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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
1o 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, uniess 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'ttouch the outputs of the instrument or any exposed test wiring carrying the output
signais. 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'tdisconnect the green and yellow safety-earth-ground wire that connects the ground
lug of the power receptacle to the chassis ground terminal {marked with @ orA).

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 instaliation 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.




1.1 THE MODEL 188

The Wavetek Mode! 188, 4 MHz Sweep/Function
Generator, is a precision source of sine, triangle and
square waveforms plus dc voltage. All waveforms are
front panel variable from 4 mHz to 4 MHz and can be
internally or externally modulated. Frequencies are
variable linearly or logarithmicaily within a frequency
range. When used as a sweep generator, an internal
ramp generator provides a recurring sweep over a
1000:1 (linear) frequency range or 10,000:1
(logarithmic) frequency range. Output can be con-
tinuous or the generator can be triggered or gated by
an external signal or a front panel switch. Amplitude
of the waveforms is variable form 10V peak-to-peak
into 50Q down to 300mV peak-to-peak. DC reference of
the waveform can be offset positively or negatively.

The selectable waveform outputs are a 50Q unbal-
anced and a 600Q balanced at 20V peak-to-peak
maximum. Both outputs may be varied over a 30 dB
range. Auxiliary outputs are a TTL level sync, a 600Q
sweep ramp and a 600Q generator control voltage
signal whose levelis propartional to the main generator
frequency.

1.2 SPECIFICATIONS
1.21 Versatility

Waveforms .
Sine "\, ,triangle \/ ,square 'L ,TTLpulse n
and dc.

Operational Modes
Continuous: Generator runs continuously at selected
frequency.

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

Gated: As triggered mode, except output continues
for duration of gate signal. Last waveform started is
completed.
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Sweep: An internal ramp generator will sweep the
main generator from a lower, start frequency to a
higher stop frequency, linearly (3 decades) or
logarithmically (4 decades).

Sweep Stop: Frequency switches to high sweep limit.
Used to set high frequency limit.

Frequency Range
0.004 Hz linear (0.0004 Hz iog) to 4 MHz in 7 overlap-
ping decade ranges:

X1 o 0.004 (0.0004)to 4 Hz
X10 . ... 0.04(0.004) to 40 Hz
X100 .. ... . 0.4 (0.04) to 400 Hz
XK. oo 4(0.4)Hzto4kHz
X10K ... 40(4)Hzt0 40 kHz
X100K ... ... .. ... 400 (40) Hz to 400 kHz
XIM 4 (0.4)kHz to 4 MHz

Function Output

N, v, i selectable and variable to 20 Vp-p
unbalanced (10 Vp-pinto 50Q) output, and 20 Vp-p bal-
anced (10 Vp-p into 600Q) outputs. Both outputs
varied with a 30 dB vernier. Peak output current is 100
mA maximum (50Q OUT) into 502 (200 mA peakintoa
short circuit). Source impedance is 50Q for 50Q OUT
and 600Q for -BAL and +BAL connectors.

DC Oftset and DC Output

Waveform offset and dc output selectable and variable
through 50Q OUT and batanced outputs. DC output
selectable by not selecting a waveform function. 50Q
QOUT output is + 10V max (£5V into 50Q) as offset or Vdc
output. Signal-peak plus offset fimited o £10V (25 V
into 50Q). Balanced outputs are £10V max (£5V into
B00Q) as offset or Vdc output. Signal-peak plus offset
limited to £10V (£5V into 600Q).

TTL Sync Output

TTL pulse (50% duty cycle) at generator frequency.
Drives up to 20 TTL loads.

GCV — Generator Control Voltage

0 to 4.0V open circuit output from 600Q source im-
pedance. Proportional to frequency of main
generator. For use as a horizontal drive signal.
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VCG — Voltage Controlled Generator

Up to 1000:1 frequency change (linear mode) or up to
10,000:1 change (logarithmic mode) with external 0 to
+ 4V signal. Upper and lower frequencies limited to
maximum and minimum of selected range.

Slew Rate: 2% of range per us (linear); 0 to 100% of
range in 20 ms (logarithmic).

Linearity: +0.5% through X 100K range; +2% on
X 1M range.

Input impedance: 2 kQ.

Sweep

Main generator is frequency modulated by internal
sweep generator. Main generator frequency
repeatedly rises from frequency set by dial and range
button to frequency set by sweep stop knob.

Sweep Mode: Linear (3 decades max) or iogarithmic
(4 decades max).

Sweep Rate: 30 ms to 1 min. (nominal) continuously
adjustable.

Sweep Width: Up to 1;1000 (iinear) or 1:10,000
(logarithmic) continuously adjustable.

Sweep Output

Ramp waveform output with 4V peak into open circuit.
Source impedance 600Q. For use as a horizontai drive
signal.

Trigger and Gate

input: TTL compatible levels.
Pulse Width: 50 ns minimum,
Repetition Rate: 4 MHz maximum.

1.2.2 Frequency Precision

Dial Accuracy
+ 5% of full scale.

Time Symmetry :
Sqguare wave variation from 0.2 to 4.0 on dial less than:
+1% to 100 kHz; =5% 1o 4 MHz.

1.2.3 Amplitude Precision

Sine variation with frequency less than: £0.2 dB on all ranges
through X100K, referenced to 1 kHz: +1.0 dB to 4 MHz.

1.24 Waveform Characteristics

Sine Distortion

Less than: 0.5% on X 1K and X 10K ranges; 1% on
X1, X10, X100 and X 100K ranges. All harmonics
25 dB below fundamental on X 1M range.

Triangle Linearity
Greater than 99% to 200 kHz.

Square Wave Rise and Fall Time
At50Q0UT, less than 50 nsfor 10 Vp-p output into 50Q
termination.

1.2.5 General

Environmental
Specifications apply at 23°C = 5°C. Instrument will
operate from 0°C to 50°C ambient temperatures.

Dimensions

38.2cm(14 1/4in.) wide; 16.5¢cm (6 1/2in.) high; 40.6
(16in.) deep.

Weight
8.4 kg (14 Ib) net; 11.4 kg (25 Ib) shipping.

Power

90 to 128V or 198 to 256V (specify); 48 to 66 Hz; less
than 15 watts.

NOTE

All specifications apply for dial between
0.2 and 4.0; amplitude at 10 Vp-p from
50Q OUT into 50Q termination.



2.1 MECHANICAL INSTALLATION

After unpacking the instrument, visually inspect all
external 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, auto-
transtormers, etc., between the instru-
ment and the facility power outlet for a
continuous earth ground path. The earth
ground path can be identified at the
plug on the instrument power cord; of
the three terminals, the earth ground
terminal is the nonmatching shape,
usually cylindrical.

CAUTION

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

NOTE
Unless otherwise specified at the time of

purchase, this instrument was shipped
from the factory for operation on a 90 to

SECTION 2

INSTALLATION

128 Vac line supply and with a 1/4 amp slow
blow fuse. Instruments configured for 180
to 256 Vac have a 1/8 amp slow blow fuse.
Select the appropriate fuse and 115 or 230
switch position at the rear panel when
changing power sources.

2,22 Signal Connections

Use 3 foot RG58U 500 shielded cables equipped with

BNC connectors to distribute all input and output
signals.

2.3 ELECTRICAL ACCEPTANCE CHECK

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

A two channel oscilloscope, four 3 foot 500 coax
cables with BNC connectors, a coax tee connector
and an additional function generator are required for
this procedure.

Preset the generator front panel controls as foliows:

Control Position
Dial ... . 20
MODE ... ... ... ............. CONT (released)
FUNCTION. ... .......... ... . ... ... ... T

DCOFFSET .. ........... ... ... ... OFF (ccw)
AMPLITUDE . ....... ... .. ........... MAX (cw)
FREQUENCYMULTIPLIER .. ... ... ... .. X 1K
SWEEP ... ... CONT (released)

Set up the oscilloscope, Model 188 and external func-
tion generator as shown in figure 2-1 and perform the
steps in table 2-1.

2-1



SYNC OUT

188-S-1257

oooooo'?o
)

TWISTED
PAIR

OSCILLOSCOPE
®

CH1 CH2 GND
¢ ¢

A *de

(INITIALLY OFF)

FUNCTION GENERATOR
OR VOLTAGE SOURCE

Figure 2-1. First Setup

Table 2-1. Initial Checkout

Step Control Position/Operation Observation

1 | POWER ON + 10V square wave on CH1 and CH2.
Return to CH1 only.

2 | Dial Rotate in both directions. Return|Rotation ccw increases frequency of o

t0 2.0. rotation cw decreases frequency.
3 | FREQUENCY Press each switch sequentially;| Frequency increases in decade steps, left to
MULTIPLIER return to X 1K. right.

4 | AMPLITUDE Rotate ccw. Amplitude decreases.

5 | DC OFFSET Rotate cw. Return to OFF. Output immediately offset negative, then moves
positive. OFF return it to original level.

6 | AMPLITUDE Rotate cw. Square returns to original amplitude.

7 | Function Generator | Vary input dc voltage; then discon-| Frequency increases with positive voltage and

or DC Voltage

nect VCG IN input.

decreases with negative voltage.

Source
8 | FUNCTION Press \s, L, V. Observe \s , "L , v waveforms.
9 | MODE Gate (CONT depressed, Adc level near zero volts (except "L function).
TRIG/IGATE released). :
10 | MANUAL TRIGGER | Press and hold. Continuous "\ .

2-2



Table 2-1. Initial Checkout (Continued)

Step Control Position/Operation Observation
Set up trigger source as shown in figure 2-2. Set trigger source for 100 Hz TTL signal.
11 —_— —— v gated on during positive portion of TTL
signal on CH2.
12 | TRIG/GATE Trigger (depressed) One cycle per trigger cycle,
13 | MODE Main generator continuous Setup connectors as shown in figure 2-3.
{CONT released) Sync scope on channel 2 input.
14 | Dial Full cw
15 | SWEEP Linear sweep (CONT depressed, | Output varies from low frequency to
Controls SWPISTOP depressed, LOG/LIN | high frequency
extended, STOP full cw, TIME
centered)
16 | LIN/LOG Press Logarithmic distributed sweep when compared
Button to step 15 linear sweep.
SYNC OuUT OSCILLOSCOPE OSCILLOSCOPE
MODEL 188 MODEL 188
[ X N J .....‘ SY:‘C ..’.‘...’
TRIG 500 CH1 CH2 500 CH1 CH2
N out L 4 ] SwWp ouT * ¢
ouT
FUNCTION
$TTLOUT | GeNERATOR
Figure 2.2. Second Setup Figure 2-3. Third Setup

2-3






3.1 CONTROLS AND CONNECTIONS

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

1 Frequency Dial — Settings under the dial index
mark summed with 23 and multiplied by 4
determine the output signal frequency and the
sweep start frequency in sweep mode. The dial
is engraved with both linear and logarithmic
scales: outer scale linear and inner scale
logarithmic.

