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WARBRANTY

All Wavetek instruments are warranteed against defects in materiat and workmanship for a period
of one year after date of manufacture, Wavetek agrees 1o repair or repiace any assembly or
component {except batteries) found to be defective, under normal: use, during this period.
Wavetek's abligation under this warranty is limitad solely to repairing any such instrument which in
Wavetek's soie opinion proves to be defective within the scope of the warranty when returned
to the factory or to an authorized service center. Transportation to the factory or service center
5 to be prepaid by purchaser. Shipment should not be made without prior authorization by
Wavetek.

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

Wavetek assumes no responsibitity for its product being used in a hazardous or dangerous manner
either alone or in conjunction with other equipment. Migh voltage used in some instruments may
be dangerous if misused. Special disclaimers apply to these instruments. Wavetek assumes no
Hability for secondary charges or consequential damages and, in any svent, Wavetek's liability for
breach of warranty under any contract ar atherwise, shall not éxceed the purchase price of the
specific instrument shipped and against which a claim is mada,

Any recommendations made by Wavetek for use of its products are based upon tests believed 1o be
reliable, but Wavetek makes no warranty of the results to be chtained. This warranty is in lieu of
all other warranties, expressed or implied, and no representative or persoen is authorized 1o
fepresent or assume for Wavetek any lability in connection with the saie of our products other
than set forth herein,
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SAFETY

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

BEFQRE PLUGGING IN the instrument, comaly with instaliation instructions.

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

WARNING notes call attention 1o possible injury or death haZards in subseguent operations.

CAUTION notes cali attention to possibie equipment damage in subsequent operations.
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1.1 THE MODEL 182

Wavelsk Model 182 Two MHz Function Generatarisa
precision source of sine, triangle and square wave-
forms plus de voitage. All are front pane! variable from
0.002 Hz to 2 MHz and can be externally moduiated or
swept over a 1000:1 range. Output can be continuous
or the generator can be triggered or gated by an exter-
nal signal or a front panef switch. Amplitude ot the
waveforms is variable from 10V peak-to-peak into 500
down to 30 mV p-p. DC reference of the waveforms
can be offset positively or negativety.

The main waveform cuiput is 20V peak-to-pezk maxi-
mum and can be varied over a 30 dB rangs. A second
waveform at 2V peak-to-peak maximum (20 dB at-
tenuation) and a T7L level sguare at generator fre-
quency are auxiliary outputs. inputs are provided for
externai voltage controlled gensrator freguency (VCG)
and for triggering and gating the generator.

1.2 SPECIFICATIONS

1.2 Versatility

" Waveforms

Sine ™, ,wiangte v ,square "L TTLpulse n
and do.

Cperational Modes
Continuous: Generator runs continuously at selected
frequency.

Triggered: Generator is quiescent unti! triggerad by
external sigral or manual trigger, then generates one
complete waveform cycle at selected frequency.

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

Frequency Range
0.002 Hz to 2 MHz in 7 overlapping decade ranges:

b ... D002 Hz o2 HE
X0 . 02 Hz 1020 Hz
X0 oo 0.2 Hz t0 200 Hz
XK ., FE 2 Hz to 2 kiz
XTOK . 20 Hz to 20 kHz
XI00K .. . 200 Hz t0 200 kHz
XAM .. 2 kHz to 2 MHz

SECTION
GENERAL DESCRIPTION

Function Output

Ao N 0, selectabls and varlable to 20V pp
{10V p-p into 508 Hi cutput, 2nd 10 2V po (1V pp into
500) LO output. Both outputs varied with a 30 dB ver-
nier. Peak output current is 100 mA maximum (Hl out-
put) into 50 (200 mA peak into a short circult). Source
impedance is 5040,

DC Offset and DC Quiput

Waveform offset and d¢ sutput selectable and variable
thru Hi and LO BNC outpuis. DC output seiectable by
not selecting a waveform function. Hi output is & 10V
max-{ £ 5Y into 800} as offset or Ydc output. Signal-
peak plus offset limited to = 10V (£ 5V into 5003 LO
output is £ 1V max { = 0.5V into 500) as is signal-peak
pius offset limit. DC offset plus wavetorm attenuated
proportionately at LO {— 20 dB) sutput.

TTL Puise Output

-TTL pulse (50% duty cycie) at generator frequency.

Drives up to 20 TTL ioads.

VYCG — Voliage Controlled Gonerator

Up to 1003t freguency change with exiernal O io
+ 2V signal. Upper and lower frequencies limited to
maximum and minimum of seiected range.

Stew Rate: 2% of range per us,

Linearity:

+0.5% thru X 100K range; 2% on X 1M range.
nput impedance: 2 k0.

Trigger and Gate B

Input. TTL compatibie levels.
Pulse Width: 50 ns minimum.
Repetition Rate: 2 MMz maximum.

1.2.2 Frequency Precision

Dial Accuracy
+ 5% of full 3cale.

Time Symmetry
Square wave variation fram 0.1 to 2.0 on diat less than;
1% 10 100 kHz; 5% to 2 MHz.

1.2.3 Amplitude Precision

Sine variation with frequency less than:
+0.2 dB on afl ranges thru X 100K; £ 0.5dBon x 1M~
range, referenced to 1 kHz,
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1.2.4 Waveform Characieristics

Sine Distorlion

Less than:

0.5% on x 1K and X 10K ranges; 1% on X1, X 10,
X100 and X 100K ranges. All harmonics 30 4B below
fundamental on X 1M range.

Triangie Linearily
Greater than 98% to 200 kHz.

Square Wave Rise and Fall Time

Al HI output, less than 75 ns for 10V 0-o output into
500 termination.

1.2.5  General

Environmental
Speclifcations apply at 25°C +&§°C. Instrument wili

-2

operate from 0°C fo 50°C ambient temperatures.

Dimensions

28.6 cm (114 in) wide; 8.9 om (3% in) high; 26.7
{10z inydeep.

Weight
2.7 kg (6 1b) net; 4.5 kg {10 1t} shipping.

