC. This produces the positive half of
the sine wave at the output of the preamplifier. At the
same time, the diode between pins 2 and 8 is progres-
sively reversed biased. This slows and eventually pre-
vents current from flowing from the negative portion
of the sine converter.

When the input waveform moves negatively, the diode
between pins 2 and 5 is reversed biased and the diode



between pins 2 and 8 progressively conducts, produc-
ing the negative half of the sine wave.

R159 sets the input amplitude for correct biasing of
the sine conversion diodes, while R165 adjusts the
input signal offset. Thermister R161 adjusts the input
voltage to compensate for the diode voltage change
with temperature. The network consisting of R166,
R167 and C102 provides a signal (SINCMP) to the non-
inverting input of the preamplifier to compensate for
the effects of diode capacitance which would other-
wise distort the sinewave peaks at high frequencies.

4.48 Trigger Circuit

Refer to sheet 5. The trigger input at J8 is added to the
voltage from the trigger level control R119 and com-
pared at U12 pin 5 with a reference at U12 pin 4.
When the signal at U12 pin 5 exceeds pin 4 by a few
millivolts, U12 pin 3 goes high. R120 and C60 ensure a
noise free pulse at U12 pin 3 which is one of two wire
ORed inputs to U4 pin 7. The second input originates
from the MAN TRIG switch circuit. When this switch is
depressed, R115 pulls U12 pin 10 low. Pin 10 is com-
pared to the Vbb reference voltage at pin 9, latching
pin 6 high and preventing false triggering due to
switch contact bounce. Pin 13 connected to pin 6, is
referenced to pin 12, causing pin 15 to also go high.
When either U12 pin 3 or pin 15 go high, U4 pin 3 goes
low because these outputs are wire ORed to U4 pin 7.
U4 pin 3 is connected to pins 4 and 10. Because pin
10 was previously high, U4 pin 14 was low causing a
low at U4 pin 5. The trigger pulse low at U4 pin 4
causes a 10 ns ECL high puise at U4 pin 2. At the
same time, U4 pin 14 goes high and after the time
delay set by R126 and C62, U4 pin 5 also goes high.
This causés U4 pin 2 to return low.

In the gate mode CR14 holds U4 pin 11 high, forcing
pin 14 low. The length of the control pulse at U4 pin 2
is now equal to the period during which U4 pin 7 is
held high. In the continuous mode, U4 pin 2 is held
high by CR16 regardless of any input trigger signals.

4.49 Trigger Baseline

Refer to sheet 5. In the trigger mode, with no trigger
inputs, US pin 12 is held low. On the next positive going
triangle, the trigger reset (TRIG RST) signal at U5 pin
11 causes U5 pin 14 to go high. This turns Q18 off and
Q17 on, which turns off Q19. The Q19 emitter voltage
is pulled down by the negative current sources Q20
and Q21, causing CR19 to conduct. Because the
anode is at ground and CR18 is matched to CR19, the
voltage at the anode of CR18 is also zero. This causes
the triangle on the positive going ramp to stop at ex-

actly zero volts. When a trigger signal occurs, U5 pin
12 goes high for about 10ns, causing pin 15 to also go
high. This turns on Q18 and turns off Q17, which turns
on Q19, causing the emitter to rise to about 1.7 volts.
This reverse biases CR18 and CR19 causing the
generator to run for exactly one cycle. In the gate
mode, U5 pin 12 is held high for the duration of the in-
put signal causing the generator to run for this interval
plus the time required to complete a partial cycle.

In the trigger or gated mode, quiescent state, positive
charging current | flows in CR18. As the VCG current
is varied, | also varies, causing the voltage across
CR18 to vary. To prevent this from causing a baseline
shift, current () must also flow in the reference diode
CR19. A negative current source (ITRGBL) is con-
nected to the bases of Q20 and Q21. Negative current
(—1) flows through the collector of Q20 and R133.
Because of the configuration of Q20 and Q21, and
because R133 and R134 are both 1kQ, an equal
amount of current —1 also flows through the collector
of Q21 and R134, causing — 2! to flow at the junction
of R133 and R134. Half of this current (—1) flows
through CR19, while the remaining current flows
through CR18. Therefore, the anode of CR18 is held at
zero volts regardless of the VCG summing node
current.

The RUN signal is used to hold the sync output low
during quiescent periods.

4.410 Sync

Refer to sheet 2. The SYNC OUT amplifier is driven
from the signal at U6 pin 10 in the triangle and sine
functions, and from U6 pin 7 when the function switch
is in the square function. These two inputs are wire
ORed at U6 pin 13.

In the triangle and sine functions, SYNC SEL allows
R23 to pull CR4 high causing a low at U6 pin 2. This
enables the signal from the zero crossing detector
output (U10 pin 15), and disables the hysteresis
switch input at U6 pin 7. When the positive going ramp
crosses 0 volts at the zero crossing detector input
U10 pin 13, U10 pin 15 and U6 pin 10 go high. This
causes a low at U6 pins 14 and 13. U6 pin 9 goes low
and pin 15 goes high turning on Q5 and turning off Q6.
This results in a high at SYNC QUT. As the triangle at
U10 pin 13 crosses 0 volts in a negative direction, pin
15 goes low, causing Q5 to be turned on, producing a
low at SYNC OUT. Therefore the SYNC QUT always
toggles when the triangle crosses 0 volts.

When the square wave function is selected, CR4 pulls
U6 pins 4 and 6 low. U6 pins 2 and 11 now go high,
disabling the zero crossing detector input from pin 10,
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and enabling the square wave input from U6 pin 7. U5
pin 3 now drives the SYNC OUT connector in a similar
manner as U10 pin 15. The SYNC OUT is in phase
with the square wave output.

R26, a 49.90 resistor sets the 500 output impedance.

4411 Square Shaper

The square shaper schematic is located on sheet 6. In
square function, CR20 pulls U4 pin 13 low, enabling
the hysteresis switch input (HYS) at U4 pin 12. A low
at U4 pin 12 causes alow at U4 pin 15 and a high at
pin 9. Q22 turns on while Q23 is turned off, producing
a + 1.2 volt high at the bases of the current switch
control transistors Q24 and Q25. Transistor Q25 is on,
reverse biasing CR23. Transistor Q24 is off allowing
positive current to flow through R147, CR22, R154
and into the preamplifier node via R152.

When HYS toggles high, Q23 turns on forcing the
bases of Q24 and Q25 to — 1.2 volts. Q24 turns on
and Q25 turns off, allowing negative current to flow
through R157, CR23, R154 and the the amplifier node
via R152,

R152 and R154 form a current divider to obtain a 2mA
full scale current into the preamplifier. Overshoot
caused by diode capacitance is reduced by R153 and
C73. The output of the square shaper is disabled in all
other functions by turning on Q26 and CR24 which
reverse bias CR22 and CR23 and prevents current
from flowing through R152.

4.4.12 Preamplifier

Refer to sheet 7 of the schematic circuitry. For all
functions, full scale output voltage is produced when
2mA is injected into the input summing node U1 pin 8.
Transistor array U1 forms a cascaded differential
stage. Transistor Q27 is a fixed current source. Q28
and Q29 form a high gain voltage follower. DC nega-
tive feedback is applied through R195 to U1 pin 8. The
closed loop voltage gain of the amplifier is determined
by the ratio of R195 to the input resistors, R152 for
square wave and R176 for triangle. The sine converter
output supplies the correct current directly from U3
pin 2 to U1 pin 8. The servo action of the preamplifier
holds this point at 0 volts, therefore no voltage can be
measured. U1 pin 4 is the non-inverting input and is
used both to adjust the offset to 0 volts at TP2 using
R185 and to inject the sine converter compensation
signal (SINCMP) described under paragraph 4.3.7,
Sine Converter. High frequency compensation is pro-
vided by R182, C81, C86 and C153. Zener diode CR29
provides increased collector voltages for U1 pins 11
and 12 and also allows these two points to be rela-
tively close in voltage.
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4413 Output Amplifier

The output amplifier consists of an ac coupled ampli-
fier for signals above about 16 kHz, and a dc coupled
amplifier for signals below about 16 kHz, and to main-
tain zero dc output offset within specified limits. Refer
to the simplified output amplifier schematic, figure
4-3.

Assume zero input voltage at the junction of R203 and
R218. The output at R222 and R224 is maintained at 0
volts by dc amplifier U2. U2 pin 3 is connectedto a 0
volt reference. If the output drifts away from 0 volts,
this will be sensed at U2 pin 2 through R256, R257 and
R254. Amplifier U2 will sense a difference between its
inputs and produce an output voltage which adjusts
the bias in the ac coupled amplifier to return the out-
put to 0 volts. Because R218 and R223 form half of a
balanced bridge, and R253, R256 and R257 form the
second half, the amplifier node at the junction of R218
and R223 will be held at 0 volts as U2 has returned the
junction of R253 and R256 to 0 volts.

A dc input of + 1 volt at R218 and R253 is sensed as a
positive increase at U2 pin 2, causing U2 pin 6 to go
negative. The ac amplifier output goes negative in
response to the dc control input. This continues until
the output becomes sufficiently negative to sink all
the input current, and return U2 pin 2 to 0 volts. The

_ bridge circuit causes the ac amplifier node to be 0

volts. If the input is + 1 volit and the node at the junc-
tion of R218 and R223 is 0 volts then the input current
is 1/12 1=8.26 mA. All of this current must flow in
R223. Because the node is at 0 volts, the output volt-
age must be —8.26 mA X 2k} = —16.52V. There-
fore the amplifier voltage gain = R223/R218 = 16.52.

Above about 16 kHz, the ac amplifier controls the
summing node directly, sinking or sourcing current
through R223 by adjusting the output voltage to hold
the node at 0 volts. The ac amplifier gain is also
R223/R218 = 16.25. This is divided by 2 at the output
terminal, due to the 5012 source impedance resistors
R222 and R224, providing the output is also termi-
nated into 509.

Refer to sheet 7. The top half of the circuit amplifies
the positive portion of the signal, and the bottom half
amplifies the negative part. Q30 and Q31 form an ac
gain stage. An emitter follower stage is formed by Q32
and Q33, to provide a low impedance drive to the
second voltage gain stage Q36 and Q39. This stage
drives the paraliel output emitter followers Q37 and
Q38 on the positive side, and Q40 and Q41 on the
negative, Diodes CR23 and CR26 set thermally stable
bias for the output transistors. Networks R211, R212,
C94 and C93 bypass emitter resistor R208, while
R245, R246, C107 and C106 bypass R244. As fre-
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Figure 4-3. Simplified Output Amplifier

quency is increased, these components decrease the
local negative feedback in the driver stage, increasing
the high frequency gain. Voltage regulators VRS and
VR6 have external current limiting circuitry set to limit
at about 220 mA to prevent damage in the event of a
shorted transistor. When the offset button is depressed,
offset current is injected directly into both nodes in
proportion to the feedback resistor values. The ampli-
fier responds exactly as described above for a dc
input.

4.4.14 Output Attenuator

Refer to sheet 7. Each attenuator button selects an
independent voltage divider, which has 502 input and
output impedances to correctly load the amplifier and
to provide a constant 50Q impedance at the FUNC
OUT terminal.

The 10dB attenuator has a 3.16/1 voltage division
ratio. The 20dB attenuator has a 10/1 voltage division
ratio, and the 40dB stage has a 100/1 ratio. These
ratios multiply in voltage. For example if the 20dB and
40dB buttons are depressed, the voltage division ratio
is 1000/1. The attenuators add algebraically in dB,
therefore any attenuation from 10 to 70dB may be
selected in 10dB steps.

4.415 Signal Routing Gates

All signal routing is performed by logic gates that are
controlled by the MODE, PULSE, and FUNCTION
switches, refer to the pulse board schematics sheets
1 and 3. These logic gates are part of the following cir-
cuit blocks: Switch Position Decoding logic, One Shot
Trigger Steering logic, and Trigger Selection logic. For
detailed information on signal routing relative to

switch settings, refer to the simplified pulse board
schematics in section 6.

4.4.16 Variable Duty Cycle One Shots

When triggered, a one shot produces a pulse whose
duty cycle is controlled by a variable current source
and timing capacitor. There are three variable duty
cycle one shots on the pulse board: Width, Delay/
Burst, and Sync. The three one shots each serve
special functions, but they all have certain common
features. First, a general description provides an
understanding of how a variable one shot works.
Then, subsequent paragraphs gives detailed descrip-
tions of each of the three one shots.

4.4.16.1 General Description

A basic variable one shot, refer to figure 4-3, consists
of a fixed duty cycle one shot, latch, comparator,
range capacitors, and variable current source.

The one shot is initiated by the positive going transi-
tion of a triggering pulse. A fixed duty cycle one shot
converts this positive transition to a Sns pulse, which
sets the latch. When set, the latch output (pin 3)
becomes reversed biased, essentially an open circuit.
At this time, the timing capacitor (C1 or C2) begins
charging via the variable current source. As the
capacitor is charged, a negative going ramp is pro-
duced. When the ramp reaches —2.4V, the com-
parator changes state (low to high) to produce a posi-
tive going transition. This transition resets the latch,
terminates the ramp, and returns the comparator out-
put to low. Another trigger pulse now can retrigger the
one shot. The one shot output is a buffered pulse from
the latch (pin 4).

4.9
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Figure 4-4. Variable Duty Cycle One Shot

The variable current source controls the timing
capacitor charging rate. The front panel vernier con-
trols the current source over a 10:1 range.

4.4.16.2 Width One Shot

The width one shot, refer to the pulse board
schematic sheet 2, receives a trigger pulse from
either WIDTH TRIG 1 or 2. This trigger pulse is con-
verted to a 5ns pulse which sets the latch (U13 pin 6).
When set, the latch output (U13 pin 9) goes low which
turns off Q2 that reverse biases Q3 and Q5. Now the
current source, Q9 and Q7 can charge the timing
capacitor (C11,C12,C13,C14, C15, C16, or C18). The
amount of charging current is controlied by the
PULSE WIDTH/BURST WIDTH vernier. Charging the
capacitor produces a negative-going ramp. The ramp
is buffered by transistor Q6 which drives the com-
parator U12 pin 4. The emitter current of Q6 is con-
trolled by transistor Q8, part of the current source.
This makes the buffers current proportional to the
charging current, which minimizes timing errors at
long pulse width settings. The comparator output U12
pin 3 changes states (low to high) when the compara-
tor input reaches its trip point (approximately — 2.4V).
The positive-going transition resets the latch U13 pin
13.

410

When reset, the latch output U13 pin 9 goes high turn-
ing on Q2 and Q3. Q3 begins to discharge the timing
capacitor at a 30 mA rate. At the same time, Q5 is
turned on which forces U12 pin 7 high; this prevents
triggering of the one shot.

As the ramp discharges and approaches - .4V, Q4
acts as a fast clamp circuit which reduces the dis-
charge current to 10 mA. As the current through R15
increases the current through R16 will decrease to
cause the current through Q3 and Q5 to decrease.
With less current through Q5, U12 pin 10 returns low,
thus enabling the latch U13 pin 12. The one shot can
be triggered again.

During the quiescent state, transistor Q3 and Q4 sink
all the current from the current source. This prevents
the timing capacitor from charging.

The pulse from the width one shot is originated at the
latch (U13 pin 15), buffered by the amplifier (U12 pins
14 and 15), and fed to the trigger selection logic.

4.4.16.3 Delay One Shot/Burst Oscillator

The delay one shot/burst oscillator is similar to the
width one shot (ref: paragraph 4.4.16.2), except added
circuits allow it to function, in burst modes, as an
oscillator.



As a one shot, a trigger pulse will set the latch (U11
pin 3). The current source (Q20 and Q22) charges the
timing capacitor (C38, C39, C40, C41,C42,C43,C44
or C45); the PULSE DELAY/BURST RATE VERNIER
controls the amount of charging current. A negative-
going ramp is produced. When the ramp reaches
— 2.4V, the comparator toggles resetting the latch.
The output pulse from the one shot is originated at the
latch (U11 pin 15), buffered by the amplifier (U10 pins
14 and 15), and routed to the one shot trigger steer-
ing logic.

When continuous or gated modes are selected, the
delay one shot functions as an oscillator. BURST
RATE and VERNIER controls the oscillator frequency.
To enable the oscillator, the control line B(G + C) goes
low. This turns on Q18 and forces control line BED
high. With BED high Q23 turns on, this disables the
trip point compensation circuit (U10 pin 5). In addition,
control line DLY DIS goes high, thus turning off tran-
sistor Q17 and Q19 which reduces the current from
the current sources.

With BURST CONT selected, the control lines GATE
OUT (U3 pin 11) and GATE ENB (U3 pin 10) goes high,
which forces T (U3 pin 14) high. With B(G+C)and T
high, the one shot is enabled as an oscillator.

With BURST GATE selected, the control line B(G + C)
remains high, but, the line T follows the trigger input
signai, This enables the oscillator each time T goes
high. .
With BURST TRIG selected, a pulse will trigger the
oscillator to produce a single oscillator cycle.

4.4.16.4 Sync One Shot

The sync one shot, refer to pulse board schematic
sheet 2, receives its trigger input (SYNC TRIG) from
the one shot trigger steering logic. The fixed duty
cycle one shot converts the SYNC TRIG pulse into a
5ns pulse that sets the latch (U5 pin 9). The current
source (R41) charges the range capacitor (C25, C26,
C27, C28, C29, or C30) to produce a negative going
ramp. When the ramp reaches the reference level
(approximately —2.4V) the comparator (U4 pin 7)
toggles high to reset the latch (U5 pin 12). On the
100ns and 20ns pulse width ranges the resistors R43
and R44 parallels the current source resistor R41, this
increases the charging current to C30.

The output pulse from the sync one shot is originated
at the latch (U5 pin 15), buffered by an amplifier (U4
pins 14 and 15), and routed to the ECL to 5009
converter.



5.1 FACTORY REPAIR

Wavetek maintains a factory 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

Millivolt dc measurement
(0.1% accuracy), true rms
Oscilloscope, Dual Channel. . .100 MHz bandwidth
Counter . . 20 MHz (0.01% accuracy)
509 Feedthru + 1% accuracy, 2W

Voltmeter .

Distortion Analyzer .. To 200 kHz
RG58U Coax Cable . 3 ft length BNC male contacts
Spectrum Analyzer. .To 20 MHz

5.3 COVER REMOVAL
NOTE

Before removing the covers, disconnect the
instrument from the ac power source.

Invert the instrument and remove the four screwsin the
bottom cover. Remove the bottom cover.

NOTE

Remove the cover only when it is necessary
to make adjustments or measurements.

5.4 CALIBRATION

After referring to the following preliminary data, perform
calibration, as necessary, per table 5-1, 5-2. If perform-
ing partial calibration, check previous settings and
adjustments for applicability. Calibration points are

SECTION
CALIBRATION

showninfigure 5-1. Notice that the pulse board does not
require calibration.

NOTE

The completion of the calibration procedure
returns the instrument to correct alignment.

CALIBRATION LIMITS AND
TOLERANCES ARE NOT
INSTRUMENT SPECIFICATIONS

Instrument specifications are given in Sec-
tion 1 of this manual.

1. All measurements made at the FUNCTION QUT
connector must be terminated into a 50R (= 1%)
load.

WARNING

With the covers removed, dangerous voltage
points may be exposed. Contact with any of
these points could cause serious injury or
death.

2. Start the calibration by removing covers as
described in paragraph 5.3, connecting the unit to
anac source and setting these front panel switches
as follows:

SYMii s vis ciovaia .Off (extended)
TRIG LEVEL. .cci v snvany o wime o6 05 1270'CIOCK
DGHOFESET v wi e v svmm Off (extended)

QUTPUT ATTEN .0 dB (all extended)

3. Allow the unit to warm up at least 2 hours for final
calibration. Keep the instrument covers onto main-
tain heat. Remove covers only to make adjustments
or measurements.