2 POWER Button — Turnsgenerator ON and OFF.
3 STOP Knob — Sets the upper frequency limit

when CONT 5§ is depressed and SWP/ISTOP 6 is
extended.

SECTION
OPERATION

FREQUENCY MULTIPLIER Controls — Selects
one of seven frequency multipliers for dial 1 set-
ting.

CONT Button — Selects sweep submode to
main generator's continuous mode. Extended is
continuous (nonsweep) mode while depressed is
sweep mode. Sweep is from a low frequency set
by 1 10 a high frequency set by 3. Main generator
mode control 8 must be in continuous mode (ex-
tended).

SWPI/STOP Button — When button is depress-
ed (and 5 depressed and 8 extended) selects
repetitive sweep of the main generator frequen-
cy. When button is extended, the frequency is
stopped at the upper sweep limit with upper fre-
quency being set by STOP control 3.

LIN/LOG Button — Selects linear or
jogarithmic frequency distribution of sweep,

1 2 3 4

5

10
67891112 13 14

20 19 18 | 16 15

Figure 3-1. Controls and Connectors



VCG and main dial within a frequency range.
Linear operation is selected when the button is
extended. Logarithmic operation is selected
when the button is depressed.

8, 9Generator MODE Controls — Selects one of

10

11

12

13

14

15

32

the following three modes:

CONT — 8 released. Continuous output at
50Q OUT 15 and 16 and SYNC OUT (TTL)
18 connectors.

TRIG — 8 and 9 pressed. DC level output

- until generator triggered by the MAN TRIG 11

or with a signal at the TRIG IN connector 18 .
When triggered, the generator outputis one cycle
of waveform followed by a dc level.

GATE — 8 pressedand 9 released. As for
TRIG except the output is continuous for the
duration of the manual or external trigger signal.
The last cycle started is always completed.

TIME Knob — Sets the sweep time by controi-
ling the period of the sweep ramp generator.

Manual Trigger Button — Triggers or gates the
output signals when generator mode is TRIG or
GATE (8 pressed). In trigger mode, one
waveform cycle is output when the button is
pushed. In gate mode, waveform cycles are con-
tinuously output as long as the button is held in.

FUNCTION Selector — Selects one of-three
waveforms or when all three buttons are released,
a dc level.

DC OFFSET Control — Offsets the 50Q OQUT
waveforms or gives dc levels from -10V to +10V
(-5V 1o +5Vinto 50Q) at 15 and from -10Vto +10V
(-5V to +5V into 800Q) at 16 and 18 An OFF
position ensures no offset.

AMPLITUDE Control — Ccw rotation reduces
waveform amplitudes at 15 and 16 by
30 dB. DC and offset voltages are not affected
by this control.

50Q OUT Connector — The main output of the
generator at the function selected. Maximum
20 Vp-p (10 Vp-p into 50Q) with 30 dB continuous
amplitude control. 50Q source impedance.

16/18 6000 +BAL/-BAL Output Connectors — Out-
puts the function selected. Maximum 20 Vp-p
(10 Vp-p into 00Q) with 30 dB continuous ampli-
tude control. 800Q source impedance.

17 CT Connector — Ground connection for 600Q
+BAL and -BAL output connectors.

19 TTL OUT Connector — A TTL square for each
cycle of the generator. To be used for syn-
chronization or as a TTL signal capabie of driv-
ing 20 TTL loads.

20 TRIG IN Connector — Accepts a TTL signal to

trigger or gate the generator. Triggers on the ris-
ing (low to high) transition and gates during the
positive (high) portion of the triggering signal.

21 SWP OUT Connector — Supplies a ramp
waveform with an approximate 4V peak into an
open circuit. For use as a horizontal drive signal.
Source impedance is 600Q.

22 GCV OUT Connector — Provides a 0 to 4V
open circuit output proportional to the frequency
of the main generator. For use as a horizontal
drive signal. Source impedance is 600Q.

23 VCGIN Connector — Accepts ac or dc voltages
to proportionately control frequency within the
range determined by the FREQUENCY
MULTIPLIER 4 . Positive voltage increases the
frequency set by the dial 1 ; negative voltage
decreases the frequency. The VCG IN will not
drive the generator frequency beyond the nor-
mal dial limits of a range. Input impedance is
2 k.

3.2 OPERATION

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

3.2.1 Signal Termination

Proper signal termination, or loading, of the generator
connectors is necessary forits specified operation. For
example, the proper termination of the 50Q OUT con-
nectoris shownin figure 3-2 and the proper termination
of the +BAL/-BAL OUT connectors is shown in figure 3-
3. Placing the terminatorin parallel with a higherimped-
ance, matches the receiving instrument input imped-
ance 1o the coax characteristic and generator output
impedance, thereby minimizing signal reflection or
power l0ss on the line due to impedance mismatch.



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

Connector Impedance
50Q0UT ... ... 500
600Q +BALMBAL. .. . . 600Q
SYNCOUT(TTL) ... ... o, *
TRIGIN ... ’
VCGIN ... 2kQ
SWPOUT . ... ... 6000
GCVOUT ... ... 60090

*The TTL OUT connector is diode protected and can
drive up to 20 Transistor-Transistor-Logic (TTL) ioads
(low level between OV and 0.4V, and high leve! bet-
ween 2.4V and 5V). It should not be connected to
resistive load less than 600Q. The TRIG IN connector
accepts TTL logic levels, is diode protected, and re-
quires 500 uA drive from a high level output.

RECEIVING
MODEL 188 INSTRUMENT
RGS8 OR EFFECTIVE
OUTPUT | gQUIVALENT CIRCUIT
IMPEDANCE RESISTANCE
500 500
LOAD A
(SIGNAL
OUTPUT ’;OSAO?
AMPLIFIER 47 : :

Figure 3-2. 50Q OUT Signal Termination

RECEIVING
MODEL 188-5-1257 INSTRUMENT
3002 |.par INPUT A
OUTPUT 8000
IMPEDANCE TWISTED LOAD)
3000 [+BAL INPUT B
OUTPUT cT GROUND v
AMPLIFIERS

Figure 3-3. Balanced Output Signal Termination

3.2.2 Manual Function Generator Operation

For basic operation, select the waveform frequency
and amplitude. The following steps demonsirate
manual control of the function generator. (Boid
numbers are keyed to figure 3-1.)

Step Control/Connector Setting

1 500 OUT 15
600Q BAL 16/18

Connect circuit to either
output (refer to para-
graph 3.2.1).

2 FREQUENCY
MULTIPLIER 4

Set to desired range of fre-
guency.

3 Freguency Dial 1 Set to desired frequency
within the range.

4 SWEEP's CONT 5 Extended.

5 FUNCTION 12  Set to desired waveform.
Set as desired. Limit wave-
‘form amplitude to prevent
clipping (see figure 3-4).

6 DC OFFSET 13

7  AMPLITUDE 14 Set for desired amplitude.

3.2.3 Voltage Controlled Function Generator
Operation

Operation as a voltage controlled function generator
(VCG) is as for a manually controiled function
generator, only the frequency within a particular range
is additionally controlled by an external voltage (+ 4V
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 controlied:



W W

POSITIVE NEGATIV
DC OFFSET DC OFFSET
- /\] \7 ____________
BV S AAZ —
EXCESSIVE EXCESSIVE
POSITIVE NEGATIVE
OFFSET OR OFFSET OR
LOADING LOADING

Figure 3-4. DC OFFSET Control

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 [N, set
the dial at the desired center frequency. Do not
exceedthelimits of theselected frequencyrange.

Figure 3-5 is a nomograph with examples of dial and
voltage effects. Example 1 show s that with OVVCG in-
put, frequency is determined by the main dial setting,
2 (linear mode) or .04 (logarithmic mode) in this exam-
ple. Exampie 2 shows that with a positive VCG input,
output frequency is increased. Example 3 shows that
with a negative VCG input, output frequency is
decreased. (Note that the Qutput Frequency Factor
column value must be multiplied by a frequency range
multiplier to give the actual output frequency.)

3-4

MAIN DIAL VCG IN OUTPUT
SETTING VOLTAGE FREQUENCY
FACTOR
LIN  LOG LOG  LIN
44 -4 .0004 - .004
n ~3 4 4
004
314 -2+ \A""EP/’_1
. - 1;.’"’— -t
T 'EXAMPLE 1
2 =04 - - ==~ IR SRR T 0420
\\
- \\\ 1 L= 58 P
\\
1 - .004 20 & 43130
\:{3’47,0
\\ (s
. 3.0 4 e +
\\
~
004 1_.0004 40 L P Y

Figure 3-5. VCG Voltage-to-Frequency Nomograph

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
four times the multiplier setting, and the
lower limit is 1/1000th (linear) or 1/10,000
(logarithmic)-of the upper limit.

The up to 1000:1 (linear) or 10,000:1 (fogarithmic) VCG
sweep of the generator frequencies available in each
range results from g 4V excursion at the VCG IN con-
nector. With the frequency dial set to 4.0, excursions
between ~4V and OV at VCG IN provide the up to
1000:1 (lin) or 10,000:1 (log) frequency sweep. With
the dial set to .004 (linear) or .0004 (logarithmic), ex-
cursions between OV and + 4V at the VCG IN provide
up to 1000:1 (linear) or 10,000:1 {logarithmic sweep
within the set frequency range.



3.24 Sweep Generator Operation

Operation as a sweep generator is similar to manually
controlled generator operation except the main

generator can be repetitively swept between two

selected frequencies either linearly or logarithmicly at
a selected sweep rate. The relationship of internal
ramp and main generator is shown in figure 3-6.

