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WARRANTY

Wavetek warrants that all products manufactured by Wavetek cenform 1o published Wavetek
specifications and are free from defects in materials and workmanship tor a period of one (1) year
from the date of delivery when used under normai conditions and within the service conditions for
which they were furnished. '

The obligation of Wavetek arising from a Warranty claim shall be limited to repalring, or at its option,
replacing without charge, any product which in Wavetek's sole opinion proves to be defective within
the scope of the Warranty. In the event Wavetek is not able to modify, repair or replace non-
conforming defective parts or components to a condition as warrantied within areasonable time after
receipt thereof, Buyers shall be credited for their value at the original purchase price.

Wavetek must be rictified in writing of the defect or nonconformity within the Warranty period and the
affecied product retumed to Wavetek's factory or to an authorized service center within (30) days
after discovery of such defect or nonconformity.

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

Wavetek shall have no responsibility hereunder for any delect or damage caused by improper
storage, improper installation, unauthorized modification, misuse, neglect, inadequate mainte-
nance, accident or for any product which has been repaired or altered by anyong other than Wavatek
or its authorized representative and niot in accordance with instructions furnished by Wavetek,

Exclusion of Qther Warranties

The Warranty des¢ribed above Is Buyer’'s sole and exclusive remedy and no other warranly, whether written
ororal, Is expressed orimplied. Wavelek specifically disclaimsthe implied warranties of merchantability and
fitness for a particular purpase. No statement, representation, agreement, or understanding, oral or
written, made by an agent, distributor, representative, or employee of Wavetek, which is not
contained in the foregoing Warranty will be binding upon Wavetek, unigss made in writing and
executed by an authorized Wavetek employee. Under no clrecumstances shall Waveiek be Hable far any
direct, indirect, special, incidental, or consequential damages, expenses, lasses or defays {Including 10ss
of profits) based on tontrzct, tort, or gny other legal theory.
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SAFETY FIRST

i A

PROTECT YOURSELF. Follow these precautions:

Don'ttouch the outputs of the instrument or any exposed test wiring carrying the
output signals. This instrument can generate hazardous voltages and currents,

Don'tbypassthe power cord's groundlead with two-wire extension cords or plug
adaptors.

Pon't disconnect the green and yeliow safety-earth-ground wire that connects
the ground lug of the power receptacle to the chassis ground terminal {marked

with & or A\ ).

Don'thold you eyes extremely close to an rf output for a long time. The normally
nonhazardous low-power rf energy generated by the instrument could possible
cause eye injury.

Bon't plug in the power cord until directed to by the instaliation instructions.

Don'trepair the instrument unless you are a qualified electronics technician and
know how to work with hazardous voltages.

Pay attention to the WARNING statements. They point out situations that can
cause injury or death.

Pay attention to the CAUTION statements. They peint out situations that can
cause eguipment damage.
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1.1 THE MODEL 145

The Model 145 20 MHz Pulse/Function Generator has
the versatility of output found in a function generator,
plus the pulse characteristics of a pulse genserator. It
is a precision source of sine, triangle, balanced
square, positive square and negative square
waveforms, a source of de levels and a source of nor-
mal and inverted pulses. All are front panel and
remote control variable from 0.0001 Hz to 20 MHz
{periods from 50 ns to 10,000s). Pulse widths are
variable from 25 ns to 1 ms and puise delays variable
from 50 ns to 10 ms. Double pulses (iwo pulses per
period) are also available with variable time between
pulses. The logical complement of the pulse is selec-
table and either pulse or_comptement are output
simuttaneously as ECL, ECL, TTL, TTL and variable
amplitude and oftset pulses.

The ampglitude controllable output of either waveform
ar pulse can be varied {0 30 volts peak-to-peak (cpen
circuit} and attenuated up to 80 dB. DC voltage or de
offset of signal is variable by front panel ¢control and
by external centrol befween + 15 volts {open circuit).
The ocutputs are also triggerable for one or multiple
cycles by front panel switch or remote signal. A
voltage representing generator frequency and a TTL
level sync pulse at the frequency of the generator are
auxiliary outputs.

1.2 SPECIFICATIONS

1.2.1  Versatility
tnstrument operates as either a function generator or
pulse generator.

1.2.2 Function Generator

Waveforms

Selectable sine’s |, square "1, triangle "\, positive
square .1, negative square 1r and dc. TTL sync
puise and fixed amplitude pulses of TTL, TTL, ECL and
ECL, all simulaneously available with function output,

Operational Modes
Continuous: Generator oscillates continuously at
selected frequency.

Triggered: Generator s quiescent until triggered by an
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external signal or manual triger, then generates one
cycle at selected frequency.

Gated: As triggered mode, except generator
oscillates for the duration of the gate signal. '

Frequency Range
0.0001 Hz to 20 MHz in 10 overlapping ranges with
approximaiely 1% vernier control,

Function Qutput

Ny, T, Ay selectable and variable to 30 Vpp
(15 Vppinto 50Q). L, 1r,t015Vp (7.5 Vpinto S0Q).
All waveforms and dc can supply 150 mA peak cur-
rent and may be atienuated to 60 dB in 20 dB steps
with an additional 20 dB vernier.

DC Qutput and DC Offset

Seleciable thru FUNCTION OUT output. Controtled by
front panel control or by applying an external voltage.
Adjustable between a minumum of £ 144Vde (7.2
Vdc into 508) with signal peak plus offset limited to
+14.4 ¥de (£ 7.2 Vde infe 509Q). External offset sen-
sitivity approximately — 1 V/V with output into open
circuit. DC offset and output waveform attenuated
proportionately the 80 dB cutput attenuator.

Sync Quipa
A TTL level pulse. Will drive 50Q termination.

GCV—Generator Conirolled Voltage

At GCV OUT connector, a 0 to + 2V signal propor-
tional t© generator frequency. 6002 source im-
pedance.

VCG—Vuoltage Controlled Generator

Up to 100011 frequency change with externat G to 2
volt signal to VCG IN connector. Upper and lower Tre-
guencies limited to maximum and minimum of
selected range.

Slew Rate' 2% of range per ps.

Linearity:
+0.2% for 10 Hz to 200 kHz
+0.75% for 0.001 Hz to 2 MHz.

Impedance: 2 kQ.

Trigger and Gate
Input Range: 1 ¥p-p to + 10V

1-1
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impedance: 10 k{2, 33 pF.

Pulse Width: 25 ns minimum.

Repetition Rate: 10 MHz maximum.

Adjustable Triggered Signal Start/Stop Point (sine and mri-
angle onfy): Approximately —90° to +80° 1o 2 MH=z.

1.2.3  Freguency Precision

Dial Accuracy
£3% of full range from X .01 Hz to X 1 MHz.
5% of full range on X 10 MHz,

Time Symmetry

Sguare wave variation less than:
1% from 0.001 Hz to 200 kHz
+0.5% from 20 Hz to 20 kHz

1.2.4  Amplitude Precision

Amplitude Change With Frequency
Sine variation less than:

+0.1 dB for 0.001 Hz to 200 kHz
= 0.5 dB for 260 kHz to 2 MHz

+ 3.0 dB for 2 to 20 MHz

Step Aftenuator Accuracy
0.3 dB per 20 dB step at 2 kHz.

1.2.5 Waveform Characteristics

Sine Distortion

<0.5% on X 100 Hz to X 10 kHz.

<1.0% on X 01 to X 10 Hz and X 100 kHz.

All harmonics 34 dB below fundamental on ¥ 1 MHz.
All harmonics 26 dB beiow fundamental on X 10 MHz.

Square Wave Rise/Fal Times
At FUNCTION QUT <20 ns for 15V p-p output into 509 load.

1.2.6 Pulse Generator

Pulsa Quiputs
Variable amplitude pulse, and simultaneous fixed ECL EGL .
TTLand TTL pulses and TTL sync pulse. All outputs can drive
502 terminations.

Operational Modos

Cortinuous, triggered and gated plug the following.
Normal Pulse: Adjustable width puise in phase with sSyne
signai.

Delayed Puise: Pulse delayed with respect to narmal pulse.
Fulse delay and pulse width adjustable.

Double Pulse: Two pulses for avery pericd. Time between
pulses and pulse width adjustable Minimum period 100 ns.

1-2
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Pulse Period Range
50 ns to 10,000stin 10 overlapping ranges with aparoxi-
mately 1% vernier control.

Pulse Width
25 ns to 1 ms in b overfapping ranges with vernier contral.
includes OFF and square wave.

Pulse Delay
50 ns to 10 ms in 6 overtapping ranges with vernier cantrof.

Duty Cycle
Duty cycles to 70% for periods > 100 ns {< 10 MHz}; for
periods << 160 ns {> 10 MHz} duty cycles are approxi-
mately 50%.

Function Output
Variable to 30V pp {15V pp inta 500}, DC offset and
attenuation are same as for function generator,

Pulse RisefFall Times
At FUNCTION OUT, < 20 ns for 16V p-p output into 500
load,

1.2.7 General

Stabifity

Short Term: *0.058% for 10 minutes.

Long Term: *+0.25% for 24 hours.

Percentages apply to amplitude, frequency and dc offset.

Environmentai
Specifications apphy a1 23°C +5°C. Instrument will operate
from 0°C o 50°C ambient termperatures.

Dimensions
2B.68cm (11 % in)wide; 13.3¢cm (5% in.) high; 27.3¢cm
(10% in ) geep.

Weight
5 kg (17 1b) net; 6.6 kg {14% Ib) shipping.

Power
30 to 105V, 108 to 126V, 198 to 231V and 216 to 252V
selectable; 48 to 400 Hz; less than 30 watts,

NOTE

Alf specifications apply from 0.1 to 2.0 on fre-
quency dial when FUNCTION OUT output is
at maximum and 500 terminated. Function
gencrator specifications aopfy when PULSE
WIDTH contref is OFF,
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1.3 EQUIPMENT REGUIRED
Equipment required is given in table 1-1,

Table 1.1. Equipment Required But Not Supplied

Application
Manufacturer's  Alternate Accept- Calibra-
Equipment  Part Number Part Number ance tion

Oscilloscope TEK 465 TEK 475 X X
Vaoltmeter Fluke 8000A Fluke BOTOA X
Distortion

Analyzer HP3344 X
Counter HP52008 HPR34548 X
Functian

Generatar Wavetek 180 Wavetek 148 X x
BC Voltage

Source JF 352 x X
500

Termination TEK 011-0099-0C  Fluke Y3103 X
3 Foot Coax Pomona

Cables TEK 012005701 4964-55-36 x X
Coax Tee

Connectar TEK 103-0030-00 Pomora 3285 X




21 MECHANICAL INSTALLATION

After unpacking the instrument, visually inspect all external
parts for possible damage to connectors, surface 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 rashipment is reguired.

2.2 ELECTRICAL INSTALLATION
2,21 Power Connection

WARNING

To preclude injury or death due to shock, the
third wire earth ground must be continuous to
the facility power outlet. Before connecting to
the facility power outlet, examine extension
cords, autotrapsformers, etc., between the in-
strument and the facility power outlet for a
continuous earth ground path. The earth ground
path can be identified at the plug on the instru-
ment power cord; of the three terminals, the
earth greund terminal 15 the nonmatching shape,
usually cylindrical.

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

NOTE
Unfess otheryiise specified at the time of pur-
chase, this instrument was shipped from the
factory with the power transformer connected
for operation on a 108 to 132 Vac line supply
and with a 0.5 amp slow blow fuse.

Conversion 1o other input voltages requires a change in rear
pane! fuse-holder voltage card position and slow blow fuse
according to the following table and procadure.

Card Position Input Vac Fuse
100 90tc 105 065 amp
126 108 te 126 0.5 amp
220 198 1o 231 0.25 amp
240 216 to 262 0.25 amp
1. Open fuse holder cover door and rotate fuse pull to

left ta remove the fuse.

ManualsPlus.cam
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2. Select operating voltage hy orienting the printed
circuit board to position the desired voltage on the
top teft side. Push the board firmly into its module slot.

3. Rotate the fuse-pull back into the normal pesition
and insert the correct fuse into the fuse holder. Close
the cover door.

4. Connect the ac line cord to the mating connector at
the rear of the unit and the power source.

222 Signal Connections

Use 3 foot RG58U 50L2 shielded cables equipped with fe-
mate BNC connectors to distribute all input and output
signals.

23 ELECTRICAL ACCEPTANCE CHECK

This checkou? procedure is a general verification of generator
operation: Should a malfunction be found, refer to the war-
ranty in the front of this manual.

Refer to table 1-1 for equipment required for this procedure.

Preset the generator front pane! controls as follows:

Set up the oscilloscope, Model 145 and external generator
as shown in figure 2-1.

