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WARRANTY

Waveiek warrants that all products of it own manufacture conform to Wavetek specific-
ations and are freg from defects In material and workmanship when used under normai
operating conditions and within the service conditions for which thay were furnished.

The cbligation of Wavetek hereunder shall expire ane (1) year after dalivery and is limited
to repairing, or at its option, replacing withowt charge, any such product which in
Wavetek's sole opinion proves 1o be defective within the scope of this Warranty. In the
event Wavatek is not able to rapair or replace defective products or components within a
reasonable time after recelpt thereof, Buyer shall be credited for thelr value at the
original purchase price.

Wavetek must be notified in writing of the defect or nonconformity within the warmranty
period and the affected product returned to Wavetek's factory or to an authorized service
center within thirty (30) days after discovery of such defect or nenconformity, Shipment
shall not be made without prior authorization by Wavetek,

This is Wavetek's sole warranty with respect 10 the products deliverad hereunder. No
statement, représentation, agreemeént or understanding, oral or written, made by an
agent, chstributor, representative or emplovee of Wavetek, which is not contained in this
warranty, wil be binding upon Wavetek, unlezs made In writing and axacuted by an
authorized Wavetek employee, Wavetek makes no other warranty of any kind whatso-
evar, expressed or implied, and all implisd warrantieas of merchantabiitty and
fitness for a particular use which exceed the aforestated cbilgation are hereby
disclaimed by Wavetek and sxcluded frem this agreement. Under no cir
cumstances shall Wavetek be liable to Buyer, in contract or in tort, for any special,
indirect, inctdental or eonsequential damages, expenges Insses or delays howaver
causen,
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SAFETY

Thig instrument is wired for earth grounding via the facility power wiring. Do not bypass
aarth grounding with two wire extension cords, plug adapiers, etc.

BEFQRE PLUGGING {N the instrument, comply with installation instructions.

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

The instrument power receptacle is connected to the instrument safety earth terminal
with a greenivellow wire. Do not alter this eonnection. (Reference: {—;'—_j or /A stamped
insige the rear panel near the safety earth terminal.} i

WARNING notes call attantion to paossible injury or death harzards in subsequent
cperations.

CAUTION notes call attention 1o posstble equipment damage in subsequent operations,



1.1 THEMODEL 185

wWavetck Model 185, the 5 MHz Lin/Log Sweep Generator,
is 4 precision source of sing, rangle, square, positive pulse
and negative pulse waveforms olus do valtage, Freguency of
the wavefarms is manually and remotely variable from
100 mHz 1o 5 MH2. Frecuencios are variable beth lincarly
and logarithsmically.

The generator can repetitively sweep between two individ
ually sut frequencies either linearly or logarithmically and
ata particular sweep rate. The sweep of frequencies can also
be taken in 10 equal steps, giving 171 frequency levels.

The amplitude of waveforms is variable from 20V p-p, open
circuit tmaximum, to —80 JdB. DG rference of the wave-
torms can be offset posilively and negatively.

The symmetry of ke waveforms is continuously adjustable
tram approximately 1:19 tm 18:1, Varying symmetry pro-
vides variable duty oyele pulses, saw tnoth and asymmetrical
sine waveforms.

A valtage representing generator freguency, a Tixed-ampli-
tude pulse train of that frequency, and a voliage ramgp
representing frequency sweep rate are provided as fron:
panel ouiputs.

1.2 SPECIFICATIONS

Soavifications {waveform, frequency, and amplitude selec-
mon!, aperating modes, precision laceuracy), and waveform
purity {quality) are listed in the following paragraphs,

1.2.1 Verstility

tWaveforms

Five selectable wavefarms, sine ™, , wiangle ™, .
square '], pasitive pulse L, negative pulse 1r
phus variable DC autput. Symmetry of all waveform autputs
is continuously adjustable from approximately 1:1910 19:1.
Varying symimatry provides variable duly cycle pulses, saw-
tooth, or ssymmetrical sing waveforms. Separate syne autput
is inciuded.
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SECTION
GENERAL DESCRIPTION

Control

Freguency can be controlled manually, with external voltage
(WCG) or with internally generaled ramp voltage. Both
linear and lagarithmin distribution of frequencies are avail-
able. Besides sweeping with the internal ramp voltage, the
froquency may be varied with an internal 10 step voltage,
Frequency may be saept, or stepped, uo or down: frequency
limits are set by wwo independent frequency dials.

Operating Frequency Range
Freguency selectable from 0.0001 H: to & MHz in the
following linear ranues:

X 0.001 . 0.0001 Hz to 0005 HF
xom 0.001 Hz to 0.05 Hz
xo. . 0005 Hr 1o 0.6 Hz

X1 . . . . . . . . .. . . .DbOSHztoGHz

X1, . DEHzto 50 Hz
X 100 0.5 Hz o 500 Hz
XK . 5 Hz to b kHz
w0k . S0 H: to 50 kHz
K00k | . 800 Hz to 500 kHz
i . B kHz to B MHz

Froguency selectable from 0,005 Hz to 5§ MHz in the follow:-
ing lagarithmic ranges (5 decaces of frequency per range):

X 100 0005 Hz to 500 He
XK . 0.05 Hz 1o 5 kHz
X 10K 0.5 Hzto B0 kHz
X100k . 5 Hz to b00O kHz
K. . G0H7tob MHz

NOTE

When SYMMETRY cantrol iz used, the output
frequency s diffarant from the dial indicated
frequency. The mmaxinuet Symmelry rato ob-
tainable i also deperdent on the frequency
iz setting.

Main Ouiput

'H"\_J . S . -]_; - varigble to 20V p-p into open circuil
and 10% p-p inte 508} lvad. DC offset of waveform {or DC
i% salected) is adjustable to 210 wolts open circuit and £5
worlts inko 5082 load,
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1, o, DS D to +70 or —10 volts into opan circuit
and Q tp +5 or =5 volts into 5080 load.

Output dc voltage is limited to approximately 10 volt
open circuit and output current is limited to approximately
130 mA.

Cutput can be attenuated from ¢ dB 10 80 dB; —B60dB
in 20 dB steps, plus a 20 dB vernier for continuous variation
{20 dB vernier does not affect offset or DCY.

Pulse Output

Qutput voltage s TTL compatible, Rise and fall times are
typically 15 ns. Syne 38 normally a symmetrical square
waveform; with SYMMETRY conirol ON, it is rectangular.

Sweep Output

SWEEPR OUT eonnector provides a nominal Ote + 7.5V
fopen circuil) ramp from a 6000 source impedance
and a stair step waweform in 10 sleps. when step
sweep is selected.

DC Offset

DC offset of %, ., ~, ,or T  waveform, or DC if
selected, is adjustable to 210 volts open circait and £5 volis
inte 2 5081 load, Qutput current is limited to approximately
130 mA. Waveform + offset is limited to 210V inko an open
circuit.

GLV Output

A de voltage proportionzl to the instantaneous frequency
of the generator output, 0 to +5Y, open circait, 1 k2
source impedance,

1.2.2  Operating Modles

Continuous

Operating as a standard YCG ivoltage controlied generator),
frequancy output is determined by fraont panel contral
seftings in conjunction with external control voltage at

VCG IN,

Triggered

Only one complate cycle of output appears at 5082 OUT
connectar for each pulse applied 1o TRIG IN connector
tor press of AR TRIG switch) .

Gated

Same 28 triggered mode except that output oscillations
continue for duration of nating signal applied to TRIG 1N
connectar [or as the MAN TRIG switch s depressad).

1.2
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Sween

The internal ramp generator can sweep the main generator
upor down in frequency, dinearty (3 decades) or logarithmic-
afly 15 decades), up ar down, ar in 10 discrete steps. The
main generator autput may be continuous or triggered lor
ONE SWeep of one step.

Sweap/Step Time: The time for each sweep/step ramp can
be waried from 100t to 100 ps in B ranges.

1.2.3  Voltage Contolled Generator

YCG Contral Range: In linear mode, up to 1000:1 fre-
guency change with externa! voltage input. In logarithmiic
mode, up te 100,000:1 change, Lpper frequency limited to
max of selected range.

Input Impedance: 10 k&1
VLG Voltage: 010 Y.
Linear YCG Slew Rate: 2% of ranga per ps.

