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Calibration Instructions

~he following paracraphs provide complete sequential calibration
srocedures for Model 183, 184 and 185. Each calibration adjust-
ment is independent of its following adjustment settings; an
aéjustment, however, may be dependent on previous adjustment
setting.

i~ ~ircuit Board Calibration

e

)

Treliminary Procedures ~

ry

RBefore connecting the unit to an ac source, set tre front panel
cortrcls as follows:

FREQ (Hz)
Frequency Dial(s)

FREQ (Hz) VERNIER

X10K
5

Max. CW (CAL)

SYMMETRY NORMAL

GEN MODE COMT (LIN. Model 185)
AVETORM "7, (no offset)

AMPLITUDE (dB) “20 (7 s Hed /
AMPLITUDE VARIABLE  Max. CW

SWEET MODE SWEEP START

SWEEZ TIME OFF (Model 185),

100s (Model 183 and 184)

NOTE: If the unit has never been calibrated before, set all
calitration pots to center of rotation.

Power Supply Regulation
Before connecting the unit to an ac source, check the ac line
a

voltage tc make sure the 115/230 and HI/LO switches are set
the correqp*pcsiticn as shown in the following:

+
<
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AC Line Voltage Switch A Switch B Fuse (SB)

9¢ - 110 115 LO 1/4 amp
105 - 125 115 HI 1/4 amp
18C - 220 230 LO 1/8 amp
210 - 230 230 HI 1/8 amp

Jinnect a voltmeter ground lead to GND side of C84 (a 100 uF
cagacitor), and the other lead to "+" side of C84 (the +15 volt
supply).

Connect ac power and turn on the generator. Adjust potentiometer
R206 in power supply to obtain +15Vdc#50mv.

Check voltage at the "-" side of C88 (a 100 uF capacitor). It
should be -15Vdc#150mV.

Check voltage at the "+" side of C80 (a 100 uF capacitor). It
shoulé be +5vVi250mV.

Keep the generator covered and allow the unit to warm up for at
least 30 minutes before doing the following calibration. Also
keep cover closed whenever possible during calibration.

Amplifiers Offset Ad&justment

Set GEN MODE to TRIC and WAVEFORM to '\ . Adjust R192 for - volt
*EmV at amplifier cutput (emitter of Q1l9).

Set AMPLITUDE(dB) to 0, VARIABLE to maximum CCW (amplitude
ririmur). Adjust R1S5€ for 0 volt +10mV at the 500 OUT (intc
50 ohm load).

Set AMPLITUDE VARIARLT tc maximum CW. Adjust R124 for 0 vel:
+1CmV at the 508 OUT.

Repeat stepsf#”and}é/cnce.
Time Symmetry Adjustrent
Set GEN MODE to CONT {LIN, Model 185), WAVEFORM to '

FREQ(Hz) at X1K. Connect the 5002 OUT signal to both channels,
A and B, of a dual channel oscilloscope.
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Set the oscillosccpe “ime base to 20uS/division, scope trigger
o internal ané al:terrate, Channel A at Normal and Channel B
at Inverted.

Adjust frequency cial until the oscilloscope screen is filled
bv approximatelv cne cvcle (5 kEz). Then switch ON the "X10
Zweep Magnifier" of the sccpe (see set-up and display in the
fcllcewing figure).

Adiust R32 until the c~uvare wave +ire svrmmetrv to better tharn
0.1%, (the space "z' :¢ :-=c =har 1 '.7+* ¢f a division).

[ c..e,....i-..,nw ~9

FREQ (Hz) to X10C¥. :IZ-ves ' ©ial and VERNIER un<til
the oscilloscore saoreer =@ Zilled = anproximately one cycle
(% kHz).

“weer Macnif:ier", Set the generator
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Use similar Procedure as above, and adjust R35 for better than
0.1% Symmetry.

Repeat steps 1 through 6 once.