Control Positioti
0 1T | U 1.0
GENERATCR MODE |, .. .. ... ... .. ...... CONT
TRIGGER LEVEL ... ........ ... ..... 9 o'clock
PULSEDELAY . . ... . oo 1Tps 110 us
PULSE DELAY VARIABLE . ... ........ 12 o'clock
NORMAL/DOUBLE/DELAYED .. ..... ... NORMAL
PULSEWIDTH .. ........ . .. . e OFF
PULSEWIDTH VARIABLE . . .. .. .... ... 12 o'clock
ATTENUATION .. e e 0
ATTENUATION VERNIER . . . ... ....... .. Full cw
FUNCTION . .o e e e e "L
DCOFFSET . .. e e OFF
TRIGGERSTART/STOP . . ... ... oot 0° CAL
FREQ/FERDMULT ... ... . ... . ... ... ..., 1%
VERMIER . . . . ... e Full cw



ManualsPlus.com

MODEL 145 OSCILLOSCOPE
FUNC OUT CH1 D
SYMNC OUT TRIG {
CGCV QUT (REAR PANEL) CH?2
EXT DC QFFSET FUNCTION GENERATOR
IREAR PANEL] QR VOLTAGE SOURCE
CUTPUT INITIALLY OFF
Figure 2-1. Initial Setup
Table 2-1. Acceptance Procedure
I
Step Control Position/Operation Ohbserve

i POWER ON 1 kHz square wave.

2 Dial Rotate dial. Return to 1.0. Rotation cow increases frequency of square on
one channel and dc level on other channet; cw
decreases frequency and dc level.

3 FREQ/PERIOD MULT Rotate switch. Return to 1K. Rotation cw increases frequency; cow decreases
frequency {dc level not affacted).

4 VERNIER Rotate cow. Return to CAL. Raotation cow gives asmall decrease in fraquency.

5 ATTENUATION Rotate cow. Return to 0. Rotation cow recuces square wave amplitude.

6 ATTENUATION VERNIER Rotate cow. Square wave amplitude decreases.

7 DCOFFSET Rotate cw, Return to OFF. Sguare wave isimmediately offset betow previous
level ; then waveform moves up to a positive level,
OFF returns waveform to original position. {Clip-
ping occurs at +15V)

8 Function Generator or Vary input voltage, Waveform de level varies.

Veltage Source
Remove EXT DC QFFSET IN cable and connect 1a VCG IN connector. Remove GGV OUT cable.
2] Function Generator or Vary input voltage; then dis- Frequency increases with increased voltage, de-
Voltage Source connect input. creases with decreased voltage.
iC ATTENUATION VERNIER Rotate cw. Square wave amplitude increases.
11 FUNCTION Rotate to DT, ", . A, Note dec leve! or seope. ™y, Ny and "Ly
. 1. U, then A, . should be centered on dc level. [ should rest
on de level, 1J should rise to de level.
12 GENERATOR MODE GATE A delevel.
13 MANUAL TRIG Press down. A series of sine waves.

2-2
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MODEL 145 OSCILLOSCOPE
e
; FUNC OUT ! FUNCTION GENERATOR
TRIG EYNC OUT TRIG CH 2
N QUTPUT
- Figure 2-2. Second Sefup
Table 2-1, Acceptance Procedure {Continued}
Step Conirol Position/Operation Observe

Set up a trigger source as shown in f

igure 2-2. Trigger on triangle waveform. Set trigger source at 100 Hz N

14 TRIGGER LEVEL Rotate knob. Set for several Knob varies number of cycles gated.
cycles,
15 GENERATOR MODE TRIG One cycle per trigger cycle.
18 TRIGGER START/STOP Rotate knob, then to 0° CAL. CW starts sine wave a1 +30°; cow starts sine wave
at —90°. Fully cw gives continuous sine waves.
NOTE.: Selgct square wave on trigger source.
17 FUUNCTION FULSE DC level {minus).
18 PULSE WIDTH Turmn cw to 100us 1 1 ms. Pulse appears.
19 PULSE WIDTH VARIABLE Rotate, then to 12 o'clock CW increases pulse width; ccw decreases pulse
width.
20 FUNCTION PULSE, then PULSE. Pulse direction reverses; de levels remain the
same values.
21 NORMAL/DOUBLE/ DELAYED Mo change.
DELAYED Switch
22 PULSE DELAYED 100 4511 ms Srmalt horizontal shift.
23 PULSE DELAYED VARIABLE [ Turn knob. Pulse moves horizontally.
24 NCRMAL/DOUBLE/ DOUBLE Ng change.
DELAYED Switch
25 PULSE DELAYED VYARIABLE |Turn knob to resolve two pulses.| Double pulse appears.

23



24 PREPAHATION FOR SHIPMENT

It original packing material was saved, pack instrumert in
same manner as received. When using packing materials
other than original, use the following guidelines:

1. Wrap instrument in plastic packing material.
2. Use doubte-wall cardboard shipping container.

Protect all sides with shock-abserbing malerial such
as styroloam dunnage to prevent instrument move-
ment within the container.

Seal shipping container with approved sealing tape.

Mark FRAGILE on all sides, top and battom of shipping
cortainer,

2-4
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2.5 PREPARATION FOR STORAGE

This instrument should be stored in a clean, dry enviran-
ment. The following fimitations apply to both storage and
rashipment,

1. Temperature within - 55°C to + 75°C range,
2. Relativity humidity not to exceed 95% at + 25°C and
sea level {non-condensing).

3 Altitude from sea level to 40,000 feet.
2.6 PREPARATION FOR EXTENDED STORAGE
For extended storage

greater than 6 months. pack instru-
et £ i
barkd F

- .
ment a5 indi or shipment,

lad B



3.1

CONTROLS AND CONNECTIONS

The generator front panel controls and connectors are
shown in figure 3-1 and keyed to the following deseriptions.

@

®

POWE Rt Switch

Turns generator on and off,

Frequency Dial

Settings under the dial index mark multiplied by

determine the output signal frequency. The
dial calibration marks correspand to the frequency
{black) numbers only. The period {grey} numbers
are approximations only. Refer to fable 3-1 for
guick period/frequency convarsion. The frequency
can be varied by the vernier and the VCG
signal
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OPERATION

GENERATOR MODE Switch
Selects one of the following three modes.

CONT — Continuous output at FUNCTION OUT,
SYNC QUT and, if PULSE WIDTH is on, PULSE
QUT connectors.

TRIG — DC level output at all six output connec-
tors until the generator is triggered by MANUAL
TRIGGER switch or with a signal at the TRIG IN
connector. When triggered, the generator outputis
ane cyele of waveform or one pulse period followed
by a dc level.

GATE — As for TRIG except the output is contin-
uous for the duration of the trigger signal at TRIG
IN. The last cycle or period started is completed.

HESDee -

T ARILT pet

LITEI AN AT
TLARE S

.—"[,'K:C".')ll B

o
b on

s

Figure 3-1. Controls and Connactors
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Table 3-1. Period to Freguency Conversion

Converted Frequency Dial Values
{Based on f=1/T where "™ |}

T
Tima | Freg Time [ Freq Time § Freq
5 |2 2.3 44 4.1 24
& 167 2.4 42 4.2 24
7 1143 25 4 4.3 23
8 |[125 26 39 4.4 23
8 | n.n 2.7 .37 45 22
1 1 2.5 36 46 22
1.1 91 2.9 35 4.7 21
1.2 83 3 33 4.3 21
1.3 F7 3.1 32 4.9 2
14 71 3.2 .21 5 2
15 87 33 3
16 63 34 20
1.7 59 35 .29
1.8 56 36 28
1.9 53 3.7 .27 Symbofs
2 5 38 28 M = 10
2.1 48 39 26 k = 10°
2.2 46 4 25 m = 107
u = 10°
n o= 1

To use the dial calibration marks when setting periad time,
the period must be converted to frequency.

Exarmple: Set generator for a 23 us pulse period.

t. Find the number 23 for .23, 2.3, etc.) in the Time
calumn. Note its form and Freq equivalent,

Time I Freq
2.3 I 44
2. Express 23 us using the 2.3 form: 2.3 X 107°.

3. Set FREQ/PERIOD MULT switch to the equivalent of
10%: 10u. 3 3

4. Set the digl to the frequency equivalent of 2.3: 44,

vyt {ngf ‘
4

NOTE: Refer to paragraph 1.2 for dial accuracy.

TRIGGER LEVEL Control

Deatermirnes the level at which the input trigger
signal at the TRIG IN connector is accepted
as a trigger or gate in the trigger and gate modes.
The trigger level can be varied from fully cw, where
a positive-going excursion thruapproximately — 10V
i$ a trigger, to fully cow, where a positive-going ex-
cursion thru approximately +10V level is a trigger.

@ MANUAL TRIGGER Switch

Triggers or gates the output signal when GENER-
ATOR MODE switch is at TRIG or GATE.
In ftrigger mode, one cycle is output whan the
switch is prassed. In gate mode, cycles are contin-
uously output as long as the switch is held down,

NOTE
Set TRIGGER LEVEL (3) fully cow.

3-2

(8)  PULSE DELAY Control

When NORMAL/DOUBLE/DELAYED switch (6)
is at DELAYED, PULSE DELAY salects one of six
time ranges for delay of pulse with respect to the
undefayed signal lgading edge. When @ is at
DOUBLE, PULSE DELAY selects the time between
double pulse |eading edges.

VARIABLE Control

Inner knob selects delay time within the range
selected by the auter knob.

(6) NORMAL/DOUBLE/DELAYED Switch
Selects the pulsa parameters as follows:

NORMAL — Pulse of width and frequency set by
front panel switches appears at TTL, TIL, ECL,



chronous-leading edges to the sync pulse
trailing edge.

ECL and FUNCTION OUT conneciors Withﬁ%n-

DCOUBLE—As NORMAL plus an additional pulse
in each pulse period delayed from the first pulse
leading edge by time

DELAYED—As NORMAL, except the pulse
leading edge is detayed from the normal pulse
leading edge by time (5)

PULSE WIDTH Control

QOuter knob selects the range for the width of all
pulses except sync. Has OFF and square wave
detents. When in OFF position, the 145 has no
PULSE CUT outputs. The square wave [ "L ) de-
tent is normally used to check the 50% period
point; PULSE DELAY (B) has no effect. For the
best square wave output, set FUNCTION

o N

VARIABLE Control

Imner knob selects pulse width within the range
selected by the outer knob.

ATTENUATION Contral

Cuter knob reduces oulput voltage level of all
outputs al FUNCTION OUT with increasing
steps of attenuation.

YERNIER Control

fnner knob is a 20 dB vernier which controls the
cutput within the steps of the outer knob. DC and
offset voltages are not affected by this coentrol.

FUNCTION QUT Connector

The only cutput for the functions other than fixed
amplitude pulse. At this output the functions and
pulses are controllabte in amplitude and dc off-
set; the other outputs furnish fixed amplitude
pulses only.

SYNC OUT Connector

Furnishes a TTL pulse for each cycle or period of
the generator. To be used for scope or similar
synchronization. Refer to paragraph 3.2.1.4 for
conversion to an ECL sync pulse.

FUNCTION Switch
Selects cne of eight output
waveforms or pulses.

signals; dg,

@
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PULSE OUT

Four standard pulses for logic circuits as follows
{PULSE WIDTH must be other than OFF):

TTL Cornectoer—Furnishes a transistor-transistor-
logic level pulse whose occurence and duration
are controllable. Levels are typically <0.5V
quiescent, > 2.0V active into a 502 termina-
tion.

TTL Connector—Same as TTL connector except
active and guiescent levels are reversed.

ECL Connector—Furnishes an emitter-coupled
logic level pusle with controllable occurence
and duration. Levels are typically — 1.8V guies-
cent, — 0.9V active infc a 509 termination con-
nector to — 2 volts. Refer {0 paragraph 3.2.1.3
for ECL ioading instructions.

ECL Connector—Furnishes an ouiput like the
ECL output, except active and guiescent levels
are reversed.

DC OFFSET Control

Offsets the waveform or dc level at from
approximately —15¥ to +15V (open circuit;
approximately + 7.5V into 50). An OFF position
ensures no offset.

TRIGGER START/STOP Control

Sets the start and stop point of the selected
waveform (sine or triangle only) appearing at
Usually used in the_trigger mode and in com-
bination with ic create desired
waveforms. 0° CAL position ensures conven-
tional wavetorms symmetrical abgut 0 Vde,

TRIG IN Connector

Accepts a 1 Vp-p to 10V external signal to trigger
the generator. (Up to 50V will not damage cit-
cuitry ) Triggers on rising edge of input which
crosses TRIGGER LEVEL (3) setting from
negative 1o positive.