The following steps describe the sweep operation

setup.
sSTOP
FREQ
GCV LEVEL
ouT
START
FREQ
LEVEL:
50Q I
ouT V- -

f

START FREQ
DIAL SETTING

0

STOP FREQ
CONTROL

Figure 3-6. Effect of Sweep Time and Width on

Output Frequency

Step Control Setting

1 MODE: CONT 8 Press to release.
{Continuous mode of
main generator is
necessary for sweep.)

2 Frequency dial 1  Select sweep start
frequency.

3 SWEEP's CONT 5 Depressed. (Selects

sweep submode of main
generator's continuous
operation.)

Setting

Step Control
4 SWP/STOP 6
5 STOP 3
6 Time 10

3.25 Waveforms

Press 1o release. (Ex-
tended allows setting of
stop frequency.)

Select the stop frequen-
¢y. (The stop frequency
will always be higher
than the start frequen-
cy.)

Sets the internal sweep
rate.

Waveform timing for each mode of operation is shown

in figure 3-7.
(1
orFser  PERIOD
L AMPLITUDE
_ 0 Vdc — ——
SINE
CONTINUOUS | ’
MODE LRI DAV AVAVAVAVAVAY,
sauare | J LI LU U UL
S SYNCLITUTUTLMUTUTLLr
"
TRIGIND 1
TRIGGERED | SINE—/\/—/\s-
MODE  YTRIANGLE — ———-A\ ~
| SQUARE™ [T [
[ TRIGIN— L
SINE—\/\/;
GATED
MODE \TRIANGLE—AN\ N\, ——AN
[ SRE U U

Figure 3-7. Waveform Characteristics
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This section describes the functions of major circuit
elements and their relationships to one another as
shown in figure 4-1, functional block diagram. The fol-
fowing sections in this manual provide more detailed
information for maintaining the instrument.

As shown in figure 4-1, the VCG (Voltage Control of
Generator) sums voltage inputs from the frequency
dial and the VCG IN connector. This sum voltage con-
trols the magnitude of a complementary current
source and current sink. This current varies linearily
from approximately 2 mA to 2 gA over a 1000:1 (4.0 to
.004) range or logarithmically from approximately
2 mato 0.2 xa over a 10,000:1 (4.0 to .0004) range of
each frequency multiplier. The VCG also controis the
trigger baseline compensation circuit, which consists
of another current sink at twice the current
magnitude.

The diode gate, controlled by the comparator output,
connects either the current source or the current sink
to the timing capacitor selected by the frequency
multiplier. When the current source is switched in, the
charge on the timing capacitor will rise linearily, pro-
ducing the positive-going triangle slope. Likewise, the
current sink produces the negative-going triangle
slope.

The triangle amplifier is a unity gain amplifier whose
output is fed to the comparator and to the output cir-
cuits. The comparator operates as a window detector
with limit points set to the triangle peaks. The 2V
output is sent back o the diode gate and to the output
circuits. When the output is +2V, the triangle is
positive-going until the + 1.25V limit is reached and
the comparator output switches to - 2V. When the
output is — 2V, the triangle is negative-going until the
—1.25V limit is reached and the comparator output
swilches back to + 2V, repeating the process. In this
manner, the basic function generator loop, the bold
path in figure 4-1, produces simultaneous generation
of triangle and square waves at the same frequency.

The output frequency is determined by the magnitude

SECTION 4
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of the timing capacitor selected by the frequency
multiplier switches and by the magnitude of the cur-
rents supplied to and removed from it. Since the cur-
rents are linearily proportional to the sum of the VCG
inputs, so will be the output frequency.

To extend the lower frequency capability of the
generator, a capacitance multiplier circuit divides
VCG currents by 10 (effectively multiplying the timing
capacitor by 10) for each of the lower 3 multiplier
ranges.

The TTL square from the comparator is buffered and
sent 1o the SYNC OUT TTL connector. The other side
is sent'to the trigger flip-flop and to a level shifter to
produce the =+ 2V bipolar square for the diode gate
and the square shaper circuits. The square shaper
converts the square into a current signal and appiies it
to the M, FUNCTION switch. The butfered triangle is
applied to the A\, FUNCTION switch and to the sine
converter input. The sine converter, using the
noniinear characteristics of its diodes, converts the
triangie into a sinusoidal current for the ™\, FUNC-
TION switch.

The selected function is sent to the preamplifier,
where itis inverted and buffered. The preamplifier out-
put goes to the output amplifier through the
AMPLITUDE control where it is summed with offset
voltage from the DC OFFSET control. Here, waveform
and offset are inverted and amplified toa + 10V peak
signal which can drive a 500 termination from a 50Q
source impedance. The output amplifier drives the
50Q OUT connector and the balanced driver circuit.

Noncontinuous modes of operation (frigger and gate)
result from allowing or preventing the VCG current
source from charging the timing capacitor. Whenever
the trigger flip-flop output is low, each of the two trig-
ger diodes conduct a current I, sourcing 21 to the
baseline compensation circuit. This removes the cur-
rent I from the VCG current source and forces a OV
baseline at the triangle amplifier input.



When the CONT switch is released, trigger logicis in-
hibited from passing any trigger signals and the trig-
ger flip-flop output is held high. This prevents the trig-
ger diodes from conducting and the generator loop
operates continuously.

When the CONT switch is pressed, the generator loop
is held at the OV baseline. Pressing the TRIG/GATE
switch puts the instrument in triggered mode and any
external or manual trigger signals at the trigger logic
input wili be transformed into a narrow pulse cor-
responding to the low-to-high transition of the trigger
input. This pulse sets the trigger flip-flop high and
allows the generator loop to run. When the triangle
negative peak is reached, the comparator low-to-high
transition clocks the trigger fiip-flop low and, when the
0V baseline level is reached, the generator oop again
stops. The result is a single cycle generated after
the triggering signal corresponding to 0 to 360° of
phase. Successive triggered waveforms always start
at the same 0° point.

Releasing the TRIG/GATE switch puts the instrument
in the gated mode. This is identical to the triggered
mode, except the trigger flip-fiop is held high for the
full duration of the triggering signal. The generator
produces continuous waveforms during the time the
external signal is high or the manual trigger switch is

held in. The last triggered cycle started is always com-
pleted and successive gated bursts always start at the
0° point.

When sweep mode is selected by a combination of
the main generator in continuous mode and the ramp
generator switches set to SWP, the ramp generator is
enabled and a ramp voltage becomes part of the con-
trol voltage in the VCG circuit to control the main
generator frequency. Ramp period, variable from
30 ms to 1 minute, is set by the TIME Control, Ramp
generator output is buffered to drive the sweep output
and VCG circuit. The ramp magnitude suppling the
VCG input is controlled by the STOP potentiometer.

Selecting the stop switch position biases the buffer
amplifier to a level equal to the positive peak of the
ramp (+ V). In this static mode the upper sweep limit
can be set by the STOP Control.

When the CONT position of the SWEEP switch is
selected the ramp generator is disabled and the buf-
fered ramp is disconnected from the VCG input.

The GCV (Generator Control Voltage) from the VCG
circuit is a resultant voltage from the three VCG in-
puts: dial, VCG IN and sweep ramp. This voltage is
buffered and made available at the GCV BNC.



5.1 FACTORY REPAIR

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

5.2 REQUIRED TEST EQUIPMENT

Voltmeter. ... . ... .. ... Microvolt dc measurement

(1% accuracy)
Oscilloscope . . .............. 260 MHz bandwidth
Counter................. 4 MHz (0.1% accuracy)
50Q Feedthru. .. .. ... ... .. +1% accuracy, 2W
Distortion Analyzer . .. ......... .. .. .. To 400 kHz

RGS58U Coax Cable. . .3 it length BNC male contacts

5.3 REMOVING GENERATOR COVERS

NOTE

The top and bottom covers may be removed
independently of the other.

Only the top cover is required to be removed
for alignment,

Top Cover Removal

1. Remove two screws on each side of the instrument
holding the top cover. Save all four screws for reas-
sembly.

2. Lift the cover straight up.

NOTE

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

Top Cover instaliation

1. Install the top cover. Make sure that the top cover
edges fitinto grooves along both sides of the instru-
ment.

SECTION 5
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2. Install two screws on each side of the instrument,

Bottom Cover Removal
1. Invert the instrument.

2. Remove two screws on each side of the instrument
holding the bottom cover. Save all four screws for
reassembly.

3. Remove the screw and lockwasher holding each of
four feet. Save all four feet and hardware for reas-
sembly.

4. Lift the cover straight up.
Bottom Cover Installation
1. Invert the instrument.

2. Install the bottom cover with the vent holes toward
the rear of the instrument. Make sure that the bottom

cover edges fit into grooves along both sides of the
instrument.

3. Install two screws on each side of the instrument.

4. Install short feet on rear of cover so key is aligned
with key hole in cover. Secure each foot with a screw
and lockwasher.

5. Install long feet on front of cover so key is aligned
with key hole in cover. Secure each foot witha screw
and lockwasher.

5.4 ALIGNMENT

After referring to the following preliminary data, perform
alignment, as necessary, per table 5-1. If performing
partial alignment, check previous settings and adjust-
ments for applicability. See figures 5-1 and 5-2 for align-
ment control location.

5-1



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.

Allmeasurements made at the 50Q OUT connector
must be terminated into a 50Q (£1%) load. All
measurements made at the 600Q BAL connector
must be terminated into a 600Q (x1%) load.

Start the alignment by connecting the unit to an

appropriate ac power source and setting the front
panel switches as follows:

POWER .... .. ..., o ... . ..ON
Frequency Dial. .. S 4.0
FREQ MULT (Hz) L X 1K
MODE CONT.. ..... .. CONT (released)
FUNCTION .. ... . ... .. . .

