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INSTRUCTION MANUAL 

MODEL 188 
4 MHz SWEEPI 

FUNCTION GENERATOR 

© - 1 980  • WAVETEK 

THIS DOCUMENT CONTAINS INFORMATION PROPRIETARY TO 
WAVETEK AND IS SOLELY FOR INSTRUMENT OPERATION AND 
MAINTENANCE. THE INFORMATION IN THIS DOCUMENT MAY 
NOT BE DUPLICATED IN ANY MANNER WITHOUT THE PRIOR AP­
PROVAL IN WRITING OF WAVETEK. 

WAVETE� 
SAN DIEGO 
9045 Balboa Ave . .  San Diego. CA 92123 
POBox 651. San Diego. CallI. 92112 
Tel 714/279·2200 TWX 910·335·2007 

Marual Revision: 7100 
Instrument Release: Original 



WARRANTY 

All Wavetek instruments are warranteed against defects in material and workmanship for a period 

of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or 

component (except batteries) found to be defective, under normal use, during this period. 
Wavetek's obligation under this warranty is limited solely to repairing any such instrument which in 
Wavetek's sole opinion proves to be defective within the scope of the warranty when returned 

to the factory or to an authorized service cent'.!r. Transportation to the factory or service center 
is to be prepaid by purchaser. Shipment should not be made without prior authorization by 
Wavetek. 

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

Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner 

either alone or in conjunction with other equipment. High voltage used in some instruments may 

be dangerous if misused. Special disclaimers apply to these instruments. Wavetek assumes no 

liability for secondary charges or consequential damages and, in any event, Wavetek's liability for 
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the 
specific instrument shipped and against which a claim is made. 

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

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

BEFORE PLUGGING IN the instrument, comply with installation instructions. 

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

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

CAUTION notes call attention to possible equipment damage in subsequent operations. 
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1 

1.1 THE MODEL 188 

The Wavetek Model 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 logarithmically within a frequency 
range. When used as a sweep generator, an internal 
ramp generator provides a recurring s.weep 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 in­
to 500 down to 1S mV peak-to-peak. DC reference of 
the waveform can be offset positively or negatively. 

The two selectable waveform outputs are a 20V peak­
to-peak maximum and a 2V peak-to-peak maximum (20 dB down from 20 Vp-p): both may be varied over a 
30 dB range. Auxiliary outputs are a TIL level sync, a 
6000 sweep ramp and a 6000 generator control 
voltage signal whose level is proportional to the main 
generator frequency. 
1.2 SPECIFICATIONS 

1.2.1 Versatility 

Waveforms 
Sine '\; I triangle "v , square � ,TIL pulse -"­

and dc. 

Operational Modes 
Continuous: Generator runs continuously at selected 
frequency. 

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

Gated: As triggered mode, except output continues 
for duration of gate signal. Last waveform started is 
completed. 

SECTION 
GENERAL DESCRIPTION 

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 log) to 4 MHz In 7 overlap­

ping decade ranges: 

Xl . . . . . . . . . . . . . . . . . . . . . . 0.004 (0.0004) to 4 Hz 
xl0 . . . . . . . . . . . . . . . . . . . . . . 0.04 (0.004) to 40 Hz 
x 100 . . . . . . . . . . . . . . . . . . . . . . 0.4 (0.04) to 400 Hz 
X 1 K . . . . . . . . . . . . . . . . . . . . . . . . . .  4 (0.4) to 4 kHz 
x 10K . . . . . . . . . . . . . . . . . . . . . . . . 40 (4) to 40 kHz 
x 100K . . . . . . . . . . . . . . . . . . . . 400 (40) to 400 kHz 
x 1 M . . . . . . . . . . . . . . . . . . . . . . 4 (0.4)kHz to 4 MHz 

Function Output 
'\; , "v , '1.J selectable and var iable to 20 Vp-p (10 Vp-p into 500) HI output, and to 2 Vp-p (1 Vp-p into 

SOO) LO output. Both outputs varied with a 30 dB ver­
nier. Peak output current is 1 00 rnA maximum (HI out­
put) into 500 (200 mA peak into a short circuit). Source 

impedance is 500. 

DC Offset and DC Output 
Waveform offset and dc output selectable and variable 
through HI and LO BNC outputs. DC output selectable 
by not selecting a waveform function. HI output is 
± 10V max (± 5V into 500) as offset or Vdc output. 

Signal-peak plus offset limited to ± 10V (± 5V into 500). LO output is ± 1 V max (± 0.5V into' 500) as is 
signal-peak plus offset limit. DC offset plus waveform 
attenuated proportionately at LO ( - 20 dB) output. 
TTL Sync Output 
TIL pulse (50% duty cycle) at generator frequency. 
Drives up to 20 TIL loads. 
OCV - Generator Control Voltage 
o to 4.0V open circuit output from 6000 source im­
pedance. Proportional to frequency of main 
generator. For use as a horizontal drive signal. 

'-1 



VCO - Voltage Controlled O ...... tor 
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 P.s (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 kO. 

Sw .. p 
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 logarithmic 
(4 decades max). 

SWeep Rate: 30 ms to 1 min. (nominal) continuously adjustable. 
Sweep Width: Up to 1:1000 (linear) or 1:10,000 
(logarithmic) continuously adjustable. 
Sw •• p Output 
Ramp waveform output with 4V peak Into open circuit. 
Source impedance 6000. For use as a horizontal drive 
signal. 

Trigger and Oate 
Input: TIL compatible levels. 
Pulse WIdth: 50 ns minimum. 
Repetition Rate: 4 MHz maximum. 

1.2.2 Frequency Prwcla'on 

D", Accuracy 
± 5% of full scale. 

Time Symmetry 
Square wave variation from 0.2 to 4.0 on dial less than: 
± 1 % to 100kHz; ± 5% to 4 MHz. 

1-2 

1.2.3 Amplitude Prwc'alon 

Sine variation with frequency less than: ± 0.2 dB on all ranges through X lOOK; ± 1.0 dB to 4 MHz. 
, 

1.2.4 Waveform Characterlltfca 

Sine Dlatortlon 
Less than: 0.5% on x 1 K and x 10K ranges; 1 % on 
x 1 ,  Xl 0, X 100 and x lOOK ranges. All harmonics 
25 dB below fundamental on x 1 M range. 

Triangle Linearity 
Greater than 99% to 200 kHz. 

Squa,. Wive Ala. and Fall Time 
At HI output, less than 50 ns for 10 V� output Into 
50Q termination. 
1.2.5 Oen.,., 

Envlronmenta' 
Specifications apply at 25°C ± 5°C. Instrument will 
operate from O·C to 50°C ambient temperatures. 

Dlmenllonl 
28.6 cm (1 1 v.. in.) wide; 8.9 em (3% in.) high; 26.7 (10Y2 In.) deep. 

Weight 2.7 kg (6 Ib) net; 4.5 kg (10 Ib) shipping. 
Pow.r 
90 to 128V or 198 to 264V (specify); 48 to 66 Hz; less 
than 15  watts. 

NOTE 

All specifications aPPly for dial between 0.2 
and 4.0,' amplitude at 10 Vir/) from Hlout­
put into 500 termination. 
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2.1 MECHANICAL INSTALLATION 

Atter 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 '.clllty power outlet. 
Before connecting to the facility power 
outlet, eumlne extension cords, auto­
transforme,., etc., between the InstRl' 
ment and the facility power outlet for a 
continuous earth ground path. The earth 
ground path can be Identified at the 
plug on the InstRlment power cord; 0' 
the three terminals, the earth ground 
terminal Is the nonmatchlng 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 t� 
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. 

SECTION 2 
INSTALLATION 

Select the appropriate fuse and 115 or 230 
switch position at the rear panel when 
changing power sources. 

2-2_2 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 re�uired for 
this procedure. 

Preset the generator front panel controls as follows: 

Control Position 

Dial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.0 

MODE . . . . . . . . . . . . . . . . . . " .... CONT (released) 
FUNCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 
DC OFFSET . . . . . . . . . . . . . . . . . . . . . . . . . OFF (ccw) 
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . MAX(cw) 
FREQUENCY MULTIPLIER. , ............... 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. 