VCG IN Connector

Accepts 0to + 2V ac or dc voltages to vary up to
1000:1 the frequency and pericd of the outplts.
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The upper and lower limits are defined by the
maximum and minimum dial settirgs multi-
plied by @ - VCG input will not drive the gen-
erator beyond the normal dial limits of a range.

@) FREQ/PERIOD MULT Switch

The outer knob selects one of ten frequency/period
rmultipliers for the dia} setting. Freguency,
then period, are noted at each setting.

VERNIER Control

A fine adjustment of the frequency dial @
setting.

Mot EXT DC OFFSET IN Connector {Rear Panel}
Shown
Applied voltage offsets the selected waveform
linearly. Offset is 1V for each —1V appied with
cutput connected into an open circuit. Maximum
input is *7.5V. Qffsat is affacted by the attenua-
tor

Not GCV OUT Connector {Rear Panel)

Shown
This connector gives a 0 to +2V signal propor-
tional to the frequency of the generator within
any given range. The signal can be used as the
X drive for X-Y recorders.

32 OPERATION

Perform the initial checkout in Section 2 for the feel of the
instrument. Any questions concerning ingividual controls
and conrectors may be answered in paragraph 3.1.

3.2.1  Signal Termination
3211 FUNCTION OQUT Signal

Proper signal termination, or toading, of the generator con-
nectors is necessary for its specified operation. For example,

MODEL 145
QUTPUT EFFECTIVE
IMEEDANCE RGE8 OR CIRCUIT
8032 ECUIVALENT RESISTANCE

— AN
{SIGNAL
L3AD}
]
ourur A
|AMPLIFIER RECEIWING

INSTRUMENT

Figure 3-2, Signal Termination
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the proper termination of the main output is shown in
figure 3-2. Placing the 5082 terminator, or 50%% resistance,
in paraflel with a higher impedance matches the receiving
instrument input impedance to the generater output im-
pedance, thereby minimizing signal reflection or power loss
on the line due to phase angle mismatch.

3212 TTL PULSE OUT Signals

The TTL and TFL PULSE OUT outputs can drive 5082 and
higher impedance terminations,

3.21.3 ECL PULSE OUT Signals

The ECL and ECL PULSE OUT outputs are driven by
MC10124%. The signals must be properly terminated ar

the point that they enter an external ECL circuit. Several
connection nossihilities are shown in figure 2.2,

+

ECL OR ECL L“ AND
NAND
ND

B2
Pt

3
3

EGCL
50
2 Q
-
825 825
EcL —2- 8 2 i
¢ Tl
- NOTE
EcT ;_5 130 130
L) > Q )
All connecting cables are RG58
cables with BNC connectors,
—B2V

Figure 3-3. ECL Terminations




3.2.14 Conversion of SYNC OUT TTL t0 ECL

The SYNC OUT TTL pulse can be converted to an ECL
pulse by rerouting two jumpers gn the trigger/pulse printed
circuit board. Disconnsct jumper at E24 and connect to
E£25. Disconnect jumper at E27 and connect to E28. The
two jumpers are correctly routed from E25 to E26 and
from £28 to E29 for ECL. operation. Instrument disassembly
is covered in paragraph 5.3.
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3.2.2 Pulses

See figure 3-4 for definition of controllable pulse character-
istics.

3.2.3  Wavaforms

See figure 3-5 for definition of contrallable waveform char-
acteristics.

TRIGGER LEVEL

TRIG IN (GATE MODE!}

GENERATOR BASIC "\
WAVEFORM [NOT OUTPUT)

GENERATOR BASIC T
WAVEFOAM (NOT GUTPUT}

A -
GATEWIDTH——-{\——

SYNC OUT
ov g 9 w—WIDTH
PULSE OL'T, gx ---- U u
NORMALPULSE | . OV -——
ECL M M M N
ov — - WIDTH
ECL R
OUTPUT AMPLIFIER FIXED DELAY —{ — ' —» f—WIDTH
NORMAL PULSE ov —
; AMPLITUDE
NOAMAL PULSE oV — I_I U U U
“i I—-DELAY — le—WIDTH
T —r o WIDTH
DELAYED PULSE, 4 : ”
FUNCTION | OFFSET !
ouT ov
+ DC OFFSETH &
ov £ |'.'DELjw WIOTH™M B —wiDTH.
DOUBLE PULSE,
OFFSET ,
“« — DCOFFSET |
UARE l—-l l—l l__i
L wave (M) [_1—
—-|PEH|ODI,-—
NOTES

1. NotShown: TTL, TTL, ECL, ECL double pulse, delsyed pulse and pulse.

2. Pulse period is determined by the generator frequency setting unless in trigger mode, in which case it is determined by

trigner frequency.

3. In trigger mode, just arte period i generated for each trigger pulse.

DC offset plus pulse peak voltage > | 7.5V | causes pulse clipping.

Figure 34. Pulse Characteristics
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324 Voltage Controlled Function Generator Operation

Operation as a voltage controlled function generator {(VCG)
is as for a manually controlled function generator, only the
frequency within particutar ranges is additionally controfled
with de levels (£2V excursions) injected at the VCG IN con-
nectur. Set the frequency diaf to a reference trom which
the freguency is to be voitage controlled.

ManualsPlus.com

For frequency control with positive dc inputs at VCG
IN, set the dial for a lower freguency limit.

2. For freguency control with negative dec inputs at VCG
IN, set the dial for an upper frequency limit.
3. For modulation with an ac input at VCG iN, set dial

at desired center frequency. Do not exceed the maxi-
mum dial range of the selected frequency range.

TRIG IN {GATE MODE}

GENERATOR BASIC N\,
WAVEFORM {NOT QUTPUT}

GENERATOR BASIC 7], |
WAVEFORM (NOT OUTPUT)

SYNC OUT

OUTPUT AMPLIFIER FIXED DELAY — j~

-

+ DC OFFSET
N/, OFFSET
™, OFFSET
FUNCTION
ouT 1,
M
LU

TRIGGERED "y START/STOP:

e

NOTES

1
2,

3.

TF}!'GG ER LEVEL

B e e e

AMPLITUDE

; N

1
W—t 1
— DC OFFSET :

+45°% +90° —o0°
- 3
- e - -_—— R -
4

Period is controlied by the generator frequency setting.
In trigger mode, just one period is generated for each trigger pulse.

DC offset pius peak waveform voltage > | 7.5V | causes waveform clipping.

Figure 3-5. Waveform Characteristics




MAIN DIAL VCG N OUTPUT
SETTING VOLTAGE FREQUENCY
FACTOR
20—+ —20-— ——.002
1.8+ 1.6 1 — .7
16— 1.2 — 4
1.4 - 81 L6
Np‘?\—e?—
ghe
1.2 == — A -8
-
-
—
10 = — _ o EXAMELET |,
<
.,
8- ~ + 44 —_12
~
64 Y a1 —14
~
41 +1.2—.:‘ Qf‘ —-1.6
Ny,
)
\<€
2 +1.6—— N 48
~
~
002 -1 +2.0-L —Lz20

Figure 3-6. VCG Voltage-to-Frequency Nomograph

Figure 3-6 is a nomograph with examples of dial and voltage
effects. Example 1 shows that with 0V VCG input, fre-
quency is as determined by the main dial setting, 1.0 in this
example. Example 2 shows that with a pesitive VCG input,
output frequency is increased. Example 3 shows that with a
negative VCG input, output frequency is decreased. (Note
that the Output Frequency Factor column valug must be
multiplied by a frequency range multiplier to give the actual
output frequency.)

NOTE
The frequency vernier must be rotated fully
cow far 10001 range.

Menlinear operation results when the VOGE input
voltage is excessive; that is, when the attempted
gengrator frequency exceeds the range setting
(2 times the multiplier setting) or in the other
direction, 1/1000th of the range setting.

The up tc 1000:1 VCG sweep of the generator frequencies
available in each range results from a 2V excursion at the
VCG IN connector. With the frequency dial set to 2.0, ex-
cursions between —2V and OV at VCG IN provide the up to
1000:1 frequency sweep. With the dial set to .002, excur-
sions between OV and +2V at VCG IN provide the up to
1000:1 sweep within the set frequency range.

3.25  Delay of Triggered Pulse

Additional pulse delay is available in triggered mode, .Not'

only is the PULSE BELAY usable, but the % cycle delay
betwean trigger acceptance and sync puise shown in
figure 3-7 can also be variable delay,

Merely determine the delay desired and apply this formula
for the frequency setting:

1

Frequency in Hz = {4 - delay in saconds}

Then, adjust the pulse width for your desired puise. Practical
range with the frequency dial and multiplier is 1 ms to
42 minutes. Delay control range is 50 ns to 10 ms.

Frequency vernier and startfstop control also affect the
delay. So, for accurate frequency dial control of delay, set
thase at their cal positions.

TRIGGER — o —|— —4— TRIGGER LEVEL

GENERATOR BASIC "/ __'l_/r\\/_
WAVEFORM (NOT OUTPUT) | ! Y]
GENERATOR BASIC ' 1y | l_| I
WAVEFORM {NOT OUTPUT|— L !

1/4 CYCLE, FREQUENCY
DIAL CONTROLLED

BELAY
SYNC QUT = 30 ns ]
DELAY-CONTROLLED DELAY —h1 |4——
OUTPUT PULSE |

Figure 3-7. Pulse Delay From Trigger

1CYCLE
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SQUARE WAVE PULSE OR FOLSE
TO TRIG/PULSE FROM TRIG/PULSE
_ . . _ _ BOARD _ _ BOARD o o
i — — —_
. N 2 GENERATOR BOARD
SYNC PULSE
AMPL AMPL
+
FREQ
GLCV GOV
DIA _
) f ™ amPLiFIER A 4 Ty en
‘;% SOUARE n,
FREQUENCY —» wave
VERNIER SHAPER
| ‘L HYSTERES!
SWITCH
POSITIVE
CURRENT
SOURCE l FUNGTION
~ SGELEWILIM
d 1
N { Ol POMPEN. . AMPL -
EXT
SATION | STAHU* l/ ~ AR
stop 3 OFFSET
NEGATIVE DIODE
CURRENT it CAPACI- PREAMP
i SOURGE TANCE - - — | FUNGYION
al ouT
I MULT ATTENUATION s —0)
VERNIER
TIMING
{INTEGRATING} ATTEN- |
o _ CAPACITOR UATOR
. (TRIG LEVEL r + :_
1 |
| ? ’ TRIGGER ?:C
n TAIGGER TRIGGER __. START/sTOP — ' QFFSET .
N (o——w»{sauaring—» contror |— | - = = — - - = = = - =
i
‘ CIRCUIT LOGIC TRIG/PULSE BOARD
SQUARE ™ T SYNC OUT SYNC
WAVE B ——»j ONE-SHOT 4 BUFFER =%/ out
FROM + .
GEMERATOR - e PULSE
BCARD I WIDOTH
| — CONTROL } C)TTL
I /
DELAYED *
® DDUBLE WIDTH ~
O} T
NORM DELAY ONE-SHOT | 2
T ONE-sHOT [P} ONESHOT . BUEFER
) ECL
I — +24 / I-Ll
POWER ——?4 / +
uUPPLY [ 18 ;
SUPPLY "8 CONTROL | 0/ ECL
— +g s * PULSE WIDTHS L I
| FULSE OR
PART OF | py| 5E OR PULEE SELECT —ju| BUFFER —>  PULSE
FUNCTION . PULSE
SELECTOR PULSE DISABLE ——» O MAIN
! BOARD

Figure 4-1. Overall Block Diagram
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41 BASIC WAVEFORM DEVELOPMENT

The heart of the generator (the bold path in figure 4-1) is a
triangle and square wave generator. The trisngle waves are
developed by capacitor charging ramps that are alternately
reversed in polarity. The polarity reversal is caused by & flip-
flop circuit, or hysteresis switch, that in turn produces the
square waves. The flip-flop changes states upon detecting
amplitude limits of the charging ramps through the triangla
amplifier.

As shown in figure 4-1, the VCG diat buffer sums the cur-
rents from the frequency dial, frequency vernier ang VGG
in connector, The VCG dial buffer is an inverting amptifier
whose output voltage is used 1o control 3 positive current
source and a negdtive current source. For symmatrical out-
put waveforms, the currents from the two current sources
are equal and directly proportional to the voltage of the
VCG dial buffer output. The diode gate, which is controted
by the hysteresis switch, is used to switch the positive or
the negative current to the integrating capacitor selected by
the frequency multipfier. If the positive current is switched
inta the integrating capacitor, the valtage across the capaci-
tor will rise linearly to generate the triangle rise transition.
If the current is negative, the voltage across the integrating
cagacitar will £t linearfy to produce the fal transition.

