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11 THE MODEL 184

Wavetek Modal 184, the 5 Mz Sweep Generstor, is a
precision source of sing, triangte, square, positive pulse and
negative pulse waveforms plus de voltage. Frequency of the
waveforms is manuaily and remotely variable from 100 uHz
1o b MHz,

The genarator can repetitively sweep betwsen two individ-
ually set frequencies and at 3 particitlar sweep rate, The
amplitude of waveforms is variable from 20V p-p, open
circuit maximum, to —80 dB.

DC reference of the waveforms can be offset positively
and negatively,

The symmetry of the wavetorms is continuously adjustable
from approximately 1:18 to 19:1, Varying symmetry pro-
vides variable duty cycle pulses, sawtooth and asymmaetrical
sing waveforms,

A voltage representing generator frequency, a Tixed-ampli-
tude puise train of that frequency, and a voitage ramp
representing frequency sweep rate are provided as front
panel oulputs.

1.2 SPECIFICATIONS

Specifications {waveform, frequency, and amptitude selec-
tion}, operating modes, precision (aecuracy), and waveform
purity {ouality) are listed in the following paragraphs.

2.1 Versatility

Waveforms

Five selectable waveforms, sine 7, | triangie 7\,
square "1, positive puise S , negative pulse 1r
plusvariable DC output. Symmetry of ali waveform outputs
is continuously adjustable from approximately 1:1@ w0 19;1,
Varying symmetry provides variable duty eycle pulses, saw-
tooth, or asymmetrical sine waveforms. Separate sync output
is includad.

Control
Frequency can be controlled manuaily, with external voltage
{VCG) or with internally generated ramp voltags,
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SECTION
GENERAL DESCRIPTION

Operating Frequency Range
Frequency selectable from 0.0007 Hz to & MHz in the
following linear ranges:

X0.00t. | N 0.0001 Hz to 0.005 Mz
X001 . . . . . . . . . 0001Hzto G.05 Hz
Xet. . . . . . . . . . . 0008 Mz to 0.5 Hz
D G.05 Hz to 5 Hz
X0 ..o 0BH to BO Hz
xwe .o 0.5 Hz 1o 500 Hz
XKL oo 5 Hz to B kHz
Xk ..o 00 50 Hz 1o B0 kM2
X 180K PR . 500 Hz to 500 kidz
X o 0 - BkHz to 5B MHz

NOTE

When SYMMETRY control s used, the output
frequency s different from the dial indicated
frequency. The maximum Syrmngtry ratio ob-
tainable is also dependent on the frequency
dial satting.

Main Qutput

U N, Tl verisble o 20V p-p into open cirguit
and 10V p-p into 5082 load, DC offset of waveform {or DC
if selected} I adjustable to %10 voits open circuit and 15
volts into B0SY load,

LWL DBG 00 +10 or —19 volts into open circuit
and 0 10 +5 or —5 volts into 5082 load,

Output de voltage is Hmited to approximately 10 volt
open circult and cutput current is limited o approximately
130 ma.

Qutput can be attenuated from 0 di 0 -80 dB: —B0dB
in 20 dB steps, plus a 20 dB vernjer for continuous variation
{20 dB vernier does not affect offset or sl

Pulse Output

Cutput voltage is TTL compatibie. Rise and fall timas are
typically 15 ns. Syne s normally a symmetrical sguare
waveform; with SYMMETRY controf ON, it is rectanguiar.
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Sweep Output
SWEEP OUT connector provides a nominal 0te+ 5 volt
{open circuit) ramp from a 6008 source impedance.

. DC Offset
De offset of 7\ . v L Of r, waveform, or DC if
selected, is adjustable to +£10 voits open circuit and 15 voits
into a H0L2 load. Output current is limited o approximately
130 mA, Waveform + atfsat is limited t© +10V into an open
circuit.

GCY Cutput

A dc vottage propor‘tional to the instantaneous frequency
of the generator cutput. 0 to tbY, open circuit, 1 k&2
souTcs impedance.

1.2.2  Operating Modes

Continuous B
{Operatingas a standard VCG (voltage controlled generator},
frequency Output is determined by froni pane! control
settings in conjunction with external control voltage at
YOG N

Triggered

Oniy one complet cycle of output appears at 5OSY QUT
connector for each pulse applied 10 TRIG 1IN connector
{or press of MAN TRiG switch}.

Gated

Same as triggered mode except that output oscillations
continue for duration of gating signal appiled 10 TRIG N
connector {or as the MAN TRIG switch is depressed).

Sweep
The internal ramp generator can sweep the main generator
up in frequency with & linear ramp. The end frequency

points may be individuaily set and the time for each ramp
can be varied from 100s to 1ms.

1.2.3  Voliage Controtied Generator

VCG Control Range: Up to $000:1 frequency change with
external voitage input.

input lmpedance! 5 kL),

VCG Voltage: 0toBV.

VCG Slew Rate: 2% of range per 1S,

VCG Linearity .0001 Hz 1o 50 kHz: £0.6%.

1.2.4  Triggered Generator
Trigger pulse is 1V p-p 10 £10V; input impedance is 10 k&L,

12

ManualsPlus.com

33 pF; minimum pulse width is B0 ns; maximum repettion
rate is 5 MHz.

1.2,  Horizontal Pracision

Dial Accuracy (Symmetrical Waveform}

+2% of fuil scale for 0.005 Hz to b Mhz.

4% of reading and £2% of full scale for 00005 Hz 1
£,005 Hz.

Frequency Vernier
Approximately 1% of range. Vernier affects calibration of
frequency diat.

Time Symmetry
1% for 0.005 to 500 kHz.

1.2.6  Vertical Precision

Amplitude Change With Erequency (Sinel
Less than 0.1 dB to 100 kHz,

Less than 0.2 dB 101 Mz,

Lessthan 1dB 10 5 MHz,

Step Attenuator Accuracy
+0.3dB per 20 dB step.

Stability
Short Term: +0.06% for 10 minutes.
Long Term: +0.25% for 24 hours.

Percentages apply to amplitude, de offset and main genarator
frequency in the linear mode.

Amplitude Symmetry
+1% of ampiitude range 10 1 MHz for all syrmmetrical
waveforms,

1.2.7 Purity

Sine Distortion

Less than 0.5% for 10 Hz to 100 kHz.

j.ess than 1% for 0.005 to 1 MHz.

All harmonics at east 20 ¢B down for 110 & Mz,

Triangle Linearity
Greater than 99% for 0.0005 Hz to 100 kHz,

Square Wave Rise and Fali Time
Less than 25 ns terminated into 5082 load.

