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WARRANTY

Wavetek warrants that all products manufactured by Wavetek conform to published
Wavetek specifications and are free from defects in materials and workmanship for a period
of one (1} year from the date of delivery when used under normal cperating conditions
and within the service conditions for which they were furnished.

The obligation of Wavetek arising from a Warranty claim shall be limited to repairing, 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 modity,
repair or replace non-conforming defective parts or components to a conditicn as
warrantiad within a reasonable time after receipt thereoi, Buyers shall be credited for their
value at the original purchase price.

Wavetek must be nctified in writing of the defect or nonconformity within the Warranty
period and the affected product returned to Wavetek’s factory or to an authorized service
center within (30} days after discovery of such defect or noncontarmity.

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

Wavetek ghall have no respongibility hereunder for any defect or damage caused by
improper storage, improper installation, unauvthorized modification, misuse, neglect.
inadequate mainienance, accident or for any product which has been repaired or altered
by anyone other than Wavetek or its authorized representative and not in accordance with
instructions furnished by Wavetek.

Exclusion of Other Warranties

The Warranty described above is Buyer’'s sole and exclusive remedy and no other
warranty, whether written or oral, is expressed or implied. Wavetek specificaily
disclaims the implied warranties of merchantability and fitness for a particular pur-
pose. No statement, representation, agreement, or understanding, oral or written, made
by an agant, distributor, representative, or employee of Wavetek, which is not contained
in the foregoing Warranty will be binding upon Wavetek, unless made in writing and
executed by an authorized Wavetek emplaoyee. Under no circumstances shall Wavetek
he liable for any direct, indirect, special, incidental, or consequential damages,
expenses, losses or delays (including loss of profits) based on contract, tort, crany
other legal theory,

www.ke3gk.net
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SAFETY FIRST

Protect yourself. Follow these precautions:

Don't touch the outputs of the instrument or any exposed test wiring carrying the output
signals. This instrument can generate hazardous voltages and currents.

Don't bypass the pawer cord’s ground lead with iwo-wire extension cords or plug
adaptors.

Den'tdisconnect the gresn and yellow safety-earth-ground wire that connects the ground
fug of the power receptacle to the chassis ground terminal {marked with @& or/1y).

Don't hold your eyes extremely close to an rf output for a long time. The normally
nonhazardous low-power rf energy generated by the instrument could possibly cause
eye Iinjury.

Don't plug in the power cord until directed to by the installation instructions.

Don't repair the instrument unless you are a qualified electronics technician and know
how to work with hazardous voltages.

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

Pay attention to the CAUTION statements. They point out situations that cancause equip-
merd damage.
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1.1 MODEL 22

Model 22 is a closed-loop, frequency stabilized,
sweep/function generator. Both short termand leng ierm
frequency accuracy is 0.08% over its 100uHz1011 MHz
frequency span.

Mades are continuous, triggered, gaied, sweep sef, con-
tinuous sweep and triggered sweep. Output levels are
to 20V peak-io-peak (10 Vp-p into 50RQ).

waveforms are sine, triangle, square, ramp up, ramp
down, and de. Above 1.1 kHz waveforms are analog
generated: below, waveferms are digitally synthesized,

An LCD display shows frequency {32 digits plus unit of
measure) and annunciators that indicate selected
operating modes, etc. The waveform output circuit ispro-
tected from accidental application of high voltage tothe
BNG conneclor.

1.2 SPECIFICATIONS
1.2.1 Versatility

Waveforms

A bidirectional pushbutton switch selects sine (" ),
iriangle { v ), square ( L) and dc (====), and for fre-
quenciesonor below the 1.100kHz range, ramp up (.1}
and ramp down ().

Operational Modes

Continuous: Generator runs continuously at selected fre-
quency. Gontinuous frequency and sweep start fre-
quency set with Frequency Course and Fine controls.

Triggered: Generator is quiescent unfil triggered by ex-
ternal signal or manual trigger, then generates one com-
plete waveform cycle at selected frequency.

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

Set: Generator runs continuously at sweep stop fre-
quency set by Sweep Set control. Sweep stop frequency
is displayed.

Sweep: Generator frequency is swept from the start fre-
guency limit set by the Frequency control to the stop

www.ke3gk.net

ManualsPlus.

SECTION
GENERAL DESCRIPTION

freguency limit set by the Sweep Set control in a con-
tinuously occurring sweep. Sweep Time and linear or
lpgarithmic sweep are selectable,

Triggered Sweep: Generator is quiescent untii triggered
by alow to high external signal at Trig In BNC or manually
by Trigger button. After a trigger, generator is gated on
for the duration of a single sweep at selected sweeptime
and start and stop frequencies. If external trigger signal
has reiurned to the low state (or manual Trigger is reieas-
ed) before the end of the sweep time, generator returns
to the quiescent state until the next trigger input. If trig-
ger is high at the end of the sweep (or manual Trigger
is held) the generator returns to the start frequency and
runs continuously uniil the next trigger input.

Frequency Range

100 uHz to 11 MHz in 9 overlapping decade ranges.
Range switching with bidirectional switch with frequency
digits, decimal and units displayedon LCD display. Each
decade range capable of 1100:1 freguency change con-
trolled by the Frequency Course and Fine controls.

Function Outpst

Wavetorm ampliitude variable over a 20 dB range up 10
20 Vp-p (10 Vp-p into 50K} at Function Out. Waveform
also present at Function Out (-20 dB) with a fixed 20 dB
attenuation relative to the Function Qut for a full 40 dB
of amplitude range. Peak output current is 100 mA max-
imum at Function Qui. Source impedance of both out-
puts is 20,

DC Offset and DC Ouiput

Waveform offset and de output variable with DG Oftset
control with off position for calibrated zero offset. Func-
tion Outis + 10V maximum { & 5V into 50Q) a5 offset or
vdc output. Sighal peak plus offset iimitedto £ 10V{ % 5Y
into 509). DC offset plus waveform attenuated propor-
tionately at Function Out {-20 dB).

Sync Output

TTL pulse (50 % duty cycle)at gengrator frequency. Will
drive 10 LS TTL loads.

1-1
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VCG — Voitage Controlled Generator

Upto 1100:1 frequency change with external 0 to = 5V
signal applied to VCG IN connector. Upper and lower fre-
quenciaslimited to maximum and minimum of selected
range. Input impedance is SkR and maximurm slew rate
is 0.1V/us. VCG IN is disconnected when the Stabilizer
i enabled.

Trigger and Gate

External TTL compatible signal at Trig In BNC triggers
or gates generator output when generator is in trigger,
gate or triggered sweep mods. Generator triggers on
positive edge of input or gates on for duration of high level
input. External signal puise width is 50 ns minimum with
a maximum repetition rate of 5 MHz.

Stabilizer

When ssiected, the generator frequency is stabilized at

the displayed frequency to a crystal-controlled
reference.

When the stabilizer is on, long term frequency stability
is corrected to the digplayed frequency over the entire
operating tempearature range of 0 to +50°C. The
stabilizer is automatically turned off when the mode is
taken out of continuous or when Log frequency is
enablad.

Display

1100 count LCD freguency display with frequency
ranging units (mHz, Hz, kHz, and MHz) and a floating
decimal point. Annunciators indicate selection of
waveform, stabiiizer status, generator mode, sweeptime
and linear or logarithmic sweep.

Sweep Generator
Sweep Mode: Linear or logarithmic, up to 3 decades.
Sweep Time: Selectable (in seconds) .01, .1, 1 and 10.

Sweep Output: Output voltage at sweep out connector
proportional to the sum of Frequency control, internal
sweep voltage and external VCG In vollage, Scale
factor is 0 to + 5V {open circuit) linear voltage change
from bottom to top frequency of a range. Source
impedance is B00RQ for driving horizontal axis of
oscilloscope or recording equipment.