Witk the generator still set a+ the same condition in step 5,
adjust R13 for minimum frequency shift while shorting ang opening
the vCG IN connector to ground.

Sine Distortion Adjustment

Set FREQ(Hz) to X1K, VET NIER at CRL, cdial a+ 5, WAVEFORM to
Connect the 50p OUT to a distortior eéralrzer loaded with a 50 chnm
terrinator.

Adjust R68 and R7] for mirimum cire cistertion. 1t should be
less than 0.16%, otherwise fcllow Frocecdure below to select

R11l and R112.

Connect a 10 k0 trim pot in each lccatieor marked -R111 anc Ril
Acdjust the two trinm pots ang also =f2 ang r71 to obtain less tharn
0.16% distortion. Remove the Pots, reasure the resistance ang
replece with standarc 1/g1- resister, ©®11° and R112 are not
necessary, having the Sare resistance.

If 0.16% distorticrn Still cannct we achieves, remove botk ERllc
and E1l13 ang connect a 507 ke triz pot ip €acl location. A¢-
just <he twc trim poct:s ans res and r71 fcr iees than 0.16% cjie-
tcrtion, Replace the FCLD wiih ctaniars /8% resistors.

Check distorticn at 1 kEz anf 17 vo- It shoulé be less thar
0.2%.

Eich frequency Distertier

7 rrrvtTTAa

ioant "ITITARM eq « Adjust

Set FREQ(Hz) tg X1M Lz
SC mIinirur wies minirur Overshoot,

’
the szuare wave rise
usinc C64.

Cla.
-
- €

-

v

Set WAVEFORM to N S R e z ¥ sine distortior
in a spectrum analyvzer, ::-: Torrmonic eheul be below -32 gr
from 1 MHz ¢0 5 MHz, =&~ frecificavicn is not met, do the

follewing.

~

LY
~
~—-

IR g,

Mostly, the sine distor+ic- Trckler, alse Irecuency dial accuracy
at X1M range, is due to the excess weakinc cr roll-off of the
triancle waveform. Capacirrve CZ8 and 228, also C29 and c34,
need to be selected for rayimu- flatness of the triangle peak
voltaces at eritter c7 <:a,
{,
]
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To check the flatness of the triangle peak voltage, a high
frequency oscilloscope and a l“ scope probe (exceed 150 MHz
bandwidth) should be used. Sc cre probes should be correctly
compensated and its ground leac lengt should keep to minimum.

Frequency Calibration

Set WAVEFORM to , FPREMG(Hz) tc X1(K and dial to 5. Adjust
output frequency tc 50kHz=100Hz, using R21.

Set FREQ(Hz) to XIM. Adjust ogt;;t frequency to 5MHz+20kHz,
usinc C22 (change C22 tc c:iffever+ value to achieve the calibra-

tion if necessary).

-

Repeat steps 1 anc ¢ cnace.

Set FREQ(Hz) to X1C0CX. Adjust cutzut ‘recuency to 500kHztlkHz,
using Cl7. (Change C1€ to cuZzerent value to achieve the calibra-

tion if necessary.)

Check freguency range accurac: frc— 100 te X10K, typically
better than 1% ancd nc worse tharn 2%.

Set FPREQ(Hz) to ¥10, <ial +c crtain I Hz sguare wave. Adjust
+he sguare wave <irmc =mIotYU oLl ezz than 0.1%, using R92.

Set dial to I, adfust cosoot fro-uznor te 50 HC (or 20mS*4CcS},

using R8S. o v L7K- b'f/<

Check £reguency ranfo LUTUTET Si-1 2+ 35) for X.001 to ¥l rarges.