Logarithmic VCG Slew Rate: 0 to 80% of range in 40 us
30 o 1004 of range in 200 i35

Linear ¥CG Response: 0.1 mHz to 50 kHz £0.6%.

Logarithmic Responsa: Approximately one decade of fre-
quency per volt input.

1.2.4  Triggered Generaior

Trigger pulse is 1V p-p to £10V; ihput impedance is 10 kL2,
32 pF; minimum pulse width is 50 ns; maximum repetition
rata is 5 MHz.

125 Horizontal Precision

Dial Accuracy {Symmetrical Waveform and Lirear Mode)
+2% of full scale for D005 Hz to & MH2.

+4% of reading and 2% of full scale for 0.0005 H7 to
0.00% Hz.

Frequency Yernier

Approximazely 1% of range in lingar scale. Approximately
5% of reading in logarithmic scale. Vernier affects calibra-
tion of both freguency dials.

Time Symmetry
1% for 0,006 to 500 kHz.

1.2.6  Vertical Precision

Amplituds Change With Frequency {Sing}
Less than 0.1 dB to 100 kHz.



Less than 0.2 dB to 1 MHz.
Less than 1 df to & MHz,

Step Attenuator Sccuracy
=0.3dB per 20dB step.

Stahikity
Shwart Term: £0.05% for 10 minutes.
Long Term: =0.Z8% far 24 howrs,

Perarntagas apply taarmplitude, de offset and main ganeratar
frequency in the linear mode,

Amplitude Symmetry
1% of amplitude range o 1 MH: for sl symmerrical
waveforms.

127  Purity

Sine Distortion

Less than 0.6% for 10 Hz to 50 kHz,

Less than 1% for 0.005 Hz 1o 500 kHz,

All harmonics at least 30 dB daw for X 1 MHz range.

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

Square Wave Rise and Fall Time

Legs than 20 ng terminated into 50U load.
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Square Wave Total Aberrations
Less thar =550 o) peakdo-peak vollage frort 1 to 10Vp-o
{OHgel: OFF).

1.2.8 Environmental

All specifications listed are o 23°C +£5°C. For operation
Tam 0°C to 55°C. soecifisations 'nciuding borizontal pre-
cisian, ampliude gymmetry, anc sine wave cistorion are
deraied by 2 iaciony o 2.

1.2.9  Mechaniel

Dimensions
11 in/28.6emwide: 5% in /14 5cm high: 10% in./27.3 em
deey.

Weight
A0 Ib/3.8 kg ret; 12 I/5.5 kg shipping.

1210 Power

80v 1o 110V, 105V o 125V, T80V 10 220 or 210V to
2500 a0 He to 400 Hz; less than 2?5 watis.

NOTE

Specifications apaly from 100 100% of a
sefected frequancy range with SYMMETRY
cantrol GFE.
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21 UNPACKING INSPECTION

After carefully unpacking the instrument, inspect the ex-
tornal parts for damage to knobs, dials, indicators, surface
areas, etc. If therc is damage, file a claim with the carrier
who twansported the instrument. Retain the shipping can-
tainer and packing materizl for use in case reshipment is
requirec.

22 PREPARATION FOR USE

Before canngcting the instrument to ling power, be sure tha
rear panel 119/230% and HIFLO switches are set to the
value nearest the line voltage and that the fuse is correct for
the switch setting. Be sure that the plug on the power cord
is the proper mate for the ling receptacle,

AL Line Voltage Switch A SwichB Fusa [5B]
90-110 115 LO 1/4 amp
105 - 125 115 HI 144 armp
180 - 220 220 La 148 amp
210 - 250 230 HI 1/8 amp

23 ELECTRICAL ACCEPTANCE CHECK

This checkout propedure verifies the generator operation, [
4 malfunction is found, refer to the Warranty in the front of
this rnanual. An ascilloscope, 5052 coax cable and BOS2
Teedithwy are needed for this procedure [figure 2-1).
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SECTION
INITIAL PREPARATION

Preset the generator front panel controls as follows:

Coptral Pasition
GEN MODE P CONT (LIMG
WAVEFORM . . . . . . . .. Ly
SYMMETRY P MORMAL
FREQ Range . . - . . . « « . « « « . XK
FREQWERMIER . . . . . . . . . . . &AL
START FREQ Dial - . . . . . . . . . . . 1
AMPLITUDE . . GdE
AMPLITUDE YARIABLE . Full clockeise
DG OFFSET .o . Center
TRIG LEVEL . . Full counterclockwise
SWEEP MODE e CONT RAMP
STOP FREQ Dial, . . . . . . . . . o . . 5
SWEEP TIME Range 10:0s

SWEEP TIME YARIABLE Full clackwise

Perfarm the steps in wble 2-T. Only approximate values are
required 1 verify cperation,

MODEL 1E5
500 LOAD | OSCILLO-
508 SCOPE
ouT

Figure 2-1. Acceplance Test Setup

Tabla 2-1. Performance Chechout

Step Control Pasiticn/Operation Ohserve at 5052 OUT
Function
1 POWER Peysh on Singwave, 1 kHz, 10¥ pp
2 WAVEFORM o Triangle wave
3 WAVEFORM T, SqUate wave
4 WAVEFQORM I Fositive pulse

21
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Table 2-1. Performance Checkout {Contnued)

22

Step Control Position/Qperation Ohserve at 508 QUT
5 r WAVEFORM ir MNegative puise
Li] SYMMETRY ow Frequensy = 14, decreasing negative pulse width
7 SYMMETRY cow Decreasing positive pulse width
B SYMMETRY MOAMAL -——
a WAVEFORM . (OFFSETH i Sine wave, 1 kHz
Frequency : .
10 FREQ Range X 1M Frequency - 1 MHe
1 FREQ VERMNIER oo Frequency decreases 1%
12 FREC VERNIER CaL - -
13 START FREQ Dial 5 Frequency = & MHz
14 GEN MODE CONT [LOG) : Frequency = B MHz
15 : START FREQ Dial 000005 ! Fraguency = 50 Hz
15 | GENMQODE CONT {LIN} Frequency = 50 kHz
17 FREQ Range ¥ 100k thru X001 Decrease in frequengy
18 FREQ Range YK Frequency = b0 Hz
18 START FREQ Dial 1 -——=
Amplitude
20 AMPLITUDE Rar‘lge. —60 dBE 10 m¥ pep
al AMPLITUDE cow Im¥ pp
VARIABLE
22 AMPLITUDE Range . 0 1Y p-p
23 DC OFFSET : oW Pasitive slew; about +0V positive peak
24 OC OFFSET oo Negative shew; about —5Y negative peak
25 WAVEFORM “v [Not OFFSET) i Triangie wave
T Trigger & Gate :
i i
26 i GEMN MODE TRIG (LIM} l 0 Vdc
27 MAN TRIG Press Generate one evele
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Tahle 2-1. Ac¢ceptance Check (Continued)

Step Control Paosition/Oparation Observe at BOL OUT

28 GEMN MODE GATED (LIMI 0 Wde

s ] MAN TRIG Press and hold Continuaus v waveform

30 MAM THIG Release 0 vdo

Swepp

KA GEM MODE SWEEP (LIMY Frequency saveep from START FREQ setting to STOP
FREQ setting every 157

32 SWEER MODE TRIG RAMP Start frequency = 1 kHz

33 MAN TRIG Press (enarate one aweep

a4 SWEEP MODE COMT STEP Frequency stop 1717 of sweep range every 1s, reset after
10th step,

L) SWEER TLME Full cowe 103 steps

VARIABLE

36 SWEP TIME Bange 158100 ms 13 steps

37 SWEEP MODE SIMGLE 5TER -—=

33 MAM TRIG Press Jne step

*This is a2 good 1ime to check the other outputs by disconnecling the cable at S081 OUT and connecting o SWE OUT: observe
a 7.8 V ramp waveform. Connect to GOV OUT: ohserve & ramp plus do. Connect to Pulse OUT; abserve 2.4 W positive pulse,
Reconnect cable to 5083 OUT and continue with slep 32,



3.1 CONTROLS AND COMNNECTORS

The genmerator front panel controls and connectors are
showen in figure 3-1 and keyed to the following descriptions:

(1)  POWER Switch

Power is turned on and off with the POWER push-
button. The START FREQ dial index {1A) lights
when powar is turned on.

