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WARRANTY

All Wavetek instruments are warranteed against defects in material and workmanship for a period
of one year after date of manufacture. Wavetek agrees o repair of 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 golely o reparing any such instrument which in
Wavetek's sole opinion proves to be defective within the scope of the warranty when returned
ta the factory or 1o an authorized service ceénter, Transpariation to the factory O SErvicE center
is to be prepaid by purchaser. Shipment should not be made without prior author ization by
Wavelek,

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 1o 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.

Anv recommendations made by Wavetek for use of its products are based upon tests believed 1o b
reliable, but Wavetek makes no warranty of the results to be obtained, This warranty is in lieu of
gl other warranties, expressed or implied, and no represantalive o person s authorized o
represent or assume for Wavetek any Liabality in connection with the sale of our products othear
than set forth herein.




SAFETY

This instrument is wired for earth grounding via the facility power wiring. Do no bypass
earth grounding with two wire extension cords, plug adgapiers, elc

BEFORE PLUGGING IN the instrument, comply with installation instruciions

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

The instrument power receplical is connecied to the instrument salaty earth terminal
with a greenlyellow wire. Do not aller this connection. (Reference: (3) or M stamped
nside the rear panal near the safety earth terminal.)

WARNING notes call attention to possible injury or death nazards in subsequani
operalons

CAUTION notes call attention to possible eguipmant damage in subsequent operations
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1.1 THE MODEL 188

The Wavetek Model 188, 4 MHz Sweep/Function
Generalor, is a precision source of sine, triangle and
square waveforms plus de 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 genaralor, an internal
ramp genaralor provides a recurring sweep over a
1000:1 (linear} frequency range or 10,0001
{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 ihe waveforms is variable form 10V peak-to-peak in-
o 500 down 10 15 mV peak-to-peak. DC reference of
the wavelorm can be offset positively ar nagatively.

The two selectable waveform oulpuls are a 20V peak-
to-peak maximum and a 2V peak-io-peak maximum
(20 dB down from 20 Vp-p); both may be varied over a
30 dB range. Auxlliary outputs are a TTL level sync, a
6000t sweep ramp and a 6000 generator comirol
voltage signal whose level is proportional o the main
genarator frequency.

1.2 SPECIFICATIONS
1.21  Versatility

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

Oparational Modes
Continuous: Generator runs continuously at selected
frequency.

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

Gated: As triggered mode, excepl oulput conlinues
for duration of gate signal. Last waveform started is
completed.

SECTION 1
GENERAL DESCRIPTION

Sweep: An internal ramp generator will sweep the
main generator from a lower, start frequency 10 a

higher stop frequency, linearly (3 decades) or
logarithmically (4 decadas)

Sweep Stop: Frequency switches to high sweep limit.
Lsed 1o set high frequency limit

Frequency Range
0.004 Hz lingar (0.0004 Hz log) to 4 MHZ in ¥ overlap-
ping decade ranges:

1 ) 0.004 (0.0004) 10 4 Hz
10 0.04 (D.004) to 40 Hz
=100 0.4 (0.04) 10 400 Hz
1K 4(0.4)Hz to 4 kHz
®x 10K 40 {4) HE 10 40 kHzZ
1008 400 (40) He to 400 kHz
1M 4 (0.4)kHz to 4 MHz

Function Quiput

My ™ . L selectable and variable to 20 Vpp
(10 Vp-p into S00) HI output, and 1o 2 Vp=p (1 Vp-p into
5010 LO output. Both outputs varied with a 30 dB ver-
nier. Peak oulput current is 100 mA maximum (HI out-
put) into 5041 (200 mA peak into a short circuit). Source
impadance is 500

DC Offset and DC ODuiput

Wavelorm offset and dc output selectable and variable
through Hi and LO BNC outputs. DC output selectable
by not selecting a wavelorm functlion. HI outpul is
+ 10V max [+ 5V into 500 as offset or Vdc outpul.
Signal-peak plus offset limited 1o =10V (£ 5V info
50@). LO output is =1V max (£ 0.5V into 500) as is
signal-peak plus offzetl limit. DC ofiset plus waveform
altenuated proportionately al LO [ = 20 dB) output.

TTL Sync Output

TTL pulse [50% duly cycle) at generator frequency.
Drives up to 20 TTL loads

GCV — Generator Control Veoltage

0 to 4.0V open circuit oulput from G000 source im-
pedance. Proportional to frequency of main
generator. For use as a horizontal drive signal.

1-1




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 {o
maximum and minimum of selecied range.

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

Lingarity: £0.5% through X 100K range; 2% on
® 1M range.

Input Impedance: 2 kil

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 logarithmic
(4 decades max).

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

Sweep Width: Up to 11000 (linear) or 1:10,000
(logarithmic) continuously adjustable.

Sweap Output

Ramp waveform output with 4V peak into open circuit.
Source impedance 6004. For use as a horizontal drive
signal.

Trigger and Gate

Inpul; TTL compatible leveals,
Pulse Widih: 50 ns minimum,
Repetition Rate: 4 MHz maximum.

1.2.2 Frequency Frecision

Dial Accuracy
+ 5% of full scale.

Time Symmeiry

Square wave variation from 0.2 to 4.0 on dial less than:
+ 1% to 100 kHz; £5% 1o 4 MHZ.

1-2

1.23 Amplitude Precision

Sine variation with frequency less than; £0.2 dB on
all ranges through > 100K, £1.0 dB to 4 MHZ.
¢

1.2.4 ‘Waveform Characteristics

Sine Distortion

Less than: 0.5% on x 1K and x 10K ranges; 1% on
®1, x10, x100 and x 100K ranges. All harmonics
29 dB below fundamental on X 1M range.

Triangle Linearity
Greater than 99% to 200 kHz.

Square Wave Rise and Fall Time
Al HI output, less than 50 ng for 10 Vp-p output into
500 termination.

1.25 General

Environmental
Specifications apply at 25*C £5°C. Instrument will
operate from 0°C to 50°C ambient temperaturas.

Dimensions
286 em (11% in.) wide; 8.9 cm (3% in.) high; 26.7
{102 in.) deep

Waight
2.7 kg (6 Ib) net; 4.5 kg (10 Ib) shipping.

Power _
90 to 128V or 198 {o 264V (specify); 48 to 66 Hz; less
than 15 walls.