Sweep Width: Up to 1100:1 linear or logarithmic.

1.2.2 Frequency Precision
Frequency Display Accuracy

= 1 count of 1100 counts, which is 0.02% of range.
Stabilizer maintains same reading indefinitely.

1-2
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Time Symmetry

Sguare waveform variation from 1100 to 100 counts
on display less than:

£ 1% to 110.0 kHz,
+=5% to 11.00 MHz.

1.2.3 Amplitude Preacision
Sine Variation with Frequency

Less than:
+0.2 dB on all ranges up through the 110.0 kHz
range,
+1.5dB to 11.00 MHz.

Referenced to 1 kMz.

1.2.4 Waveform Characteristics
Sine Distortlon

<(.5% THD up through the 11.00 kHz range.
<1.0% THD on 110.0 kHz range.

All harmonics 40 dB below fundamental on 1.100 MHz
range, and 28 dB below fundamental on 11.00 MHz
range.

Square Wave
Rise/Fall Time: <22 ns
Total Aberrations: Each pezak <5% of pp amplitude.

Triangle Linearity
>99% to 110.0 kHz.

1.2.5 General
Output Protection

Function outputs are protected against a short circuit
toanyvoltage between %= 10V dc and alse have internal
fused protection (both output and commaen conductors)
against accidental application of up to 250 Vac or
350V dc.

Stability
Amplitude, Freguency (Non-Stabilized) and DC Offset:

After 30 minute warm-up:
=+ 0.10% of range far 10 minutes,
+0.50% of range for 24 hours.

Frequency (Stabilized): £0.10% of rangs for 210
minutes, 0 to S0°C.



Environmental
Temperature Range: 25°C = 10°C for spec. operation,
operates 0°C to S0°C, -20°C to +75°C storage.

Warm-up Time: 40 minutes for specified operation.

Aliitude: Sea level 1o 10,000 ft for operation. Sea level

1o 40,000 fi for storage.

Relative Humidity: 95% at 25°C and at sea ievel
{noncondensing).

www.ke3gk.net
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Dimensions
211 cm (8.3 in.) wide, 8.6 cm {3.4 in} high, 30.5 cm
{12 1n.} deep.

Weight
3.4 kg {7 1/2 Ib) net, 4.5 kg {10 b} shipping.

Power
80 to 128, 180 to 256V, 48 to 66 Hz, less than 35 VA,

NOTE

Alf specifications apply for display between
1100 and 100 frequency counts; amplitude
at 10 Vop info 502

1-3



2.1 UNPACKING INSPECTION

After carefully unpacking the instrument, visually inspect
all external paris for possible damage. If damage is
discovered, file a claim with the carrier who iransported
the instrument. The shipping container and packing
material should be saved in case reshipment is required.

o2 ELECTRICAL INSTALLATICN
2.2.1 Power Connection

WARNING

To prectude injury or death due to shock,
the third wire earth ground must be ¢on-
tinuous to the facility power outlet. Before
sonnacting o the facility powsr outlet,
examine extension cords, autotrans-
formers, etc., between the instrument and
ihe facitity power outlet for a continuous
earth ground path. The earth ground can
be identified at the plug on the instrument
power cord; of the three terminals, the
earth ground terminal is the nonmatching
shape, usually cyiindrical.

CAUTION

To prevent damage to the instrument,
check for preper match of line and instru-
ment valtage and proper fuse type and
rating.

Unless otherwise specifiad at the time of purchase, this
instrument was shipped from the factory with the power
transformer connected for operation on a 115 Vac line
supply and with a 3/8 amp fuse. if the unit is shipped for
115 Vac operation, there will be no markings or tags on
the unit. [ the unit is shipped for 220 Vac operation, there
will be a 220 Vac tag on the rear panel of the unit.

2.2.2 Veritying the Line Voltage

CAUTION

All calibration pots are located inside the
bottom cover on the circuit board. Be
careful not to bump any pots, as this may
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require a recalibration of the instrument.
Moving R103, logated nearthe front panel,
can keep the generator from operating; if
adjustment is needed, refer io table 5-1
steps 1 through 10.

To verify the line voltage (or change the fuse), the
operator must first remove the top and bottom covers.
Remove the top and bottom using the following steps and
figure 2-1.

1. Remove two (2) screws holding top and bottom
covers 1o rear panal.

2 Slideboth covers (together as aunit)to the rear and
remove from the chassis assembly.

$

2
Figure 21, Top and Bottom Cover Removal

After the covers have been removed, the line voltage can
be checked by viewing the voltage label through the in-
spection hole as shown in figure 2-2.

GUARD PLATE

Figure 2-2. Line Voltage inspection Hole

m



2.2.3 Fuse and Voltage Selection

if the line voltage is not correct, perform the following
steps and refer to figure 2-3 for step 1, and figure 2-4
for steps 2 thru 4 to change the line voltage and fuse.

1. Remaove the two screws attaching the fuse cover to
the guard giate.
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3. Reinstall the voltage selector connector,

4. Remove the fuse and instalt new fuse as called out
in table 2-1.

Table 2-1. Voltage/Fuse Selection

=y GUARD
PLATE

COVER e

HOTATING/’»

SCREWS

Figure 2-3. Guard Plate Removal

2. Remove the voltage selector connector from the ac
primary board. Rotate the connector until the correct
voltage selector indicator is on top.

YOLTAGE SELECTOR
CONNEGCTOR

AC PRIMARY —
BOARD

VOLTAGE
SELECTOR
INDICATORS

Figure 2-4. Fuse and Voltage Selection

22

Connector
Position Voltage Range Fuse
115V 90 to 128 Vac 3/8 amp
220V 180 {0 256 Vac 3116 amp
WARNING

Because lethal voltages are exposed, do
not apply ac power to the unit until the
fuse cover is attached to the unit.

2.2.4 AReassembly

Refer to figure 2-3 for step 1 and figure 2-5 for steps 2
thru 4,

1. Fasten the fuse cover to the guard plaie with the two
SCTeWS,

CAUTION

When siiding on the bottom cover, avoid
pinching any coaxial cables located near
the front panet.

2. Turn the instrument upside down, position the
bettomn cover over the guard shield, and then slide
the bottom cover forward approximately two inches
while engaging the cover and slides (see figure 2-5,
detail A and detail B). Don't slide the cover on yet.

3. Turntheinstrument right side up. install the top cover
using the same procedure as in step 2. Don't slide
the cover on yet.

4. Alignthe rear of both the top and bottom cover with
each other so that the cover interfocks are properly
mated. Once mated, hold the cavers firmly together
and slide the chassis assembly into the mated top
and bottom covers.

5. SBecure covers to the chassis assembly using two
screws as shown in figure 2-1.
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NOTE

Signal ground may be floated up to £42V
with respect to chassis ground. Be aware that
all signat grounds are common and must alf
be floated together.

2.3 INITIAL CHECKOUT PROCEDURE

The initia!l checkout procedure in table 2-2 aliows the
operator tolearn the basic operation and capabilities of
the Model 22 inan easy and arderly fashion. in addition,
DETAIL A it can be used as a receiving inspection or post-repair
checkout. While this pracedure verifies functional opera-
tion of this instrurment, it does not verify the calibration.
The frequencies shown are typical values and should
only be used as a guide. Required tools and test equip-
ment are listed below.

thstrument Commenis
Oscilloscope Dual channel, 100 MHz
bandwidth
Voltage Source + Bvdc
50Q Feedthrough 0.5% accuracy, 2W
External Generator 200 Hz 10 1.1 MHz TTL
output
BNG Tee 1 male, 2 female connector
DETAIL B BNC Coax Cable RG58U, 3 ft. length (3 each}

2.3.1 Using the Procedure

The checkout procedure (table 2-2)can be used several
different ways. it can be started at step 1 and followed
straight through to the final step. Or, it can be entered
at the highlighted steps, which start specific groups of
checks. !f the table is being followed in sequence from
the previous step, perform the instructions as wriften.
But if starting at a highlighted step, the Model 22 rmust
first be reset to the power on settings {see below]. To
do this, turn the Power Off, then On.

