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WARRANTY

wWavetek warrants that all products manufaciured by Wavelek conform to published
Wavetek specitications and are free from defects in materials and workmanship for a peried
of one (1) year [ram the date of delivery when used under normal operating cenditions
and within the service conditions for which they were furnighed,

The obligation of Wavetek arising from & Warranty claim shall be limited to repaising, or
at its nption, replacing without charge, any preduct which in Wavetak's sole apinion proves
ta be defective within the scope of the Warranty. In the event Wavetek is not able to modity,
repair or replace nonconforming defeciive parts or components to a condition as
warranlied within a reasonable time after receipt thareoi, Buyers shall be credited for thedr
value at the criginal purchase price.

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

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

Wavatak shall have ne responsibility hereunder for any defect or damage caused by
imgroper siorage, improper installation. unautherized modifleation, misuse, reglect,
inadequate maintenance, accident ar for any product which has been repaired or aliered
by anyone cther than Wavetek ar its autharized representative and not in accordance with
instructions furnished by Wavetek.

Exclusion of Other Warranties

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

Thig instrument i3 wired for earth grounding via the facility power wiring. Do not bypass
earth grounding with two wire extension cords, plug adapters, ete.

BEFORE PLUGGING IN the instrument, comply with installation instructions,

MAINTENANGCE may require power on with the instrurnent ¢overs removed. This should
be dore only by qualified personnel aware of the electrical hazards,

The instrument power receptacie is connected to the instrurmant safely earth ferminal
with a greeniyellow wire. Do not alter this cornection. (Reference: &} or /1y, stamped
inside the rear panel near the safety earth terminal .}

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

CAUTION netes calk attention to possible equipment damage in subsequent operations.



1.1 THE MODEL 182A

Wavetek Modeal 182A Four MHz Function Generator is
a pracision sourge of sine, triangle and square wave-
forms plus de vaoltage. All are front panel variable from
0.004 Hz to 4 MH2 and ¢an be extarnally medulated or
swept over 2 1000:1 range. Quiput can be continuous
or the generatar can be triggered or gated by an exter-
nal signal ¢r a front pane! swich. Amplitude of the
waveforms is variable from 10V peak-to-paak into 500
down ta 30 my op. DO reference of the waveforms
can be offset positively or negatively.

The main waveform qutput is 20V peak-lo-peak maxi-
murm and can be varied over a 30 dB range. & second
waveform at 2V peak-to-peak maximom (20 dB at-
tenuatiang and a TTL level square at generator fre-
quency are auxiliary outputs. Inputs are provided For
external voltage controlled gensrator frequency (VOG)
and for friggering and gating the generatar.

1.2 SPECIFICATIONS

1.2.1  Versalility

Waveforms
Sine " triangle “v ,square L, TTLpulke n
and deo.

Operational Modes
Continuous: Generatar runs continuously at selected
frequency,

Triggered: Generator is quiescent until triggerad by
external signal or manual trigger, then ganerates one
complete waveform cycle at sslected frequency.

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

Freguency Range
0.004 Hz to 4 MHz in ¥ overlapping decade ranges:

®1 . . .. ... ... ... 000dHzto4 Hz
x10 . e oo oo D04 Hz AR H2
x100. . . . .. .. ... .. 04Hztod00Hz
WA ... ... ... d4HztodkHz
RIOK . . o .40Hzto40kHz
% 100K . Lo ... A0 Hz to 400 kHz
IM ............4kHzt04MHz
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SECTION 1
GENERAL DESCRIPTION

Function Qutput

* . . selectable and variable to 20V p-p
(1OV p-p inta 508 Hi output, and to 2V p-p (1¥ p-pinto
506 LO output. Both outputs varied with a 30 dB ver-
nier. Peak output cuirent is 100 mA rmaximum (H| out-
puty into S0{200 mA peak into a shart circuit). Source
impadance is 500,

DC Otfset and DG Output

Waveform offset and de gutput selectable and variable
thru Hl and LD BNC eutputs. DC aufput selectable by
not salecting a waveform function. HI output is = 10V
max ¢+ 5V imto 500} as offset or Vdo output. Signal-
peak plus offzet limited to + 10V (£ 5 info 5000, LO
output is 1% max [+ 0.5V into 500) as s signal-peak
plus offsat limit. DC offset plus waveform attenuated
preportionately at LO { = 20 dB) oulput,

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

VCG — Vollage Contralled Generator

Up 1o 1000:1 freguency change with external O to
+ 4V signal. Upper and lower frequencies limifed o
maximum and rminimym of selected rangs.

Slew Hate: 2% of range per us.

Linearity:

*=0.5% thru ¥ 100K rangs;
Input Impedance: 2 kQ.

+ 2% on x 1M range.

Trigger and Gate

lnput: TTL campatible lavels,
Pulse Width: 50 ns minimum.
Repetifion Rate: 4 MHz maximum.

1.2.2  Frequency Precigsion

Dial Accuracy
+5% of full scale.

Time Symmetry
Square wave variation from 0.2 to 4. D on dial less than:
*+1% to 100 kHz;, +5% o 4 MHz.

1.2.3  Ampllivde Pracision

Sine variation with frequency less than:
*+02 dB on alt rangas through ¥ 100K; =10 dB Yo
4 MHz.



1.2.4 Wavelorm Characteristics

Sine Distartion

Less than:

0.5% on < 1K and X 10K ranges; 1% on X1, ¥ 10,
* 100 and x 100K ranges, Al harmonics 25 dB balow
fundamental on x 1M range.

Triangle Linearity
Greater than $9% to 200 kHz.

Square Wave Rise and Fall Time
At HI output, 1255 than S0¢ ns for 10V p-p output intg
500 1ermination,

1.2.5 Gengeral

Environmental
Specifications apply at 25°C +5°C. Instrument will
operata from 0*C 10 50°C ambient temperatures.

i-2
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Dimenslons
286 cm {11 % in) wide; 8.9 cm (3% in) high, 26.7
{102 in} deep.

Weight
2.7 kg {8 1b) nal; 4.5 kg (10 1b) shipping.

Power
90 10 126V or 188 to 252V (specify); 4B to 66 Hz; less
than 15 waiis.