NOTE

All specifications apply for dial between 0.2
and 4.0; amplitude at 10 Vip-p from HI out-
put into 500 termination.



2.1 MECHANICAL INSTALLATION

Alter unpacking the instrument, visually inspect all
external parts for FIIIIESItllE.' gdamage to connectors, sur-
face areas, elc. If damage is discovered, file a claim
with the carrier who Iransported the unit. The shipping
containar and packing material should be saved in
cagse reghipment 15 reguined,

2.2 ELECTRICAL INSTALLATION
2.2.1 Power Connection
WARMNING

To preclude Injury ordeath dus to shock,
the third wire earth ground must be con-
tinuous to the facility power outlet.
Belore connecting to the facility power
outlat, examine exiension cords, auto-
transformers, eic., between the instru-
ment and the facility power outlet for a
continuous sarth ground path. The aarth
ground path can be identified at tha
plug on the instrument power cord; of
the three terminals, the earth ground
terminal is the nonmatching shape,
usually cylindrical.

CAUTION

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

NOTE

Unless alherwisa specified al the fime of
purchage, thizs instrumen! was shipped
from the factory for operation on & 90 1o
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 appropriale fuse and 115 or 230
switch posiftion af the rear panel when
changing power sources.

2.2.2 Signal Connections

Use 3 foot RGSEU 500 shielded cables equipped with
BNC connectors to distribute all input and oulput
signals.

2.3 ELECTRICAL ACCEPTANCE CHECK

This checkout procedure is a genaral verification of
generator operation. Should a malfunction be found,
reter 10 the warranty in the front of this manual.

A two channel oscilloscope, four 3 foot 500 coax
cables with BMNC conneclors, a coax tee connector
and an additional function generalor are reguired for
this procedure,

Freset the generator front panel controls as follows:;

Control Position
Dial 2.0
MODE CONT (released)
FUMCTION s

DC OFFSET OFF (cow)
AMPLITUDE MAX (cw)
FREQUENCY MULTIPLIER ® 1K
SWEEP CONT (released)

Sel up the oscilloscope, Model 188 and external func-
tion genaerator 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 (508 source) into 504,
LD 1V p-p (500 source) into 506.



SYMNG OUT QSCILLOSCOPE
MODEL 188
-
S * e & 89 @
(LO) {HI} CH1 CH2
» &

FURCTION GENERATOR
» =do OR VOLTAGE SOURCE
(IMITEALLY QFF)

Figure 2-1. First Selup

Amplitude i5 normally variable over 30 dB for @ach
output with a 50 dB amplitude range awvailable by
utilizing both outpuls

If simultaneous 6000 and 5001 oulput impedances are
dEsired

1 Change value of R148 from 4958 1o 6044
2. Remowve R149.

The result is:

HI 10V p-p (500 source) inlo 500
LD 10V p-p (6006 source) into 6004,

Amplilude is variable over 30 dB. Square wave rise
and fall time is less than 150 ns. Any value greater
than &0 may also be substitubed for the value of
R148 for other ocutput impedances.

To increase the range of the varable ampliiude con-
tral in a modified unit beyvond 30 dB, decrease the
value of R124 as necessary. Waveform quality
relative to the stamdard unit is not guaranteed below
— 30 dB and above 20 kHz.

Table 2-1. Initial Checkout

Step Control | Position/Operation Observation _
1 | POWER | OM + 10V square wave on CH1 and + 1V on CH2.
| Return 1o CH1 only.
2 | Dial Rotate in both directions. Return|Rotation cow increases frequency of "L ;
o 2.0. rotation ow decreases frequancy.
3 | FREQUENCY Press each switch sequentially;| Freguency increases in decade sieps, left io
MULTIPLIER return to X 1K right.
4 | AMPLITUDE Hotale Cow Amplilude decreaseas.

5 | DG OFFSET Rotate cw. Return to OFF

& | AMPLITUDE Rolate cw.

| or DG Voltage nect VCG IN input

| Output immediately offset negative, then moves
| positive. OFF return it to original level.
q —

iSquare returns (o original amplitude.

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

decreases with negalive voltage.

| Source
8 | FUNCTION Press v, "L Observe N . "Li . v wavelorms.
9 | MODE Gala (CONT depressed, Ade level near 2ero volts (except "L funclion).

TRIGIZATE released).

10 | MANUAL TRIGGER | Press and hold

2-2
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Table 2-1. Initial Checkout (Continued)

Slep Control _ P us_itiunﬂﬂ p;aratiun _ O bsgwatlnn

Sel up trigger source as shown in figure 2-2. Sel trigger source for 100 Hz TTL signal

11 e gated on during positive portion of TTL
signal on CH2
— - - - a;. !- - - — - e
12 | TRIGIGATE Trigger (deprassad) I Cne cycle per Ingger cycla
£ | - | S —— -
13 ; MODE Main generater conlinuous Setup conneclors as shown in ligure 2-3
, | (CONT released) Sync scope on channel 2 input
14 | Dhal Full Cw
15 | SWEEFP Linear sweep (CONT depressad Dulput varies from [ow frequency o
Controls SWPISTOP depressed, LOG/ILIN | high Irequency
. exlended, STOP full cw, TIME
canlarad)
16 | LIN/LOG Fress Logarithmic distrnbuled swaep when comparead
Button to step 15 linear sweep
SYNC OUT OSCILLOSCOPE OSCILLOSCOPE
MODEL 168 i MODEL 188
&
sas S8 S W SYMNE O BB W
TRIG 500 CH1  CH2 SO0 CH1 CH2
IN OUT (HI) * . SWP ouT * ]
— ouT [HI)
FUNCTION
t ®TILOUT | GENERATOR
Figure 2-2. Second Setup Figura 2-3. Third Setup
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31 CONTROLS AND CONMNECTIONS

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

1 Fraquency Dial — Settings under the dial index
mark summed with 21 and multiplied by 4
determing the output signal frequency and the
sweep start frequency in sweep mode. The dial
is engraved with both linear and logarithmic
scales: ouler scale linear and inner scala
logarithmic.

2 POWER Button — Turnsgenarator ON and OFF,
3 STOP Knob — Sets the upper frequancy limit

when COMNT § is depressed and SWPISTOP B is
extendad,

SECTION
OPERATION

FREQUEMCY MULTIPLIER Controls — Selects
one of seven frequency mullipliers for dial 1 sel-
ting.