Figure 2-5. Top and Bottom Cover Installation

Power-On status:
Frequency Range: 0.001 to 1.100 kHz
Mode: Continuous
Function: Sine

2.2.5 Signal Connections LiniLog: Lin
Use RGS58U 509 or equivalent 50Q coaxial cables Sweep Time: 0.01s.
equipped with BNC connectors to distribute signais. Stabilizer: Off

2-3



2.3.2 Front Panel Switches

The Func, Mode, and Freq Range switches are bidirec-
tional. To use these switches, the operator must press
the left or right side of the switch’'s front surface, as
fndicated by the arrows on the panei. Pressing the center

Table 2-2.
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of any bidirectional switch does not ensure correct
operation. Ali other switches can be pressed anywhere.

When a swilch is pressed, either the frequency or an
annunciator on the display will change, as shownintable

2-2,

initial Checkout Procadure

- NOTE

1. Befora beginning this procedure, review paragraph

Test Setup 1

2.3. SCOPE
2. Frequencies shown are typical and should only be MODEL 22
used as a guide. STNC . FURG
3. If starting at a highlighted step, first press Power Off, outr  ouT CHi  cha
o o Q
then On.
50Q
Initial Settings
Control Setting
Frequency Ecope Setting
Coarse oW Time basge 0.2 msidiv
Fine CW CH1 Vert 2Vidiv
D.C. Offset Oft CH?2 Vert 2V /div
Amplitude cw Trigger CH2
Swp Set cw Display CH1
Step Control Operation Display Observation/Comments
Function Check
Set to Initial Settings o G T Eonr Ser B T S Connect as shown in
T Power On e -l " s :eftksl-‘?tu?(;\;’ i
off 4 q kHz 1 Tima ) Z p-p sine
L'-"‘ 4 ' wlsfeci wave,
og
L R T I R L R SR R TP
ode 1 ont Se Swp  Trig Swi
2(a) Func 4 g = dD' fue THe Tomt Se ?i 11 10Vp-p square wave.
* o« ' kH: 1 T
Press Once Lin 4 iSect
Llog 10
Wfurck =T *__ [~ i 11KHzl
aModes  Gate Trig Cont Set Swp Trig Swp .
----- 10Vp+ :
2(b) QE, > . 2 - OVp-p triangle
ot 4 ' ' l ' CH a fi:l’
Press Once i f o : 1 gaes
Log 1
ARk TIT T T s e [l 1 1 KM
24c) 4 I I > AModek  Gate  Trig Cont Set  Swp Trig Swp 10VD-p ramp ug.
x Smhﬂn _' 4 ﬂ‘ls
wi
i Press Once E: : ( 5' kHz : Time
Log Al
AFunck o= T T Ty T Pl TR

24




www.ke3gk.net

ManualsPlus.com

Table 2-2. Initial Checkout Procedure {Continued)
Step -I Control Operation Display Observation/Comments
ade 1 n Swr rig Sww
2(d} Func | ""—do' Gace Trg Comt Set Swe 19 ’ pm 10Vp-p ramp down
F Srab " ' ' ' Swp
Oif 4 1
Press Qnce wae 41 L: kHe Tume
a
Log — b1}
! T T e Y A Y Tl B L
i
Frequency Range Check {11k to 11 MH2)
3(a) Freq Range ] L Gote Trig Cont Ser Swp Trg 5“““01 11 kHz, 10Vp-p triangle.
F 2 sm;‘: ottt ¥ Tswe | | Ramp defaults to
Press Once CIEE B A | |:. khz s ame| | triangie above the
Lag T 1 1.1 kHz range.
I Y Vs B e s
o e W Swp Trig Sw :
3b) ! o L R fom e e RSP | 110KHz
T L R B B 1 R
Press Once w0 KX ! ISac
Loy 10
Aamck == T T e ] Tl b TTEHE
Wouab  Gate Trig Cont Set  Swp Trig Swp
3(c) ] o L3N - e 1.1 MHz
F sub l I l L' MHz s f:ni
Press Once o f§F § T iSec!
Log ’ — 10
Waned === T T e o T 11 KM
I whodeh  Gate  Trig Gont  Set Swp Trig Swp
3(d) | N | on — o 11 MHz
S N b IO R I i L
Press Onge i I |, ' ! tse
og
Woamel  ——= T Tl e o] e 1T RMA
Frequency Range Check (110 Hzto 110 mHz)
AModed  Gate Trig Cont Set  Swp T0g Swo .
Set to Initial Setting on - - Connect as shown in
Stab ' ' ' y Swp
oft 4 KHz doee |t test setup 1.
Power Press to Off o i1 W5 1.1 kHz, 10Vp-p sine
then to On. AFurgk TTT :._, ™y ] e 0 11RHA wave.
L Gata ing Cont Set  Swp Trig Swp
5(a) Freq Range P E: » [ Gt on 110 Hz
On p M
Stab
» e 4 lS oo
Press Once L““ « ¢ 1 0. ! s
og
WFune® == vl Tl T o [Tl 4 TiARAN
5(b) ‘: > Akigank  Gats  Trig Cu_nt Set Swp frig Swp 11 Hz
x Stabon r .mSwp
on ' Hz T Time
Press Once CLIURR B B | ! iSeci
Log 10
Wk Tom= L T e e e o Y1 RHE
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Table 2-2. Initial Checkout Procedure {Continued)
Step Control Operation Display Observation/Comments
medsr  Gata  Trig Cunt Sat  Swp  Trig Swp
5(¢) | FreqRange 4[‘:__“ - L 1.1 Hz
smbmf 1 ' Hz 1 151:2
Press Once Lin 4 ! (Sec)
Log 10
AFuet  T== ’_'L.-' —_ e B TR R AT
5id 4Moder  Gate Trig Comt 56t  Swp Trig Swa
{d) 4:.. o . o 110 mHz
X Stahoﬂ . ' ' ' ' K Slwp
Press Once ine f O ff 1 o
Leg — L
ARnew D= O, T N, ] P 110 KH
DC Offset Check
Set to Initial Setting % fae Ty Cope Ser Swp THg f“'"m Connect as shown in
ﬂ sano" { o swe{| test setup 1.
Power Press to Off Lin « { L: iz Bl 1.1 kHz, 10Vp-p sine
then to On, Log — w0 wave.
Frunck D= M, T N, ] e 111 RHE
7 F AMoaek  Gate Trig Cont Sot  Swo Trig Swp 0Vd
uric <] [» _On » M c
% sm"_" ‘ nnn kHz 3 p.
Press Once R A AN ! Sact
Log 10
I Ve B | [, 1711 KHzl
8a) | D.C. Oifset @ Greater than + 5 Vdc
Full cw
8(b) @ Greater than — 5 Vde
Full cow, but
not off
8(c) @ 0 Vdc
Off

Coarse and Fine Frequency Check

Set to Initial Settings

AModek

Func

—»

¥

Press Once
[

Gate Trig Can‘. Set  Swp Trig Swp

On LI
Stab
Swp
L 1
0_” ' kHz Time 1
Lin Sock |’
Log o
L LT T —— ' M T el 11T EHA

Connect as shown in
test setup 1.