Powear
90 to 126V or 198 10 252V (specify); 48 to 66 Hz, less
than 15 watts.

NOTE

All specifications apply for dial between 0.1
_and 2.0, ampiitude at 10V p-p from H¥ out-
put fnto S0R termination.
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2.1 MECHANICAL INSTALLATION

After unpacking the instrument, visually inspect alt
external parts for possible damage to connectors, sur-
face areas, etc. If damage Is discovered, file a claim
with the carrier who transported the unit. The shipping
container and packing material should be saved in
case reshipment is required. '

2.2 ELECTRICAL INSTALLATION
221 Power Connection
WARNING

To preciude injury or death due to shock,
the third wire earth ground must be con-
tinvous to the facility power outiet.
Before connecting to the facility power
outlet, examine extension cords, auto-
transformers, eic., between the instru-
ment and the facility power outlet for a
continuous earth ground path. The earth
ground path can be identifisd at the
piug on the instrument power cord:; of
the three terminals, the earth ground
terminal is the nonmatching shape,
usually cylindrical

CAUTION

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

NOTE

Unless otherwise specified at the time of
purchase, this instrument was shipped
from the factory with the power
transformer configured for operation on a
80 to 126 Vac line supply and with a 1/4 amp
siow biow fuse, Instruments configured for
198 to 252 Vac have a 1/8 amp siow blow
fuse. {See figure 2-1.}

2.22 Signal Connections
Use 3 foot RG58U 501 shielded cables equipped with

ternale BNC connectors to distribute all input and outs
put signals,

SECTION
INSTALLATION

insirument Configured for 198 to
252 Vac Operation

Figure 2.1,

2.3 ELECTRICAL ACCEPTANCE CHECK

This checkout procedure is a general verification of
generator operation. Should a maifunction be found,
refer 10 the warranty in the front of this manual.

A two channél oscilloscope, four 3 foot 508 coax
cables with female BNC connectors, & ¢oax tee con-
necior and an additional function generator are re-
quired for this procedure,

Preset the generator front panel controls as follows:

Control Position
Db .. . ... ... .. 1D
MORE .. . CONT ({reieased)
FUNCTION .. ... ... . . ... . P
DCOFFSET ... ... .. .. .. ... OFF {cow}
AMPLITUDE ... ... . ... MAX (cw)
FREQUENCY MULTIPLIER .. ... .. .. ... ® 1K

Set up the oscilloscope, Made! 182 and external func-
tion generator as shown in figure 2.2 and perform the
steps in table 2-1.

MODEL 182 | TTL OUT OSCILLOSCOPE
or | L o
® 28 ¢ g O sYNC
CHT CH2
V(?{G Loy (H) » ?

FUNCTION GENERATOR
OR
VOLTAGE SOURCE
L (INITIALLY OF®)

Figure 2-2. First Setup

& wdo

2-1
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MODEL 182 | TTL OuT OSCH.LOSCOPE

500 OUT
i D .
SYNG

2 5 & @ 8 CHi Chp
TaIG I 4
iN

FUNCTION
® TTL OUT GENEAATOR

Figure 2.3. Second Setup

2.4 CHANGING THE OUTPUT IMPEDANCE

The output impedance is normaliy:
HI 10V pep (509 source) inte 50Q.
LO 1V p-p {500 source) into 50Q.

Amplitude is normally variable over 30 dB with — 50 dB
lowest possibie amplitude.

If simultaneous 600$ and 500 cutput impedances are
desired:

1. Change value of R116 from 4988 to 604Q.
2. HAemove R117.

The result is:

HI 10V p-p (500 source) into 500,
LO 10V pp (8000 sowrce) into 8000,

Amplitude is varlable over 30 g8 with - 30 dR lowest

possible amplitude. Square wave rise and fall time is
lesg than 150 ns. Any vaiue greater than 500Q may
aiso be substituted for the value of R116 for other out-
put Impedances.

To increase the range of the variable amplitude con-
trol in a modified unit beyond 30 dB, decrease the
vaiue of RS2 as necessary. Waveform quality relative
to the standard unit is not guaranteed below — 30 dB
and abave 20 kHz.

Table 2-1. Initial Checkout

Step Controi Position/Operation Chservation

1 POWER ON. + 10V square wave on OH1T and = 1V o OH2, Return
s CH1 oniy.

2 Dial Ratate either d‘rfecl_icn‘ Raturn 1o 1.0, Hotation cew increases {requency of J'}\_, . ratation
ow decreases frgquency.

3 FREQUENCY Press each swilch sequehtially, return Frequency ncreases in decads steps, Jeft o right,

MULTIPLIER G2 1K,

S AMPLITUDE Aotate cow, Amplitude decreases. -

& DC OFFSET Rotate ow. Return to OFF. Ouiput immediately offset negative, then moves posi-
tive, OFF returns it to original ievel.

6 AMPLITUDE Aotate cw, Square returns %0 original amplitude.

T Function Generator Vary input deg veltage; then disconnect Freguency increases with positive voitage and de-

ar DO Voliage Source VGG IN input. creasas with nagstive voitage.
g EUNCTION Press N T A Observe N T, AN waveforms,
g MODE Gate {CONY depressed, TRIG/IGATE A de fevel near zero volts {except rb function},
relsased).
10 MAN TRIG Press and hoid. Continuaus N
Jat up trigger source as shown in figure 2-3. Set trigger source for 100 Hz TTL signal,

11 s ke e s s eV geled on during positlve portion of TTL sigral on
CH2.

2. Trigger/Gate Trigges {depressed}. Cng N\ cyele per trigger cycia,
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3.1 CONTROLS AND CONNECTIONS

The generator froni panel controls and connactors are
shown in figure 3-1 and keyed to the following descrip-
tions. '

1

Freguency Dial — Settings under the dial Index
mark summed with 14 and muitiptied by - 3
determine the ouipui signal frequency,

POWER Button - Turnsgenerator ON and OFF,

FREQUENCY MULTIPLIER Controls — Saiects
one of seven frequency muitipliers for dial 1
selling.