DC OFFSET... .. L o ..OFF
AMPLITUDE. ... ... . o MAX
LINLOG. ... ...... .. .. .. .. LIN (released)
SWEEP's CONT.. .. ... ... .. CONT (released)
SWPISTOP. .. . ... ... ... STOP (released)

Allow the unit to warm up at least 30 minutes for final
alignment. Keep the instrument cover on to main-
tain heat. Remove cover only to make adjustments
Or measurements.
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Figure 5-1. Alighment Point Location, Generator Board



Table 5-1. Alignment Procedure

Test
Step| Check Tester | Point | Control Setting |Adjust Result Remark
1 | Power Voltmeter | C4 + Paragraph 5.4, Step 2 +15 =.75V Verify
Supply + 15V shouid track
within 30 mVv
2 C5- -15 £.75V
3 C7+ +5 %.25V Verify
4 Cé6- ~5 +.26V
5 | Capacitor SW3-B R8O 0 x2v
| Muitiplier Wiper CAP
Zero MULT
ZERO
6 | Approximate Counter | 500 OUT | Dial: .004 R37 20 to 25 ms
Bottom of (termin- FREQ MULT: 10K LO period
the Dial ate into LIN
Frequency 50Q
7 | Bottom Scope R49 Equalize {(+) Set scope to () trigger;
of the LO and (-) half display one full cycle.
Dial BAL cycles Align positive transition to
Symmetry center of screen. Multiply
the horizontal display x10.
Set scope to (+) trigger;
adjust R49 to align negative
transition with center of
screen
8 | Bottom of Counter FREQ MULT: x1K R37 350( 4 50) ms
the Dial LO period
Frequency LIN
(Lin)
9 | Top of the Scope Dial: 4.0 R45 Equalize (+) See step 7
Dial Hi and (-) half
Symmetry BAL cycles
10 | Top of the Counter Dial: 4.0 R19 4 +.2 kHz
Dial FREQ MULT: x 1K vCG
Frequency GAIN
(Lin)
11 FREQ MULT: x10K 40 £ .8 kHz Verify
12 FREQ MULT: x1M C34 4 +.02 MHz
FREQ
TRIM
13 FREQ MULT: x 100K 400 =8 kHz Verify.
if necessary, trim by
changing vaiue of C33
14 FREQ MULT: x100 R86 25 +.05ms
CAP
MULT
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Table 5-1. Alignment Procedure (Continued)

Test
Step| Check Tester | Point | Control Setting | Adjust Result Remark
15 FREQ MULT: x10 25 +5ms Verify
16 FREQ: x 1 250 £5 ms
17 | Bottom of Dial: .0004 R27 40 2 Hz Allow 1 hour
the Dial FREQ MULT: x 100K Lo warm-up
Frequency SWEEP: CONT, LOG
(Log) STOP, LOG
18 { Top of Dial: 4.0 R22 400 =10 kHz Repeat steps 17 and
the Dial FREQ MULT: x 100K Hi 18 once.
Frequency LOG
{Log)
19 | Sine Distortion FUNCTION: "\ RG7 Adijust for 1t may be necessary
Distortion Analyzer FREQ MULT: x1K SINE minimum to reduce amplitude
{Lin) LEVEL | distortion to 5V peak.
R114
DISTOR-
TION
20 j Output Scope - FUNCTION: v R118 10 Vp-p
Amplitude QUTPUT | (+.3VI-0V)
AMPL
21 | Output Voltmeter FUNCTION: "\, R112 0 50 mv
Offset OFFSET
22 | Baseline Scope MODE: Trigger B : BS1E 1 0x75mVv 1t may be necessary
Zero to trim the baseline
LINE _
ZERO with R80
23 | Sweep Voltmeter | SWP OUT | SWEEP: CONT, R9 0 x2mV
Oftset {Unter- SWP, LIN (Sweep
minated) board)
SWEEP
OFFSET
oy, ASSEMBLY REV ' B g
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Figure 5-2. Alignment Point Location, Sweep Board
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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 alignment
or repair, a detailed description of the specific prob-
iem should be attached to minimize turnaround time.

6.2 TROUBLESHOOTING TABLES

Table 6-1 gives an index of the troubleshooting tables
by indications of common problems. The tabies do not
cover every possible trouble, but, when used in con-
junction with circuit descriptions and schematics, will
be an aid in systematically isolating faulty components.

6.3 TROUBLESHOOTING INDIVIDUAL
COMPONENTS

6.3.1 Transistor

1. A transistor is defective if more than one volt is

measured across its base-emitter junction in the

forward direction.

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

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

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

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

SECTION
TROUBLESHOOTING

6.3.2 Diode

A diode (except a zener) is defective if there is greater

than one volt (typically 0.7 volt) forward voitage
across it.

6.3.3 Operational Amplifier

1. The “4" and “~" inputs of an operational
amplifier will have less than 15 mV voltage dif-
ference when operating under normal conditions.

2. When the output of the amplifier is connected to
the ** — " input (voltage follower connection), the
output should be the same voltage as the ** + "
input voltage; otherwise, the operational ampli-
fier is defective.

3. If the output voltage stays at maximum positive,
the " + " input voltage should be more positive
than the *' — " input voltage, or vice versa: other-
wise, the operational amplifier is defective.

6.3.4 FET Transistor

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

2. 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.

3. 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.

6.3.5 Capacitor

1. Shorted capacitors have zero volts across their
terminals. 6-1



2. Openedcapacitor canbe located (but notalways)
by using a good capacitor connected in paralle!
with the capacitor under test and observing the
resulting effect.

6.4 GENERAL INSTRUCTIONS

When encountering a problem, it is advisable to return
as many of the front panel controls as possible to their
initial settings and still retain the problem. The trouble-
shooting tables in this section generally begin at these
initial settings and specify all subsequent setups.
Preset the front panel controls as follows.

Control Position
Frequency Dial ...... ... .. ... ... ... .. ... 4.0
POWER . ... ... .. . ON
FREQMULT (Hz) ............. ... . ... .. ... 1K
FUNCTION . ... ... ... . . ... . ... ... ... ~N
DCOFFSET ... ... ... . .. . ... . .. ... ... OFF
AMPLITUDE .. ... ... ... .. . ... ... ... MAX
SWEEP....... ... .. ... ... ... CONT, STOP, LIN

CAUTION

To prevent damage to components, turn
unit off while removing or replacing
components, connectors or pc boards.

The suspected malfunctioning condition should be
double checked to eliminate the possibility ofimproper
settings or connections. Before attempting fault isola-
tion, the unit should be checked for proper line
voltage selection (refer to Section 2). A good visual in-
spection of the boards and chassis wires for damage
or overheating often saves much time.

Once the malfunction is defined, begin the isolation
procedure by selecting an indication in table &-1
which best describes the malfunction and proceed to
the referenced troubleshooting table.

Follow through the checksin the troubleshooting table,
using schematics and assemblies as a guide. When
positive results are not obtained, perform the in-
dicated corrective procedure.

Table 6-1. Fault Isolation

indication Table

1. Fuse blown, no power indication or no-
outputs. 6-2

2. Function outbuts missing or clipped 6-3
when TTL sync OK. Triangle problem.

3. Sine waveform problem, 6-4
4. Square waveform problem. 65
5. TTL sync output problem., 6-6

8. Generator frequency does not respond 6-7
correctly to dial and VCG input.

7. Waveform symmetry problem. 6-8
8. Problem.on bottom three ranges only, 6-9

9. Generator trigger and gate mode prob- 6-10
iem, '

10.. Sweep problem. 6-11

Table 6-2. Power Supplies and Generator Loop

indication: Fuse blown, no power indication or no outputs.

Check

Corrective Procedure

1. Setall controls in their initial positions (refer to paragraph 6.4).

2. Ensure line voltage matches instrument configuration (refer to Section 2).

Check fuse.

3. Check C1(+)and C2 (~) for +20 to 26V unregulated dc.

Replace fuse; check for nor-
mal operation.

a. CR1 - CR4.

b. Ct, C2.

c. SWi,

d. T1, RV1, F1 (bracket as-
sembly).




Table 6-2. Power Supplies and Generator Loop (Continued)

Indication: Fuse blown, no power indication or no outputs.

Check Corrective Procedure
4. Check indicator lamp. DS1 and VR2, wiring E34
and E33.
5. Check C4 (+) for +15 Vde. a. VR1.

' b. Excessive loading; use
board jumpers to isolate
cause.

6. Check C5(—) for —15 Vde. a. Q2.

b. U2,Q1.

¢. Excessive loading;, use
board jumpers to isolate
cause.

7. Check U7 pin 14 for +5 Vdc and U7 pin 13 for — 5 Vdc. a. Q4, Q3, U2,

b. Excessive loading; use
board jumpers to isolate
cause.

8. Check U4 pin 6 for a dc shift from approximately +10V to + 15V as the | Go to table &-7.
frequency dial is rotated from 4.0 to .004. Check U8 pin 8 for a dc shift
from —10Vto — 15V as the frequencydial is rotated from 4.0 to .004.
9 Check anode CR6 for approximately + 3.5 Vdc. Go to table 6-10.
10. 1f emitter Q11 has a 4 kHz, % 1.25V triangle, go to table 6-3.
11. Check for the same voltage at the gate of Q9 as at the emitter of Q11, | Q9 - Q11 and associated
within saturation limits of the amplifier. circuitry.
12. If the voltage at the emitter of Q11 is = + 1.25V, check cathode CR10 U7, Q7 and associated
for approximately — 2.5V. If the voltage at the emitter of Q11 is < —1.25V, | circuitry.
check cathode CR10 for approximately + 2.5V,
13. Check U5.
Table 6-3. Output Circuits
Indication: Function outputs missing or clipped when TTL sync output OK. Problem with triangle waveform.
Check Corrective Procedure
1. Set controls to initial positions (refer to paragraph 6.4). Check for normal operation.
2. Check emitter Q11 for a 4 kHz, =+ 1.25V triangle. Go to table 6-2.
3.

Select triangle function, rotate AMPLITUDE ccw, and check U13 pin 10
fora +1.25V triangle.

a. R114 R118 adjustments.
b. U13.

_SW13,
¢ 63



Table 6-3. Qutput Circuits (Continued)

Indication: Function outputs missing or clipped when TIL sync output OK. Problem with triangle waveform.

Check

Corrective Procedure

Rotate AMPLITUDE cw (MAX), DC OFFSET to OFF,and check 50Q OUT
(H1) for 8 20 V p-p (open circuit) triangle.

Rotate AMPLITUDE cw (MAX), DC OFFSET to OFF, and check between
600Q -BAL connector and ground for a 10V p-p (open circuit) triangle.

Rotate AMPLITUDE cw (MAX), DC OFFSET to OFF, and check between
800Q +BAL connector and ground for a 10V p-p (open circuit) triangle.

Check for excessive discontinuties at the triangie peaks near the bottom of
a frequency range (other than X 1 to X100).

Check for nonlinearities in the triangle slopes near the bottom of a frequency
range (other than X 1 to X100).

Check for a waveform symmetry problem.

a. Output amplifier circuit.
b. E15, E16 wiring.

a. U2 (sweep board) circuitry.
b. E17 (generator board), E15
(sweep board) wiring.

a. U3 (sweep board) circuitry.
b. E17(generator board), E15
(sweep board) wiring.