2.4 CHANGING THE OUTPUT IMPEDANCE 

The output Impedance is normally: 

HI 10V p-p (500 source) into 500. 
LO 1V JrP (500 source) into 500. 

2-1 



SYNC OUT OSCILLOSCOPE 
MODEL 188 

D • 
• e • 

(LO) (HI) CH1 CH2 
t 4 

I 
FUNCTION GENERATOR 

:t:dc OR VOLTAGE SOURCE 
(INITIALLY OFF) 

Figure 2·1. Firs' Setup 

Ampntude is normally variable over 30 dB for each 
output with a 50 dB amplitude range available by 
utilizing both outputs. 

If simultaneous 6000 and 500 output impedances are desired: 
1.  Change value of Rl48 from 4990 to 6040. 
2. Remove R149. 

The result is: 

HI 10V pop (500 source) Into 500. 
LO 10V pop (6000 source) into 6000. 

Amplitude is variable over 30 dB. Square wave rise 
and fall time Is less than 150 ns. Any value greater 
than 6000 may also be substituted for the value of 
R148 for other output impedances. 

To increase the range of the variable amplitude con­
trol In a modified' unit beyond 30 dB, decrease the value of R124 as necessary. Waveform quality 
relative to the standard unit is not guaranteed below 

- 30 dB and above 20 kHz. 

TtIb .. 2-1. Inlt I ChKkout 

Step Control PoaltlonlOpenltlon Ob .. rvatlon 
1 POWER ON ± 10V square wave on CHl and ± lV on CH2. 

Return to CH 1 only. 

2 Dial Rotate in both directions. Return Rotation ccw Increases frequency of ru , 

to 2.0. rotation cw decreases frequency. 

3 FREQUENCY Press each switch sequentially; Frequency Increases in decade steps, left to 
MULTIPLIER return to x 1 K. right. 

4 AMPLITUDE Rotate ccw. Amplitude decreases. 

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

6 AMPLITUDE Rotate cwo Square returns to original amplitude. 
7 Function Generator Vary input dc voltage; then disc on- Frequency increases with positive voltage and 

or DC Voltage neet VCG IN Input. decreases with negative voltage. 
Source 

8 FUNCTION . Press JV, ru , "y  Observe JV , ru , "v waveforms. 

9 MODE Gate (CONT depressed, A dc level near zero volts (except '"L function). 
TRIG/GATE released). 

10 MAN UAl TRIGGER Press and hold. Continuous "v .  
2·2 
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T.ble 2·1. Inlll.1 Checkout (Continued) 
Stepl Control Position/Operation 

Set up trigger source as shown In figure 2-2. Set trigger source for 100 Hz TTL signal. 

1 1  -- --- 'l..J gated on during positive portion of TIL 
signal on CH2. 

12 TRIG/GATE Trigger (depressed) One J\.r 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 SWP/STOP 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 OUT OSCILLOSCOPE OSCILLOSCOPE 
MODEL 188 

D SYNC • e e 4 4 • , 
MODEL 188 D I • • • •• 

TRIG 500 CH1 CH2 
IN OUT (HI) T , 500 CH1 CH2 

SWP OUT , , 

J OUT (HI) I 
I 
�nLOUT J 

FUNCTION 
GENERATOR 

Figure 2·2. Second Setup Figure 2·3. Third Setup 

2-3 
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3.1 CONTROLS AND CONNECTIONS 

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

1 Frequency Dial - Settings unde( the dial Index 
mark summed wi h 21 and multiplied by 4 
determine the output signal frequency and the 
sweep start �requency in sweep mode. The dial 

is engraved with both linear and logarithmic 

scales: outer scale linear and inner scale 

loga rithmic. 

2 POWER Button - Turns generator ON and OFF. 

3 STOP Knob - Sets the upper frequency limit 

when CaNT 5 is depressed and SWP/STOP 6 is 

extended. 

1 2 3 4 5 

SECTION 3 
OPERATION 

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

S CaNT Button - Selects sweep submode to 
main generator's continuous mode. Ex ended is 
can inuous (nonsweep) mode while depressed is 
sweep mode. Sweep is f rom a low frequency set 
by loa high frequency set by 3. Main generator 
mode control 8 must be in continuous mode (ex­
tended). 

6 SWP/STOP Button - When button is depress­
ed (and S 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. 

7 LIN/LOG Button - Selects linear or 
logarithmic frequency distribution of sweep, 

10 
6 7 8 9 11 12 13 14 

Figure 3-1. Controls and Connectors 

3-1 
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VCG and main dial wfthin a frequency range. 
Linear operation is selected when the button Is 
extended. Logarithmic operation is selected 
when the button is depressed. 

8, 8 Generator MODE Controls - Selects one of 
the fol lowing th ree modes: 

CONT - 8 released. Continuous output at 
500 OUT 15 and 18 and SYNC OUT (TTL) 

1 7  connectors. 

TAIG - 8 and 9 pressed. DC level output 
until generator triggered by the MAN TRIG 1 1  
o r  with a signal at the TRIG I N  connector 1 8  . 
When tr iggered , the generator output is one cycle 
of waveform fol lowed by a dc level. 

GATE - 8 pressed and 8 released . As for 
TRIG except the output is continuous for the 
duration of the manual or external trigger signa l .  
The last cyc le started is always completed. 

10 TIME Knob - Sets the sweep time by control­
ling the period of the sweep ramp generator. 

1 1  Manual Trigger Button - Triggers or gates the 
output signals when generator mode is TRIG o r  
GATE ( 8  pressed). I n  trigger mode, one 
wavefo rm cycle is output when the button is 
pushed. In gate mode, waveform cyc les are con­
tinuously output as long as the button is held in.  

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

1 3  DC OFFSET Control - Offsets the 500 OUT 
waveforms or gives dc levels from - 1 0V to 
+ 1 0V ( - 5V to + 5V into 500) at 1 5  and from 
- 1 V to + 1 V  ( - 0.5V to + 0.5V into 500) at 18. 
An OFF position ensures no offset. 

14 AMPLITUDE Control - Ccw rotation reduces 

waveform ampl itudes at 1 5  and 16 by 
30 dB. DC and offset voltages are not affected 
by thi s  control . 

15 SOO OUT HI  Connector - The main output of 
the generator at the function selected. Maximum 
20 Vp-p (1 0 Vjrp into 500) with 30 dB continuous 
ampl itude control . 500 sou rce impedance. 

1 8  500 OUT LO Connector - Same a s  1 5  ex­
cept 20 dB (1 /1 0) lowe r in amplitude. 

1 7  TIL OUT Con nector - A TI L  square for each 
cycle of the generator. To be used fOr syn­
chronization or as a TIL signal capable of driv­
ing 20 TIL loads. 

1 8  TRIG IN  Connector - Accepts a TI L  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 Signa l .  

18 SWP OUT Connector - Supplies a ramp 
waveform with an approximate 4V peak into an 
open circuit. For use as a horizontal d rive signal . 

Source impedance is 6000. 

20 GCV OUT Connector - Provides a 0 to 4V 

open circuit output proportional to the f requency 

of the main generator. For use as a horizontal 
drive signal .  Sou rce impedance is 6000. 

21 VCG I N  Connector - Accepts ac or dc voltages 
to proportionately control frequency within the 
range determi ned by the FREQ U E NCY 
M U LTIPLIER 4 . Posit ive voltage increases the 
frequency set by the dial 1 ; negative voltage 
dec reases the frequency. The VCG I N  wil l  not 
drive the generator frequency beyond the nor­
mal dial l imits of a range. I nput impedance is 
2 kO. 

3.2 OPERATION 

Perform the initial checkout in Sect ion 2 for the feel of 
the instrument. Any questions concern ing individual 
controls and connectors may be answered in 
paragraph 3 . 1 . 

3.2.1 Signal Termination 

Proper signal termination, or loading ,  of the generator 
con nectors is necessary for its specified operation . 
For example, the p roper termination of either of the 
500 OUT connectors is shown in figure 3-2. Placing 
the 500 terminator, or 500 reSistance,  in parallel with 
a higher impedance, matches the receiving instru­

ment input impedance to the coax characteristic and 
gen erator output impedance, thereby m'inimizing 
signal reflection or power loss on the l ine due to im­
pedance mi:;;match. 