Sauare Wave Total Aberrations
¢ gss than 5%.
1.2.8 Environmenal

All specifications listed are for 25°C £5°C. For operetion
from G°C 10 55°C, specifications inciuding horizontal pre-




cision, amplitude symmetry, and sine wave distortion are
derated by a factor of 2,

1.2.8  Mechanical
Dimensions
11% in/28.6 cm wide; 5% in./14.5 em high; 10% in./27 3 cm

deep.

Weight
8.5 h/3.8 kg net; 12 ih/5.5 kg shipping.
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1.2.10 Power
B0V 1o 110V, 108V to 125V, 180V 1o 220V or 210V 1o
250V; B0 Hz to 400 Hz; less than 25 watts.
NOTE
Specifications apply from 10 w0 T00% of a

selected  frequency range with SYMMETRY
control OFF.
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2.1 UNPACKING INSPECTION

Afrer carefully unpacking the instrument, inspect the ex-
ternal parts for damage to knobs, dials, indicators, surface
areas, etc. |f there is damage, file 2 claim with the carrier
who fransported the instrument. Retain the shipping con-
tainer and packing material for use in case reshipment is
required.

2.2 PREPARATION FOR USE

Before connecting the instrument 1o line power, be sure the
rear panel 118/230V and HI/LG switches are set to the
vaiue nearest the line voltage and that the fuse is correct for
the switch setting. Be sure that the plug on the power cord
is the proper mate for the line receptacie.

AC Line Volmge Switch A Switch B Fusa (SB)
aG- 110 115 LO 1/4 amp
105 -125 115 Hi 1/4 amp
180 - 220 230 Lo 1/8 amp
210 - 250 230 Fit 1/8 amp

2.3 ELECTRICAL ACCEPTANCE CHECK

This checkout procedure verifies the generator operation, If
a malfunction is found, refer to the Warranty in the front of
this manual. An oscilloscope, B0 coax cable and 500
faedthru are needed for this procedure (figure 2-1}

ManualsPlus.com

SECTION
INITIAL PREPARATION

Praset the generator front panel controts as Tollows:

Controi Position
GEN MODE . J CONT
WAVEFORM . . . . . . . o .o N,

SYMMETRY R . NORMAL
FREQ®Range . . . . . . . . . . . . XK
FREQVERNIER. . . . . . . . . . . CAL
Frequency Dial . . . . . . . . . o . H
AMPLITUDE . . . . . . . . . 0dB
AMPLITUDE VARIABLE . Full clockwise
DECOFFSET . . 12 o'clock
TRIG LEVEL . . Full counterciockwise
SWEEP MODE. Lo CONT SWEEP
SWEEPWIDTH . . . . . . . . . . . MAX
SWEEP TIME . .12 o'clock

Perform the steps in table 2-1. Only approximate values are
required to verify operation.

MODEL 184
5082 LOAD | OSCILLOD-
5002 o SCOPE
ouT

Figure 2-1. Acceptance Tast Setup

Table 2-1. Performance Checkout

Step © Control Position/Operation Observe at 50 OUT
Funetion
1 POWER Push on Sine wave, T kHz, 10V pp
2 WAVEFORM " Triangle wave
3 WAVEFORM L Square wave
4 WAVEFORM Fat Positive puise
5 WAVEFORM o Megative pulse

2-1



Performance Checkout {Continued)
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2-2

Step Control Position/Operation Observe at 500 OUT

6 SYMMETRY cw Freguency + 10, decraasing negative pulse width
. 7 SYMMETRY oow Decreasing positive puise width

8 SYMMETRY NORMAL -——

k2] WAVEFORM A, (OFFSET) Sine wave, 1 kHz

Frequency
10 FREQ Range XM Frequency = 1 MHz
11 FREQ VERNIER cow Frequency decreases by at least b0 k Hz
12 FREQ VERNIER CAL e
13 FREQ Range X .0m Datect generator running
14 FREQ Range XK —
15 Frequency Diat 5 Frequency = 5 kHz
16 Freguency Dial .05 Frequency = B0 Hz
17 Frequency Diai 1 ———
Ampiitude
18 AMPLITUDE Range —-B0 dB WmV pp
18 AMPLITUDE
VARIABLE cow 1mV pp
20 AMPLITUDE Range G 1V pp
21 DC OFFSET ow Positive siew; about +8V positive peak
22 DC OFFSET cow Negative slew; about —5V negative paak
23 WAVEFORM N (No OFFSET) Triangle wave
Trigger & Gate

24 GEN MODBE TRIG d Vde
25 MAN TRIG Push Generate one cycle
26 GEN MODE GATED 0 Vde
27 MAN TRIG Push and held Continuous ™, waveforms
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Performance Checkout {Continued)

Step Control Position/Operation Observe at 508 OUT
28 MAN TRIG Release G Vde
Sweep
29 GEN MODE SWEEP Frequency sweeps
30 SWEEP TIME ow Sweep rate increases
3 SWEEP TIME cow Sweap rate decreases

Disconmect the cable at 5082 OUT and connect it to SWP
QUT: observe a 5 V ramg waveform. Connect it to GCV

OUT: observe a ramp plus de. Connect it to PULSE QUT:
chserve a 2.4 V positive puise.
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SECTION
OPERATION

3.1 CONTROLS AND CONNECTORS ' {3) SWEEP WIDTH Control
The generstor front panel controls and connectors are The SWEEP WIDTH control determines the amount
shown in figure 3-1 and keyed to the following descriptions: of frequency charge that will goour in sweep mods.
’ After the sweep start frequency is set by the
@ POWER Switch frequency dial, SWEEP WIDTH determines the

sweep stop frequency {see figure 320,
Paower is turned on and off with the POWER push-
button, The frequency diaf index @ itghts when @ SWEELP MODE Selector
power Is turned on,

The SWEEP MODE selector is enshled by the

@ Freguency Dial GEN MODE selector set to SWEEP. Afrer
the start frequency of the generator is determined

Frequency settings of the dial multiplied by fre- by the frequency dial @ , the stop frequency is
quency range determine cutput frequency. determined by the SWEEP WIDTH control @ .

in frequency sweep operation, this dial determinegs The SWEEP START and SWEEP STOP settings

the frequency from which sweep is started. will hold the output signal at the start and stop

5 My SNEES GEMERATOR] MODEL fia

SELF AT
SWEED START o

SWEEP WIDTH SWETP MORE SRR I8

rowER ‘ : i ERREANE T
EE ez PR— Gt MODE WAVEFORM ARFLITUGE, flt)
VIfENITRe 3 TRIG LEVELS Dt SF P57 » SRR ]

TR BaTZo W

Figure 3-1. Front Panel Controls and Connectors
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Synchronizing Pulse Ouiprst Connector