NOTE

Alf specifications apply for dial between Q.2
and 4.0; ampltude at 10V pp from Hf out-
put info 500 terminafion.



2.1 MECHANICAL INSTALLATION

After unpacking the instrument, visually inspect all

external parts for possible damags to connectors, sur-

face areas, efc. If damage is discovered, file a claim
with the carrier who transporied the unit. The shipging
container and packing material should be saved in
case reshipment is required.

22 ELECTRICAL INSTALLATION
221 Power Conneciion
WARNING

To preclude injury or death dug te shock,
the third wire earth ground must be eon.
tinugus to the facillty power oullet.
Before connecling to the facility power
outlet, examine extension coirds, auto.
fransformers, etc., between the instru-
ment and the facility power outlet for a
continueus earth ground path, The earth
ground path cdn be identifiad at the
plug en the instrumant power cord; of
the three terminals, the sarth ground
terminal Is the nonmatching shape,
usually cylindrical.

CAUTION

To prevent damage to the instrument,
chgck for proper mateh of lire and instru-
ment voltage and proper fuse type and
rating.

NOTE

Unless otherwise specified at the fime of
purchase, s instrumeni was shipped
from ihe factory for operation on a ) (o
126 Vae line supply and with a 1/4 amp slow
blow fuse. instruments configured for 198
1o 252 Vac have & 1/8 amp sfow blow fuse.
Select the appropriate fuse and 115 or 230
switch position at the rear panel when
changing power sources.

222 Signal Cannectlons
Usze 3 foot RGS8U 500 shislded cables equipped with

fernalz BNC connectors to distribute all Imput and out-
put signals.
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SECTION
INSTALLATION

2.3 ELECTRICAL AGCCEPTANCE CHEGK

This checkout procedure is a general verification of
ganarator operation. Should a malfunction be found,
refer t0 the warranty in the froni of this manual.

A two channel oscilloscope, four 3 foot 500 coax
cables with female BNG connectars, a coax tes con-
nector and an additional function generator are re-
quired for this procedure.

Preset the generator front panel controls as follows:

Control Posltion
Dial ......... ... ... . ..... ........2¢
MODE ... ... ... ...... ..... .CONT{released)
FUMCTION . . . ... ... ... .. . ... T
DCOFFSET .. ... .................. OFF{ccw)
AMPLITUDE ... ... ... . ... . .. . MAX{cw)
FREQUENCY MULTIPLIER .. .. .. ... ... .. .. . X1K

Set up the oscilloscops, Model 1824 and extemal
function generator as shown in figure 2-1 and parform
the steps in tabls 2-1.

MODEL 1824 { TTLOUT OSCILLOSCOPE

oo | L] o
ouT
e o b 9 9 SYMG

H1
VGG iwoy| | e CH1 - GH2

M ? i
E—

FLINGTION GENERATOR
oR
VOLTAGE SOURGE
{INITIALLY QFF}

§ tdc

Figure 2-1. Flrst Setup

24 CHANGING THE OUTPUT IMPEDANCE
The output impedance is narmally:

HI 10Y p-p (50 source) into S0
LG 1V pp (R0Q source) into 500

Amplitude is normally variable over 30 dBwith = 50dB
iowest possibie amplitude,

24



L out

MODEL 1824

OSCILLOSCOPE

500 OUT 4 o
tHY

FUNCTION
GENERATCR

| & TTL OUT I

Figura 22. Second Sefup

24 CHANGING THE CUTPUT IMPEDANGE

The output impedance is norrmally:;
HI 10V p=p (300 source) into 508
LO 1V pp (500 source) into S04,

Amplitude ts normally variable over 20dB with — 50dB
lowsst passible amplitude.
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I simuitanecus BGOQ and 500 output impedances are
desited:

1. Change value of R148 fram 499( to 5040,
2. BRemgve R144,

The rasult is:

HI 10V pp (500 source) into S0,
LO 10V p-p (60082 source) into G000

Amplitude is variable over 30 dB with — 30 d8 lowest
possible amplitude, Square wave rise and fail time is
less than 150 ns. Any vaiue greater than 6008 may
also be substituted far the value of R148 for other out-
put impadances,

To Increase the range of the variable amplitude con-
trol in & modified unit beyond 20 dB, decrease the
value of R124 as necessary. Waveform qualify
relative to the standard unit is not guaranteed below
— 30 dB and above 20 kHz.

Tabla 2-1. Initial Checkout

Step!  Conrol Position/Operation Obsarvation
1 . POWER on + 10V square wave on CH1 and +1¥ on CHZ,
: Return to CH1 only,
2 | Dial Rofate  either direction. Return|Rotation cow increases frequency of L
to 2.0, rotation cw decreasss freguancy,
3 | FREQUENCY Press each switch sequentially,!Freguency increases in decade steps, left to
! MULTIPLIER return to X 1K, : right,
4 | AMPLITUDE , Rotate cow, Amplitude decraases.
5 | DC OFFSET Rotate cw. Return to QFF, Cutput immediately offget negative, then moves
positive. OFF return It ta ariginal level.
6 - AMPLITUDE Rotate cw. “8quare returns to ariginal amplituge.
7 | Function Generator - Vary input de volage; then discon- Frequenscy increases with positive voltage and
or BT Voltage nect VCG IN input. decreases with negative voltage.
Source
8 , FUNCTICN Fress v, L, v . sObserve N, L, A waveforms,
8 [ MODE Gate (CONT depressed, TRIGIGATE | A dc level near zero volis fexcept "L function).
released).
10 | MANUAL TRIGGER | Press and hetd. Continueus v .

Set up irigger source as shown i fgure 2.2, Set trigger source for 100 Hz TTL signal.

12 jTriggen’Gaie | Trigger (deprassed)

2-2

Ay gated on during positive portion of TTL
signal on CHZ.

ElOnE- N cycle per trigger cycle.




3.1 CONTROLS AND CONNECTIONS

The generatar front panel controls and esnnectors are
shown in figure 3-1 and keyed to the following descrip-
fions.

1

Frequency Dlal — Settings under the dial index
mark summed with 14 and multiplied by 3
determine the ouiput signal frequency.