The triangle ampfifier is a unity gain amplifier whose output
is fed to the hysteresis switch. The hysteresis switch has two
voltage limit points (+1.25 and —1.25V} at its input.

Bluring the time the output voltage of the triangle amplifier
is Asing, the output vohage of the hiysteresis switeh is posi-
tive, bt when the output voltage of the triangle reaches
+1.25V, it triggers the hysteresis switch causing the cutput
ta switch negative. Onge the control voltage into the diode
gate becomes negative, it will switch the positive current
out and switch the negative current in to the integrating
capacitor, so that the voltage across the capacitor will re-
verse, starting a linear decrease of the waveform. When the
decreasing voltage reaches —1.26V, the output of the hys
teresis switch will switch back to positive, reversing the
process. This action generates the triangle waveform as
shown in figure 4-2. Since the cutput of the hysteresis switch
is a square wave, the resuit is simultanecus generation of a
square wave and a triangle wave at the same freguency.

ManualsPlus.c

SECTION
CIRCUIT DESCRIPTION

HYSTERESIS

SWITCH

H?::.[

+1.25

A /\/\
—1.25
+2.5

¢ 0Ll L
-25

Figure 4-2. Basic Generator and Timing Diagram

The output frequency is daterminad by the magnitude of tha
capacitor sslacted by the frequency multiplier and the magni-
tude of the positive and negativa current sources. Since the
current sources are linearily proportional to the control voltage
of the VGG circuit, the output frequency will also be linearily
praportienal to the control veliage.

Tha output of the hysteresis switch is fed to the sync amplifier
and also the the square wave shaper, The square wave shaper
consisisof ashaping circuit which limits the square wave output
swing to +1.25V. For positive pulse outputs, it limits the output
voltage swing from -1,25 to 0V; and for negative pulse outputs,
it limits the output voltage swing from 010 +1.25V. The PULSE
or PULSE from the auxiliary board are bipofar and processed
as the sguare wave,

The triangle wave from the ttlangle amplifier is coupled through
a buffer amplifier and mads available to the function selector
switch. The buffer amplifier provides a low impedance to drive
the sine converter circuit. The sine converter, using tha
nonlinear characteristics of its diodes, converts the triangle
wave inlo a sine wave.

The square wave from the sync amplifier, processed through a
ene-shot and the sync out buffer, is externally availabla at the
sync out connector. The sync pulse, then, is a TTL leval pulse
output of the generator frequency.
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4.2 AMPLITUDE OFFSET AND ATTENUATION

The sefected waveform is inverted and amplified in the pre-
amplifier, The preamplified waveform is sent to the output
amplifier.

The output amplifier is an inverting amplifier with a current
lirmiting output stage for short circuit protection. The dc
offset control provides the offset 1o tha setected waveforms
center reference, The dc offset can he set by voltage at the
external dc offset connector. The output amplifier establishes
the generator O dB attenuation referznce. An output atten-
uatar decreases this reference amplitude in operator selected
20 dB steps. The attenuator consists of three voltage dividers.
Attenuation between the steps is provided by the attenuation
vermier.

42 TRIGGER AND GATE CONTRQL

Generator operation is controlled by allowing or preventing
the timing capacitor to charge. Figure 4-3 shows in detail
this portion of the circuit. For continuous operation, the
trigger amplifier maintains a positive leve! above the positive
peak developed by the charging capacitors. This reverse
hiases {turns off} the start/stop dicde, and the trigger ampli-
fier does not interfers with continuous operation.

. When the trigger amplifier outputs some level below the
positive peak charging level, the diocde is forward hiased
{turned on} to sink the tntegrating current from the current
source, preventing the capacitors from charging to the posi-
tive peak. This stops waveform generation and holds the
trizngle output at some dc level called the trigger baseline.
The trigger baseline is the level where a triangle waveform
cycle starts and where it stops. This baseline is directly ap-
plicable to the triangle waveform and thus affects the sine
wave. The square wave fevels, output via the hysterasis
switch, are not affected by the triangle baseline fevels.

The normal trigger baseline is zero volts, ahalogous to 0°
phase of 2 sine or triangle waveform, The trigger start/stop
control offsets the trigger amplifier output and can change
the baseline for starting and stopping a sine or ftriangle
waveform from its negative peak {—90°} to its positive peak
{+90°) range. At the extreme positive peak level setting
though, the dipde is again reverse biased and generator
operation goes continuous.

When charging level is being held, the positive current
generator still varies its output with corresponding frequency
control inputs. These varying currents must be sunk through
the diode to keep the timing capacitors from varying their
charge, and thus varying the trigger baseline. The baseline
compensation circuit monitors the output from the positive
current generator to control the trigger amplifier and thus

4.2
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control the necessary compensating current through the
diode,

The trigger control {ogic determines that after a2 waveform
starts, it always stops at a complete cycle and at the same
phase at which it started. The trigger control logic tatches
the trigger amplifier for an enabling output from the time
the cycle starts 10 when the negative peak of the last cycle
is reached (just one cycle in the trigger mode}. Upon reach-
ing the negative peak, the timing capacitor continues
charging positive again, but stops upon reaching the trigger
baseline. A square wave from the hysteresis switch synchro-
nizes the last negative peak time for unlatching the trigger
amplifier for its trigger baseline cutput.

The generator mode control circuitry {not shown) deter-
mines whether the trigger control logic is to be fired for just
one cyele, or is to be held on for the duration of the trigger
input, When in gate mode, the trigger is directly coupled for
controlling the trigger conwol logic. In the trigger mode,
the squaring circuit gutput is converted by a oneshot toa
narrow pulse which fires the trigger control logic.

The sguaring circuit is a level detector that generates a
sguare puise for the duration of a trigger signal above the
set trigger level. The pulse is also generated for the duration
the manual trigger switch is held down in pate mode, and
fires one cycle in triggered mode.

44 PULSE QUTPUTS

The pulse outputs are based on the sgquare wave fram the
basic generator circuit {sea figure 4-1}; the ulse frequency
is controlled by the freguency dial, freque: oy vernier and
VCG voltege in the same manner as the wweforms. The
square wave is firstmodified to the sync pulse by a one-shot
circuit; then the normal /double /delayed puise selector switch
sats or inhibits AND gates to distribute the sync pulse to
the delay one-shot and the width one-shot circuits. When
the switch is in normal position, the sync pulse is gated to
the width one-shot; the delay one-shot is bypassed. When
the switch is in delayed paosition, the sync pulse is gated to
the deiay cne-shot only. With the switch in the double posi-
tion, the sync pulse is gated to both the defay and width
one-shots,

Pulse width of the width and delay one-shot pulses can be
varied by the front pane! width and delay contrals, respec-

. tively. The resulting pulse is gated by the selection of a pulse

width value rather than the square wave { T1; ] detent on
the puise width switch. The puise or the basic generator
sgquare wave, as selected by the pulse width contrad, is sent
to a buffer circuit and output as TTL, TTL, ECL and ECL
pulses. The pulse or square wave is also routed to another
buffer which is set by the selection of PULSE, PULSE ar a



waveform with the front panel function switch. This cutput,
a norma!l pulse or a complemented pulse, is routed to the
square wave shaper and output, if selected, through the
cutput amplifier as a variable amplitude pulse. The pulse
modes of normal, delayed and double are shown as timing
diagrams in figures 4-4, 45 and 4-6.

45 WIDTH AND DELAY ONE-SHOTS

The pulse width and delay one-shots feature frant panel
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adjustable current sources to regulats the capaciter charga
time and as a result, the ona-shot pulse width. The steady
state condition of the one-shot circuit is as shown in figure
4-7: Upon triggering, Q goes low, the switch transistor
switches off and the capacitor begins to charge. When the
voltage acress the capacitor is sufficient, the level detector
senses the set level, the flip-flop is cleared and the circuit
reverts toits steady state condition. Tha duty ¢cycle of the one-
shots is limited by the capacitor discharge time when return-
ing to steady state conditions.

HYSTERESIS SYNC
SWITCH *| AMPL
F
— -+
SYNC
(P1-1)
CRS CR6
@ 510DE “ult ® AJoUTPUT
SATE ANGLE [~
1
CRS cR? ¢ 5 i
CR26 v Wls
! TRIGGER TRIGGER IN
1+ @ conTROL M scuarinG 40
LOGIC CIRCUIT
o © |
|
TRIGGER/PULSE BOARD _J
TRIGGER
—— COMPEN-
SATION

TRIGGER

LEVEL

!

+

L—

® . |

®.® —/\/\/’\/—

-

+ O

O o e

Figure 4-3. Trigger Circuit and Timing
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BASIC
GENERATOR I———I“L
SQUARE WAVE —1,
1
SYNC ]—L
ONE-SHOT ; ﬂ
t

WIDTH —“——I
ONE-SHOT . |
— |<— FIXED DELAY

TTLOR ECL I I | |

]
—.I I‘—FIXED DELAY AT QUTPUT AMPLIFIER

FUNCTION QUT
PULSE | E ! |

Figure 4-4. Normal Mode Timing

|4——! PERICD —.‘

BASIC
GENERAYOR l | | I
SQUARE WAVE ]
]
SYNC
ONE-SHOT I_l H

DELAY ]
ONE-SHOT

POST DELAY _H M
ONE-SHOT
—» l— CONTROLLED DELAY
WIDTH [————l
QONESHOT I L_

_pl I‘_ FIXED DELAY
TTL OR €CL | |

_p[ iq_mxsn DELAY AT OUTPUT AMPLIFIER

e ] L

Figure 4-5. Delayed Mode Timing
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BASIC

GENERATOR ‘—1—_[ |
SQUARE WAVE ~ —
1
SYNG
ONE-SHOT _l . H

DELAY
ONE-SHOT — Iﬂ*CONTFlOLLED DELAY [

1 1

—»] 4~ CONTROLLED WiDTH
ONESHOT L P

TTL OR ECL 1 1 1]

—F‘ |"—FiXED DELAY AT OUTPUT AMPLIFIER
een T e

Figure 4-6. Double Mode Timing
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Figure 4-7. Width and Delay One-Shots

4.5



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.

5.1 FACTORY REPAIR

Wavetek maintains a factory repair department for those
customers not possessing the necessary personnel or test
equipment to maintain the instrument. If an instrument is
returned to the factory for calibration or repair, a detailed
description of the specific problem should be attached to
minimize turnaround tirmne.

52 |INSPECTION AND PERFCRMANCE
VERIFICATION

Ingpect and verify instrtument performance gvery six months
or at a frequency determined from actual instrument usage.
Inspect the exterior for damage, cleanness and loose knobs.
Use a saft cloth dampened with commercial window cleaner
to clean the exterior. When calibrating or repairing the
instrumnent, inspect the instrument interior for heat damage
and loose wires. This instrument requires no lubrication.
Varify performance by performing the calibration pro-
cedures.

53 REQUIRED TEST EQUIPMENT
Refer to table 1-1 for equipment requited to perform ihe
calibration procedures.

5.4 REMOVING GENERATOR COVERS
WARNING

With covers removed, several dangercus
voltage points may be exposed. Contact with
thege points could cause serious injury or
death.

1. Invert the instrument; remove the four screws in
the cover.

2. Turn the instrument upright; remove the top
cover, and remove the four screws securing the
bottorn ¢cover.

3. Replace the {op cover.
NOTE

Remove the covers onfy when ft i3
necessary to make adjusirnents or meas-
urements.

55 CALIBRATION

After referring to the following preliminary data, perferm
calibration, as necessary, per table 5-1. {f performing partial
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SECTION
MAINTENANCE

calibration, check previous settings and adjustments for
applicability. See figures 5-1 and 5-2 for calibration point
lacation. :

1. Uniess otherwise noted, all measurements made at the
5052 DUT connector should be terminated into 3508
{£0.1%] load.

2. Allow the unit to warm up at least 30 minutes for
final calibration. Keep the instrument covers on to
maintain heat. Remove covers only to make adjust-
ments or meaasurements.

3. Verify operation in TRIG and GATE modes by con-
necting an external generator to the TRIG IN BNC
and observing proper operation of TRIGGER LEVEL
and TRIGGER START/STOP controls [paragraph 3.1},

4. Verify SYNC OUT is an approximate 30 ns positive
pulse into 505 and that GCV CUT is a voltage pro-
portional to dial position with’a 2V max (open circuit},

E.  Properly terminate the TTL, TTL, ECL and ECL out-
puts {paragraph 3.2.1) and verify proper operation
(paragraph 3.1)

6.  After starting the calibration by connecting the
unit to an ac source and setting the frant panel
switches as follows; invert the instrument.