The input and output impedances of the generato r 
connectors are l isted below. 
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Connector Impedance 

500 OUT (HI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SOD 
500 OUT (LO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SOO 
SYNC OUT (ITL) . . . . . . . . . . . . . . . . . . . . . . . . , . . . * 

TRIG I N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 
VCG IN . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 kO 
SWP OUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6000 
GCV OUT , ' . . . .  , . .  , . . . . . . . . . . . . . . . . . . . . .  6000 

*The TIL OUT connector i s  diode p rotected and can 
drive up to 20 Transistor-Transistor-Log ic (TTL) loads 
(low level between OV and 0.4V, and high leve l bet­
ween 2.4V and 5V). It should not be connected to 
resistive load less than 6000. The TRIG IN connector 
accepts TIL logic l evels,  is diode protected, and re­
quires 500 pA drive from a h igh level output. 

MODEL 188 
RG58 OR 

OUTPUT EQUIVALENT IMPEDANCE 
500 

RECEIVI NG 
I N STRUMENT 
EFFECTIVE 

CIRCUIT 
RESISTANCE 

OUTPUT 
AMPLIFI ER 

Figure 3·2. Signa' Termination 

3.2.2 Manua' Function Generator Operation 

For basic operation , sel ect the waveform f requency 
and ampl itude . The fol lowi ng steps demonstrate 

manual control of the function generato r .  (Bold 

numbers are keys to f igure 3-1 .) 

Step Control/Connector Setting 

500 OUT 1 5  1 8  Connect circuit  to either 
output (refer to pa ra-
g raph 3.2. 1 ). 

2 FREQU ENCY Set to desi red range of fre-
MULTIPLI ER 4 q uency .  

3 Frequency Dial  1 Set to desi red frequency 
within the range. 

4 SWEEP's CONT 5 Extended. 

5 FU NCTION 12 Set to desi red waveform. 

6 DC OFFSET 1 3  Set as desi red. Limit wave-
form amplitude to prevent 
clipping (see figure 3-3). 

7 AM PLITU D E  14 Select for des i red ampli-
tude. 

3.2.3 Voltage Controlled Function Generator 
Operation 

Operation as a voltage cont rol led function generator (VCG) is as for a manually control /ed function 
generator, only the frequency within part icu lar  ranges 
is additionally control led by an external voltage ( ± 4V 
excursions) i njected at the VCG IN connector.  Per· 
form the steps given In paragraph 3 . 2 . 2 ,  only set the 
frequ ency dial to determine a reference from which 
the frequency is to be voltage control led . + 5V --�-

OV - - -

- 5V - - - - - -
O DC  

OFFSET 

. '"7\[\;-------- ----_ .v _ _ _ _ _ _ _ _ _ _ _ _  V1 _ _  
- POSitivE NEGATIVE 

DC OFFSET DC OF FSET 

+ 5V-'Vv------------_ ,v _ _ _ _ _ _ _ _ _ _  AI1L 
EXCESSIVE 

POSITIVE 
OFFSET OR 

LOADING 

EXCESSIVE 
NEGATIVE 

OFFSET OR 
LOADING 

Figure 3-3. DC OFFSET Control 

1 . For frequency control with posit ive dc i nputs at 
VCG IN ,  set the dial for a lower f requency l imit .  

2. For frequency control with negative de inputs at 
VCG I N ,  set the dial for an upper frequency l imit. 

3. For modulation with an ae input at VCG I N ,  set 

the dial at the desi red center frequency. Do not 
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exceed the maximum d ia l range of the selected 
frequency range. 

Figure 3-4 i s  a nomog raph with examples of dial and 
voltage effects. Example 1 shows that with OV VCG in­
put, frequency i� dete rmined by the mai n dial setting, 
2 (linear mode) or .04 (logarithmic mode) in this exam­ple. Example 2 shows that with a posit ive VCG input , 

output frequency is increased. Example 3 shows that 
with a negative VCG input. output frequency is 
dec reased. (Note that the Output Frequency Factor 
col umn value must be multiplied by a frequency range 
multiplier to give the actual output frequency. )  

MAIN DIAL 
SETTING 

YCG IN 
VOLTAGE 

OUTPUT 
FREQUENCY 

FACTOR 
LIN LOG 

4 4 - 4  

- 3  

3 .4 - 2  

- 1  
- - - -

, -

2 .04:---:- - - - 0 " 
" " .... , ... 

.... .... ... 
.004 2.0'" 

3.0 

.004 .0004 4.0 

LIN LOG 
.0004 .004 

1 

'EXAMPLE 1 
- - - - - - - - .04 2.0 

MAIN DIAL VCG IN 
OUTPUT 

FREQUENCY 
FACTOR SETTINQ VOLTAQE 

LIN LOG 
4 4 

3 .4 

2 .04 

1 .004 

.004 .0004 

- 4  
- 3  
- 2  
- 1  
0 

+ 1 .0 
+ 2.0 
+ 3.0 
+ 4.0 

LI N LOG 
.0004 .004 

.04 2.0 

4 3.0 

4.0 

Figure 3-4. VeG Voltag.to·Frequency Nomograph 
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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 111000th (linear) or 1110, 000 (logarithmic) of the upper limit. 

The up to 1 000: 1  (l inear) or 1 0,000:1 ( logarithmic) VCG 
sweep of the gene rator frequencies available in each range results from a 4V excursion at the VCG I N  con­
nector. With the frequency dial set to 4.0. excu rsions 
between - 4V and OV at VCG IN provide the up to 
1 000: 1 (l in) or 1 0,000: 1  (log) frequency sweep. With 
the dial set to .004 { l i nea r} or .0004 ( logarithmic), ex­
cu rs ions between OV and + 4V at the VCG I N  provide 
up to 1 000: 1  (l inear) or 1 0,000 : 1  {logarithmic sweep 
with in  the set frequency range. 

3.2.4 Sweep Generator Operation 

Operation as a sweep generator is sim i lar to manually 
control led generator operation except the main 
generator can be repetitively swept between two 
selected frequencies either l inearly or logarithmicly at 
a selected sweep rate. The relationship of internal 
ramp and main gene rator- is shown in f igure 3-5. 

STOP TI ME 
FREQ 

GCV LEVEL 
OUT 

STAAT 

FREQ 
LEVEL I 

I 
500 ov -I OUT 

t 
STAAT FREQ 

DIAL SETTING 

Figure 3-5. Effect of Sweep Time and Width 
on Output Frequency 

3.2.5 Waveforms 

The fol lowing steps describe the sweep operation 
setup. 
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Step 
1 

2 

3 

4 

5 

6 

Scans by Artekmedia => 2011 

Control 
MODE: CONT 8 

Setting 
Press to release. 
(Cont inuous mode of 
m a i n g e n e rato r I s  
necessary for sweep.) 

Frequency dial 1 Select sweep start 
frequency. 

SWEEP's CONT 5 D e p re s s e d . (Se lects  
sweep submode of main  
generator's continuous 
operation.) 

SWP/STOP 8 

STOP 3 

Time 1 0  

Press to release. (Ex­
tended allows setting of 
stop frequency.) 
Select the stop frequen­
cy. (The stop frequency 
wi l l  always be higher 
than the start frequen­
cy.) 
Sets the internal sweep 
rate. 

(1/f) 
o Vdc PERIOD 

1 
O F FSET 

S I N E  

CONTINUOUS 
MODE TRIANGLE'\f\./\/\.I\/\/ 

TRI GGERED 
MODE 

GATED 
MODE 

saUARE� 
SYNC UL.n...n....n.. 

TRIG I N ZlJI ZZ22ZeZZlZl IEZZ 
SINE� 

TRIANGLE� 
saUARE-U----U 

{ TRIG I N ---.J tZa .­

SIN E� 
TRIANGLE� 

saUARE� 
Flgu,. 3·5. Waveform Char.cterl.tlca 

3-5 



SWP + 

,CONT 7 TI M E  ��hHIL 
_____ 

RA

_

M 

___ 

P 
__ �I ------

S�P 

• �. G E N E RATOR • 

+ . 