POWER Button — Tumsgeneralor ON and OFF,

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

4, 5Generator MODE Controls — Selacts one of

the tollowing three modes:

CONT — 4 released Continuous output at
502 OUT 10 and 1+ and SYNC QUT (TTL)
12 connecters.
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SECTION
OPERATION

TRIG — 4 and 5 pressed. DC level output
until generator iriggered by the MAN TRIG 8
or with a signal at the TRIG IN connector 13 .
Whentriggered, the generator output s one cycle
of waveform followed by a de level,

GATE — 4 pressedand 5 released. As for
TRH excapt the output is continuous for the
duratlon of the manual or external trigger signal.
The last cycle started is always completed.

Manual Trigger Button — Triggers or gates the
output signals when generator mode is TRIG or
GATE (4 pressed). In trigger mode, one
waveform cycle is output when the button is
pushed. In gate mode, waveform cycles are con-
finuously output as long as the buttan is held in.

FUNGTION Selector -- Selects one of three
waveforms or when all inree buttons are released,
a de level,

14 13

12 11 10

Figure 3.1 Controls and Connectars



8 DC OFFSET Control — Offsets the 500 OUT
waveforms or gives dc levels from —10V {0
+10V {— SV o + 5V inte 50 at 10 and from
=1V to +1¥ {(=0.5V to +0.5v info 500} at

11 . An OFF position ensures na offset,

9 AMPLITUDE Gontrol — Cow rotation reduces
waveform amphtudss at 10 and 11 by
30 dB. DC and offset voltages are not affected
by thig control.

10 502 OUT HI Connector — The main cutput of
the generator at the function selectsd. Maximum
20V pp {10V pp into 560 with 30 dB continuous
amplitude controi. 500 source impedance.

11 504 QUT LQ Connectar — Same as 10 ex-
cept 20 dB {110) lower in amplitude.

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

13  TRIG IN Gonnector -— Accepts a TTL signal to
irigger or gate the generator. Triggers on the ris-
ing (low to high} transition and gates during the
positive (high} partion of the triggering signal.

14 VGG IN Connector — Acoepts ac or dc voltages
to proportionately controb fraquency within the
range determined by the FREQUENCY
MULTIPLIER 3 . Positive veltage increases the
frequency set by the dial 1 ; negative voltage
decreases the frequency. The VYOG IN will not
drive the generator frequency beyond the nor-
mal dia! limits of a range. Input Impedance 1s
2 ki1,

3.2 OPERATION

Perfarm the inital chackout in Section 2 for the feel of
the instrurmnant. Any questions concarhing ingdividual
controls and connectors may be answerad in
paragraph 3.1,

3.21 Signal Tarmination

Proper signal termination, or loading, of the generator
connectors is necessary for its specitied opearation.
For example, the proper termination of aither of the
502 OUT connectors is zhown in figure 3-2. Placing
the 50 ohm terminater, or 50 ohm resistancs, in
parallel with a higher impedance, matches the receiv-
ing instrument input impedance to the c¢oax
charagteristle and generator output Impedance,
thersby minimizirg signat reflection or power loss on
the line due to impedance mismatch.

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

32

Connectar Impedance
SOQOUTIHIE ... . 508
SOTOUTILOY . . ..o B0
SYNCOUT{TTLY ........ ... "
TRIGHN . et
VCGIN .. 2k

*The TTL QUT connactor is dicde protested and ean
drive up to 20 Transigtor-Trangistor-Logic (TTL) loads
{low level between 0V and 3.4V, and high level bet-
ween 2.4V and 5\ It should not be conencled to
resistive load tess than 8000Q. The TRIG IN connsctor
accepts TTL logic ievels, is diotde protecied, and re-
guires 500 uA drive from a high level output.
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RECEIVING
MODEL 1824 INSTRUMENT
OUTPUT RG58 OR EFFECTIVE
IMPEDANGE | EQUIVALENT CIRCUIT
500 RESISTANCE
500
LOAD
(SIGNAL
QUTPUT LOAD)
AMPLIFIER »500

Figure 3-2. Signal Termination

3.2.2 Manoal! Function Generator Operatlon

For basic operation, select the waveform frequency
and amplitude. The following steps demonstrate
manual contrel of the function generator. (Bokd
numbers are keys to figure 3-1.}

Step Control/Connector Satting

1 S0 OUT 10 11 Connect circuit to either
output {refer to para-
graph 2.2.1}.

2 FREQUENCY
MULTIFLIER 3

Set to desired range of tre-
quency.

3 Frequency Dlal 1  Set to desired frequancy
within tha range.

4 FUNCTION 7 Set to desired waveform.

5 DC OFFSET 8  Set as desired. Limit wave-
form amplitude to prevent
clipping (see figure 3-3).

& AMPLITUDE 9  Belect for desired amphi-
tude,
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323 Voltage Centrolled Function Generaiar four timas the multiplier selting, and the
Operatlon lower limit is 1/1000th of the upper fimit.
Operation as a woltage controlled function generator OUTPUT
(VCG) is as for a manually conirolled function MAIN DIAL VCG IN FREQUEHCY
generator, only the frequency within particular ranges SETTING YOLTAGE FACTOR
is additionally controlled by an external voltage { + 4V 4 - -4 - 004
exctrsions) injected at the YOG N connector. Per-
form the steps given in paragraph 3.2.2, only set the B -3+ + B
frequency dial to determine a reference from whish
the fraquency ig to b yoltage controlled. i+ it e ED AT
el
h —j_:.-ﬂ" 415
e EXAMPLE 1
2 ~<-_:" ——————— [ R - 2.0
A “x_\ 14 + 25
14 208 4 20
<,
ey

+5¥ — - a0+ \f.\? < 35
‘l,.l' \/ .I'l} ,"f 004 -|. ap Ll hY I
_ — —— Figure 3-4. VCQ Voltage-lo-Frequency Nomograph

POSITIVE NEGATIV
DS OFFSET DG OFFSET

The up to 10001 VG sweep of the generator fre-

e Ny | i e E crencies ayailable in 2ach range results from a 4V ex-
cursion at the WC3 IN connector. With the frequency
Z dial set to 4.0, excursions between — 4V ang 0V at

YCG IN provide the up to 10001 frequency sweep.