Generator MODE Controls — Salects one of
following three modes:

CONT —. 4 released. Continuous output at
500 OUT 10 and 11 and SYNC OUT (TTL)
12 connectors.

TRIG— 4 and' § depressed. DC level output
untif generator triggered by the MAN TRIG 6

SECTION
OPERATIO

or with a signal at the TRIG IN connector 13 .
When triggered, the generator outputis cne cycle
of waveform followed by & de fevet.

GATE — 4 depressed and 5 relcased. As
for TRIG except the culput is continuous for the
duration of the manuai or external irigger signat.
The last cycle started is always complated.

Manual Trigger Button — Triggers or gates the
output signals when generator mode s TRIG or
GATE { 4 depressed). In trigger mode, one
waveform cyele is output when the hutton is
pushed. In gate mode, waveform cycies are cone
tinuously outpuf as long as the bution is heid in.

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

DC OFFSET Controf — Offsets the 508 OUT

wavelorms or gives de levels from — 10V o
+ 10V {— 5V 0 + 5V into 500 at 10 and from
~W w0 +1V {(~0.5Y to +0.5V into 50Q) at
11 . An OFF position ensures no offset,

14 13

12 11 10

Figure 3.1 Conirois and Connectors

3-1




3 AMPLITUDE Control — Cow rotation reduces
waveform amplitudes at 18 and 11 by
30 dB. DC and offsel voitages are not aifecied
by this control.

10 500 OUT HI Conanector — The main ouiput of
the generator at the funciion selected, Maxlmum
20V p-p (10V p-p into 50Q) with 30 dB continuous
amplitude control. 508 source impedance.

11 B0Q QUT LO Connector — Same as 10 ex-
cept 20 dB {1/10} lower In amplitude.

12 TTL QUT Connector — A TTL sguare for each
cyeie of the generator. To be used for syn-
chronization of as a TTL signal capable of driv-
ing 20 TTL loads.

13 TRiG IN Connector — Accepts a TTL signal to
trigger or gate the generator. Triggers on theris-
ing flow o high) transition and gales during the
posltive (high} portion of the triggering signal.

14 VGG IN Connector — Accepts ac or do voliages
o proportionately control frequency within the
range determined by the FREQUENCY
MULTIPLIER 3 . Positive voitage increases the
frequency set by the dial 1 ; negalive voltage

decreases the frequency. The VCG IN will not

drive the generator frequency beyond the nor-
mal dial imits of a range. Input impedance is
2K

3.2 OPERATION

Perform the initlal checkout in Section 2 for the feet of
the instrument. Any questions concerning individual
controls and connectors. may be answsred in
paragrapn 3.1.

3.21 Signal Termination

Proper signal termination, or ioading, of the generator
connectors Is necessary for ig specified operatien.
For exampte, the proper termination of either of the
5081 OUT connectors is shown in tigure 3-2. Placing
the 50 ohm terminator, or 50 ohm resistance, in
parailel with a higher impedance, maiches the receiv-
ing Instrument input impedance to the coax
characteristic and generaior outpul impedance,
thereby minimizing signal reflection or power loss on
the line due to impedance mismatch.

The input and ouiput impedances of the generator
conneciors are fisted below.

Connecior Impedance
SOQOUTMN ... . R 10/
S0QOUTILGY . . T 500
SYNCOUT{TTLY . .. ... .. Lt
TRIGIN ... .. .. .. e
VOGIN 0 L2k

3-2

AECEIVING
MODEL 182 INSTRUMENT
OUTPUT - AG58 OR EFFECTIVE
IMPEDANCE EQUIVALENT CIACUIT
. E
500 st  RESISTANCE
LOAD
. (SIGNAL
OUTPUT LOAD)
AMPLIFIER =500 .

Figure 3.2, Signal Termination

“The TTL GUT connector is diode protected and gan
drive up to 20 Transistor-Transistor-Logic {TTL) loads
fiow level between OV and 0.4V, and high leve! be-
tween 2.4V and 5V). |t shouid not be connected 10 a
resistive load less than 600Q. The TRIG IN connector
accepts TTL logic levels, is diode protecisd, and re-
quires 500 wA drive from a high level output.

3.22 Manual Function Generator Operation

For basic operation, select the waveform frequency
and ampiitude. The following steps demonstrate
manual control of the function generator, (Bold
numbers are keys to figure 3-1)

Step ControliConnector Setting

1 50Q0OUT 10, 11 Connect circuit to either
output (refer to para-
graph 3.2.1),

2 FREQUENCY
MULTIPLIER 3

Set to desired range of fre-
quency.

3 Fregquency Diai 1 Set ‘o desired frequency
within the range.

4 FUNCTION 7 Set to desired waveform.

5 DC OFFSET 8 Set as desired. Limit wave-
form ampiitude 1o prevent
clioping (see figure 3-3).

8 AMPLITUDE 8 Select for desired ampli-
tude.

3.23 Voltage Controlled Function Generator
Qperation

Operation as a voitage controiled function generator
(VCG) is as for. @ manually contréiled function
generator, only the frequency within particular ranges
is additionally controlled by an external voitage { & 2V
excursions) injected at the VCG iN connector. Per-
form the steps given in paragraph 3.2.2, oniy set the
trequency dial o determine a reference from which
the frequency is to be voltage controlled.



| POSITIVE NEGATIV
DC OFFSET DC OFFSET
/\7\7 “““““““““““
W My
EXGCESSIVE EXCESSIVE
POSITIVE NEGATIVE
OFFSET OR OFFSET OR
LOADING LOADING

Figure 3-3. OC OFFSET Controt

1. For trequency control with positive dec inputs at
VGG N, set the dial for a lower fraguency Himit,

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

3. For modulation with an ac input at VCG IN, set
the dial at the desired center frequency. Do not
exceed the maximum dlal range of the seiected
frequency 1angs.