1.1 kHfz. 10 ¥p-p sine
Wwave.
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Table 2-2. !nitial Checkout Procedure {Continued)

Step | Conirol Operation Display Observation/Comments
f avgaek  Gate Trig Cont Set Swp Trig Swp
10 Frequency crap" - P m Approximately 11:1 fre-
Coarse I ot ' n ﬂ kHz 13:1‘:: ngr warihy all
Lin « ( u u 1 e guency change. Verify a
Log - 0 digplay segments function.
Full cow e = M T ™S ol e 11 nKEE
11 Frequency Fine wwoead Gate  Trg Cont Set Swp TrigSwe Approximately 1001
On L frequency change.
@ o« ar T
Lin 4 .Ll L' ' 1 \Sec)
Log 10
Full cew T T T S AL
12 Freqguency tMouer  Gate Trig Cont Set Swp Trig Bwp Total frequency Change
Coarse and Fing m On > o of 1100:1.
e |1 Lg i 13
Lin « ' - l l 1 (Seci
Log 10
BOth fLIH cw Wonckr === T Tl T 1 T - 11 KRH
Amplitude Check
. Set 1o Initial Setting \ aveoes Gate Tng Gomt Set Swp Tric Swp Connect as shown in
13 (&) . bon - p 01 {esi SBTUD 1
't .
Amplitude m "ot | ll_g " 13wl 11 kHz, 10Vp-p sine
L‘;g « .01 Jissely| wave; output level
R | S P [ ST decreases to 1 Vp-p as
Full cow = - contro! is rotated.
Test Setup 2
SCOPE
tODEL 22
SYNC - 20dB
outT  Out CH1  CH2
o
502

13(b)

©

Rotate cw

Connect as shown in
test setup 2. Quiput
increases from 0.1 to

1 ¥Ypp.

Synec Out Check

14

Display CH2; 1.1 kHz
TTL square wave.
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Table 2-2. (nitial Checkout Procedure {Continued)

Step

Control

Operation

Display

ObservationiComments

Trigger and Gated Cheack

Set to initial Settings

AMadnk  Gate

Trig Cont 581  Swnp Trig Swp

ab" - > o G t hown in
Fune 4:3 p | IStab Swp onnect as shown |
7 f: : " " 'l L; kHz ',' Time| | test setup 1.
Press Twice Lod ) - 10 1.1 kHz, 10 Vpp
AFunck == T, T L e s 0 1KHI tr_langie,
18(a) Mode ‘l I b AModek  Gata ThH) Cont 58t  Swp Trig Swp Approximately 0 Vde
‘ —
stap" r oo leveal.
Swp
Press Cnce oft kM2 ¥ i
Lin « . : G
Lag — w0
Wk I== N\l Ll N o1 P - LiKHR
Test Setup 3
SCOPE
MODEL 22 Scope Settings
TRIG  FUNC , .
IN ouT CH1  CH2 Time bage 1 msidiv
o o CH1 Vert 2 Vidiv
500 CHZ Vert 2 Vidiv
Trigger CH2
Display CH1 and CH2
External Generator Setting
& 200Hz TTL
EXTERNAL —
GENERATOR ouT
16(b) Connect as CH2:
shown in test Trigger -[_ -1
setup 3 Input :
CH1:
Triggered *~ W
Triangie
16{2 :
( ) 4 ‘E > dMader Gata Trig Tont Set Swp Trg Swp ?:gger r_l_
P f s an | 1 ] " . eate B
ress Once mf-“ . o 1 Swn Input 4—CATE
in 4 1 (Sec [ '
Log - — o CHz: nv-—/\/\/\/—
Ty == Mo T AN, e M i | | Gated ! :
Triangle
16(d) Trig In Disconneact Display CH1. 0 Vdc.
External
Generator

-8



www.ke3gk.net

ManualsPlus.com

Table 2-2. Initial Checkout Procedure (Continued)

Step Contral | Operation Display Observation/Comments
Manual Trigger Check
17 | Trigger [;:j Continuous triangle
while trigger bution is
Press and pressed.
Hold
Sweep Check
Test Setup 4
SCOPE Scope Settings
MODEL 22 . .
SWE FUNG Time base 1 ms{dw
ouUT  ouT CH1  CH2 CH1 Vert 2 Vidiv
Q Q CH2 Vert 2 Vidiv
500 Trigger GCH1
Display CH1 and CH2
Set to Initigl Setlings -
8 AModed  Gate Trig Cont Ser  Swp (hg Swp CnnneCt as shown In
L T o — . o test setup 4
Power Press to Off " R | ' | s 2 Bwe CH1: 1.1 KHz 10 Vpp
then to On in o § | 1i5ec1| | Sine wave.
tos - * CH2:. + 5 Vdc level.
ek ———= e T ™ 1 e - T1EHR
19 Fre'quency Twodst Gate Trig Cont Set  Swp Trg Swp CH1: 100 Hz sine wave,
Coarse m 12" 1T , 'Tswp CH2Z: Voltage level
r:lﬂ . kHz ! Time decreases.
in 4 . ' l_l Ll ISect
Log — 10
Full cow ek = T Tl T o7 T
20 Mode 4:] 4 WMose#  Gare  trng Cont Set Bwp TrgSwp CH1: 1.1 kHz sing
i o - , o wave,
Press Once o e T, 18w ) CH2: + 5 Vde level.
Lin 4 1
L ' . ' Ll L' 15ec)
og 10
Taned === M Ty TS e el V1R
21(a) Swp Set e et Ty Cont 5@ Swe Trg Swp CH1: 100 Hz sing wave.
on — > oo CHZ: Voltage level
"orn « (.. 18%2 || decreases.
Lin « 1
L a " U L' iSecl "
oy — i3
Full cow Wremer == T, T N ] T 1RHE
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Tabie 2-2. Initial Checkout Procedure {Continued)
Step Control Operation Display Observation/Comments
21 (b) SWD Set See AMuoded Gate Tra Coat Set  Swp  Trig Swp Display: Set to
comments Gn - 01 1.0Q kHz.
Stab w
arF 4 trn n Tl 1 CHA: 1.00 kHz sine
o -U L -' secl| | yave
ag 10 .
gy T=T "__\; T R I o PR P CH2 voltage IeVeI
decraases.
22 Mode Trigger scope on falling
‘ ‘, b AMocer Gate Trig Cont 5Ser  Swp Trig Swp edge Of Sweep Faﬂge
stat " - [ (CH2). ) _
Press Once Oft 4 kHz a2l | CH1: Linear sine wave
L':" ! . o[ | sweep from 100 Hz to
I r 1 e v rve | | 1:00kHZ,
_—— e —1'| CH2: Ramp up (10 divi-
slQns on scope).
23(3) Lln.”_og 4AModws  Gate  Trig Cont Set  Swp Trig Swp ngarithmic sine wave
|_;_| 12" - » 0 sweep from 100 Hz to
“Con < s 18wl | 1.00 kHz.
. Lin 1
Press Once © | . . o
Thonck = L T My o] e v KHE
23(b) Modsk  Gate Tl Cant 56t Swp Trig Swe Linear sing wave
. oo - » 01 sweep from 100 Hz to
? Ltab &
oH kHz T rmet | 1.00 kHz.
Press Once Lin . T 1S
Log — i
AFunch === T, T, N, el [ 10 1T KHzI
24{a) Swp Time Scope: Trigger sweep
E ] AMaosb Gata  Trig Cont Set  Swp Trg Swp ta normal; time base to
$ 51gs 0" - o 10 ms/div.
Press Once orF 4 He » 150 CHA: Linear sine wave
e ' 1se1| | sweep from 100 kHz to
o — ¢ 1.00 kHz
Afunch == Ty T M ] [ 1 1T KHe ) i
= | CH2: Ramp up (10 divi-
sions on scope).
24(b} Scope: Time base to
4Moda# Gate Trig Comt Set  Swp Trig Swp 0.1 s/div.
¥ Slahg': . Vswp| | CH1: Linear sine wave
Press Once Lin « e » 1 amel | sweep from 100 Hz to
Log . K 1.00 kHz.
ek == Ty TN o e cea | | CH2D Ramp up (10 divi-