Dial . . e e e s .02
EREQMULT . . oottt e inaee eaen s 100K
FREQVERNIER .. ... oo meeeeee e Full cw
GENERATORMODE . ... ... .. .ciiunon.. CONT
TRIGGERLEVEL .. .. ... ..o innnn Full cow
TRIGGER START/STOP . . .. ... ... ... .. o° CAL
PULSEDELAY ..ttt ene 50 ns 1 100 ns
PULSE DELAY VARIABLE . ....... ........ ow
Pulsa Mode ... ... ..t DOUBLE
PULSEWIDTH ...t e eiee e OFF
PULSE WIDTH VARIABLE . .. .......... 12 o'clock
DCOFFSET & it e e i et OFF
FUNCTION . o et e e e e e e e DC
ATTENUATION ...ttt eeee e 2049
ATTENUATION VERMIER ., . ... ... . .... Full cow
POWER . .. ot e CN

m
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Table 5-1. Calibration Chart

Cal Control Desired
Step | Check | Tester Points Settings Adjust Results Remarks
1 Fower DVM C112 +16 £0.05 Vdc If voltage is incorrect,
Supply proceed to step 3.
2 Ci11 —15 10,05 Ve If voltage is correct,
proceed to sten 5.

Steps 3 - § are on the trig/pulse board. Place the cover on the gensrator and turn it upright. Remove the top cover for access
to the trig/pulse board.

3 Power ovm TP1 [COM) R27 +15 0,02 Vdc
Suppiy TFZ
{+15 Vdc)

4 TP3 —15 £0.05 Vde
5 TP4 +24 =7 Vde

G TP —24 41 Vdc

7 TP6 +5 £0.2 Vde

8 TR7 R18 5.2 10.01 Vdc

If steps 3 - B were performed, place the cover on, invert the generator and warm up the generator for ¥ hour. Remove the
uppermost cover for generatar board access when necessary.

9 Cap DVM TPS (COM) RE5 < HmV
Mult {DCY) TP !
Balance i
143 Power FUNC- R181 0 +0.01 Vdc Terminate with 5082
Ampt TION load.
Balance auT
11 Preamp ATTENUATION R252 0 £0.07 Vde
Balance VERNIER: full ew
12 VCGE Scope FUNCTION: "L R12 Minimum fre- Chserve one cycle at
Nut I guency shift 50us/div. Alternately
short and open YCG
iN BNC while adjust-
ing R12.
13 1300:1 FREQ VERNIER: R13 <1 cycle Scope on .5 ms/div.
Frag full cow BOD {<Z 200 Hz)
Freq
Adj

5-2
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Tahle 5-1. Calibration Chart (Continued)

Cal Contral Desired
Step | Check Tester Points Settings Adijust Results Remarks
14 1000:1 Scope FUNC- R16 Symmetrical wave- NOTE: Steps 13 and
Sym- TION BOD farm 14 are inferactive.
metry ouT Sym
15 Main FREQ VERNIER: A35 Symmetrical wave-
Sym- full cw TOD form
metry Dial: 2.0 Sym
FREQ MULT: 1K
18 | Sine Distortion FUNCTION: ™y R120Q Symmetrical Connect FUNCTION
Distor- Analyzer, Triangle | residue OUT to distortion
tion Scope Balance analyzer and distor-
tion analyzer output
to scope. Set scope
1o . 1V/div. Syne scope
to SYNC QUT BNC
loaded into 50%2.
17 R93, Minimum sine If either adjustment is
R107 distortion going near a stap, re-
Triangle center both pots and
Peais return to step 15,
18 | Main Frequency FUNCTION: T R4 2000 £10 Hz Remoue $YNC OUT
Freq Counter/ TOD cable.
Tirmer Freq
Adj
18 | Cap FREQ MULT: 10 R48 20 t0.1 Hz
Mult
Frea
20 | X 100 FREQ MULT: 10M C40 Best frequency
Freq Dial: Yary tracking over
X 10M range
21 X m FREQ MULT: 1M c34 Best frequency This adjustment must
Freq Dial: Vary tracking pver be made each time
X 1M range step 20 is done.
27 | Trigger | Scops FUNGTION: ™ R162 Minimum shift of
Baseline GENERATOR baseline around
MODE: TRIG 0 Vde
Dial: Vary

b-3
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Figure 5-1. Generator Board
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6.1 FACTORY REPAIR

Wavetck maintains a factory repair department for those
customers not possessing the necessary personnel or test
equipment to maintain the instrument. If an instrument is
returned to the factory for calibration or repair, a detailed
description of the specific problem should be attached to
minimize turnaround time.

6.2 TROUBLESHOOTING CHARTS

Troubteshooting charts are given in figures §-1 thru 6-8.
The charts do not cover every possible trouble, but will be
an aid in systematically isolating faulty companents.

Figure 6-1. Initial Checks, Generator Board

Figure 6-2. Generator Loop Checks, Generator Board
Figure 6-3. VCG Checks, Generator Board

Figure 6-4. Generatar Qutput Checks

Figure 6-5. Trigger and Gate Mode Checks, Trig/Pulse Board
Figure 8-6. Power Supply Checks, Trig/Pulse Board

Figure 8-7. Generator Input and Qutput Chacks

Figure 6-83. Pulse Mode Checks, Trig/Pulse Board

Figure 6-9, Pulse Generator Checks, Trig/Pulse Board

6.3 TROUBLESHOOTING INDHVIDUAL COMPONENTS

6.3.1 Transistor

1. A transistor 15 defective if rmore than one volt (s mea-
sured across its base emiiter junction in the forward
direction.

2. A transistor when used as a switch may have a few
volis reverse bias voltage across base-emitter junction.

3. if the coilector and emtitier voltages are the same, but
the base emitfer voitage is iess than 500 mV forward
voitage {or reversed bias), the transistor is defective.

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

ManualsPlus.

SECTION
TROUBLESHOOTING

b. In @ transistor differential pair {common emitter
stages], either their base voltages are the same in
normal operating condition, or the one with less
forward voltage across its base emitter junction
should be off {no collector current}; atherwise, one
of the transistors is defective.

6.3.2 Diode
1. A diode is defective if there is greater than one volt
{typically 0.7 volt] forward voltage across it.

68.3.3  Operational Amplifier {e.g., 741, 1458)

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

2. When the output of the amplifier is connected to the
" input {voltage foilower connection], the output
should be the same voltage as the “'+" input voltage;
otherwise, the operational amplifier is defective.

6.3.4 Capacitar
1. Shorted capacitors have zerg volts across their termi-
nals.

2. Opened capacitor can be located {but not always} by
using a good capacitor connected in parallel with the
capacitor Under test and obhserving the resulting effect.

635 Digital TTL IC's le.g. 7400 Series}

1. The device is operating cotrectly if the output high
state is > +2.4V and low state is << +0.5Y.

2. The input must show the same two levels as in step 1.

I¥ the levels are hetween +0.8Y and +2.0V, the con-
nection to the driving circuit ocutput is opan.

61
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6.4 DISASSEMBLY/REASSEMBLY INSTRUCTIONS

(For the Bench Instrument)

6.41 Disassembly

WARNING

With covers removed, several dangerous
voltage points may be exposed. Contact with
these points could cause serious injury or
death.

Review the following procedure and identify com-
ponents using chassis assembly drawing 0102-00-0575
{refer to Section 7).

1.

10.

11,

B6-2

Disconnect the power plug from the line recep-
tacte

Invert the instrument and remove four screws
fastening the bottom cover ig the top cover.

Turn the instrument upright and remove the top
cover,

Remove the four screws faslening the lower
board to the botiom cover standoffs.

Rernove the instrument from the bottom cover
and invert the ingtrument.

Unsalder the No. 18 black wire at the saider jug
of FUNCTION QUT BNC.

Disconnect the following wires from the
generator board locations:

E28 {coax) and E29 (shigid) function output;
E26 {yellow)} and EZ7 {white-black) Ext DC;
E6 {green} and E7 (white-black}, GCV:

E1 (brown) and E? fwhite-black), vCG:

E4 {red). E5 (brown) and E3 (crange) dial pot.

Remove all knobs except the dial knob.

Remove four screws fastening the generator
board {upper board in this inverted position) to
standoffs between the boards.

Tiit the front panel forward and slide it forward
enough to clear the detents of the generator
board and lift the generator board free. Slide the
front panel back over the detents of the remain-
ing board.

For troubleshooting. set the generator board
component side up on the working surface along-
side the rest of the instrument. Ensure that the
generator board is lying on a nonconductive sur-
face and it Is not rmaking physical contact with
the rest of the instrument. A jumper wire may be
aftached between E3 and E4 of the generator
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board to simulate a top-of-dial frequency
voltage. It may be necessary to replace some of
the knabs to set up various test conditions.

At this paint, the entire instrument is accessible
for troubleshooting. To reassemble, perform
steps § through 16, paragraph 6.4.2.

To completely remove the generator board,
disconnect the following wires from the
generator board:

E21 pulse digable;
£23 pulse sefect:

EZ24 pulse coax;

E25 puise coax shield.

Disconnect the Molex connector. To reassemble,
pertorm steps 1 tnrough 16, paragrapn 6.4.2.

To remove the trigger/pulse board, remove the
two screws connecting the power switch to the
triggeriputse board.

Ungolder the following wires from the trig-
get/pulse board:

E1 {blug);

£2 (white-plue),

E3 (biuey,

E4 {redy;

ES {white-red),

EB {red);

E7 (green);

ES (green);

E9 (blue,

E10 (rech;

E11 {viclet);

E12 (white);

E13 (white);

E14 {white),

E15 (gray}.

E16 {orangey;

E17 {red);

E18 {white-black);

E19 (yellow);

E22 {brown);

E48 (green):

E30 {coax. center conductor);
E31 {coax, shield);

JB (TTL BNC), E40 and E41;
J& (TTL BNC), E42 and E43;
J4 {EEL BNC), E44 and E47;
J3 {ECL BNC), E45 and E46.

Unsolder the green-yellow wire connecting the
front and rear paneis.

Slide out the trigger/puise board



6.4.2 Reassembly

Refer to the chassis assembly drawing 0102-00-0575
(refer to Section 7} for correct positioning of the
reassembied components.

1 Turn the unit upside down (bottom of unit up).

5 insert the irigger/pulse board {component side
up}

3. Solder the following wires 1o the board:

E1 {blue);

EZ {white-blue);

E3 (blue);

E4 (red)

£S5 {white-redy;

E6 (red);

E7 {green).

E8 {greeny;

£30 {coax-center conductor);
E31 (coax-shield).

J6 (TTL BNC), E40 and E41;
J5 (TTL BNC), E42 and £E43;
J4 (ECL BNC), E44 and E47,
J3 (ECL BNC)Y, E4% and E48;
ES (blue),

E10 (red);

E11 (violet):

E12 (white);

E13 {white).

E14 (white);

E15 {gray).

E16 (orange).

E17 (red);

F18 (white-black);

E19 {yellow),

E22 {brown);

E48 (grean).

4. Secure the power swilch to the trigger/pulse
board.

5. Solder the green-yellow wire connecting the
front and rear panels.

6. Siide in the generator board {component side up).

7. Secure the four screws atiaching the generator
and trigger/putse boards together.

8. Install the two screws securing the generator to
the left side panel mounting brackets.

10.

11.

12.

13,

14.

15,

16.

8.5

6.5.1

Review the
gomponents using drawings (0102-00-0621
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Push ihe fromt panel back over the board
detents.

Connect the following wires to the generator
board:

E4 {red). ES {brown) and E3 {orange) dial pot;

Ei (brown) and E2 (white-black) VCG:

E6 {green) and E7 {white-black} GCV,

E28 (coax. center conducior) and E29 (coax
shield);

E26 (yellow) and E27 (white-black) Ext DC;

E23 fram E34 of trigger/pulse board,

E21 from E39 of triggeripulse board;

E24 from E3T of trigger/puise board,

E25 from E38 of trigger/pulse board.

Cennect the Molex connector.

Solder the large No. 18 ground wire 10 the outpul
BNC.

Turn the instrument upright and slide front and
rear panels into the bottom cover. This spaces
themn correctly for proper knob alignment.

Install all knobs, Align them so that they maich
the front pane! graphics and are spaced approx-
imately 1/16th of an inch away from the surface
the front panel.

Install four screws to secure the lower board 1o
the bottorn cover standoffs

Replace the top cover and invert the instrurment.

Secure the top cover with four screws into bot-
tom cover.

DISASSEMBLY/REASSEMBLY INSTRUC-

TIONS (For the Rack Mounted Instrument}

Disassembly

following procedure and identify

and

0102-00-0575 (refer to Section 7).

1.

2.

3.

Disconnect the power plug from the line recep-
tacle.

Turn the unit top side up.

Remove the four top cover scréews and Gover.
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10.

i1

12,

13.