Check freguency Jiaol zzourasr ot UL and ¥1M ranges.
4

iem . een een Al '//“ § v \
Model 185 only, set TTIIUID 1T o 2ial at £.5 (LOG scale:,
GEN MON o CONT(IoT . oo-uoe coxout frecquency O Svuz+50Hz,
weing T .
using R26. SDe 4 g an 2
#sdel 185 Sweer TirTulc TooLETrToTLT G j>~;
Get TREQ(HZ) &£o VIV STTTD OMTTT o cwT €Tor, SVp ¢ToP dial <o I,
SWP START diagl ¢ rmovair ~Zius+t generator frequency zac<
500 OUT to SkHz:lll . - T on Sweep Roard.
Rotate the SWr €777 Sl foruaird ant back and zdjust R3 on th
main board at +the coro =i-o <0 creain a minimum frequency shifs
at 500 cuUT.
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Connect the signal at SWEEP? OUT to oscilloscope, set the sweep
speed to 100 Hz aporoximately. Switch the SWEEP MODE switch
between SWEEP STOP anc CONT RAMFP and adjust the positive peak
of the ramp signal egual to the sweep stop voltage level to
within +10mVv, using R37 on Sweep Board.

Model 183 and 184 Sweep Circuit Calibration

Connect the signal at SWEEF OUT to cscilloscope, set the sweep
speeé to 100 Hz approximately. Switch the SWEEP MODE switch
between SWEEP STOP and CONT SWEET anc adjust the positive peak
of the ramp signal egual tc the sweep stop voltage level to
within #10mV, using R12 on Sweer Board.

Model 183 Crystal Centrcl Boarcd Calibration
Set FREQ(Hz) to X100X, éial at ¢4, GEN MODE £0 XCG. Adjust C

?
on the XCG board to obtain 40G,l00 EHz +5 Hz (LED should bs ON
when generator loccks tc the crvstal freguency).

Check that the generatcr locks tc the cryvstal frequency at or
near every mark on the dial, Tf not, it mayv be due to the
frequency dial nct calirrated, rmisalicneé, or R on the YCC
board may nct ke vrogerll celocoted.
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3.2

3.3

Purpose

This specification is used in the Wavetek Quality Control
Department as a gquide for checking out the generator per-
formance and to ensure the gencorator is operating to its
satisfactory conditicn prior to shipping.

General Specificatien

Unless otherwise specificd in the following paragraphs, the
generator should meet all the published specifications in the
manual or the Specification Control Drawing No.

Additional Specifications

Output Amplitude

Maximum output of \_, [ N/ is greater than 19.6 Vp-p

!’
into an open circuit, and greater than 9.8 Vp-p into 50 ohm
load up to 10 klz.

AMPLITUDE VARIABLE will vary output voltiage by at least
20 GB, 10:1.

PULSE OUT

Voltage at the PULSE OUT is from 0 volt, +250 mV to greater
than 3.5 volt into open civcuit.

Frequency Accuracy

1.

+h
o}

$ot

o) ull sca

(o))

¢ from JI.0L Lo X100¥X range, LIN mode.

With dial at maximum CW, at least 1/1000th of range frecuencv
is obtainable by adjusting the VORNILR

PR

1o 22

_£5% of setting with dial at 0.5 and #}¥0% setting with dial

from 0,0065 to 5.0, (LOG mcde Model 185 only).
09

XCG Fregquency Accuracvy
e o Z

When each mark on the diol is lined up with the frequency
index, the gencrator frocuency will lock to the crystal

reference frequcncy.

Frequency is accurzte to +0.005%% of setting.
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3.5

3.8

Sine Wave Distcrtion

Less than 0.3% from 50 Hz to 50 kHz. All harmonics below
-32 dB from 1 MHz +0 5 Miz.

Time Symmetry (SYMMLCTRY at NORMAL and FREQ(Hz) X100 to X10K)
Less than 0.5% from 1:1 to 10:1 of range.
Less than 3% from 10:1 to 1000:1 of range.

Less than 5% from 1000:1 to 100,000:1 of range on LOG mode,
Model 185.

Time Symmetry (SYMMETRY O:)

Frequency accuracyv is $20% with dial at 5. Maximum symmetry
ratio is 17:1 or 1:17 minimum, with dial at 5.