8ions an scope).
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Table 2-2. Initial Chackout Procedure (Continued)
Step Confrol Operation Display Observation/Comments
24(c) | T | G T G S e TS Scope:_'l'lme base to
" on —_ o 1 msidiv.
Press Once | [ 4 s 1 Swe CH1: Linear sire wave
lin 115e0] } sweep from 100 Hz 1o
s 2 P 1.00 kHz.
Ty T o L e o T MU | GH2: Slow rising ramp.
24{d) | ] Scope: Time base 1o
* AModer  Gate Trig Cont Set  Swp Trig Swp 1S}rd|\f'
Press three Stab;: . :f‘s_wp Sweep tirme annuni-
times fin 4 kHz » 1 amel | cator steps to 0.01 ms,
Log —- w |04 sto1seachtime
Ty Tm= N T O o~ e ctiee [ the switch is pressed.
25 Mode ‘l I) M." Gate Trig Cont Gt Swp Trp Swp CH1: 0 Vdgc level.
on = m
Press Cnce S0 4 khe a Swe
Lin 4 * 1 iSec)
Log " 10
IFmek === T i e e [, 1D 11RHA
26(a} | Trigger !;’ Tt Gor Trig Cort 5 S T Ewe CH1: Triggerad sine
on - m wave sweep from
Press and | [ onr « He 15w || 100 Hz to 1.00 kHz in
release o . * == | 15 and return to quies-
s -_— cent OV level.
WFunchk === M T e ] el i 11 EHa
26(b) Q Triggered sine wave
sweeap from 100 Hz to
Press and 1.00 kHz in 1s and
Hold returns 16 100 Hz.
Stabilizer Check
7 Set to initial SEHingS WMgack  Gate Trg Cont Set Swp  [rig Swp Connect generaTDT as
2 on - » oo shown i test setup 1.
F‘OWEI’ PreSS o Oﬁ smbOﬁ 4 ' ' ' U A S_wp 1 '1 kHZ ‘10 \'!D,_p Sine
, kHz Time '
then to On e o f I isecl| | wave.
Log — |
WFaark  ——= v, T ™S ] 4™ V1RKr
28 Frequency Fine See ey Gate g Comt Ser Swp 1g Swp Rotate knob until the
Comments | |g2" | 143 > | | 1@t significant digit
o kHz | mmed | fluctuates between two
nod '- ' ' :l |Sect d R
Log ] igits.

AFunck

= Mo ] e 1o 11EH2I

2-11
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Table 2-2. Initial Checkout Procedure {Continued)
Step Controi QOperation Display Observation/Comments
29 Stab Q WModed  Gote Trig Gont Saf  Bwp Trig Swp The least significant
on o - bl digit remains stabilized.
Press Once | [*™on i 1t L’ \He 1500
IR S I ISec)
Log — 10
Wunck === N, T N, ] e 1 L1KHR
VCG Check

Set to Initial Settings

Stab

AModes  Gate Trig Cont  Set

Swp  Trig Swp

On - o 1.1 kHz 10 Vp-p sine
Stab
; LRI I L’ kHz T rme| | wave.
Press Once e« ff | (Sac)
Lag — 1
AW Tl M e e, P TTRMA
| grequency F\ 4Modrk  Gate  Trig Cont  Set  Swp  Trig Swp Low frequency sine
carse and On - [ wave,
Fine @ S*or 4 nn i s 1 5wp
lin 4 1 er_*e
Both fuil cow Log _'y u ' 10‘5 :
A VI R R L TR
Test Setup 5
SCOPE Scope Settings
MODEL 22 . :
e TUNC Time base 0.2 rr!s!dlv
IN ouT CH1  CHZ CH1 Vert 2 Vidiv
o O Display CH1
500
oC
SOURCE
O
+ 5y
32 VCG In + 5 Vdc Connect as shown in

AModel  Gate Trig Cont Swet

Log

4Func i ==

)

Stabun -
one § | | N
L PO A | ’
N T N 1

Swp  Trig Swp

e

LI
1 Swep
Time
1 isec)
n

10 KHs|

test setup 5.
1.1 kHz 10 Vp-p sine
wave,
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30

Moder Gats)| Trig Comt Set Swp Trig Swp Frequency Ampl/ Swp Set
On L ;.0 o \ 2T
2 ote T i Swo SR &
Lin K N '_ 1 {Sac} k. j
Log S . 10 '
s Vi VR B .f.:a*l\'_fKF#:_‘- Amel —— Swo Sat
Stab Fune Mcda FreqRange Swp Time Lin/Log Trigger Power §1 on
sy e« T T Y L " pos
IR i R it e L WWW‘* T TSR A A R O s
veG S| | trag o Syna N | Fumc Fane N Dok,
In In {TTL) Out {TTL} Qurt [ {20 dB) Qut {500 Ed
19 18 17 16 15 14 13 12 11 10 g 7 6

Figure 3-1.

Controls and Connactors
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SECTION
OPERATION

31 INTRODUCTION

This section describes the operation of the Model 22.
The first part describes the controls and connectors of
the instrument. The following part illusirates several
appiications which use the various functions and modes
of this instrument.

3.2 CONTROLS AND CONNECTORS Ty g m ———— — — — —— —
Figure 3-1 shows the front panel controls and connec-
tors that are keyed to the following paragraphs.
CRf——— ——— ——— — -
1 Display A 3% digit {1100 count} LCD freguency POSITIVE NEGATIVE
display which incorporates annunciaters that DC OFFSET DC OFFSET
indicate Mode. Function {waveform), stabilizer S —
onloff, iinflog sweep, and sweep time. 7
2 Frequenc:yControlsThecoarsefrequencycon’trol,

the outer kniob of the concentric pair, allows coarse -V——_———————

. . EXGESSIVE EXGESSIVE
frequency adjustment (@approximately 1000 counts) POSITIVE POSITIVE
within the selecied frequency range. OFFSET OR OFFSET OF

LOADING LOADING

The fine frequency control, the inner knob of the
concentric pair, allows fine frequency adjustment
(approximately 100 counts) within the selected fre-
QUBNCY range.

Forlinear mode, these controls vary the frequency
linearly over the frequency range. For logarithmic
mode, these controls vary the freguency
logarithmically over the frequency range. Together
the fine and coarse controis cover a 1100:1 ire- a0Q

Function Out {502) terminaied with 502

Figure 3-2. DC Ofiset Control

Table 3-1. Maximum Votiage

quency span within a selecied range. Function Open Circuit Termination
3 D.C. Offset Control The DC offset knob controls ~, rbrb
the de voltage and offset of waveforms. A clock- IS 20 Vp-p 10 Vpp

wise rotation veriically offsets the waveform up
from the normal position {figure 3-2). A counter- oC + 10V + 5y
clockwise rotation vertically offsets the waveferm
down from the normal position {figure 3-2}. A full
counterclockwise rotation to Off ansures zero
offset. g

Swesep Set Confrol The Swp Set control. the inner
knoh of the concenitric pair, sets the stop frequency

4  Amplitude Control The amplitude knob, the outer in the sweep modes (see figure 3-3).

knob of the concentric pair, controls waveform

amplitudes. Rotate the control full clockwise for 6 Power Switch The power switch turns the instru-

maximum amplitude (see table 3-1). A counterclock-
wise rotation decreases the amplitude by 20 dB.

ment On or Off. At power-up the instrument
initializes in 1he following conditions:

21
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Stab: Off selects either linear or logarithmic made for up to
Fung: Sine 1100:1 linear or logarithmic frequency range. An
Made: Cont - annunciator arrow on the disptay indicates the
Freg Range: 0.001 to 1.100 kHz . status.
LiniLag: Lin :
Swp Time: 0.01s 11 Sync Output This output is a TTL square wave at
the frequency of the generator. This output can be
7 Function Qutput Connector This BNC connector used as a synchronizing reference for the Func-
is the main output for the selected function. The tion Quiputs 7 and 9. Phase of the waveforms
Amplitude knob 4 controis the amplitude from 1 fo relative to the sync output is shown in figure 3-4.