�VCG 7 1 N  

�TRIG � I N  

VCG 

TRIGGER 
LOG I C  

CONT, TRIG 
GATE M ODE 
SWITC H I N G  

I 
----+ 

� 
I 

TRIGGER 
_--I� FLlp·FLOP 

COM PARATOR 

BAS ELI N E  '---------t�1 COM P E N SATI O N  

Figure 4·1 .  Function Block Diagram 

4-0 

+ V  0 

l' F R EQU ENCY M U LTI PLI ER 

CAPACITANCE 
"' ---' M U LT I P L I E R  

SQU A R E  
SHAPER 

S I N E  
CONVERTER 

F U N CTION 
SWITCH 

+ 1 5V - 1 5V + 5V - 5V 

POWER 
S U PPLY 

SYN C  
BU FFER 

PREAM P LI F I ER 
MAX 

+ 

DC O F FS ET �� t O F F  

SWP � 
OUT � 

GCV � 
OUT '9 

SYNC� 
OUT 

(TIL) 

�O 
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SECll0N ·4 
CIRCUIT DESCRIPTION 

This sect ion desc ribes the functions o f  major c i rcuit 

elements and thei r relationships to one another as 

shown in figure 4-1 , fu nctional b lock diagram.  The fol­

lowing sections in this manua l provide more deta i led 
i n formation for maintaining the instrument. 

As shown i n f igu re 4-1 , the VCG (Voltage Contro l of 
Generator) sums vo l tage i nputs from the frequency 

dia l and the VCG I N  connector. This sum voltage con­
t rols the mag n i tude of a complementa ry cu rrent  

sou rce and cu rrent sink . This cu rrent va ries l i near i ly 
f rom approximately 2 mA to 2 pA over a 1 000: 1  (4 .0 to 
.004) range or logarithmically from approximately 
2 ma to 0.2 � over a 1 0,000:1 (4.0 to . 0004) range of 
each frequency mu lt ipl ier .  The .VCG also controls the 
tr igger baseline compensation c i rcui t ,  which consists 
of another c u rrent si nk at twice the current 

magn itude . 

The diode gate, control led by the comparator output, 
connects either the c u rrent source or the cu rrent sink 

to the t iming capac itor selected by the frequency 
m u l t ipl ier.  When the cu rrent sou rce is switched i n ,  the 
c h a rge on the tim ing. capaci tor will rise Iinea rily, pro­
ducing the positlve-going t r iangle slope. Likewise, the 

c u rrent sink produces the negative-going triang le 

slope . 

The tr ia ng le amplif ier is a unity gain ampl ifie r whose 
ou tput is  fed to the compa rator and to the output c i r­

cu its.  The compa rator operates as a wi ndow detector 

with l i mit points set to the tr iangle peaks. The ± 2V 
output is sent back to the d iode gate and to the output 
ci rcuits. When the ou tput is + 2V, the ·triangle is 

positive-going u nt i l  the + 1 . 25V l imit is  reached and 
the comparator output swi tches to - 2V. When the 
output is  - 2V, the t r iangle is  negative-going unti l the 

- , . 25V l imit Is reac hed and the compara tor output 

switches back to + 2V, repeat ing the process. I n  this 
manner,  the basic function gene rator loop, the bold 

path in f igure 4-1 , p roduces simultaneous generation 
of triangle and square waves at the same frequency. 

The output frequency is determined by the magnitude 

of the tim i ng capacitor selected by the f requency 
mu ltipl ier  swi tches and by the magn itude of the cu r­
rents su ppl ied to and removed from it. Since the cu r­
rents a re l ineari ly p roportiona l to the sum of the VCG 
inputs, so wi l l be the outpu t frequency. 

To extend the lower f requency capability of the 
generator, a capac itance multipl ier  c i rcuit  divides 
VCG cu rrents by 1 0  (effectively multiplyi ng the t im ing 
capac itor by 1 0) for each of the lower 3 mult iplie r  

ranges. 

The TIL square from the comparator i s  buffe red and 
sent to the SYNC OUT TIL connector. The other side 
is sent to the trigge r f l ip-flop and to a leve l sh ifte r to 

produce the ± 2V bipola r squa re for the diode gate 
and the square shaper circu i ts.  The .square shaper 
conve rts the sauare into a c u rrent signal and appl ies it 
to the 1..; FU NCTION switch,  The buffe red tr iangle is 
applied to the "" F U NCTION switch and to the sine 
conve rte r input. The si ne conve rter, using the 
non l i nea r c haracter istics of i ts d iodes, conve rts the 
tr ia ng le i nto a sinusoida l current for the rv F U NC­
TION switc h .  

The selected function i s  sent to  the prea mplifier,  
where it is i nverted and buffe red. The preampl ifier out­

put goes to the output ampl if ie r through the 

AMPLITU D E  control where it is summed with offset 
voltage from the DC OFFSET control. Here, waveform 
and offset a re inve rted and ampl ified to a ± 1 0V peak 

s igna l  wh ich can drive a 50n terminati on from a 500 
sou rce i mpedance . The output ampl ifier d rives the 
500 OUT HI  connector and a resistor divider produc­
ing the 500 OUT LO output.  

Noncont inuous modes of operation (t r igger and gate) 
resu l t  from a l lowi ng or preventing the VCG c u rrent 
sou rce from charging the t i m ing capaCitor. When-ever 
the trigger f l ip-flop output is low, each of the two tr ig­
ge r diodes conduct a cu r rent I, sou rcing 21 to the 
basel ine  compe nsation ci rcu it .  This removes the cur­
rent I from the VCG current sou rce and forces a OV 
basel i ne at the triangle amplif ier i nput. 
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When the CONT switch is released, trigger logic is i n­
hibited from passing any trigge r  signals and the trig­
ge r f I i�flop output is  held high.  This prevents the trig­
ger diodes from conducting and the gene rator loop 
ope rates continuous ly. 

When the CONT swi tch Is pressed, the generator loop 
is held at the OV base l ine. Pressing the TRIG/GATE 
switch puts the Instrument in  triggered mode and any 
exte rnal or manual trigger signals at the trigger logic 
input will be transformed i nto a narrow pul se cor­
responding to the low-ta-high transition of the tr igger 
input. This pu lse sets the trigger" fIi�flop high and 
allows the generator loop to run. When the triangle 
negative peak is reached, the compa rator low-t�high 
transition clocks the trigger fl i�flop low and, when the 
OV baseline level is reached, the gene rator loop again 
stops. The result is a single cycle generated after 
the triggering signal corresponding to a to 3600 of 
phase. Successive tr iggered waveforms always sta rt 
at the same O· point. 

Releasing the TRIG/GATE switch puts the instrument 
in the gated mode. This is identical to the triggered 
mode, except the tr igger  flip-flop is held high for the 
ful l  duration of the triggeri ng s ig nal . The generator 
produces conti nuous waveforms during the time the 
extemal signal  is high or the manual tr igger switch is 

4-2 

held i n .  The last triggered cycle started is a lways com­
pleted and successive gated bu rsts a lways start at the 
00 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 pa rt of the con­
trol voltage in the VCG circu i t  to control the mai n  
generator frequency. Ramp period, variable from 
30 ms to 1 minute, is set by the TI M E  Control . Ramp 
generator output is buffered to drive the sweep output 
and VCG ci rcuit. The ramp magn itude suppl ing the 
VCG input is control led by the STOP potent iomete r.  

Selecti ng the stop switch posit ion biases the buffe r 
amplif ier to a level equal to the positive peak of the 
ramp ( + V). I n  this static mode the upper sweep l imit 
can be set by the STOP Control . 

When the CONT position of the SWEEP switch is 
selected th� 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 avai lable al the GCV BNC. 

Scans by ArtekMedia = >  2011 



Scans by Artekmedia => 2011 

SECTION ·5 
ALIGNMENT 

5.1 FACTORY REPAIR 

Wavetek mai ntains a factory repa i r  depa rtment for 
those c ustomers not possessing the necessary per· 
sonneror test equipment to maintai n the i nstru ment. I f  
an i nst rument is retu rned to the  factory for alignment 
o r  repa i r , a deta i led desc r iption of the specif ic 
problem shou ld be attached to m inimize t u rnaround 
t ime.  