MAIN DIAL YOG 1N QUTPUT
SETTING VOLTAGE FREQUENCY
FACTOR
20 - 2.0 - - 002
184 —~18- + 2
RE-E -2 -+ 4
e 8 WE?_Lg
1.4 - ERANPRE D
e
124 - 4 + 8
- - EXAMPLE 1
1.0 T e e () e e - 1.0
T
N dz
8 - NI e .
~ .
B+ B - 1.4
T e
4 +1.2 - 34%{@ 1.8
2+ 1.6 - N
~
N
002 L +2.0 4 ok 2.0

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

Figure 3-4 is a nomograph with examples of dial and
voltage effects. Example 1 shows that with OV VCG in-
put, frequency is determined by the main dial setting,
1.0 In this example. Example 2° shows that with a
positive VCG input, outputfrequency ts Increased. Ex-
ample 3 shows that with a negative VCG Input, oulput
frequency is decreased. {Note that the Qutput Fre-
quency Factor column value must be mustiplied by a
frequency range muiiplier {0 give the actual oulput
frequency.)

NOTE

Nonlinear operation may resuft when the
YCG input voltage is excessive; that is,
when the altermpied generator frequency
exceeds the range limits. The upper limit is
twice the multiplier setfing, and the lower
limit is 1/100Gth of the upper limit,

The up to 1000:1 YOG swseep of the generator fre-
quencies available in each range results from a 2V ex-
cursion at the VCG IN connector. With the frequency
dial set to 2.0, excursions betwesn — 2V and OV at
VCG IN provide the up to 1000:1 frequency sweep.
With the dial set 1 .002, excurslons between 0V and
+ 2V at VCG [N provide the up 10 1000:1 sweep within
the set frequency range.

3.2.4 Wavelorms

See figure 3-5 for definition of controileble waveform
characteristics. :

i

CONTINUOUS %
MODE TRIANGLEN, AN NN N
sauare | [ 1L LILPLTLILS
SYNCGLILr L L LT
TRIG N2 [ETPrrrrry s s) i,
TRIGGERED SINE A o

MGDE TRIANGLE ——\_jroessrmneae e
SQUARE™ ] j“ ““““““““““““““ ““U"““
TRIG N WA I
GATED SINE—" N\ ~
MODE ) TRIANGLE —N\ N A NN
1 SQUAREM“U-\ Talmemanial

Figura 3-5. Waveform Characteristics

3-3




'...I”‘ EpN
COMPARATOR SYNG S

SYNG

ouT

DIAL t Ny [TL)

}
DIODE
veE | VGG e =
N (O
N

f [

i
TRIGGER ;
| BIODES z
S

M
G .C
E IT
; i . FREQUENCY MULTIPLIER
TRIG TRIGGER - b
N LOGIC

TRIANGLE
B wvrLsien

y
TRIGGER » CAPAGITANCE
» FLIP-FLOP 21| MULTIPLIER
A4
¥
.| BASELINE
T COMPENSATION
FUNCTION
N SINE o o
Tl CONVERTER °
Sy -1 -
e + 15V — 18V 4 5V — BY
| ! ] |
r
o  SQUARE L - POWER
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DC OFFSET S ey Qo] O
OFF
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Figure 4-1. Functionai Block Diagram




41 FUNCTIONAL BLOCK DIAGRAM ANALYSIS

This section describes the functions of major circuit
glements and thelr raiationships 10 one another as
shown in figure 4-1. functionat block diagram. The fol-
lowing sections in this manual provide more detailed
information for maintaining the instrument.

Ag shown in figure 4-1, the VCG sums voitage inputs
from the frequency diai and the VCG IN connector.
This sum voltage controls the magnitude of a comple-
mentary current source and current sink. This current
varies linearily from 1 mA 1o 1 pA and over the 10001
(2.0 10 .002) range of each frequency. muttipller. The
VCG also controls ihe trigger baseline compensation
cireult, which consists of another current sink at twice
the current magnitude.

The diode gate, controlled by the comparator cutput,
connects either the current source or the current &ink
to the timing capaciior selected by the frequency
mdltiplier. When the current source is switched in, the

charge on the timing capacilor will rise iinearily, pro- -

ducing the positive-going triangie slops. Likewise, the
current sink produces the negative-going triangte
slope.

The triangle amplifier is a unity gain amplifier whose
ouiput g fed to the comparater and to the output cir-
cuits. The comparator operales as a window detactor
with [imit points sel to the triangle peaks. The x 2V
output is sent back to-the diode gate and to the output
circuits. When the output is +32V, the triangle is
positive-going untit the + 1,25V limit is reached and
the comparator ouiput switches to — 2V, Whan the
output is ~ 2V, the Iriangle Is negative-going until the
- 1.28V limit is reached and the comparator output
Switches back to + 2V, repeating the process. in this
manner, the basic function generator icop, the bold
path in figure 4-1, produces simuitaneous generation
of triangie and square waves at the same frequency.

The output frequency is determinad by the magniiude
of the timing capacitdr sefected by the frequercy
midtiptier switches and by the magnitude of the cur-
rents supplied 1o and removad from it. Since the cus-
rents are linearily proportional 1o the sum of the VOG&
inputs, 5o will be the output frequency.

To extend the lower frequency capability of the
generator, a capacitance muitiplier cireuit divides
VOG currents by 10 (effectively multiplying the fiming

SECTION
CIRCUIT DESCRIPTION

capacitor by 10} for each of the lower 3 muitiplier
ranges.

The TTL square from one side of the comparator is
buftered and sent to the SYNC OUT TTL connector..
The other side s sent to the trigger flip-flop and o a
level shifter to produce the =+ 2V bipolar sauare for
the diode gate and the square shaper circuits. The
square shaper converts the sguare into & current
signal and appiies it to the ™, FUNCTION switch,
The buffered tringle is appiied to the v FUNCTION
switch and 1o the sine converter input. The sine con-
verter, using the nonfinear characteristics of iis
diodes, converts the triangle into a sinusoidal current
for the " FUNCTION switch, ’

The sefected function is sent to the preamplifier,
whare itls inverled and buffered. The preampiifier out-
put goes io the oulput amplifier through the
AMPLITUDE control where it is summed with ofiset
voltage from the DC QFFSFET control. Rere, waveform
and offset are inverted and amplified to 2 10V peak

. signal which can drive a 30§ termination from a 508

source impedance. The oulput ampiifier drives the
508 OUT HI connector and a resistor divider produc-
ing the 500 QUT LO autput.