A fixed amptlitude {0 to about 5V) TTL pulse of
gg¥ fv‘:";f; the generator frequency is provided at the PULSE
GUT connector. This output can be used as a
b | synchronizing reference for the main output
LEVEL : Phase of the waveforms relative to the sync outdut :
5082 v ~! e — is shown in figure 3-3. o
ouY

SWEEP START SWEEP SYOP l
TTL PULSE [ w — e

FREQUENCY SET BY FREQUENCY SETBY
FREQUENCY DAL SWEEP WIDTH
Figure 3-2. Effect of Sweep Time and Width FRIANGLE PR N N
on Qutput Frequency
frequencies, respectiveily, while the frequency SINE P S W S W
dial (2} and SWEEP WIDTH conwot (3) are
adjusted, CONT SWEEP allows frequency sweeping
between the iwo set timits, SQUARE G~ - P:j...,

()  SWEEP TIME Control
Frequency of the internal sweep ramp, and thus, POSITIVE PULSE 0 - -

the sweep repetition rate, is governed by the SWEEP NEGATIVE PULSE o - r——l____i_U_
TIME contral (see figure 3-2},

@ Main Qutput Connectar Figure 3-3. Pulse/Waveform Phase Relationship
and Waveform Reference Lines

Maximum output of 10V p-p signals into a 500

load {20V p-p open circuit) is provided at the @ DC OFFSET Control
800 OUT connector; all generator mode signals
are delivered at this connector. See @ tor ampii- Offset of waveforms and de voltage sre controlled
tude of output, by the DC OFFSET controt. The WAVEFQORM
switch must be in one of the four right-hand
@ AMPLITUDE Control settings, Center of the waveform reference (fig-

ure 3-3} is skewed positive with clockwise rotation,
negative with counterclockwise rotation. Offset and
dc voltage maximums are BV (BOSY terminated).

The AMPLITUDE switch affects waveforms, dc
output and waveform dc offset. The VARIABLE
control affects waveforms only. Maximum wave-
form amslitude is with the 0 dB setting of the
AMPLITUDE controi and with the VAHRIABLE WAVEFORM Setector
control fuliy ow ({see table 3-1}. Amplitude is de-

creased 20 dB with VARIABLE control fully cow. Sine ", , wiangle ", ,andsquare T, wave

forms, and positive and negative sguare pulse
traing L, uf are selected for output hy the

Table 3-1. Maximum Voltage at 0 dB
WAVEFORM selector, with or without dc offset.

5952 Whert set for de offset, the inner knob controis
Function Open Circuit | Terminmation the £5Y {501 terminated} offset. DC is selected
for de output with voltage controlied by the inner
SV 20V pp 10V pp knob (9) .
it Oto +10V 010 +5V
@ Manuat Trigger Control
1 Oto ~10V 0to ~5V
- oV oy tn TRIG mode , the BAN TRIG pushbution

is used to trigger a single cycle of waveform output
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and, in the GATED mode, to gate the cutput of
waveforms until released.

NOTE

The TRIG LEVEL controf @ must be fully
COW

@ Remote Trigger Input Connecior

The TRIG I N connector accepts voliage level inputs
that trigger and gate the generator in TRIG and
GATED modas , respectively. The trigger
fevel control determines the fevel at which
the TRIG IN input is accepted for triggering or
gating. A positive-going excursion through a voltage
fevel, which can be set in the range of —7.BY 10
+7 BV by the TRIG LEVEL control triggers or
gates the generator operation,

A negative-going de excursion through the trigger
level ends gated operation, Figure 3-4 shows trig-
gering and gating of the generator waveforms at
time t1. Once triggered or geted, a full cycle of the
selected waveform is output to its compietion:
when gating is removed at time t2, for example,
the last full cycle of waveform completes itself at

time t3.
TRIGGER MODE GATED MODE
TRIGGER |11 it1 112
LEVEL | i |
i ! i
TRIG I8 NN M:
GATE
TIME

|
1
: E 1
TTLPULSE OV e :
i
H
! i

%

|
e

i

|

[

i
TRIANGLE w__/\/w-&..q
! ! I
| 1

£
swe  ov—{\ e — NN\
b

: !
| ! B
SQUARE oV - - :!f J[ 4

POSPULSE OV et] e — LU

1
)
:
3
]
1
1
1

NEGPULSE  OVoby [ .__JU_L‘
! L

Figure 3-4. Generator Trigger and Gated Control

@
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TFrigger Level Control

The TRIG LEVEL control determines the level at
which the input at the TRIG IN connector

is aceepted as & Trigger in the generator trigger and
gated modes . The trigger ievel can be varied
from fully clockwise, where a positive-going excur-
sion thru 7.5V isa trigger, to fully counterciack-
wise, where a positive-going excursion thru +7 .5V
is a wigyer.

Generator Mode Selector

Generator modes are;

1. Contindous — An uninterrupted output of
the selected waveform at the selected fre-
guency and amplitude.

2. Triggered — One cycle of the seiected wave-
Torm at the selected frequency and amplitude
when the trigger signal is detected at TRIG
iN @ or when manuatly triggered at

a .

3. Gated — A burst of the selected waveform at
the seiected frequency and amplitude, which
starts when the gate signal is detected at
TRIG IN @ and lagts through the comple-
tion of the last cycle sterted before the
removal of the gate signal, or starts and stops
whern manually gated at

4. Automaticaeily Swept Freguency — Sweep
as determined by the SWEEP MODE con-
ol

Sweep Ramyp Guiput Connecstor

The internal sweep generator ramp is available at
the SWP OUT connector, Ramp frequency is varied
by the SWEEP TIME contrel. Cutput isa 0 1o
+5V ramp, 600L2 source impedance.

Waveform SYMMETRY Contral

Mormal symmetrical outout resufts when SYAM-
METRY is set to NORMAL; an asyrmmetrical, or
unbalanced, waveform results when SYMMETRY
is set berween . and 1. [Asymmatric opar-
ation reduces generator frequency 10 approximately
1/10th the normal output) Figure 3-5 shows the
stfect of SYMMETRY control on the waveforms.
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NOTE Frequency VERNIER Control
When SYMMETRY control is used, the output The frequency Is as labeled on and @
frequency is different from the dial indicated when the VERNIER control is set fully clockwise
frequency. The maximum symmetry ratic ob- to CAL {calibrated}. Rotating the VERNIER con-
winabie also depends on the frequency dial irol counterclockwise decreases output frequency. -
satting. A typical example is shown in table 3-2. The range is approximately 1% of the selected fre-
QUENCY rangs,
ASYMMETRY M. SYMMETRY  ASYMMETRY | VCG Input Connector o
{ROTATE Cow) INORM} ROTATE Cw)

DC woltage excursions of 0 to %5 volts at the
VCG N connector control frequency within the

TTL l l % salected range. Positive inputs increase frequencies
set by the frequency dial @ and range ton-
trol , and negative inputs decrease the fre-

A, /\/\ /\/\ /\/\ quencies. input impedance is 5 kf). Frequency
excursions of 1000:17 are possible.
3.2 OPERATION
AV AVANY AV
Operation is discussed in terms of the four generator modes:
(1
Lof A R e f

continuous, triggered, gated and sweep plus VCG.