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

SWPEISTOP Button — When bution is depress-
ed (and 5 depressed and B extended) selects
repetitive sweep of the main generator frequen-
cy. When butlon is extended, the frequency is
stopped al the upper sweep limil with upper fre-
quency being sel by STOP control 3.

LIN/ILOG Button — Seleciz linear or
logarithmic frequency distribution of sweep,

57&95112

10

Figure 3-1. Controls and Connectors
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VCG and main dial within a frequency range.
Linear operation is selected when the bulton is
exlended, Logarithmic operation is selected
when the bulton is depressed.

8, 9Generator MODE Controls — Selects one of

10

11

12

13

14

15

16

32

the following three modaes:

CONT — B8 released. Confinuwous output at
SO0 OUT 15 and 168 and SYNC QUT (TTL)
1T connectors,

TRIG — 8 and 9 pressed. DC level oulput
until generator triggered by the MAN TRIG 11
or with a signal at the TRIG IN connector 18 .
Whan triggered, the generator output is one cycle
of wavelorm followed by a dc level.

GATE — 8 pressedand 9 released. As for
TRIG excepl the outpul iz conlinuous for the
duration of the manual or external trigger signal.
The last cycle started is always completed.

TIME Knob — Sels the sweep time by control-
ling the period of the sweep ramp generator.

Manual Trigger Button — Triggers or gates the
oulput signals when generator mode s TRIG or
GATE (B pressed). In trigger mode, one
waveform cycle is oulpul when tha bution 15
pushad. In gate mode, wavelorm cycles are con-
tinuously cutput as lomg as the button is held in.

FUMCTIOMN Selector — Selects one of three
wavalomms or when all three buttons are released,
a de level.

DC OFFSET Control — Offsets the 500 QUT
waveforms or gives dc levels from - 10V to
+ 10V {=5V 1o + 5V into 5041 at 15 and from
=1V to + 1V [{=05V to + 0.5V infto S06) at 16.
An OFF position ensures no offset,

AMPLITUDE Control — Cow rofation reduces
waveform amplitudes atl 15 and 168 by
30 dB. DC and offset voltages are not affected
by this control.

500 QUT HI Connactor — The main output of
the generator at the function selected. Maximum
20 Vp-p (10 Vp-p into 5001) with 30 dB conlinuous
amplitude control, 500 source impedance.

R0 OUT LO Connector — Same as 15 ax-
cept 20 dB (1/10) lower in amplitude.

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

18 TRIG IN Connector — Accepts a TTL signal to
trigger or gate the genarator. Triggers on the ris-
ing (low to high) transition and gates during the
positive (high) portion of the triggering signal.

19 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 60010

20 GCV OUT Connector — Provides a 0 o 4V
open circuit output proportional to the frequency
of the main generator. For use as a horizontal
drive signal. Source impedance is 6000,

21 VGG IN Connector — Accepls ac or de vollages
to proportionately control frequency within the
range determined by the FREQUENCY
MULTIPLIER 4 . Positive voltage increases the
frequency set by the dial 1 ; negative vollage
decreases the frequancy. Tha VG IN will not
drive Ihe generator frequency beyond the nor-
mal dial limits of a range. Input impedance is
2 kik.

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.

3.21 Signal Termination

Proper signal termination, or loading, of the generator
conneclors is necessary for its specified operation.
For axample, the proper termination of either of the
501 OUT connectors is shown in figure 3-2. Placing
the 5011 terminator, or 508 resistance, in parallel with
a higher impedance, matches the recening Instru-
ment input impedance to the coax characteristic and
generator outpul impedance, thereby minimizing
signal reflection or power loss on the line due to im-
pedance mismatch.

The inpul and outpul impedances of the generator
conneciors are listed below.
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Connaector Impedance
500 0UT (HI) 5011
500 OUT (LO) 500
SYNC OUT (TTL) -
TRIG M B
VCG IN 2 k0
SWP OUT 6000
GOV OUT 6000

*The TTL OUT connector is diode protected and can
drive up 10 20 Transistor-Transistor-Logic (TTL) Inads
{low lewel between 0V and 0.4V, and high level bat-
ween 2.4V and 5V). It should not be connected to
resistive load less than 600, The TRIG IM connector
accepis 1L logic levels, is diode protected, and re-
quires 500 wA drive from a high level output.

RECEIVING
MODEL 138 INETRUMENT
BGES OR EFFECTIVE
QUTPUT EQUIVALENT CIRCUIT
IMPEDAMCE AESISTANGE
500 50}
LOAD
-\\1"\'""- T ""\-'h'\-"*‘-
‘: (SIGNAL
« LOAD)
QUTPUT & !
AMPLIFIER ‘J? i Ll

Figure 3-2. Signal Termination

3.2.2 Manual Function Ganerator Operation

For basic operation, select the waveform frequency
and amplitude. The following steps demonsirale
manual conirgl of the funclion generator. (Bold
numbers are keyed to figure 3-1.)

Step ControliConnector Setting
1 500UT 16 18 Connect circuil to either
output (refer to para-

graph 3.2.1).

2 FREQUEMCY Sel to desired range of fre-
MULTIFLIER 4  quency

3 Frequency Dial 1 Set 10 desired Irequency
within the range

4 SWEEPszCONT & Extended.

7 FUNCTION 12 Set to desired waveform.

B DC OFFSET 13  Sel as desired. Limit wave-
form amplitude to prevent
clipping (see figure 3-3),

T AMPLITUDE 14 Set for desired amplilude,

3.23 \Voltage Controlled Function Generator
Operation

Operation as a veltage controlled function generator
(VCG) is as for a manually controlled 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 controlled:

=B — — — [ e
OV ——— ui III._ =
BT PR — _II'.'_ —
0 DG
OFFSET
Y ———————————— - - ——
i
J f f
i /
[V '\f}f
B " e s s . i i . e e
POSITIVE MNEGATIVE
DC OFFSET OC OFFSET
4 By B T i o e e e
/\."I \ II."|". ,l'\l
| | .II f II |
I
L s S = _L;'I_ _"..I'II_ =
EXCESSIVE EXCESSIVE
POSITIVE NEGATIVE
OFFSET OR DFFSET OR
LOADING LOADING

Figure 3-3. DC OFFSET Control

For frequency control with positive de inpuls at
VCG IM, sel the dial for a lower frequency limit

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

3 For modulation with an ac inpul at VO3 IN, set
the dial at the desired center frequency. Do not

3-3



exceed the limits of the selected freguency
range

Figure 3-4 is a nomograph with examples of dial and
voltage effects. Example 1 shows that with OV VCG in-
put, frequency is determined by the main dial setting,
2 (linear mode) or .04 (logarithmic mode) in this exam-
ple. Example 2 shows that with a positive YCG input,
output frequency is increased. Example 3 shows that
with a negative VCG input, output frequency is
decreased. (Nole that the Quiput Frequency Factor
column value must be multiplied by a frequency range
multiplier to give the actual output frequeancy.)