5,2 R EQUI RED TEST EQU IPM ENT 

Vo ltmeter . M ill ivo lt dc measurement (1 % accuracy) 
Osc il loscope . . . . . . . . . . . . . . . � 60 M Hz bandwidth 
Counter . . . . . . . . . . . . . . . .  4 M Hz (0 . 1  % accuracy) 

son Feedthru . . . . . . . . . . . . . . . ± 1 % accu racy, 2W 
Distor ion Analyzer . . . . . . . . . . . . . . . . . . To 400 kHz 
RG58U Coax Cable . . .  3 fl length BNC male contacts 

5.3 REMOVI NG GEN ERATOR COVERS 

1 . I nve rt the inst rument and remove the four screws in the bottom cover. 

2 .  Turn the instrument up r ight ;  remove the top 
cove r for access to generator al ignment con· 
trois .  

3 .  When alignment Is  complete, secure the bottom 
cover with fou r  screws . 

NOTE 
Remove the cover only when it is neces­
sary to make adjustments or measure­
ments. 

5.4 ALIG N M ENT 

After referring to the fol l owing pre l i m i n a ry data, per­
form a l ignment, as necessa ry, pe r table 5-1 . If per­
form ing part ial  a lignment , check previous sett ings 

and adjustments for appl icabi l i ty. See f igures 5-1 and 
5-2 for alignment control location . 

1 .  A l l measurements made at the F U NCTION OUT 
con nector must be te rminated into a 500 ( ±  , %) 
l oad. 

2 .  Start the al ign ment b y  connecting the unit  to a n  
appropriate ac powe r source and setting the 

front pa nel switc hes as fol lows. 

POWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . ON 
Frequency Dial . . . . . . . . . . . . . . . . . . . . . . . 4 .0 
FREQ M U LT (Hz) . . . . . . . . . . . . . . . . . . . . X l  K 
MODE CONT . . . . . . . . . . . . . . . CONT (re leased) 
FU NCTION . . . . . . . . . . . . . . . . . . . . . . . . '"L 
DC OF FSET . . .  . . . . . . . . . . . . . . . . . . . . . OFF 
AMPLITU DE . . . . . . . . . . . . . . . . . . . . . . . . MAX 
LI N/LOG . . . . . . . . . . . . . . . . . . . . LIN (released) 
SWEEP's  CONT . . . . . . . . . . . . . CONT (released) 
SWP/STOP . . . . . . . . . . . . . . . . . STOP (released) 

3 .  All ow th e  unit  t o  wa rm up a t  least 3 0  minutes fo r 
f inal a l ignment . Keep the instrument cove r on to 
mainta in heat .  Remove cover only to make ad­
justments or measu rements . 
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Step Check Tester 
1 Power Voltmeter 

Su pply -
2 -
3 

-
4 

5 Capacitor 
M ult ip l ier  
Zero 

6 Approximate Cou nter 
Bottom of 
the Dial 
Frequency 

7 Bottom Scope 
of the 

Dial 
Symmetry 

8 Bottom of Cou nter 

the Dial  
Frequency 
(Lin) 

9 Top of the Scope 
Dial 
Symmetry 

1 0  Top of the 
Dial 
Frequency 
(Lin) -

1 1  -
1 2  

� 

1 3  

-
1 4  -
1 5  -
16 

1 7  Bottom of 
the Dial 
Frequency 

(Log) 
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Table 5-1 _  Alignment Procedure 

Test 
Point Control Setting 

C4 +  Paragraph 5.4, Step 2 

cs -

C7 + 

C6 -

SW3 · B  
Wiper 

500 OUT Dial: .004 
HI (terml n· FREQ MULT: 1 0K 
ate Into 

500 

FREQ MULT: x 1 K  

Dial: 4.0 

Dial: 4.0 
FREQ MULT: x 1 K  

FREO MUL T: x 10K 

FREQ M U LT: x 1 M 

FREQ M U L  T: x 100K 

FREQ MULT: x 100 

FREQ M U L  T: x 10 

FREQ: x 1 
Dial: .0004 
FREQ MULT: x 1 0K 
SWEEP: CONT, 

STOP, LOG 

Adjust 

R90 

R37 

R49 

R37 

R45 

R19 

C34 

R86 

R27 

Result 

+ 15 ± .75V 

- 15 ± .75V 

+ 5  ± .25V 

- 5  ± .25V 

o ± 2V 

20 ms 
perlOd 

Equal ize ( + )  
and ( - )  half 

cycles 

250 
( + 501 - 0) ma 
periOd 

Equal ize ( + )  
and ( - )  half 
cycles 

4 ( ±  .2) kHz 

40 ( ±  .8) kHz 

4 ( ± .02) M Hz 

400 ( ± 8) kHz 

2.5 ( ±  .05) ms 

25 ( ±  .5) ms 

250 ( ± 5) ms 

250 
( + 501 - 0) ms 

Remartt 

Verity. 

± 1 5V shou ld track 
with i n 30 mV 

Set soope to ( - )  trigger; 
display one full  cycle. 
Al ign positive transition to 
center of screen (horizontal) 

display x 10). Set scope to 
( + )  trigger; adjust R49 to 
a l ign negative transition 
with center of screen 

See step 7 

Verify 

Verify. 

If necessary, trim by 
changing value of C33 

Verity 
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Step 

18  

1 9  

20 

21 

22 

23 

Check 

Top of 
the Dial 
Frequency 
(Log) 
Sine 
Distortion 

Output 
Amplitude 
Output 
Offset 

Baseline 
Zero 

Sweep 
Offset 

Table 5·1 . Alignment Procedure (Continued) 
Test 

Tester Point Control Setting Adjust Result 

Dial: 4.0 R22 4 ( ± .1)  kHz 
FREQ MULT: x 1K 

Distortion FUNCTION: R97 Adjust for 
Analyzer FREQ MULT: x 1 K  R1 1 4  minimum 

distortion 

Scope FUNCTION: "v R1 18 10 Vp.p 
( +  .3V/ - 0V) 

Voltmeter FUNCTION :  "v R1 1 2  o ( ± 50) mv 

Scope MODE: trigger R81 o ( ± 75) mv 

Voltmeter SWP OUT SWEEP: CONT, R9 o ( ± 2) mv 
(Unter- SWP, LIN (Sweep 
mlnated) bOard) 

board) 

-Rl�Y REV 
E44 E43 -Rl3- � I t I �J!E42 'l--" 

mO -cz- I I!I '�I E46� C4 

I 1 I I [460 (,) • ... CR� 
SWEEP 6 1 

( 

� 

003 J. 
OFFSET � �&.1i2 �I t3 I 0 -I l. R9 I 8' Ul 1 SW2 Q1 i 

E48 -1:5- 0E39 � Om 0""'0 -R1 1- I -113-E47 

I 
Ci: ...,.._� I I SWl 

SW3 

0 E35L...,

U
--............ R12 1"---------t1 R2 

OEJI 
---

Figure 5-2. Alignment Point Location, Sweep Board 
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Remark 

I t  may be necessary 
to reduce amplitude 
to 5V peak 

It  may be necessary 
to trim the baseline 
with R80 
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SECTION 6 
TROUBLESHOOTING 

8.1 FACTORY REPAI R 

Wavetek mai ntains a factory repai r  depa rtment for 
those custome rs not possessing the necessary pe r­
sonnel or test equi pment to mainta in  t he instrument . I f  

a n  i nstru ment i s  retu rned to the factory for alignment  
or repa i r , a detai led description of the spec if ic prob­
lem shou ld be attached to m i n i m ize tu rnaround time.  

8.2 TROUB LESHOOTI NG TAB LES 

Table 6-1 g ives an index of the trou bleshooti ng tables 
by i nd icat ions of common p roblems. The tab les do n ot 

cover every poss ib le trouble ,  but, when used in con­
junction with ci rcuit  desc ript i ons and schematics, wi l l  
b e  an aid i n  systematical ly isolating fau lty components. 