Symmetry ratio varied with dial setting is normal in these
models.

Trigger Baseline Variation VS Frequency

Check trigger baseline at A, waveform, TRIG MODE, AMPLITUDE
maximum CW and 0 dB and output loaded with a 50 ohm terminator.

Voltage less than #50 mVdc, dial at 5. Voltage variation less
than 100 mV f£rom top to 1/1000 of frequency range.

DD

o

T i i
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Model 183
5 MHz XCG/Sweep Generator

Model 184
5 MHz Sweep Generator
With Linear Sweep

Model 185
5 MHz Lin/Log Sweep Tanerator

Deciicalions
MODELS 183/184/185

VERSATILITY

Waveforms
Sine "\, , triangle "\, ,square "L, ,
ositive pulse 7L, negative pulse 1 ,
ramp 1, TTL pulse . and DC.
Operating Modes
Continuous, triggered, gated, and sweep.
(Model 183 has XCG mode also.)
Frequency Range
0.000% Hz to 5 MHz in 10 overlapping
ranges.
Modei 185 Only: Logarithmic distribu-
tion of 0.005 Hz to 5 MHz in 5 over-
lapping 5 decade ranges.
Frequency Vernier Range
Linear Mode: 1% of range.
Logarithmic Mode: 5% of range.

Main Output

N, . N, "L selectable and vari-
able from 20V p-p max (10V p-p into
5082). L , U selectable and vari-
able to £10V max (£5V into 5082).
into 5082).
Voltage Attenuation 0 to —80 dB: To
—60 dB in 20 dB steps, pius 20 dB vernier.

TTL Pulse Output
TTL pulse at generator frequency; rise
and fall times typically 15 ns. Symmetry
variable. Drives up to 20 TTL loads.
DC Offset and DC Output
Waveform offset and DC output select-
able through 5GS$2 output. Adjustable be-
tween £10V max (¥5V into 5082 load)
as offset or Vdc output.

GCV Output
0 to +5V open circuit. Proportional to
frequency of main generator; 1 k§2imped-
ance. For use as a horizontal drive signal.
VCG — Voltage Controlled Generator
Input Range: O to 5V.
Input Impedance: 5 k§2(Models 183 and
184); 19 k§2 (Model 185).
Output Frequency: Up to 1000:1 (linear
mode); 100,000:1 (logarithmic mode,
Model 185).
Linear Slew Rate: 2% ot range per Us.
Logarithmic Slew Rate: 0 to 80% of
range in 40 Us; 80 to 100% of range in
200 ps.
Linearity: 0.0001 Hz to 50 kHz, 0.5%.
Logarithmic Response: 1decade per volt.
Sweep
Sweep start and stop frequencies are held
for precise sweep limit adjustment.
Models 183 and 184: Continuous linear
sweep of frequency; sweep time of 100s
to 1 ms.
Medel 185: Linear (3 decades max) or
logarithmic (5 decades max); up or down
in frequency; continuous, in series of 10
steps, or triggered for one sweep or one
step; sweep/step time of 100s to 100 Us
in € ranges.
Sweep Output: +7.5V peak (open circuit)
ramp or stair step, 60052.
Trigger
Input Range: 1V peak-to-peak £10V.
Impedance: 10 k2, 33 pF.
Pulse Width: 50 Us minimum.
Repetition Rate: 5 MHz maximum.

HORIZONTAL PRECISION

Dial Accuracy
0.005 Hz to 5 MHz £2% of full scale.
0.0005 Hz to 0.005 Hz £4% of reading,
and *2% of full scale. (See XCG precision
specification.)

Time Symmetry
+1% from 0.005 to 500 kHz.

VERTICAL PRECISION

Amplitude Change With Frequency (Sine)
Less than:

0.1:dB 0to 100 kHz
0.2dB 100 kHz to 1 MHz
1dB 1 MHz to 5 MHz

Step Attenuator Accuracy
0.3 dB per 20 dB step.