5-1
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6.1 FACTORY REPAIR

Wavetek maintains a factory repair department for
those customers not possessing the necessary per-
sonnel 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 pro-
blem should be attached to minimize turnaround time.

6.2 BEFORE YOU START

WARNING

With the covers removed, dangerous
voltage points may be exposed. Contact
with any of these points could cause
serious injury or death,

Since no troubleshooting guide can possibly cover all
the potential problems, the aim of this guide is to give
a methodology which, if applied consistently, will lead
to the problem area. Therefore, it is necessary to
familiarize yourself with the instrument by reviewing
the functional description and the detailed circuit
description in conjunction with the schematic. Suc-
cessful troubleshooting depends upon understanding
the circuit operation within each functional block as
well as the block relationships.

For pulse problems, refer to paragraph 6.5. For all
other problems, refer to paragraph 6.3.

6.3 MAIN BOARD TROUBLESHOOTING

Table 6-1 gives an index of common symptoms for the
main board. (For pulse board troubleshooting, refer to
paragraph 6.5.) For each symptom a troubleshooting
guide is referenced (Paragraphs 6.3.1 through 6.3.15)
that, when correctly followed, will lead to a solution to
the problem.

The main board troubleshooting guide is arranged in
three (3) levels:

1. Identify improperly set controls.
2. Isolate the faulty functional blocks.
3. Identify the faulty circuit or component.

SECTION
TROUBLESHOOTING

Individual component troubleshooting is given in para-
graph 6.6, recommended test equipment is given in
paragraph 5.2 and circuit schematics are in the back
of this manual.

In all problems:
Double check for proper control settings.
Calibrate or rule out calibration as a problem.

3. Inspect components, wiring and circuit boards for
heat damage.

4. Recalibrate as necessary after circuit repair.

Find the instrument symptom caused by main board
in table 6-1 and proceed as directed to the proper
troubleshooting paragraph. See paragraph 6.5 for
pulse board related problems.

Table 6-1. Main Board Related Symptoms

Symptom Paragraph
Fuse blows, no dial lamp. 6.3.1
Power supply >100 mVp-p ripple or out of 6.3.2
specification.
Function out (all functions) distorted or 6.3.3
missing.
Square output distorted or missing. 6.3.4
Sine wave output distorted or missing. 6.3.5
Triangle output distorted or missing. 6.3.6
Sync output distorted or missing (FUNC OUT 6.3.7
normal).
Excessive high frequency sine or triangle 6.3.8
roll off, excessive square wave overshoot and
rise/fall time.
Low frequency square wave tilt. 6.3.9
Time symmetry cannot be adjusted within 6.3.10
specification.
Frequency accuracy and dial response 6.3.11
problems.
Trigger, gate and trigger baseline problems. 6.3.12
Voltage at VCG IN connector not changing 6.3.13
frequency properly.
DC ofiset not functioning correctly. 6.3.14
Variable symmetry problems 6.3.15

6.3.1 Fuse Blows, No Dial Lamp
1. Fuse size incorrect for voltage setting.

6-1



Line voltage selector incorrectly positioned.

3. Disconnect P5. If ac voltages are now correct,
refer to the power supply guide, paragraph 6.4.1.
If not, inspect the transformer and power
receptacile.

6.3.2 Power Supply > 100 mVp-p Ripple or Out of
Specification

1. Check line voltage selector for correct position.

2. If the supply is OV, check for a short between the
faulty supply and ground by lifting the jumpers at
rear of the board and removing the pulse board..

3. Lift P5 from the board. If the voltages at P5 are not
close to the values shown on the schematic table,
inspect the transformer and power receptacle. If
the voltages are normal, connect PS5, then lift the
jumpers (rear of board) for taulty supply. If the
supplies are still bad, refer to paragraph 6.4.1. If
not, the problem is caused by an excessive cur-
rent drain by the generator circuits.

6.3.3 All Waveforms at FUNC OUT Distorted or
Missing

Improperly set controls:

1. OUTPUT ATTEN or AMPLITUDE controls incor-
rectly set too low for scope gain or voltmeter
range.

2. FUNCTION switch incorrectly set to DC or
PULSE/BURST.

3. MODE switch incorrectly set to TRIG (FUNC) or
GATE (FUNC) or BURST modes.

4. SYM or DC OFFSET buttons depressed.

Functional block isolation:

1. Verify power supply voltages are within £ 5% of
nominal, with less than 100 mVp-p of ac ripple. If
not, refer to paragraph 6.4.1

2. Check for a nonlinear triangle. If the triangle is
nonlinear on only one range, check for a leaky
capacitor on that range. If the triangle is nonlinear
in more than one range, check for leaky capaci-
tors or faulty active components in the frequency
multiplier and triangle buffer circuits.

3. If the waveform is bad in one of the four lowest
ranges (.1, 1, 10, 100), but the remaining ranges
are normal, refer to the capacitance multiplier
guide 6.4.9.

4. If the waveform is bad only in 1M or 10M FREQ
MULT positions, refer to paragraph 6.4.3. If the

6-2

delay compensation circuit appears normal, refer
to figure 6-1.

5. If square wave symmetry, measured at FUNC
OUT, is out of specification and cannot be cali-
brated, refer to paragraph 6.3.10.

6. If none of the above conditions apply, refer to
figure 6-1.

6.3.4 Square Wave Distorted or Missing
Improperly set controls:

1. SYM button depressed.

2. Excessive dc offset overdriving output amplifier.
3. Function switch improperly set to PULSE/BURST.
4

Incorrect PULSE/SQUARE OQUTPUT button
depressed.

Functional block isolation:

1. Verify power supply voltages are within + 5% of
nominal, with less than 100 mVp-p of ac ripple. If
not, refer to paragraph 6.4.1.

2. If the waveform is bad in one or more of the four
lowest ranges (.1, 1, 10, 100), but the remaining
ranges are normal, refer to paragraph 6.4.9.

3. If symmetry is not in specification and cannot be
calibrated refer to paragraph 6.3.10.

4. If none of the above conditions apply, refer to
figure 6-2.

6.3.5 Sine Wave Distorted or Missing
Improperly set controls:

1. SYM button depressed

2. Excessive dc offset overdriving output amplifier.

Functional block isolation:

1. Verify power supply voltages are within +5% of
nominal, with less than 100 mVp-p of ac ripple. If
not, refer to paragraph 6.4.1.

2. Check the triangle for nonlinearity at FUNC QUT.
If it is nonlinear, but only on one range, check for
a leaky capacitor on that range. If the triangle is
nonlinear on more than one range, check for a
leaky capacitor or faulty active component in the
frequency multiplier and triangle buffer circuits.
(NOTE: Some nonlinearity above 200 kHz is nor-
mal and not specified.)

3. If the waveform is bad in one or more of the four
lowest ranges (.1, 1, 10, 100), but the remaining
ranges are normal, refer to paragraph 6.4.9.
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Figure 6-3. Sine Output Troubleshooting

4. Verify that square wave symmetry, at FUNC OUT,
is in specification. If not and cannot be calibrated,
refer to paragraph 6.3.10.

5. If none of the above conditions apply, refer to
figure 6-3.

6.3.6 Triangle Distorted or Missing

improperly set controls:

1. SYM button depressed.

2. Excessive dc offset overdriving output amplifer.

Functional block isolation:

1. Verify power supply voltages are within +5% of
nominal with less than 100 mVp-p of ac ripple. If
not, refer to paragraph 6.4.1.

2. Check the triangle for nonlinearity at FUNC OUT.
If it is nonlinear, but only on one range, check for
a leaky capacitor on that range. If the triangle is
nonlinear on more than one range, check for a
leaky capacitor or faulty active component in the
frequency multiplier and triangle buffer circuits.
(NOTE: Some nonlinearity above 200 kHz is nor-
mal and not specified.)

3. If the waveform is bad in one or more of the four

lowest ranges (.1, 1, 10, 100), but the remaining
ranges are normal, refer to paragraph 6.4.9.

4. \Verify square wave symmetry at FUNC QUT is in
specification. If not and cannot be calibrated,
refer to paragraph 6.3.10.

5. If none of the above conditions apply, refer to
figure 6-4.

6.3.7 Sync Output Distorted or missing (FUNC
OUT Normal)

Improperly set controls:

1. Because the FUNC QUT is normal, this cannot be
caused by improperly set controls.

Functional block isolation:

1. If there is no ECL square wave at U6 pin 10, refer
to paragraph 6.4.7. If there is an ECL square
wave, refer to paragraph 6.4.8.

6.3.8 Excessive High Frequency Sine or Triangle
Roll Off

Improperly set controls:
1. Excessive dc offset overdriving output amplifier.
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Figure 6-4. Triangle Output Troubleshooting

2. Verify 502 load on the cable at oscilloscope end.

Functional block isolation:

1. Verify power supply voltages are within +5% of
nominal with less than 100 mVp-p of ac ripple. If
not refer to paragraph 6.4.1. Use a X10 probe with
a very short ground lead and a spectrum analyzer,
RF voltmeter or a 200 MHz bandwidth scope
when performing sine or triangle roll-off tests.

2. If none of the above conditions apply, refer to
figure 6-5.

6.3.9 Low Frequency Square Wave Tilt
Improperly set controls:
1. Scope improperly set to ac.

Functional block isolation:

1. Verity power supply voltages are within 5% of
nominal, and less than 100 mVp-p of ac ripple. If
not, refer to paragraph 6.4.1

2. If none of the above conditions apply, refer to
figure 6-6.

6.3.10 Time Symmetry Cannot Be Adjusted To
Within Specifications

Improperly set controls:

6-6

1. SYM button depressed.
2. Function switch improperly set to PULSE/BURST.
Functional block isolation:

1. Verify power supply voltages are within +5% of
nominal, with less than 100 mVp-p of ac ripple. If
not, refer to paragraph 6.4.1.

2. If symmetry is out of specification in one of the
four lowest ranges (.1, 1, 10, 100), but the remain-
ing ranges are normal, refer to paragraph 6.4.9.

3. |f symmetry is out of specification on FREQ MULT
settings 1M or 10M only, refer to paragraph 6.4.3.

4. If the voltages across R86 and R97 are not equal
(typically 3.8V, Freq Dial: 2.0 Freq Mult: 100K or
less), refer to paragraph 6.4.2

6.3.11 Frequency Accuracy and Dial Response
Problems

Improperly set controls:

1. SYM button depressed.

2. External signal connected to VCG in BNC.
3. VERNIER not in FREQ CAL position.

Functional block isolation:
1. Verify power supply voltages are within +5% of
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Figure 6-5. High Frequency Waveform Troubleshooting

nominal with less than 100 mVp-p ac ripple. If not,
refer to paragraph 6.4.1.

If the problem occurs in one of the four lowest fre-
guency ranges (.1, 1, 10, 100), but the remaining
ranges are normal, refer to paragraph 6.4.9.

If the frequency accuracy is out of specification
on FREQ MULT settings 1M and 10M, refer to
paragraph 6.4.3.

If the frequency is out of specification, but only on

one range, check the range capacitor for that
range.

If the problem occurs on the 1K, 10K, or 100K
range, check the range capacitor.

On the 1K range and frequency dial set at 2.0,
check for 3.8V across R86 and R97. As the dial is

rotated, this voltage should linearly track the dial
settings within + 3% of full scale. If not, refer to
paragraph 6.4.2.

If none of the above conditions apply, refer to
figure 6-7.

6.3.12 Trigger, Gating and Trigger Baseline
Problems

Improperly set controls:

1. MODE incorrectly set to other than TRIG (FUNC)
or GATE (FUNC).

2. FUNCTION incorrectly set to DC or PULSE/
BURST with improper PULSE DELAY or PULSE
WIDTH settings.

3. DC OFFSET overdriving output amplifier.
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Figure 6-8. Trigger Gate Troubleshooting

Functional block isolation:

1.

Verify power supply voltages are within +5% of
nominal, with less than 100 mVp-p of ac ripple. If
not, refer to paragraph 6.4.1.

If the trigger baseline cannot be calibrated within
specification, set MODE to GATE and monitor the
emitter of Q19. With TRIG IN disconnected, rotate
the TRIG LEVEL ccw. The voltage should go
about —0.7 Vdc. Rotating the TRIG LEVEL cw
should change this voltage to about + 1.8 Vdc. If
these voltage readings are normal, check CR18
and CR18.

If none of the above conditions apply, refer to
figure 6-8.

For high frequency (1M and 10M ranges) trigger
or gate problems, set the controls as follows:

Frequency Dial 2.0

FREQ MULT: 10M

SYM: OFF

MODE: TRIG or GATE
(Depends on symptom-
GATE preferred)

TRIG LEVEL: 12 o'clock

Set the scope as follows:

Horizontal: 20 ns/div
Vertical: 1 Vidiv

Inject a 15 MHz 1 Vp-p trigger signal and refer to
figure 6-9.

6.3.13 Voltage At VCG IN Connector Not Chang-

ing Frequency Properly

Improperly set controls:

1

Excessive VCG IN voltage for dial setting (maxi-
mum input voltage is + 5.0 Vdc with the dial set at
.02 and the Freq VERNIER turned ccw).

2. Mode control improperly set to a BURST mode.

Functional block isolation:

1.

Set the frequency dial to 2.0, FREQ MULT to 1K,
and VCG IN with no input. Measure voltage
across R86 and R97 (+ 3.8 Vdc). In addition, as
the frequency dial is rotated, the voltage linearly
tracks the dial settings within + 3% full scale. If it
functions properly, check R67, R68, R69 and
associated circuitry, but if not, refer to paragraph
6.3.11.
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6.3.14 DC Oftset Not Functioning Correctly
Improperly set controls:

1. Signal peak plus offset exceeding + or — 7.5V
(with a 509 load), or = 15V open circuit.

2. Check OUTPUT ATTEN since this also attenuates
output offset.

Functional block isolation:

1. Verify power supply voltages are within +5% of
nominal with less than 100 mVp-p of ac ripple. If
not, refer to paragraph 6.4.1.

2. Take the following voltage measurements with
the DC OFFSET button depressed and the DC
OFFSET control rotated cw:

a) The junction of R260 and C116 should vary
from + 8.0V to —8.0V.

b) U2 pin 2 should hold at 0.0V.

¢) U2 pin 6 should vary from — 1.0V to +1.0V.
(Drifting of this voltage is typical because of
constant compensation by U2 of variations in
output transistor currents.)

6-10

3. If none of the above conditions apply, refer to
paragraph 6.4.15.

6.3.15 Variable Symmetry Problems
Improperly set controls:
1. SYM button is incorrectly extended.

2. Note: When SYM is depressed the output frequency
should be one-tenth the selected frequency.

3. DC offset is overdriving the output amplifier.
4. Mode switch incorrectly set to a BURST mode.

Functional block isolation:

1. Verify power supply voltages within =5% of
nominal with less than 100 mVp-p of ac ripple. If
not, refer to paragraph 6.4.1.

2. When the voltage at the right leg of R88

(VERNIER/SYM CW) is — 15V and when the volt-
age at the left leg of R88 (VERNIER/SYM CCW) is
— 15V, refer to paragraph 6.4.2. If not, check R88
and SW8.



6.4 CIRCUIT GUIDES

Circuit guides provide listings of voltage levels, wave-
forms, and hints that, when used with the schematics,
are helpful in isolating faulty circuits. Table 6-2 is an

index of circuit guides.

Table 6-2. Circuit Guide Index

Circuit Guide Paragraph
Power Supply 6.4.1
Current Source 6.4.2
Loop Delay Compensation 6.4.3
Current Switch 6.4.4
Hysteresis Switch 6.4.5
Triangle Buffer 6.4.6
Zero Crossing Detector 6.4.7
Sync 6.4.8
Capacitance Multiplier 6.4.9
Trigger 6.4.10
Trig Baseline 6.4.11
Square Shaper 6.4.12
Sine Converter 6.4.13
Preamplifier 6.4.14
Output Amplifier 6.4.15

6.4.1 Power Supply Guide

1. To determine a faulty power supply, check for

the voltages given in table 6-3.

Table 6-3. Power Supply Checks

Maximum Maximum
Regulator Regulator
Input Output
Voltage Ripple Ripple
Supply Tolerance (P-p) (rp)
+ 15V Balance 30 = 1.5Vdc . ——
(a)
+15v (b) 1.5 Vac 10 mv
—-15v (c) 1.5 Vac 10 mV
+5V +=750 mV 1.5 Vac 10 mv
-5V + 750 mV 1.5 Vac 10 mV
+23V +1.15 Vdc 1.5 Vac 10mVv
- 23V +1.15 Vde 1.5 Vac 10 mVv

2. If the reguiator input is bad, remove P5 and
check for:

a. Shorted or open diodes (CR1, CR2, or CR3).

b. Shorted or open capacitors at the input of
the regulator.

c. Short between the regulator metal mount-
ing tab and chassis ground.

3. If the regulator input is good, check for:

a. Shorted or open capacitors at the output of
the regulator.

b. Short between regulator metal mounting
tab and chassis ground.

c. Excessive loading by main board circuits;
to verify, lift jumper of the appropriate
supply.

d. If all of the above conditions appear nor-
mal, replace the voltage regulator.

6.4.2 Current Source Guide

Top of Dial Check: Set the controls as follows; then
perform the checks in table 6-4.

Control Setting

Frequency Dial 2.0

FREQ MULT 1K

VERNIER FREQ CAL
SYM Off (extended)
VCG IN Disconnected

Table 6-4. Current Source Check (Top of Dial)

Test Point Desired Results
U14 pin 7 -5+ 5Vdc
U13 pins 1, 2 -5 + 5Vdc

Measure across R83 +3.8 + .38 Vdc

U8 pin 6 —10.3 = 1.03 Vdc
Measure across R84 and R93 | +3.8 = .38 Vdc
u13 piﬁ 6 0 £+ .01 Vdc

U7 pin 6 +10.2 £ 1.02 Vdc

Measure across R86 and R97

+3.8 = .38 Vdc

(a) Measured between + 15V and — 15V supplies.
(b) Measure and note + 15V supply (V 4 45).
(c) —15Vsupply = — |V 45 = .01V]

VCG Check: Set the controls as follows; then perform
the checks in table 6-5.
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Control Setting
Frequency Dial .02
FREQ MULT 1K
VERNIER Full ccw
SYM Off (extended)
VCG IN + 5.0 Vdc input

Table 6-5. Current Source (VCG IN)

Test Point Desired Results
U7 pin 6 +14.38 + 1.44 Vdc
U8B pin 6 (disconnect VCG IN) | —14.3 = 1.43 Vdc

10 MHz Range Check: Set the controls as shown
below, then perform the checks in table 6-6.

Control Setting
Frequency Dial 20
FREQ MULT 10M
VERNIER FREQ CAL
SYM Off (extended)
VCG IN Disconnected
Table 6-6. Current Source Check (10 MHz Range)
Test Point Desired Results
Measure across R99 +59 + 59 Vdc
Measure across R83 +6.05 = .61 Vdc
U8 pin 6 —-8.2 = .82 Vdc

Table 6-7. Loop Delay Compensation Checks

Test Point Desired Results
Q1 and Q2 emitters + 9.2 = 92 Vdc
Q1 base and collector, +8.5 =+ 9Vdc
Q2 base
Q2 collector +0.68 = .07 Vdc
Q3 and Q4 emitter -9.05 = .91 Vdc
Q3 and Q4 base —-8.32 =+ .83 Vdc
Q3 collector
Q4 collector —-4.2 + 42 Vdc
U10 pin 4 —-16 £+ .16 Vdc

(+ Peak reference)

U10 pin 9 -217 + .22 Vdc

(— Peak reference)

6.4.4 Current Switch Guide

Set the controls as shown;

then take waveform

measurements. Refer to figure 6-10.

Variable Symmetry Check: Set the controls as
shown then measure the voltage across resistors
R84, R85, RB6, R87, R93, and R97. The measured

voltages should read +0.38 = .04V.