MAIN DIAL VCG IN OUTPUT
SETTING VOLTAGE FREQUENCY
FACTOR
LIN  LOG LOG  LIN
4T SHE 0004 — 004
a L 1§
004
314 -2-4 R
cxpMPrES-
- 1;"_#' - E N
s EXAMPLE 1
2 Pl ==—=== e 04 20
= x"\-_\ = =
1 - 004 ?n“.r-ﬁ% 44 30
- 30 =4 Iﬁf‘f e
oo L ooos  apl ot Y

Figure 3-4. VCG Voltage-to-Frequency Nomograph

NOTE

Nonlinear operalion may resulf whan he
VOG inpwd vollage is excessive; that is,
when the aflempled generator frequency
exceeds the range limifs. The upper imit is
fowr trmes the muliipdier saliing, amd [he
fower timit is 1A70008h (near) or 110,000
(logarithmic) of the upper limit

The up 1o 1000:1 (linear) or 10,000:1 {logarithmic) VoG
sweep of the generator frequencies available in each
range results from a 4V axcursion at the VCG IN con-
nector. With the frequency dial set 1o 4.0, excursions
between — 4V and OV at VYOG IN provide the up fo
1000:1 {lin} or 10,000:1 (log) frequency sweep. With
the dial set to .004 (linear) or .0004 (logarithmic), ax-
cursions between OV and + 4V at the VCG IN provida
up 1o 1000:1 (linear) or 10,000:1 (logarithmic sweep
within the st lraquency range.

3.24 Sweep Generator Operation

Operation as a sweep generator is similar to manually
confrolled generator operation except the main
generalor can be repelilively swept between two
selected frequencies either linearly or logarithmichy at
a selected sweep rate. The relationship of internal
ramp and main generator is shown In figure 3-5.

The following steps describe the sweep operalion
selup.

STOP
FREG
GOV LEVEL

ouT

START
FREQ
LE?EL:

il

i
out .

! }

STAHRT FREQ STOP FREQ
DHAL SETTING CONTROL

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

Step Control Satting

1 MODE: COMT 8 Press o releasa,
{Conlinuous mode of
main generator is
necessary for sweep.)



Step Control

2 Frequency dial 1
3 EWEEP's CONT 5
4 SWPRISTOP B

5 STOP 3

B Time 10

3.2.5 Waveforms

Setting

Select sweep start
frequency

Depressed. (Selects
sweap submode of main
generator's confinuous
aperation.)

Press to release, (Ex-
tendad allows setting of
siop frequency.)

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

Sats the internal sweep
rate

Wavalorm timing tor each moda of oparation 18 shown

in figure 3-5
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Figure 3-5. Waveform Characteristics
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This section describes the functions of major circuit
aslaments and their relationships to one another as
shown in figure 4-1, funclional block diagram. The fol-
lowing sections in this manual provide more detailed
imfermation for maintaining the instrument.

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

The diode gate, controlled by the comparalor oulput,
connects either the current source or the current sink
o the timing capacilor selected by the irequency
multiplier. When the current source is swilched 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 oulpul cir-
cults. The comparator operates as a window dalecior
with limit points set to the triangle peaks. The +2V
output is sent back lo the dicde gate and 1o the oulpul
circuits. When the output is + 2V, the friangle is
positive-going until the + 1.25V limit is reached and
the comparator output switches to — 2V, When the
oulput Is — 2V, the triangle is negative-going until the
— 1.28V limit is reached and the comparator output
switches back to + 2V, repeating the process. In this
manner. the basic funclion generator 100p, the bod
path in figure 4-1, produces simultanecus generation
of triangle and square waves at the same frequency

The output freguency is determined by the magnitude

SECTION 4
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of tha timing capacitor selected by the Irequency
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, 50 will be the oulpul frequency.

To extend the lower Ireqguency capability of the
generator, a capacilance 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 SYMC OUT TTL connector. The olher side
is sent to tha trigger flip-flop and to a level shifter to
produce the =2V bipolar square for the diode gate
and the sguare shaper circuits. The square shaper
converts the square into a current signal and applies it
tothe "y FUNCTION switch. The buffered triangle is
applied 1o the ~, FUMNCTION switch and to the sine
converter inpul. The sine converter, using the
nonlinear characteristics of its diodes, converts the
iriangle into a sinusoidal current for the “w  FUMNC-
TION switch.

The selected function is sent to the preamplifier,
whare it is inverted and bulfered. The preamplifier out-
put goas to the output amplilier through the
AMPLITUDE control where it is summed with offset
voltage from the DC OFFSET conlrol, Here, wavetonmm
and offset are inverted and amplified o a = 10V peak
signal which can drive a 50} termination from a 5011
source impedance. The output amplifier drives the
5001 OUT HI connector and a resistor divider produc-
ing the 500 OUT LO outpul.

Monaontinuous modes of operation (trigger and gate)
result from allowing or preventing the VUG current
source from charging the timing capacilor, Whanevar
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 T from the YOG current source and forces a OV
baselineg at the triangle amplifier input,

4-1



When the CONT switch is released, trigger logic is in-
hibited from passing any trigger signals and the trig-
ger flip-tiop output is held high. This prevents the trig-
ger diodes from conducting and the generalor loop
operales continuously.