10Vp-pinto a 50Qioad (20 Vp-p into open circuit).

Source impedance is 500} and is intemally »
fuse protected against accidental ap-
plication to high voltage.

Sweep Time Switch The Sweep time button, when
pushed, steps through the sweep iime {01, 1,1,
and 10 seconds). Sweep time is indicated by an
annunciator arrow onthe dispiay. Frequency of the
8  Trigger Switch In triggered mode, the trigger internal sweep ramp, the sweep rate, is governed
button, when pressed, manually initiates a single by the Sweep time switch 12 (see figure 3-3).
cycle of the selected waveform. Inthe gated mode,
it gates the output until the button is released: the 13 Frequency Range Switch Frequency Range
last gated cycle will always be completed. The switch, when pushed on the left or right, steps
quiescent output depends on the waveform sefec- through the nine frequency ranges, a shown below.
tion and dc offset {see figure 3-4). In triggered
sweep mode, the trigger button, when pressed,
initiates a triggered sweep (refer to Triggered

Lowest Obtainable
Sweep Mode),

Specified Range Freguency
9 Function Output { - 20dB) This BNC connector is 11.00 to 1.00 MHz 0.01 MHz
the same as the Func Oul 7 except the output is 1100 to 0.100 Mz 0-001 MHz
1/10th{ — 20dB) of the amplitude, 0.1 to 1vp-p. Both 1 '10 0to 1{'3 0 kHz 0'1 kHz
the waveform and offset are attenuated at Func 11_50 to 1 dO kHz 0'01 kHz
Out (-20 dB) Source impedance is 500 and 1100 to D-IOD kHz 0001 kHz
is internally fuse protected against 110.0 10 10.0 Hz 0.1 Hz
accidental application to high voltage. 11 Uﬁ 0 1 do Hz O.D 1 Hz
1.100100.100 Hz . 0.001 Hz
10 LiniLog Switch When pressed, the Lin/Log switch 110.0 to 10.00 mHz 2.1 mHz

SWEEP
- TIME —— g |
STOP LEVEL
SWP f
ouT
f:}’gﬁ_ﬁ' 0TO +5V MAX
| /AL START LEVEL
|
FUNG |
ouT oV —o— -

$ f

START FREQUENCY STOP FREQUENCY
Figure 3-3. Sweep Time and Width
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TRIGGER MODE GATED MODE
11 i1 12

TRIG IN : ' TGATE |
Gl ' ME

\ 0

(Y — |

SYNC QUT |

TRIANGLE ov \¥ I
| I
i~
oV \ ———————
SINE | :

SQUARE ! i
WL

RAMPUP 4y

RAMP DOWN OV

Figure 3-4. Waveform Phase Relationships

14

15

the LCD disptay 1. Each range has an 1100:1
breadth. Power-up range is 0,100 to 1.100 kHz.

Sweep Out Connector The Swp Cut BNC provides

_ alinear ramp at the frequency selecied by the Swp

Tirme 12 switch. The ramp will be linear inboth linear
and logarithmic modes. The output voltage Is pro-
portional to the linear output frequency which is a
summation of Frequency knobs 2 position, inter-
nal sweep voltage and external voltage at VCG In
18 connector. Qutput source impedance is 600%.

Mode Switch The Mode switch, when pushed on
the left or right, steps through the six cperaiing
modes of the instrument.

Continuous (CONT) Generator runs coniinuously
at the selected freguency. This is also the sweep
start frequency.

Triggered (TRIG) Generator is quiescent (quiescent
level depends on waveform and ofiset selected,

figure 3-4) until triggered, at which time one com-
plete cycle of waveform is generated.

Gated{GATE}As for iriggered except the waveform
is continuous for the duration of the gate signal.
When the signal stops, the last wavetorm cycle
staried is completed.

Sweep Set(SET) The generator runs continuously
at the sweep stop frequency set by Swp Set Sknob.
The sweep stop frequency is displayed.

Continuous Sweep (SWF) The generator frequency
sweeps from the start frequency limit, set by the
frequency knobs 2, to the stop limit, set by the Swp
set 5 knaob.

Triggered Sweep (TRG SWP) The generator is
quiescent until triggered by a low to high external
signal at Trig In or by the Trigger button. After
receiving this trigger, the generator makes a single
sweep at the selected sweep time start and stop
frequencies. )i the trigger signal is low at the end
of a sweep, the generator returns to the quiescent

3-3



state. It the trigger is high at the end of a sweep,
the generator returns to the start frequency and
runs continuously until the next trigger puise.

Forproper operation, repetition rate of the trigger
pulse should not exceed twice the sweep time.

An annunciator on the display indicates the
selected mode.

16  Trigger In Connecter The Trig In connector
accepls apositive-going TTL level input {t1) to trig-
gerandgate the generator, as shownin figure 3-4.
A negative-going edge {15} ends the gated opera-
tion. Whentriggered, the generator produces one
complete cycle for each trigger input. When gated,
the generator produces continuous cycles until the
gate signal (to) Is removed; the last cycie started
s always compieted (ts).

17 Function Switch The Func switch, when pushed
on the ieft or right, steps through the six function
ofthe Model 22: sine v ,triangle ™ square L ,
ramp up 1, ramp down ™~  and dc. An annun-
ciator onthe LCD display 1 indicates the selected
function. Ramps are only available at frequencies
at or below the 1.100 kHz rangs.

18 VCG In Connector This connector accepts 0 to
* 5V ac or de input signals, which, when summed
with a level proportional to the frequency knobs
setting, controls the output frequency within the
selected range. Positive input levels increase the
frequency, while negative inputs decrease the fre-
quency. Frequency excursions of 1100:1 are possi-
ble by placing the Frequency knobs 2 to full
clockwise (0 to — 5V) or counterclockwise {0 to
+ 5V). Input impedance is 5kQ. VCG slew rate is
0.1Vius. If frequency stabilization is selected, the
VCG In connector is internally disconnected.

18  Stabilizer Switch The Stab button references the
generator to an internat standard which maintains
the frequency within + 1 {least significant) digit. An
annunciator on the LCD display 1 indicates the
status of the stabilizer. The stabilizer works only
in the continuous mode and with an internal
reference.

3.3 OPERATION

Perform the initial checkout procedure in Section 2 for
a feel of the instrument. Any questions concerning in-
dividual controls and connectors may be answered in
paragraph 3.2. Bold numbers are keyed tofigure 3-1. Qut-
puts are shown in figure 3-4.

34
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3.3.1 Signal Termination

Froper signal termination, or loading, of the generator
connectors is necessary for its specified operation. For
example, figure 3-5 shows proper termination of the Fung
Out (50Q) connector. Placing the 50Q terminator, or 509
resistance, in parallel with a higherimpedance, matches
the receiving instrument input impedance to the coax
characteristic and generator output impedance, thereby
minimizing signal reflection or power loss onthe line due
to impedance mismatch.

RECEIVING

MODEL 22 INSTRUMENT
OUTPUT RGSS
IMPEDANCE | OR EQUIVALENT EFFECTIVE
. CIRCUIT
= RESISTANCE
! 500
~  LOAD
(SIGNAL
LOAD
OUTPUT ,509}
AMPLIFIER ¢

Figure 3-5. Signal Termination

The input and cutput impedances of the generator con-
nectors are:

Connectors Impedance
Func Qut {(50@) 7 50Q

Func Out {(— 20 dB) ¢ 5090

Sync Out 11 TTL

Swp Cut 14 6O0Q

Trig In 16 TTL

VCG In18 SkQ

3.3.2 Continuous Operation

The basic generator suppiles a continuous function
{wavetorm) at a fixed frequency set by the operator.