Control Settings
Frequency Dial 2.0
VERNIER 12 o'clock position
VCG IN Disconnected
FREQ MULT 1K
SYM On (depressed)

6.4.3 Loop Delay Compensation Guide
Set the controls as shown; then perform the checks in

table 6-7.
Controls Settings
Frequency Dial 2.0
VERNIER FREQ CAL
VCG IN Disconnected
FREQ MULT 10M
SYM Off (extended)

6-12

Controls Settings
Frequency Dial 2.0
FREQ MULT 1K
SYM Off (extended)
MODE CONT (FUNC)
+26V— - (5ns
| TRANSITIONS)
Q10 BASE { -1.1v
+18V — l — (5 ns
1 TRANSITIONS)
Q10 EMITTER : - -18V
+1.sv—-',——---;— p s s
” 0 - _/ — -04v
CR30 ANODE = i YV

+ 1.4V +0.4V
k- = mE e
CR31 CATHODEI_ N__.l_&'__ﬂ -1.8V

R44 VOLTAGE DROP

Figure 6-10. Current Switch Waveforms




6.4.5 Hysteresis Switch Guide

Set the controls as shown; then perform the checks in
table 6-8, and take waveform measurements. Refer to

figure 6-11.
Controls Settings
Frequency Dial 2.0
FREQ MULT 1K
SYM Off
MODE CONT (FUNC)
Table 6-8. Hysteresis Switch Guide
Test Point Desired Results
U10 pin 4 —-09 £+ .08 Vdc
(4+ Peak reference)
U10 pin 9 —-28 + .28 Vdc
(- Peak reference)
Q7 and Q8 emitters -30 + .3Vdc

6.4.6 Triangle Buffer Guide

Set the controls as shown; then perform the checks in
table 6-9 and take waveform measurements. Refer to
figure 6-12. If, after setting the controls, the generator
loop does not run, lift R45 at E23 and injecta + 1.0V

-09V ——— —_——
U10 PINS |
5 AND 10 —N__ N\ _ -28v
-08V —d——=—|—q——————
U0 PIN 3 | .I—
I N
-0.8V — —4[-—-_____._._
U0 PIN 6 ]
I l__ -18v
-08vV — i - SN
U5 PIN 2 | '
= —_— -18V
|
~08V ——— - — |_
U5 PIN 3 l
| R - e —18V
+286V — i — -
Q7 COLLECTOR |
l— — —_ =11V
—22V — ' - =
Q7 BASE 1 l
i— = — 28V
|
-22V———— - - 1
Q8 BASE | 28y
Figure 6-11. Hysteresis Switch Waveforms

triangle into R45.

Controls Settings
Freqguency Dial 20
FREQ MULT 1K
SYM Off
MODE CONT (FUNC)

Table 6-9. Triangle Buffer Checks

Test Point Desired Results
Q11 drain +6.5 £ .65 Vdc
Q12 emitter 0.3 = .03 Vp-p triangle,
offset —10 = 1 Vdc
Q12 base | 0.3 + .03 Vp-p triangle,

offset —9.3 + 9 Vdc

Q13 collector

+5.0 £ 5Vdc

Q11 SOURCE (a)

U9 PINS 2 AND 3 I
Q11 GATE,
Q13 EMITTER (a)

Q12 COLLECTOR,
Q13 BASE I

U9 PIN 6

(a) Requires a X10 Probe (high impedance)

Figure 6-12. Triangle Buffer Waveforms

6.4.7- Zero Crossing Detector Guide

Set the controls as shown; then take waveform
measurements. Refer to figure 6-13.

Controls Settings
Frequency Dial 2.0
FREQ MULT 1K
SYM Off
MODE CONT (FUNC)

6-13
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Figure 6-13. Zero Crossing Detector Waveforms U6 PIN 13
i = —_— =18V
ALL FUNCTIONS
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6.48 Sync Guide — ! |
Set the controls as shown then perform the checks in - o - - ——-18V
table 6-10 and take waveform measurements, see ! i L _ 1_ — 0.8V
figure 6-14.
. UB PIN 9 ,I
Controls Settings j—— - ——— 18V
Frequency Dial 2.0 :-- ! = s e = DAV
FREQ MULT 1K USPIN1S | |
SYM Off | o _ - __—-18V
MODE CONT (FUNC) i_ ] _ 450V
Qs ;
Table 6-10. Sync Check coLLECTOR | _ 3 - ) oV
Desired Results (SYNC OUT OPEN CIRCUIT)
Function:
sr,,. or Triangle Function: Figure 6-14. Sync Waveforms
Test Point Wave Square Wave
CR4 cathode +12 = .12 Vde -5 % 5Vde
U6 pins 4 and 6 -1 % 1 Vdc —43 + 43 Vdc
U6 pins 2 and 11 -1.8 = .18 Vdc -08 + .08 Vdc
Q5/Q6 emitters -16 = .16 Vdc —1.6 = .16 Vdc

6.4.9 Capacitance Multiplier Guide

Set the controls as shown; then take the waveform
measurements. Refer to figure 6-15.

Controls Settings
Frequency Dial 2.0
FREQ MULT 100
SYM Off Figure 6-15. Capacitance Multiplier Waveforms
MODE CONT (FUNC)
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6.4.10 Trigger Guide

TRIG or CONT Check: Set the controls as shown;
then take the waveform measurements. Refer to
figure 6-16.

Controls Settings
Frequency Dial 2.0
FREQ MULT 1K
MODE TRIG (FUNC) or
CONT (FUNC)
TRIG IN +1V 1 kHz Squarewave
iy s —_——— +1V
J8
(TRIG IN) ! — - =1V
] |
U12PIN 5 '; { Varies between —0.5 and — 2.0V
1 | as TRIG LEVEL is rotated.
1 |
1__ — _— —— =10V
U12 PIN 4
o= e Smarme =18V
1
! o oy —_—— =08V
U4 PIN 7
- . i - =18V
S - — -08vV
U4 PIN 3
i - —_————18V
1
1 I
| i
U4 PIN 11 : : -5.0 vdc
1 I
S - ———— —08V
U4 PIN 14
= = =l = — -1.8V
U4PINS : ——— ——08V
PULSE WIDTH:
12ns I —1.8V
—— S, |
1| -
U4 PIN 2 —— e ——— - — =08V
PULSE WIDTH:
10 ns | - — — =18V

Figure 6-16. Trigger Waveforms (TRIG or CONT)

GATE Checks: Set the controls as shown; then take
the waveform measurements. Refer to figure 6-17.

Controls Settings
Frequency Dial 2.0
FREQ MULT 1K
MODE GATE (FUNC)
TRIG IN + 1V 1 kHz Square wave

P i SO % |,
TRIGIN) ! e o -1V
1 ]
: P v be 0.5and —2.0
| | Varies between —0.5and -2.
U2PINS | | as TRIG LEVEL is rotated.
| | |
L_“_ - - i - =10V
U12PINg |
{ . = — s SV
| I = s =08V
U4PIN7 |
| -1 — - - —-18V
: - - _—— - -08V
U4 PIN 3 |
| L. - ——— =18V
[
I
U4 PIN 11 : 1 1 -0.7Vdc (ECL HIGH)
| I
| L
I
USPIN14 | : | —1.8Vvdc (ECL LOW)
oy !
L
U4 PIN 5 I : : -18Vdc (ECL LOW)
Loy
I I _ e -08V
U4 PIN 2 |
l = . — -18V
Figure 6-17. Trigger Waveforms (Gate)
6.4.11 Trigger Baseline Guide

Trigger or Gate Mode Problems: Set the controls as
shown; then take the waveform measurements. Refer
to figure 6-18. :

Controls Settings

Frequency Dial 20

FREQ MULT 10K

SYM Off

MODE TRIG (FUNC) or
GATE (FUNC)
(Depends on symp-
tom—GATE (FUNC)
preferred

TRIG LEVEL Approximately
centered

TRIG IN + 1V 10 kHz Square
wave

6-15



— - _——_—— + 1V
J8
(TRIG IN) ) - - "
[ T -0.8V
uspiNiz I m A—w ns
(TRIG ONLY) \ ! /\ \ -8V
g I
US PIN 12 I
N
(GATEONLY) | _ _——
L SR (. e —08V
|
US PIN 11 \ :
; - " e -18V
_;__ | -D8V
US PIN 14 | —L —‘
| = .
RS
1
Q17 EMITTER | : | =15 = .15Vdc
Lol
1 s - —— +28V
|
Q19 BASE |
L) _ e +17V
Q19 EMITTER {
[ |
1| |
[ |
Q20 EMITTER | | :
AND | | +55 = 55Vde
Q21 EMITTER | i "
P! |
I |
L
| |
Q13 )
EMITTER

Figure 6-18. Trigger Baseline Waveforms

Continuous FUNCTION Mode Problems: Set the
controls as shown: then take the waveform
measurments. Refer to table 6-11.

Controls Settings
Frequency Dial 2.0
FREQ MULT 10K
SYM Off
MODE CONT (FUNC)

6-16

Table 6-11. Trigger Baseline Check (Continuous)

Test Point Desired Results
U5 pin 12 ' -0.8 + .08 Vdc
U5 pin 14 | —1.8 £ .18 Vdc
Q17 emitter | =15 + .15Vdc
Q19 base . +26 % .26 Vdc
Q19 emitter | +1.7 + 17 Vdc
Q20 emitter +55 + .55 Vdc
Q21 emitter +5.5 = 55 Vdc
Q13 emitter + 1.0V triangle

6.4.12 Square Shaper Guide

Set the controls as shown; then perform the checks in
table 6-12 and take waveform measurements. Refer
to figure 6-19.

Controls Settings
Frequency Dial 2.0
FREQ MULT 1K
SYM Off
MODE CONT (FUNC)
FUNCTION See Table 6-12 and Fig6-19

Table 6-12. Square Shaper Checks

Desired Results
Test Point | Sine or Triangle Square
Q22 emitter | —3.0 £ .3 Vdc -3.0 £ .3Vdc
U4 pin 13 —08 =+ 08Vde | —4.3 £ .43 Vdc
Q26base | —-0.8 = 08Vdc @ -4.2 % .42 Vdc
Q26 emitter | —1.6 + .16 Vdc | —4.0 = .4 Vdc
CR24 anode| +1.6 + .16Vdc | —1.5 + .15Vdc

6.4.13 Sine Converter Guide

Set the controls as shown; then perform the checks in
table 6-13 and take waveform measurements. Refer
to figure 6-20.

Controls Settings
Frequency Dial 2.0
FREQ MULT 1K
SYM Off
MODE CONT (FUNC)
FUNCTION Sine



SINE/TRIANGLE SQUARE

—_——— 1.0V
1
Q13 EMITTER 1
il _— =10V
by | 0.8V
| - = I - ’
1
U4 PIN 12
!_ =g v e s =BV
v s e o DY
—
ASE -1.8 = .18 Vdc I
Q22 BAS | | _ . ]__ SOEN
| |
! —_ —_ | —_ =22V
Q23 BASE -0.8 = .08 Vdc i
L _— N ——— . —28V
: A —_— —_———— +12V
Q23 COLLECTOR -1.2 £ 12 Vdc | I
: I _ - =12V
i i - —_——— 405V
Q25 EMITTER -12 = 12 Vdc | |
! | = —_— =12V
'I s . SREREPI—— {  : L
CR23 ANODE 0.0 £ 10 mVdc | I
: == - —-— =03V
| 1_ — —— — —+12V
Q24 EMITTER -1.5 + .15 Vdc I l -—
Figure 6-19. Square Shaper Waveforms
U3 PIN 1
Table 6-13. Sine Converter Checks U3 PIN 9
Test Point _[ Desired Results
Junction [ +14.8 + 1.5 Vdc
R170 and R171 | U3 PIN 5
Junction | —14.8 + 1.5Vdc
R173 and R174 }
U3 pin 2 | 0.0V (Full scale WIS
| current = 2 mA
U3 PIN B

Figure 6-20. Sine Converter Waveforms
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6.4.14 Preamplifier Guide

DC Problems: Set the FUNCTION control to DC; then
perform the checks in table 6-14.

Table 6-14. Preamplifier Checks (DC)
Test Paint Desired Results
U1 pin 2 +14.86 £ 1.5 Vdc
U1 pin 3 —0.7 £ .07 Vdc
U1 pin 13 -1.4 * 14 Vdc
U1 pin 9 | —0.7 + .07 Vdc
U1 pin 4 | 00+ 10mV
U1 pin 8 . 0.0 % 10mV
U1 pin 12 | +58 + .58 Vdc
U1 pin 11 | 466 = .66 Vdc
Q27 base +9.6 = .96 Vdc
Q27 emitter +10.3 = 1 Vdc

Q28 collector

| +113 + 1.1 Vde

Function Problems: Set the controls as shown; then
take the waveform measurements. Refer to figure

6-21.
Controls Settings
Frequency Dial 2.0
FREQ MULT 1K
SYM Off
MODE CONT (FUNC)
FUNCTION Square
== == —_———— 23V
Q29 BASE
Ld__ e s - =09V
s = —_—— 18V
Q29
EMITTER | | _ _ 18V
Figure 6-21. Preamplifier Waveforms

6.4.15 Output Amplifier Guide

Set the controls as shown; then take the waveform
measurements. Refer to table 6-15.

Controls

FUNCTION
DC OFFSET

6-18

Settings

DC
Off

Table 6-15. Output Amplifier Checks

Test Point ; Desired Results
| Base | +11.7 £ 1.2Vdc
Q30 Emitter +11 = 1.1 Vdc
| Collector +19 = 1.9 Vdc
Q32 Coliector +228 + 2.3 Vdc
Base % -12 £ 1.2 Vdc
Q31 Emitter -11.3 + 1.1 Vdc
Collector -19 + 1.9 Vdc
Q33 Collector —-22.7 = 2.3 Vdc
Base +18.3 + 1.8 Vdc
Q36 Emitter +19 + 1.9 Vdc
| Collector +0.7 £ .07 Vdc
Q37 Emitter +0.05 £ .003 Vdc
, Collector |  +225 = 23 Vdc
Q38 Emitter | 40,05 + .005 Vdc
CR27 Cathode | +23 x 23 Vdc
Anode | +0.6 + .06 Vdc
VRS Input | 431 % 3.1 Vdc
Output | +24 + 2.4 Vdc
Q34 Collector | +228 = 2.3Vdc
Base | -183 + 1.8Vdc
Q39 Emitter —-19 + 1.9 Vdc
Collector | —=0.05 % .005 Vdc
Q40 Emitter —0.05 = .005 Vdc
Collector -21 + 2.1 Vdc
Q41 Emitter -0.05 = .005 Vdc
CR28 Anode | =23 %+ 2.3Vdc
Q35 Base | —06 * .06 Vdc
IN | =31 % 3.1Vdc
VR6 ADJ -21.3 * 21 Vdc
ouT | —236 + 24 Vdc
U2 Pin 2 0.0 £ 10 mVdc
Pin 6 —0.05 £ .005 Vdc




6.5 PULSE BOARD TROUBLESHOOTING
The easiest method of isolating pulse board problems

Tabie 6-16. initial Settings

is to use the front panel switches. To begin, set the Controls i Settings
controls as shown in table 6-16. If the malfunctionis  frequency Dial I 50
present, go to figures 6-22 and 6-23. If the malfunction PULSE DELAY/BURST RATE 10K/1K
is not preseny begin press;ng the switches lastgd in VERNIER -
table 6-17 until the malfunction occurs. Use the figure PULSE NORM
or table referenced to further isolate and solve the
PULSE WIDTH/BURST WIDTH 10us/100us
problem.
Figures 6-22 through 6-33 and table 6-19 are directl VERNIER | eow
guresa 622 fhrough 053 anc lae oS QIS GO " Extended (noninverted)
related to switch positions. Most figures associated PULSE/SQUARE OUTPUT F
with the switch positions are simplified schematics, ;
timing diagrams, or troubleshooting charts. FREQ MULT t 10K
Th imolified h i ided id VERNIER/SYM | FREQ CAL (cw)
e simplified schematics are provided as aids SYM Extended (VERNIER
because of the complicated logic switching of the | selected)
pulse board. These schematics use solid-heavy lines |
i . : MODE | CONT (FUNC)
to indicate signal flow, and dashed-heavy lines to TRIG LEVEL i
indicate logic control lines. Rectangles represent cir- ccw
cuit blocks, most of which are covered in figures 6-34 FUNCTION | PULSE/BURST
through 6-44. See table 6-18 for a listing of these ~ DC OFFSET button Extended (off)
figures. Those blocks not covered are simple circuits OUTPUT ATTEN ‘ All extended (0 dB)
and are shown on the schematics in the rear of this AMPLITUDE | MAX (cw)
manual. =
TP
6
: 5
ENABLE - | =] ONE-SHOT "1 outpPuT
H $
i
1
i @ PULSE
swze  1le = SYNC OUT
: ECL TO 500
o 3 SYNC
J2.7 -MO----‘-’D—’ ONE-SHOT | CON- | e— O
TRIG 1 conTROL 7l s VERTER
(FUNC) LINE
-0.8v
eNABLES ) ()
SYNC 1
ONE-SHOT |
INPUT TP10 / :
| |
SYNC 1y
ONE-SHOT |
OUTPUT TP1 1
I
WIDTH :
ONE-SHOT |
INPUT TP11 |

WIDTH |
ONE-SHOT
OUTPUT TP16

i

Figure 6-22. Pulse-norm Block and Timing Diagram
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Table 6-17. Pulse Board Problem Switch Position

Figure Table Paragraph

Controls
PULSE: NORM 16-22 and 6-23
PULSE DLY |6-24 and 6-25 |
DBL PULSE |6-26 and 6-27 |
SYNC DLY |6-28 and 6-29 |
FUNCTION: ll 6.3.4
PULSE 6-22 and 6-23 |
MODE: i
FUNC:  CONT 6-22 and 6-23
TRIG 6-30 and 6-31 i
GATE 6-22 and 623 |
BURST: CONT 6-32 and 6-33 |
TRIG 6-32 and 6-33 |
GATE 6-32 and 6-33 |
PULSE/SQUARE QUTPUT:
619
619
6-19
INV 619
OUTPUT: PULSE/SQUARE OUT 619
PULSE SYNC OUT 619
FUNC OUT (FUNCTION: ) | 619
Table 6-18. Circuit Block Figures
Title Figure
T Enable Block Diagram 6-34
T Enable Troubleshooting 6-35
DLY Enable Block Diagram 6-36
DLY Enable Troubleshooting 6-37
Pulse Output Block Diagram 6-38
Pulse Output Troubleshooting 6-39
Sync One-Shot Troubleshooting 6-40
Width One-Shot Troubleshooting 6-41
Width One-Shoot Current Source
Troubleshooting 6-42
Width One-Shot Timing Diagram 6-43
Delay One-Shot Troubleshooting 6-44
Delay One-Shot Timing 6-45

6-20

Table 6-19. PULSE/SQUARE OUTPUT Checks

Before performing the following checks, set the con-

trols as shown.

Control

Frequency
FREQ MULT
SYM

MODE
FUNCTION
PULSE/SQUARE
OUTPUT

Settings
2.0
1K
Extended (off)
CONT (FUNC)
M, or PULSE

Set to position for mal-
function. See table below.

Switch Position for

Malfunction Check
SW9-A/B,
s J2 pin 9,
See paragraph 6.4.12
SWB8-A/B,
T J1 pin 10,
See paragraph 6.4.12
SW10-A/B,
i J2 pins 9 and 10,
See paragraph 6.4.12
INV SW7-A/B,
(trigger on SYNC OUT)| CR13,
U2 pins 3, 4, 5.
FUNCTION- T, J2 pin 2,
CR12.
FUNCTION-PULSE J2 pin 1,
CR11.
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bLCY
ENABLE

DLY

6
P

T
ENABLE

-0.8v
ENABLES

20

F

A

9 U4A, USA, USC 9

TRIGGER
DELAY

TD

(}--—-.*:

e

sw3-a0
OO =mmmnnp, 14

10

ue U9

7

WIDTH

PULSE

ONE-SHOT
6

SYNC
us ONE-SHOT

DELAY
ONE-SHOT
OUTPUT

WIDTH
ONE-SHOT
INPUT

WIDTH
ONE-SHOT
OUTPUT

SYNC
ONE-SHOT
INPUT

SYNC

ONE-SHOT
OUTPUT

Figure 6-24.