When the CONT switch is pressed, the generator loop
15 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 will ba transformed into a narrow pulse cor-
responding 10 the low-to-high transition of the trigger
inpul. This pulse sets the Irigger flip-flop high and
allows the generator loop to run, When the triangle
negative peak is reached, the comparator low-to-high
ransition clocks the trigger flip-flop low and. when the
0V baseline level is reached, the generator loop again
stops. The result is a single cycle generated after
the triggering signal corresponding 10 0 to 360° of
phase. Successive triggered waveforms always start
al the same 0° point

Releasing the TRIG/IGATE swilch puls the instrument
in the gated mode. This is identical to the triggered
mode, excepl the trigger flipflop 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 swilch is

4-2

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

When sweep mode is selected by a combination of
the main generator in continuous mode and the ramp
generator swilches set to SWP, the ramp generator is
enabled and a ramp voltage becomes part of the con-
frol voltage in the YOG circull to control the main
generator frequency. Ramp period, wvariable from
30 ms 1o 1 minule, is set by the TIME Control. Ramp
genaralor cutput is buffered to drive the sweep output
and VOG circuit. The ramp magnitude suppling the
VCG input is controlled by the STOP potenticmeter,

Selecling the stop switch position biases the buffer
amplifier 1o 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 swilch is
selected the ramp generator is disabled and the bul-
fered ramp is disconnected from the VCG input.

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




5.1 FACTORY REPAIR

Wavetek maintains a factory repair department for
those customers nol possessing the necessary per-
sonnel or test equipment to maintain the instrument. i
an instrurment s returned to the factory for alignment
or repair, a detailed description of the specilic
problem should be attached to mimimize turnaround
time

5.2 REQUIRED TEST EQUIPMENT

Voltmeter . Millivolt dc measurement (1% accuracy)
Ozcilloscope =80 MHz bandwidlh
Counter 4 MHz (0.1% accuracy)

500 Feedihru
Distortion Analyzer
RG58U Coax Cable

=+ 1% accuracy, 2w
To 400 kHz
3 ft length BNC male contacts

5.3 REMOVING GENERATOR COVERS

1. Iinvert the instrument and remove the Tour
screws in the bollom cover,

2 Turn the instrument upright; remove the top
Cover 1or access o generamr EI.|Il_liII"‘:I"ﬁEI'I|. CoOn=
trols

b | When alignment is complete, secure the bottom
cover with lour SCrews.

NOTE

Remove the cover only when it is neces-
sary o make adjusimenis or measure-
manis

SECTION 5
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5.4 ALIGNMENT

After relerring to the following preliminary data, per-
form alignment, as necessary, per table 5-1. I per-
forming partial alignment, check previous seltings
and adjustments for applicability. See figures 51 and
h-2 for alignment control location

1 All measuremenis made at the FUNCTION QUT
connacior must be terminated into a 5060 (£ 1%%)
load

2. Start the alignment by connecting the unit to an
appropriate ac power source and selling the
front panel switches as follows

POWER ON
Freguency Dial 4.0
FREQ MULT {Hz) 1K
MODE CONT CONT (releazed)
FUNCTION 'L

DC OFFSET QFF
AMPLITUDE MAX
LIN/LOG LIN (released)
SWEEP's CONT CONT (releasad)
SWPRISTOP STOP (released)

3.  Allow the unit 1o warm up at least 30 minutes for
final alignment. Keep the instrument cover on 1o
maintain heal. Remove cover only 1o make ad-
justments or Measuremants.

51
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Table 5-1. Alignment Procedure

Tast
Step| Check Tester | Point | Control Setting |Adjust Result Remark
1 | Power Woltmater | G4+ Paragraph 5.4, Step 2 + 18 &.T5V Warify
Supply + 15V should track
within 30 mVy
2 CH= =16 =,75Y
3 CT+ + 5 £ 25V Verily
4 Cf = =8 & BV
§ | Capacilior EWi-B RE0 0 =2V
Mulliplier Wipar Cap
LB00 MULT
ZERD
8 | Approximate Counter | 500 OUT | Dial: .004 Rar 20 1o 25 ms
Baottom of HI (termin- | FREQ MULT: 10 LD pir o
tha Dial ale into LIM
Frequency 501
T | Bottom Scopsa F49 Equalize (+) Sat scope to (=) trigger;
of tha Lo and {— ) haif display one full cycle
Diad BAL cyclas Aligh positive transithon to
Symmatry centar of screan. Multiply
iha horizontal display x 10,
Set scope 1o | +) trigger;
adjust R48 to align negative
transitbon with center af
sCrean
8 | Bottomn of Counter FREQ MULT: x1K R3T 350 = 50) ms
thie Dial LO period
Fraquancy LIM
(Linj
8 | Top of the Scope Dial: 4.0 R4S Equalize [+ Sea stap 7
Dial Hi and { — ) halt
Symmairy BAL cyclas
10 | Top of the Countar Dial: 4.0 RA19 4 =2 kHz
Dial FREQ MULT: =1K VGG
Frsgquancy GAIN
{Lin)
11 FREQ MULT: x 10K 4 = B kHz Warity
12 FREQ MULT: x1M 4 4 = 02 MHz
FREG
TRIM
13 FREQ MULT: x 100K 40 =8 kHz Varify.
If necessary, trim by
changing valwe of C33
i [ FREQ MULT: =100 RAEE 25 =06 ma
CaP
MULT

>3



Table 5-1. Alignment Procedure (Continued)

Test =
Step| Check Tester Point | Control Setting | Adjust Rasult Remark
15 FREQ MULT: =10 25 =.5 ms Werily
16 FREQ: =1 280 £ 5 ms
17 | Bottom of Dial: 0004 27 40 =2 Hz Allow 1 hour
the Dial FREQ MULT: = 100K Lo WU
Froguency SWEEP: CONT, LOG
(Log) ETOP, LOG
18 | Top of Dilal: 4.0 22 400 = 10 kHz Aapeat steps 17 and
tha Dial FREQ MULT: x 100K Hi 18 once.
Frequency LOG
(Logh
18 | Sine Distorion FUMNGTION: RoT Adjust lor It may be necassany
Distortion Analyzar FREQ MULT: x 1K SINE minimum to reduce amplitude
{Linj LEVEL distortion o 5V paak
R114
DISTOR-
TIOM
20 | Gutput SCOpl FUNCTION: R118 10 Vp-p
Armplituda OUTPUT | {+ 3% =0V}
AMPL
21 | Output Voltmatar FUMCTION: A2 0 =50 mV
O fand OFFSET
22 | Bassline Scope MODE: Triggor B J,T";s]E | 0TS my It may be necessary
Zarg LINE ta trim the baselne
ZERD with RS0
23 Swiep Voltmeter | SWFP OUT | SWEEP: GLNT, HY 0 =2 my
Oifsat {Uniter- SWP, LIM [Swesp
miinated) Doarnd)
SWEEF
QOFFSET
/_m;"'ssmm Rev, i
s Ui ® é| oy 5 21
e | | 'm0 B, -
SWEEP E 1 :; ok Oy
& i =
OFFeeT— ROV e ' o O j
>, OO 1 O
l.'i\} =fll=— L —f—
Ed?
I W1 503 |
I
O Rz R
Oes
Figure 5-2. Alignment Point Locatien, Sweep Board