(3) START FREQ Dial

Frequency settings of the dial multiplied by fre-
(UENCY range @ determing putput frequendy,
In frequency sween operation, thiz dial delermings
the frequency from which sweep is slarted .
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SECTION
OPERATION

STOP FREQ Dial

Thas dial is used in sweep mode only. Frequency
settings of the SITOP FREQ dial multipliegd by
frequency range (1 determines the frequancy
atwhich sweep is stopped. (See figure 3 2] Seiting
this dial for values greater than the START FAEQ
dial @ settings cefing upward sweening fragquen-
cies, and setting it for lower values than start fre-
quency settings defing downward sweeps,

SWEEP MODE Selector

The SWEEP MODE selector is crabled by tho
GEN MODE selector (13} _set to SWEEP, The
STOP FREQ dial index @ turns on when
SWEEP made is selected. An internally-gensrated

201918 17 16 15 1413 1211810 8 7 6

Figure 3-1. Front Panel Controls and Connectors

31



GCW
auT

5082
QuT

STOP SWEEP TIME |

FREQ A

LEVEL SWEEP
WIDTH

START

FREQ |

LEVEL:
i Y
- )
ov ;
L]

ETART FREQ ITOF FRED
DAL SETTING DAL SETTING

Figure 3-2. Effect of Sweep Tima and Width
on Dutput Frequency

valtage ramp becomes an internal YCG input, The
start frequency of the generatar is determined by
the START FREQdial (2) and thestop frequery
is determined by the STOP FREQ dial

The SWEEP START and SWEEF STOF settinos
will old the autpot sfional a1 the start and stop
freguencigs,  respectively, while the START
FREQ (2) and STOP FREQ (3) dials are ad-
justed. CONT RAMP allows frequency sweeping to
occur #t the rave set by . TRIG RAMP glows
trignering by @ ar of a single swoep,
CONT STEP allows 10 egual frequency iteps
(11 1evels), the Yirst level set by , the last
by @ . Step duration is set by @ [see
figure 3-31_ Simgle step allvws triggering by @
ar @ of a single step in Irequency.

SWEEP TIME Cantrol

Freguency of the internal sween ramp, and thus,
the sweep repetition rate, is governed by the SWEEF
TIME contral (see figure 3-2), The large knob, when
rotated to a detant ling, determines the range con-
wolled by the WARLABLE knoh. The range values
are shown on aither side of the detent line. In OFF
position, the ramp generator is turned off.

®
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hMain Output Connector

Masimuim sutput of 10V pep slgnals inta @ S05%
load {20% p-p open circuit] is orovided at the
508 OUT conmectar; all generator mode signals
are delivered at this connector. See @ for ampli-
tude of output,

AMPLITUDE Control

The AMPLITUDE switch affects wavefarms, do
output and waveform de offset. The VYARIABLE
contral atfecls waveforms only. Maximum waye-
farm amplitude is with the O dB setting of the
AMPLITUDE control and with the VARIABLE
contral fully ow {see table 3-1). Amplitude is da-
creased 20 dB with VARIABLE control fully cow.

Table 3-1. Maximum Voltage at ¢ dB

5042
Function Open Cireuit Tet mination
“ S 200 pp 10V p-p
n Q1w +10Y 0145y
o Oto - TOV 0 to -5V
oc 210V *5Y

Synchranizing Puise Cutput Connector

A fixed aroplitude (0 to about 5%} TTL pulse of
the generator frequency is provided at the PULSE
DUT cormectar. This output can be used a5 a
synchvonizing reference for the main cutpit @ .
Phase of the wavetorms relative to the sync output
is shown in figure 3.4,

— START FREQUENCY

STEP TIME ~ SWEEF TIME*’]

—

SWEEP
RAMP

S

STOP FREQUENCY

Figure 3-3. Comparison of Step 2nd Sweep Times
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TTL PULSE

TRIANGLE ) P R N, S,
SINE [ . A S, W
SOUARE b—r—d——}-—4__l_

POSITIVE PULSE

NEGATIVE PULSE

Figure 3-4, Pulse/Waveform Phase Relatipnship

and Waveform Feference Lings

®

DC OFFSET Cantral

Offset af wavefarms and de valtage are cantrolled
by the DG OFFSET contral. The WAVEFORM
switeh @ must be in one of the tour right-hand
sellings. Center of the waveform reference {fig-
ure 3-4 is skewed positiva with clockwise rotation,
negative wilh counterclock wise rotation. Oifsatand
dc voltage maximums are £5Y {509} terminated).
S figure 3-B for restrictians.

WAVEFORN Selector

Sine ™, | riangle ., ,and square  _ wave-
forms, and positive and negative square pulse
traims oL, L are selegted for output by the
WAVEFORN selector, with or withoul de offset.
When set for de offset, the inner Knok cantrols
the 6% (0L terminated) offset. DC is selected
for de autput with voltage controlled by th.. inner

knab

Manual Trigger Comtrol

In TRIG mode , the MAN TRIG pushbutton
is used o trigger a singte cyele of waveform autput
and, in the GATED mode, to gate the output of
waveforms wntil released.

MOTE

The TRIG LEVEL controf (13) must be fully

CoWl

INTO 052 LOAD

BV — —-ﬂ — —
TRIANGLE P
WAVEFORM 0w — -

Sy — — — —
aoc
QFFSET
B — e — — — — — — —
Y — — — — — — —
POSITIVE NEGATIVE
OC OF FSET DC OFFSET

v EXCESSIVE EXCESSIVE
POSITIVE MEGATIVE
OFFSET OR OFFEET OR
LOADING LOADING

Figure 3-5. D OFFSET Controf

Remote Trigger Input Connactor

The TRIG IN connector accepts voltage level inputs
that trigger and gate the yenerator. (See @ and
@ 4 The tringer level conirol datarmines
the lewal at which the TRIG IN input is accepted
for triggering or gating. A positive-going excursion
through a voltage level, which can be set in the
range of —7.8Y to +75Y by the TRIG LEVEL
control triggers or gates the generator operation,

A negative-going de excursion thraugh the trigger
level ends gated operation. Figure 3-68 shows trig-
gering and gating of the penerator waveforms at
time t7, Once triggered or gated, a full cycle of the
selected waveform i cutput 1o jts completion:
when gating s removed at time t2, for example,
the last full cyele of waveform completes itself al
tima 13,

Trigger Level Control

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

is accepted as a trigger in the yeneraror trigger and
gated modes. [Ses and @ .} The trigger
level can be varied from fuliy clockwise, where a
positive-qoing excursion thru —7 8% is a trigger, to
fully counterclockwise, where a pasitive-going ex-
cursion thru +7.5Y is a trigger.
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TRIGGER MCOBE GATED MODE
TRIGGER |11 1 Itz
LEVEL | 1 I
| | |
TRIG IN Nt QFL'E;/ET-'E\"'K:
i [ B il L]
i | TIME
E
TTL PULSE w——-ll-rl——-——— M
I ! ' :E
I | T3
TRIANGLE w_(\v— _W
I ! m
I ! i
e w—d\—— AN
|
| |
I
saUARE  ov--l---- ___,FHJ[H _
] |
. i ]
posPuLse ov—yl L JLTLIL
] |
| I
NEGPULSE OV—h —— —LLﬂ_ﬂ_l_
]

Figure 3-6. Generator Trigger and Gated Control

@

3.4

Generater Mode Selector

Lingariy (LM o fodarithinica iy sLDG ) valibiraled
cantrol of continuous {CONTY, trigogered [TRIGE,
or GATED frequencies or the sweep or step mades
of frequency (SWEEF) is selectabie as the generator
mode of oparation by the GEN MODE selector.

Gengrator modes are;

1. Continuous — An uninterrupted output of
the selected waveform at the selected fre-
quency and amplitude,

2. Triggered — One cycle of the selected wawe-
form at the sefected fraquency and amplitude
when the trigger signal is detected at TRIG
I @ or when manually triggered at

an .