1

2 1

®» ®

™ ouTPuT

PULSE SYNC OUT
+5.0v

#| CON-

TP14

VERTER

ECL TO 500

0.0v
———0

CONTROL LINE mewamena==

TP11

TP16

TP10

™

Pulse Dly Block and Timing Diagram
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= )

m | =——— ---------;
ENABLE SWar 08V
ENABLES

SwW4-B 4

-—*

®) ; I

i 5

i ,
T T L------ »
ENABLE >
SIGNAL 6

LINE 6

DELAY
ONE-SHOT
OUTPUT

SYNC
ONE-SHOT
INPUT

3
T __ @
WIDTH PULSE
ONE-SHOT ™ ouTpPUT
t
14
- &)
PULSE SYNC OUT
@ +5.0V
o.ov
SYNC ECL TO 500
ONE-SHOT CON- |———0
t 1 VERTER
SIGNAL LINE

& @

WIDTH
ONE-SHOT
INPUT

SYNC
ONE-SHOT
OUTPUT

WIDTH
ONE-SHOT
OUTPUT

Figure 6-26. Dbl Pulse Block and Timing Diagram

CONTROL LINE m==m=ee
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* T ® 9 e
ENABLE ™ TRIGGER 2 1
0.8V i + 5. U o 14 WIDTH | puLse
= u9 - NE-SHOT OUTPUT
ENABLES 13 s
(K3 SW5-A/B 10, PULSE
DLY - 14 SYNC OUT
ENATKE — us ECL TO 500
4 OLY SIGNAL LINE 1 SYNC o con.
. ONE-SHOT > —->O0
s R VERTER
9 SIGNAL LINE 3 +5.0V
CONTROL LINE m=esmm== @ G 0.0v
DELAY
onesHor 1T/ \!
OUTPUT
i
WIDTH
ONESHOT T /-\ :
INPUT : '
WIDTH | I
ONE-SHOT TP16 1/ \ :
OUTPUT ‘
SYNC !
ONE-SHOT  TP10 V'\
INPUT /
SYNC !
ONEsHOT TP1 '! f \
OUTPUT
Figure 6-28. SYNC DLY Block and Timing Diagrams
ILSEL -5V CRS <CR10 -1.8V e
ENABLES ENABLES -0.8V
J2-1 o T e ENABLES 5 —0.8Y
FROM FUNCTION SELECTOR (MAIN BOARD) 3 ENABLES 10
J2-7 2 U3 T
131 S ENABLES _
”~ 1
GATE  SIGNAL LINE 1
ouT

CONTROL LINE swmmewemw-

Figure 6-30. Trig (Func) Block Diagram
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sV 0.8V

n SeL ENABLES 7 ENABLES 9 .
- ——— - - - - 3 12 -p:.sv
J2-1 >- > U1 }._--.L----.- 15 13 J_\_I—L -1.8V
CR9 CR10 .
o8 L CONT(FUNCNGATE(FUNG) = 0.8V ENABLES - 12| W3

438 Z50LTRIG OUT @

SIGNAL LINE
CONTROL LINE m======

Figure 6-34. T Enable Block Diagram.

T ENABLE
PROBLEMS

NO YES
U1 PIN3
?

X

ECL
HIGH AT
TPB?

YES

r

CHECK J2 AND

SWS5E ON MAIN ECL
BOARD PULSE AT
U3 PIN 12
?
r v
CHECK J3 AND
CHECK CHECK U1 ZERO CROSSING CHECK U3
CRSICR10 PINS 3,6, 7 DETECTOR PINS 12,13 15
(REFER TO
PARAGRAPH
8.47)

YES

CHECK J2 AND SW7 CHECK U7
ON MAIN BOARD PINS 12, 13, 15

Figure 6-35. T Enable Troubleshooting
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TO

1 -0.8V ENABLES . .
7 » SW23 4,
GATE(BURSTY >"'-'9D SW2-A DELAYTE
Al -1.8V T ENB
CONT(BUHST} o ------0—.—0_ 11 o
T ENAB ONE-SHOT _
o » DLY
-0.8vV

T

ENABLE @ -1.8V
> T
SIGNAL LINE

CONTROL LINE m==m==

Figure 6-36. DLY Enable Block Diagram.

DLY ENABLE
PROBLEMS

ECL
LOW AT
U2 PIN 10

NO YES

IMPROPER SETTINGS
DURING USE

ECL
LOW AT
U1t PIN 11

?

CHECK U2
PINS 7, 10, 11

r

REFER TO DELAY

CHECK J2, CR1, CR3,
AND SW7 ON MAIN PINS 7, 10, 11 CHECK SW2-A ONE-SHOT FIGURES
BOARD e 644, 645

Figure 6-37. DLY Enable Troubleshooting
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PULSE/SQUARE

+5.0v ouT
ECL TO 500 0.0V
—»{ CON- . a®
ﬂ. VERTER
oL CONTROL LINE " g
J2—1\ -----m’c 4
/ \ 14
-5.0V 10 -1.8V 10| U1
ENABLES CR9  CR10 pnaBLES ) 3 .| SQUARE
INV 5 u2 $1 SHAPER
A - -0.8v
WIDTH SIGNAL LINE WOS o FU_L.m
ONE-SHOT

@

Figure 6-38. Pulse Output Block Diagram.

h 4

ECL

LOW AT

U1 PIN 11
?

CHECK J2, CR9, CR10,
AND SW5-E
(MAIN BD)

b

PULSE
OUTPUT
PROBLEMS

YES

07O
+ 5.0V PULSE
AT PULSE/SQUARE
ouT ?

h

CHECK U1
PINS 10, 11, 14

CHECK U2 ECL
PINS 12, 13, 14,
Pt PULSE AT

U2PIN3
?

CHECK U2
PINS 3,4, 5

Figure 6-39. Pulse Output Troubleshooting

Y

PULSE BOARD WORK-
ING PROPEALY —
PROBLEM ON MAIN
BOARD

6-33



SYNC
ONE-SHOT
PROBLEMS

TIMING

NO RAMP A YES

U4PIN G
2
4 NS ECL
TRIGGER PULSE AT
SIGNAL AT TP10 U4 PIN 12
? 2
A
CHECK U5 PINS CHECK U5
2,45 LATCH TIMING HNSC?;:?; l:: -
UB PINS 3, 4,5 CAPACITORS AND R41 L 13,14,

ECL
PULSE AT
U4 PINT

?

CHECK U4 CHECK U5
PINS 7,8, 10 PINS 12, 13,15

Figure 6-40. Sync One-shot Troubleshooting
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WIDTH
ONE-SHOT
PROBLEMS

TIMING
RAMP AT
COLLECTOR OF
Q3?

NO YES

4 NS

ECL

ECL YES PULSE AT
TRIGGER PULSE - UI2 PIN 3
AT TP11 2

?

CHECK U13
PINS 10, 11, 14 CHECK U12 CHECK U12
U9 PINS 10, PINS 3, 4.5 PINS 12, 13, 14, 15
11,14

EMITTER OF
Q3

?

r

CHECK SW6-A,
CHECK Q4 THROUGH Q10
U13, 01, Q2 AND

C11 THROUGH C18

Figure 6-41. Width One-shot Troubleshooting

RECT OR RELATED
PROBLEMS

a2
COLLECTOR
LEVELS AT 3.3v,
THEN 5V, THEN
1.3V

YES

CHECK R14, R15,
Q4, R22, R23, C10, R17

COLLECTOR
LEVELS AT -2V,
THEN - 2.9V, THEN
—13v

CHECK C8, R17, R18 CHECK
R20. R21, Q3, Q5 u12, R12, R19, U13

Figure 6-42. Width One-Shot Current Source Troubleshooting
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NO

Y

4 NS
ECL
PULSE AT
TP9
2

CHECK u11
PINS 10, 11, 14,
UT PINS 10, 11, 14

NO

CHECK
Q11 AND Q12

YES

Q14
?

+5.0Vv
AT THE
EMITTER OF

DELAY
ONE-SHOT
PROBLEMS

RAMP
AT THE YES

COLLECTOR OF Q14
?

CHECK U10
PINS 3,4, 5

YES

A
CHECK SW1, 13,
Q14, Q15, Q16, 19,
Q20, Q21, Q22, Q23
AND C38, C39, C40,

C41, C42, C43, C44, C45

ECL

PULSE

AT U0 PIN 3
?

Figure 6-44. Delay One-shot Troubleshooting

YES

CHECK U10
PINS 12,13, 14, 15
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wipTH UM

TRIG 1 I

I

el l— = 2ns (ONE GATE DELAY)

WIDTH __ TP11]
ONE-SHOT 6-7ns
INPUT :

|
WIDTH U13-312
LATCH ' y

; h
WIDTH  U13-7151 %
LATCH I \i
OUTPUT ! \
i

WIDTH : i

ONE-SHOT

P16
OUTPUT(WOS) : !
]
|
Q2 }{ [
COLLECTOR t— +3.3V I
! | —= 42V

WIDTH
ONE-SHOT

- —1.0v
COMPARATOR Y124 o W
INPUT -2

i
|
|

WIDTH I

ONE-SHOT U123

COMPARATOR |

OUTPUT ,

|
|
]
[

WIDTH U125
ONE-SHOT

COMPARATOR
REF.VOLTAGE

INHIBIT
TIME

Figure 6-43. Width One-shot Timing Diagram.
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T I

\I

I
sl —2ns (ONE GATE DELAY)
DELAY

TP9
ONE-SHOT 6-7ns
INPUT \
|

CAton  ua )
INPUT

|

DELAY U115 =

LATCH %

OUTPUT '
|
|
|
|
1
]

]
1
DELAY :

I
OUTPUT (DLY)

ONE-SHOT

ORESHOT =
comparaTOR " 10
INPUT

|

|

[

DELAY U103 |

ONE-SHOT :
COMPARATOR

OUTPUT |

1

i

i

DELAY

ONE-SHOT U10-
COMPARATOR
REF. VOLTAGE

Q13
COLLECTOR

5

U108

— —1.8V
i |-

Figure 6-45. Delay One-shot Timing Diagram.
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6.6 TROUBLESHOOTING INDIVIDUAL

6.6.1
1.

COMPONENTS

Transistor

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

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

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

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

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

6.6.2 Diode

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

6.6.3 Operational Amplifier

1.

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

When the output of the amplifier is connected to
the ' — " input (voltage follower connection), the

6-38

output should be the same voltage as the "+ "
input voltage; otherwise, the operational amplifier
is defective.

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

6.6.4 FET Transistor

1.

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

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

If the device supplying gate voltage to an FET
saturates, the FET has too large a Vgs (pinch off)
for the circuit and should be replaced.

6.6.5 Capacitor

1.
2.

Shorted capacitors have 0V across their terminals.

Opened capacitor can be located (but not always)
by using a good capacitor connected in parallel
with the capacitor under test and observing the
resulting effect.

Leaky capacitors will often have a decreased volt-
age across their terminals.

6.6.6 Digital ECL ICs

1.

The device is operating correctly if the output high
state is —0.81 to —0.96V and low state is — 1.65
to —1.85V.

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



7.1 DRAWINGS

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

7.2 ERRATA

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 com-
pose and print instruction manuals, it is not always
possible to include the most recent changes in the initial
printing. Whenever this occurs, an errata is prepared to

DRAWING

Instrument Schematic
Instrument Parts List
Chassis Assembly
Chassis Parts Lists

Generator Board Schematic
Generator Board Assembly
Generator Board Parts List
Generator Board Switch Assembly
Generator Board Switch Parts List

Pulse Board Schematic

Pulse Board Assembly

Pulse Board Parts List

Pulse Board Switch Assembly
Pulse Board Switch Parts List

Rear Panel Assembly
Rear Panel Parts List

Front Panel Assembly
Front Panel Parts List

SECTION
PARTS LIST AND SCHEMATICS

summarize the changes made and is inserted in the ship-
ping carton with this manual. If no errata exists, the
manual is correct as printed.

7.2 ORDERING PARTS

When ordering spare parts, please specify part number,
circuit reference, board, serial number of unit and the
function performed.

NOTE

An assembly drawing number is not
necessarily the assembly part number.
However, the assembly parts list number is
the assembly part number.

DRAWING NUMBER

0004-00-0181
1000-00-0181
0102-00-0951
1101-00-0951

0103-00-2926
1100-00-2926
1100-00-2929
0102-00-0953
1202-00-0953

0103-00-0946
1100-00-0946
1100-00-0946
0102-00-0966
1202-00-0966

0102-00-0952
1101-00-0952

0102-00-0981
1101-00-0981
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REFERENCE DESIGNATORS | PART DESCRIPTION ORIG-MFGR-PART-NO MFOR | MAVETEK NO QTY/PT
INONE SCHEMATIC. INSTRUMENT 0004-00-0181 WYTK i ©0004-00-0181 1
NONE FINAL CAL PROCEDURE 0006-00-0181 WTK | 0006-00-0181 | 1
]
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| |
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{
NONE ASSY, CHASSIS 191-0951 wuTK | 1101-00-0951 | 1
NONE ASSY. REAR PANEL 191-0952 Wtk 1101-00-09%2 | 1
NONE ASSY, FRONT PANEL 190~-0981 | WoTK 1101-00-0981 | t
NONE | INSTRUCTION MANUAL MANUAL -191 WUTK 1300-00-0181 | 1
NONE | INSERT 101-7 WUTK 3300-00-0003 | 1
) |
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| | i
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| | =
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Vv | |
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™S CONTAINS ETARY INFOR = 5743 — | 7
WAVETER AND MAY NOT BE AEPRODUCED FOR ANY > el WAl s —
REASON EXCEPT CALIBRATION. OPERATION, AND NO.8-32x 2" PAN”EdD . - E = fe ca4 !
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION SCREW (4PLCS)) —

GENERATOR BD(A4)
(REF: P/N 1100-00-0950)
ATTACH TO SHIELD PLATE
AND FRONT PANEL ASSEMBLIES
USING NO.4-40 x [/4"SELF LOCKING
SCREWS (10 REGD)

FPONT PANE L(A2

RPEAR PANEL(A3)
(REF: PN 1101-00-0981 )

(REF: P/N 110/-00- 0952 )

NO.4-40x3/8 * PAN HEAD SELF LOCKi::
SCREW WITH FLAT
WASHER (4 PLCS.)

o)

\

APPLY THERMAL CCMPCLND TO
SURFACE OF BraRD MTE ANALE
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(7vFk 2 PLCS)

SEE DFTAIL "4~

9 )(2)SEE DETAIL "A”

<
PULSE BOARD(AS)
(REF: B/N 1100-00-094G)
ATTACH TO SHIELD PLATE

ADHESIVE BOND ITEM = ASSY USING NO.4-40xia”
NO.5 TO ITEM NO.3 SELF LOCKING SCREWS

(6 REQD)

@ (©) z
"A" _—— NO. 4-40x /4" SELF
DETAIL A LOCKING §CREW
CONNECTOR /GUIDE PIN INSTALLATION (2 REQD)
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(COMPONENT
S/1DE)
® e 3 —
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SIDE
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ASSEMBLY ONLY, REFERENCE SHEET 2 FOR WIRING. P xKx 010 ANGLES 11 (A1)
s ey WAVETEX PROCESS XX = 030
1. SEE PARTS LIST NO: 1101-00-0951. DO NOT SCaTE o Teoriee — s
NOTE UNLESS DTMERWISE SPECIFIED scaLe 19/ o/02-00- 095/ C
e 23338 sueer /o1 2
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPY CALIBRATION, OPERATION, AND
E WRITTEN .
C
JI0 2\ l
"
JI
JE C
CHASSIS ASSEFBLY WIRE & CABLE HOOK-UP J7
REF DESTINATION
DES FROM 70 COLOR CCW (GRN)
W1 | REAR PANEL - A3 E1 | FRONT PANEL - A E1 | GRE/VEL
W2_| REAR PANEL - A3 E1 | GEN BD " AL E8 | GRH/YEL w (YEL)
W3 | _GENEBD - E3 FRONT PANEL - RS6-CH | ORN /
GENBD - E4 FRONT PANEL - RS6-W | YEL
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W5 | GENBD - EI/ FRONT PANEL - J9 BLK
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W12 | REAR PANEL - A3 GEN BD - J5 N/A B
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VD
FRONT PANEL WIRING &
AND ROUTING 3
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3
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' SIAVETEK PROCESS XXX 0%  AMGLES:Y A1)
e OWwG NO. atv
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REFERENCE DESIGNATORS PART DESCRIPTION OR 10-MFOR-PART-NO MFOR WAVETEK NO. QrY/PT
NONE ASSY DRWG, CHASSIS 0102-00-0931 WTK 0102-00—-09951 1
1 ASSY. SHIELD PLATE 191-0953 WYTK 1206-00-0933 1
2 SPK ASSY, POMER ROD 190-0936 WVTK 1206000936 1
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S EXPANDER 180-301 WYTK 1400-00~-3010 2
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9 CUIDE PIN 191-4883 WVTK 1400-01-4883 2
7 COAX WNOB SET RB-67-1-SB+0-M-9 ROGAN 2400-01-0009 3
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NONE BAIL ASSY W/FT 180-500 WVUTK 2800-068-0010 | 1
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TITLE ASSEMBLY NO. REV
WaveTexk 1101-00-0951 A |
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TITLE
h(LEASE APFROV PARTS LIST
TOLERANCE UNLESS
FiNise OTHERWISE SPECIF 1E0 ASSY, CHASSIS
XXX < ANGLES 11
WAVETEK PROCESS 030
DO NOT SCALE DWG Moot no OWG NO o
seaLt 191 1101000951 | A
foenr 23338 sueer | OF |