6.1 FACTORY REPAIR

Wavelek maintains a factory repair department for
those customers not possessing the necessary per-
sonnel or test equipment lo maintain the ingtrument. If
an instrument is returned to the factory for alignment
or repair, a detailed descriplion of the specific prob-
lem 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 tables do not
cover every possible trouble, but, when used In con-
juncticn with circult descriptions and schematics, will
be anald in systematically isolating faulty components.

6.3 TROUBLESHOOTING INDIVIDUAL
COMPONENTS

6.3.1 Transistor

1. A transistor is defective if more than one voll is
measured across Its base-emitter junction in the
forward direction.

2. A transistor when used as a swilch may have a
few volls reverse blas voltage across base-
gmitlar junclion.

3. It the collector and emitter voltages are the
same, but the base amitter voltage is less than
500 mV forward voltage (or reversed bias), the
ranzistor is defeclive,

4. A lransistor is defective if ils base current is
larger than 10% of its emitter current (calculate
currents from voltage across the base and amit-
ler series resisiors),

5. In a transistor differential pair (common emitter
slages), either their base vollages are the same
in normal operating condition, or tha one with
less forward voltage across ils base emitler
juncticn should be off (no collector current):
otherwise, one of the transistors is defective.

SECTION 6
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6.3.2 Diode

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

than one volt (typically 0.7 volt) forward voltage
across it

6.3.3 Operational Amplifier

1. The “+" and """ inputs of an operational
amplifier will have less than 15 mV voltage dif-
ference when operaling 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 defactive,

3. If the ocutput voltage stays at maximum positive,
the * +" input voltage should be more positive
than the ** = " inpul 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. If so, the transistor is defective.

2. The gale-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 negalive than gate voltage for a 2N5462.
Otherwise, the FET is defective.

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

6.3.5 Capacitor

1. Shorled capacilors have zero volts across their
terminals.

&1



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

6.4 GENERAL INSTRUCTIONS

When encouniering a problem, it is adwvisable to relurn
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 selups.
Preset the front panel controls as follows,

Control Position
Frequency Dial s " ; 4.0
POWER : O
FREQ MULT (Hz) 1K
FUMCTION Td g o
DC OFFSET oL PP . OFF
AMPLITUDE hMAX
SWEEFP JCONT, 8TOP, LIN

CAUTION

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

The suspected malunctioning condition should be
double checked (o eliminate the possibility of impropear
sallings or connections, Before altempting 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 mallunction s defined, bagin the isolation
procedure by selecting an indication in fable 81
which best describes the maliunction and proceed to
the referenced troubleshooting table.

Follow through the checks inihe troubleshooting table,
using schematics and assemblies as a guide. When
positive resulls are not obfained, perform the in-
dicated corrective procedure.

Table 6-1. Faull Isolation

Indication Table

1. Fuse blown, no power indication or no
oulputs. B2

2. Funclion oulputs missing or clipped B8-3
when TTL sync OK. Triangle problem.

3. Sine waveform problem. E-4
4. Square wavelorm problem. B-5
5. TIL sync¢ oulput problem. 55

6. Generator frequency does not respond 6-7
comrectly to dial and VOG input.

7. Wawelform symmatry problem. 68
B. Problam an bollom three rangas only, 55

8, Generator trigger and gate mode prob- 610
lem.

10. Sweep problem. 611

Table 6-2. Power Supplies and Generator Loop

Indication: Fuse blown, no powear indication or no owipuls,

Check

——— e

—

Corractive Procedure

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

2. Ensure line voltage matches instrument configuration (refer 10 Saction 2.

Check fuse.

3. Check C1 (+)and G2 (=) for =20 to 26V unregulated dc.

B2

Replace fuse: check for nor-
mal operation.

a. CR1 - CR4.

b. C1, C2.

. SW1.

d. T1, BV1, F1 [brackel as-
sembly).
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Indication: Fuse blown, no power indication or no oulpuls.

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

Check

4, Chaeck indicator lamp,

5. Check G4 (+)for +15 Vdc.

g, Check C5 (=) for =15 Vd¢

7. Check UT pin 14 for +5 Vdc and UT pin 13 for =5 Vdc.

8. Check U4 pin & for a dc shilt from approximately + 10V 10 4135V as the
frequency dial is rotated from 4.0 to .004. Check UG pin 8 for a dc shift
from = 10Vto = 15V as the frequencydial is rotated from 4.0 to .004,

9 Check anode CRE for approximately + 3.5 Vdc.

10, If emittar Q11 has a 4 kHz, £ 1.25V triangle, go to table 6-3.

11. Check for the same vollage at the gate of Q9 as at the emilter of Q11,
within saturation limits of the amplifier.

12. Il the voltage at the emitter of Q11 is = + 1.25V, check cathode CR10
for approximately = 2.5V, If the voltage at the emitterof Q1115 5 = 1.25V,
check cathode CR10 for approximately + 2.5V

13. Check U5,

=

e

Corrective Procedura

D81 and VR2, wiring E34
and E33.

a. VH1.

b. Excessive loading, use
board jumpers to isolate
cause

Q2.

C U2, a1,

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

a. Od, Q3, U2,

b. Excessive loading, use

board jumpers o isolate

CAUSE,

o o

Go to table -7

Go to table 610

09 - 011 and associated
circuitry

U7, OF and associated
circuitry.

Table 6-3. Output Circuits

Indication: Function outputs missing or clipped when TTL sync oufput OK, Problem with triangle wavelorm.