321 Signal Termination

no AT e m e T Proper signal termination, or loading, of the generator con-
R S o ol o Yot e s Bl s St e U A nectors is necessary for its specified operatioh. For example,

the proper termination of the main output is shown in
figure 3-6. Placing the BOLL terminator, or 50S) resistance,

Figure 3-5. Effect of SYMMETRY Control in parailei with a higher impedance matches the receiving

@ GCV Output Connector BRECEIVING
MODEL 184 . HNSTRUMENT
GCV Oi.JT provides de excutsiens of 0 to 'abom OUTPUT EFFECTIVE
+bV which represent the output frequency in the IMPEDANCE RG58 OR CIRCUIT
selected range. Source impedance is 1 k. 565 QU'VALENT RESISTANCE
Frequency Range Control QUTPUT Bof2 LOAD § €?_:§;:§5k
AMPLIFIER =
The selected range settings of the FREQ selector,

mudtiplied with the frequency dial @ setting

determine autput freguency. Figure 3-6. Signal Termination

Table 3-2. Dial Setting

Freguency Range X 100K

Dial Setting 5 4 3 2 1 05
Indicated Frequency 500 kHz 400 kHz 300 kHz 206 kHz 100 kEHz 50 khHz
Qutput Frequency 54 kMHz 44 kHz 33 kHz 23 kHz 12 kHz 6.5 kHz
Maximum Symmetry Ratio 18:1 181 18:1 17:1 186:1 151
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instrument input kmpedance to the generator output im-
pedance, thereby minimizing signal refiection or power loss
on the {ing due to phase angie mismatch.

The input and output impedance of the generator connectors
are listed below:

Connector Impedance
500 OUT 500
TRIG IN 10 k&2
PULSE QUT {TTL) "

SWP CUT 6008
VCG IN B k&
GCV OoUT 1 kS

*The PULSE QUT connector can drive up to 20 Transistor-Transistor
Logic {TTL] toads {low lavel betwesn 0V and 0.4V, and high fevel
betwaen 2.4V and 5V},

3.2.2  Continuous Operation

Basic, or continuous, operation of the generator involves
wrning on power, selecting a continucus ouiput mods,
selecting & waveform, and setting the cutput signal frequency
and amplitude. When operation is critical, aliow a one-half
hout warm-up period. The foliowing steps demonstrate use
as & basic function generator;

Step Control/Connestor Setting

1 500 OUT Connect circuit (refer w
paragraph 3,2.1}.

2 PULSE OUT Use for external synchro-
nization, if required.

3 GEN MODE CONT

4 WAVEFORM Choose one of the left-hand
set of waveforms. if dc or
dc offset is desired, use
right-hand set.

53 SYMMETRY NORMAL ordesired asym-
matry. {Affects frequency

calibration.}

6 FREQ As desired for frequency
range.

7 Freqguency Dial As desired for exact fre-

gquency.

8 FRECQ VERNIER CAL, uniess extreme fre-

guenicy  accuracy is  re-
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Step Control/Connector Satting

quired, in which case, mon-
itor with a frequency coun-

ter.
9 AMPLITUDE As desired,
10 AMPLITUDE As desired.

VARIABLE
" DCOFFSET As desired {step 4, right-
hard et of  waveforms
must be chosen), CW posi-
tive offset, ccw negative
offset. See figure 3-7 for
restrictions,

TRIANGLE
WAVEFORM OV
INTO 500 LOAD

Y- — -
0B
OFFSET
16V — _—— = — -
O —
POSITIVE NEGATIVE
DC OFFSET DC OFFSET
T TExcEssive EXCESSIVE
POSITIVE NEGATIVE
OFFSET OR OFFSET OR
LOADING LOADING

Figure 3-7. DC OFFSET Control

3.2.3  Trigger Mode

Gperation as a triggered one cycle generator is as for a basic
function generater, only the operating mode is triggered
{TRIG} instead of continuous {CONT}, and a manual or
remote trigger (MAN TRIG, TRIG IN) is used to start the
single cycle of waveform. Perform the steps given in
paragraph 3.2.2, only set the GEN MQODE controf in step 3
to TRIG. Refer to paragraph 3.2.4 for triggering.

NOTE

The signal at SWP QUT can be used as source
of repetitive trigger inputs.
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3.24  Triggering
Manuat trigger as follows:

Step Controi/Connector Setting

1 TRIG LEVEL Fuil cow.

2 MAN TRIG Press for each cycle desired.

Remote trigger as follows:

Step Control/Connector Setting

1 TRIG LEVEL Rotate the TRIG LEVEL
control cw 1o sei negative
thresholds as low as ~7.5V
through which a positive-
going TR1G IN connector
input can pass o provide
triggering. CCW sets posi
tive thresholds of up 10
+7.5V through which a pos-
itive-going TRIG IN level
can pass 10 provide trigger-
ing.

Z TRIG IN Apply a positive-going voit
age {through the threshold
set in the preceding step}
1o the TRIG IN connector
to provide remote trigger-
ing.

CAUTION

Avoitt voltages greater than $H0V at TRIG IN
to prevent damage to the generatos.

325  GATED lor Tone Burst) Mode

Operation as a gated or tone burst generator is as for a trig-
gered generator, only the operating mode is GATED, and
reteasing the MAN TRIG or removing the remote trigger
voitage ends the burst 'of output waveform. Ferform the
steps of paragraph 3.2.2, only set the GEN MODE sontrol
1o GATED. Refer to paragraph 3.2.4 for triggering.

3.2.6  SWEEP Mode

The generator can be set for a repetitive sweep of output
frequencies within a given range. Operation is like gon-
tinuous mode, oniy a separately sontrolied, internal ramp
generator provides an additional VCG input to control
frequency. (This internally-generated ramp is aiso available

36
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at the SWP OUT cornector.} Perform the steps given in
paragraph 3.2.2, only set the GEN MODE control instep 3
to SWEEP and inciude the foilowing steps:

Step Control/Connector Setting

1 SWEEP MODE SWEEP START,

2 Frequency Diatl Desired start sweep

frecuency.
3 SWEEP MODE SWEEP STOP,

4 SWEEP WIDTH Desired stop sweep

frequency.
5 SWEEP MODE CONT SWEEP
6 SWEEP TIME As desired.