Control Setting

Freg Range 13 Set to the desired fre-
quency range.

Frequency Coarse

and Fine 2 Set to the desired fre-
quUency within a range.

Mode 15 Select continuous.,

D.C. Offset 3 Set as desired. Limit ofi-

set to prevent clipping
(see figure 3-2).



Amplitude 4 Set o desired output
level at Func Qut {(50Q) or
Func Out {— 20 dB}.

Furic 17 Set to desired function.

Func Out (50Q) 7 or
Func Out{—20dB) 9 Connect to circuit under
test (refer to paragraph

3.3.1),

To demonstrate continugus cperation connect the
instruments as shown below, then set the controls as
listed below.

SCOPE
MODEL 22
SYNC FUNC
ouT  ouT CHt  CH2
Q 2
500
Model 22 Settings Scope Settings

Time base: 0.2 ms/div.
CH1 Vert: 2V/div

CH2 Vert:. 2v{div.
Trigger: CH2.

Display: CH1,

Observation: The scope displays a 1.1 kHz 10 Vpp sine
Wave,

Power: On
Amplitude: cw

D.C. Offset: Off
Frequency knobs: cw

3.3.3 Voltage Controlled Generator (VCG) Operation
VCG is an external electronic means of controliing the
frequency of the generator by using gignal levels of up
1o 5V peak. This altows the genaratior 0 be swept (up or
down in frequency} or frequency modulated.

Control Setting

Set io the desired fre-
quency range. Fre-
quency can only be
changed within & range.

Freq Range 13

Frequency Coarse
and Fing 2 For positive do inputs at
vCG In, set the Fre-
guency knobs to the

iower frequency limit.

For negative de inputs at
the VCG In, set the Fre-
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quency knobs to the
higher frequency limit.

For modulation with an
acinputatVCG In, setthe
Frequency knobs at the
desired center frequency

VCGin18 As required.

Mode 15 Select continuous.

D.C. Oifset 3 Set as desired, Limit off-
set to prevent clipping
{see figure 3-3}.

Amplitude 4 Set to desired cuiput
level at Func Qut (50) or
Func Out {— 20 dB).

Func 17 Set to desired function.

Func Qut (502) 7 or
Func Cut (—20dB} 9 Connect to circuit under
test (refer to paragraph

3.3.1).

LinfLog 10 Select desired mode.

NOTE

Excessive VOGE input vollage may causé
nonlinear operation when the generator
attempis to exceed the range limits.

The generator canbe swept upto 1100:1 witha SVinput
signal to the VCG in connector. With the frequency set
to 1100, excursions between — 5and 0V at VCG In pro-
vide a 1100:1 decreasing frequency. With the freguency
setto 0001, excursions between OV and + 5V at the VOG
{n provide a 1100:1 increase frequency within the fre-
guency range.

DISFLAY YCG IN QUTPUT
READING VOLTAGE FREQUENCY
1100 = 000
1000 - 100
200 = 200
800 - 300
700 S [ 400
600 500
550 550
500 600
400 - 70O
300 21 800
200 800
100 - 1000
000 + 5k 1100 |

Figure 3-6. VCG Nomograph
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The VCG nomograph, figure 3-8, gives examples of how
an input voftage affects the output freguency (LIN).
Example 1 shows that with OV VCG input, the Frequency
knobs determine the output frequency. Example 2 shows
that a positive VCG input Increased the output voltage,
Example 3 shows that a negative VCG input decreases
the output frequency. inthe nomograph decimal points
are notshawn. The output frequency must be multiplied
Dy the range. For example, in example number 2 if the
frequency range is set to the .001 to 1.100 kHz range,
the display wili read .550kHz and when the VCG voltage
is applied the display wili read 1.1 kHz.

To demonstrate VCG operation, connect the instruments
as shown below, then set the controls as listed beiow.

VOLTAGE SOURCE
MODEL 22
VCG
+5V BC IN
o o
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test (refer to paragraph
331

Select Trigger.

Connect to TTL signai
sourcs atdesired trigger
repetition frequency(less
than the generator wave-
form frequency).

Mode 15
Trig In 16

Trigger 8 Press to trigger.

The triggered wavetorm starts from a quiescent point
I.e., sine and triangle {0Vdc), square and ramp up (lower
level), ramp down (upper level). All waveforms may be
d.coffset). The Model 22 triggers on the rising (_#")edge
of the trigger signal.

To demonstrate trigger operation, connect the instru-
mants as shown below, then set the controls as listed
below,

Model 22 Settings

Power: On

Freguency knobs. cow
Observation: The display reads approximately 1.1 kHz.

Voltage Source Settings
Cutput tevel: + 5Vdc.

3.3.4 Triggered Operation

Atriggeredgenerator produces a single waveform each
time a trigger signal is received. The Model 22 can be
triggered by manual controi or with a TTL signal.

Contral Setting

Set {0 the desired fre-
quency range.

Freg Range 13

Freguency Coarse
and Fine 2 Set to the desired fre-

quency within a range.

Set as desired, Limit off-
set to prevent clipping
(see figure 3-2).

Set to desired cutput
level at Fung Out (50Q}or
Fung Qut { — 20 dB.

Set to desired function.

D.C. Offset 3
Amplitude 4

Func 17

Func Out (50%) 7 or

Func Qut [ —204dB) 9 Connect to circuit under

3-6

SCOPE
MODEL 22
TRIG  FUNC
IN ouT CH1 CH2
0 @
S00
TTL
GENERATOR
200 Hz
TTL
out
Modai 22 Scope TTL
Settings Setfings Generator
Power: On Time base: Freguency:
1ms/idiv. 200Hz.
Frequency knobs: CH1 Vert: 2vidiv. Output
cw level: TTL.
Amplitude: cw CH2 Vert: 2vidiv.
D.C. Offset; Off Trigger: CH2
Mode: Trigger Display: CH1
and 2.

Observation : Scope Channel 1 displays a single 1.1 kHz,
10Vp-p sine wave coincident with the rising edge of the
trigger input signai {CH2).

3.3.5 Gated Operation

A gated generator produces a continuous output
waveform for the duraticn of the trigger signal. The Mode!



22 can be gated by manual control (Trig Switch) or with
an external TTL signal (Trig In).

Setting

Set to the desired fre-
GuUency rangs.

Conirol
Freg Range 18

Frequency Coarse
and Fine 2 Set to the desired ire-

quency within a rangs.

D.G. Offset 3 Sef as desired. Limit off-
sef to prevent clipping

(see figure 3-2).

Set to desired ouiput
level at Fung Qut (S0} or
Funec Out (— 20 dB).

Set to desired function.

Amplitude 4

Func 17

Func Qut {50 7 or
Func Qut (— 20 dB) 9 Connect {0 circuit under
test {refer o paragraph

3.3.1}

Connect to TTL signal
source at desired trigger
repetitionfrequancy (less
than the generator wave-
form frequency).

Select Gate.

Press in to start gate;
release {0 stop gate.

Trig in 16

Mode 15
Trigger 8

The gated waveform starts from a quiescent pointie.,
sine and triangle (OVdc), square and ramp up (lower
level}, ramp down (upper level). All waveforms may be
dc offgel.

The instrument gaies from the rising edge {_») o the
falling edge (=) of the Trig In signal. The last cycle
started will be compieted.

Todemonstrate gate operation, connect the instrument
as shown betow, then set the controls as listed below.

SCOPE
MODEL 22
TRIG FUNG
N ouT CH1 CHz
A 1
50¢
TTL
GENERATOR

www.ke3gk.net

ManualsPlus.com

Model 22 Scope TTL
Settings Settings Generator
Power: On Time base: Frequency:
1ms/div. 200 Hz.