3. Gated — A burst of the selected waveform at
the selected frequency and amplitude, which
starts when the gate signal is detecind at
TRIG IM @ and lasts throeegh the comple-
tian af the last cycle started before the
removal of the gate signal, or starts and stops
when manually gated at
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4, Sweep - One of several mades controlled
by @ . Main generatar frequencies may ba
swent un and down or stepoad op ard down,

Swrep and step may be continuous or trig-
gered,

@ Sweep Ramp Quiput Connacior

The internal sweep genarator ramp is available at
the SWF OUT connector. Ramp frequency s varied
by the SWEEP TIME control. (See figure 3-2.) Q-
put is a 0 to +8% rgmp, BOCLL source im pedance.

18  Waveform SYMMETRY Control

Mormal syrmetrical ootput results when 5% M-
METRY is set to NORMAL; an asymmeirical, or
unbalanced, waveform resuits when SYMMETRY
i5 52t hetween ™. amd L7 L [Asymmetric oper-
ation reduces generator frequency to approximately
1/10th the normal output.] Figure 3.7 shows the
effect of SYMMETRY control on ihe wavefarms,

NOTE

WWhen SYMMETRY contol is used. the output
frequency is different from the dial indicated
freguency. The maximum symmewy ratio ofs
safnable afsn dapends on the fecuency diat
setting. Typical examples are shown in tabfles 3.2
and 35

ASYMMETRY .-~
(ROTATE CW}

ASYMMETRY ™.
[ROTATE COWE

SYMMETRY
(NORRE

TTL

(U [ T O O

AN AN AV ANV
A VANRVAVAN AW AY
LT e

S Ty N s P N oy N -
AR [ iy ¥ By Gl It s Y

Figure 3-7. Effect of SYMMETRY Contral
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Table 3-2. Linear Dial Setting

Frequency Hange X 100K

Dial Setting 3] . | 4 3 2 1 0.5_
Indicated Frequency ) 400 kHz 400 kHz 300 kHz 200 kH= 100 kHe 50 kHz
Dutput Freguency 54 kHz 44 kHz 33 kHz 23 kH7 12 kHz 5.b kHz
Maximum Symimetry Hatio 18:1 18:1 18:1 17:1 16:1 16:1

Table 3-%. Logarithmic Dial Setting

Frequency Range X 100K

Dial Setting | 5 05 0.05 0.005 10,0005 0.00008
Indicated Fraquency . 503 kHz G0 kH7 5 kH: B00 H7 I BOHz 5 He
Output Freguency 53 kHz TElkHe 1.7 kHz 420 Hz B3 Hz .6 Hz
Waximum Symmetry Ratio 18:1 16:1 o:1 2.2:1. . 1.2:11 1:1

@

GOV Output Connector

GCY OUT provides de excursions of 0 to abour
+5% which represant the output frequency in the
selected range. Source impedance s B KE2.

Frequency Range Controi

The selected range settings of the FREQ selector,
multiplied with the frequency dial @ satting
determine output frequency. LIM settings are for
linear modes only, LIN/LOG settings are tor linsar
or logarithimic modes,

Freguency YERMNIER Control

The freguency is as tabeled an and @ ,
when the YERMIER contral is set fully clockwise
1o CAL (ealibrated). Rotaling the VERNIER con-
trol counterclockwise decreases output frequenuy.
The ranoe is approximately 1% of the sslected fre-
OUBRCY ranme.

VLG Input Connector

DC woltage excursions of 0 1o 15 wvolts at the
VCG IN cannectar control freguency within the
selected range. Positive inputs increase frequencies
set by the frequency dial @ ard range con-
ol @ , and negative inputs decrease the fra-

quencies. Input impedance is 10 kL2 Freguency
excursions of 1000:1 (linsar model and 100,000:1
liogarithmic mode) are possikile.

3.2 OPERATION

Operation is discussed in terms of continuous, triggered,
gated, sweep [and step] and ¥CG.

3.21  Signal Termination

Propar signal termination. or loading, of the generator con-
necturs is necessary for its specified operation. For example,
the proper lermination of the main output is shown in
figure 3-8. Placing the 50L terminatar, or BOLL resistance,
in paralld with & higher impedance matches the receiving

RECEIVING
MODEL 185 INSTRUNMENT
oUTRUT EFFECTIVE
IMPEDANCE RG58 OR CIRCUIT
ECQUIVALENT RESISTANCE
£
CUTPUT 50i2 LOAD g ‘SLIC()EANL;L
ANPLIFIER 7

Figure 3-8. Signal Termination

b
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instrument input impedance to the yenerator output im-
pedance, thereby minimizing signaf reflection or power loss
on the lins dug to phisses angle mismatoh.

The input and outpat impedance ol thegenerator connectors
are listed below:

Cannestar Impetance
500 QUT [uie
TRIG IN 10 kit
PULSE OUT [TTLH

SWPOUT 50O
YOG N 10 kst
GCV QUT 1 kit

*The PLILSE OUT connector can drive up ta 20 Transistor-Transisior
Lagic (FTL} lgads (low level betwesn 0V gnd DAY, and high lavel
between 2.4 end 5V,

3.22 Continuous Operation

Basic, or continuous, aperation of the gemerator involves
wrning on power, selecting a8 cantinuous output moda,
selecting a waveform, and setting the output sighal fraguency
and amplitede, When operation is oritical, allow a one-half
hour warm-ug pariod. The Tolfowing steps demonstrate use
as a basic function genarator:

Step Control/Connectar Setting

1 5052 OUT Cannect circuit (rafer 1o
paragraph 3,21},

2 PULSE QUT Use for external synchro-
rization, if required.

3 GEN MODE CONT (LIN or LOG).

4 WaVEFORM Choose arte of the [eft-hand
set of waveforms. If de or
dc offset is desired, use
right-hand set,

] SYMMETRY NORMAL or desivad asym-
metry. |Affects frequency
calibration.}

B FREQ As desired for frequency
fange.

¥ START FREQ Dal Az desired tor exact fre-
GUBNGY.

8 FREQ VERMIER CAL, unless extreme fre-
Quency  accuracy s re-
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Stap Control /Connrector Setting

quired, inwhich case, mon.
itor with a treguency coun-

igr.
9 AMPLITUDE Az desived,
19 AMPLITUDE Ag desired.

YARIABLE
il DC OFFSET A desired (step 4, right-
hand et of waveformns
¥Frust be chosani.

3.2.3  Trigger Mode

Operation as a wiggered one cycle generator is as for a basic
function gemerator, only the operating rmode is triggered
{TRIG} instead of continugus (CONTI, and a manual or
remote trigger IMAN TRIG, TRIG IN) is used 1o start the
single cycle of waveform, Perform the steps given in
paragraph 3.2.2, onby set the GEN MODE cantrol in step 3
to TRIG, Rafer 1o paragraph 3.2.4 for triggering,

NMOTE

The gererator sweep cireult can e used as
souree of repetitive frigger inputs.

3.2.4  Triggering
Manual trigger as follows:

Step Cantrol /Connector Setting

1 TRIG LEVEL Full caw.

2 MAN TRIG Press for each eycledesired,

Remate trigger as fallaws:

Step Control/Connector Sorting

1 TRIG LEVEL Rotate the TRIG LEVEL
contrel cw to set negative
thresholds as low as —7.5Y
through which a2 positive-
going TRIG N connegtor
nput can pass 1o provide
triggering. COW sets posi
tive threshiplds of up i
+7.8V through which a pos-
itive-going TRIG 1IN lawel
can pass to provide trigger-
ing.



Step

Control{Connector

TRIG IM

Setting

Apply apasitive-going valt-

aoe (through the threshold
sex in the preceding step)
1o the TRLG M connector
tQ provide remate trigyer-
ing.

CAUTION

Avoid voltages greatar than 50V at TRIG N
to prevent damage to the generator.

" 325 GATED for Tone Burst] Mode

Onperation 4s a gated or tene burst generator is as for a Wig-
gered generator, only the uperating mode s GATED, and
seleasing the MAN TRIG or removing the remote wigges
valtage ends the st of ourpuat waveform. Perforn the
stegs of paragraph 3.2.2, only set the GEN MODE conirol
10 GATED. Refes to paragraph 3.2.4 for triggering,

3.2.6 SWEEP Mode

The generaior can be set fur a repetitive sweep [CONT
HAMP, triggered swoep [TRIG RAMP), ropetitive stepning
[COMT STEP} or single stops (SINGLE STEP) of output
trequencics within a given range. Operation is like contin-
pews mode, only a separately controlled, internal ramp
generater Or step generator provides an additional MGG
inpuet to contral frequency. (This internally-generated ramp
ar step is also available at the SWP QUT coonector.p The
sweep or stap rate iseontrolled by the SWEEP TIME cantral.
Perform the steps given in paragraph 3.2.2, only set the
GEN MODE contral in step 3 to SWEEP and include the
tollowing steps:

Step Contral/Connector Sotting

i SWEEFP MOBDE SWEEP START.