Us.
SQR signal at cathode
CR10 not +2.5V.

o e

a. Associated timing capaci-
tor or C36.

b. U5, CR6.

c. Qg, Q10.

Go to table 6-8.

Table 6-4. Sine Conversion

Indication: Sine waveform problem.

‘Check

Corrective Procedure

Set controls to initial positions (refer to paragraph 6.4).
Check emitter Q11 for a 4 kHz, =1.25V triangle.

Verify that the *1.25 triangle peaks at the emitter of Q11 agree
within 3%.

Select triangle function; check for +1.25V triangle at U13 pin 10.

Select sine function: check for +1.25V sine at U13 pin 10.

Check sine distortion 500 OUT (HI) per calibration procedure (refer to
table 5.1),

Check sine amplitude vs frequency per specifications (refer to section 1).

Check for normal operation.
Go to able 6-2.

a. R62, R63, R64, RES,
R67, R68, R70.

b. CR8, CR9, U7.

¢. +15V supplies.

Go to table 6-3, step 3.

a. U12 circuitry.
b. SW12.

a. R97, R114 adjustments.

b. Waveform symmetry, R45
adjustment and table 6-8.

c¢. U12 circuitry.

C47, C85, C58, C57.
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Table 6-5. Square Function

Indication: Square waveform problem.

Check

Corrective Procedure

Set controls to initial positions (refer to paragraph 6.4).

Check CR10 cathode for a 4 kHz, approximately + 2V square wave,
Select a triangle function; check U13 pin 10 for a +1.25V triangle.
Select square function; check U13 pin 10 fora +1.25V square.

Check square wave at 502 OUT (H1) for the same 20V p-p (open circuit)
amplitude as the triangle and sine.

Check rise/fall times of 4 MHz square (509 terminated) for <50 ns.

Check for normal operation.
Go to table 6-2.
Go to table 6-3.

a. Q12, Q13 circuitry.
b. SW14.

R106, R110, R111.

C51, C55, C56, C57.

Table 6-6. TTL Sync Output

Indication: TTL sync output problem.

Check

Corrective Procedure

Set controls to initial positions (refer to paragraph 6.4).
Check U8 pin 1 for a TTL level, 4 kHz square.

Check U8 pin 8 for a TTL level, 4 kHz square,

Check SYNC OUT TTL.

Check SYNC OUT waveform at 4 MHz, using a TTL load termination or a
=600Q resistive termination and <3 foot RG58U coax.

Check for normal operation.
Go to tabie 6-2.

a. Us.
b. CR11, CR12.

E27, E28, E19 wiring.

a. Us.
b. E19 ground connection.
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Table 6-7. VCG Circuit

Indication: Generator does not respond correctly to dial and VCG input.

Check

If Faulty, Check

10

1.

12.

13.

14,

15.

Set controls to initial positions (refer to paragraph 6.4).

Check for approximately + 15V at E11.

Check for 0 =5 mV at Ut pin 13.
Check U1 pin 14 for approximately — 5V.

Check that as the dial is rotated from 4.0 to .004, the voltage
at U1 pin 14 varies from approximately —5 to OV.

Ensure that U1 pin 5 remains at a constant OV =40 mV as the
diai is varied.

Check that, as the dial is rotated from .004 to 4.0, the voltage
at U1 pin 1 does not saturate near —~ 15V or + 15V (typical range is
between — 10V and + 10V) and stops varing with the dial.

Check that as the dial is rotated from .004 to 4.0, U6 pin 8 varies from
approximately — 15V to —10V.

Check that, as the dial is rotated from .004 to 4.0, the voltage at
U1 pin 7 does not saturate near + 15V or — 15V (typical range is between
+ 10V and - 10V) and stops varying with the dial.

Check that, as the dial is rotated from .004 to 4.0, U4 pin 13 varies from
approximately + 15V to +10V.

Check for nonlinearity in the +1.25V triangle at the emitter of Q11 near
the bottom of the X 1K through X 1M ranges.

Check frequencies of X 1K, X 10K and 100K ranges.

Check frequency and linearity of X 1M range.

Check frequencies of X1, X 10 and X 100 ranges.

Select log mode. Check that as the frequency dial is rotated from
4.0 to .0004, U3 pin 4 varies from approximately ~ .85V to — .45V,

Check for normal operation.
a. E10, E11 and E12 wiring.
b. + 15V supply.

c. Dial potenticmeter.

U1.

U1.

U1,
U1, U4, and US6 circuits.

Q6, U1, and U6 circuits.

Us, Ut, and Q6 circuits.

U4 and U1 circuits.

U4 and U1 circuits.

a. Associated timing
capacitors or C36.
b. U5, CR6.

c. Q9, Q10.

a. Adjust R19.
b. C30, 31 and 32
(trimmed by C20).

. C34.

a
b. C36 nominal value.
c. C18, 19, 20 and 21.

R86 and table 6-.

a. Us.
b. U1 circuit.




Table 6-8. Symmetry

Indication: Waveform symmetry problem.

Check

If Faulty, Check

Set controls to initial positions (refer to paragraph 6.4).

If symmetry problem appears on X1, X 10, X 100 ranges only, problem
may be RS0 adjustment or go 1o table 6-9.

Perform steps 5 through 12 of table 6-7, then return to this table.

Verify RUN signal at cathode CR6 is approximately +3.5V.

Verify U6 pin 4 and U6 pin 15 vary from approximately —10to — 15V as
dial is rotated from 4.0 to .004.

Verify amplitude of SQR signal at cathode CR10 is approximately =2V,

Check U5, CR8.

Check for normal operation.

a. R49 adjustment.
b. R45 adjustment.

Go to tabie 6-10.

U1, Us, R52, R53.

a. Q7 circuit.
b. U7 circuit.
¢. -+ 5V supply.

fable 6-9. Capacitance Multiplier

Indication: Problem on bottom frequency ranges only.

Check

Set controls to initial positions (refer to paragraph 6.4).

Check for 0 Vdc at U11 pins 2 and 6.
Check for approximately 0 Vdc at Ut1 pin 12.

Check for 0 Vdc +5 mV at U11 pin 10.

Select X 100 range; check U11 pin 10 for heavy oscillations.

Check that the signal at U11 pin 2 is amplified by approximately 6 at pin 12
{within saturation limits).

Check for the same signal at U11 pins 6 and 7 as at the emitter of Q11.

Ensure that R93 and R94 are shorted in the X 100 range.

Corrective Procedure

Check for normal operation
on X 1K range.

SW2 - SW4.
U11 circuitry.

a. R90 adjustment,
b. U1t circuitry.

C46, U11.

U11 circuitry.

SW4, U11 circuitry.

Sw4.
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Table 6-8. Capacitance Multiplier (Continued)

Indication: Problem on bottom frequency ranges only.

Check

Corrective Procedure

10.

Check 400 Hz frequency (2.0 X 100).

a. R86 adjustment.
b. R89, RY5, C45.

6-8

Go to gated mode (CONT depressed, TRIG/GATE released). Check U9 pin2
for a TTL high.

Check 40 Hz frequency (2.0 X 10). R93, SWa.
11. Check 4 Hz frequency (4.0 X 1), R94.
12. Check symmetry at 0.2 X 100; ensure triangle is linear. a. R90 adjustment,
b. U11.
¢. Leaky C30, C36, C45, C46,
CR8, U5, Q9.
Table 6-10. Trigger Logic
Indication: Generator trigger and gate mode problems.
Check If Faulty, Check
1. Set controls 1o initial positions (refer to paragraph 6.4). Check for normal continuous
operation.
2. It generator operates normally in continuous mode, go to step 7.
3. Check for OV at U9 pins 2 and 5. Swe.
4. Check for a TTL low at U10 pin 10. us, + 5V supply.
5. Check for +5V at U10 pin 9. a. U10.
b. CR6, CR15, Q8.
c. U6.
8. Check for approximately + 3.5V at anode CR6. Check for normal contin- | a. CR8, U6, Q8.
uous mode operation. b. Go to table 6-2.
7. Check that U6 pin 4 and U6 pin 15 vary from approximately —10V to
— 15V as dial is rotated from 4.0 to .004. a. Us, R52, R53.
b. Go to table 6-7.
8.

a. U10.
b. SW9, SW11, +5V supply.



Table 6-10. Trigger Logic (Continued)

Indication: Generator trigger and gate mode problems.

Check

Corrective Procedure

10.

1.

12.

13.

14,

15.

16.

17.

18

19.

20.

Check U8 pin 1 for a TTL high.

Check U10 pin 10 for a TTL high.

Check U10 pin 9 for TTL low.

Check anode CR6 for approximately - 1.5V.
Check cathode CR6 for approximately —0.7V.
Check emitter Q11 for 0 Vdc =100 mV.

Connect an external TTL signal to TRIG IN connector; check for the inverse
of that signal at U10 pin 10.

Press TRIG/GATE switch and check for an approximate 20 ns negative
pulse at U10 pin 10 following the low-to-high transition of the external
signal (increasing the frequency of the externai generator makes this
pulse more visible).

Remove the external signal and verify that U10 pin 5 goes from high to low
when the MAN TRIG switch is held depressed.

Release the TRIG/GATE switch (gated) and check that U10 pin 10 goes
from high to low when the MAN TRIG switch is pressed.

Monitor 502 OUT, triangle function, for 0 Vdc baseline.

Press MAN TRIG switch and check 50Q QUT for a continuous triangle
while the switch is held. Depress TRIG/GATE switch (triggered) and verify
a single cycle output each time the MAN TRIG switch is depressed.

o P

o p

a.
b.

. U8,
. R73, — 5V supply.

. ue.
. U10.

. U1o.
. Q8.

. CR15, Q8, R78.
. CR8.

. Us.
. Us.

. R81 adjustment.
. Q8 - Q11 circuitry,

. E25, E26.
. CR13, CR14.
. U9, sw1e.

. Ug, Sw10.
. C29.

SWi11.

u10.

Swe.

R81, R112 adjustments.

a. U10 or clock signal to U10
from U7.
b. C29 (pulse too narrow).
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Tabie 6-11. Sweep Circuit

Indication: Sweep or Ramp problems.

Check

Corrective Procedure

Depress CONT (Sweep).
Extend SWP/STOP.
Check E48 for +4V.

Depress SWP/STOP.

Check coliector of Q3. 4V peak ramp.
[f ramp amplitude is >4V peak.

If ramp amplitude is <4V peak.