Noncontinuous modes of operation {trigger and gate)
resuit from allowing or preventing the VCG current
source from charging the timing capacitor. Whenever
the trigger Hip-flop output is tow, sach of the two trig-
ger dicdes conduct a current |, sourcing 21 to the
baseiine compensation circuit. This removes the cur-
rent 1 from the VCG current source and forces a OV
baseline at the triangle amplifier input.

When the CONT switch is released, trigger logic is in--
hibited from passing any trigger signals and the trig-
ger flip-flop cutput is held high. This prevents the trig-
ger diodes from conducting and the generator ioop
cperates continuoushy.

When the CONT switch is depressed, the generaior
loop s held at the OV baseline. Depressing the
TRIG/GATE switch puts the instrument. In triggsred
mode and any extemnal or manual trigger signals at
the Irigger logic input will be transformed into a nar-
row pulse corresponding (o the iow-la-high transition
of the trigger Input. This puise sets the frigger ffip-flop
high and aliows the generator 100p 10 run, When the
triangte negative peak is reached, the comparator
low-to-high transition clocks the trigger flin-flop tow
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and, when the OV baseline level is reached, ihe
generator loop again siops. The resuit is a single
wavelorm generated after the triggering signal cor-
responding o O to 360° of phase. Successive trig-
gerad waveforms always start at the same 0° point.

Releasing the TRIG/GATE switch puts the instrument

in the gated mode. This is identical to the triggered
mode, excep! the trigger flip-flop is heid high for the
full duration of the triggering signal. The generator
produces continuous waveforms during the time the
external signal is high or the manual trigger switch is
heid in. The iast triggered cycle started is always com-
nleted and successive gated bursts always startat the
0° point.



51 FACTORY REPAIR

Wavetek maintains a factory repair depariment for
those customers not possessing the necessary per-
sonne! of test equipment to maintain the instrument, If
an instrument is returned {6 the factory for alignment
or repair, & detailed description of the specific
problem should be attached to minimize turnaround
time,

5.2 REQUIRED TEST EQUIPMENT

Voltmetsr . Millivelt de measurement {1 % accuracy)
QOscilloscope . ... ... .. . =80 MHz bandwidth
Counter ................ 2 MHz {0.1% accuracy}
50Q Feadthru .. .. ... ..., + 1% accuracy, 2w
Distortion Analyzer ... ... .. ... .. .. To 200 kHz

RGE8U Coax Cable . .. 3 ftlength BNC male contacts

53 REMOVING GENERATOR COVERS

1. nvert the instrument and removs the four
screws in the bottom cover,

2. Turn the instrument upright; remove the top
cover for access 1o generator alignment con-
frols.

3. When alignment is complete, secure the bottom
cover with four screws. |

SECTION
ALIGNMENT

NOTE

Remove the cover only when it (s neces-
saty 1o make adfustmenis or measure-
ments.

5.4 ALIGNMENT

After referring 1o the following preliminary data, per-
torm alignment, as necessary, per table &1. {f per-
forming partial alignment, check previous satfings
and adjustments for applicability. Ses figure 541 for
alignment contral location.

1. All measurements made at the FUNCTION OUT
connector must be terminated into a 5080 ( % 1%)
foad,

2. Start the alignment by connecting the unit to an
apprepriate ac power socurce and setting the
front panel switches as follows.,

POWER ... ... ... ON
Frequency Dial .. .. ... .. . ... . ... 2.0
FREQMULTHzy . ... . ... .. ... . XK
MODE ... CONT
FUNCTION ... .. ... ... . . .. gn
DCOFFSET .. ... ... .. .. . . .. ... QOFF
AMPLITUDE ... . . MAX

3. Allow the unit to warm up at least 30 minutes for
final atignment. Keep the instrument coveron to
maintain heat. Remove cover only to make ag-
justments or measurements.

Table 5-1. Mode! 182 Alignment

Test
. Btep| Check Tester ;| Point Control Setting | Adjust Resuit Remark
1 Power Voltmater G5+ Paragraph 5.4, step 2 =16V 5% Verify.
Supply

5 7 ~18V 5%

3 Ctd+ +BY £ 5%

4 C15 - ~5V %5%

5 | Capacitance 1 Az | ov ziemv

Multiplier
Zero

5-1



Table 5-1. Model 182 Alignment (Continued)

Test
Step | Check Tester | Point Control Sefting | Adjust Result Remark
8 VGG Nl Scope |50 QUT HME | DIAL: 002 RS Minimum fre- Set scope for 1 or 2 cyoles.
{terminate FREQ MULT: 10K quency shift Onserve shift in tralling edge
intc 500 of cycle as VCG IN I alter-
nately shorted and openad.
7 Bottom 14 Equalize + and | Steps 7 and & interact.
of Dial — half cycles,
Symmetry
8 Bottom Counter R4 50 ms
of Diat
Fraguancy
9 Top of Dial - DAL 2.0 RE 20 khiz
Frequency
0 {1 xHz 0 FREQ MULT: 1K 2 kiz
100 kHz)
11 FREQ MULT: 100K 200 kHz it necessary, trim 200 kMz
with G20,
12 X1 Mz FREQ MULT: 1M 15 2 MMz
Frequaency
13 Capacitance FREQ MULT: 100 H47 200 Mz
Multiptier
14 Freguency FREQ MULT: 10 50 ms
15 FREQ MULT: 1 500 ms
15 Sine Distortion { 500 OUT w1 | FUNCTION: Sine REQ, A81 | Minimum It may be necessary to reduce
Digtortion Andtyzer | (terminate | FREQ MULT: 1K distortion ampiitude 10 5V pesak.
nto S00) . ey
17 Sine Seope AB8 1 pp o
Amplitude '
14 Cutput Voitmeter A78 0V %20 mv
Oifset
19 Bageline Scops MODE: TRIG R73 v 100 my i necessary, irim with R25.
Zaro