2 START FREQ Dial [Mesired start sweep/step
frequency.

3 SWEEP MODE SWEEP STOP,

4 STOF FREQ Dial Desired  stop  sweep/step
frequency.

5 SWEEP MODE Desired mode.

B SWEEP TIME A desired,

Far trigaering in TR1G RAMY mode, refer to parayraph 3.2.4.
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3.27 Voltage Control — VCG

Operalion with voltage control can be dore in any mode
but is usually done in continuous mode; the frequency
within a2 pariicular range is additionally cantrolled with de
fevels within £5Y, injected at the YCG IN connector. Per-
farm the 4teps given in paragraph 322, only set the fre-
quency dial ta determing a reference from which the frequen-
gy is to be voltage controlled:

1. Far fraquency control with positive de inputs at
YOG 1M, set the dial for a lower timit from which
frequency is 1o be increased,

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

3 For maodulation with an av inpot at WGG N, set
the dial at the desired center frequency. Do not
exceed the maximum dynamic range of the salecred
frequency range.

Figure 3-8 is a nomograph with examples of the frequency
dial effect as a refercnce for YOG IN valtages. Example 1
shows that with 0% WCG input {2nd columnd, freguancy
j3rd column! is as determined by the frequency dial setting
of 2 st column), Exampie 2 shows thar with a positive
VGG input, output Irequency is increased. Example 3 shows

FACTOR OF
START FREQ VGG s0{l QuT
DIAL SETTING VOLTAGE FREQUENCY
15} 5 &Y T 05 = { DO0E]
T -S4y
LBl 44 -3V 1 §0008]
-
-2+ £
o
(05! 3+ 1y g 2 1006k
- —
L L E
TR
1,005 2 v a1 105
.
I o
T
1.0005] 1= Y T, aL (5
T
A E‘\'AM“‘; o
L L8
1000051 005 +Bv-L 5+ (B

LINEAR AMD |LOGARITHMIC

NOTE
The FREQ VERNIER must be rotated full cow
for 10001 finear range. Leave the FREQ VER-
NIER on CAL for 100008 1 fagarithmic range.

Figure 3-8. VCG Voliage-to-Frequency Nomograph




that with a negative WCG input, output frequency is de-
creased. {Mote that the Factor of BOL QUT Freguency
cofumn must be muitipiied by the frequency range in arder

38
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to give the actual 9080 GUT trequency 1+ For full 1000:1
linear made VLG sweaep of the genaratur frequencies, sel
the FREQ VERMIEH tull cow.
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'| CONTROL SWITCH A AMPL
| r S |
VGG o
IN | I - -
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| | EOURCE q—t TANCE  |4—
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| L — CONVERTER ATTEN-
| b UATOR
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-
MODE TRIGGER
LoG ] aMPLIFIER [ OFFSET
(CONVERTER -
TRIG
N o FEW LIET
SOUARING o TRAIGGER MANUAL _ PEN
s ™ cireut LOGIC |— & TRIGGER — CIRCUIT — - — - - — — - — - - — — — — — O} LIFT
| {OPTIONALK G
— |
— — —_ = —_ = [ —_— _T— i — —— .-._I = Wk
s SWEEP g buT
VERNIER -1 HAMP i | SWEEP INVERTING
= SWEEF | RAMP L AMELIFIER
! CUTPUT
| TRIGGER GENERATOR| o b AMP —
i
4 CLODCK| ™ CONT
! 1ISTATE 1,2,4,8
- - EINARY DA
% COUNTER CONVERTER |
L L I FRED
MODE
CONTROL —
| GIRCWUIT SWEEP
L _ o _ - GENERATOR SWEEP
- - START
FREQ
) R

Figure 4-1, Simplifred Block Dijagram
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4.1 WOLTAGE CONTROLLED GENERATOR

The heart of the generator consists of the positive and nega-
live current sources, the current swilch, 1iming capacitors,
triangle amplifier, and hysteresis switch (Eigure 4-1].

The positive and negative current sources generate equal
but opposite polarity currents which charge and discharge
the timing capavitor selected by the range selector. The
current switch, which is contmlled by the hysteresis switch,
seiects either the positive or the negative current a5 the
input to the capacitot. Since the capacitor is being charged
by a current source which changes polarity periodically, the
voltage across the capacitor forms a triangle wavefarm, This
waveform is fed througih the triangle buffer amplifizr ta the
hysteresis switeh. The hystaresis switch determines when
the triangle waveform reaches predetermined positive and
negative peak values. When this occurs, the output of the
hysteresis changes state and causes the current swilch 10
select the opposite palarity current. The output of the
hysteresis switch is a square wave whase edges comespond
ta the triangle peak values.

The maghitede of the current produced by the current
sources is dependent upon the owdput of the VCG amphifier,
By varyiny the output of the VWCG armplifier, the frequency
of the triangle and sguare wavetorms may he controfled.

In grder to generate sine waves, the triangle waveform is
sing shaped in the sine converter circuit with nonlinear
elements. The waweform switch selects the wavefarm of
interast and a portion of the signal is selecved by the ampli-
tade potenziometer and applizd to the output amplifier.
The output amplifier is capable of driving a 501t load and
may be de affset, The amplifier aulput is routed 1o a BOGL
attenuator which can provide 60 dB ot attenuation in 20 dB
steps. An additional 20 dB of attenuation can be obtained
from the amplitude cantral.

The square wave from e hysteresis switch 15 also applied
to the TTL syne pulse generator, whoge sguare wave cutput
ts TTL compatible.

To change freguency ranoes, different timing capacitors
may be selected by the Trequency range switch. (On the very
slove frequencies the capacitance multiplier becormes active.
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SECTION
CIRCUIT DESCRIPTION

This circuit senses the capacitor charging current and then
subtracts a certain percentame of i1 from the mpacitor. Az a
restilt, the capacitor does not charge as fast, and the fre-
fuency, asa result, is lower.

Several thirgs can affect the frequency of the genarator by
varying the output of the VCG amplifier. One is the start fre-
quency dial of the function generator (alse called the sweep
start frequency dial]. When the peneralor is In the con-
tinuouws mode, the swoep inverting amphifier generates a
positive refergnee voltage which is applied to Lhe star fre
quency polentiometer. A& percentage of this voltadge is ap
plied tv the VTG anplifier as an input. In addilion 1o the
freguency dial, the frequency vernier feeds in a voltage to
the WCG ammplifiar, The range of the wernier is approxi.
mately 1% ot the full scale frequency. Finally, an external
voliage applied 1o the WCG input can control the fraquency
of the generator lopop. The WCG input allows frequency
modulation of the generatar by an external signal.

A lag converter can be switched into the feedback loop
from the negative current source 1o the YCG amplifier. This
lpg converter forces the current generators to generate cur-
vants that are logarithmically relaled 1o the VCG input
signal, The relationship is approximately ong decade of
current change per volt of YOG inpet change.

Under normal conditions the generalor aop rans with the
positive and negative current sources balanced, Thig results
in symmetrical sine, wiangle and sguare wavefcrms, or in
the case of Lhe square wavetoem, & duty oycle of 50%. By
varying the symmetry control, the current sources may be
unbalaneed which results in the guneration of asymmetrical
waveforms, This allows the generztion of pulses, ramps, and
other waveshapes,

In the trigger made, the generator is stopped by the trigger
arnplitier . This amplifier campares the outpui of the triangle
amplitier w0 gound. 1ts outnut draws Just the right grount
ol current away fram the capacitor to keep ital 2ero volts.
This level is known a8 the trigger baseline. When an exlarnal
signal is applisd Lo the lrigasr input, it s shaped into 3 tast
rise time pulse by the squaring circait and is applied to tha
trigger logic circuil. This circuil in turn shuts off the wigder
armplifier lor one cyde ot the output waveform . Trigoer
input ray dlso be made manually by the manual tigger
switch.
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The wigger logie circult alsn allows the yenerator to run in
the gated made. In this mode the generator will run as long
as the trigoor mput sianal is positive. When it goes negative,
the generator will continue to vun until the last eyele is
complete and Bhen remain at the triggor baseling level.