2

1



[0103-00-2926 |B | o

I REV ECN N 8y { DATE| aee
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l +21-5
l _]_ IN ouT J_CZ +15V
___________ — cl R1 +
" POWER_SWITCH | RLA& 3‘)3ANE'- l ol ADJ 2 Jow L _Jdve
| (A3-3wW1) I (2] 90 [ 191 [193 l J;
1 o ! BLU | 15.4|16.4 |!5.8 I ci57 R2
! ! GRN | 6.8 | 8.4 7.2 l E 1.2IK
! ,(: | RED |25.4 | 24.1| 24.1 =ISBALYL o
: | ' [ 200 -7
i
|
: I : l cis8 | R4 :l;
! ﬁ ! T1 | L3 1/50V 7 121K
I BLU [z Loty vR2 3
L ] > i | Sov LM33TT RS —_—  dier
> L A WHT/BLU ! ! Y, 121 .
N OuT -
y ' B Tes
15-8 100/
> ] 24’ T SOV T 04 = 4T J86
| | ——————— ] -21-5
L .
¥ @ & 3 = | AL HS LM7805CT
As-E2 d o o @ § GRN 15-6  AC —--[-——— j_gv lcs
: =200/
ORN g | 1 ! ‘1 eV o1 IN OUT
- ! 1 cit
§ WT RN, 45-1  CT : ' i com +1L Y
i
WHT/BLK X crz || =800/ @y
P S S _&__ —-$—1 GRN 456-5 | AC |, Moas70A2 | T iev ‘ m
A ¢ A Ep CRY Lo === > -3 o cie
o | o l com | T
F ~ g ) N ouT
| - I VRA
F1 I |wh/ery X s LMT905CT
3
Y4 S.B. 115V 1 |
3/p A S.B. 230V | C?O
o e e e e e e e e e e | | -
POWER RECEPTACLE >-15-4
- +31
:2?-3:3': RED < M5-2 ac Ltcs
193 - JIS - - 1000/ 5DV
WHT RED~_  M5-3
- +
g e T Cia
RED 431 |AC T 1000/ 50v
-3
[ FRONT | . | T
| PANEL ‘
AE El | _A3-El E8
l RVl
l_ | V56ZAS
NOMINAL VALUE-CALLED OUT ON PARTS LIST, B r_l:_RONT PANEL_l ' [T:?\’O?-r ENET‘_}
VOLTAGES VALID THRU X 100K ONLY (2 PLCS). MODEL 19! ONLY MODEL 193 ONLY
. AZ
USED O 192 ONLY. | —a I I I (a2) y
Jil 5 J4 d'4
NOT USED ON 193 l gtg_hslcs A . | . E 3 | E\I'S -3
1 .
KOT USED ON 191 ouT l I Elo I ee 1
NOT USED ON MODEL 192 (3 PLCS). | | | -4 I
MODEL 193 ONLY (5 PLCS) I ‘ ]
IL. puLse /| Y2 l EI3 AUX i3 | T
. MODEL 191 ONLY (10 PLCS) . ! SQUARE] @& o oo’ | aux
A SELECTED 2N3866 FOR VCEO _40V (3 PLCS) out | E1a |
P/N 4807-02-0777 (MATCHED PAIR FD777) I | 2 —
& VOLTS AC WITH: VLINE RMS = 115, CORCOM TAB = 120 . I
5. SIP'S ARE: R12 = 470, R24.= 680, R124 = 6%0. :ﬁ:‘.’.‘ﬁ:&ﬁﬂ:?zms GORBRUZ L0138 WA\ FC e oo s cxuronms
4. -ALL DIODES ARE FDG6S | cus [crzo] ciz [ cee] 47 xvear e VETEK ..o
Lo ) o Yardefime
3. ALL CAPACITORS ARE IN MICROFARADS. I Ty '“‘”'ovs SC HE M AT‘ C
. -84
2. ALL RESISTORS ARE 1/8 AND ARE IN OHMS, -[ -[_ T T “D?em,:s—ss—‘
1. PARTIAL REFERENCE DESIGNATORS SHONN, USE I f7|7 ] gmemscsonco | GEN ER&TQR BOARD
ASSEMBLY REF. DES. PREFIX A4 (EXARPLE A4R1) T F 3 .
NOTE. UNLESS OTHERWISE SPECIFIED ) I scate 190 SERIES 0'03'00'2926| C
| cooe 23338 sueer | oF |
e
8 7 6 | 5 t 4 \ 3 i 2 1




hd | ! | v - | 9 | P | 4
[ REV ] €CN l av ] DAV(I ApP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
TION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND ’
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
RUN
(58D D
+ AU
ZERPO CROSSING -5vry SYNC
DETECTOR 5{:%%“:‘- .
DCLOOCRP DELAY sV
TRIBUFB
C QMPE NSATION (302 FB3
+10 PULSE TRIG OUT B4 — e — —
ﬁcru _l_"’ FRONT PANEL (A2)
- J3-9|J3-8 c1o -sv~c
e [ 10/55y R25 R26 l ouT
150pF 45.9 9.9 en |
v RS ) vaw 14 W OO °) J9
l
§ 82 VY3 ol . 2N236A 2N2369 | ~py |
@5 Qe INSZBZ
swo -C EB |
xiom R35*¥ -Lcu. l ]
: 30PF -7 -8 2 (3 —
R1O Rea Sweq R3S RIS <poal R24
xiM R3e e 680 W - T OoLBO ¢ LBO
Jox +15v SP SiP siP | s c
X 100K -
o RG® sV
K
O XIOK QI Qz
2NSTTI 2851
O XIK (\E_)
AvYS
O X100 2la (C8)
AAN—
O XI10 K -0 +5Vv
cw, OXI lcze <
+|5V——0—1-—o X0.1 . “,"5"‘_ l ot
oY} :
-(gcvg&; I Iswcc::: (?:f;)
C ° X10M R 37 % 5 28 30PF Isw L
+1CMP O— AAA -5v -5V -5V (a(é; al3 R 7 8 { +2.6
100 2N3IS6D 2N3563 FLJ
(ac2) xim  R38 gﬁ(‘s Y3 10116 CRS [a s c& M
O- :‘2/4\"( 10 7 Y2 10131 30PF -2.2 =5ns
= B
XI0OK @3 Qa 9 - R29 28
o . -2.8 1 3 —— AN\~ =5ns
£ RIOK ZN3SGD 2N3563 Ri2 &V 100 =0 al ea2 <
et O— RIG Nbb 470 5 P ‘
(peroe, o—JK_| R7 L21K SIP 200 124 200
<
X100 3.0k RI7 R20 rR21 (0\"1
O 100 249 LIK cas N
X0 (1% l ol '-Lca‘l S
O— - X Q
Xt -
cw 4 O—— I -5V -5V _5v l O
_1ny X0. | gfz s %
. swo-8 —i5v (c8) =4
TRGRST i
ISCAL I (543) B
(4Ba) 4
ISCALA
“84) ‘ 1
RANGE CURRENT
SCALING
HYSTERESIS SWITCH
| man x seane toses | Giowia Rurz ot \AANVEE TEEK wnewco -cuvorms
MATERIAL FAO) ENER _(; 7
2 4 1 ip TITLE
l - -'ggfsm-«g_,,m SCHEMATIC
TOLERANCE UNLESS
o SPECIFIED
A . . ‘ WAVETEX PROCESS o Ly naLERsY GENER&I)C)R BOAR D
SEE NOTES SHEET 1. T T T ) —
NOTE: UNLESS ovn;uwnss SPECIFIED - SCALE 190 SERIES OIO3'OO'2926 C
‘ { o0t 23338 SHEET 2 of 7
Teod IACCUPSEES
=8 ' 7 6 5 4 4 ‘l 3 2 1



<

o - - | ~ |
LY I l l v I REV l ECN J 8y lour[ arp
THIS CONTAINS ETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
Loop
STOP C
(581
CURRENT SWITCH TRIANGLE BUFFER
+H0
FREQUENCY N TRIBUEB
MULTIPLIER -10 +5v (2D®)
.1 z sa
acy
+H-0 —
c3o N
~-1-0
R4S 0.1
+5v _I_ 523?—’(\3/\/\/——
]
ceo cge sz oF
— Raz $ *
! ? 730 2N35063
+2 Qi3
o
 — +1:0
+5ns RSS C
ISWCTRL o { GIo Y crs A =t0 1piBUFC
(zB2) Dy / 2N3646 HP28 (@D3
Raa
R4l woosil ¥ a4
499 AN
7, +1.8
L8 ZN3563
SW9 -D Qa2 gso
CR3lI c32 MAN—
RZSZ  Hpzail SM - 3.01k
> 1 SGORF, ti% -
YRS -Lc3o0 ecied XIOMO
HPZ&YH F 10 PF 1
ca3 ”I lxnm
5v * R48 RAag
- c34
X100K 1K 3.0tK
0.0047 \4# ——>0
c35
Con T XIOK l " +15v
cao
R43 30 XIK ’ 0
gvso 0.47 ‘___|~;\‘ 25 v lol lo
X100 E
ISwCmMe T J) -
(2B2)
c3l . XI0 «
gnoopr <
X1 g ©
o~
X0l %CW o
4
8
achn FREQ ES
MULT o
e}
CAPMULT ]
(sci)
REMOVE ALL BURRS DRAWN OATE
AND BREAK SHARP EDGES | GLORIA KUIZ. (104351 WAVE'[‘EK e -
MATERIAL ';'Zl‘"‘:g R O
i 2am] SCHEMATIC
TOLERANCE UNLESS
FINISH xfx'w'o s:::;':(.[sn-n G E N E RATOR BOA R D
P WAVETEK PROCESS XX - 030 A4L
/\SEE NOTES SHEET 1. e L oo
—_— 3 O SERIE - - v
NOTE UNLESS OTHERWISE SPECIFIED seat Is S S OIO3 OO LJ_O
oeme 23338 seer 3 or
mmén 7 5 4 4 3 i 2 1




| - i - - v - i | 1
[H(VI ECN 4[ 8y lDA'EI APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND ODESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
CURRENT SQURCES
+1SV D
l cw RO
can Q0 TOP_SYm
o.t y
l .
—AAN——]
R94
Ok | a7m svm
5 ! JR93 cw R39
Rl < RS2
DIAL OUT SWP/FM IN R(‘_g_ogﬂ? -Isv P49k S %_’mm IK o 2o 3.01K
o e 39M, W Re3 1K 45.9K
—_—— —— — 415V [J4-10 | 4 4-9 : |
FRONT PANEL | ! aal Yo 0¥ NOTE L3021 —— | \
ES l % DOE oy )
(AZ) &Rbl Q.l +15v HAVE PING' 1’\~ —
| 51" o 1352 Qe
0.1 3 906
FREQ RS cw E4 R59 RGO aNle g +15V 2N
5K g-'-i——c AAA _]_ > 2 LF353 cas
< ‘ 20K caz B.25Kk ul4 7 . = > I
£3 ;];o.l 5], 115V E TLOBD .
QIs
R4 W2 RS TOP
JTopP q + ICMP
l > RS7 " 106K LiN eN3q06 lck 10 (2 88)
4.4 R@G NOLL R&I ow ‘ | 41 C
| 2.49K  _jgy 500 (7P3) ‘L (307)
J7 l & R8O v (r ’TRG)BL
RA89 542
E10 Re7 RGO rR82
VCG IN % O- ANA/ AN\, 523@ K 100 o
10K 10K
ez RGB gfo (38
5333 CTS_____ ’ g —ICrg;’
(2B
I g2z 35PF A 172 TLOBS
U132 1 14 z 9
R D : 7 .
FRONT PANEL -~ 1 2083
(a2) R7I R75 R77 5 ca
MODEL 193 ONLY l R7a IORZA 5 3.65K r{ r{
4 59K 1K
2 rR72 RrR73 ] Q4
o | ’70 P e S T L T
W ula , VeLFssy T Ab | NoLe y gz.tmx @ ‘@ 13 3 10
3 8 15 14 4 1
4 IN959
- & v , .
el T i — O.1 2.0IK 1C5l
. 33PF
83 R84 R85 R8O R&7 —
IK 1K 1K K tK <
! J4 -7 Ja-s Lm-@ ©
J :[CISZ' >
1IBF CV oN Jd/sov a
ouT IN RES }
- \NERN/SYM o
LOG CONV 192 AUX BD l 1% oK »~ L~ / 3
0
Q
S O]
o o
SYm ]
239 5 P40 i
¥ % 2K
8 2 A g | A VERN i
L Sw8 Sw8
i 832 l -15Vv
REMOVE ALL BUARS DRAwN oare
AND BREAK SHARP EDGES | OLOK:+~ KUIZL  |D-198
L giocs st 0158 NNVAVETEK v covems| 4
-l re 2 ATITLE C E MAT C
——— RELEASE APPROV S H ‘
ISCAL (Lgofrzt 8-4-89
L ANCE UNLESS
(288) FINISH OTHERWISE SPECIFIED G E N E RATOR BOA R D
/\ SEE NOTES SHEET 1. ISCrLA WAVETEK PROCESS X o Anovese (aa)
(2 88) DO NOT SCALE DWG  |“00EL na OWG MO an
NOTE UNLESS OTHERWISE SPECIFIED SCALE 190 SERIES 0‘03-00-2926 C
. DENT 23338 sHEET 4 ofF ]
T T T
8 1 7 6 5 t 4 3 2 | 1



8 / | ) | 5 ¥ 4 | 3 I < I !

[“‘V l ECN I ay lD‘Y(J APP
DOCUM CONT! PROPR FREQ
HATION AN DEom RCrS SELonaING o MULT| SWS-A

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

CAPACITANCE MULTIPLIER XIOM

XIM
F——0

X100K
CAP MULT FREQ ! 5

XIOK

rRioz | *MK
2K‘ o RIOC8

9.09¢
+H5Ves3 : X100

af 0.k !
10

RI100 \
4.99k 2 TLos3

<

‘\:&0 RUO 100K X10

——AVN\————>"—"0
-8.0 css 2 —
RW3 Rr:04 RIN 1M Q Xt +1410
{ RI14 -

RIOI 72 TL083 ,
509 g’\; 10 ‘ | RIZ IOM  X0.4 |.5:< /\/.,0 CAP MULT
csa POLYE = 2 RI13 e | (3A5)
on AN~ i}
ol 2, e 10 C5e
0.005
RI0G
10K
L cs7
CAP MULT ZERO oA
% POLYC
RI0S § RIO7 X owr
4K 24.9K
_— l - 15V
3 . Y5 1016
SWe 2 uiz
o fo) . 14
MAN RIS
TRIG E crnt ANA——— -5V
681
7 VBB -L.3 <+
A B
0 U Vs one TRIGGER TRIG BASELINE
viz RON .
R267 = (20e)
©
165 Rl sy CF TF GF CB TB GB ALWAYS GME  GATE coa
&8 /N N LOAD out IN O. Q19
-W— csa J2-8)12-T|s2-G|12-5] 12- 4f 32 -3 CRIG / \ 45 l ZN356Y
0. . » 33-1{s3-2193-3 Ri29 R130 +-0
[__TN.; —— cso SW7 - 499 1K CR18 /\/_..o Loop
AN I ¢————————— ST
N | —— v T =l 5= »i o117 (3D4)
| 1.5 pF J) RIS/ Q7 RI3I 7
Ja IE RITT CRri14 ccw CS © © 0 : Qs o cR19
i
| | 15K /2 10102 [ooe] J7 é?.’.a oI
, g2 : e : 758 Ve o1t |» g T o |
7 104 Do —lic| 6| Yaiooz NP p [ ‘
| - le2s CRIZ& CRIBW Y4 10102 - uak R128 [:15 R133
10 N - az0
I 2 I Vua ot Ri260 5 . CIRYN lrice gla LI gzrsz PIETY: I S,
LrronTeane, | 2 —5 o - i Sk 3% 'K
— a8 53?;92{: ::8 X %I%O WE SIP siP |
Riis R124 RI1Z25 RI24 - aal . .
3.01K 680 1K w80 —5v Z2N39006 ]
+ISv SiP siP l 4
v sv Ce5
B o.1 i
TRIG RIS 1 cr15¢ . l ITRGBL -(5v
Lve 10K g A -|Vv i=\"4 -5V (4@)
col = RI123 =8 i
-5V o & 81 —-1-8 REMOVE ALL BURRS __ [ORA™™ DaTE
AND BREAX SHARP E0GES | ). SHOPPER WAVETEK fan DUGO < CALNOANA
AV MATERIAL PROJENGR { N
TRIG RST N A
-5V (2 A4) - 'n__{u Es - SCHEM ATIC
\ FINISH "‘?““AN“;::EE‘SS"” p GE NE RATOR BOAR D
. - WAVETEK PROCESS XXX 2010 ANGLES :1 (Aad)
-\ sEE KOTES SHEET 1. T LT —
NOTE: UNLESS OTHERWISE SPECIFIED ScaLE 190 SERIES ‘03'00'2926 C
o 23338 sHEET 5 OF 7

T 7 6 5 4 4 3 T 2 !



] REV l ECN l 8Y lDAT(i:

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.

SQUARE SINE CONVERTER
SHAPER
TRI BUFC
3cn
HYS ‘n'/r]_,
ouT IN
J}TIJS-@ J§-5IJ3-4 _L
cze
[oX] R145
©I9 +1.0
RI135 § RI37 /\/
'5| : sué -1.0
HYS +1e
2A _ RI3G
(zaz) HYS) s S
(ecz St t e
-8 £, W] ez ans
. PR
+ /4 10102 e Q23
[ I *2ns o RI38 p (2 +
~1.8 —Q \ -5v = 2-3nS
13 | ua 100 or T | 5 R152 RIT
—Q AAN AAA— 415
I .
5 <130 ce7-l— é’ 150 —=£.0mAFS Tc*rs 100"
T RIS3S RIS4 o
100 - 221 2909 Rie6 g R170
+5v— CR23Y c73 § 12.1K
Co9 177 ~vl—,DPF 45V 18K —-2.0mAFS (I-'}-Lébgi
20PF RISS R
Q25 499
cia0 & ria 2N3563 CK%?T Ri56 | 1o 10 100
1K 4.04 K -4 “AAA- —< LWR ENBL
+05 cul; 2% CA3019 ¢
-5v 2RIST O-ll §R|56 U3 ‘ §R|7a.
-12 2 2.49K —_— b —— — = a6a
ane 200 vy |, 7
cw CR20 iczal 1 DC !
nc -5V J\)-Li-o——- F—o‘—/—t—o—
[oa ¥ ¥ OL\J [e]
-5V o~V L oM | -0
ou J2-2 -y sE G 8| 7 o] )
RI72 TLoRAM _J
T1oR AM Ja-| = 00 = —(L —o0
o L SeL Frvd © ?
FUNC J
RI73 RITS
Swh5-E i
X w5-C SWS5-B
',20'34 15K 12.1K S v
—i15v —Awvw FUNC FUNC
_l_ C7
0.1
SYNCSEL
I
Ano aniax saans toces | GLORIA KUIZ 10138 \AVAVIE TR 1onorce - cnvorne
MATERIAL PHDIJ'UlGI

[005-0025% [A]

IS N YA s
— (““ w4 SCHEMATIC

TOLERANCE UNLESS

/\ SEE NOTES SHEET 1. e ool I GENER/}I‘%R BOARD

WAVETEX PROCESS

‘;o"::; SCALE DWG wO0LL WO OWG NO ‘Ii.y
NQTE UNLESS OTHERWISE SPECIFIED SCALE 130 SER‘ES O ‘03.0042926 C

e ccure Giar___ 23338 sweet o o 1
R 7 s 5 ) 4 - 3 2 | 1




1
/ (o) 4 3 | < |
l * l J REV l ECN l 8y |DA'!| arp
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
MAINTENARCE WITHOUT WRITTEN ALTHORTZATION,
| OUTPUT AMPLIFIER
. . HS  LM3ITT
Rloo4 [E[-’ a3y R 205 VRS . D
AAA— ouT N +21
PREAMPLIFIER 1 cos | | o] ! ADJ coo
COQ‘Z 100/25v 0.1 R 206 l o1
l R208 Cot l 10 RzO01
+15v 115 59 — €99
+I15V — | v Q.1 qickz—l 499 -—1
l INB23A 0.1
77 G2V
RIT9 O.1 > R209 Q3a
R 180 ®
=0 gnoo © =e14 ZN2ZI9A
o2 — &7 B
.Qo\
2NSTT Q28
2N3563 cl79 l
ree T
+5.8 %
i Ri82 Leee EC“” rE '@ [40ae] frRONT PANEL
RI8I 0 Taapr MINISIA 1K Vaw Ssw3 : (a2)
499 Q29 R218 | , C
CA3I27E & 2N3903 2! COS—= | oo | I FUNC
+15V g . ;’C‘g/ % AN . QOf K 1/aw I9 QuT |
r L8 El
lal el W o @ THT 25 = ' @V
|
1K 2K o
2180 RI83 < R184 1 l B A E2
PRE AMP R185 4 l) Ul I8 3.0K o619 T o2 Rz
Rz2S | .0 R227 | I
OFFSET 10K 300K NG el . 1AW 7 49% 100 1K 1AW | Lt
- Qx» | oewvew | = | YW W g L e
cas rR.229 2N3866 i
S| 3ji4l 13l 2 1| |15 0.1 [_—— =
-15v 1A L, ‘_ cioa -2 % A
SINCMP cas & ces | - Y 00! i | <l7 €
(6B4) dam g’opr 5 Q31 L)
19 - -
SPF Jove —-€>ZN577I 2 )oaa HS
750 2N3 771
RI89 (RS0 LRIGI IRP2 [(RI193 :
C87 499K 310K §ZI.SK 121K Q21.5K 200
Q. S 6@
. e R244 ZN2905A
caa ! 59 ¢ cus
— 301 § R242 R24 crze K
R250 —
0.1 e 200 sQ INAZ3A vy Iy B
cmP G2V A4 - |
-5V ~ 158V R25! ADJ <
RrRI197 — AN\ ouT  IN -3\ Vv -
511 1 cu 0 i €
VRG cla
I FUNC _2.0 mA FS e xsq o1 FB2 Rz - 0.1 o
6cn — a1 (7e2) | l I-1e 0 HS Q
® 37 48NS chz LM33TT '8
R254 R255 R256 0.) :
-1 rR253 200 10 100 R257 8
—AAA AAA— AN Q
Trng(o? AMPL 1.tk M cns r258 20K o
9 >j Q199 A BAL 20K R259 @ |
. &84 560 PF ]
10 193 ONLY
A oc
| RIQ6 R201 p202 . R 260 T
v—0o 10 500 15 T .
Af—o J}:@ ce T oK
ULt—o-- v,
= AM S 115V ©
REMOVE ALL BURRS DRanty oatt
b—*‘-@DC (o] AND BREAK SHARP E0GES |(ORIA RUML  |ie-7061 VETE o~ OG0 - CaumORma
~ & j:l R26! R262[OC OFFSET LC'" MATERIAL FRGENCH ars 'WA K o omen e A
i 10K PR S 205 3T
750 y¢ |y
o SWS5 -F & A (st © 994 SCHEMATIC
. —15V TOLERANCE UNLESS
. Ty FUNC e | e sene, |[GENERATOR BOARD
£\ SEE NOTES SHEET 1. AM Swa . 29)
bhatar O OO0 NOT SCALE DWG __ [Mo0et %0 OwGNO .
NOTE. UNLESS OTHERWISE SPECIFIED SW5-D ScaLe 190 SERIES 0'03'00‘2926 C
ﬁ ) 23338 SHEET ] OF 7]