At SWP QUT check for period change of approximately 30 ms
to 60s as the TIME control is rotated from full cow to full cw.

At SWP OUT check for ramp period drift.

At E39 with STOP control full cw, ramp amplitude is 4V peak, with STOP
control full ccw, ramp amplitude is OV.

a. Ut.
b. SW2.

U1, Q3.
Q1, Q2.

Q2, R22.

CA4.

R12, SW1, Sw2.
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REFERENCE DESICNATORS PARY DESCRIPYION OR 10-HFCR-PART~NO meen NAVETER NO. arvser REFERENCE DESICNATORS PART DESCRIPTION ORIC-MFCR-PART =NO nFCR HAVEYEK NO. oTY/PY REFERENCE DESICNATORS PART DESCRIPTION ORIG~1F GR-FART-NO wCR MAVETER NO. QIv/PT
NONE A/D CENEREATOR BD 1101-00-2263 WK 1101-00-0263 | 3
160-8-1237 cas CAP. VAR, 7-39%PF 230V | 7S~-TRIXQ-02 7/35 PF | TRIKO | 1500-33-3000 | R128 RI33 R135 RES. 1€, 1/6M, 1%, 120 RNSSD- 1302F T ) 4701-03-1302 | 3
NONE :ﬁnf:z;slgirfnnm 1104~00-3263 WK 1104-00-3263 | 3 caL Ca2 CAP. TANT, 221, 20V | 202A2002226M3 nATSO | 1900-72-2625 | 2 Rob RES. ¥, 1 /84, 1X, 140 RN3ISD-1400F TRW 4701-03-1400 { 1
1 PCB. CENERATOR BD 1700-00-3253 WTK 1700-00-3283 | 1 R&7 RES. WF. 1 764, 1%, 150 RANSSD-1S00F TRY 4701-02-1500 | 1t
€22 €35 €55 CAP, CER 0311-00018 WK 1300-00~3011 | 3 168-8-1257 REF: SPEC
DISX. 3PF. IRV, 10X 000B-00—-043% REV C R107 RIO? R&1 R78 RB2 RES, I, 1764, 1% 1. 5% RN33D-1301F TRE 47051031301 | 3
€14 €22 CO2 CAP. CER. 10PF. 1INV DD-3100 CRL 1300-01~001 3 3 L4 SOCKET 10-18-2031 HOLE X 2100-03-0047 4 RRY RES. I", 176, 1. 1500 RNJIID-13500F TRW A4701-Q3~130D 1
(31} CAP, CER. 100PF, 1KV bD~-j0O1L CRL 1500-01-01113 1 81 AP 128740 HORM 2400-02~0017 1 RIZAT RES. 1, 1784, 1% 1% ANDOD~13ROF IRW 4703-03-1309 1
€11 CiJ €16 €46 CB CAP, CER. . OOIUF. 1RV DD-102 CRL. 1300-01-0211 | 3 -] STANDOFF. SWAGE . 875 | BR&9248-0. 0872-J1 LYNTR | 2B800-03-0003 | 3 R101 R)IO8 RES, W, 1780, 1. 145 RN33D~1630F TRM 4701-02-186%0 | T
.. 250 HEXA~A0, . 082 e
€10 €13 CRé C27 €28 €I7 €38 CAP CER MON . O1F CACORT3U10IT1004 €ORNC | 1500-01-0310 " B ea
C39 CAO CA3 C44 CAG C49 C30 3OV, AXIAL 18 TATL R34 RJY RES.MF, 3780, 1%, 17. AR | RNSSD-1742F RN ."N 03-1742 | 2
€38 €40 81 CY 7 MEAT SINK 207 MARE 2600-11-0008 | 2 ase RES, WF. 1/76M. 1%. 1. 78% | RN33D-17818F AW 4701-03-1783 | 1
gg €24 €3 €33 €34 Co3 Cod i‘:;u‘inm INF. 30V, | CACO3I3V10420504 cORNG | 1300-01-0403 | @ & TRANSIPAD 931-218 s1van | 2800-11-0004 | 2 R116 RES. I, 1/6M. 1. 1682 RN3SD-1820F TRH 4701-03~1820 | 1
c72 CaP.CER. 13PF., 1INV 0D-130 AL RA3 RE) R9Y POT. TRIN. 100 T1AR100 BECK | 4600-01-0101 | 3 RI19 RES. 1. 1760, 1%, 1. 96K | RNSSD-19561F e 4701-03-1961 § 3
< CER. . - 1500-01-3038 | 1
12 CAP, CER. 22PF, 1KV pD-220 cRL 1500-02-20 i3 3o POT, FRIN. FOK FIaRI0N BECK 4600-01-0313 | 2 R132 R134 R13 RAS R57 RES. WF. 1764, 1%, 24 RNSSD-2001F |y 4701-03-2001 | s
. . » -] -0Q-201 % )
€57 CAP. CER. . 0022, 1RV DO-2228LL RL  : 1300-02-2201 |1 R112 R27 RAV POT. TRIN, 100K IAR100% HECW | 4600-01~0402 |3 R110 Ai1L RES. WF. 1/8M. 1X.21. 5% | RN3SD-2152F Tam a701-03-2332 | 2
L CER. . s - ' -02-2201
i A314 RES POT, TRIN. 20 142K BECK 4500-02-0201 | 2 R&3 RY? RES. I, 1 /780, 1%, 221 RNDID~2210F TRY 4701-03-2210 | 2
€29 ¢70 CAP.CER. 330PF. IRV oD-331 CRL 11300-03-3111 | 2
. POT. TRIM, 204 PIARZOK BECK 4500-02-0301 | 1 . 1%, F TRM ~03~ 0
cz0 €21 CAP C HON D300PF 30v | 1801370303320 VROYN ¥ 1300-03-3205 | 2 22 0 ' 3 :g§ ::g :;; RA7 R32 RS3 RN RES.PF. 1/8w. 1%, 2 21K | ANI3D-223) 4701-03-2231 |3
€39 i R118 POY. TRIN, 300 9148500 BECK 4500-05-0104 | 1 :
CAP.CER. . OOSHF, 50V CH-302 CRL | 1500-03-0210 | R&Y RES, IF. 1/6M, 1%, 249 RN3I5D-2490F Tau 4701-03-2470 | 1
i
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REFERENCE DESIGNATORS PART DESCRIPYION ORIC~HF CR~PART -NO NFGR I WAVETEX NO. aTY/IPT REFERENCE DESICNATORS FART DESCRIPTION DRIG-IFCR-PART -NG "FeR MAVETEK NO. oYvsPT REFERENCE DESICNATORS PART DESCRIPTION ORIC-FFCR-PART~ND ’oR MAVETER NO. SIVIPY
ces CAP, CER, 34PF ; /130 POT., LNR. 172 M. 4502-01-0300 WITK 4602-01-0300 | 1
L CER, IRV D0-340 CRL  !1300-03-4003 |1 *7-20%. 10K, SLO R91 RES. IF. 1704, 1X. 24, 9% | RN3SD-2492F AW 4701-03-2492 | 1
! SHFT. PC-Y
c33v CAP, NICA, 100PF, 300V OH13~1013 ARCO | 1500-11-0300 |t R93 AES. MF. 1780, 11. 2. 74K | AN3SD-274)F R4 a701-03-2741 |1
H B R3123 POT, CONT, IX 440973 -0201 HWYTR 4509-71-0201 1 N
; c19 CAP.IICA, 120PF, 300V, R | DM13~1230 ABCO  1300-11-2100 | 1 FROM: 4600-01 ~0207 RA2 RES, I¥, 1700, 1%. 27, & | RN33D-2704F 1AM 4701-03-2749 | 1
ADIAL: .
(2134 [ 1c H A37 POT. TOP YRIN. 20T, 100K | SBR100M BECH 460%-90-0001 | R120 R39 RES. M. 1784, 1. 3. OIR | AN33D-3011F AU 4701-03-3011 | 2
S AP, RICA. 39PF, 500V DI 5-3900 ARCO  } 1500-12-9000 | 1
€3 CAP. NICA. 43P 5-4320 i 3000 R142 143 R144 R143 RES. C. §/2u. 3. 10 RC-3/2-109 FIRAL | 4700-23-0100 | 4 A$13 RES. IF. 1780, 12. 301K | ANSDD-3010F Aw 4701-03-3013 | 1
» A F. 300V PHI5~4300 ARCO 1800~ 14~ 1
‘ Ai4 RES, C. 172M, O%. 4. 7 RC~372~AR7J STRPL 4700-2>~0429% 1 R10& R13 RES, I¥. 176, 1%, 318 ANSSD-D160F TRW 4701033160 2
Ca7 CAP,. BICA, 8BPF, 300V Dy D -680y ARCO : 1300-16-8000 1
e | RiD RES. C. 14, 10%. 130 4700~35-1%00 WK 4700-236~1300 | 1 R33 RES, IF, 1760, 1%, 3. 16% | ANSSO-3161F TRY 4701-03-2381 | 1
CAP. HICA, BIFF. 300V DL 3-8200 ARCO | 1500-18~R2000 | 1t L
[, i RY AES. C. 1M, 10X, 390 4700~33-3700 WK 4700-38-3900 | 1 R134 RES.M¥. 1/6W. 12,33 2 | ANISD-I3R2F AW 4701-03-3329 | )
CAP, HICA, 910PF. 100V, 1 | DM13-913F ARCO  13300-19-1101 |8
X. RADTAL | R137 RIAl R79 RB3 RA7 R92 |} RES.MF. 1/8W. 1%. 100 RN33D~1000F pENY] 470)-03-1000 | 7 RITY RES, MF, 1763, 1. 3. 65K | ANDID-3631F AU 4701-03-3631 | 1
: R96
ca ¢ CAP. ELECY, 10OMF, 16V ECEBICUIO0L PAMAS 1 1300-31-0101 | 2 R37 R3O RES, M¥. 1/BW, 1%. 36. 34 | AN33D~2832F ALY 4701-03-3832 | 2
: RIL RI2 R2 RA2 RDb RES. 1, 178, 1L, K RN330-10014F TRW 4701-03~-1001 3
€1 €2 CAP.ELECT, 1000#.35v | 39D1088033¢CLs SPRAC | 1300-31-0212 | 2 R108 RES. MF. } /68, 1%, 392 RHIID-I920F (LY 4701-03-3920 | 1
. R3 R73 R74 A7% R76 AB9Y RES, hF. L7680, §X. 3O% RN3AD~1002F TRU 4701-03-1002 &
€23 Cb CH2 CaA Cos6 C&T €7 CAP.ELECT, 227 . 25V, RA | SRAQDVBRNSXILL UNCOR2 | 1500-32-2002 7 R339 RBA RES. 1F. L/B8, 1. 4. O RN33D-4028F IRW 4701 -03-4021 2
praL ! "23 R9I RES. e, 1785, 1%, 100K | RN33D-1003F 170 4701-03-1003 | 2
H RBO RES. . 3780, 12, 40. 2 RN330D-A0R2F TRW 4701-03-4029 H
en CAP.PIRYC. . OIPF. 100V, | C31B103F BISHG | 1200-41-0304 |3 R138 Hi40 RSD RES, MF, 1784, 1%. 10 SCAJED] OR100F MEPCO | A701-03-1009 | 3
AXIAL /100 R103 R14 RES, 1, 1760, 1%, 41. 2% | ANIDD-4122F TR 4701-03-m122 | 3
: R70 RES. M, 1/8W, 3%, 12. 1K | RN33D-3212F TRM 4701-03-1212 | 3
[+ CAP POLYC, . 11F, 100V, A | PARBIOAF ELCUB | 1300-41-0404 | 1 R11S RES. ¥, 1764, 1%, 4. 32K | RNI3D-A323F ALY 4701034321 | 1
XA R63 RES. 1. 1/8W, 1X. 124 RN33D-1240F TRV a701-03-1240 |12
R71 R98 RES. I¥., 1/BM. 1X. 464 RNISD-A6A0F A4 4701-03-4540 | 2
cas CAP: YLAR, . 047RF 100V | 223PA7391HD3 S00-44-7314 {1 R62 RES, IF. 1/8W, 1%, 12. 4% | RNI3D~1242F TRY 4701-03-1242 | 1
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BE REPRODUCED FOR ANY REASON EXCEPT CALIBAATION,
OPERATION, AND MAINTENANCE WITHOUT WRITTEN AU-
THORIZATION,
REFERENCE DESIGNATORS PART DESCRIPTION ORIC-MFGR-PART-NO MFGR HAVETEK NO. aTv/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-NFER-PART ~NO MFGR | WAVETEK NO. arv/ey REFERENCE DESICNATORS PART DESCRIPTION ORIG-MFGR-PART~NO HFGR | WAVETEK NO. atv/pT
RIO2 R105 R16 RES, 4. 1/84, 1%. 46, 4K | ANSSD-4642F TRY 4701-03-4542 | 3 CENERAL PURPOSE TO-5 7] CATE, NAND. OUAD SN74LSO00N T 8000-74-0010 | 1
2-INP, TIE
RIRS R196 R127 RES, HF, 1/0, 1%, 499 AN55D-4990F AN 4701-03-4990 | 3 a17 TRANS PN2YOSA PNP 2N2905A NSC 4901-02-9031 | 1
GENERAL PURPDSE Y0-5 vio FLIP-FLDP DUAL. D-POS 11 8000-74-7410 | 1
A6 RES, MF. 178W, 1%, 4. 99K | RNDSD-A991F TRM 4701-03-4991 | 1 EDCE TRIG, TTL
a3 TRANS, GENERAL IN36DEA CARTR | 490i-03-s3081 | 3
R91 RES, MF. 1/68MW, 1%, 31 1 RNSD~31R1F TRW 4701-03-5119 | 1 PURPOSE, PNP, T0O-92
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nne ASSEMBLYNO.  1100-00-324% REV TILE ASSEMBLY NO.  1100~00-3245 ATV e ASSEMBLY HO.  1100-00-3255 REV
WaveTeEx PCA, GCENERATOR BD 188-8-1357 ] MVELEK PCA, GENERATOR 8D 188-5-1257 B WaveTerx PCA, GENERATOR BD 1BB-8-1257 B.
PACE 7 PAGE 9 PACE 11
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7.1 DRAWINGS