14,

15.

16.

17,

Invert the unit (bottom side up).
Remaove the four boltom cover screws and cover.

Remove all front panel knobs except the fre-
quency dial knab.

Position the unit upside down (bottorn of unit)
with the front panel away from you.

Remove the three screws holding the heat sinks
of the triggerfpulse board to the rear panel.

Remove the two screws attaching the front
panel to the right side panel flabeled “R.H.”" in
drawing 0102-00-0621).

Remove the two screws securing the rear panal
1o the left side panel.

Remove the two screws securing the generatar
board {o the left side pane! mounting brackets,

Unsolder the large No. 18 (black) ground on the
function output BNC,

To remove the generator board, disconnect the
following wires from the generator beard loca-
tions:

E28 (coax) and E29 (shield). function output;
E26 (yeliow) and E27 (white-black}, Ext DC:
E6 {green) and E7 {white-black), GCV;

Et (brown) and E2 (white-black), VCG;

E4 {red), £5 (brown} and €3 {orange), dial pot;
E23 (pulse select);

E21 (pulse disable);

E24 {pulse coax);

E25 (pulse coax shield).

Disconnect the Molex connector.

Slide the rear panel to the right and backwards.
Netice that the wires for the power supply are
connected to the rear panai.

Remove the two screws attaching the generator
board to the mounting brackets on the right side

panel.

Remove the four screws securing the generator
and triggeripulze boards together.

Remove the main board back and upwards.

18.

19.

20.
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For troubleshooting the generator and trigger/
pulse boards, turn the instrument around with
the front panetl facing you (keep the unit in-
verted). Place the generator board {component
side up) on a working surface with the board on
the right side of the unit. Ensure the generator
board is lying on a nonconductive surface and
not making physical contact with the rest of the
unit. Jumper E3 and E4 simulate the top of dial
frequency voltage. Pull J1 {Molex connector)
from the instrument and plug into position on the
generator board. Add the following jumpers
between the generator and trigger/puise board:

Trigger/Pulse Generatar
E24 nulse selpct £a22
E39 (pulse disable) E21
E37 (puise coax, center) E24
E38 (pulse coax, shield) E25

It may be necessary to replace some of the
knobs to set up various test conditions.

At this point, the entire instrument is accessible
for troubleshooting. To reassemble, perform
steps 6 through 19, paragraph 6.5.2.

To remove the trigger/pulse board, remove the
two screws connecting the power switch 1o the
triggeripulse board,

Unsolder the following wires from the trig-
geripulse board

E1 (blue);

E2 (white-biue);
E3 (blue);

E4 (red);

E& {white-redy;
E6 (red,

E7 (green};

E8 {green);

E9 (blue)

E10 (red);

E11 {violet);
E12 (white);
£13 (white);
E14 (white);
E15 (gray),
E16 {orange):
E17 (red);

E18 {white-black):
E19 {yellow);



21.

E2Z (brown);

E48 {(green);

£30 (coax, center conductor);
E31 (coax, shield);

J6 {E_ BNC), E40 and E41;
J5 (FTL BNC), E42 and £43;
J4 {ECL BNC}), £44 and E47;
J3 {ECL BNC), E45 and E46.

Unsolder the green-yellow wire connecting the

front and rear panels.

22 Slide out the trigger/pulse board.

B.5.2 Reassembly

Review the following procedure and identify
components using drawings 0102-00-0621

0102-00-0575 (refer to Section 7).

1.

2.

Turn the unit upside down {bottom of unit up).

Insert the triggerfpulse board (compeonent side
upy.

Solder the following wires to the board:

Secure the power switch to the triggerfpuise
board.

E1 fblue);

E2 (white-blue},

E3 (blue);

E4 (redy,

E5 {white-red);

E& {red);

E7 {green},

ES (greeny;

E30 (coax-cenier conductor),
E31 (coax-shield);

J& (TTL BNC}, E40 and E41;
J5 (TTL BNG), E42 and E43;
J4 (ECL BNC), E44 and E47;
J3 (ECL BNC), E45 and E46;
E9 (blue;
E10 (red):
E11 {violet);
E12 (white);

E13 (white)

E14 (white)

E15 (gray);

E16 (orange);
17 {red);

E18 {white-black);
E19 {yellow);

E22 {(brown);

E48 (green).

]

and
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5. Solder the greenyellow wire connecting the
front and rear paneis,

&. Slide in the generator board {component side up).

7. Secure the four screws attaching the generator
and trigger/pulse boards together.

install the two screws securing the generator to
the left side panel mounting brackets,

9. Attach all knobs to the front panel.

10. Siide the rear panel and right side pane! into
position. Align the wires with notched locations
on the generator board.

11. Install the two screws securing the rear and left
side panel.

12. Secure the iront and right side panels with two
SCrews.

13. Insiall the two screws securing the generater to
the right side panel mounting brackats.

4. 3ecure the heal sink 1o the rear panel using
three screws.

15. Connect the following wires to the generator
board:

E4 (red), E5 (brown) and E3 (orange} dial pot;

E1 {brown) and E2 (white-black) VCG;

E& {green) and E7 (white-black) GCV;

E28 {coax, center conductor) angd E29 {coax
shield);

E2E {vellow) and E27 {white-black) Ext DC;

E23 from E34 of trigger/pulse boardg;

E21 from E38 of triggeripulse board;

E24 from E37 of trigger/pulse boarg;

EZ5 from E38 of trigger/pulse board;

Connect the Motex connector.

16.  Solder the large No. 18 ground wire to the output
BN,

17.  Visually ingpect the instrument for missing hard-
ware and disconnecied wires.

18. Aftach top and bottorn covers with four screws
for each cover.

19. Check the unit for proper operation.
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FUNCTION OUT
15 BAD

PLACE ALL
CONTROLS TQ
INFTIAL™ POSI-

TIONS

TRY EACH CONTROL 1N OTHER
<&>No—‘ POSITIONS, RETURNING TO
BAD INITIAL POSITION. IDENTIFICA-
) TION OF MALFUNCTION IND}-
FCATFS WHICH CHaRT T HISF
\[:ves

WAVEFORMS

ALL
FUNCTIONS

YES YES

TRIANGLE

BAD OR MiSSING

AT TP2

CHECK
FREQUENCY YES » SINE CONVERTER
BAD CIRCUIT OR
? SW4-C

NO
CHECK
SYMMETRY YES p| CR28-31.Q17,
BAD SWa-C, 5W4-D
? & SW4-E
NO
CHECK
YES
0’;;5? | TRIANGLE BUFFER
B CIRCUIT
MO

PROBLEM CHECK
IN BOTTOM FOUR.__ YES CAPACITANCE
< FREQUENCY ™ mulTieLiER
RANGES ONLY IC7 & IC8
?
NO

PROBLEM IN TRIG YES
< & GATE MODES
7
7 L5

Figure 6-1.

*NORMAL/DOUBLE/DELAY SWITCH TO NORMAL, FREG VERNIER TO CAL,
DIALTQ 20 4LL OTHERS TO 12 O'CLOCK
"TEYMMETHICAL SQUARE QR OFFSE T SQUAHES

initial Checks, Generator Board
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GENERATOR LOOP

PLACE ALL CON-
TROLS ININITIALY
POSITIONS

1128y

YES
2 kHz TRIANGLE
2T TP2
7
P10 +24 Ydc
718 —24 Vdc NO
P1-7 —15 Wdc
P16 +16Vdn
NO

+15TO+20Vd

THR172& R173%2

APPRGCK +10 Vdc WO

< AT Q48 -10 Vdc
AT Q6 EMITTERS
?
YES

VOLTAGE AT
WIPER SW1-F NQ

J U U

S

< (GNWIRE) THE

SAME AS AT TP2
?
YES

APPROX 2 Vde
AT COLLECTOR [XTe}

CHECK
TRIANGLE AMPL
Qg . 0172 CIRCUIT

<, b & OPPOSITE
I8l POLARITY TO
THAT AT TPZ ?
YES

VOLTAGE AT
EMITTERS Q13 & 014 no

CHECK
HYSTERES{S
SWITCH IC9 &
Q15 -Q17 CIRCUIT

< THE SAME AS AT

COLLECTUR Q1%

?
T

*NGRMAL/DOUBLE/DELAY SWITCH TO NORMAL, FREQWERNIER TO CAL,
DIAL T3 20, ALL OTHERS TO 12 O'CLOCK
A NEGATIVE vOLTAGE HERE STOPS GENERATOR FOR TRIGGERED
OFERATION
***JSE SCOPE AND HIGH IMPEDANCE PROBE

i

CHECK
INTEGRATOR 013
& M4 CIRCUITS
& DIODES CR6 - CRY
CR26

Figure 5-2, Generator Loop Checks, Generator Board
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PLACE ALL CON-
VCG CHECK P TROLS IN INITIAL®
POSITIONS
D
REMOVE ANY
INPUTS TO
VCG IN BNG
+15Vde TO APPROX
+1E0mVdc ATEAAS, NO CHECK
< DIAL IS ROTATED M  DIAL & E3-E5
CFROM 20 10O .02 WIRING
?
IVES
0 Vdc 15 mV o
AT IC1-2 AS DIAL » CHECK
IS ROTATED** IG1 CIRCUIT
¥
I\’ES
—5 TO ™0 Vde
ATICT-GASDIAL. NO CHEGK
< 1S ROTATED > F21 CIRCINT
FROM 20 TO 02
' ?
+10 TO +14.95 Vdc
AT ICA-3 AS DAL IS NO CHECK
ROTATED FROM .~ Ly IC2, Q1 & 02
2070 .02 CIBCUITS
?
XI’ES
10 TO —14.95 vde
AT IC53 ASDIAL IS, NO
< ROTATED FROM
20TO .02
?
YES
+10 TO +14 95 Vae
AT EMITTER Q4 AS.  NO CHECK
DIAL IS ROTATED » IC4.Q3&0Q4
FROM 2.0 TO 02 CIRCUITS
?
YES
CHECK 10 TQ 1495 Ve
CRG - CRY & CR26 YES ATEMITTER Q6 AS  NO CHECK
< 5. 08 & QB
INTEGRATOR  [% DIAL i5 ROTATED >— > .
CIRCUITS FROM 2.0 TO .02 CIRCUITS
~

FNORMAL/DOUBLE/DELAY SWITCH TO NORMAL, FREQ VERNIER TO CAL,
DIALTO 2.0, ALLOTHERS TO 12 0'CLOCK
"YUSE SCOPE AND HIGH IMPEDANCE PROBE FOR THIS AND SUBSEQUENT
YCG MEASUIREMENTS

Figure 6-3. VCG Checks, Generator Board
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GENERATOR OUTPUT \
DISTORTED, CLIPPED, OFFSET,

205
| -/
FLACE ATTENUA-
TION VERMIER
CCW, OC OFFSET
OFF & ALL DTHER
CONTROLS 1N INI-
TIAL* POSITIONS
B>
P19 +24 Vde
F18 -24 Vde NO -
< P17 —15 Vdc > 7>
F146 +15 vde
?
CHECK
YES CHECK FUNCTION
GOOD AT TP2,
BAD AT TP3 TRIANGLE BUFFER SELECTOR
CIRCUIT
ALL FUNCTIONS WHIP&ERO:EVIRE
GOOD AT WLPER NO & ADD 600 STILL BAD
< §W4-C (WHT/ORN RES|STOR FROM AT WIPER
WIRE) WHEN SWv4 WIPER TO CIRGUIT ?
ROTATED ? GROUNMD
YES — :
ALL EONCTIONS
GOOD AT JUNCTION  NO CHECK
< R271 & R185 WHEN PREAMP GIRCUIT
5W4 ROTATED
?
TYES
TURN ATTEN
VERMIER CIV
CHECK
MouTPUT AMPLIFIER
CHECK
OUTPUT ATTEN, ALL FUNCTIONS
FUNCTION OUT | YES ~GOOD AT JUNCTION- NO
BNC WIRING, EX- R724 % R226
TERNA'—NCAFTBE& ? SNORMAL/DOUBLE/DELAY SWITCH TO NORMAL, FREQ VERNIER
TERMINAT S~ TOCAL, DIAL TO 2.0, ALL ODTHERS TO 12 O'CLOCK

Figure 6-4. Generator Output Checks, Generator Board
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PLACE GENERATOR
MODE TQ GATE
{NO TRIG IN INPLT}
& ALLGTHER CON-
TROLS IN INITIAL¥

GENERATOR MODE CHECK

CHECK

__\_ POSITIONS
6
e
SET THIG LEVEL
CHECK FROM CCW TO CW NQ
€2, 103, SWT-A OF CENTER; IC3-1
& SW4 GOES FROM HIGH
TO'Low ?
YES
1C3-8 GOES

FROM HIGH TO LOW
NO . ASTRIG LEVEL IS
™S OPERATED OR AS >
MANTRIG** IS
DEPRESSED 7

NO
8 > YE3

YES S5AME NO

GO TOCONT MODE |

M  TRIG SQUARER
CIRCUIT

CHECK

AT IC210
?