Check

1. Sel controls to initial positions (refer to paragraph 6.4).
2. Check emitter Q11 for a 4 kHz, +1.25V triangle

1, Selact triangle function, rotate AMPLITUDE ccw, and check U13 pin 10
for a = 1.25V triangle

Corractive Procedure

Chack for normal operalion,
Go to table 6-2.

a. R114 RA118 adjusiments
b. U13.
c. SW13.
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Tabla 8-3. Output Circults (Continuad)

Indication: Function oulpuls missing or clipped when TTL sync output OK. Problem with triangle wavelorm,

Check Corrective Procadura

4, Rotate AMPLITUDE cw (MAX), DC OFFSET to OFF, and check 500 OUT
(HI) for a 20V pp (open circuit) triangle.

a. Output amplifigr circuil.
b, E15, E16 wiring.

5. Check for excessive disconlinuities al the triangle peaks near the Bottom a. U5,
of a freqguency range (othar than X1 to x 100). b. SOR signal al cathode
CR10 not £ 2.5V,

1
|
6. Check for nonlinearities in the triangle slopes near the bottomn of a fre- | a. Associated timing capack
quency range (other than 1 to x 100). : tor ar C36,
| b. US, CRE.
| c. @9, Q10
7. Check for a waveform symmetry problem. | Go to table 6-8.
Table 6-4. Sine Conversion
Indication: Sine wavelarm probiem
Chack | Corrective Procedure
1, Sel controls 1o initial positions (refer 1o paragraph 6.4). Check for normal operation
2. Check emitter Q11 for a 4 kHz, +1.25V triangle Go to table 62
3. Verity that the = 1.25 triangle peaks at the emitter of Q11 agree a. RE2, RG3. RG4, RES,
within 3% RET. AE8, RTD

b. CRA, CR9, UT,
. =+ 15V supplies.

4. Select triangle function; check for £ 1.25V triangle at U13 pin 10. o to table &-3, step 3.
5. Select sine funclion: check for = 1.25V sine at U13 pin 10. a. U2 circuilry
| b. BwW12

6. Check =zine distortion 508 OUT (HI) per calibration procedure (refer to | a. R87, R114 adjustmenis.
lable 5.1). b. Wavelorm symmetry, R45
adjusiment and lable &-8.
| . 12 circuilry

7. Check sine amplitude vs frequency per specifications (refer to section 1). | C47, C55, C56, C57

Gt
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Table 6-5. Sgquare Function

Indication: Sguare wavelform problem

Check | _-Gurrﬂ:llu'a Fm:na;rl;-
-1 ;S-ei n:.:-'ﬂr.:*-s. fo initial positions (refer to paragraph G.4). Cheack for r'-r:-_r!_n;}. oparation
2. Check CR10 cathode for a 4 kHz, approximately £ 2V square wave. | G0 1o table &2
3. Select a triangle function; check U13 pin 10 for a £ 1.25V triangle 3o 1o lable &-3.
4, Select square function; check U3 pin 10 for a £ 1.25V square. a. G2, 013 circuitry
b. SW14.

&5 Check sguare wave at 500 OUT (HI) for the same 20V p-p (open circuil) R106, A110, R111
amplitude as the riangle and sine

6. Check rize/ffall times of 4 MHz sguare (500 terminated) for <50 ns, Ch1, CB5, C86. C&T
— —_— ] -

Table 6-6. TTL Sync Output

Indication: TIL sync oulpul problem

Cormactive Procedure

=et conftrols 1o initial positions (refer 10 paragraph 6.4). Check for normal operation

|
2. Check US pin 1 for a TTL level, 4 kHz squara. Go to table 5-2

Check UB pin B lor a TTL level, 4 KHZ square a. UB
| b. CR11. CR12

L

Check SYNC OQUT TTL E2Y. EZB, E19 wiring

Check SYNC OUT wavelorm at 4 MHz, using a TTL Ioad termination or a a. us

= 8000 resistive termination and =3 foot RGSEU coax b. E19 ground connection.
6-5



Table 6-7. VCG Circuit

Indication: Genaralor does not respond correctly to dial and VG input

Check If Faulty, Check

Sel controls to initial positions (refer 1o paragraph 6.4) | Check for normal cperation
Check for approximalely + 15V al E11. a. E10, E11 and E12 wiring

B, 4 15V supply
c. Dial potentiomeaber

Check for 0 =5 mV at U1 pin 13 U1
Check U1 pin 14 for approsimately = 5W. [ U1,
Check that as the dial is rotated from 4.0 10 004, the vollage 1

al U1 pin 14 varies from approximately — 5 to OV

Ensure that U1 pin & remains at a constant OV =40 mVy as the L1, U4, and U6 circuils
dial is varied
Check that, as the dial is rotated from .004 to 4.0, the voltage 06, U, and UG circuils

at U1 pin 1 does not saturate near — 15V or + 15V (lypical range 15
batween — 10V and 4 10V) and stops vanmg with the dial,

Check that as the dial is rotated from 004 1o 4.0, UG pin 8 varies from | U8, U1, and Q6 circuils.
approximately =15V o = 10V

Check that, as the dial is rotated from 004 1o 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. |

L4 amnd L1 circuits,

Check that, as the dial iz rotated from 004 to 4.0, U4 pin 13 varies from | U4 and U1 circuits
approximately + 15V to + 10V |

Check for nonlinearity in the £ 1.25V friangle at the emitter of 011 near a. Associated timing

the botiom of the x 1K through x 1M ranges. capacitors or C36
b. US, CRE.
¢. 09, 0
Check Irequencies of X 1K, X 10K and 100K ranges a. Adjust R19

b. 30, 31 and 32
(trimmed by C20)

Check frequency and lineanty of x 1M range a. Ci4.
b. C36 nominal value.
c. C18, 19, 20 and 21.

Check frequencies of x 1, » 10 and X 100 ranges. RBE and table 6-9

Select log mode. Check that as the frequency dial 15 rolated Trom | 2 3
4.0 to .0004, U3 pin 4 varies from approximately — 65Y to — .45V b, U1 circuit.




S RN ERR NN

Table 6-8. Symmetry

—r——r—

Indication: Waveform symmealry problem.

Check

Sat controls 1o initial positions (refer to paragraph 5.4).