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

7.2 ORDERING PARTS

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

DRAWING

Instrument Schematic
Chassis Assembly
Chassis Parts List

Generator Board Schematic
Generator Board Assembly
Generator Board Parts List

Sweep Board Schematic
Sweep Board Assembly
Sweep Board Parts List

SECTION 7

PARTS AND SCHEMATICS

7.3 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 printinstruction manuals, it is not always possi-
ble toinclude the most recent changes inthe initial print-
ing. Whenever this occurs, errata pages are prepared
to summarize the changes made and are inserted inside
the shipping carton with this manual. i not such pages
exist, the manual is correct as printed.

DRAWING NUMBER

1004-00-0581
1101-00-3266
1100-00-3266

1104-00-3265
1101-00-3265
1100-00-3265

1104-00-3208
1101-00-3208
1100-00-3208
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TOLEAANCES ARE

BREAK SHARP EDGES

Wavelek Inc.
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WITHOUT WRITTEN AUTHORIZATION., FOR ANY
REASON EXCEPT CALIBRATION. OPERATION.

AND MAINTENANGE I
REFERENCE DESIGNATORS PART DESCRIPTION OR1C~MFCR~PART-NO HFCR HAVETER NO. aTv/Py RAEFERENCE DESIGNATORS PART DESCRIPTICN OR1G~HFGR-PART -NO HMFGR WAVEYEK 1O QYY/PT
NONE A/D SWEEP B0 1101-00-3208 HYTK 1101-00-3208 |t CRt CRZ DIODE 1143548 INd148 FAIR 4807-02-8666 |2