Stability*
Short Term: 10.05% for 10 minutes
Long Term: 10.25% for 24 hours
*Amplitude, dc offset, and frequency in

linear mode.
Amplitude Symmetry

0 to 1 MHz, 1% of amplitude range.

XCG PRECISION (Model 183 Only)

Accuracy
$0.01% of each XCG setting.

Lock Time
X 1K thru top range Less than 500 ms
X 100 range Less than Bs
X 10 range Less than 50s

WAVEFORM PURITY

Sine Distortion
Less than:
0.5% for 10 Hz to 100 kHz
1% for 0.005 Hz to 1 MHz
All harmonics at least 30 dB down for
1 MHz to 5 MHz.
Triangle Linearity
Greater than 99% for 0.0005 Hz to
100 kHz.
Square Wave Rise and Fall Time
Less than 30 ns terminated into 502 load.

ENVIRONMENTAL

Specifications apply at 25°C 35°C. In-
strument will operate from 0°C to +50°C.

MECHANICAL

Dimensions
11% in./28.6 cm wide; 5% in./14.5 cm
high; 10% in./27.3 cm deep.
Weight
8.5 1b/3.9 kg net; 12 Ib/5.5 kg shipping.
Power
90 to 110V, 105 to 125V, 180 to 220V
or 210 to 250V; 50 to 400 Hz; less than
25 watts.

NOTE: Specifications apply from 10 to
100% of a selected frequency range and with
symmetry contro! off. Symmetry and vernier
affect frequency calibration. Maximum pos-
sible asymmetry is dependent upon fre-
quency setting.

ORDER INFORMATICN
(FOB San Diego)

Model 183 $695
Model 184 $485
Model 185 8595

Terms %% 10 days, net 30 day:

9045 Baboa Ave
©0 Box 5! Lot lrec
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MCDIFICATION OF MAIN BOARD 182-110A

The folliowing modifications were done on 182-110A P.C. board anc
became 132-110B: h

scillation shown on output waveforms, more obvious at -60 ¢3
cutput. Fixed by adding a 61.9 ohm series with C38 in the

Y. switch.

2. Oscillation shown on triangle waveforms only when X.1l, X.01
or X.001 range is selected. Fixed by adding a 0.01 uF betwean
R97 and R98 in the capacitance multiplier.

3. Added a 100 pf in parallel with R52 to improve the triangle
waveform at X1 MHz range.

4. Generator is free running with distorted triangle waveform a+
TRIG and GATED mode.

a. Free running with SYM control at NORMAL means that the
SYM pot is defective. :

b. Free running at a particular setting of the SYM control
means the SYM control pots are very far from tracking
and should be replaced. However, the pot can be used i-
Model 142. A 1.5 Kohm resistor was added to the emitter
of Q08 to allow less dependence on the tracking of the
SYM pot. .

5. A 0.01 uF capacitor was added to the base emitter of Q4 to
reduce the noise at the GCV OUT.

6. A 47 pf was added across R4 to improve the fast sweep respcrse.

7. R138 was removed and a 0.0l uF was added to R146 to improve
the high frequency waveform when amplitude VARIABLE is at
maximum CCW position. Distorted square wave if the 0.01 uF
capacitor is removed.

8. A 100 ohm resistor was added in series with R148 and R151 to
smooth the peak of the sine waveform at low level, amplitude
VARIABLE at maximum CCW position.



Modification to 182-110A - continued

?. LCxcess frequency jittering at 1/1000 of the frequency
range - fixed by disconnecting the group path near the MODZ
switch.

+7. Generator is free running at TRIG mode with the trigger
level set at a particular position. The squaring circuit
was modified.

Trigger base line oscillation - fixed by adding a 33 pf to
the base of Q42.

[
|
°

12. The two 33 pf caps were removed in the power supply's cir-
cuit because they do harm more than good on power supply

Kwok S. Lo
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