3.27  Vohage Control — VCG

Operation with voltage contro! can be done in any mode
but is ususlly done in continuous mode; the freguency

FACTOR OF
FREQUENCY VCG 505) OUT
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Figure 3-3. VCG Voitage—té-?requency Nomograph




within a particular range is additionally controiled with dc
leveis within =5V, injected at the VCG I[N connector, Per-
form the steps diven in paragraph 3.2.2, only set the fre-
quency dial to determine areference from which the frequen-
cy is to be voltage controlled:

1. For frequency control with positive de inputs at
VCG IN, set the diai for a fower limit from which
frequiency is to be increased.

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

3 For modutatior: with an ac input at VCG IN, set
the dial at the desired center frequency. Do not

ManualsPlus.com

exceed the maximum dynamic range of the selected
fraguercy range.

Figure 3-8 is a nomograph with examples of the frequency
dial effect as a reference for VCG IN voltages. Example 1
shows that with OV VCG input {2nd column], frequency
(3rd column) is as determined by the frequency dial setting
of 2 (ist column). Example 2 shows that with a positive
VCG input, ocutput frequency is increased, Example 3 shows
that with a negative VCG input, output freguency is de-
creased. (Note that the Factor of 500 OUT Frequency
columa must be muitiplied by the frequency range in order
to give the actual 3002 QUT frequency.) For full 1000:1
linear mode VCG sweep of the generator frequencies, set
the FREQ VERNIER full cow,
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4.1 VOLTAGE CONTROLLED GENERATOR

Tha heart of the generator consists of the positive and nega-
uve curtent sources, the current switch, timing capacitors,
triangle ampiifier, and hysteresis switch {figure 4-1}.

The positive and negative current sources generate equal
but opposite polarity currents which charge and discharge
the timing capacitor selected by the range selector. The
current switch, which is controlled by the hysterasis switch,
selects either the positive or the negative current as the
input to the capacitor. Since the capacitor is being charged
by a current source which changes polarity pericdically, the
voltage across the capacitor forms a triangle waveform. This
waveform is fed through the triangie buffer amplifier to the
hysteresis switch. The hysteresis switch determinegs when
the triangle waveform reaches predetermined positive and
negative peak values. When this oceurs, the ocutput of the
hysteresis changes state and causes the current switch o
select the opposite pelarity current. The output of the
hysteresis switch is 2 square wave whose edges corrgspond
0o the wiangle peak values.

The magnitude of the current producged by the current
sources s dependent upon the output of the VOGO amplifier.
8y varying the cutput of the VOG amplifier, the frequency
of the triangle and square waveforms may be controiled.

in order to generate sine waves, the triangle waveform is
sine shaped in the sine converter circuit with nonlinear
eferrants. The waveform switch selects the waveform of
interest and a portion of the signal is selected by the ampli-
tude potentiometer and applied w0 the output amplifier.
The output amptifier is capable of driving a 50§2 load and
may be dc offset. The amplifier output is routed to a 508
attenuator which can provide 60 d8 of attenuation in 20 dB
steps. An additional 20 dB of attenuation can be obtained
from the amplitude control.

The square wave from the hysteresis switch s also applied
to the TTL sync pulse generator, whose square wave output
is TTl. compatibie,

To change frequency ranges, different timing capacitors
may be selected by the frequency range switch, On the very
slow fraquencies the capacitance multiptier becomes active.
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SECTION
CIRCUIT DESCRIPTION

This circuit senses the capaeitor charging current and then
subtracts a certain percentage of it from the capacitor. Asa
result, the capacitor does not charge as fast, and the fre-
queancy, as a resuit, is lower.

Several things can affect the frequengy of the generator by
varying the output of the VCG amplifier. One is the fre-
quency diat of the function generatar which Teeds a voltage
to the VCG amptifier, In addition to the frequency dial, the
frequency vernier feeds in a voltage to the VCG amplifier.
The range of the vernier is approximately 1% of the fuil
scaie frequency. Finally, an external voitage applied to the
VCG input can controf the frequency of the generator loop.
The VCG input allows frequency modulation of the gen-
erator by an external signal.

Under normal conditions the generator toop runs with the
positive and negative current sources balanced. This results
in symmetrical sine, triangle and square waveforms, or in
the case of the sguare waveform, a duty cycle of 50%. By
varying the symmetry control, the current sources may be
unbalanced which results in the generation of asymmetrical
waveforms. This allows the generation of puises, ramps, and
other waveshapes.

In the frigger mode, the generator is stopped by the trigger
amplifier. This amplifier compares the output of the trigngle
ampiifier to ground. Ims cutput draws just the right amount
of current away from the capacitor to Keep it at zero volts.
This level is known as the trigger baseline. When an external
signal is applied to the trigger input, it Is shaped into a fast
rise time puise by the sguaring circuit and it applied 1o the
trigaer logic circuit. This circuit in turn shuts off the tigger
amplitier for one cycle of the output waveform, Trigger
input may also be made manually by the manual frigger
switch.

The trigger logic circuit aiso allows. the generator to run in
the gated mode, In this mode the generator will run as long
as the trigger input signal is positive, When it goes negative,
the generator will continue to run until the last cycle s
compiete and then remain at the trigger baseling level.

The GCV output is an anaiog cutput voltage proportional
to the instantangous outplt frequency of the generator.

This & from the GOV amplifier which senses the paositive
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current source output and generates a voltage proportional
1o the current.

4.2 SWEEP GENERATOR

The internal sweep generator can frecueney maodulats the
main generator. |t generstes a positive-going linear ramp
signai which can be controtled in both period and amplitude.
This signal is added to that of the main frequency dial and
is applied to the VCG amplifier. This results in a Hnearly
increasing FM sweep,

The linear sweep ramp is obtained by charging the capacitor
with a constant current from the log current source, When
the positive peak of the ramp reachss a predetermined
value, the comparater turns on the discharge current source

4-2
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and quickly discharges the capacitor 10 zero volts. When
this point is reached, the comparator resets and turns off
the discharge current source, A new ramp, cycle now begins,

The buffer amplifier provides a high input impedance to
the capacitor, thus assuring a highly Hnesr ramp. It also
provides the power reguired to drive the main generator
VCG circuit,

The log current source has a bullt-in log converter circuit
which allows z single sweep rate control 1o provide sweep

rates of 1 ms to 100s: 2 10° control range.

A sweep output signal can drive X-Y recorders or other
devices.