5-2
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8.1 FACTORY REPAIR

Wavetek maintains a factory repair depariment for
those customers not possessing the necessary per
sonnel or test equipment to maintain the instrument. [
an instrument is returned 1o the factory for alignment
or rapair, a delaiied description of the specific prob-
tem should be attached 10 minimize turnaround time,

6.2 TROUBLESHOOTING TABLES

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

8.3 TROUBLESHOOTING INDIVIDUAL
COMPONENTS

8.3.1 Transistor

1. Atransistor Is defective if more than one voit ig
measured across its base-emitter juncilon in the
forward direction.

2. A transistor when used as a swilch may have a
few voits reverse blas voltage across base-
emitter junction.

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

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

5. In a transistor differential pair {common emitier
slages), either thelr base voltages are the same
in normal operating condition, or the cne with
iess forward volage across ifs base emitter
junction shouid be off (no collector current);
atherwise, one of the transistors is defective.

SECTION
TROUBLESHOOTING

6.3.2 Diode

A diode (except a zener}' is defective if there is greater
than one volt {ypically 0.7 volty forward voitage
across it -

6.3.3 Operational Amptifier

"1 The U4 and = inputs of an operaticnal

amplifier will have less than 15 mv voltage dif-
ference when operating under normal conditions,

2. When the output of the amplifier is connected o
the " — " input {voltage follower connection}, the
cutpul should be the same veltags as the "' +
input voitage: otherwise, the operational ampli-
fier is defective.

3. 1 the output voltage stavs at maximum positive,

the '+ " input voltage should be mors pogitive
than the ** - input voltage, or vice versa: other-
wise, the operational amplifier is defective.

8.3.4 FET Transisior

t. No gate current should be drawn by the gate of
an FET transistor. If so, the transistor is defective.

2. The gate-to-source voltage is always reverse
biased under a normal operating condition:
e.g., the source voltage is more positive than the
gate voltage for 2NS488, and the source voltage
is more negative than gate voltage for a 2N5462,
Otherwise, the FET is defective, -

3. lf the device supplying gate voltage io an FET
saturates, the FET has too large a Vgs (pinch off}
for the circuit and should be replaced.

8.3.5 Capacitor

1. Shorted capaciiors have zerc volls across their
terminals,

2. Openedcapagiter canbe located {but not always)
by using & good capaciter cennected in paralie
with the capacitor-undar ‘est and obsérving the
resuiting effect,

8-1
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6.4 GENERAL INSTRUCTIONS

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

Cantrol Position
Frequency Dial o o 20
POWER . ... . . . .. .. .. ... . . . ... . ON
FREQ MULT {Hz) .. K
FUNCTION 0 oo,
DCOFESET . ... ... . ... . ... ...... OFF
AMPLITUBDE F A MAX
CAUTION

To prevent damage to components, turn
unit off while removing or repiacing
components, connectors or pe boards.

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

Onge-the maifunction is defined, begin the jsolation
procedure by seleciing an indication in lable 6-1

which best describes the malfunction and proceed to
the referenced troubleshooting table.

Fatiow through the checks in the troubleshooting tabie,
using schematics and assemblies as a guide. When
positive results are not oblained, perform the in-
dicated corrective procedure.

Table 6-1. Fauit isolation

Indication Table

1. Fuse blown, no power indication or no
outputs. 62

2. Function ouiputs missing or clipped| 63
when TTL syne OK. Triangle problem,

3. Sine waveform problem. 6-4
4. Square waveform problam. 8-5
5. TTL sync output problem. g-6

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

7. Waveform symmetry problem. 58
8. Problem on botiom three ranges only, 6-9

9. Generator trigger and gate mode prob-1 8-10
lem.

Table 6-2. Power Supplies and Generator Loop

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

Check

I Fauilty, Check

1. Set all controls in their initial positions (refer 1o paragraph 6.4},

2. Ensure line voliage maiches instrument conliguration {refer to Section 23, Replace fuse: check for nor-

Check fuse,

3. Check C1 {4} and C2 {1} for + 20 {0 26Y unrequiated dc.

4. Check indicator famp.

5. Check C& {+) for +15 Vdc.

§. Check C7 {—}for — 15 Vdg,

&2

mal operation.

a. CRt - CR4.

o, C1, C2.

c. SW1,

d. T1, RV1, F1 (bracket as-
sembiy}.

DS1 and £13, £14 wiring.

a. VRt :

b. Excessive loading; use
board jumpers 10 isplate
cause.

a. Q4.

LIS, Q3

¢. Excesslve loading, use
board jumpers to isolate
cause.

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

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

Check

If Fauity, Check

7. Check IC4 pin 14 for + 5 Vdc and 1G4 pin 13 for — 8 Vde. ‘a, Q5, Q8, IC2.

b. Excessive loading; use
board jumpers to isoiate
cRuse.

8. Check IC2 pin & for a dc shift from approximately +3 to +8.5V as the | Go to table 67,
frequency dial is rotated from. 2.0 1o .002. Check IC1 pin 9 for a do shift
from -3 to — 8.5V as the dial is rofated from 2.0 to .002.

9. Check anode CR7 for approximately + 3.5 Vde. Go o table 6-10.

10. If emitter Q15 has a 2 kHz, +1.25V triangle, go o table 6-3.

11, Check for the same voltage at the gate of Q13 as at the smitter of Q15, | Q13 - Q15 and associated
within saturation limits of the amplifier. cirouiiry.