Either lingar ramp sweep of a 10 step staircase waveform
may be gelected as the swesp signal. The sweep rignal i3 then
aiyplied to the sweep stop frequenay dial. 11 is also inverted
and offset by the sweep inverting ampfifier and applied to
the sweep start frequency dial, By surnming these two
signals in the YOG amplitier, the sweeping start and stop
frequency limits are independently controlied. Depending
on the dial settings, sweeping may be in either direction;
ta. up or down in lreguency.

The sweep generaior in the 185 can be operated either in
the eontinuous or wiggered mode, When triggered. either a
single ramp or a single step 5 generated each time a trigger
pulse is pressnt. A sweesp output signal cam drive X-Y
recarders or other devices.

The GV autput is an anzlog cutput voltage nroportional
ta the instantameous output frequency of the generator,
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This is from the GOV amplifier which senses the positive
current source cutput and genergies & woltane propertional

te1 the mirrent

4.2 SWEEP GENERATOR

A wariable rate ramp generator & the main element of the
sweep generator. The ramp generaior may oporate either
oantinuously, ar in a triggered mode. in the triggered mode,
a single ramp cycle is generated each time 3 trigger input
pulse is received from the trigger circuit. An outpur ampli-
fier provides signal insertion and precise zero level of the

Famp signal,

The pulse autput of the ramp gencrator drives an 11-state
binary counter and an optional pen 1ift circuit. The pen lift
cireait provides a pen difrsignal for an external X-¥ recorder.

The 11-state binary counter drives a binary weighted D/A
converter, The output amplifier acts as a surmming amplifier

for the D/A converter whose sutput is a staircase waveform.,

The mode cormtral circuit hes control of all the circuit

biocks and is used to control sweep generator medes,

NOTE

The completion of the calibration procedure
returns the instrument to correct alignment.

CALIBRATION LIMITS AND
TOLERANCES ARE NOT
INSTRUMENT SPECIFICATIONS

: Instrument specifications are given in Sec-
| tion 1 of this manual.
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SECTION
CALIBRATION

1 FACTORY REPAIR 1. tnless otherwise noled, all messurements made at the
50ft OUT connector should be terminated into a
Wavelek maintaing a factary repair department for those BOL2 {0,134 load.
customers not posiessing the necessary persohmel or test
Buipment to maintain the instrument. If an ingtroment is 2.
relurned to the factory for calibration or repair, a detailed
description of the specific protlem should be attached to

mrinirnize turnaraund time. 3.

Test Pointg (TPsh and adjustments are on the main
bioard unless noted otherwise,

Before vonnecting the unit 1o an an source, check the
ae bine circuil o make sure the 115,230 and HI/LO
switches are set at the carrect position (see para-
yraph 2.2].

5.2 REOQUIRED TEST EQUIPMENT

Spectrum Soaly fer BOO kHz to 5 MHe

Walumeter Micravalt de rmeasurernent [0.071% accutacy) 4. Skart the calibration by setting the front panel switches
Qscilloscope, Dual Channel 150 MHz bandwidth a tallowes:
Plistartion Analyzer . - To 600 kH?
Couwnter . To 1 MHz tU.i%.accuracy} FREQ Range W 10K
SO0 Load +0,1% accuracy START FREQ 5
FRE(l VERNIER .. CAL
53 REMOVING GENERATOR COVER SYMMETRY  NORMAL
o . ) GEMN MODE L CONT (LI
For rain cireui L l_:}oar(l Access, vert e instrument, remove WAVEFORM A, (No Oftset)
the Fuur screwws in the caver, and Lift atf the bottom cover. AMPLITUDE | o 0
AMPLITUDE WARIABLE - Max ow
54  CALIBRATION SWEEP MODE . SWEEP START
. ) . SWEEP TIME . OFF
Atler relerring W the tollowing preliminary cata, perform
calibration, as necessary, per tafble 51, If perfarming partial
calibration, check previous settiogs and adjusteents far b, Allow the ynit o warm up at least 30 minutes for

anplicahility.

final caliyration,

Table 5-1. Calibration Chart

Lal Control Desirad
Step | Check Tester Points Settitwys Adjust Results Rermarks

1 |Power Voltrmeter C84 {+) - R20G  |[+18 Vde 60 mY | Graund is CB4q ),
Supply i

2  Regulators 8B {-) ' =15 Wde 2150 mV

—_— T —

i !

3 <50 (1) , ¥V =250 my

Caver the instrument and allow a 30 minule warm-up. Keep covered as much as possible during calibration.

— —
4 camplificr
JOffset

Yoltmetar

Q219
emitier

GEN MODE: TRIG
TLING
WAVEFORM: "

R192

ov =5 my

" amplifier output.

5-1



Tahle 5-1. Calibration Chart |Continued)
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li Cal Conttal Desived
Step Check I Tester Points Settings Adjust Resufts Hamarks
II
5 [Amplhfier RO QUT R124 |0V 2 10mY
—  {Offser -
8 AMPLITUDE YARI- 58 Repe: 5 and 6
ABLE - max cow R epeat steps 5 an
7 [Time Dal channel GEN MODE: CONT | R32 Time symretry Follow procedurs i
Symmetry |scope I {LIN) =< 0.1% figure 5-1.
i WAVEFORM: 7
FREQ: X 1K
Dial: &
Scope time base:
| 20 us/div !
R —
o] ! FREQ: X 100K R35 ‘Follow procedure in
* Dial: .0a Fiyure 5-1.
g ) Repeat stepsGard 7.
10 |WCG Zera Same as for step 7 R13 Winimurn frequency
shift while shorting
i and opening VGG 1N
' BMNC to grouncd
11 [Site Distor-10istortion ana- FHEQ: X 1K RE8, Distortion <. 0.16% |If minimurn distor-
tian fyzer (with BOL2 YERMIER: CAL R71 tion cannot be met,
termination) Dial: 5 irefer to table 5-1,
WAVEFORM: " | i
; i
12 Diial: 1 Distortion =< 0.2% !If adjustment was
|necessary, repeat
ist‘ep 10,
|
13 FREQ: X 10K .
|
* |
14 |High Freq FREQ: X 1M . CB4 Minimun rise time |
Sine Dial: 1 with minimum
Distortion WAVEFORM: L ovarshoot
15 SpRectrum WAVEFORM: None | All harmonics be- ih‘ nort, refer
analyzer low --32dB from w0 table 6-1,
1105 MHz i
16 |Freguency |Counter | WAVEFORM: L R21 _EUkHz 100 Hy
FREQ: X 10K
Dial: &
17 FREQ: X 1M cz2 |6 MHz 120 kHz Repeat steps 15 and
16.
h if
18 FREQ: X 100K c17  |Boot1xH: Change G161

52
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Table 5-1. Calibration Chart {Continued)
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Cal : Control Desired
Step | Check Tester Points | Sertings Adjust Results Remarks
12 | Freguency | Counter 5082 OUT |FREQ: ¥ 100 Mone | 500210 Hz
20 FREQ: X 1K ! 6 kHz £T00 Mz
3] FREQ: X 10K 50 L1 kH=
22 |Time Dual channel FREQ: X 1D R92 Time symmetry Follow procedure in
Symmetry | scope Seope time base: <L0% tigure 51,
Q.1s/div
23 |Frequency | Counter Dial: b R58 G0 0.7 Hz or Charge RB7 if
50 ms +40 ps necessary.
] FREQ: X 001 None | 5§ mHz +0.3 mHz
189 to 213 sec
25 FREQ: X .01 05 He £ 1 mHz or
208 £ 400ms
26 FREC: ¥ 1 0.5 Hz + 10mHz or
25 = 40ms
27 FREQ: X 1 5 Hz £ TD0mHz or
(.25 i 4ms
FREOD: X 1K Dialed Freq
23 Dhal: 5, 4, 3, 1300 Hz
2,1, 5
FREG: X 1M Giigded Fraog
29 Dial: .5, 1, 2, = 100k Hz
34,5
.1 ] Oscilloseupe FREQ: X 10K R26 D kH? 250+

START FREQ: S in-
ner scabe. GEM
MOGE: CONT [LOG)

Remove the four screws atraching the main board to the long standoffs. Put the bottom cover on, but do not
insert the screws. Place the instrument on its foet and remove the top cover for sweep board access. Steps 32
and 33 wili vegquire & similar maneaver for cormponent acoess.