1 kHz

SW1-B

L

CHECK

» SYNC AMPL ON GENM-
ERATOR BOARD
P1-1 WIRING

CHECK

TTLSIGNAL NO GENERA- YES
AT 10211 TOR RUNNING
? ?
GO TO GATE MODE NO
1028 GOES
FROM HIGH TO LOW  NOo CHECK |
< WHEN MAN TRIG —p |C2 & TRIG AMPL ON
DEPRESSED GENERATOR BOARD
?

I 1

REMOVEFP1 TO
ISOLATE PROBLEM

GO TQ TRIG MODE

v

CONTINUED

TNORMAL/DOUBLE/DELAY SWITCH TO NORMA L. FREQ VERNIER TOQ CAL,
CIALTO 2.0, ALL OTHERS TO 12 Q'CLOCK
"*RETURN TRIG LEVEL CCW TO OPERATE MANUAL TRIGGER

M czaswie

Flgure §-5. Trigger and Gate Mode Checks, Trig/Pulse Board (Page 1 of 2)
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i
1C2-8 MOMENTARILY
GOES LOW WHEN_ no
MAR TRIG 15

DEFRESSED
?

P

GO TO GATE MODE

CHECK
€328, 1C2,1C3
SW1.A & SW1-B

CONTINUED
FAROM

PREVIOUS PAGE

TRIG/PULSE BOARD

GENERATOR BOARD

BASE OF Q27 GOES

T
C71, CR18 - CR2E,
013, 024, 026 &
TRIG AMPL OK

, LINE BAD
7 s
ves }ies
CHECK STARTISTOP
IC2 ONTRIG! | yveg _-0° CAL>100mv CR18 - CR25 CR18 - CR26,

PULSE BOARD

5
F—‘ Eﬂ lYEs
CHECK START/STOP
FR2, CR26* & TRI] <ONTROL DOESN'T EHN?#:"DDN J‘E’J?j?#:"o':'“
COMPENSATION WORK PROPERLY b 7 B R 168
CIRCUIT IC6 & 07 ?

"ROM HIGH TO LOW ng CHECK

WHEN MAN TRIG r)—b P14 WIRING

1S DEPRESSED

2
IES
N
GENERATOR RUNSONLY, o GENERATOR RUNS . | GENERATOR c0T0

WHEN MAN TRIG CONTINUOUSLY DOESNOT  |—pf . 0 e
IS DEPRESSED ? RUN

YES

><;<u

TRIGGERS OK:

NO _TRIG WAVEFORM

>‘<CORRECT 8 BASE-

ETWEEN 2.0 & .0
ON DIAL

]

4—5

APPROX —0.7V
AT R172 & R173

Q13 & Q26, Q27
oK ?

APPROX +1.5Y
AT R172 & R173

013, 026 & Q27

OK

frraonov™ s [EKTG0eE]vss oy 2
AT R172 & R172 172 & R172
CONTROL _ CIRCUIT ICB & O7 ATR ?";&
CHECK TRIGGER
"MATCHED DIODE PAIR —»l  AMPLIFIER
Q28 - 037
Figure 6-5. Trigger and Gate Mode Checks, Trig/Pulse Board (Page 2 of 2)
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REGULATED POWER

"BEFORE MAKING THIS MEASUREMENT, REMQVE ANY CONNECTIONS
BETWEEN THIS INSTRUMENT AND ANY QTHERS WHICH USE EARTH

BLOWN
?

SUPPLIES
COMMON
TOR MATCHES LIN NG
< VOLTAGE {FC BD CORRECTIT
UNDER FUSE!
?
YES
YES STILL
BAD REPLACE FLSE
?
T g P
/FIJ"A vES A SHORT IS K AN DPEN CIRCINT YES

A#S‘éfn'}'ﬁ igﬂ >i..<|s BETWEEN CIRCUIT
COMMON & EARTH®

LINE CONNECTOR )
Y?YES YNO

REMOVE P1 FROM
J1 0N GENERATOR
BOARD

CHECK TRANSGFORM-
ER SECONDARY &
WIRING, INSULATORS
UNDER REGULATORS
& PASS TRANSISTORS,

CHECK TRANS-
FORMER & PRI-
MARY WIRING,
POWER SWITCH

PINCHED CHASSIS WIR-

GENERATOR BOARD

ING, SHORT BETWEEN
LOADING SUPPLIES J1 & RECEPTACLE
DOWN; LABELED SHIELD
JUMPERS PROVIDED
TO AID N TROUBLE-
SHOOTING

REPLACE Pt

17 Vdc
AT + END

OF C1
?

CHECK
BLUE SECONDARY,
1,02,CR1,CR2& Q2

Fligure 6-6.

v

CHECK
1C1, 01, a2,
Q6 & 06 CIRCUITS

CHECK CHECK
BLUE SECONDARY, IC1, O3, 04,
7 & Q8 CIRCUITS

C3,C4,CR3. CR4& Q4

Power supply ¢hecks, Trig/Pulse Board {Page t of 2)
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+26 Vde 47 Wdc CHECK
AT +END AT+ END GREEN SECONDARY,
OF C6 OF €10 C9,C10& CR8-CR12
7 ? 7

CHECK CHECK LIFT JUMPER —5.2v
Ci13,C14 & 09 €15, C16 & Q10 BY FB5 & REG BAD
?
YES
CHECK CHECK e
RED SECONDARY, |g— | | RED SECONDARY . g LIFT JUMPER
€5, C6.CR5 & CRB C7.C8, CR7 & CAS UNDER C13

REPLACE

JUMPER
CHECK CHECK

c17,c18 & QN C19,C20 & Q12
USE OTHER ¢
JUMPERS IN +5v FEPLAGE .
POWER LINES TO .
ISOLATE PROBLEM JUMPER C63 & IC8

Figure 6-6. Power Supply Checks, Trig/Pulse Board {Page 2 of 2)
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SYNC OUT BAD SYNC OUT 0K g >
i ves
SET GENERATOR AFPROX 30 ns NG TTL CHECK
TO20X 1 MHz —b-éOSFTNE TTL puLsé._ﬁ_ SOUARE SYNC AMPLIFIER ON
IN CONT MODE AT SYNC OUT AT P1-1 GENERATOR BOARD|
? ?
‘\.\/
30 ns POSITIVE
PULSE AT I1C4-8 NO CHECK
ONTRIG/PULSE >  IC3,IC4 & P11
BOARD WIRING |
Fs
YES
CHECK 30 ns POSITIVE
COAX FROM YES _ PULSE AT IC7-8 NO CHECK
E30 R E31TO J7 [ — ONTRIG/PULSE > > IC6 & IC7
SYNC QUT BNG BOARD
~
SET GENERATOR Py
TO TRIG GR GATE GENERA-
MODE, TRIG SIGNAL TOR TRIGGERS YES
TRIG IN BAD BETWEEN 1 & 10V —r( BY ROTATING >——) TRIG DK
PEAK AMPLITUDE; TRIGGER
FREQ APPROX 1/10 LEVEL ?
GENERATOR FREQ NG
TRIG SIGNAL
YES _ APPEARSATE1? _ NO CHECK
{ & 4~—< ONTRIG/ULSE >——W €17 & EIBWIRING
BOARD TO J2
\\3/
P
s EXPECTED FREQ oK
GENERATOR FREQ {SUM OF VCG IN CHE
FOLLOWS DIAL YES & DIAL SETTING] ~,_ MO WIRING FROM
VCG IN BAD WITHOUT VGG (N >—‘——>< D >—b JNTOE &E2
EXCEEDS LIMITS ON GENERAT O
INPUT F AN
, o FHEgﬁ GE BOARD & R1
NO YES

CHOOSE A RANGE

: THAT INCLUDES

3D FREGQUENCIES TO
BE REACHED, NOT
EXCEEDING 1000:1

Figure 6-7. Generator Input and Output_Checks (Page 1 of 2)
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P CHECK
GENERATOR GeV AMPLIFIER

FREQ DPEHATES>L____,
ON GENERATOR
GCV OUT BAD PROPERLY

; BOARD & E6 & EY
: WIRING TO J10

MO
ED
N
OUTPUT NORMAL A
T DCOFESET YES E26 & E27
WITHOUT EXT DC WIRING TO C83
INPUT BAD FFSET INPUT
OFFSET )9 &R183
NO

[

Flgure 6-7. Generator Input and Qutput Checks (Page 2 of 2)
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PULSE MOGE
INITIAL CHECKS

PLACE ALL CON-
TROLS IN INITIAL
POSITIONS*

SET FUNCTION
TG PULSE

1 kHx
SQUARE A1
FUNCTION

RETURN TO GEN-
ERATOR MODE
INITIAL CHECKS,

ouT

FIGURE 6-1

POS
PULSE
{APPROX 10 i)

A T

ATTTL
\\“x;/////
YES

POS
PULSE AT
FUNCTION OUT

SET FUNCTION
TO FULSE

D

?

COAX
E40 & E41

TO B oK
\i‘/

CHECK
COAX E4Z 2 E43TO U5, ICT & 1CO

YES

D

CHECK
COAX E44 & E47 TO J4, ICB & —5.2V SUPPLY

CHECK
COAX EAS & FEAGTO I3 R ICH

E21 0N
GENERATOR

HIGH
?

PULSE SELECT STAYS HIGH
CHECK
ICY, R44, SW4-B ON GEMNER.
ATOR & WIRING FROM E23
ON GENERATOR TO E24
ON TRIG/PULSE

EHECK |
COAX E37 & E38 ON
TRIG/PULSE TO £24 &
E25 ON GENERATOR,
109 & I1C14 TRIG/PULSE,
PULSE AMPLIFIER Q325 &
SW4-E ON GENERATOR
L d

‘NORMAL/DOUBLE/DELAY SWITCH TO NORMAL, FREQ WERNIER

Figure 5-8.

TOCAL, DAL TO 20, ALL OTHERS TO 12 O'CLOCK

Pulse Mode Checks, Trig/Pulse board (Page 1 of 2)
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ED !

CHECK
PULSE DISABLE FROM E33
ON TRIG/PULSE TO E21 ON
GENERATOR; A LOW DI5-
ABLES PLILSE FUNCTIONS;
CHECK SW4-A

NEG
PULSE AT

FUNCTION QUT
?

PULSE SEL ECT STAYS LOW
CHECK
CONNECTSYNCOUT | | SET PULSEMODE ICY, R44, SWA-B ON GENER-
TOEXT SYNCOF SCOPE TODELAYED ATOR & WIRING FROM £23
[ ON GENERATOR TO E24
ON TRIG/PULSE
COMPLETE PULSE
10 ms PULSE REDUCE PULSE RANGE CHECKS IN
ms YES SET PULSE MODE WIDTH VARIABLE TABLE 6-1. IF EQUIVA.

DELAYED APPROX
10 ms FROM

SYNC
?

TODOUBLE

ED

TO 12 Q'CLOCK;
SET PULSE DELAY
YARIABLE TO Cwy

—

LENT DOUBLE PULSE
DHSPLAY IS OBTAINED
QN EACHRANGE, PULSE
MODE 1S OK

Figure 6-8. Pulse Mode Checks, Trig/Pulse Board (Page 2 of 2]

Table 6-1. Pulse Hanges_
Pulse Width Ranging Components Pulse Delay Ranging Components Pulse Period Scope Horizontal

OFF ICH, SW3-A NA NA, NA NA
”25 ns 1 100 ns | CB5, 019, Q20,5W3-B | 50ns 1 100 ns | C40,Q16,Q17, SW2-B >05us 0.05 ps/div
100 ns 1 7 s C56, CR29, CR30 TW0ns 1 1pus €41, CR19, CR20 >hus 0.5 us/div
Tps 110 s C57, CR31, CR32 Tust 10us €42 CR21, CR22 >50us 5 us/div
MWus V100us | €58, CR3Z, CR34 10us 1 100 s | C43, CR23, CR24 >0.5ms 50 ps/div
100 s 1 1 ms C58, CR35, CR36 100 us 1 1 ms C44, CR25, CR26 >Bms 0.6 ms/div
100ps F1ms C58, CR35, CR386 1ms 1 10mst t C45, CRZ7, CR28 > bms 0.5 ms/div

L IC4 - IC6, SW3-A NA NA 0.5 ms 0.5 ms/div

tRotate PULSE DELAY VERNIER cew for proper display

B8-17
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PULSE GENERATOR
BAD

FLACE ALL CONTROLS
IN INIT1AL POSITIONS,
EXCEPT PERIQD AT
0.5 X 1 s, PULSE WIDTH
AT 25 ns 1 100 ns, PULSE
WIDTH VARIABLE AT
12 0°CLOCK, PULSE
MODE AT DOUBLE, PULSE
DELAY AT 50 ns 1 100 ns,
VARIABLE AT CW*

CONNECT SYNC QUT
TO FAST SCOPE;
USE HIGH IMPEDANCE
——————J X 10 PROBE TC CHECK
WAVEFORMS, SYNC
SCOPE ON NEGATIVE
{TRAILING) EDGE

TTL
SQUARE
AT IC4.12

PULSE

AT IC4-8
?