8.3 TROU BLESH OOTIN G  I N DIVIDUAL 
COM PON ENTS 

8.3. 1 Transistor 

1 .  A t ransistor is  defective i f  more than one volt Is 
measu red ac ross its base-emitte r  junction in  the 
forwa rd direction. 

2 .  A transistor when used a s  a switch may have a 
few volts reverse bias voltage ac ross base­
emitte r junction .  

3 .  I f  t h e  collec tor a n d  emitter voltages are the 
same, but the base emitter voltage is less than 
500 mV forwa rd voltage (or reversed bias), the 
transistor is defective. 

4. A transisto r  is defective if i ts base cu rrent is 
la rger  tha n  1 0 % of its emitter current (calculate 
currents f rom vol tage ac ross the base and emit­
ter ser ies resistors). 

5. In a t ransistor d iffe ren t ial pa i r  (common emitte r 
stages), eithe r thei r  base voltages are the same 
in  no rma l operating condit ion , or the one with less forwa rd vol tage across its base emitter 

junction shou ld be off (no collecto r cu rrent): 
othe rwise, one of the transistors is  defective . 

6.3.2 Diode 

A diode (except a zene r) is defective if there is g reater 
than one volt (typical ly  0.7 volt) forward voltage 
ac ross i t .  

6.3.3 Operat lona' Amplifier 

1 .  The " + "  and . .  - "  inputs of an operationa l 
ampli f ier  w i l l  have less than 1 5  mV voltage dif­
fe rence when operat ing under  normal condit ions. 

2. When the output of the a mpl if ier is  connected to 
the " - . .  i nput (voltage follower connection), the 
outpu t should be the same voltage as the " + "  
i npu t vol tage ; othe rwise,  the ope rat ional ampli.  
f ier is defective . 

3 .  I f  the ou tput vol tage stays at maximum positive , 
the " + "  i nput vol tage should be more posit ive 
than the " - . .  i nput voltage, or vice ve rsa; other· 
wise, Ihe operational  ampl if ie r is defective . 

8.3.4 FET Transistor 

1 .  No gate current should be drawn by the gate of 
an FET t rans isto r . I f  so , the transistor is defective. 

2. The gate-te-sou rce vol tage is always reverse 
biased u nder a normal operat ing condition ; 
e.g. , the sou rce vo l tage is more posi tive than the 
gate voltage fo r 2N5485, and the sou rce vol tage 
is mOre negative than gate voltage fo( a 2N5462 . 
O the rwi se, the FET is defective . 

3. I f the device supplyi ng gate voltage to an  FET 
saturates , the FET has 100 la rge a Vgs (pinch off) 
for the c i rcu i t  and shou ld be replaced. 

6.3.5 Capacitor 

1 .  Shorted capac itors have ze ro volts ac ross the i r  
te rminals.  
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2. Opened capacitor can be located (but not always) 
by using a good capacitor connected in parallel 
with the capaci tor under test and observing the 
resu l ting effect. 

8.4 GEN ERAL INSTRUCTIONS 

When encountering a problem, i t is advisable to return 
as many of the front pane l controls as possible to their  
Init ial  settings and sti l l  retain the problem. The trouble­
shooting tables in this section generally begin  at these 
initial sett ings and specify all subsequent setups. 
Preset the f ront panel controls as fol lows. 

Control Position 

Frequency Dial . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 
POWER . . . . . . . . . , . . . . . .  ' , . . . . . . . . . .  , . . . .  ON 
FREO M U LT (Hzj . , . . . . . . . . . . . . . . . . . . . . . . . . 1 K 
FU NCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '" 
DC OFFSET . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  OFF AMPLITU DE . . . . . . . . . . . . . . , . . . . . . . . . . . . .  MAX 
SWEEP . . . , . . . . . . . . . . . . . . . . . . .  CONT, STOP, L IN 

CAUTION 
To prevent damage to components, turn 
u n it off whi le  removing or replac i ng 
components, connectors or pc boards. 

The suspected ma lfunctioni ng condi tion should be 
double checked to eliminate the po.ssI bllltyof improper settings or connecti ons. Before attempting fau lt isola­
tion , the unit should be checked for proper l ine 
voltage selection (refe r to Section 2). A good visual i n­
spection of the boards and chassis wires for damage 
or overheati ng often saves much time. 

Once the malfunction is defined, begin the isolation 
procedure by selecti ng an indication in table 6-1 
wh ich best describes the malfunction and proceed to 
the referenced troubleshooting table. 
Fol low through the checks in the troubleshooting table, 
using schematics and assembl ies as a guide. When 
positive results are not obtained, perform the in­
dicated corrective procedu re. 

Table 8-1 . Faul� I.olallon 
Incllcatlon 

1 .  Fuse blown, no power indication or no 

Table 

outputs . 6-2 

2. Function outputs misSing or clipped 6-3 
when TTL sync OK. Triang le problem. 

3. Sine waveform problem. 

4. Square waveform problem. 
5. TTL sync outpu t problem . 

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

7 .  Waveform symmetry problem. 

8. Problem on bottom three ranges only. 

9. Generator tr igger and gate mode prob-
lem. 

10. Sweep problem. 

6-5 

6-7 

6-8 

6-9 

6-1 0 

6-1 1 

Table 8-2. Power Supplle. and Generator LOOp 

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

Check 

1 .  Set a l l  controls in thei r  init ial  positions ( refer to paragraph 6.4). 
2. Ensu re l ine voltage matches instrument configuration (refer to Section 2). 

Check fuse. 

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

6-2 
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Correctl,e Procedure 

Replace fuse; check for nor­
,mal operation . 

a. CRl - CR4. 
b. Cl , C2. 
c. SW1 . 
d. Tl , RV1 , F1 (bracket as­sembly). 
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Tlble 6-2. Power Supplle. end G.n .... tor Loop (Continued) 
Indica tion: Fuse blown, no power indication or no outputs. 

4. Check indicator lamp. 

5. Check C4 ( + )  for + 1 5  Vdc . 

6 .  Check C5 ( - )  fo r  - 15  Vdc . 

Check 

7 .  Check U 7  p in  1 4  for + 5  Vdc and U 7  pin 1 3  lor - 5  Vdc . 

Correctly. Procedure 

DS l and VR2. w i ring E 34 
and E33. 

a. VRl . 
b. Excessive l oad i n g ;  use 

board jumpers to isolate 
cause. 

a . 02. 
b. U 2Q l . 
c .  Excessive loading ; use  

boa rd jumpe rs to  isolate 
cause. 

a. 04, 03. U2 . 
b. Excessive loadi n g ;  use 

board jumpers to isolate 
cause .  

8.  Check U4 pin  6 for a dc shift f rom approx imate ly + 1 0V to  + 1 5V as t he Go to tab le 6-7 . 
f requency dial is rotated f rom 4 .0  to .004. Check U 6  pin 8 for a dc shift 
f rom - 1 0Vto - 1 5V as the frequency-d ia l  is rota ted f rom 4.0 to .004 . 

9. Check anode CR 1 26 lor approximately + 3.5 Vdc .  G o  t o  table 6-1 0. 

1 0. I f  emi tte r 01 1 has a 4 kHz. ± 1 .25V triangle. go to table 6-3 . 

1 1 .  Check for the same voltage at the gate of 09 as a t  t he emi tte r of a l l .  
within satu rat ion l imi ts  of the ampl if ier .  

1 2 . I f  the voltage at the emitte r  of 01 1 is 2: + 1 .25V, check cathode CR l 0 
for approxi mately - 2.5V. If the voltage at the emitte r of 01 1 is � - 1 .25V. 
check cathode CA 1 0  fo r app rox i mately + 2.5V. 

1 3 . Check U 5. 

Table 8-3. Output C ircuits 

09 • 0 1 1 and associated 
ci rcu i try . 

U 7 .  0 7  and assoc ia ted 
ci rcuitry. 

Indication: Function outputs missing or clipped when TTL sync output OK. Problem with triangle wa veform. 

Check 

, . Set controls to init ial  positions (refer to paragraph 6. 4). 

2. Check emitte r 01 for a 4 kHz. ± 1 .25V Iriangle. 

3 .  Select triangle func tion . rotate AM PLITU D E  ccw, and check U 1 3 pin 1 0  

for a ± 1 .25V tr i angle. 