EXCESSIVE EXGESSIVE With the dial set to (004, excursions betwesn 0V and
POSITIVE NEGATIVE . i
OFFSET GR OFFSET OR + 4% at YOG IN pravide the up 1o 10001 sweep within

LOADING LOADING the set frequancy range.
Flgure 3-3. DC OFFSET Control 124 Waveforms

1. For frequency control with positive de inputs at See figure &5 for definition of controliable waveform

VCG IN, set the dial for 2 lower frequency limit. characteristics.
2. For freguency control with negative dc inpuis at (10
YOG IN, set the dial for an upper frequency limit. ovde PERIOD
{ AMPLITUDE
3. For modulation with an ac inoul at VGG N, sst P OFFSET _1_
the dial at the desired center frequency. Do not SINE
exceed the maximum dial range of the selected ) ‘1
frequency range. CONTINUOUS |
MoDE  JTRIANGLEAA AN ANA
Figure 3-4 s & nomograph with sxamples of dial and SOUARE : I
vnltages effects. Example 4 shows that with OV VCG in- N RYNG L L
put, frequency is determined by the main da| setling, .
2 in this example. Example 2 shows that with & TRIG N 77 e Za (B
positive VGG input, output frequency is Incraassd. Ex- s — Ny
ample 3 shows that with a negative VOG input, ouiput TRIGGERED | SINE
frequancy is decreased. (Note that the Output Fre- MODE — NN
quency Factor column value must be multiplied by & | souamre— | [ ][
frequency range multiplier to give the actual output
frequency ) " TRIG IN— 4T
NOTE GAaTED SN
. ) MODE ] TREANGLE— AN ——" A
Nonlinear operation may resuft when the SQUARE ——
V& input voltage /s excessive, thatf is, '—l |—i U Lﬂ-

when the attempied generator frequency

Figure 3-5. Wavelarm Characteristics
exceeds the range limits. The upper Kimit is g vetor haractaristi

33
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an J "
COMPARATOR » SYNC O
+ L
SYNC
ouT
DIAL f My L
1
DIQDE TRIAMGLE
R (e vee — => GATE AMPLIFIER -
“Q | i |
I T TRIGGER o
| DIODES
-
FREQUENCY MULTIPLIER
L
TRIG TRIGGER > TRIGGER . CaPACITANCE
N LOGIC p FLIP-FLOP 2|l MULTIPLIER
MODEl +
.| BASEUNE
CONT TRIG! { MaAN * COMPENSATION
GATET TRIG
FUNGTION
. SINE ;"
™ ConVERTER o
N 15Y — 15V + 6V —BY
o0 + +? Ei
-
» SQUARE 2] POWER
" SHAPER il SUPPLY
¥
PREAMPLIFIER
| MAX
AMPLITUDE ‘T ' Ip——
| AMPLIFIER AN C
HI
N 507 OUT
O OFFSET >a— o~ o—1 AN O
OFF m

Figure 4-1. Functional Block Diagram
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41 FUNCTIONAL BLOCK DIAGRAM ANALYSIS

This section describes the funstions of majar circuit
glements and their relatichahips t0 ane another as
shown in figure 4-1, functional block diagram. The fal-
lowing sectlons in this manual provide more detailed
information for maintaining the instrument.

As shown in figure 4-1, the VCG sums voltage Inputs
from the frequency dial and the VGG 1N connector.
This sum voltage contrels the magnitude of a cormple-
rientary current source and currant sink. This current
varies linearily from approximately 2 mA to 2 A and
over the 100001 (4.0 lo 004} range of each frequency
multiplier. The ¥CG alse controls the trigger baseline
compenaation circuit, which consists of another cur-
rent sink at twice the current magnitude.

The diode gate, contralled by the somparator culput,
connects either the current gource or the current sink
to the timing capacitor selected by the fraguency
multiplier. When the current source is switched in, the
charge on the timing capacitor will vise linearity, pro-
ducing tha positive-going triangle slope. Likewise, the
current sink produces the negative-going trlangls
slope,

The triangle ampiifier is a unity gain ampiifier whose
output iz fed to the comparator and ta the cutput Sir-
cuits. The comparator operates as a window detector
wlth 1imit points set to the triangle peaks. The +2V
otlput is sent back to the diode gate and to the ocutput
circuits. When the output is +2V, the triangle is
posltive-going until the +1.25V limit is reached and
the comparator output switches to — 2V, When tha
output is — 2¥, the triangle is negatlve-going until the
—1.25Y limit is reached and the comparator output
switches back to + 2¥, repeating the process. In this
manner, the basic function generator toop, the bold
path in figura 4-1, produces simultanaous generation
of trlangle and square waves at the same frequency.

The output frequency is delermined by the magnitude
of the timing capacitor selected by the frequency
muttiplier switches and by the magnitude of the cur-
rents supphied 1o and remaved from it Since the cur-
rents are linearily proportional to the sum of the VCG&G
inputs, so will be the output frequency.,

To extend the lower frequency capability of ths
generalor, a capacitance multiplier circuit divides
WOG currents by 10 {effectively multiplying the timing
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SECTION 4

CIRCUIT DESCRIPTION

capachor by 10) for each of the lower 3 multiphier
ranges.

The TTL square from one side of the comparator is
huffered and sent to the SYNG OUT TTL connactor,
The other side is sert to the trigger flip-flop and o a
leval shiftar to produce the £2Y bipolar square for
the dicde gate and the square shaper circuits. The
square shaper converts the square into a current
signal and applies it to the ™4 FUNGTION switch.
The buffered triangle is applied to the A, FUNGTION
switch and to the sing canverter input. The sine con-
vertar, Using the nonlinear characteristies ©f its
diodes, converts the triangle into a sihusoidal current
far the " FUNCTION switch.

The selected function is sent o the preamplifier,
whers it is invetted and buffered. The preamplifier out-
put goes to the output amplifier through the
AMPLITUDE control where it is summed with offset
voltage from the DC OFFSET control. Hare, waveform
and offset are inverted and ampllified to a 10V peak
signaf which can driva a 500 termination from a 50{2
source impsdance. The outout amplifier drives the
500 QUT HI connector and a resistor divider produs-
ing the 502 OUT LO output.