PGS
PULSE

AT ICA-3
?

NEG
PULSE
WITH APPROX > NO ,
110 ns DELAY
FROM SYNGC

CHECK
GENERATOR QR
EXT SOURCE,
P11 WIRING

CHECK
IC3, IC4 & +5V SUPPLY

CHECK
1€4, 1C5, R1 {S{P}, SW3-A & SWh

'

CHECK
PULSE DELAY ONE-SHOT
IC10,1C11 & Q16 - Q18

CHECK
1G4 & 1C10

ATIC118 ?

CHECK
IC5, IC13,R1T, SW2-4 & SWh

DOUBLE
POS PULSES
AT IC135

Figure 6-9.

CHECK
1012 & ICi3

*{F GENERATOR BOARD |15 REMOVED, APPROX 1 MHz TTL MAY BE CON-
NECTED FROM AN EXTERNAL SOURCE TO P1-1 {SYNC} AND P1-2 {COMI

Pulse Generater Checks, Trig/Pulse Board (Page 1 of 2)
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10 > SET GENERATOR MODE
1 TO NORMAL

DELAYED
PULSE GOES

NQ

Away
?

SET GENERATOR MODE
TO DELAYED

NORMA L
PULSE GOES AWAY;  NO

CHECK
IC4 & SW5

< DELAYED PULSE
COMES BACK

?

SET GENERATOR MODE
TODOUBLE

PULSES

=80 ns WIDE;

SECOMD DELAYED

=110 ns FROM

SYNC AT

10138
2

PULSES
IC14-8 &

NO

CHECK
IC13 & SWE

1€12, 1013, & 15 - O
FPULSE WIDTH QNE-SHOT

CHECK

WEG PULSES
IC76 ¢

YES

GO THRU
FIGURE 68
TOVERIFY ALL
PULSE FUNCTIOINS

CHECK
ICE, IC7,1C9, 1C14
& SHORTED COAX

Figure 6-9. Pulse Generator Checks, Trig/Pulse Board (Page 2 of 2)
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SECTION
PARTS AND SCHEMATICS

7.1 DRAWINGS MFGR Code  Manufacturer FSCM
The following assembly drawings, schematics and parts lists AMP AMP inc. 00779
are in the arrangement shown below, P O. Box 3608
Harrisburg, PA 17105
Drawings Drawing No.
Instrument Assy & Parts List 0102-00-G101 .
Instrument Schematic 0004-00-0101 ANDEV Ana1og Devices Inc. 24355
Chassis Assy 0102-00-0575 221 Fifth Street
Chassis Assy Parts List 1101-00-0575 Cambridge, MA 02142
Generator Board Schematic (103-00-0556
generatof gearg iarts (Lffatf{g &3 é 13?383222 ARCO Arco Electronics Inc. 84171
enerator Board Assy {sheets -00- Communit i
Generator Board Paris List 1100-00-0556 Great Nec{( thﬁ .
Current Limiter Assy & Parts List 0101-00-1008 ’
Trigger/Pulse Board Schematic 0103-00-0565
TrEgger}Pulse Board Parts Locator 1100-00-0565 BECK Beckman Instrument Inc. 71738
Tr!ggerfPulse Board Assy (sheet 2) 01G1-00-0565 2500 Harbor Blvd,
TriggerfPulse Board Parts List 1100-00-0565 Fullerton. CA 92634
Rack Mourt Assy & Parts List 0102-00-0621 :
Chassis Assembly 1101-00-3243
Chassis Parts List 1100003243 ~ BOURN Bourns Inc. 32997
Generator Board Schematic 1104-00-3245 1200 Columbia Ave.
Generator Board Assembly 1101-00-3245 Riverside, CA 92507
Generator Board Parts List 1100-Q0-3245
Option 001 Timer Assy & Parts List 0102-00-0221
Option 003 Timer Assy 0102-00-0442 C&K C&K Components Inc. 09353
Option 003 Timer Parts List 1000-00-0442 103 Morse Street
Newion, MA 02158
7.2 ORDERING PARTS
. _— ntralab-Divisi 71590
When ordering spare parts, please specity partnumber, circuit CRL ce a VIIS1OI’1 59
reference, naxt higher assembly and serial number of the unit. O,f Globe Union
’ Milwaukee, W1 53201
7.3 ERRATA
CHIM Chicago Miniature Lamp 71744
Under Wavetek's product improvement program, the latest Works
electronic designs and circuits are incotporated into each 4433 Ravenwoods Ave.
Waugtek instrument as qt_.iicl-(ly as development and testir_ﬂ.g Chicago, I 60640
permit. Because of the time needed to compose and print
instruction manuals, it is not always pessible o include the . ,
most recent changes in the initial printing. Whenever this CINGH Cinch Manufacturing Co. 71785
occurs, effata pages are prepared to summarize the changes 1026 3. Homan Street
made and are inserted inside the shipping carton with the Chicago, IL 60624
ingtrument. f no such pages exist, the manual is correct ag
printed. CRL Centralab-Division 71590

7.4 INDEX OF FEDERAL SUPPLY CODES

The following table gives the Federal Supply Code for Manu-
facturers {FSCM) for manufacturers cited in the parts lists,

of Gliobe Union
P.0O. Box 591
Milwaukee, WI 53201



MFGR Code
CORCM

CTS

FAIR

FERRX

GAVTT

IMB

KING

LITFY

MAL

METRS

MICRQO

MOLEX

7-2

Manufacturer

Corman inc.
2635 N, Kikdars Ave.
Chicago, {L 80639

T8 Corporation
Eikhart, IN 46514

Fairchild Semiconductor
Division

313 Frontage Road

Mountain View, CA 94043

Ferroxcube Corporation
of America

Mount Marion Road

Saugerties, NY 12477

Gavitt Wire & Cable
455 N. Quince Street
Escondido, CA 92025

iMB

15401 3. Carments Rd.

Santa Fe Springs, CA
90670

Kings Electronics Co. Inc,
40 Marbledale Road
Tuckahoe, NY 11223

Littetfuse Inc.

800 E. Narthwest
Highway

Des Plaines, IL 60016

Mallory Capacitor Co.
3029 E. Washington St.
P.O. Box 372
Indignapolis, IN 46206

Milton Ross Company

511 Second St. Pike

Southhampton, FPA
18966

Micro Semiconductor
Corporation

11250 Playa Court

Culver City, CA 90230

Molex Products Co.

5224 Katrine Avenue

Docuners Grove, L
8Oot5

FSCM
06245

71450

07283

02114

23489

27556

91836

79515

80201

07047

14552

27264

MFGR Code
MOT

PACRD

RCA

ROGAN

SEMTEC

SMITH

SPRAG

STKPL

THOMN

Ti

TRIKG

TRW

UNICP
USECO

WVYTK

ManualsPlus.com

FSCM

Manufacturer

Motorola Inc.
Semiconductor
Production Div

5005 East McDowell Rd.

Phoenix, AZ 85008

Packard Electric
Division

408 Dana Street N.E.

Warren, OH 44481

ACA
Harrison, NJ 07029

Rogan Bros., Inc.
8031 N. Monticetlo St
Skokie, IL 60078

Semitech Corporation
652 Mitchell Road
Newbury Park, CA 91320

Herman H. 5mith
812 Snediker Averue
Brooklyn, NY 11207

Sprage Electric Ca.
North Adams, MA 01247

Stackpote Components
P.C. Box 14466
Hafeigh, NC 27810

Thompson ndustries ing.
1023 Plandome Road
Manhasset, NY 11030

Texas Instruments
Narth Central Exprwy
Dallas, TX 75231

Trico Products Corp.
817 Washingten Street
Buffalo, NY 14203

TRW Electronic
Components Division

866 Garland Place

Des Plzines, IL 60016

Unicorp

USECO Inc.
Mt. Wernon, NY

Wavetek
9045 Balboa Avenus
San Diego, CA 82123

04713

77060

86684

86797

14099

83330

56289

29604

565881

01285

75915

18486

44729
15849

23338
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7.5 CAPACITOR VARIANCE

Because of changes in part suppliers, certain capacitor
values in your insirument may differ from those called
out in the schematics and parts lists. These value varia-
tiong are well within tolerable limits for carrect circuit
performance.

The following capacitor variations may occur in your
instruments:

Ret
Assembiy Part Designation Values.

M00-00-0585 1500-35-0003  C-14, C-16 50 uF, 30V or
47 uF, GOV

1100-00-0565 1500-35-0163  C-8, C-8 500 uF, 50V ar
470 uF, S0V

1400-00-0556 1500-72-T602 C-95,C-98 27 uF. 35V or
33 uF, 35V
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THIE DOCUMENT CONTARE PROPRIETARY (NFOR-
MATION AMNO DESISH RHGHTS BELONGING TQ
WAVETEK AND MaY HOT BE REFRODUCED FOR ANY
AEASCOM EXCEPT CALIBAATHON, DPERATION, AMD
MAINTENAMCE WITHUT WHITTEM AUTHOAIZATHMN.

STANDARD
CHASSES
ASSEMELY
FIpf-00-0575

I I

13 ECM By IDATE APP
—| 9053, 2058 ((LT) ACT, ifid) -
i A &M VAT Prigdner
T
REFEREMCE DES] ZMATORS PART VESCRIPTIDON ORI C—FOGR—F aRT-NO MF &R EAVE TER NO. aTv/FYT
MOME CCHEMATIC. INSTRUMENT QD0 &=00—0101 WTH S04 —o— 0101 1
NOME FINAL CAL FROCEEDURE | DOOG-0O=D101 WYTH | DOBGmoD-G10L | 1
NONE ASSY DRWG, MODEL 145 | 0102-00-0101 WUTK 0102~00-0101 | I
NOME ATP FOR MIDEL 145 AND | 1003-00-0101 T 1 D02 =03= 0101 1
OFTIOMS
MO ME ’ipca,cgu;n.nm ! qa3-mms WTH 1100-00-0354 | 1
NONE | STD CHASSIS 148372 T 1101 =00 0575 | 1
NONE ®IT, FINAL ASSY -143 | 1&3-1334 WTK | 1206-0G~ 1558 | 1
12z I. D. LAHEL B0L-90%0 TR 1 40000090 1
HONE 191-7{F) INSERT 101-7 WK | 5900000063 | 1
NONE CARTON 13 174X15 10174 WAK ) 3300-01-0003 | 1
L/ RXY
3/ %, 200#, STNILE: REC
NONE MODEL 143 IMGTRUCT IONW | MANUAL—145 TR 1200-00-0101 | ¢
HANUAL,
¢ 143-5TD, 1435520, 145
| ~E=07a. 1aS=8=-101
L
W e TITLE ASEMBLYND.  1000-00-0L0% RE¥
vETE WODEL 143 20MHE PULEE A
PARTS LIST FUNGT I ONGENERATOR
PAGE 1
TEIGGER FULSE FCA
FO0-00-0565
GENFRATOR PCA
Ho0-00- 0556
REMIVE ALL SURAS [DRAWN

[602-00-0ior [4] e

AW BREAK SHARF EDGES | T} (O0CE 8

|57

WWAVETEK .. oo onsonns

taaTewtaL
AT TaTLE
—_— RELEASE ami -
I 2 ASSEMBLY
1 _ ormemwise SeinED MODEL 145
1l FOR ?1“-[5 IJS-;' CEE IODD -‘I" SJ WAVETEE PROCESS :ix'm ANGLES *1
o ——— DO NOT SCALE WG [ wo TN REw
—— — ™ 145 0i02-00-010¢ | A
b 23330 w7 or 1

2

1
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______ o e e _ - REW ELH i1 DnTF] APF
r OPTION 007 1660-00-0457) ] B | ECN 1800 liRmasd.
THIE DOCUMEKT SONTAINE PROPRIETAAY INFOR- . Swa ) - o
TAVETEK AND MAY NOT A REPHOBUCED FOI ANY FPONT PANEL GENERPATOR BOAED b , l | C |ECN &0 - [irM -
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