Corrective Procedure 

Check for normal ope ra tion.  

Go to  table 6-2. 

a .  R1 1 4  R 1 1 8  adj ustments. 
b. U 1 3 .  
c .  SW1 3. 
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Teble 8-3. Output Circuit. (Continued) 
Indication: Function outputs missing or clipped when TTL sync output OK. Problem with triangle waveform. 

Check 

4. Rotate AM PLITUDE cw (MAX). DC OFFSET to OFF. and check 500 OUT 
(HI) for a 20V Pi> (open circuit) triangle. 

5. Check for excessive discontinu ities at the triangle peaks near the bottom 

of a frequency range (other than x 1 to x 100). 

6. Check for nonllnearit ies in the triangle slopes near the bottom of a fre­
Quency range (other than x 1 to x 1 00). 

7 . Check for a waveform symmetry problem.  

Tabl. 1-4. Sin. Conv.rslon 

Indication: Sine waveform orab/em. 

Check 

1 .  Set controls to init ial positions (refer to paragraph 6.4). 
2. Check emitter al l for a 4 kHz. ± 1 .2SV triangle. 

3. Verify that the ± 1 .25V triangle peaks at the emitter 01 01 agree within 3% . 

4. Select triangle function; check for ± 1 .25V triangle at U 1 3  pin 1 0. 

5. Select sine function; check ror ± 1 .25V sine at U 1 3  pin 1 0. 

6. Check sine distort ion 500 OUT (H I )  per calibration procedure (rerer to 
table 5. 1 ) . 

7. Check s ine amplitude vs f requency per specifications. (refer to section 1 ). 
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Corrective Procedure 

a. Output amplifier circuit. 
b. E1 5, E1 6 wiring. 

a .  U5. 
b. SOR signal at cathode 

CR1 0 not ± 2.5V. 

a. Associated timing capacl· 
tor or C36. 

b. US. CR6. 
c. 09. 010. 

Go to table 6-8. 

Corrective Procedure 

Check fo r nOrmal operation. 

Go to table 6-2. 

a. R62. R63. R64. R6S. 
R67. R68. R70. 

b. CRB. CR9, U7. 
c. ± 1 5V  supplies. 

Go to table 6-3, step 3. 

a. U 1 2 ci rcuitry. 
b. SWI 2. 

a. R97. R1 1 4  adjustments. 
b. Waveform symmetry. R45 adjustment and table 6-8. 
c. U 1 2 ci rcuitry. 

C47. C55, C56, C57. 
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Table 6-5. Square Function 

Indica tion: Square waveform problem. 

Check Corrective Procedure 

1 .  Set controls to i n i tial posit ions ( refer to pa ragraph 6 . 4) .  Check for no rma l operation. 

2 . Check CA 1 0  cathode for a 4 kHz ,  approx i mately ± 2V sq uare wave . Go to table 6-2 . 

3 ,  Select a tr iangle funct ion;  check U 1 3  pin 1 0  fo r a ± 1 . 25V t r iang le. Go to table 6-3 . 

4 .  Select square function ; check U 1 3  pin 1 0  for  a ± 1 . 25V squa re. a. 01 2 ,  01 3 c i rcuitry. 
b. SW1 4. 

5 .  Check squa re wave at  500 O UT (H I) for the same 20V p-p (open c i rcuit) Al 06 ,  Al 1 0, Al l 1 . 
a m p l itude as the tr iang l e  and s ine. 

6. Check r iselfa l l times of 4 MHz squa re (500 te rm i nated) for < 50 ns. C51 , C55. C56. C57 . 

Table 6·6. TTL Sync Output 

Indication: TTL sync output problem. 

Check Corrective Procedure 

1 .  Set cont rols to i n i t ial posit ions ( refe r to pa ragraph 6 .4). Check for norma! ope ration. 

2. Check U8 pi n 1 for a TIL leve l ,  4 kHz square.  Go to tabl e 6-2 . 

3. Check U8  pin 8 for a TIL leve l , 4 kHz sq uare. a. U8.  
b. CR1 1 ,  CR1 2. 

4 .  Check SYNC OUT TIL. E27, E28, E 1 9  wi r ing. 

5 .  Check SYNC OUT waveform at 4 M Hz ,  using a TIL load te rmination or a a. US .  
?; 6000 resistive te rminat ion and � 3 foot RG5SU coax. b. E 1 9 g round connection . 
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Table 6-7. YCO Circuit 

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

Check 

1 .  set controls to in i tial positions (refer to paragraph 6.4). 

2. Check for approximately + l 5V at El l .  

3. Check for 0 ± 5 mV at Ul pin 1 3. 
4 .  Check U l  pin 1 4  for approximately - 5V. 

5. Check that as the dial is rotated from 4.0 to .004 . the voltage 
at U l  pin  1 4  va ries f rom approximately - 5 to OV. 

6. Ensure that U 1 pin 5 remains at a constant OV ± 40 mV 8S the 
dial is varied. 

If Faulty. Check 

Check for norma l ope ration. 

a. E l 0. El l and E1 2 wi ring. 
b. + l 5V supply. 
c. Dial potentiometer. 

U 1 . 

U l . 

U l . 

U 1 ,  U4. and U6 circuits. 

7. Check that. as the dial is rotated from .004 to 4 .0, the voltage 06, U l , and U6 circu i ts.  
at U 1 pin 1 does not saturate nea r - 1 5V or + l 5V (typical range is 
between - 1 0V and + 1 0V) and stops va ring with the dial. 

8. Check that as the dial is rotated from .004 to 4 .0. U6 pin 8 varies from U6, U l , and 06 ci rcuits. 
approx imately - 1 5V to - 1 0V. 

9 Check that, as the dial is rotated from .004 to 4.0. the voltage at U4 and Ul c'rcuits. 
Ul pin 7 does not saturate near + l 5V or - 1 5V (typical range is between 
+ 1 0V and - 1 0V) and stops va rying with the dial. 

1 0  Check that, a s  the dia l I s  rota ted from .004 to 4.0. U 4  p in  1 3  varies from 
approximately + 1 5V to + 1 0V. 

1 1 .  Check for nonlinearity i n  the ± 1 .2SV tr iangle at  the emitte r of al l near 
the bottom of the x 1 K through x 1 M ranges. 

1 2. Check frequencies of x 1 K, x 1 0K and l OOK ranges. 

1 3. Check frequency and l inearity of X l  M range. 

1 4. Check frequencies of x 1 ,  X 1 0  and x 1 00  ranges. 

1 5. Select log mode. Check that as the frequency dial is rotated from 
4.0 to .0004 , U3 p in 4 varies f rom approximately - .65V to - .45V. 

6-6 
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U4 and U 1  c i rcuits. 

a. Associated timing 
capacitors or C36. 
b. US. CR6. 
c. 09, 01 0. 

a. Adjust R 1 9. 

b. C30, 31 and 32 
(t r immed by C20). 

a. C34. 
b. C36 nominal value. 
c. C1 8, 1 9, 20 and 21 . 

R86 and table 6-9. 

a. U3. 
b. U1 ci rcuit . 



Scans by Artekmedia => 2011 

Table 8-8. Symmetry 

Indica tion: Waveform symmetry problem. 

Check 

1 .  Set contro ls  to in i t ia l  posit ions ( refer to pa ragraph 6.4). 

2 .  If symmetry problem appea rs on x 1 .  X ,  O. X l  00 ranges only. problem 
may be R90 adjustment or go to table 6-9. 

I f  Faul ty, Check 

Check for normal ope rat ion . 

3 .  Perform steps 5 through 1 2 of table 6-7. then retu rn to this table. a.  R49 adjustment. 
b. R44 . adjustment. 

4 . Verify RUN signal  at cathode CR6 is approximately + 3.5V. Go to tab le 6-1 0 .  
5. Verity U6 pin 4 and U6 pin 1 5  va ry from approximately - 1 0  to - 1 5V as dial is  rotated from 4.0 to .004. U 1 , UB. AS2. R53. 