Noneentinuous modes of operatien (trigger and gats)
result from allowing or preventing the VCGE current
source from charging the timing capacitor, Whenever
the trigggar flip-flop output is low, 2ach of the two trig-
ger diodes conduct & current |, sourcing 21 to the
haseling compensation circuit. This removes the cur-
rent | from the YCG current source and forges a OV
basaling al tha triangle ampiifier inpu.

‘When the CONT switch is released. trigger logic is in-
hibited from passing any trigaer signals and the trig-
ger flip-flop output i neld high, Thia prevents the trig-
ger diodes from condusting and the generaior loop
oparates continuously.

When the CONT switch is pressed, the generator 100p
is held at the OV basaling. Pressing the TRIGIGATE
TRIGIGATE swlilch puts the insirument in triggered
mode and any external or manual trigger signals at
the trigger logic input will be transformed into a nar-
rowy pulse corresponding Lo the low-to-high fransition
of the triggar input, This puwse sets the trigger flip-fop
nigh and allows the generator loop te sun. When the
triangle negative peak is reached, the comparator
low-to-high transition clocks the trigger flip-flop low
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and, when the OV baseline level is reacned, the
generator loop again stops. The result is a single
waveform generated after the triggaring =ignal cor-
responding 1o 0 to 360° of phase. Successive trig-
gered waveforms abways start at the same 0° point.

Releasing the TRIG/GATZ switch puts the ingtrument

42
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n the galed mode. This is wentical to the triggered
mode, except the trigger flip-flop is held high for the
full duration of the Wiggenng signal. The generator
produces continuous waveforms during the time the
external signal is high or the manual tigger switch s
held in. The last triggered cycle started is always com-
pleted and successive gated bursts always start at the
0® point.



51 FACTORY REPAIR

Wavetek mainiains a factory repair depariment for those
customers noi possessing the necessary personnal or
test equipment to maintain the instrument. If an instru-
ment is returned to the factory for alignment or repair,
a detailed dascription of the specific prablam should be
attached to mirimize turnaraund tima.

5.2 REQUIRED TEST EQUIPMENT

VolrmeterMicrovoll de measurement (1% accuracy}
Qseilloscope. .. ... .. ... ... 280 MHz bandwidth
Counter. .. ............ .4 MHz{0.1% accuracy}
50Q Feedthru. Coooo 1% acouracy, 2W
Distortion Analyzer. .. ... ... ... ... .To 400 kHz
BE5EU Coax Cablg. . . 3 ft length ENC male contacts

5.3 REMOQVING GENERATCR COVERS

1. Invert the instrument and ramowve the four screws
in the bottom cover.

% Turn the instrument upright; remove the top cover
tor access to generator alignrent controls,

3. When alignment is completa, secure the bottom
caver with four sCrews,
NOTE
Rerncve the cover only when itis necessary
to make adjustments or Measurements.
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SECTION
ALIGNMENT

5.4 ALIGNMENT

A#er referring 1o the following preliminary data, perform
alignmant, s necessary, per table 5-1. f performing pas-
tial aligrment, check previous settings and adjustments
for applicability. See figure -1 for alignment contral
location.

Thecompletlonof thege calibration pracadures returns
the instrument to ¢orrect calibration. Al limits and
tolerances given in thase procedures are calibration
quides and should not be interpreted as instrumert
specifications. Instrument specifications are given in
gection 1 of this manual.

1. Alimeasurements made al the FUNCTION OUT con-
nactar must be terrminated into a 502 [+ 1 %) toad.

2. Start ihe alignment by connecting the unit fo ar
appropriate ac power source and setting the front
panel switchas as follows:

POMYER .. ... ... ... ... ON
Freauency Dial . .................... .. 40
FREQ MULT (Hz). .. ... .. .............%1K
MODE . .... . ... ... ... CCONT
FUNCTION ...

DC OFFSET.............. .........QFF
AMPLITUDE. . .. . o MAX

3. Allow the unit to warm up at least 30 minutes for final
alignmeant. Keep the instrumeant cover on to main-
tain heat. Bemowve cover only tomake adjustments
ar measurements.

Table 5-1. Alignment Procedure

Test

Step | Check Tester | Point | Control Selting . Adjust Result Remark

1 Power voltmeter | C4+ | Paragraph 5.4, Step 2, +15 = 75¥ Verlfy,

Supply + 15% should frack
within 30 my

z CE— 15 = 75y

3 T+ +5 .26V

4 c6 - -

5 Capacitor SW3-B R0 . O £2m¥

Multiplier Wiper i
Zare
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Table 51,  Alignment Procedure (Conlinued)

Test Control
Step| Check | Tester | Poini Setilng AdJust Result Remark
B . |
6 ;Approximate | Counter | S0 OUT | Dial 004 R37 20 ms
Botfom of ! HI ftarmin- | FREQ MULT: 10K perled
the Gial ate Into
I Frequency ! 504
; — —_
7 Botlom 1 Scupe R43 Equalize [+ Set scope ta |-} trlgger;
of the ; and [ —} half display one ful cyele.
Drat oycles Align positive transition to
Symmetry canler of screen. Mulliply the
herizontal display 10, et
scope (4] trigoer; adiust R4
to align negative lransitlon
with centar of screen
L) Bottom of Gaunter FREQ MULT: = 1K P37 30 250 ms
tha Dial h perlod
Frequency :
—_— = — S
ki Top of the Scope ! i Dlal: 4.0 © Rd5 Equalize {+] See step 7
Bizl . and (-] half
Symmelry i cycles
16| Topof the Counter : Dial: 4.0 F1g 4 +0.2 kHz
Dial ; ! FREQ MULT: » 1K
Frequency : :
i FREQ MULT: x10K . D40 x B kHz Verity
12 : FREG MULT: x 1M . €34 E 4 3.02 MHz
i '
' 1 !
. ! | i
i3 . FREC MULT: x 100K | | 408 =48 kHz Verify.
I | If necessary, trif by
| H . 1 changing value of £33
R —_———. i i .
12 FREQ MLLT: »100 | P86 - 25 =05ms !
15 FREC MULT: x10 ! i 25+ 5ms Verity
. i
16 ! FREG: x1 250 £5ms
|
17 Sine Distortion | FUMCTION: "y ROY Adjust for . H may be necessary
Distortion Analyzer FREC MULT: x 1K Ri14 minlmum ! to reduce amplitude
distoriion i 1o 5Y peak
T - f
13 Outpui | Scape FUNCTION: =, R118 10vpp +.8% |
Amplitude : — oV ;
i
18 Qutput Woltmeter | FUNCTHON: ™y R112 0% =50 mv
Offset
20 Basglineg . Seope MODE: Trigger P&1 v =78 my it may be mecessary
Zern te trim the baseline
. with R0
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E.1 FACTORY REFAIR