31 |Sweep

Ozl lascaps

506 OUT

! oweep | 5 kHz £10 Hz

FREQ: X 1K
SWEEP MODE:
SWEEP STOP
STOPFREQ: &

START FREQ: i

Ma¥ Cyw

beoard

: RE1

83
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Table 5-1 Calibration Chart {Continued]

Cal Contral Desirad
Step | Check Tester Points Settings Adjust Results Remarks
37 Suvesp Oscilloscope 508 OUT | No change Wlain Blinimum frequency] Repeat step 30.
board  [shift while rotating
R3 START FREQdial
thruout range
33 SWF DUT | SWEEP TIME: Sweep |SWEEP STOP am- | Switch SWEEP
10ms | 1ms board |plitude = CONT MODE 1o ensure
SWEEP TIME VARI- | R37 RAMP amplitude | results.
ABLE: full pow 10 my
GENERATOR OSCILLOSCOPE
Bost ouT o -0 CHANNEL 4

l——-O CHAMNEL B

ADJUST OSCILLOSCOFE,

TRIGGER: INTERNAL AND ALTERNATE
CHANNEL A: MORMAL
CHANNEL B: INVERTED

ADJUST START FREQ/YERNIER FOR OME CYCLE ON SCOPE.

SWITCH X 10 SWEEP MAGN{FIER ON.

OSCHLLOSCOPE

SCREEN EHANNEL A DISPLAY
CHAMNEL 8 DiSPLAY
i
Lx . )
B—an| e ADJUST TO <2 0.1 DIVISION
b

TIME SYMMETRY — 100 a/b%%
SPECIFICATION: *0.1%

Figure 5-1. Time Symmetry Measurament
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6.1 INTRODUCTION
This section 15 organized as fallows:

Circuit Board Access

Basic Techniques

Troubleshooting Individual Components
Troubleshooting Guide

{Refer to paragraph 5.2 for required test equiprent)
NOTE

Warvetek maittaing & Taciory repalr departnent
for thase CUstomers not POSSEsSiNgG the necessary
personnel or test equipment to maintain the
instryment. If an Ingirument is refurned o the
factory for cafibration or repair, 8 detsiled
description of the specific probiem should be
attached to mirfrmize twrnaround time,

6.2 CIRCUIT BOARD ACCESS

Turn the instrument over, remove the four screws in the
bottom cover and remove the bottom cover, For sweep
board access, remowve the four screws holding the main
board to iis long stanclotfs, place the instrument right side
up and remowe the o cover,

6.3 BASIC TECHNIGUES

Troublashooting requires na special technique, Listed below
are a few reminders ot basic electronic faulr igolation,

1. Check vontrol settings carefully. Many umes a sem-
ingly malfunction is an incorrect control setfing, or
knab that has Inosemed on its shaft,

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

3. Perform the calibragion proeedure. BMany out-af-speci-
fication indications can be corrected by performing
specific calibration procedures.
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SECTION
TROUBLESHOOTING

q, Wisually check the inierior of the instrument. Look
for mch indications as broken wires, charred cormpo-
nents, and loose 1sads.

6.4 TROUBLESHOOTING INDIVIDUAL COMPONENTS
6.4.1  Transistor

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

A transistar when used as a switch may have a few volts
reverse biss valtage.

If the collector and emitter voltages are the same, but the
hase emitter voltzue is less than 500 my forward voltage
for reversed bias), the transistar is delective.

A transistar is defective if its base current is larger than 10%
af its emilter current (calculate currents from voltage across
the base and emitter series resislors).

64.2 Diode

A diode 15 defective if there is greater than 1 volt {1ypically
0.7 volt) forwartt voltage acrass it {except Zener and LED).

6.4.3  Operational Amplifier

The "+ and =" inputs of an operatianal amplifier will
have less than 15 mV voltage difference when operating
under normal conditions.

If the output voltage stays at maximum posilive, its '+
input volrage should be more positive than its = input
voltage, or vice versa; otherwise, the operational amplifier
is defective,

6.4.4  FET Transistor

Mo gate current should be drawn by ihe gate ot an FET
transistor. If so, the transistor is defective.

The yate-1o-source valtage is always reverse biased under a
normal operating condilion; e, the source valtage 1§ more
positive than the gate woltage for 2ZNS485, and the source
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voltage is more negative than gate voltage for o ZNH4E2,

Otherwise, the FET is defactive.
6.4.5 Capacitor

Shorted capacitors have zero volts across their terminals.
Opened capacitor cen be located [but not always) by using

a good capacitor connected in parallel with the capaciior
under test and cbserving the resuling effect.
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6.5 TROUBLESHOCTING GUIDE

Tabie B-1 provices a list of possible malfuoetine symptams,
their probable causes, and the preseribed remedies. Localize
the fault o a specific stage by checking the parameters
given for Lhe test poimts. Then check the de operating
valtages al the pins of solid-state devices. Cheek associated
passive elements with a high input impedance ohmmeter
{power off} before replacing a suspected semiconductor
element.

Table 6-1. Troubieshaoting Guide

Symptom

Cotrective Procedures

POWER SUPPLY PROBLEM

Blown fuse

215V supply voltage
below normal

16V supply voltage
above mormal

+4%W regulator voltage
abnormal

Index Highted indicator)
on front panel abnormally
bright or dim

1. Check that the HI/LO and 115/230 switches at the rear panel are set corvectly, [Refar to
paragraph 2.2,

2. Replace fuse; if fuse blows again, refer to the following steps.
3. Examing eircuit boards and wiring for source of short circuit,

4. Use an chmmeter to detect possible short cireuwits between power supply and ground and
between individual power supplies.

b, Isolate each part of the circuit by unplugging the sweep board and unscldering the jumpers
aiong the power suppiy path. Fiug in the sweep board and repiage the jurnpers gne-by-ong
ta isolate the overloading circuit, Frequently, a shorted capacitor is the prokilam.

Isolate the power supply from most of the generator circuits by unsoldering the two jumpers
near the '+ end of C81 on the main circuit board. If supply voltage returns to nommal, there
is an extra loading current from a generator circuit; othenwise, troubleshoot the power supply
circuitry,

Power supply circuit malfunetion.
lsalate the regulator from generator circuits by unsoldering any leads at E16, E16 and E17. If
requlator voltage returns to normal, there is an extra loading ceerent from a gener ator circuit;

otherwise, the trouble iz in the regulator, Replace 12110,

HISLO switch at the rear panel is not set correctly, {Refer to paragraph 2.2.)

OUTPUT WAVEFCORM PROBLEM

Mo output waveform at
882 OUT and PULSE
OUT {GEN MODE at
CONT:

Gg-7

1. Ensure power supply voliages are normal,

2. Ternporarily remove Q44 on main board. |T generator runs, problem is in the trigger ang
gate logic circuit, Othervise, trouble is in the generator loon.
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Tahle 6-1. Troubieshooting Guide {Continued)

Corrective Procadures

Mo output wavetorm at
5082 QUT, but PULSE
OUT normal, or all wave-
tarrns greatly distor ted

Buth waveform ampli
tude and frequency
jittering

Distorted sine and
sjuare waveforms,
bui triangle wayve-
form normal

Half of sine and
square wavetorms
missirg

Cristorted triangle and
sine waveforms at one
particular frequengy
rarge

Distorted waveform or
gernerstor Not runhing
when ¥ 001 Hz thru
X 10 He selected

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

Set the AWMPLITUDE VARIABLE full cow and set WAVEFORM ta DC. If the nutput voltage
at 508 OUT can be adjustsd fo 210V inte open eirgult with the DC OFFSET control, the
problem is in the preamplifier; atherwise, check ihe output amplifier.

1. Power supply aut of regulation due lo ac line voltage being too low. Check |ine vollage,
Make sure the HI/LD swiich setting on rear panel is correct, (Refer to paragraph 2.2}
2. Power supply malfunction. {Refer 1a Powsy Supply Problem )
Sine converter and square shapsr malfunction. Check for defective diode.
NOTE

If 3 dinde i bad, the entire set of eight diodes should be replaced with & mew
matched set, or sefect 2 diode that gives minkmuwit sine distortfion at T kHz

1. Defective diodes CR17 or CR21.
Z. Defective switeh wafer ar boose contact of SW3-A and SW3-8B,
1. Chesk for defective timing capacitor of the range [(C15 thru C23).