188-5-1257 CORPUTER. 0/P, 75V, 200M
A, SWITCHING
NONE SCHEMATIC SWEEP 8D 1104-00-3208 HYTK 1104-00-3208 |1 :
188-6-1237 [c] TRANS, CENERAL 2N3903 NSC 4901-03-9030 |1
PURPOSE, MM, T0-92
€3 ¢S CAP, CER. . 001UF, 1’V DD-102 <AL 1500-01-021t (2
a1 a2 TRANS, H/PR. 23905 4998-00-0049 HYTH 4998-00-0049 |1
€1 c2 CAP CER MON . OINF CACO22%U1032100A CORNG  |1300-01-0310 {2 QTY: 2: 4904 -03-9050
SOV, AXIAL
a SWITCH ASSY PB 5103-00-0030 HUTK 5103-00-0030 |t
€10 €6 €7 C9 CAP.: CER, HON, . 1MF, 30V, jCACOTISU1042030A CORNG 1500-01~0403 4
AXTAL u OF AMP, LCUAL JFE} TLOBICN Tt 7000-00-8300 |1
INPUT
c11 c8 CAP, CER, 13PF, 10CV, AX1 |CACO2C06150J160A CORNG  |1500-01-300& |2
AL u2 vl OP~AMP, LIN, WIDE HAI-2540-5 HARIS |7000-25-4000 |2
BAND
ca CAP, MYLR, 2UF, 200V+/-1 | 2HFH205% ANRAD  |1500-42-0504 |1
o%
3 PCH SWEEP BD 1700-00-3208 RVTK 1700-00-3208 |1
188-S-1257
R12 R2 POT, CONT. 1OK TRHINOSS5 103U AB 4600-01-0322 |2
RY POT. TRIM, 20K JLARROK BECK 4600-02-0301 |1
R15 R3 RES. MF. 1784, 1%, 10X AN33D-1002F TRM 4701-03-1002 |2
R6 RES, MF, /B4, 1%, 100K |RHS5D-1003F TRM 4701-03~1003 {1 .
1
R21 RES, MF. 1/8W. §%, 2R RISBD~2001F TRM 4701 -03-2001 1 l
*
TITLE ASSEMBLY NO. REV ASSEMBLY NO. REV
WaveTek £100-00-3208 WaveTEK 1100~00-3208
PARTS LIST PCA. SWEEP 8D 188-5-1257 a PARTS LIST PCA, SHEEF BD 1B8-5-1257 A
PAGE 3 PAGE 3
AEFERENCE DESIGHATORS PART DESCRIPTION ORIG-MFGR-PART-NO HFCR HAVETER NO arv/pPY
R22 R24 RES, MF, 1/8H, 1%, 249 ANS5D-2490F TAK 4701-03-2490 |2
RS RES, MF, /8%, 3%, 33. 28 |RNS3D-3322F TR 4701-03-3322 |1
R20 RES. MF, 1/8, 1%, 499 ANSSD-4990F TRW 4701-03-4990 |t
R10 R7 RES, MF, 1764, 14, 4. 99K | RN3SD-4991F TRM 4701-03-4991 |2
R14 RO RES, MF. 1784, 1%. 49. 91t ANSS5D-A992F TRH 4701-03-4592 2
R23 R25 RES, MF, 1/687. 1%, 511 |RNSID-5IRIF TRH 4701-03-5119 |2
Ri1 RES. HF, 1764, 1%, 604 RNS5D-6040F YRH 4701-03-6040 |1
Ra RES, MF. 1/84. 1%4. 90. M RN33D-9092F TRH 4701-03~9092 1
/1 RES, MF, 1744, 1%. 4024 | RN&OD-4023F YRW 4701-13-4023 |3
R13 RES, MF, 1741 14, 499K |RNSOD-4993F TRY 4705-13-4993 |1
AN RES NETWORK 1K 2 4116R-001-102 BOURN {4770-00-0019 {1
16P I DIP
i AES, O OHM JUMPER JPO2T48G ROHM 4799-00-0087 |1
CR7 CRB DIODE. ZENER. 5.1V, 5 [in731A FAIR 4B01-01-0751 |2
TOL, S00KW. G/B.
IN7SIA
CR3 CR4 CRS CRé6 DIODE, WICH INSZB2 FAIR 4801-01-3282 |4
CONDUCTANCE: UL TRA
FAST
TTLE ASSEMBLY NO. REV
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REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFOR~PART ~NO MFGR | WAVETEK NO. arv/ptT REFERENCE DESI1CNATORS PART DESCRIPTION ORIC-MFGR-PART ~NO MFOR | WAVETER NO. (327,34 REFERENCE DESIGNATORS PART DESCRIPTICN ORIG-MFGR-PART-NO MFOR | WAVETEK NO. aTy/PY
48 PCA, SHEEP BD 1100-00-3208 WOTK 1100-00-3208 | 1 105 REP 8-32 CPS 0240-00003 ARDH | 0240-00000 a NONE A/D CHASSIS 1101 -00-3268 HUTR 1101-00-0284 | 3
186-5-1257 188-5-1257
NONE A/D CHASS1S 1101-00-3256 WK | 1101-00-3266 | 1
a9 PCA, OENERATOR BD 1100-00-2263 WUTK 1100-00-3265 | 1 1688-5-1257 2 TRANSFORHER 182A-0041 HVTK 1204-00-0041 | 1
186-5~1207
NONE WIRE KIT,FRONY PANEL | 1200-00-2379 wvtk | 1200-00-3279 | 1 30 LABEL. MARNING 801-6740 HYTR 1400-00-8940 | 1
NONE A/D CHASSIS 1101-00-3264 HUTK 1101-00-3266 | 1 188-5-1257
18B-5-1257 : 40 LABEL, WARRANTY 1400-02-3380 HVIK 1400-02-3380 | 1
55 DIAL ASSY-186 180-2127 wutk | 1205-00-2127 | 1
81 FRONT PANEL SUB ASSY, | 1200-00-3274 HUTK 1200-00-3274 | 1 11 BRACKET, AC SHIELD 1400-02-4998 WVTR 1400-02-4998 | 1
186-8-1257 s INDICATOR, DIAL 180~303 WYTR | 1400-00-4970 | 1 188-5-1257
62 REAR PANEL GUD ASSY. | 1200-00-3275 WK 1200-00-3275 | 1 9 FRONT PANEL 1406-02-4999 wik | 1400-02-4999 | 1 10 REAR PANEL 188-5-1257 | 1400-02-5000 HYTK 1400-02-3000 | 1
188-5-1257 188-5~1257
a1 LABEL. FOIL. NSN 1400-02-5005 WYTH 1400~02-3005 | 1
NONE WIHE K1T,CHASSIS 1200-00-3260 HUTK 1200-00-3280 | 1 12 CONN BNC KC-7946 KING | 2100-01-0002 | &
188-5~§257 13 SOLDER LUG 11144 z1ErR | 2100-04-0025 | 2
58 BINDING POST, TIN 3760-0 1110 | 2100-01-0028 | 2
50 BOARD MOUNTING 1400-02-3001 HUTK 1400-02-5001 | 1 PL, BLK 1 FUSE. 1744, 250V, S~B ;3. 250 LITFU | 2400-05-0008 | 1
BRRY-LEFT
59 DIND POSY.RED, TIN PLT | 3700-2 ProNa | 2100-03-0030 | 1 XF1 FUSE HOLDER 031. 16537031, 146466(0BS) SCHUR | 2400-05-0012 | 1
st BOARD MOUNTING 1400-02-5002 WoTK 1400-02-5002 | 1
BRKT~RIGHT 63 TERM, LOCK LUB 1814-8 sMITH | 2100-04-0010 | 3 56 FOOT. REAR PANEL.MOD | 20823-648 SCHRF | 2800-08-0022 | 1
168-5-1257
52 PLATE, CARRYING STRAP | 1400-02-5003 WUTK 1400-02-5003 | 2 14 SOLDER LUG 1407 sMITH | 2100-04-0012 | &
as RIVET 1/@X3/16L 1125-0406 avpEL | 2800-12-0011 | 2
13 KNOB., SMALL 0-1-9 ROCAN | 2400-01-0010 | 1 NONE BUSHING NYLINER ALHF THOMN | 2800-01-0002 | 3
34 RIVEY, STL, CHOBERT, L=3| 11210607 AVDEL { 2800-12-0080 | P
16 WNOB. 1/41N DUSHING RB~67+0-M~9 ROGAN | 2400-01-0017 | 3 NONE BUSHING (NYLINER) 178 | 2LOFF THOMN | 2BOD-01-0005 | 1 716, MAT THANESS
. 083-. 125
53 HANDLE, RETRACTABLE | 2800~07-0035 WAVTHK | 2B00-07-0035 | 2 93 NUT, HEX, 4-40 R/P. 2 4-40 R/P cHrer | zaoo-16-4300 | 1
97 NUT, FLEXLOC, 6-32, 2 6-32 NUT F. L. CHMACL | 2800-15-6100 | 2
as RIVET 1/BX3/716L 1125-0406 AVDEL | 2800-12-001} | 2 94 WASHER, FLAT. 40 209 | NAS620-4 CHMRCL | 2800-26-4001 | 3
ASSEMBLY NO. 1100-00-03246 REV TILE ASSEMBLY NO. 1200-00~3274 REV TITLE ASSEMBLY NO. 1200-00~-32735 REV
WaveTeEK CHASSIS 18B-6-1257 A WaveTeK FRONY PANEL SUB ASSY, B WaveTeEk REAR PANEL SUB ASSY. c.
PARTS LIST PARTS LIST 188-8-1257 PARTS LIST 188-8-1257
PAGE ) PAGE 1 PAGE 1
DESIENATORS PART DESCRIFTION ORIC-MFCR~PART~NOD weeR | WAVETER hO. arv/pT
REFERENCE DESICNATORS PART DESCRIPTION ORIC-HFGR-PART-NO MFGR | WAVETER NO. arv/eY REFERENCE DESIGNATORS PART DESCRIPTION DRIG-MFCR=-PART-NO nrerR | waverEk o aTv/PT
%8 SCREW, 6-32X3/8, 50C 4-32 X 3/8 S.C. CHRCL | 2BOD-18-8106 | 2
0.0.) cAP. 2
64 . SCREW, 6-32X3/8 TRUSS | 4-32 x /e cHMRCL | 2800-20-6106 | 4
HD, SLOTTED, Z 6-32 X &0 WASHER, SHOULDER, WHITE | 2648 sHITH | 2800-27-0004 | 12 A 55::“'2:”:1'“3/9 e 4-IRXI/B 16 GriReL | BRO0-2R-400s | 2
ass .
36 MASHER. WAVE SPRING | 58M4-133-1 BEA 2800-28-0021 | 1
B8 SCREM. 4-40 X a/8 4-40XIBPH-ST Wik | eooo-ze-43086 | 2 23 STRAIN RELIEF BUSH SREV-1 HEYCD | 2800-37-0003 | 1
PHP. F a7 WASHER. FLAT, BRASS, | 5714-62-32 BESTH | 2800-28-0022 | 1
Tozs 1D, . 400 OD 107 86 LOCKWASHER, PLATED | R6SRLH CHRCL | 2800-42-6000 |2  _
) N SCREW, 6-32X5/16 6-92X 3716 NYLOW CHRCL | 2800-23-6105 | 4 ]
PHP, NYLOK PATCH, 7 o3 SCREW, 4-40X3/8 PHP, 2 | NS31957-19 con. | 2800-38-4106 | 1 57 CABLE KEEPER. BL/iCH 20023-674 BCHRF | 3000-00-0188 | 1
PATCH, &-32 X 5/16 A-40 X 3/8
27 DIODE, VARISTOR vssza8 3 4899-00-0045 | 1
0 WASHER, FLAT, 4(.209 | NAS620-4 CHRCL | 2800-26-4001 | 2 L1 #4 LOCKWASHER, PLATED | wASALW chRcL | 2e00-42-4000 | 1
0.0 29 SHITCH ASSY SLIDE 46296-LFE sucFT | s10s5-00-0002 | 1
R151 POT. DIAL. BK+/-3%, ECONOPOY MRILI 7@PF-14 NET 4600-03-0212 | -
L1 WA LOCKWASMER, PLATED | WaSRLM cHreL | 2800-42-a000 | 2 PRECISION, LINEAR 7 HIRE. 1804 HH181007 (BLY) BRDRX | 6000~31~8000 | 1
92 SCREM, MACHINE, PAN NPS31957-15 nvLok | 2800-36-4108 | 7 78 WIRE, 18GA HHIBLOOZ (BLM) BRDAX | 6000-33-8000 | 1 n WIRE, WU, 18GA HO102003 ¢GRN/YEL) wDD | 6000-31-8045 | 3
HEAD, PHLPS. SELF LOCK .
PATCH, ¥4-40 X 2/8 79 WIRE, MU, 220A HOI01029 (BLK) JUDD | 8000-32-2000 | 1 72 WIRE. HU 22CA H0101029 (BLK) JUDD | 6000-32-2000 | 1
106 ENCLOSURE. 10D 2000-00-0186 scrr | 3000-00-0186 | 1 80 WIRE, WU, 220A, TINNED | 760-22 (BRN) ATLAB | s000-32-2008 | 1 73 MIRE, MU, 226A, TINNED | 780-22 (RED) ATLAS | s000-n2-2002 | 2
188-5~1237 COPPER COPPER
a INSULATOR{ T0-220) £0-11~8302-1674 cHomr | 3100-00-0010 | 2 81 WIRE, WU, 220A. TINNED 781-22 (ORN) ATLAS | 6000-32-2003 | 1 7 ::‘;25;2:“- 22CA: TIBNED | 780-22 (ORY) ATLAS | 6000-32-2008 | 1§
COPPER
53 TIE: CABLE NY NAY PLCIN-B4-H PANDT | 277. 4002 s
CCLAMPY ; a2 WIRE, HU. 22CA TINNED | 783-22 CGRN) ATLAS | 6000-32-2005 | 2 76 WIRE. WU, 220A, TIENED | 780-22 (WHT/BLK) ATLAS | 6000-32-2090 | 1
COPPER OvERCOAT
a2 TRANS, PNP, T0-220 T1P30 11 4902-00-0300 | 1
B2 WIRE, HU. 220A. TINNED | 780-22 (BLU) ateas | apco-a2-2008 | 3 [ WIRE, WU, 22CA, TINNED | 780-22 (WHT/RED) ATLAS | 6000-32-2092 | 1
VR1 VOLY REGULATOR MC7B1S HOT 7000-78-1300 | 3 COPPER OVERCOAT
7 WIRELhU P20A. TINNED | 780-22 (VID) ATLAS | 6000-32-2007 | 1 WIRE, HU, 22GA, TINNED | 780-22 (WHT/GRY) ATLAS | 6000-02-2098 | 1
COPPER 4 OVERCOAT
a4 WIRE, KU, 220A, TINNED | 780-22 32~ -80-0004 | 1
WAVETER YO 3100-00-9708 - E. KU 2204, (HHT/GRN) ATLAS | 8000-32-2093 | 29 24 PYR CORD 17534 BELDN | 4001-80-000
7 CHASSIS 188-5-1257 A
- ! AEV
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