Wavetek maintains a factory repair department for
those customers not possassing the necessary per-
sonnel of iest squipment to malntaln the instrument. If
an instrument is returnad to the factory for alignment
or repalr, a detailed description of the specific prob-
lern should be attached to minimize turnaround time,

62 TROUBLESHOOTING TABLES

Table &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-
junction with circuit descriptions and schematics, will
be anaidin systematically isolating faully compongnts,

6.3 TROUBLESHOOTING INDIVIDUAL
COMPONENTS

£.3.1 Transistor

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

2. Atransistor when used 48 & switch may have a
few volts reverse bias voltage across base-
emitter junction.

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

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

5. In & transistor differential pair {comman emitier
stages), either their base voltages are the same
in ngrmal operating condition, or the one with
less forward woltage actoss its base emitter
junction shauld be off {no collecior current).
oiherwise, one of the transistors is defeclive.
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SECTION 6

TROUBLESHOOTING

68.3.2 Diode

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

6.3.3 Operational Amplifier

1. The “4+" and “—" inputs of an operational
arnplifier will have less than 15 m¥ voltage- dii-
ferancs when operating under norma! conditions,

2. When the output of the amplifier is connectad to
the "' =" input {voltage follower connection), the
output should be the same voliags as the "'+
input voltage; otherwise, the operational ampli-
fier is defective.

3. If the cutput voltage stays at maximurn positive,
the " + ' input voltage should be more positive
than the ** — "' input voltage, or vice versa; other-
wise, the operatlonal amglliier 1s defective.

B.3.4 FET Transistor

1. Nogate current should be drawn by the gate of
anFET transistor. If 5o, the transistor is defective.

2. The gate-to-source woltage is always reverse
biased under a normal operating condition;
&.g., the source voltage is more positive than the
gate voltage Tor 2N5485, and the source voltage
is more negative than gate voltage for a PNS462.
Otherwise, the FET is defective.

3. If the device supplying gate vollags to an FET
saturates, the FET has foo large a ¥gs (pinch off)
for the circuit and should be replaced.

8.3.5 Capacitor

1. Shorted capacitors have zero volts asross their
tarminals.

2. cenad capacilcr canbe located {but notalways)
by using a geod capacitor cannectad in parallel
with the capacitor under test and observing the
resulting effect.

&1



6.4 GENERAL INSTRUCTIONS

When encountering & problem, it is advisable ta return
as many of the front panel controls as possible to their
initial settings and still retain the problem, The trouble-
shooting tabkes in this section generally begin at these
intlal settings and specify all subssquent sstups.
Praset the front panel controls as follows.

Control Position
Frequency Dialt . .......................... 440
FREQMULTHzy ... ... ... ... ... .....1K
FUNGTION .. ... ... ... . ... . ........... ™
DCOFFSET ... ... .. ... .............0OFF
AMPLITUDE ... ... . ... . ... ... ....... M&X

CAUTION

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

The suspectsd malfunctioning condition should be
double checked to eliminate the possibility of improper
settings or connections. Before atlempting fault isola-
tign, the unit shoutd be checked for proper hne
voltage selection (refer to Section 2). A good visual in-
spection of the boards and chassis wires for damage
or averheating often saves much time.

Once the malfunction is defined, begin the isolation
procedure by selecting an indication in table &1
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which best describies the malfunction and proceed 10
the referanced troublashooting table.

Foliow through the checksinthe troubleshooting lzble,
using schamaties and assemblies as & guids. When
positive results are not obtained, petform the in-
dicatad carrective procedure.

Tabla 6-1. Fault |solation

Indication Tabile

1. Fuse blown, no power indication or no
outputs. 82

2. Function outputs missing or clipped | 63
when TTL sync OK. Triangle problam.

3. Sine wavetorm problem. 64
4. Square waveform problem. 65
5. TTL sync output problem. &8

6. Generator frequency does not respond ; 67
correctly to dial and VGG input.

7. Wawveform symmetry problem. 68
8. Probiem on botiom three ranges only, | &2

9 Gensorator trigger and gate maode prob-| 610
lern,

Table 68-2. Power Supplies and Generator Loop

Indication: Fuse blown, no power indication or No oUIPURS.

Check

If Fauliy, Chack

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

2. Ensure ling voltage matches instrument configuration (refer to Sectian 2).

Check fuge.

3, Check C1 (+)and C2 (—) for =20 to 26% unregulated dc.

4. Check indicator lamp.

B, Check G4 (+) for +15 Vdc.

6. Check G5 (=) for — 15 Vdc.

82

Replace fuse; check for nor-
mal operation.

a. CR1 - CR4.

b €1, C2.

o W1

d. T1, BV1, F1 {bracket as-
sembly),

DS1 and WR2, wiring E34
and E33.

a. VRt

b. Excessive lpagding; use
board jurnpers to isolate
cause.

a Q2.

b. U2, 3.