B Tl

R

2

E

1



A
/7 \
! —R218— / \\
-— /
CR2m N
—R201—
—R5— (R —RVI—
—R206— £6
—nczgsi)— l/’-\ :IR|| I l !
i ]”vnsl 1 v ”IW?I —R251— \ /\ R _— T
a‘, 2 =3 g,"lz —(8— & o +(R2B— N _”/ \,) —R1—
g 97 S 55 035 SR =R ) —R)—
I I T e I \ o
C13 g ] O
+ ASSEMBLY REV —Qu—a—
==t - POWER SUPPLY G—eﬂ__' D
H =T CR? o} e :
et / —tmn- | RO ’_ RITg ALY BB ®)
R, A N/ RS4 -C15 CT0ozz | Om
{1
—RIS— . 7 s meeeR |/ cra—
mQ —RAT— | w F80 » | "
—Rosi~ & lo 2 s
cig— —Cl8— 9 Ry - poTyeITo [ | T U = .
~R202— ) ;U +(CR2I— —R13=J =TT —RET— A
R201 —CRIm_ —RII—| —— IR 5 —H— =
= i .\ R A h' sy O x DET | — RE2 /‘I
On =71 -y =
= C'UEO;":; 2 R v I I R
FB2 2 $—5%5 II | —|||l I |a HYS SW —p1a—. | . Sz 2
11 °|= D el-,l,_l, =83 | U4 2L "2 R S Ri—= 15w cx a
Q) dame | | PrasEras Ozl N —— e !
o —R225— =9 T - —
Q0 kLT -R215-|“ T 5\ & "4 | SOUARE SHAPER Lol Ly —"7?__ CURRENT
O & i 1 TEBde L | b POUARESHARER 1 b S8 = Sounces
e~ & [ —cii—| e ERg=s T 75 2 2aBB=gl s emaE 17, I ¥, —RBt—
NG [ IS —pa3— —R?ﬂg— Ze /1 = QETTEU?—' zxx T 5
- g | | T B (15} R132— Q OTP4
O @} E5F | O ge Tl TTUGETI e N '
29511 Qezs%:,! 20 \ BEE8, —a—f=d O o
Fe=sn o - T RS o —
1 O R247 clx: ! -_033 82 Olxx IS « 7 1 l l ml ] R30— == T
A OB YRR B () I 1 S N T s 2 =2 —p—| 1T —RI8— TR I el
0 TEm 8811 Q%A bt | | L0550 YT = |
o S OmEAl | T
- O {rm ] ) Y 9 P — =22 Qo
u g1 ! —RIgI— € — |
taw ' QO —e— ¥ @ o1 —RI4 10
Lo @) 036 _cong— d poee 1 = R190 =3 —R2—tp 5 ; [ 1]
— = —Rin— —RIY—_  —C8B— ® 0w
- Rz C94- / —RIG3— T —R183— ] 5023 i1 O Siz
-—-—~ O ~ | —R160— -———%I o
Vo O Rzi— "N —Ralg— / T i T ' RIEL N 5ES T
beond (3 RIB= —CIG— RO ( CON === L SawsD' S I AU g b O 0 —fle—
[t ¢ Bl —(Re | £ 06 "—Ras—
—u w - L)
C%5 28 OET%ZTQ"' 8 Ta -cn- = +CRu— cunnzm e 6 | | | R75
+ T apeuen A I —rs—  qF J-rae— OYu u8 1N
S rg AL N W5 __L_ ron— o3 /1 1%cy 8 S| g
2121 JO0F [ [F]E 82 S I O v 85 ¢ ) On s @]
© O == 2 AL Atan —RITI— Q\os . &
| | | |E26 2] s sw_ Al R Yy RS-y 500
sUllg L L] Om —am- ! Y g . e AL
< & 2T O 4 W " 3 = s 4 T E TS QJIHIIII!
] J e =11 M 12 | a3 —1 727 RESBESBIBE TP
| .—rl.m._ sl R106 iLx | PR LY
| —R2B4— sw2  sw3 Sw4 SEre N frly e 8 | STIHINT T
o | ;'g.i. | T I 2228 T | 1
W A e PETT | g~
O I T —cs— I l R102 ston a1t
TRIGGER —Ch1— ) — 22 =33
O | —Re— — | re (RN | —C12—
Al a [ sw | 8 A} —C8—
BA8 5(1)9 | | TRIANGLE BUFFER | \—  CAP MULTIPLIER |
1