51 FACTORY REPAIR

Wavetek maintains a factory repair department for those
customers not possessing the necessary personned or test
equipment to maintain the instrument, i an instrument is
retutned to the factory for catibration or repair, a datailed
deseription of the specific problem should be attached to
minimize turnaround time.

5.2 REQUIRED TEST EQUIPMENT
Spectrum Analyzer . BOO kHz to 5 MKz

Voltmeter . Microvolt de measurement (0.01% accuracy}
Oscitloscope, Dual Channet 1650 Mz bandwidth
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SECTION
CALIBRATION

1. Uniess otherwise noted, all measurements macde at the
508 OUT connector should be terminated into a
5086 {£0.1%) joad.

2. Test Points {TPs) and adiustments are on the main
board uniess noted otherwise.

3. Before connecting the unit to an ac source, check the
ac line circuit to make sure the 115/230 and HI/LO
switches are set af the correct position (see pars-
graph 2.2}.

4, Start the caitbration by setting the front panel switches
as follows:

Distortion Analyzer |

Counter .

. To 10 MHz (0,1% accuracy)

To 606 kHz

B08Y Load *0.1% accuracy

53 REMOVING GENERATOR COVER

Formaincireuit board access, invert the instrument, remove
the four screws in the cover, and lift off the bottom cover,

8.4 CALIBRATION

After referring to the following preliminary data, perform
calibration, as necessary, per table 8-1. If performing pargal
calibration, check previous settings and adjustments for
applicabifity.

FRECQ Range . KI10K
Freguency Dial . B
FREQ VERMNIER, CAL
SYMMETRY NORMAL
GEN MODE PR CONT
WAVEFORM L {No Offset)
AMPLITUDE | - 0
AMPLITUDE VARIABLE . .. Maxow
SWEEP MODE SWEEP START
SWEEP TIME | 100s

5. Allow the unit to warm up at least 30 minutes for
final calibration,

Table 5-1. Calibration Chart

Cal Control Desired
Step| Check Tester Points Settings Adjust Resuits Remarks
1 |Power Voltmetar C84 (+) R206 (+156 Vde 180 mV | Ground is 084 (—).
Suppty
2 |Regulators £88 {—} -~18 Vde 2150 mV
3 CBO (+} HHY 2250 mV

Cover the instrument and allow a 30 minuta warm-up. Kesp covered as much as possible during calibration.

Voltmeter a19
emitter

4 | Amplitier
Offset

GEN MODE: TRIG
WAVEFORM: "

R192 |0V £B mV " amplifier output.
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Table 5-1. Calibration Chart {Continuad)
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Cal Control Desired
Step| Check Tester Points Settings Adjust Resuits Remarks
& | Amplifier |Voltmeter 5060 OUT R124 |0V 1 10mV
Offsat
AMPLITUDE VARI-
4] ABLE: max cow R156 Repeat steps 5 and 6
7 [Time Duai channel GEN MODE: CONT | R32 Thme symmetry Eollow procedure in
Symimeny scope WAVEFORM: 71, < G.1% figure 5-1.
: FREG: X 1K
Dial: &
Scope time base:
20 ps/div
8 FREQ: X 100K R35 Follow procedure in
Diat: .05 figure B-1.
g Repeat stepsBand 7.
10 |VCG Zero Same as for step 7 R13 Minimum fraguency
shift while shorting
and opening VCG IN
BNC to ground
11 |Sine Distor-{Distortion ana- FREQ: X 1K RG8, Distortion <(.16% }if minimum distor-
tion lyzer fwith 5082 VERNIER: CAL R71 tion canniot be met,
termination} Dial: B refer 1o table 8-1.
WAVEEGRM: "\
12 Dial: 1 Distortdon<<(.2% {If adjustment was
necessary, repeat
step 10,
13 FREQ: X 10K
14 {High Freq FREC: X 1M a4 Minimum rise time
Sine Dial: 1 with minimum
Distortion WAVEFORM: "L overshoot
15 Spectrum WAVEFORM: "\ None | Al harmonics be- | If not, refer
analyzer fow —32 dB from |10 table 6-1,
110 5 MHz
16 [Freguency |[Counter WAVEFORM: L, R21 B0 k2 £100 Hz
FREG: X 10K
Dial: B
17 FREQ: X 1M cz2 5 Mz £20 kM2 Repeat steps 15 and
16.
Ch Cigif
18 FREQ: X 100K €17 150041 kHz ange~ ot

52
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Table 5-1. Calibration Chart (Continued)
Cal Control Desired
Step | Check Tester Points Settings Adjust Results Remarks
18 & Frequency | Counter 5082 OUT |FREG: X 100 Mone | BOG 210 Hz
20 FREG: X 1K 5 kHz £100 Mz
21 FREG: X 10K 50 %1 kHz
22 | Time Dual channel FREG: X 10 Rrg2 Time symmetry Foliow procedure in
Symmetry | scope Scope time base: <0.1% figure 5.1,
C.1s/div
23 |Frequency | Counter Dial: & R88 50 £G.1 Hz or Change R87 if
20 ms 240 s necessary
24 FREQ: X .01 None § B MMz 203 mHz
188s to 217s.
25 FREQ: X .01 05 Hz % 1 mHzor
20s £ 400ms
26 FREG: X .1 0.5 Hz 3 10mHz or
25 & 40ms
27 FREG: X 1 5 Hz £ 100mMHz or
0.25 £ 4ms
FREQ: X 1K Dialed Freg
28 Dial: 5, 4, 3, +100 Hz
2,1, 5B
FREQ: X 1M Dialed Freq
29 Dial: .5, 1, 2, = 100kHz
2.4, 5

Remove the four screws attaching the main board to the long standoffs. fut the bottom cover on, but do not
insert the screws. Place the instrument on its feet and remeve the top cover for sweep board access.