It symmetry problem appears on x 1, X 10, x 100 ranges only, problem
may be RS0 adjustment or go fo table 6-9

Parform steps 5 through 12 of table &7, then return 1o this lable,

Verify RUM signal at cathode CRE is approximately + 3.5V,

Varify UE pin 4 and UG pin 15 vary from approximately =10 10 =15V as
dial is rotated from 4.0 to .004.

Verify amplitude of SOR signal at cathode CR10 is approximately +2V.

Check U5, CRE.

— e ——————— ——

e ey ———

If Faulty, Check

Check for normal opearation.

a. R49 adjustment.
b. R45 adjustment.

Go o table &-10.

U1, UE, RS2, R53.

a. OF circuit
b, UT girguit
c. + 5V supply

Table 6-3. Capacitance Multiplier

Indication: Froblam on bottom frequency ranges only.

Check

Set conbrols to initial positions (refer 1o paragraph &.4).

Check for 0 Vdc at U11 pins 2 and &.
Check for approximately 0 Vdc at U1 pin 12

Check for 0 Vde +£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 8 atpin 12 |

(within saturation limits).
Check for the same signal at U11 pins & and T as at the emitler of 011

Ensura thal R93 and R34 are shorled in the X 100 range.

Corrective Procedura

Check for normal operation
on X 1K range.

oWz - SW4
U111 eircuniny,

a. R90 adjusiment
b, U11 circuilry

C46, U1,

U111 circuitry.

EWd, U111 eircuilry,

SWa.
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Table 6-9. Capacitance Multiplier {Continued)

Indication: Froblem on botfom frequency ranges only

Check

i

s g
LTt

Hz fregquency (2.0 x

o
1
(R 8

el

¢ 40 Hz freguency (2.0 10)

linaar

Table 810. Trigger Logic

A

and gate mode problem

indication: Generator frigoer

Chack

oal controls 1o initial positions (refer (o paragraph G.4)

i generalor operates normally in continuous mode, go to step 7
Check for OV at U9 ping 2 and &
Check fora TTL low at U10 pin 10

Lheck tor 45V at U110 pin

Check for approximately + 3.5V at anode CRE. Check for normal conlin-
uous mode oparation

Check thal UG pin 4 and U6 pin 15 vary from approximately =10V to

— 15V as dial is rotated from 4.0 to .004

Go to gated mode (CONT

far a TTL high

gepressed, [RIGIGATE releasad), Check LS pan 2

Cormactive Procedura

a. Has adjustment

B o :
b. RS, R95, C45
R83, SW3

WY

RG4

o O o
C

If Faulty, Check

COoninuous

Check for norma

oparalon

A
SWo

LS, + 5V supply.
u10
LRG6, CR15, 8
LG

e

L

)

a. CHRE, UG, O8
b, o to lable 6-2

a. Ug, R52 R53
b, (30 lo lable 6-7

a. o

SW9,

SW11,

L
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Table 6-10. Trigger Logic (Continued)

Indication: Generalor lrigger and galte moge problems

Chack

10.

1T,

12.

13.

14,

15,

16.

1.

18.

19

20,

Check US pin 1 for a TTL high

Check U0 pin 10 for a TTL high.

Check U0 gin D for TTL bow.

Check anode CHE for approximately — 1.5V,

Check cathode CRE for approximately — 0.7V

Check emitter 11 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 negaltive
pulse at 10 pin 10 following the low-1o-high transition of the external
signal (increasing the frequency of the external genarator makes this
pulse mora visibla)

Remove the external signal and verify that U10 pin 5 goes from high 1o low
when the MAN TRIG switch is hald depressed,

Release the TRIG/GATE switch (gated) and check that U10 pin 10 goes
from high o low when the MAMN TRIG swilch is pressed

Monitor 508 OUT, triangle function, for 0 Vdc baseline,

Press MAN TRIG switch and check 500 OUT for a conlinuous triangle
while the switch is held, Depress TRIG/GATE swilch (triggered) and verify
a single cycle oulput each time the MAM TRIG swilch is depressed.

. U9,
. RT3, =5V supply.

(=}

a. g,
b, U110

a. g,
b. Q8.

. CR15, OB, R78.
. CRE.

= "]

LT
. U6,

==}

. R81 adjusiment.
. 08 - Q11 gircuitry

=

. E25, E26.
. CR13, CR14
c. Ug, SW10

=]

. Us, SW10.
. C29.

= ]

a. SWi1.
b. U10.
SWa.

R&1, R112 adjustmeants,

from 7.

Cormective Procedura

a. U110 or ¢clock signal to U1D

b. C29 (pulse to0 narrow).
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Table 6-11. Sweep Circult

Indication: Sweep or Ramp problems.

Chack

&6-10

Comective Procedure

Deprass CONT (Sweep)
Extend SWPISTOP
Checlk E48 for + 4V,

Depress SWPISTOP.

Check collector of O3, 4V peak ramp.
If ramp amplitude is >4Y peak

If ramp amplitude is <4V peak.

At SWP QUT check for period change of approximately 30 ms
to 605 as the TIME control is rolated from full cow 1o 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 cow, ramp amplitude is OV,

a. u.
b. Sw2

U1, Q3.
a1, Q2

Q2. RZ2.

C4.

R12, SW1, SW2.




7.1 DRAWINGS

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

7.2 ORDERING PARTS

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

SECTION 7

PARTS AND SCHEMATICS

7.3 ADDENDA

Under Wavetek's product improvement program, the
latest electronic designs and circuils are Incorporated
into each Wavetek instrument as quickly as develop-
ment and testing permit. Because of the time neaded
to compose and print instruction manuals, it is nol
always possible to include the most recent changes in
the initial printing. Whenever this occurs, addendurm
pages are prepared lo summarize the changes made
and are inserted immediately inside the rear cover. If
no such pages exist, the manual Is correct as printed.

o

Drawing Drawing No.
Instrumenl Schemalic 0004-00-01 66
Chassis Assembly 0102-00-0837
Chassis Parts List 1101-00-08:37
Generator Board Schematic 01 03-00-0835
Generator Board Assembly 1100-00-0835
Generator Board Parts List 1100-00-0835
Sweep Board Schemalic 0103-00-0818
Sweep Board Assembly 1100-00-0818
Sweep Board Parts List 1100-00-0B18
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