c¢. Excessive Ipading, use
board jumpers to isolate
cause.
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Table B-2. Power Supplies and Generator Loop {Continued)

indication: ruse blown, no powar Indicabion or A0 SUipUis

Check if Faulty, Check
7. Creck U7 pin 14 for + 5 Yde and U7 pin 13 for — 5 vde. ! a. G4, OF L2
. b Excessive Inading: use
board jumpers to isalate
cause.
& Check U4 pin 13 for a de shif? “rom acproximeiely +1CV o + 15V as the | Go to table 6-7,
requency dial is rotated from 4.0 to 004, Check UG pin 8 o7 a ac snift from
— 10V to — "BV as the frequency diai is otatad from 4.0 to C0Z
0. Chesk anode CRE for approximalely + 3.5 Vde. Go fo lable 610,
10, If emitta- Q11 has a 4 kH2, = 1.25V triangle, go to table 6-3.
“1. GCheck for the same voltage at the gate of Q3 as at the emnitter of Q11, 28 - 11 and associated
within safuration limits of the armplifier. ciccuitry,
12, I the woltage at the emitter of 911 s = +1.28Y, check cathode CR10 ‘U7, 07 and associated
for approximately — 2.5V I the voltage at (he emitter of 11 is = — 1,28V, circuitry.
check cathode CR10 for approximately +2.5V.
13, Check U5.
Table §-3. Cutput Circuits
fndication: Function oulpots missing or clipped when TTL syne owtput GK. Prablem with Iriangle waveform,
Check If Faulty, Check
1. Se: conlrols to initial pesitions (refer to paragraph 6.4), Check fo- normal cperafion.
2. Cmeck emitter Q11 for a 4 KRz, £ 1.25V triangla. 30 10 1abie B2,
3. Select trianple function, rotate AMPLITUDE cow, and chack U13 pin 10 a. 5114, R112 adjuslments.
for a =125V triangle. b U13.
o, Swia.
4. Rotate AMPLITUDE cw (MaX), DG OFFSET to OFF, and check 500 OUT | a. Ouwputl amplifier circuit.
{HI) for a 20 p-p (open circuit) iangle. b. E15, E1€ wiring,
R Check for excessive discartinuities at the triangle peaks near the bottorn | a. UB
0° a frequency range (other <han x 7 1o x 100, b. SQOR signal at cathode
CR10 not £2.5Y.
&. Check for nonlinearities in the triangle slopes near the bottorn of a fre- | 4. Assosiated timing capaci-
quency range (other than »® 1 to X 100 tor or G36.
b. LS, CRE.
c. 09, 010
7. Check for a waveform symmetry probiem. Go o lable 6-8.

6-3
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Tabls 6.4, Sine Conversion

Indication: Sfne waveform groblen.

Check if Faulty, Check
1. 8at controls to initial posftions (refer to paragraph 8.4} Check for normal gperation,
2. Check emitter Q1 for a 4 kHz, x1.25V triangle. Go to table 52,

3. Venfythat the =1.25Vtriangle peaks at the ernitter of Q1 agree within 3%. a, HB2, R63, RG4, ROG,
RE7, R68, R63 R70

t. CRY, CR8, UT.

. % 15Y supplies.

4. Select triangle function; check for = 1.25V triangie at U13 pin 10 Go fo table 6-3, step 3.
5. Select sing function; check for +1.25Y sing at U12 pin 10. a. U12 circuitry,
b, swiz,

6. Check sing distortion S0 OUT {Hi) per calibration procedure (refer to | a. R97, R114 adjustments.
table 5.1). D, Wavafarm symmetry, B45
agjustment and table 6-8.
o, U12 circuitry.

7. Check gine amplitude vs frequancy per spasifications {refer to section 1). Ca7, Chha, 56, 57

Table 6-5. Snquare Fungtion

Indication: Square waveform problam.

Check Iif Faulty, Check
1. Set controls to initial positions [refer to paragraph 6.4). Check for normal operation.
2. Check CR10 cathode for a 4 kHz, approximately £ 2¥ sguare wave. Go to table 6-2.
3. Befect a trlangle function; check M3 pin 10 for a +1.25Y triangle. Go to table 6-3.
4. Geltect square function; check U13 pin 10 for a +1.25Y sguare. a. 012, 3 cirguitry,

b, B4,
5. Check square wave at 50Q QUT (HI) for the same 20V pp {open circuity | R106, R110, B111.
amplitude as the triangle and sine.

6. Check rissiall times of 4 MHz square (500 terminated) for <50 ns.

Cs51t, C55, 56, €57,

Takle 6-6. TTL Sync Qutpu!

indication: TTL sync output problem.

Check H Faulty, Check

1. Bet controls to initial posi;i.t;;zs {refer 1o paragraph 5,43 Check for normal oparation.
2. Check US pin 1 for a TIL level, 4 kH2 square. Go to table 8-2.
3. Check UB pin B for & TIL level, 4 kHz square. a. Us.
b. CR11, CR12.
4. Check 58YNG OUT TTL. E27, E2R, E19 wiring.
5. Check SYNC QUT waveform at 4 MHz, using a TTL Ipad terminaticgn ora  § a, US.

= 6000 resistive termination ard =% foot RGHSL coax. i b. E19 ground connection,

B4
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Tabls 6-7. VCG Circuil

indication: (Gengrator does rot respond correctly to digl and VOG inpui.

Check

10

1.

14.

If Faulty, Check

Set controls to initial positions {refer to paragraph 6.4}

Check for approximately +15V at E11.

Check for 0 10 my at U1 pin 13
Check U1 pin 14 for approximately — 5.

Check that as the dial is rotated from 4.0 to 034, the voltage
at U1 pin 14 varies from approximately — 35 to OV,

Ensure that L1 pin 5 remains at a constant 0V &40 mV as the
dial is varied.

Check that, as ihe dial is rotated from 004 to 4.0, the voltage
at Ut pin 1 does not saturafte near — 18V or + 15V {typical rangea is
between — 10V and £ 10V} and stops varing with the dial.

Check that as the dial is rotated from 004 to 4.0, UG pin 8 varies from
approximately — 18V to — 10V,

Chock that, as the dial is rotated from 004 10 4.0, tha woltage at
U1 pin 7 dogs not safurate near 4+ 18Y or —15Y (typical range is between
+10W and — 10V) and stops varying with the dial.

Check that, as \he dial is rotated from 004 t0 4.0. U4 pin 13 varies from
approximately 4+ 15Y to + 104,

Check for nonlinesrity in the £ 1.25¥ triangle at ihe emitter of Q11 near
the bofiom of the x 1K through = 1M ranges.

Check frequencies of X 1K, x 10K arnd 100K ranges.
Check frequency and linearity of X 1M range.

Check frequensies of X1, x 10 and X 100 ranges.

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

. Dial potentiometsr .

L.

1.

L.

U1, L4, and U6 circuits.

Q6. 11, and Ug circuits.

Ue, U1, and 06 circuits.

U4 and U1 eircuits.