6. Verify ampl i tude of SOR signal at cathode CR I O  is approx imately ± 2V. a. Q7 circuit. 

7. Check US .  CAB. 

Table 8-9. Capacitance Multiplier 

Indica tion: Problem on bottom frequency ranges only. 

Check 

1 . Set controls to init ial pos i t ions (refer to parag raph 6.4). 

b. U7 c i rcu it .  
c. + 5V supply. 

Corrective Procedure 

Check for no rmal ope ra tion 

on x 1 K range . 

2. Check for 0 Vdc at U "  pins 2 and 6. SW2 - SW4. 

3. Check for approximate ly 0 Vdc at U l 1 pin 1 2. U 1 , ci rcuitry.  

4 .  Check for 0 Vdc ± S  mV at U l 1 p in  1 0. a .  R90 adjustment. 
b. U l , ci rcui try. 

5 . Select x 1 00 range; check U 1 ' pin 1 0  for heavy osci l la tions. C46. U l ' . 

6 .  Check that t h e  signa l at U 1 1 pin 2 is amplif ied by approximately B at pin 1 2  U "  c i rcuitry. 
(wi th in saturation limits). 

7 . Check for the sa me signal at U "  pi ns 6 and 7 as at the eminer of 01 1 .  SW4 , U l 1 ci rcuitry. 

8 . E nsu re that R93 and A94 a re shorted In  the x 1 00 ra nge . SW4 . 
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Table 8-9. CapJIcltancl Multiplier (Contlnu.d) 
Indica tion: Problem on bottom frequency ranges only. 

Check 

9. Check 400 Hz f requency (2.0 x 1 00). 

1 0. Check 40 Hz frequency (2.0 x 1 0). 
1 1 .  Check 4 Hz frequency (4.0 X ' ). 

, 2 .  Check symmetry at 0 .2 x 1 00; ensu re t r iangle is l i nea r. 

Table 8-10. Trigger Logic 

Indica tion: Generator trigger and gate mode problems. 

Check 

1 . Set controls to i nitial positions (refer to paragraph 6.4). 

2. If generator operates normally in continuous mode. go to step 7. 

3. Check for OV at U9 pins 2 and 5. 

4. Check for a TTL low at U 1 0  pin 1 0. 

5. Check for + SV at U l0 pin 9. 

6. Check for approximately + 3.5V at anode CR6. Check for normal contin­
uous mode operation. 

7.  Check that U6 pin 4 and U6. pin 1 5  va ry from approximately - 1 0V to 
- 1 SV as dial is rotated from 4 .0 to .004. 

a. Go to gated mode (CONT dep ressed. TRIG/GATE released). Check U9 pin 2 

for a TTL high. 
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Corrective Procedure 

a. Ra6 adjustment. 
b. Ra9. R95. C45. 

R93. SW3. 

R94 . 

a .  R90 adjustment. 
b. U 1 t .  
c. Leaky C30 , C36, C45. C46, 

CR6, US, 09. 

It Faulty. Check 

Check for normal continuous 
operation. 

SW9. 

U9, + 5V supply. 

a. U 1 0. 
b. CRS. CR1 S, 08. 
c. US. 

a. CRS, US. oa. 
b. Go to table 6-2. 

a. U6. RS2. R53. 
b. Go to tab le 6-7 . 

a. U 1 0. 
b. SW9, SW1 1 .  + 5V supply. 
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Table 8·1 0. Trigger Logic (Continued) 
Indication: Generator trigger and gate mode problems, 

9. Check U9 pi n 1 for a TIL high.  

Check 

1 0. Check U 1 0  pin 1 0  for a TTL high .  

1 1 .  Check U 1 0  pin 9 for TTL low. 

1 2 . Check anode CR6 for approx imately - 1 .5V. 

1 3. Check cathode CR6 for approximately - 0.7V. 

1 4 . Check emitte r 01 1 for 0 Vdc ± 1 00  mY. 

1 5. Connect an external TIL signal to TR IG I N  connector; check for the inverse 

of that signal at U 1 0  pin 1 0. 

16. Press TRIG/GATE swi tch  and check for an approx imate 20 ns negative 
pulse at U 1 0  pin 1 0  following the low-te-high t ransition of the exte rnal  

signal  ( i ncreasing the frequency of the exte rnal generator makes th i s  
pulse more visible). 

1 7 . Remove the external s i g nal and verify that U 1 0 pin S goes f rom high to low 
when the MAN TRIG swi tch is held depressed . 

1 8 . Release the TR IG/GATE swi tch  (gated) and check that U 1 0  pin 1 0  goes 
from high to low when the MAN TRIG switch is pressed. 

1 9. Monitor 500 OUT. triang le function. for 0 Vdc basel ine. 

20. Press MAN TR IG switch and check Soo OUT for a continuous triangle 
while the switch is held. Dep ress TR IG/GATE swi tch (trigge red) and verify 
a single cycle output each time the MAN TR IG switch is depressed. 

Correct Iv. Procedure 

a.  U9. 
b. R73, - 5V supply. 
a. U9. 
b. U l 0. 

a. U l 0. 
b. 08. 

a. CR1 S. 08. R78. 
b. CR6� 

a. US.  
b. U6. 

a. R81 adjustment. 
b. 09 - a l l ci rcuitry. 

a .  E25. E26. 
b. CR 1 3, CR1 4. 
c. U9,  SW1 0. 

a. U9.  SW1 0. 
b. C29 . 

a. SW1 1 .  
b. U l 0. 

SW9. 

A81 . A 1 1 2  adjustments. 
a. U l 0 or c lock signal to U l 0  
from U 7 .  

b. C29 (pulse too na rrow). 
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Table 1-11. SWHP Circuit 

Indication: Sweep or Ramp problems. 

Check 

1 .  Depress CONT (SWeep). 
Extend SWPISTOP. 
Check E48 for + 4V. 

2. Depress SWP/STOP. 
Check collector of 03. 4V peak ramp. 
If ramp amplitude is > 4V peak. 
If ramp amplitude is < 4V peak. 

4. At SWP OUT check for period change of approximately 30 ms 
to 60s as the TI ME control is rotated from full  ccw to full cwo 

5. At SWP OUT check tor ramp period drift. 

6. At E39 with STOP control full cw, ramp amplitude is 4V peak, with STOP 
control full CCW, ramp amplitude is av. 

" 

\ 

6-1 0 
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CorrectJve Procedure 

a. U l . 
b. SW2. 

U1 , 03. 
01 , 02. 

02, R22. 

C4. 

R1 2, SW1 , SW2. 
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7.1 D RAWI NGS 

The fol l ow i ng assembly drawings (with parts l i sts) a nd 
schematics a re i n  the a rra nge me nt shown below. 

7.2 OR DERING PARTS 

When orde r ing spa re pa rts ,  please specify part 
number, circuit refe rence, boa rd, se rial number of 
u n i t ,  and, if  applicable, the function performed. 

Drawing 

I nstrument Schematic 
Chassis Assembly 

Chassis  Pa rts List 

Generator Boa rd Schematic 
Gene rator Board Assembly 
Gene rator Boa rd Parts List 

Sweep Board Schematic 
Sweep Board Assembly 
Sweep Boa rd Parts List 

SECTION 7 
PARTS AND SCHEMATICS 

7.3 ADDEN DA 

U nder Wavetek's product imp rove ment prog ram,  the 
latest e lect ronic designs and ci rcu its are i ncorporated 
i n to each Wavetek instrument as qu ickly as develop­
me nt and test ing pe rmit.  Because of the time needed 
to compose and pr int  instruction manuals ,  i t  is not 
always possible to i nclude the most recent cha nges in 
the i n it ial pr i nting. Wheneve r this occurs, addendum 
pages are prepared to sum ma rize the c hanges made 
and are i nserted immediately ins ide the rear cover. I f  
n o  such pages exist, the manual i s  cor rect as p r i nted. 

Drawing No. 

0004-00-01 65 
01 02"()0-0836 
1 1 01 -00-0836 

01 03..()Q.081 7 
1 1 00..()Q.081 8  

1 1  QO-OO..()81 7 

0 1  03--0O..Q81  8 
1 1  00-00-081 8 
1 1  00-00-081 8 
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