NOTE' UNLESS OTHERWISE SPECIFIED

7 6 5 ¥ 4 l 3 I < l
lREV l (3] l By loﬂel app
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRQDUCED FOR ANY
AEASON EXCEPT CALIBRATION, OPERATION. AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
) Fs
REFERENCE DESIGNATORS PART DESCRIPTION ORIG—MFOR-PART~NO MFeR WAVETEK NO. aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-HMFCR-PART-NO WFGR  |WMAVETER MO GTY/PT REFERENCE DESIGMATORS PART DESCRIPTION ORIQ-MFOR—PART-NO MFOR WAVETEK NO. arYsPT
NONE ASSY DRANING 0101-00-2929 {1 NONE ASSY DRAWING 0103-00-2929 |1 . 7203
c34 CAP, MYLR, . OOA7MF, SOV | CSRA7ZF ELPAC | 1500-44- 1
NONE SCHEMATIC 0103-00-2926 |1 NONE ASSY. PC BD PREPpgp | 1208~00-2931 Wk |1208-00-2931 |1 + - OOATHE, , .
191-0950 REF a: CAP, MYLR M, SOV 473F ELPAC | 1500-44-7303
NONE SPR ASSY, XSISTER MNTC |1590-0996 WTK 1206-00-0996 |1 12068-00-1721 €335 .. 04TV, csR
BRACKET €36 €57 CAP, MYLR, . 47T, SOV CSRATAF ELPAC | 1300-44-7403
C153 C6&T CBS caP, CER 0311-00018 WTK 1500-00-3011 |3
NONE SPK ASSY. BOARD MNTC 190~1024 WYTK 1206~00-1024 |1 DISK. SPF. 1KV, 10 37 €81 CAP VAR CER 3.5/13PF |75-TRIKO-02 3. 3/13PF (0| TRIKD 1500-51-3000 |2
ANGLE 160V REF: 108. 0130
C1%6 €30 €73 €86 CAP. CER. 10FF. 1KV pO-100 CRL 1500-01-0011 |4
NONE ASSY, KIT PREWAVE 1208-00~2930 Wk  |1208-00-2930 |1 NONE TRANSIPAD 10123N(0BS) METRS |2800-11-0003 12
LOAD 191~0930 REF #: €31 CAP, CER. 100PF. 1Ky  pD-101 CRL 1500-01-0111 {1
1208-00-1720 NONE TRANS IPAD £31-218 BIVAR |2800-11-0004 |2
: C104 €105 €91 CAP. CER. . 001UF. 1k pD-102 CRL 1500~01-0211 |3
€122 {CAP, CER, MON, . 1MF, 3QV, |CACO3Z3U104203CA CORNG 1300-01-040% |1 FBI FB4 FERRITE BEAD 565-550~65/38 FERRX | 3100-00-0001 2
AXIAL €1 €10 €100 C101 C103 C108 |CAP, CER.MON, . IMF, 50V, |CACO3ZSU104I030A CORNG | 1500-01-0405 |70
€109 C111 C112 C113 €114  |AXIAL FB1 FBE2 BALUN CORE 2873000902 FaRIT |3100-00-0002 |2
€33t CAP, MICA, 56PF, SO0V DM15-360. ARCO 1300-15-6000 |1 €116 C117 C11B C119 C120
€121 C123 C152 C134 C157 R17 R203 R211 R245 R9G POT, TRIM, 100 91AR100 BECK  |4600-01-0103 |5
€13 CAP,ELECT. 1000MF/S0V | NRE102MIOV16X23 NIC 1300-31-0203 |1 C158 €18 C2¢ €21 €22 €23
RADIAL LEAD. SP .30 €26 C27 €28 €29 £38 C37 €40 R1G6 R185 RP4 POT, TRIM. 10K P1ARIOK BECK 4600-01-0313% |3
s CH1 C42 €43 C44 C46 C47 Ca8
CONN, HEADER 1-640386-0 AP 2100-02-0079 {1 Cay C5 €30 €52 €33 €54 C38 R16% R63 R&S POT, TRIM, 100K 91AR100K BECK  |4&00-01-0402 |3
T €61 €63 THA €63 Ca7 €70 €71
o CONN, BOTTOM ENTRY, PG |09-32-3102 HMOLEX {2100-02-0128 {4 €74 €75 €75 C77 €79 CE C80 R139 R254 R3 FQT, TRIM, 200 914R200 BECK 4500-02-0101 |3
NONE €83 CB7 €88 C92 CP& CI7 €98
SOCKET, PIN NS—-430-25 ROBMU | 2100-03-0064 {4 o9 R102 FOT, TRIM, 2K FLARZK BECK 4600-02-0201 |1
TP1 TPZ TP3 TP4 TPS TP6 TP7 |BUSS BAR STANDOFF 2110-001 ARTWR |2100-05-0024 7 ci1o27 CAP, CER. 150PF, 1KV DD-1351 CRL. 1300-01-3111 |1 R298 R51 POT. TRIM, 20K F1ARZ0K BECK 4600-02-0301 |2
NONE Lamp L5/30 LamP MURA | 2400-02-0D14 |1 cs9 CAP. CER NCD1. SPF1KVKTI0—CR NIC 1500-01-5507 |1 RA1 POT, TRIM, 500 91AR300 BECK 4600-05-0104 |1
NONE DISK. 1. 3PF, 1KV, TENP
SUPER KIT 2500-0191-02 WTK  12%00-0191-02 |1 core R213 R220 R221 RZ2E R230  IRES.C, 1/2u, 3%, 10 RC-1/2-10J STKPL | 4700-25-0100 {&
WAVETEK THTLE ASSEMBLY NO. 4 1 00 00-2929 i mev WAVETEK TITLE ASSEMBLY NO. 1 205-00-2930 REV WAVETEK Il TITLE ASSEMBLY NO. 3 208-00-2930 REV
PARTS LIST ASSY, PCA GENERATOR BD | ¢ ASSY, RIT PREWAVE LOAD ] ASSY. KIT PREWAVE LOAD 8
191-0930 i PARTS LIST 1910950 PARTS LIST 191-0730
PAGE 1 l PAGE 1 PAGE 3
REFER oNA T T
ENCE DESIONATORS PART DESCRIPTION DRIG—MFOR~PART-NO MFOR  |WAVETEK NO. ary/pPT REFERENCE DESICNATORS {PART DESCRIPTION ORIC-MFOR-PART-NO MFOR WAVETEK NO. arv/ey REFERENCE DESIGNATORS PART DESCRIPTION ORIG—MFOR-PART-NO MFOR  |WAVETEK NO. [\aTiai
NONE SUPER KIT : R247
2300-0191-03 WK |2500-0191-03 |1 c17 | CAP, CER, 22PF, 1KV DD-220 CRL 1500-02-2011 |1
2 ‘ R&8 RES, C, 1/2W, 5%, 2. 7N RC-1/2-273J ETHPL | 4700-23-2704 |1
STANDOFF. SWAGE . 187L |BR6911SPB-0. 187-34 LYNTR |2800-06-0018 (& €107 C94 CAP, CER, Z20PF, 1KV DD-221 CRL 1500-02-2111 |2 !
- 230DIA.  4-40. KNURL R&2 RES, C, 1/2W, 9%, 3. 9 RC-1/2-395Y STKPL |4700-23-3904 |1
C16 C24 C25 CH0 Co8 C69 CAP. CER, 30PF. 1KV DD-300 CRL 1300-03-0001 |&
e HEATSINK 209 WakE  |2BOC-11-0008 |2 ’ o ’ R103 R136 R139 R166 R167  |RES,MF, 1/8W. 1%, 100 RN3SD-1000F TR 4701-03-1000 |16
€45 CS1 Co2 €82 CAP. CER, 33FF, 1KV DD-330 CRL 1500-03-3011 |4 R169 R171 R172 R174 R180
Raot o o300 4609-73-0106 WOTK  [2509-73-0106 |1 ’ R225 R2%6 R2B R29 REY R9I
: 4600-05-0109 cse CAP. CER. . QOSIF, 30V cK-502 CRL 1500-03-0210 |1
RIIT RES. MF R10 R121 R125 R130 R133 RES, MF, 1/84. 1%, 1K RNS3D-1001F TRW 4701-00-1001 |24
« MF. 1784, 1. 2. 21K |RNISD-2211F TRU 4701-03-2211 |1 c11s CAP. CER, S60PF, 1K¥ DO-3618LL CRL 1300-05-6101 |1 R134 R14 R140 R1S R200 R23
Raz2 R44 R49 R33 R& R74 R82 R8I
RES. IFF. 1. 1X. 100 RN70D- 1000F TRW 4701-33-1000 {1 c13 CAP, MICA. 130PF, 00V | DMI5-131J ARCO  |1s00-11-3100 |[1% RE4 RAS RB6 RE7 RY3 R97
Qeo
a41 TRANS 2M3160-18(0BS? moT 4901-03-1600 |2 €32 CAP. MICA, S60PF, 300V | CDISFCS61F03 cDE 1300-13-6102 |1 R190 R250 R R&7 R&Y RES, M, 1/BW, 1%, 10K RN35D-1002F TRW 4701-03-1002 {3
G37 63g ANS, SEL. ZNI6E 998-00-00 )
;R'rv- 1- 4901-03-8550 N 51 WTR 4998-00-0051 |2 €105 C19 €93 CAP, ELECT, 10MF/2%V NRE 10763 NIC 1%00-31-0002 |3 R110 RES. WF, 1/6M, 1%, 100K |RNSSD-1003F TRW 4701-03-1003 |1
o RADIAL LEAD, SP .10
W1 5W2 SW3 SW4e SWITCH R111 RS2T R4 RES, MF, 1/8W, 1%, 1M RNSSD-1004F TR 4701-03~1004 |3
5102-00-000% WYTK 5102-00-0009 |4 €11 C110 €12 €2 Cé €95 CAR, ELECT, 100MF. 33V |NRE101M3ISVIOX12. S NIC 1500-31-0102 |& .
Sus SWITCH, 2! RADIAL LEAD,SP .20 R104 R113 R162 R1B2 R196  |RES. MF, 1784 1%, 10 SO43ED10R100F MEPCO | 4701-03-1009 |19
, 2PDT, MOM. $102-00-0010 WUTK $102-00-0010 {1 R204 R20S RI0L R248 RIS1
c14 €3 C4 CAP. ELECT, 1000MF/S0V | NRE102MSOV16X25 NIC 1500-31-0203 |3 R292 R255 R43 RS54 RSS
SWE SWITCH, 4PDT, PP 5102-00-0011 WUTK 3102-00-0011 |1 RADIAL LEAD, SP .30
BUTT R21 R253 RES. MF, 1/8W. 1%, 1. 1k |RN3SD-1101F TRW 4701-03-1101 (2
NN ON. CONICAL FO1-01 (BLACK] SHADH  |3103-04-0006 |6 c7 CAP, ELECT, 22001F: 16V | ECEA1CVR22SC PANAS  |1300-32-2201 |1 121 ANSSD-1210F RU o1 1210 la
N 4 18 RS RES, MF. 1/8W. 1%, 1 -03—
Ri61 THERMISTOR 18.4 OHMS | 1355-180FAK-BO1 FENWL  |5300-00-0002 |1 RADIAL LEAD. SF .30 R1 R143 R2 ’
P 800~
/723X CUST COATED ce CAP ELECT 16V RADIAL |NRE6E2M16VZ2X41 nIc 1300-26-8201 |1 R16 R192 R2 R216 R2Z9 R4 |RES.MF, 1786 1%, 1.21K |RN3I3D-1211F TR 4701-03-1211 |6
Ls .40
R170 R179 RES. MF. 1/84W. 1%, 12. 1K | RNSSD-1212F TRW 4701-03-1212 |2
€ss CAP. MYLAR, . 1MF. 100V 225° 10491WD3 SPRAG | 1300-41-0844 |1
TITLE
WaveETEK . roa o ASSEMBLY NO. 1100 00-2929 REV WAVETEK TITLE ASSEMBLY NO.  1208-00-2930 REV WAVETEK TITLE ASSEMBLYNG.  1208-00-2930 Rev
ASSY. CENERA
PARTS LIST 191-0930 5D c ASSY, KIT PREWAVE LDAD 8 ASSY. KIT PREWAVE L B
PARTS LIST 191-0950 . PARTS LIST 191-0950
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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,
r —
REFERENCE DESIGNATORS PART DESCRIPTION DRIC-MFOR—PART~ND WoR HAVETEK NO. aTY/PT REFERENCE DESIOMATORS _lparT pEBCRIPTION ORI~ MFOR-PART-NO MFOR WAVETER NO. arv/eT REFERENCE DESIONATORS PART DESCRIPTION ORIO~MFOR-PART-NO MFOR HAVETEK NO GTY/PY
R163 R3L RES, MF. 1/84, 1%, 124 RNSSD-1240F TRW 4701-03-1240 2 ING23
R131 R141 R22 RES, MF. 1764, 1%, 4. 64K | RAN35D-4441F TRW 4701-03-4541 |3
R38 RES, MF. 1784, 1%, 12. 4K | RNSSD-1242F TRW 4701-03-1242 |1 CR32 CR33 DIODE. ZENER SOOMW 1IN?S9 SIEM 4801-01-0939 |2
R44 RS7 RES, MF, 1. 8M, 1X. 46. 4  |RN330-44R4F TRW 4701-03-4649 SILICON PLANAR
R231 R264 RES, MF, 1 /644, 1%, 140 RNISD-1400F TRU 4701-03-1400 |2
R120 R129 R1S5 R181 R207 RES. MF, 178, 1%, 499 RN3SD-4990F TRH 4701-03-4990 |7 CR? DIODE. HIGH INJ282 FAIR 4801-01-3%282 |1
R152 RES. I, 1/68M, 1X. 130 RNS3D-1300F TRW 4701-03-1300 |1 R250 R41 CONDUCTANCE, ULTRA
FasT
R114 R117 RES, MF. 1/86. 1%, 1. 9K RNSSD-1301F TRY 4701-03-1%01 |2 RI0O R10S R178 RIE9 R71 R7Z|RES, MF. 1/6W, 1%, 4. 99K | RNDID-4991F TRW 4701-03~4791 |&
CR1 CR3 DIODE. RECTIFIER. 2KBPO2M e1 4801-02-02%4 |2
R168 R173 RES, MF. 1/8W, 1% 15K RNSSD-1302F TR 4701-03-1%02 |2 R164 R98 RES, ME, 1/84, 1X, 49. 9K | RNISD~4992¢F TRW 4701-03-4992 |2 BRIDGE
R202 R34 RES, MF, 1/84, 1%, 13 RNS3D—1SROF TRH 4701-03-1%09 |2 R127 R13% R137 R197 R? RES, I, 1784, 1%, 51. 1 ANISD-S1RIF TRW 4701-03-5119 |S CR22 CR23 CR24 DIODE. UWLTRA FAST 1NS244 vs7csF  |4807-02-0777 |3
R130 RES, 1. 1/686. 1%, 1. 62K |RN3SD-18621F TRH 4701-03-1621 {1 REO RES, MF, 1/84. 1X. 323 RNS30-3230F TRW 4701-03-5230 |1 CR10 CR1! CR12 CRI13 CR14 DIODE 1N4148 INA148 NSC 4807-02-6666 |14
CR15 CR16 CR17 CR20 CR21 COMPUTER. G/P, 73V, 2001
R267 REG, MF, 1/8W. 1%, 163 RNSSD-1630F TRW 4701-03-1630 1 R208 R244 RES. MF., 1/0M, 1% 59 RNSSD-S9ROF TRW 4701-03-59509 2 CR23 CR24 CR4& CRS A SWITCHING
RO RES. MF., 1/86, 1%, 182 RNS3D-1820F TRW 4701-03-1820 |1 R70 RES, MF. 1/8W, 1%, 604 RNS30~6040F TRW 4701-03-6040 |1 CR30 CR31 CRE CRY DIODE 3082-2811 S082-2811 HP 4809-02-2811 (4
SCHOTTKY, 15V, 20MA
R142 R144 R145 R1356 R210 RES, MF, 1/8M. 1%, 200 RN3SD~2000F TRM 4701-03-2000 (11 R143 R209 R242 RES. MF. 1/8W, 1%, 619 RNSSD-6190F TRW 4701-03-6190 |3
R214 RA243 R249 R3O R3I2 A73 CR18 19 DIODE. SET, 2-FD-777 4898-00-0003 KLG 4899-00-0003 |1
R240 R286 RES, MF, 1/84, 1X, 61. 9 RNSSI-41R9F TRW 4701~03-6199 |2 QTY: 2: 4807-02-0777
R223 RIST R40 RES. MF, 1/8W. 1%, 2K RNS3D-2001F TRW 4701-03-2001 {3
R115 R116 R122 R123 RES. MF, 1/68M, 1%, 681 RNISD-4810F TRU 4701-03-6910 |4 cR2 BRIDGE ASSY. 4 AMP RS602 DIODE |4899-00-0037 |1
R257 RY9 RES. MF. 1/8W. 1%, 20K RN3ISD—2002F TRM 4701~03-2002 |2
R13 RES, MF, 1/8W, 1%, 6. 81K  |RN35D~4811F TRW 4701~03-6811 |1 rRV1 DIODE. VARIETOR V36ZA8 oE 4899-00-0043 |1
R186 RES. MF, 1/84, 1%. 213 RNSSD-2130F TRW 4701~03-2130 |1
R263 R268 RES. MF. 1784, 1% 68. 1 RN39D~LER1F TRH 4701-03-5819 |2 34 TRANS 2N2219A4 NPN 222194 NSC 4901-02-2191 |1
R191 R193 RES, MF, 1788, 1%, 21. 3k |RNSSD-21352F TRW 4701-03-2152 (2 OENERAL PURPOSE TO-3
R179 R193 R261 R42 R43 RES. MF. 1/84, 1%, 750 RNS5D~7300F TRY 4701-03-7500 |S
R126 R1S3 RES, IF, 1/8M. 1%, 221 RNSSD-2210F TRH 4701-03-2210 2 ) Qs Qs TRANS, SILICON, PLANAR. | 2N234&9A MOT 4701-02-3691 2
R244 R47 RES, MF, 1/6W, 1%, 78. 7 RN3ISD-TOR7F TRW 4701~03~7879 |2 EPITAXIAL, NPN, TO-18
)\ ,E.I._E . REV
MVETEK TITLE ASSEMBLY NO.  {20g-00-2930 REV V\/AVE-‘-EK TITLE ASSEMBLY NO. 1208-00~2930 REV \A/A K TITLE ASSEMBLY NO 1208~00-2930
ASSY. KIT PREWAVE LOAD ® ASSY. KIT PREWAVE LDAD B ASSY, KIT PREWAVE LOAD B
PARTS LIST 191-0930 PARTS UST 191-0950 PARTS LIST 191-0930
PAGE S5 PACE 7 PAQE 9 |
REFERENCE DESIONATORS PART DESCRIPTION ORIO-MFOR—PART~NO MFOR WAVETEK NO. aTY/PY REFEREMCE DEBIONATORS PARYT DESCRIPTION ORiO—F OR-PART-NO "FOoR HWAVETEK NO. GTY/PT REFERENCE DESIONATORS PART DESCRIPTION ORIG-MFOR~PART-NO MFOR WAVETEK NO. QTY/PT
R11 RA7T RES, IF. 1760, 1%, 2. 21K | RNSSD-2211F TRW 4701-03-2211 |2
R&0 RES, #F. 1/BW, 1%, 8. 29% | RNS3D-8231F TRW 4701-03-82%1 |1 a3s TRANS 2N29054 PNP 2N29034 NSC 4901-02-9051 |1
R18 RES, MF. 1/84, 1%, 240 RNISD~2400F MEPCO | 4701-03-2400 |1 QENERAL PURPOSE TO-3
R101 RES. F. 176U, 1%, 909 RNSSD-9090F TRW 4701-03-9090 |1
R20 R232 R233 R234 R269 RES, MF., 1/6M, 1%, 249 RN3SD~2490F TRW 4701-03~-24%0 |5 Q12 613 Q17 Q18 619 022 A23|TRANS. NPN, TO-92 2N3%63 FAIR 4901-03~-3530 |16
R108 RES, IFF, 1706, 1%, 9. 09K | RNSSD-9091F TR 4701-03-9071 |1 Q29 a26 028 G3 G30 G632 G4
R147 R148 R157 R215 R22S RES. MF, 1/684, 1%, 2. 49K | RN35D—2491F TRY 4701-03-2491 |8 a7 @8
R&6 R78 R?1 R154 RES. MF, 1784, 1X, 90. 9 RNISD-F0RW TRH 4701-03-90%9 |1 ot 4901-03— s
Q10 TRANS, NPN, -TO-92 "PE3646 e H450
R107 RES. MF, 1784, 1%, 24. 9K | RNISD-2492F TRW 4701-03-2492 |1 R217 R219 R227 RES. MF. 1/4W. 1%, 1K RN&OD:001F TRW 4701-13-1001 |3 3 NBC 4901-03-9030 |1
@29 TRANS, CENERAL 2N390: =
RL77 REE, MF, 1768, 1%, 2. 74K | RN33D-2741F TRW 4701-03-2741 |1 R23 R26 REG, MF. 1/4H, 1X. 49. 9 RNGOD-AFRIF TRH 4701-13-4999 |2 PURPOSE. NPN, TO-92
R160 REB. . 1/6M, 1%, 27. 4 RNSSD-27R4F TRW 4701-03-2749 |1 R1B4 RES, MF. 1/44. 1%, 619 RNAOD-6190F TRW 4701-13-6190 |1 ata TRANS 2K3904 NPN 2NI904 FAIR 4901-03-9040 |1
QENERAL PURPOSE TO-92
R194 REH. MF, 178W, 1%, 301 RNSSD-3010F TRW 4701-03-3010 |1 R235 R236 RES, 4. 1/2W, 1. 95.3 RNASD-9IRIF TRUW 4701-23-9939 |2 - FAlR +901-03 .
015 G146 G20 G21 TRANS 2NI904 PNP 2N3906 (0BS) -9060
n‘x’;a R183 R4? RS0 R7 R79 RES. IF. 1/6W. 1%, 3. 01K | RNSSD-3011F TRW 4701-03-3011 |8 R224 REB. M. 1W, 1%, 300 RN7QD--1000F TRW 4701-33-1000 |1 OENERAL PURPOSE TO-92
R92 R99
R237 R238 R23IT R241 REB. MF., 14, 1X. 61. 9 RN70D-61R9F TRU 4701-33-6199 |4 @36 TRANS 2N3160-18(088) moT 4901-03-1600 |1
R18& REY, MF. 1704, 1%, 301K RNSSD-3013F TR 4701-03-2013 |1
R12 RES NETWORK 470 1OPIN |4310R-101-471 BOURN | 4770~00-0009 |1 a1 TRANS N-CHANNEL JFETS |2N3484 MOt 4901034850 |1
R212 RES. WF., 1/6W, 1%, 30. 1 RNSSD-J0R1F TRW 4701-03-3019 |1 SIP BUSS
@1 G2 024 G627 G31 633 TRANE 2N3771 PNP 2N3771 NSC 4901-03-7710 |6
R259 REB, MF. 1/6W, 1%, 332 RN3SD-3320F TRW 4701-03-3320 |1 R124 R24 RES NETWORK 68002% 4308R-101~681 BOURN  |4770-00-0031 |2 SWITCH TO-92
ePIN SIP BUSS
R19 RES, MF, 1/6W, 1%, 3. 32K | RNISD-3321F TRU 4701~03-3321 |1 u7 TRAN BIPOLAR PNP DUAL |LSa52-32 LINSY |4902-3%-2000 |1
R112 RES. M, . 6W. 1%, 10M m-181 CADDO  |4799-00-0003 |1 HONOLITHIC TO-32
R77 R90 RES. MF, 1/8M, 1%, 3. 63K  |RN33D-3631F TRW 4701-03-363%1 |2
CR29 DIODE, ZENOR. 5.1V, IN7314 FAIR 4801-01-07%1 |1 Q39 TRANS, SEL, 23866 4998~00-0051 wWTK 4998-00-0051 |1
R132 R149 RES, 1. 1/84. 1%, 392 RNS9D-3920F RW 4701-03-3920 |2 SOOMH. GIB, IN791A QTY: 1: 4901-03-8660
R176 R33 RES, IF, 1/0W, 1%, 464 RNS3D-4640F TRW 4701-03-4640 |2 CR27 CR28 DIODE. ZEMER. &.2V. 1NB23A noT 4801-01-0823 |2 ve oP AP TLOBOCP Tt 7000-00~8001 |1
| | 1
WAVETEK TTE ASSEMBLY NO. 1208 00-2930 REV \WAVETEK TITLE ASSEMBLY NO. 1208 00-2930 REV WAVETEK TITLE ASSEMBLY NO.  1206-00-2930 REV
ASSY, KIT PREWAVE LOAD L] ASSY, KIT PREWAVE LDAD B ASSY, KIT PREWAVE LOAD 8
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFCR WAVETEK NO. arY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER—-PART-NO MFGR WAVETEK NO. aT¥/PT
3
NONE ASSY, SWTCH SW5—0950 191-1723 WYTK 1202-00-1723 |1
vi1 v13 OP AMP. DUAL JFET TLOG3CN TI 7000-00-8300 ;2
INPUT NONE ASSY, SWTCH SW7-0950 191-1724 WVTK 1202-00-172% |1
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BANDWIDTH DUAL FET ’ '
INPUT :
u2 oP-arP LFIS&N NsC 7000-03-5500 |1
va DIODE ULTRA FAST LD  |CA3019(0BS) HARIS | 7000-30-1500 |1 |
CAPCAC "0BS 4/19/91* ;
ve TRANS ARRAY, GQENERAL |CA3083 RCA 7000-30-8300 |1
PURPOSE, NPN
u1 TRANS ARRAY. HIGH CA3127E RCA 7000-31-2700 |1
FREG, NPN
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: |
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i PACE 11 PACE 1 |
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REFERENCE DESICNATORS PARY DESCRIPTION ORIC—MFOR—PART-NO MFGR IHAVETEK NO. QTY/PT
NONE ASSY DRWQ. CENERATOR 0102-00—0933 WTK 0102-00-0953 1
SWITCHES
NONE BRKT 133-305 WTK 1400-00-1673 1
1 PLATE, SW 008-004 WYTK 1400-00-2130 2
R119 R2462 Re2 POT, CONT. 10K 4609-71-031% WTK 2609-71-0319
FROM: 4600~01-~0312
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4 SWITCH STOP 212-33-0046 cTs 3104-07-0002 a .
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Py
’ [ nevJ ECN l BY louel APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
AEASON EXCEFT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION
REFERENCE _DESI1ONATORS PART DESCRIPTION OR10-MFOR-PART-NO WFOR WAVETEX NO. aTv/PT REFERENCE DESIONATORS PART DESCRIPTION ORIO-MFOR-PART-NO "FoR WAVETER NO. QTY/PT REFERENCE DESIONATORS PART DESCRIPTION ORIG—MFOR-PART-NO HFOR WAVETEK NO. aTY/PY
NONE ASSY DRWG. PULSE BD 0101-00-0945 WITK 0101-00-0%4& | 1 =0 | 2 NONE BUTTON. CONICAL FO01-01 (BLACK) SHADW | 5103-04-0006 | 8
R?1 R93 RES, #F. 1/6M. 1%, 221 RNISD-2210F TR 4701-03-221
NONE BCHEMATIC, PULSE BD 0103-00-0944 WUTK 0103-00-0946 | 1 €8 . U1 U1l U13 Us 1c Mc10102 moT 8001-01-0200 | 4
R13 R37 RE R84 RES. MF, 1/6M, 1%, 249 RNY30-2490F TRW 4701-03-2490 | 4
NONE ASSY, SHITCHES PULSE 191-096% WTK 1202-00-0966 | 1 U3 us U7 us U9 1c MC10104 mOT 8001-01-0400 | 3
RY L #F . . 49K | RN33D-2491F TRY 4701-03-2491 | 1
NONE ASSY, SWITCH BRKT 190-0964 WYTH 1206—00-0984 | 2 RES. . 1/60.1%.2 u2 {4 MC10107 not 800:1-01-0700 | 1 1
R27 RES. MF, 1/ %, 2. 74K | RNYSD-27a1F TRW 4701-03-2741 | 1
€10 c3s CAP. CER. SPF. 1KV DO-050 cRL 1300-00-%011 | 2 €8 o 1% U10 V12 UA 1c ne10116P moT 8001-01-1600 | 3
R&6 RES, #F, 1/66: 1%, 27. 4K | RNI3D-2742¢ TRW 4701-03-2742 | 1
€21 C22 €31 C4 C49 C3 CAP. CER. 10PF, 1KV DD-100 CRL 1500-01-0011 | & a9 | 2
R1? R49 RES. WF, 1/8W. 1%, 27. 4 RNISD-27R4F TRW 4701-03-274
€1 €19 C20 C23 C32 C33 C46 | CAP.CER, MON.. 1M, S0V | CACO3ZIUI042050A CORNG | 1500-01-040% | 14 '
€47 C48 C30 C31 C34 C33 Cs R1 Ré4 RES. MF, 1764, 1X. 3. 01K | RNS3D-3011F TRW 4701-03-2011 | 2
C16 €43 CAP. CER. 130FF, 1KV DD-151 CRL 1800-01~-5111 | 2 R37 RA1 R79 RES, IF. 1/8W, 1%, 30. 1K | RN33D-3012r TRW 4701-03-2012 | 3
€18 €2 C30 C33 C44 C43 CY | CAP. CER, 22PF, 1KV DD-220 CRL 1300-02-2011 7 R18 R34 RES RES, MF, 1784, 1%, 332 RNSSD-3320F TRY 4701-03-3320 | 3
c29 CAP, CER, 220PF, 1KV po-221 CRL 1300-02-2111 | 1 RB9 R93 RES, MF, 1/64. 1%, 33. 2 RNSSD-33R2F TRW 4701-03-3329 | 2
C17T €3 CAP. CER. 33PF. 1RV DD~330 CRL 1300-03-3011 | 2 R43 RES. MF, 1/8W. 1%2.38. 3k | RNS3D-3832F TRY 4701-03-23832 | 1
€24 C34 €37 €32 CS3 C7 €€ | CAP.ELECT, 100MF, 23V ULBIVIO1M NICH 1500-351-0102 | 7 R14 R3S RES. MF, 1/8W, 1%, 392 RNS3D-3920F TRW 4701-03-3920 | 2
RADIAL LEAD, BF .20
R20 R31 RB7 RI0 RES. MF. 1/8, 1X, 499 RN3SD~4990F TRW 4701-03-4990 | 4
€19 €28 C42 CAP, MYLR. . 0022MF100V | 223P22291WD3 SPRAQ | 1500-42-2214 | 3
R28 R3 R34 R71 R77 RES, MF, 1786, 1%, 4. 994 | RNI3D-4991F TRW 4701-03-4991
C14 €27 CAl CAP. MYLAR, . O22MF 100V | 229f22391WD3 BPRAC | 1500-42-2314 | 3
R38 A&7 RES. I, 1/6W. 1X, 49. 9K | RNSID-4992F TRW 4701-03-4992 | 2
€13 €2 C40 CAP. POLYE. . 221F, 80V 192P2249R8 BPRAQ | 1300-42-2403 | 3
R23 R76& RES, MF, 1/8W, 1%, 56. 2 RANSI0-S6R2F TRW 4701~03-3429
12 c28 €39 CAP. TANT, 2. 2F, 25V 196D223XP025HAL 8PRAG | 1300-72-2%02 | 3
TITLE ASSEMBLY NO, REV ASSEMBLY NO. REV TITLE ASSEMBLY NO REV
WAVETEK £100-00-0946 WAVETEK 1100-00-0946 WaveTeEK 1100-00-0944
PARTS LIST PoA PIRSE PARTS LIST Poa Puase PARTS LIST Fea. puLeE
PACE | _PAQE 3 PAQE 3
REFERENCE DESIONATORE PART DESCRIPTION OR1Q~1FOR-PART-NO HFOR HAVETEK NO. aTY/PT REFERENCE DESIONATORS PARY DESCRIPTION ORIC-MFOR-PART—NO MFOR WAVETEK NO. aTY/PT
R22 R38 RES. MF., 1/6M, 1%, 576 RNS39-5760F TRW 4701-03-5760 | 2
ct1 ¢ CAP. TANT. 22rF, 20v | 202A2002226M3 WATSO | 1500-72-2621 | 2
R33 R&S RES. MF, 1/6W, 1%, 3. 76K | RN33D-3761F TR 4701-03-3761 | 2
NONE PULSE BOARD 191-0946 WVTK 1700-00-0946 | 1
R16 R21 R32 R3D RES, 1, 1/84, 1%, 681 RNSSD-6810F TRW 4701-03-8810 | 4
P1 P2 P3 P4 CONNK. BOTTOM ENTRY, PC | 09-32-3102 MOLEX | 2100-02-0120 | 4
R2% R4 RS R73 RES. MF, 1/6W, 1%, 6. 81K | RN33)-5811F TRU 4701-03-6811 | 4
NONE BUEES BAR STANDOFF 2110-001 ARTWR | 2100-03-0024 | 17
R13 R&O REB. MF. 176, 1X,82. 3 RNS30-82ROF TRW 4701-03-82%9 | 2
R17 RA2 RS RES, MF. 1/6W, 1X, 100 RNS5D-1000F TRU 4701-03-1000 | 3
REO R94 RES, MF. 1744, 1%, 49.9 RNAOD-4IRIF TRW 4701-13-4999 | 2
RI3 Ré1 R78 RES, ¥, 178, 1%, 1K RANSSD-3001F TRW 4701-03-1001 | 3
R12 R40 R48 RSO R& R4 RES MODWLE 4308R~101-4681 BOURN | 4770-00-0031 | 6
R24 R75 RES. IF, 1/84. 1%, 10 RNS5D-10ROF TRW 4701-03-1009 | 2
CR1 CR10 CR11 CR12 CR13 DIODE 1N4148 FAIR 4807-02-6666 | 17
Ra4 RES. MF, 1788, 1%, 10. 3k | RMSSD—1032F TRW 4701-03-1092 | 1 CRi4 CR1S CR1& CR17 CR2 CR3
CR4 CRS CR& CR7 CRE CRY
R3s ABO RES, MF, 1/70M. 1%. 1. 1K RN33D-1101F TR 4701-03-1101 | 2 - v +901-02-3691 |
024 @25 02% Q27 ™ 2N23494 -~
R43 R4S RY R92 R94 REB. W, 1/64, 1%, 130 RNSSD- 1 300F TRU 4701-03-1300 | S :
a1 911 @12 42 TRANS 2N3%6D FAIR 4901-03-3630 | 4
R&9 RES. MF, 1/8M. 12, 1. 3K RN35D~1301F TRW 4701-03-1301 | 1
@10 G1&6 Q19 G20 G21 @23 G4 | TRANS 2N3904 FAIR 4901-03-9040 | ¢
A2 RES, MF. 1/60, 1%, 1. 62¢ | RNSSD-1621F TRW 4701-03-1621 | 1 Qa7 a8
R24 R74 RES, MF. 1/0W, 1%, 182 RNSSD-1820F TR 4701-03-1820 | 2 a17 @18 @22 @9 TRANE 2N3906 FAIR 4901-03-9060 | 4
R3I0 R32 R6B R72 RES, #F, 1/8M. 1X. 200 RNSSD-2000F TRW 4701-03-2000 | 4 @13 G14 Q15 G3 04 @5 TRANG n3771 NSC 4901-09-7710 | &
R10 R11 R2D RI? R47 RS9 R RES. MF, 1/BM. 1%, 2K RNS3D-2001F TR 4701-03-200t | 8 NA BWITCH ASSY.PB 3103-00-0042 WTK 5103-00-0042 | 1 1
RE2 4
NA SWITCH ASSY.PB 9103-00-0043 WTH 3103-00-0043 | 1
R&2 RE1 RE3 RES, MF. 1/8W, 1%, 20. 3K | RNS5D-2092F TR 4701-03-20%2 | 3
B —
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY ND. REV 1
WAVETEK 1100-00-0946 WaveTeEK $100-00-0946
PARTS LIST PCA, PULSE PARTS LIST PCA. PULBE
__PAGE 2 L _PAGE &
REMOVE ALL BURRS DRawn DatE
MATERIAL PROJENGR
TITLE
Jlil!lif APPAOYV
PARTS LIST
TOLERANCE UNLESS
T ;J;NEDI::ISE SPECIFIED PCA' PULSE
 § B ANGLES :1
WAVETEX PROCESS XX 030
DO NDT SCALE DWG _|Mooe. no OWG NO nev
NOTE UNLESS OTHERWISE SPECIFIED SCALE 191 1100-00-0946 A
e 23338 sHeeT 1 oF 1
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FE2R0CR MO, R38N