30

Sweep

Qscitloscope

SWP OUT

SWEEF MODE:
CONT SWEEP

With SWEEP TIME,
set SWP OUT to near
100 Hz. Alternate
SWEEP MODE be-
tween CONT SWEEP
and SWEEP STOP
whiie perfarming
step 31.
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Tabie 5-1 Calibration Chart {Continued)

Cal Control Desired
Step| Check Tester Points Settings Adjust Results Remarks
31 | Sweep Qscilloscope sSW GUT | No change Sweep |CONT SWEEP

board |amplitude = SWEEP]
A12 STOP amplitude
+10 mV

GENESATOR _ OSCILLOSCOPE
0l out O CHANNEL A

o {
—0O CHANNEL B

1. ADJUST OSCILLOSCOPE.

FRIGGER: INTERNAL AND ALTERNATE
CHANNEL A: NORMAL
CHANNEL 8. INVERTED

2. ADJUST FREQUENCY DIAL/NERNIER
FOR ONE CYCLE ON SCOPE.

3 SWITEH X 10 SWEEP MAGNIFIER ON.

OSCILLOSCOPE
SCREEN CHANNEL A DISPLAY

CHANNEL B DISPLAY

a ADUUST TO <01 DIVISION

b

TIME SYMMETRY = 100 ath%
SPECIFICATION: 0.1%

Figure 5-1. Time Symmetry Measurement
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6.1 INTRODUCTION
This section is organized as follows:

Circuit Board Access

Rasic Technigues

Troubleshooting Individual Components
Troubleshooting Guide

{Reter to paragraph 5.2 for required test equipment.}
NOTE

Wavetek maintains a factory repair department
for those customers not possessing the necessary
personnel or test equipmont to maintain the
instrument. If an instrument 75 returned to the
factory for calibration or repair, 4 detailed
descriptiah of the specific problem should be
attached to minimize turnaround time,

6.2 CIRCUIT BOARD ACCESS

Turn the instrument over, remove the four screws in the
bottom caver and remove the bottom cover, For sweep
board access, remove the four screws holding the main
board to its tong standoffs, place the instrument right side
up and remove the top cover,

6.3 BASIC TECHNIQUES

Troubleshooting requires no special technique. Listed befow
are a few reminders of basic electronic fauit isolation.

1. Cheeck control settings carefully. Many times a seem-
ingly malfunction is an incorrect control setting, or &
knob that has loosened on its shaft.

2. Check associated eguipment connections. Make sure
that all connections are securely connected to the
correct connector,

3. Perform the calibration procedure, Many out-of-speci-
fication indications can be corrected by performing
specific calibration procedures.
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SECTION
TROUBLESHOOTING

4. Visually check the interior of the instrument, Look

for such indications as broken wires, charred compo-
nents, and loose leads.

6.4 TROUBLESHOOTING INDIVIDUAL COMPONENTS
6.4.1 Transistor

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

A transistor when used as a switch may have a few volts
reverse bias voltage.

If the coliector and emitter veltages are the same, but the
base emitter voltage is less than BOG mV forward voltage
{or reversed bias}, the transistor is defective.

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

6.4.2 Diode

A diode is defective if there is greater than 1 volt {typically
G.7 volt} forward voltage acraoss it (except Zener and LED).

6.4.3  Operationat Amplifier

The "+ and “—" inputs of an operational amplifier will
have less than 15 mV voltage difference when operating
under normat conditions.

If the output voitage stays at maximum positive, its '+
input voltage should be more positive than its "—"" input
vGitage, or vice versa; otherwisa, the operational amplifier
is defective.

6.4.4 FET Transistor

Mo gate current should be drawn by the gate of an FET
transistor. I so, the transistor is defective.

The gate-to-source voltage is always reverse biased under a
normal operating cendition; e.q., the source voltage is more
positive than the gate voltage Tar 2Nb48B, and the source
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valtage is more negative than gate voltage for & 2NB4B2,
Otherwise, the FET is defective.

6.4.5 Capacitor

Shiorted capacitors have zero volts across their terminals.

Opened capacitor can be located (but not always) by using
a good capacitor connected in parallel with the capacitor

ManualsPlus.com

6.5 TROUBLESHOOTING GUIDE

Tabie 6-1 provides a Hst of possible malfunction symptoms,
their probabie causes, and the prescribed remedies. {.ocalize
the fault to 2 specific stage by checking the parameters
given for the test points. Then check the dc operating
yoltages at the pins of solid-state devices. Check associated
passive elements with a high input impedance chmmeter
{power off} before replacing a suspected semiconductor

urider tast and observing the resulting sffect.

slement,

Table 6-1. Troubleshooting Guide

Symptom

Corrective Procedures

POWER SUPPLY PROBLEM

Blown fuse

H16V supply voltage
below norrnal

156V supply voeliage
above normal

+5V reguiator voltage
abnormal

index {lighted indicator)
on front panel abnormatty
bright or dim

1. Check that the HI/LO and 115/230 switches at the rear panel arg set correctly. {Refer 10
paragraph 2.2)

2. Replace fuse; if fuse biows again, refer to tha following steps.

3. Exarnine circuit boards and wiring for sourge of short circuit.

4. Use an chmmeter w detect possible short circuits between power supply and ground and
between ndividaal power supplies,

5. |solate each part of the circuit by unplugging the sweep board and unsoldering the jumpers
along the power supply path. Plug in the sweep board and replace the jumpers one-by-one
to ispiate the overloading circuit. Frequently, a shorted capacitor is the problem.

isolate the power supply from most of the generator circuits by unsoidering the two jumpers
near the "+ end of C81 on the main cireuit board, If supply voltage returns to normal, there
is an extra ivading current from a generator circuit; otherwise, froubleshoot the power supply
cirocuitry.

Power supply circuit malfunction.
isolate the requlator from generator circuiis by unsoldering any leads at E15, E16 and E17. Hf
regulator vottage returns to normal, there is an extra loading current from a generator circudt;

otherwise, the trouble is in the regutator, Replace iC10.

HI/LO switeh at the rear pane! is not set correctly. (Refer 1o paragraph 2.2.)

QUTPUT WAVEFORNM PROBLEM

No output waveform at
BOLE CUT and PULSE
OUT {GEN MODE at
CONT)

62

1. Ensure power suppiy voltages are normai,

2. Temporarily remove Q44 on main board. If generator runs, problem is in the trigger and
gate logic circuit. Otherwise, trouble is in the generator loop.
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Table 6-1. Troubleshooting Guide {Continued)

Sympiom

Caorrective Procedures

No cutput waveform at
5052 OUT, but PULSE
QUT normal, or all wave-
ferms greatly distorted

Both waveform amgpli-
tude and frequency
irttering

Distorted sine and
square waveforms,
but triangle wave-
form normal

Half of sine and
sguare waveforms
mitssing

Distorted triangte and
sine wavetorms at ong
particular frequency
range

Distorted waveform or
generator not running
when X 0G1 Hz thru
X 10 Hz seiected

Sine distortion out of
specification at fre-
quency below 500 kHz

Set the AMPLITUDE VARIABRLE full cow and set WAVEFORM to DC. If the output voltage
at 500 OUT can be adjusted to +10V into open circuit with the DC OFFSET control, the
problem is in the preamplifier; otherwise, check the output ampiifier.