12, 1i the voitage at the emitter of Q15 is = +1.25V, check cathode CR11 for 14, Q11 and  associated
approximately — 2,5V, if the voitage at the emitter of Q15 is = —1.25V, | circuitry. ‘
check cathode CR11 for approximately + 2.5V,

13. Check IC10.

Table 6-3. Output Clrcuits
indication: Function outputs missing or clipped when TTL sync output OK. Problem with triangle waveform.
Check 1§ Fauity, Check
1. Set controls to initial positions {refer o paragraph 6.4). Check for normal operation.
2. Check emitter Q15 for a 2 kHz, = 1.25V triangie. Go to table 6-2.
3. Select triangle function, rolate AMPLITUDE cow, and check IC9 pin 10 | a. R78, R81 adjustments.
for a =+ 1.25V triangle. C b 1CY. -
G, SW13.
4 Rotate AMPLITUDE ow (MAX), DC OFFSET to OFF, and.check 500 OUT | a Output amplifier circuit.
(H1) for a 20V p-p {open circuit) irlangte. b. E15, 16 wiring.
5. Chack for excessive discontinulties at the triangie peaks near the bottom | a. {C10.
of a frequency range {other than X1 1o X100}, b. SGQR signal -at cathode
CR11 not = 2.8V,
5. Oheek for nonlinearities in the triangle siopes near the bottom of & fre- | a. Associated timing capaci
guency range (other than X1 1o X100} tor or C21..
b, K210, CR7.
¢ Q13, Q14
7. Check for a waveform symmeiry problem.

Go to table 68,

6-3




Tabie 5-4. Sine Conversion

indication: Sine waveform problem.

Check

it Fauity, Check

Set controls 1o Initiat positions {refer 1o paragraph 8.4).

Check for normal operation.

2. Check emitter Q15 for a 2 KMz, +1.25V triangle.” (30 to table 6-2.
3. Verify thatthe = 1.26Viriangle peaks at the emnitier of Q15 agree within3%. | a. B38, R37, R3g, R4C.
o, CR8, CRY, 1C4.
o. + 15V supphes.
4. Select triangle function; check for £1 25V triangle at 109 pin 10 Go 1o table 6-3, step 3.
5. Select sine funcf?an; check for +1.25V sine at 1CQ pin 10, a. IC8 circuitry.
b, SW12.
6. Check sine distortion 500 QUT (M) per callbration procedure {refer to | a. R58, R8T adiustments.
1able 5.1). b. Waveform symmetry, R14
adjustment ang table 6-8.
c. I8 cirouitry.
7. Chack sine amplitude vs frequency per specifications (rafer to section 1} | C42, C44, CB2, CBE.
Tabte 6-5. Square Function
Indication: Square waveform problem.
Check if Faulty, Check
1. Sel controls to initiai positions (refer 10 paragraph 6.4}, Check for normal operation.
2, Chack GR11 cathode for a 2 kHz, approximatgly 2V square wave. Go 1o tabie 6-2.
3. Sefect a triangle function; check IC8 pin 10 for & & 1.25V triangle. Go 1o table 63,
4. Seiect square function; check IC9 pin 10 for & == 1.25V square. a. Q18, Q17 circuiiry,
b, SW14.
5. Check square wave al 500 QUT (H1) for the same 20V p-p (open circuity | RB68, B8, BT,
amptitude as the, triangie and sine.
a. Check riseffail imes of 2 MKz square (500 terminated) for <75 ns. C47, CB2, 058,
Table 6-6. TTL Sync Output
indication: TTL sync output problem.
Chack If Fauity, Check
1. Bet controls to initial pssitioris {refer to paragraph 6.4, Check for normal operation.
o Check IC5 pin 1 for a TTL level, 2 kHz square. Go 16 1apie 8-2.
3. Check IC5 pin 8 for a TTL level, 2 kHz square, a. 1G5,
b. CR12, CR13.
4. Check SYNC OUT TTL. £10,.£18 witing.
5. Check SYNC OUT waveform at 2 MHz, using a TTL ioad termination or a | & 1G5,

= 8008 resistive termination and =3 foot RGSBU coax.

b, E18 ground connection. -
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Tabla 6:7. YCG Circuit

indication: (Generator freguency does not respond correctly t0 dial and VCG input.

Check

1f Fauity, Check

i

Set controls to Initial positions (refer 1o paragraph 6.4).

Check tor approximately + 8V at G2 pin 10,

Check for the same voltage at G2 pin & and at the junction of RB and C4.

Check for OV + 5 mV at iG2 pin 13,

Znsure that as the dial is rotated to 002, the voltage at 1IC2 pin 14 does not
suturate at near + 15V and stop varying with the dial.

Check that as the dial is rotated from 2.0 10 002, 'C1 ping 12 and 13 vary
from approximately ~ 310 - 8.5V,

Ensure that as the dial is rotated trom 2.0 to .002, the voitage at IC1 pin 14
does not saturaie at near — 15V and stop varying with the dial.

Chack that as the diat is rotated from 2.0 to .02, {C1 ping g and 10 vary
from approximately —3 10 —B8.5Y. :

Ensure that as the diai i3 rotated from 2.0 to .002, the voltage at 1CY pin 8
does not saturate at near — 18V and stop varying with ihe dial.

Check that as the dial is rotated irom 2.0-to 002, IC2 pins § and 6 vary
from approximately +3 10 + 8.5V, :
£nsure that as the dial is rotated from 2.0 t0 .002, the voitage at [C2 pin 7

does rot saturate at near + 15V and stop varying with the dial.

Check for nontinearity in the 1 25V triangte at the emitler of 15 near
the bottom of the x 1K through x i M ranges,

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

Check frequency and linearity of x 1M range.

Check frequencies of X1, X 10, ® 100 ranges,

Chack for normai operation.

CES-ET.
. CR25.
¢. Dial potentiometer.

o ow

G2,
. SWE-B.

oo

o

. RY adjustment.
. 1C2.
o. O1, ®i1, CR8,

o

Qt.

a. 1Ct, Q2.

i n. GRS, CR6.

¢. R18, Rt7.

Q2.

a. 1C1, G

b. R28.

c. 110, Q1 circult.
Q10.

a. G2, Q8.

b. R28.

. 1010, Q11 chroult.

Q8.

a. Associated timing capach-

tors or 021,
b. 1C10, CR7.
L3, Q14

O

[

. R& adjusiment.
b, C17-C19 (rrimmed by C20).

. B5 adjustiment.
. G2t {nominal value).
c. £16, C22 trims.

oo

R47 adiustment and table 6-9.