7 6 5 t 4 3 2 | 1



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

(2) 4S REQUIRED

(5) AS REQUIRED

AS REQUIRED

NO.4-40x "z~ PAN HEAD SCREW(Z FLCS.)

INTERNAL TOCTH LOCK WASHER

3/8 " PANEL NUT

1

Intvl

[ anonzl are

R3l

BUSS AS
SHOWN

BUSSE AS
SHCWAN

N
TYPICAL SWITCH
HARDWARE STACK -UP pLace pETENT 3 posimiows
AS SHOW, y
FIXEDSTOR STOP (ITEM 3 AND 4)
- ADDED STOP(2)
510499-0035 5104-99-0039
Sw1 SWo
WIRING DETAIL WIRING DETALL
WAFER Aanp B 4-40x 2" | WAFER A anoB 4-40x 2%

SCREW SCREW
SRl ki oo 0 c00PR 192568 \NAVAWEE TEK se rce-cnronns
WATERIAL ";fJ’f"fz e Yo domee -

TS ASSEMBLY
2. #2484 AWG BUSS WIRE. TOLERANCE UNLESS DFETENT, PULSE BOARD
;';‘:i’}“ PROCESS x)?x :.g: s:;cc.:;‘sou
XX -
/o ALL WAFERS SHOWN 1 F. L CCw POSITION. DO NOT SCALE DWG [=o0tt ~o o WO e
NOTE UNLESS OTHERWISE SPECIFIED SCALE / 9/ 0/02_00_0966
oear 23338 sweel 7 OF /
P e e
8 7 6 5 + 4 3 2 1




Y -
REFERENCE DESIGNATORS i PART DESCRIPTION OR[G~MFOR-PART-NO MFOR WAVETEK NO arv/PT
T
|
NONE | ASSY DRWG, PULSE 0102-00-0966 WK 0102-00-0966 | 1
| SWITCHES
NONE PLATE. SW | 008-004 WwTH 1400-00-2130 | 2
i |
NONE i POT,CONT, 10K 4609-71-0307 WYTH 4609-71-02307 | 1
| FROM: 4600-01~0312
H {
NONE | POT. CONT. 10K 4509-71-0320 | wuTk 4609-71-0320 | 1
{ FROM: 4600-01-0312 ‘
NONE ! WAFER | 147-400 i WYTH 5104-02-001% | S
H |
NONE | swITcH sTOP ! 211-33-001 | TS 5104-07-0001 | 2
NONE | BWITCH STOP 1 212-33-006 L cTs 5104-07-0002 | 2
NONE ‘ DETENT, HOD ‘ 3104-99-0035 ] WYTK 5104-99-0035 | 1
| FROM: 5104-01~0010 ! i
I i !
NONE : DETENT MOD $104-99-0039 | WVTK $104-99-0039 | 1
' FROM. 5104-01-0010 ‘
: |
! i
' {
! i
: i ]
; ' i H
: . i .
\ | |
i i !
H i H s
: ; 1 i i
!
i i | :
T . T - 4:;
i TITLE \SSEMBL Y NO i OREV
WAVETEK | 1202-00-0%66 i
PARTS LIST ASSY. SWITCHES PULSE '

REMOVE ALL BURRS

Tam-.
AND BREAK SHARP EDGES

DAT(

WVAVETEK ..on. - covomn

MATERIAL PRO)ENGE
TITLE
RELEASE arpROV PULSE BOAHD SW]TCH
TOUERANCE UNLESS PARTS LIST
FINISH OTHERWISE SPECIFIED
WAVETEK PROCESS xx g;g ANGLES 1
DO NOT SCALE DWG MODEL NO OWG NO Rev
scaLt 191 1202 5
Geni 23338 swEeT 1 ofF q
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2. THIS SHEET 1S INTENDED TO SHOW MC"MANICAL
ASSEMBLY ONLY - REFERENCE SHEET - OF 2
FOR WIRING.

SEE PARTS LIST NO: 1101-00-0952

. -8 7 ] 6 | 5. s g . 3. 2 |
P l * * .. REV ECv
Yves DOCUMENT muu PROPRIETARY S9POR- = Ina:
MATION ANO DESION RIGHTS SELONGING TO ~ ag T . AP, . 734
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY : R R S =a, -l
NEASON EXCEFT CALISRATION. OPERATION. AND ! n |Eco=89-106 aen bsad]
D
NO.ox ¥a5 TYPE "B PAN HEAD
SCREW WITHSFLIT LOCK
WASHER (TYP.4PLCS.)
NO.8-3C x i - A
SCREW v LS
WASHER  ANL FLAT WASHER,
SPLIT LOCK WASHER AND
MIT (4 PLCS.)
J1Z IS SELF
RETAINING
C
KNO. 6-32x% " PAN HEAD
SCREW WITH ELAT WASHER(Z >,
SPLIT LOCK WASHER AND
MJT (2PLCS?)
NO.6-F2x /2" SOCKET HEAD CAP
. SCREW WITHSPLIT LOCK WASHER, FI AT
WAZHES . GND. LUG (AS RERD) AND NO. &
METAL LOCK NUT
<=
(REF) REAR
PANEL
B
JSZ5 DIA. x.375 LONG
CHOBERT POPRIVET (2FLCS.) ]
@Y{RM!NAL
A}
. \ STAMP TO BE IN THIS
SWITCH DETAIL AREA OF REAR PANEL
-SHEET & USE BLACK EPOXY PAINT
1} L [
DETAIL "A”
Ay AT N
S ahe e A oces P coOPER ek NAVAVE TEK v voseccuvoms| A
MATERIAL PROJ ENGR

TITLE

RELEASE arPROV

TOLERANCE UNLESS

FINISH

OTHERWISE SPECIFIED

ASSEMBL Y

REAR PANEL

WAVETEX PROCESS ::1 :-:;g ANGLES +1° (A 3)
DO NOT SCALE DWG  [w0otLno OWG NO eV
scaLe /97 0102-00-0952 | L
NOTE UMLESS OTHERWISE SPECIFIED
. . 23338 eer ] of 2
12
m&a—-

P
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1 d 6 5 ¥ 4 | 3 2 | 1
REV ECN j BY [DA'!I APP
THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND ODESIGN RIGHTS BELONGING 7O
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALHIRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
l
WIRE LIST
DESTI® .°N
AWG | COLOR | LENGTH [TFROM _ 10
—_—— P —_—— 22 | RED 5 S
22 RED 5" T1 =2 |
PS5 22| WHT/RED| 5~ il 33
T1 wiz | 5" P5-4
BLK Ea RED ‘ 2| G 5 |T1__[p55
ORN 3 f: 1o WHT/RED 3 2 GRN > 11 =
i & T 22 | WHT/GRN] 5" 11 {p5-7
i 3 b RED 2 22| waI/Bu] o 11 [P5-8
T 22 | BLU 5 7L (P59
WKNT/ BLK
/8 Vo GRN s 22| B 5 T [P5-10
f— .y WHT/GRN ; -
J13 ' GRN 28| BIK (R ST e
e S S S c — 6 24| R (22 TR NG
c A X 1 aw 24 | WHT/BLK| 4 378" 17] JI3-E
! " cor — ) 24| GRY LIECL RPN )
: wor o?; g: Lo o 24 | WHI/GRY| °© 11 [Ji3-F
!
| GND (115v) 250%%A58 _ | wHT/GRY 5; 1 8 22 | b1 3 167 1 J13-P [SH1-3
| e @30V) 250V, % 458 © O~ f BLU 2 [ Ry 3 UT 1 iss [skil
[ F7 | ~ oo 22| o ST 15 [Shi2
| i C b 2| BwW ST J13-L |1k
' I 22 | BUSS | —— | J13-B |JI-H
| _J,E_g,i_ﬁ o 18 | GRN/YEL| 6 3/u" | JI3-LIA3 E2 <«
e1 GRN/VEL To FRONT PANEL(AE EI) 18| GRN/YEL| 11 1/2° | A EL (R EL | wi) winE .
1= | GRN/YEL| 3 172" | A3 E1 A4 E8 | We | Maeic s @
% GRN/YEL To GEN BD (A4 E8)
~
3 0 Zl >
2| ¢ o @
%‘O‘ 2 REAR PANEL —
10, (Aa3) 8
'
| Q!
I a4
.3 ~~
—0 POWER SWITCH JI3
Powfﬁ 15 WITCH (WIRING) CWIRING)
- - —_ PIN 1 (RED ) — PIN3 (WHT) -
PINZ (BRN) \1\“ L —pna (sL0) 1
@—/I \ -
WALl ITEM NON C SEA ks 7 s
INSHLATGR AS INDICATED IKES 771 U1,
th ILILA:I:ED LINE W/TuE Az FEFE WIRE LIST
Yo (il SHRINK SLEZEVING
USE 130.2-5tox /2" ROUNL: AN X sy eoces |CHE £ < ACK |12 WWAVE TEK ... orco- cuvormn
HELD SCREN VITHSPLIT MATERIAL rrosesen T
LOCK WASHEE {SFLIT. e
TOINSTALL ON ITEM = s e ASSEMBLY,
1. THIS SHEET IS INTENDED TO SHOW WIRE HOOK UP oA DL REAR PANEL
ONLY - REFERENCE SHEET 1 OF 2 FOR MECHANICAL ::“"s‘”""noc“s XX : 010 ANGLES 1 43)
ASSEMBLY. DO NOT SCALE DWG _[M00tL .0 OwG %0 v
NOTE UNLESS OTHERWISE SPECIFIED SCALE 19 0/02-00-0952 | L
S 23338 smEEr 2 aof 2
$ BHOP QRAMNC I /ACCUPRESS
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REFERENCE DESIGNATORS PART DESCRIPTION ORIO-MFOR-PART-NO WFOR | WAVETEK NO. | aTv/pT
NONE ABSY DRWG.REAR PANEL | 0102-00-0952 WK | 0102-00-0982 | 1

2 SPACER B480 WTK | 1400-00-0833 | 2

7 £ND BELL 157-300-£8 wTK | 1400-00-3224 | 1

° POST 180-302 WK | 1400-00-3020 | 4

1s LABEL . WARNING 801-6940 WTK | 1400-00-4940 | 1

10 INSULATOR, PWR SWITCH | 801-8370 WTK | 1400-00-8370 | 1

REF: 1600-99-0001

14 I.D. LABEL 801-9090 WK | 1400-00-9090 | 1

s BRACKET. SWITCH MNTC | 189-3263 Wk | 1400-01-3263 | 1

8 REAR PANEL 191-3782 WTK | 1400-01-3782 | 1

2 SHIELD, VOLTACE 191-3190 WYTK 1400-01-3190 1

3 HOUSING 1-640433-0 ane 2100-02-0080 | 1

6 RECEPTACLE evut CORCM | 2100-03-0026 | 1

11 SOLDER LUG 11A144 ZIER | 2100-04-0023 | 3

12 FUSE. 3/44, 250V, 5-B 313-730 LITFU | 2400-03-0011 | 1

3 | SwITCH ASSY PB 3103-00-0020 WTK | 5102-00-0003 | 1 .
T | TRANSFORMER 5600-00-0031 coIL | s600-00-0031 | 1

i |
WAVETEK TITLE ASSEMELY NO. 1101-00-0952 REV 8 -
PARTS LIST ASSY, REAR PANEL
PAGE_ 1 i

REMOVE ALL BURRS DRAWN OATE
0D BREAK SHARP EOGES
TITLE
RELE&SE APPROV
PARTS LIST
L — et e ASSY, REAR PANEL
F:NISH
v.’:vﬂsx PROCESS ;:" 1010 ANGLES 1)
DO NOT SCALE DWG  |“00€L No WG HO. 7
scaLE 191 1101-00-0952 B
Sime 23338 seer | of 1

2

1



8 L 7 6 5 4 4 3 2 1

: REV ECN 8Y DATE APP
B | ¢ 4939 PRyl BRIV I
THIS DOCUMENT CONTAINS PROPRIETARY INFOR- o | 4632 "
MATION ANDO DESIGN RIGHTS BELONGING TO |9 -
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY (X9 N
REASON EXCEPT CALIBRATION, OPERATION, AND D 8043 3 e LA
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

NO. 4- 40 x3/8"PAN HEAD
SCREW WITH SPLIT LOCK
WASHER OND SELF LOCKING
NUT

NO.6-32x%/6*PAN HEAD
SCREW WITH SPLIT LOCK
WASHER AND SELF
LOCKING NUT

:1 NOTE BOTTOM EOZ=E
OF FRONT PANEL

[or0z-00-cs87 [0 ] o

(Z)
@ NOTE QORIENTATION OF
\{% GROUND LUGS,AS SHOWN
NO.4-40x5/15%,82° FLAT 2
HEAD SCREW.
APPLY A DROP OF LOCTITE INSTALL #20 AwWwG BUSS WIRE
230 e o0 020 et AR
AFTER ASSEMBLY. WIPE
AWAY EXCESS IF NECESSARY 1
@ BNC GROUND LUG ORIENTATION
) (@) .
NOTE: N 2100-0/- 0006 ]
BNC SHELL OBTAINED FROM ]
CHASSIS CABLE KIT
£/N 1207-00-0954
AEMOVE ALL BURRS ORAWN oare
AND BREAK sHARP €0GES | D CCL- - 4~ |77RP WAVETEK fan OG0 Cavromm
MATERIAL PROANGR .
Teat. o frorogTime
TR e ASSEMBLY
oCeaneE g FRONT PANEL
HEAWIS CIFIED
1. FOR FRONT PANEL PARTS LIST SEE: 1101-00-098/ :.'2",5(“".(,“0‘“5 ::!i:;g ANGLES 1 (AZ)
DO NOT SCALE DWG __|M00tL no oWG N0 nev
NOTE UNLESS OTHERWISE SPECIFIED SCALE /Q/ 002'00‘ 098/ D
ora 23338 saeer /o [

il | 7 6 5 t 4 - 3 2 | 1



REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFCR—-PART-NO MFOR WAVETER NO QTY/PT
NOME ASSY DRWE. FRONT PANEL [ 0102-00-0981 WTK 0102-00-0981 1
NONE OIAL asSY WVTK 190-187 1201-00~1873 | 1
2 INDICATOR. DIAL 180-303 WUTK 1800-00-4970 | 1
3 FRONT PANEL 190-3770 WUTK 1400-01-3770 | 1
4 ANGLE, PANEL. MNTG 190-4523 WUTK 1400-01-4323 1
5 ANGLE, PANEL MNTG 170-4533 WUTK 1400-01-4533 | 1
& CONN BNC KC-7746 KING 2100-01-0002 S
8 SQLDER LuG 1497 SMITH | 2100-04-0012 | 5
9 SOLDER LUG 11144 ZIER 2100-04-0025 | 1
10 BUSHING NYLINER 2OFF THOMN | 2800-01-0002 | 2
1t BEARING, PANEL 119 SMITH | 2800-01-0004 1
12 BUSHING (NYLINER)1/8 2L2FF THOMN | 2800-01-0005 | 1
14 WASHER. SHOULDER 2668 SMITH | 2800-27-0004 | 11
13 NYLOM FLAT WASHER 2264-N-385 AMTOM | 2800-28-000% | 1
15 WASHER. WAVE SPRING 5804-133-1 SEA 2800-28-0021 | 1 C
16 | WASHER, FLAT. BRASS. | S714-62-32 SESTM | 2800-28-0022 | 1
i .025 ID. . 400 OD
I
i
TITLE ASSEMBLY NO. REV
WavETEK 1101-00-0981 A
PARTS LIST ASSY.FRONT PANEL
PAGE 1
REFERENCE DESICNATORS PART DESCRIPTION ORIG-MFER-PART-NO MFOR WAVETEK NO GTY/PT
RS& POT, DIAL, 5K +/-5%, ECONCPOT MKIII 78PF-14 NEI 4400-05-0212 | 1
PRECISION. LINEAR
] p——
i 4
i
‘ ]
TITLE ASSEMBLY NO REV 1
WaveTEK 1101-00-0981 I a
. PARTS UST ATSY. FRONT PANEL ,
! !
L PACE 2 i
REMOVE ALL BURRS DRAWMN DAt -
AND BRERK SHARP EDGES W
AVETEK ...oorcusoma| A
TITLE
RELEASE aPPROV
FRONT PANEL
TOLERANCE UNLESS
FINISH OTHERWISE SPECIFIED PARTS LlST
WAVETEK PROCESS ::* . g;g ANGLES *1
DO NOT SCALE DWG MODEL NO OWG NO REV
o2 OLOLE DWG |
scalt 191 1101-00-0981
B 23338 sweer ] oF
3 2 | 1
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