1. Power supply out of regulation due to ac line voltage being too low. Check line voltage.
Make sure the HU/LO switch setting on rear panel 5 correct. (Refer to paragraph 2.2
2. Power supply malfunction. (Refer to Power Supply Probiem.)
Sine converter and square shaper matfunction. Check for defective dicde.
NOTE

If a diode is bad, the entire set of eight diodes should be replaced with & new
matched set, or select a dioge that gives minimum sine dfstortion at 1 kMHz.

1. Defective diodes CR17 or CR21.
2. Defective switch wafer or loose contact of SW3-A and SW3-B.
1. Chack for defective timing capacitor of the range {C15 thru C23}.

2. Check C8 thru C10, C13, C2b and €84, if distortion shown at X 1 MHz range.

Capacitance multiniier maifunction,

1. Square wave time symmetry is not calibrated correctly.
2. Defective component in sine converter and square shaper.
NOTE

If a diode is bad, the entire set of eight diodes should be replaced with a new
matched set, or select a diode that gives minimum sine distortion at 1 kHz

3. Resistor R108, R111, B112 or R114 is out of tolerance. Connget 10 k{1 trim potentio-
meters in iocations marked R111 and R112. Adiust the two trim potentiometers and also
RG8 and R71 to obtain less than 0.18% distortion. Remove the potentiometers, measure
the resistance and replace with standard 1/8W resistors. If G.16% distortion still cannot be
achieved, remove both R110 and R113 and connect a 5004 trim potentiometer in sach
focation. Adjust the two trim potentiometers R68 and R71 for less than 0.18% distortion,
Replace potentiometers with standard 1/8W resistors.

4, If sine distortion s OK at 1 k#z, but out of specification at 10 kHz, check for defective
C31, €32, €38, 06 and Q14.
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Table -1, Troubleshooting Guide {Continued)

Symptom

Corrective Procedures

Sine distortion out of
specification at fre-
guency greater than
500 kHz

1, Check square wave for siow rise/fall time. If so, check for defective capacitor in the pre-
arnplifier and output amplifier.

2. Ereguency tdial accuracy and sine distortion problems at X 1M range are due to the excess
peaking or reil-off of the triangle waveform. Capacitors C28 and (35, aiso C29 and C34,
nesct 1o be seiected for maximum flatness of the triangle pesk voltages at emitter of (18,
To check the flatness of the trisngle peak voltage, a high fresuency oscilloscope and a X 10
scope probe {> 150 MHz bandwidth) should be used. The oscilloscope probe should be
correctiy compensated and its ground fead tength should keep to minimum.

3. 1f triangle is distorted, check for defective capacitors C8 thru C10, C13, C25 and B4,

4. Check for defective diodes CR10or CR11. L

TIME SYMMETRY PROBLEM

Positive siope of triangte
rernaing constant \NhEn
frequency dial varied

Negative slope of triangle
remains consiant when
frequency dizl varied

Symmetry cannot be
adjusted to specification

Syrmetry worse at low
frequency end of dia!

Symmetry out of speci-
fication at X 19 fre-
guency range of below

1. Defective O5, 06, C8, 103 and assocrted circuitry.
2. Defective Q8 thru Q12 and CR6 thru CRE,

1. Defective IC3 and associated circuitry.

2. Defective 09 thru Q12 and CRE thru CRY.

Defective 6, 014, R33, R34, R40 and R41.

Check for high teakage components Q6, Q9 thru Q12 and Q4.

Defective 106 and associated circultry.

FREQUENCY ACCURACY PROBLEM

Frequency acouracy
aut of specification
at X 1 kHz range

Frequency accuracy out
of specification at X 10K
anet X 100 kHz ranges

Frequency accuracy
out of specification
ar X 1 MHz range

64

. Mismatched dial and potentiometsr, if frequency is out of specitication at the same portion
of the dial in every range. Ensure that the numper or the back of the dial matches the number

an the potentiometer.
2. Defective dial potentiometer.

3. VCG amplifier {1C2) or current source {IC3} is saturated when frequency dial s set to the
1op {5.0). Check for defective 01, Q6, 1C2 and associated circuitry.

Check for defective C30 thru C33, C38 and R8T thru RE6.

Check for defective C26, 028, €29, C34, €35, R60, RE7, CR10and CR11.
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Table 6-1. Troubleshooting Guide (Continued}

Symptom

Corrective Procedures

Frequency accuracy
out of specification
at X .001tc X 10Hz
ranges

1. RBO and R84 thru RB6 are mismatched. Defective R97.
2. Defective 105, 1CH and associated circuitry.

3. tfriangle is distorted when disl is set to the top (5.0}, defective requiator Q22 and 223,

MODE OF OPERATION P

ROBL.EM

Cutput not in agreement
with GENMODE switch
setting

Generator running in
trigger or gated mode

Generator can be trig-
gered by operating MAN
TRIG switch, but not
by axternal signal

Trigger and gate logic cireuit or IC8 malfunction.

ifvoltage at pin 11 of IC8 is 0 to 0.4V {logic zero} when TRIG mode is selected, the problem is in
the trigger smpiifier (QA42 thru Q45). Otherwise, troubleshoot 1C8, ICY and associated circuitry.

Squaring circuit malfunction,

FREQUENCY SWEEP PROBLEM {All components on sweep board}

* Generator frequengy
not sweeping; no ramp
signal at SWP QUT
{GEN MODE at SWEEP,
SWEEF MODE at CONT
SWEEPR)

1. 1 1CT pins 2 and 3 do not have same volmge level, the buffer amplifier {(IC1 and Q8
is bad.

2. Comparator flip-flop {Q7 thru Q10) is bad,

3. Log current source (03 thru QB} is bad.
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7.1 DRAWINGS

The following assembly drawings (with parts lsts} and

schematics are in the arrangement shown below.

7.2 ORDERING PARTS

When ordering spare parts, please specify part number,
circuit reference, board, serial number of unit, and if

applicable, the function performed.

CHASSIS

Schematic
Assesmbly Drawing
Parts List

MAIN BOARD
Schernatic
Assembly Drawing
Parts List

SWEEP BOARD
Schematic

Assembly Drawing
Parts List
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SECTION
PARTS AND SCHEMATICS

7.3 ADDENDA

Under Wavatei's product improvement program, the latest
electronic designs and cireuits sre incorporated into each
Wavetek instrument as quickly as develepment and testing
permit. Because of the time needed to compose and print
instruction maneals, it is not always possible to include the
most recent changes in the initial printing. Whenever this
occurs, addendum pages are prepared to summarize the
changes made and are inserted immediately inside the rear
cover. If no such pages exist, the manual is correct as printed.

Drawing No.

0004-00-0054
0102-060-0313
1101-00-0056

0103-00-0126
0101-00-0126
1100-00-0128

0103-00-0123
0101-00-0123
1100-00-0123
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