Table 8-8. Symmaeiry

Indication: Waveform symmeftry problem.

Check

if Fauity, Check

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

Check for normal operation.

2. U symmetry problem appears on X1, X 10, x 100 ranges only, problem.
may be R120 adjusiment or go to table -8,
3. Perform steps § through 12 of {able 8-7, then return 10 this table. a. A14 adjustment..
b. R16, R17, R26, R28 match-
ing.
4, Verify RUN signal at cathodé CR7 is approximately + 3.5V, Go to table 810,
5. Verify IC1 pin 6 varies from approximately - 3 to — 8.5V as dial is rotated iC1, (39, R31.
from 2.0 to .002.
8. Verify amplitude of SQR signal at cathode CR11 is approximately =2V, a. Q11 circuit.
: b, 1G4 circuit.
C. + 5V supply,
7. Check iC10, CR7.
Table 8-9. Capacitance Multipiier
Indication: Problem on toltom frequency ranges only.
Check 1 Faulty, Check
1. Sel controls o initial positions {refer 10 paragraph 6.4). Check . for normal operation
. on X iK range.
2, Check for 0 Vde at 1C3 pins 2 and 6. SW2 - W4,
3. Check for approximately O Vde at IC3 pin 12. IC3 clrouitry.
4, Check for 8 Vdc £5 mV at IC3 pin 10, a. R120 adjusiment,
b, 1C3 clrouitry.
5. Select X100 range; check iC3 pin 10 for heavy oscitliaticms. C40, 1C3.
8. Check that the signal at 1C3 pin 2 15 amplified by approximately 6 at pin 12 IC3 circuitry.
{within saturation limitg).
7. Chaeck for the same signal at 1C3 pins 6 and 7 as at the emitter of Q15, SW4, IC3 circultry.
8, Ensure that R54 and ARS8 are shorted in the x 100 range. SW4,
9. Check 200 Hz frequency (2.0 x 100). a. R47 adjustment.
b, R52, R&7, C38.
10. Check 20 Hz frequency (2.0 x 10). R54, SW3.
11. Check 2 Hz frequancy (2.0x 1), R5E.
12, Check symmetry at 0.1 X 100; ensure triangte is linear. 2 R120 adjustment.
b, 1Ca.
¢, Leaky C17,C21, C39, C40,
CRT, 110, (13,
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tabie 8-10. Trigger L.ogic

Indication: Generator trigger and gate mode problems.

Check

f Fauity, Check

10

13.

18.

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

If generator operates normally in continuous mode, ¢o to step 7.
Check for OV at IC7 pins 2 and 5.
Check for a TTL low at KC8 pin 10.

Check for + 3V at 1C8 pin 9.

- Check for approximately + 3.5V at anode CR7. Check for normal contin-

dous mods operation.

Check that IG1 pin 6 varies from approximately —3 to —8.5V as dial is
rotated from 2.0 to .002,

Go to gated mods (CONT depressed, TRIG/GATE reieased). Check (07 pin 2
for a TTL high.

Check IC7 pin 1 for a TTL high.

Check {C86 pin 10 for a TTL high.

Check IC6 pin 9 for TTL low.

Check anode GR7 for approximately — 1.5V,

Check cathode CRY for approximately - 0.7V,

Check emitter Q15 for 0 Vdo =100 mv.

Connest an external TTL signal to TRIG IN connector; check for the inverse
of that signal at 1C8 pin 10,

Depress TRIG/GATE switch and check for an approximate 20 ns negative

pulse at 1C6 pin 10 foilowing the low-to-high transition of the external signal
(increasing the frequency of the external generator makes this pulse more
vigihie},

Remove the extermai signal and verify that 1C6 pin 5 goes from high to low
when the MAN TRIG switch is held depressed.

Retease the TRIG/IGATE switch {gated) and check that IC§ pin 10 goes
from high te low when the MAN TRIG switch is pressed.

Monitor 500 OUT, triangle tunction, for 0 Vde baseline.
Depress MAN TRIG switch and check 500 OUT for a continuous triangle

while the switch ig held. Depress TRIGIGATE switch (triggersd) and vetrify
a single cycle output each time the MAN TRIG switch is depressed.

Check for normal continuous
operation,

SWa.

IC7, + 5V supply.
a. JC8.

b. CR7, CR16, 2.
c. Q8.

a. CR7, Q9, 2.
b. Go o table 8-2.

ju

LG, Qg, R31.
b. Go to table 6-7,

. 1CB.
. SWE, SW11, + 5V supply.

o

a. IC7.
b. R41, — 5V supply.

a. IG7.
o, 1C8.

a. 1C6.
b. Q12.

a. CR15, Q12, R46.
b. CRY.

a. 1C10.
b Q9.

a. R73 adjustment,
0. Q13 - Q15 circuitry.

a. B8, E9.
b. CR14, CR15.
c. IC7, SW10.

CHCT, SW10.
. C33.

o

a. SW11.
b. 1C8.

SWS.

R73, R78 adjustmenis,

a. 1C8 or clock signal to 1C8
from IC4.
b, C33 {pulse oo narrow).

87



7.1 DRAWINGS

The following assembly drawings {(with parts lists) and
schemalics are in the arrangement shown Daiow.

7.2 ORDERING PARTS

When ordering spare parts, pilease specify part
number, circuil reference, board, serial number of
dnit, and, it applicabie, the funclion performed.

Drawing

Ingtrument Schematic
Chassis Assembly
Chassis Parts List

Main Beard Schematic
Main Board Assembly
Main Board Paris List

SECTION &
PARTS AND SCHEMATICS

7.3 ADDENDA

Under Wavetek's product improvement program, the
latest etectronic designs and circuils are incorporated
into each Wavetek instrument as quickly as develop-
ment and testing permit. Because of the time needed
to compose and print instruction manuais, it is not
always possible to inciude the most recent changes in
the initial printing. Whenever this occurs. addendum
pages are preparsd 1o summarize the changes made
and are-inserted immediately inside the rear cover. If
no such pages exist, the mantal Is correct as printed.

Drawing No.

0004-00-0148
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