2. Check G2 thru C10, C13, G268 and 084, if distorion shown at X 1 MHz range.

Capacitance multiplier malfunction,

1. Square wave time wermmeatry Ts not calibrated correctly.
2. Dofective component in sine converter atd squareg shaper.
NOTE

IF & diede 5 bad, the emtire set of eight diodas shoufd be replaced with a new
matched sef, or sefect & diode that gives minimum sine distortion at 1 kHz

3. Resistor R108, R111, R112 or R114 is out of tolerance. Connect 10 kL2 trim potentio-
meters in locations marked B1711 angd R112. Adjust the two frim patentiomsters and also
RB8 and R71 to obtain less than 0.76% distortion. Remove the potentiometers, measure
the resistance and veplace with standard 1/8W resistors, If 0.16% distortion still cannot be
achieved, remove both R110 and R113 and connect a 50082 trim potentiometer in gach
location. Adjust the two trim potentiormeters RE8 and B71 for less than OUT8% distortion,
Replace potentiometers with standard 1/8W resistors,

4. If sine distortion s OK at 1 kHz, but out of specification at 10 kHz, check for defective
C31, 032, C38, 06 and Q14,
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Table &-1. Troubleshooting Guide {Continued)

Symptom

Corrective Procedures

Sine distortion out of
specification at fre-
quency greater than
5040 k Hz

1. Check stuarg wave for slow rise/fall time. If so, check for defective capacitor in the pre-
amplifiet and output ampldier.

2. Fraguency diat accuracy and sine distortion preblems at X 1M range are due to (he excess
peaking or roll-off of the triangle waveform, Capacitors C28 and G35, #lso C29 and C34,
need 10 be selected for maximum flatness of the triangle peak valtages at emitler of Q19
To check the flatness of the triangle peak voltage, @ high frequency oscitloscope and a X 10
scope probe (- 160 MHz bandwidth) should be used. The oscilioscope probe shonld be
correctly compensated and its ground isad length should keep ta minimum.

3. 1f tmangle is distorted, check for defoective capacitors CB thru C10, C13, C26 and CO4.

4. Check for defective diodes CR10 or CR11.

TIME SYMMETRY PROBLEM

Positive slope of triangle
ramains eanstant when
frequency dial varied

Negative slope of triangle
remains constant when
frequency dial varied

Symmetry cannot be
adjusted to specification

Symmetry worse at low
fraquency end of dial

Symmetry out of speci-
fication at X 10 fre-
quency range or balow

1. Defective O, OB, $0, 1C3 and associated citeuitry.
2. Defective Q9 thru Q12 and CAB thru CRY.

1. Dafective 1C3 and associated circuitry.

2, Defective 09 thre Q12 and CRS thru CRO.

Defective Q6, 014, R33, R34, R40 and R21.

Check for high leakage components 26, 09 thru Q12 and 014,

Defective |C6 and assogiated cirouitry,

FREQUENCY ACCURACY PROBLEM

Freguency accuracy
out of specification
at X 1 kiHz range

Fraguenecy accuracy out
of specification at X 10K
and X 100 kHz ranges

Frequency accuracy
out of specification
at X 1 MHz range

6-4

1. Mismatched dial and potentiometer, i frequency is out of specificatian at the ssme portion
of the dial in avery range, Ensure that the number or the back of the dial malches the number
on the patentiometsr.

2. Defective dial potentiometer.

3. VCG smplifier {IC2} or current source {IC3] is sawrated when freqguency dial is set to the
1o {5.0]. Check for defective GF, OB, IC2 and associated wirouitry.

Check for delective C30 thru C33, £38 and R61 thru BRE6G.

Check for defective C25, C28, C28, C34, C35, REQ, RG7, CR10and CRI1.
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Table 6-1. Troubleshooting Guide (Continued)

Symptom

Corractive Procedures

Fraguency accuracy
out of specification
at X 001 to X 10 Hz
ranges

1. R0 and R94 thru BS6 are mismatched. Defective RS7.

v 2, Defactive ICB, 1C8 and associated circudtry,

3. [ triangle is distorted when dial is set to the top (5.0}, defective regulator 022 and 023,

MODE OF OPERATION P

ROBLER

Cutput nos in agresment
with GEN MODE switch
setting

Generator ruaning in
trigger or gated mode

Gengratar can be trig:
gered by aperating hAMN
TRIG switch, but not
by axternal signal

Trioger and gatg logic circuit or 1IC8 malfunctian.

Ifvoltage at pin 11 of IC8is 0 to 0.4V (logic zern) when TRIG mode is selerted, the prablem is in
the: trigger amplifier {042 thru Q45). Otherwise, troublashoat 1CE, 1CY and associated circuitry .

Sguaring aircuit malfunction.

LOG CONVERTER PROB

LEM

Freouenesy varies much
lgss than b decades when
varying the dial with log
frequency sclacted

Fraauensy jitteringwhen
lag frequency selected

1. Defective B18 and R225 in the [y conver ter.

2, Defective 02, {03 and associaled companents.

Defective R28 and C7 in the log corwer ter

FREQLEMCY SWEEP PROBLEM [Unless atherwise specified, all components on sveeep board)

STOF FRED dial
accuracy oub of
specification

Generatar fragquency nat
SWEERING and no ramp
signal output 2t SWE
OUT[SEM MODE at
SWEEF and SWEEP
MODE at CONT RAMPY

1. If the 11-state counter is not set at the 11th step, it 5 malfunctioning,

2. 17 the amplifier output {junction of CR11 and R531 is not at its maximum {77 BV aoprox-
imatelyy, the O/ converier or output amplifier is malfuncrioning.

. Sweep inverting amplifier on main bogrd is matfunctioning; its gauwn showld be - 1,
. Delective dial potentiometer or mismatched dial and potenliometer.
. Houoltage at pin 9 of IC2 isnot OV, 1CE RY, R14, 1 ar 5W2-A defectiva.

. If ramp signal is not seen at pin 6 of 1C1, ramp generator malfunctioning; otherwise,
protblem isin 1C3.

iR=]
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Tahle 61, Troubleshooting Guide (Continued)

Correciive Frocedures

Generator frequency not
stepping and no staircase
sighal at SWP OUT
{SWEEP MODE at
CONT STEP)

Number ot steps at
SWP OUT nat 10

Staircase missing step
or looks as if steps are
random

Main generator autpul
nek oscillating at stop
frenuency as indicated
by STOP FREQ dial
{SWEEF MODE at
SWEEP STOR)

1. 1f no clock pulse s seen at pin 3 of |C4 in the 11-state counter, the ramp generator is not

running.

2. I1C4 or 1CE is malfunctioning,

1G4, IChE, 1C6 or 11 state counler is malfurctianing.

SA convertar Q10 thra 013 is matfunctioning.

08 is defective,
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7.1 DRAWINGS

The following assembly drawings [with parts lists) and
schematics are in the arrangement shown below,

7.2 ORDERING PAHTS

When grdering spare parts, please specify part number,

circuit reference. board, serial number of unit, and i
applicable, the function performed.

CHASSIS

Schematic
Agsernbly Drawing
Parts List

MAIN BOARD
Schematic
Assemnily Drawing
Parts List

SWEEF EQARD
Schematic

Assembly Drawing
Parts List
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SECTION
PARTS AND SCHEMATICS

7.3 ADDENDA

Lnder Wavetek's product improvement program, the latest
glectranic designs and circuits are incorporated into each
Wavetek instrument as guickly as development and testing
permit, Because of the time nesded to compose and print
instruction manuals, it is not ahwvays possible to include the
most recent changes in the initial printing. Whenever this
occurs, addendum pages are prepared te summarize the
changes made and are inserted immediately inside the rear
cover. If na such pages exist, the manuat is correct as printed.

Drawing No.

0004-00-0054
0102-00-0317
1101-00-0068

0103-0G-0126
0101.06-0126
1100-00-0129

0103-00-0124
0101-00-0124
1100-00-0124
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