U4 and U1 circuits.

a. Associated timing
capacitors o1 C36.
b. USs, CRB.

c. 09, Q1

a. Adjusl R19.
b, C30, 31 and 32
{timmed by C33),

a. 534,
k. C26.
c. C18, 18, 20 and 21.

R&6 and tahle 5-9.
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Table 6-8. Symmetry
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Indicaffon: Waveform symmetry problem.

Check

1f Fauity, Check

Set controls to initial positions {refer to paragraph 6.4),

It symmetry problem appears on X 1, x 10, x 100 ranges anly, prablem
may be RIN adjustment or go to table 69,

Perform steps & through 12 of table 6-7, then raturn to this table.

Yerify RUN signal at cathede CRE is approximately + 2.5V

Werify US pin 4 and UG pin 15 vary from appreximately — 10V to — 15Y as
diat is rotated from 4.0 to 004

Verify amplitude of 8QR signal at cathods CR10 is approximately £ 2V

Check U5, CRG.

Chack for normal operation.

a. R48 adjustment.
b. R44, adjustment.

Go to table 610,
U1, UG, R52. R53.
&, QF circuit.

b. U? circoit,
G, + 5V supply.

Table 6-8. Capacitance Multiplier

Indication: Problem on boltorn frequency ranges onfy.

Check

If Faulty, Chack

Set controls to initial positions {refer to paragraph 6.4),

Check Tor 0 Ve at U1 ping 2 and 8.
Check for approximately 0 Ydc at U11 pin 12.

Check for 0 Vde =5 mV at U171 pin 10

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

Check that the signal at U141 pin 2 is amplified by approximately & at pin 12
(within saturation limits).

Check for the same signal at U11 ping 8 and 7 as at the emitter of 311
Ensure that R9% and R94 are shorted in the X 100 range.

Check 400 Hz fraguency (4.0 % 100}

Gheck 40 Hz freguency {4.0 x 10).
Check 4 Hz frequency (4.0x 15

Check symmetry at 0.2 % 100; ensure trizngle is linear,

Check for normal operation
an ¥ 1K range.

SWe - Sivd.
U11 circuitry.

a. R9G adjustment.
b U171 cirsuitry.

¢ Cag, U

U1 circuitry.

SwW4, U171 circuitry,
54,

a. R86 adjustment.
b. RBS, RIS, C45.

R93, SW3.

Ra4,

a. R90 adjustment.
b U171,

c. Laaky C80, C36, C45, C4E,
GHB, U5, Q9.
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Table 610. Trigger Logic
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Indication: Generator rigger and gaie mods problems.

Check

I Faulty, Check

12,

14,

18.

16,

20.

Set controls to initial positions {refer to paragraph B.4).

I genarator operates normally in continuous mode, 9o to step 7.
Check for 0% at U9 pins £ and 5.
Check for a TTL low at U10 pin 10.

Check for + 5% at U10 pin 9.

Check for approximetely 4+ 3.5% at anode CRE. Check for normal contin-
uous mode operation.

Check that UG pin 4 and UG pin 15 vary from approximalely — 10V to
— 15V as dial is rotated foom 4.0 to 004,

Go to gated mode (CONT depressed, TRIGIGATE raleased). Check UBpin 2
for a TTL high.

Chack U3 pin 1 for a TTL high,

Check U10 pin 10 for & TTL high,

Check U10 pin 8 for TTL low.

Check anade CR6 for approximately —1.5V.

Check cathode CRS for approximately —Q.7Y.

Check emitter Q11 for 0 Vde £ 100 mYy.

Connact an external TTL signal to TRIG IN conneclor; check {or the inverss
of that signal at U10 pin 10.

Press TRIG/IGATE switch and cheok for an approximate 20 ns negative
pulse at U10 pin 10 folewing the low-to-high transition of the external
signal {increasing the frequency of the external generator makes this
pulse mare visible).

Remowve the external signal and verify that U10 pin 5 goes from nigh i ow
when the MAMN TRIG switch is held depressed.

Release the TRIG/IGATE switch {gated) and check that U10 pin 10 goes
from high 1o low when the MAN TRIG switch is pressed.

Manitor 508 OUT. triangle function, for & Vdc baseline.

Preas MAN TRIG switch and check 502 OUT for a continuous triangle
while the switch is held. Depress TRIGIGATE switch {triggered) and verify

Check for normal continuous
operation.

SWS9,
L8, +5Y supply.
a, Wic.

b. CR&. CR1S, Q8.
o, Ué.

a. GRE, UE, Q8
b, Go to table 6-2.

a. Ua, A52, R53.
b. Go to table 67

a. Uin,
b, SWa, SW11, + 5V supply.

a. Us.
b. R73, — 5V supply.

a. ug.
b Lo,

Ui
. Q8.

o w

o

. CR15, OB, A78.
b. CRE.

a. UJb.
. LJE,

a. R81 adjustment.
b, Q8 - Q11 circuitry,

a. E25, E26.
b. CR13, CR14.
¢ U9, SWiD.

a. Ug. SwW10.
b. G239

a. Syt
t. U10.

SWa.

R8t, R112 adjusments.

a. U110 or clock signal to U190
from U7

b, C29 {pulse {00 narrow)

6.7



7.1 DRAAWINGS

The fallowing assembly drawings {with parts lisis) and
schematles are in the arrangament shown below.

7.2 ORDERING PARTS
When ordering spare paris, please specify part

number, clrouit reference, board, seriak number of
unit, and, if applicabie, the function performed.

Drawing

ManualsPlus.com

SECTION
PARTS AND SCHEMATICS

7.3 ADDENDA

Under Wavetek’s product improvemant pregram, tha
latest alactronic designs and circuits are incorporated
into each Wavetek instrumsnt as quickly as develop-
ment and testing permit. Because of the time neaded
to compase and print instruction manuals, It is not
always possible to include the most recent changes in
the initlal printing. Whenaver this ocours, addendum
pages are prepared to summarize the changes mads
and are ingerted immeadiately inside the rear cover. If
no such pages exist, the manual is correct as printed.

Drawing No.

Instrument Schamatic
' Chassis Assembiy
Chassig Parts List

Main Board Schematic
Main Board Assembly
Main Board Parig List

0004-00-0185
0102-00-0836
1101-00-0836

0103-00-0817
1100-00-0817
1100-00-0817
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