Amplitude: cw CH1 Vert. 2vidiv. Output
D.C. Offset. Off CH2 Vert: 2Vidiv. Level: TTL
Frequency knobs: Trigger. CHZ.

cwW
Mode: Gate Display: CH1
and 2

Observation: Scope CH1 displays gated sine waves start-
ing at the rising edge of the trigger input (CH2}and ending
after the falling edge of the trigger input.

3.2.6 Stabilizer Operation

The stabilizer, when turned on, locks the frequency 1o
the display frequency reading. Stabilizer circuit main-
fains the generator frequency at this setting. The
stabilizer works on all frequency ranges. Thus, the fre-
quency range can be changed without unlocking the
stabilizer.

Control
Freg Range 13

Setting

Set to the desired fre-
quency range.

Frequency Coarss

and Fine 2 Set to the desired fre-
guency within a range.

Mode 15 Select confinuous.

D.C. Offset 3 Sat as desired. Limit off-
set to prevent clipping
{see fiqure 3-2}.

Amplitude 4 Set to desired output
level at Func Qut{50Q}ar
Func Cut {— 20 dB).

Func 17 Set to desired function.

Func Out (508} 7 or
Func Qut (—20dB) 9 Connect to circuit under
test (refer 1o paragraph

3.3.1).

Stab 19 Select On.

3.3.7 Swesep

The Model 22 uses an internal generator to linearly or
logarithmically change the ouiput frequency. The unit
can be continuously swept or iriggered swept,

3.3.7.1 Continuous Sweep

For continuous sweep, the generator sweeps from the
start frequency to the stop frequencyina continuously
CCOUITiNgG Sweep.
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Control
Freq Range 13

Mode 15

Setting

Set to the desired fre-
quency range,

Select continuous to set
the start freguency, Set
to setthe stop frequency,
and, finally, Sweep for
CONtinuous sweep.

Mode: Swp

Amplitude: cw
D.C. Offset: Oif
LinfLog: Lin
Func: sine wave
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Trigger: CH2 (- slope}
Trigger Mode: Norm
Display: CH1 and CH2

Frequency Coarse SCOPE
and Fing 2 The.se controls set the MODEL 22
dt—‘l:sn'led start frequency SYNG - 20 aB
within a range. In the OUT  OuT CH1 CH2
Continuous mode, the a]
display 1 shows the start 500
frequency.
8Swp Set 5 This control sets the
desired siop frequency
within a range. In the Set
moede, the display 1 shows
the stop frequency.
LinfLeg 10 Select either linear or Observalion: The Modef 22 continuously sweeps from
logarithmic sweep. approximately 1 Hz to 1. 100 kHz at a 0.01 second rats,
Swp Time 12 Select one of the four 3.3.7.2 Triggered Sweap
sweeplimes. Sweeprate Foririggered sweep, the generator sweeps from the start
should be << generator frequency to the stop frequency upon receipt of a trig-
waveform frequency. qer. The trigger can be handled in two differenct ways.
D.C. Offset 3 Set as desired. Limit off- First, if the trigger input returns low before the output
set 10 prevent clipping reaches the stop frequency, the output returns to a quies-
(see figure 3-2). cent level (same as intriggered mode). If the trigger input
Amplitude 4 Set to desired cutput rir;]:énsti'ggﬁﬁj: rzti;ut?uihrea?h?sf the stop fre-
levalatFuncOut(s0Qjor 4N P $ 10 1he start frequency.
Func Out { — 20 dB). Control Setting
Func 17 Set to desired function. Freq Range 13 Set to the desired fre-

Func Qui (50QY7 or
Func Qut (— 20 dB) 9

Connect 1o circuit under
test (refer to paragraph
3.3.1)

Te demonstrate external reference gperation, connect
the instruments as shown, thensetthe controls as listed

below.

Model 22 Settings

Power: On

Mode: Continugus
Freguency knobs:
Set to 0.001 kHz

Mode: Set
Frequency knobs:
Set to 1.100 kHz

Scope Settings

Time base: 1ms/div.
CH1 Vert: 2V/div.

CH2 Vert; 2Vidiv.

Frequency Coarse
and Fing 2

Swp Set §

Lin/Log 10

Swp Time 12

quency range.

Set t¢ the desired fre-
quency withina range. In
the Continuous mode, the
display 1 shows the start
frequency.

This control sets the
desired stop freguency
within a range. Inthe Set
maode, the display 1 shows
the stop frequency.

Select either linear or
legarithmic sweep.

Select one of the four
sweeap times.



Set ag destred. Limit off-
set to prevent clipping
{see figure 3-2).

Set to desired output
level at Func Cut (S08)or
Func Qut {— 20 dBj.

Select Continuous (o set
the start frequency, Set
to set the stop frequency,
and Trigger Sweep for
that mode.

Press for manual trigger.

D.C Offset 3

Amplitude 4

Mode 15

Trigger 8

Trig In 16 For external trigger, con-

nectto TTLsignal source.

Func 16 Set to desired function.

Func Qui (50} 7 or
Func Qut { — 20 dBj @ Connect to circuil under
test (refer to paragraph

3.3.1).

To demonstrate triggered sweep operation, connect the
instruments as shown below, then set the controls,

Model 22 Settings

Power: On
Maode: Coniinuous
Fraquency knobs:
Set to 0.001 kHz
Mode: Set
Swp Set: Set to
1.100 kHz

Scope Setiings

Time pase: 10ms/div.

CH1 Vert: 2Vidiv.
CH2 Vert: 2Vidiv.
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Mode: Trigger Sweep Trigger: CH2
Trigger Mode: Auto
Swp Time: 1 Sec
Amplitude: cw

D.C. Offset: Off
Lin/Log: Log

Func: sine wave
Trigger: Press once

and immediately

Display: GH1 and CH2

release it.

SCOPE
MODEL 22
SWP  FUNG
ouT  OUT CH1  ChH2
o Q

Observation: The output s at a quiescent state until the
manual trigger is pressed. At this time the ouiput sweeps
from approximately 1 Hz to 1.1 kHz in 1 second and
returns to the quiescent state.

Trigger: Press and hold until comptletion of sweep.

Observation: The cutput is at a quiescent state until the
manual trigger is pressed. At thistime the cutput sweeps
from approximately 1 Hz to 1.1 kHz in 1 second and
returns to 1 Hz.



4.1 INTRODUCTION

The Model 22. an 11 MHz stabiiized sweep function
generator, operates as an analog waveform generator
at frequencies above 1.100 kHz and a digital waveform
synthesizer at frequencies below 1,100 kHz. The fre-
quency, regardless of range, can be stabilized 1o the
display frequency. In addition, all frequency ranges
may be logarithmically or linearly swept.

As shown infigure 4-1, the function generator loop, con-
trolled by Freguency Coarse and Fine verniers, VCGIn,
Trig in and the stabilizer {ASWP}, is the heart.of the
generator. Onthe top four frequency ranges (1 1.00kHz,
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SECTION
CIRCUIT DESCRIPTION

110.0 kHz, 1.100 MHz, and 11.00 MHz), the function
generaior loop produces triangle and square waves that
are routed directly to the function selector located in the
ouiput block; a sine converter, also in the output block,
madifies the triangle into a sine wave, The waveform syn-
thesizer, which is clocked by the function generator locp
via the stabilizer (MFSQ), produces all the waveforms
on the five lower frequency ranges (110.0 mHz,
1.100 Hz, 11.00Hz, 110.0 Hz, and 1.100 kHz). The syn-
thesizer output, like on the iop four frequency ranges,
is routed through the function selector to the output. For
all ranges, the output block selects and controls the out-
put signal at the Func Out (50RQ), Func Qut{ — 20dB), and

om

- DIGITAL
PUSHBUTTON M CortRoL
h 4
DISFLAY
De.
OFFSET  AMPLITUDE

o SN S S

i i

I I

g‘g‘” — »]  STABILIZER

| MFSQ |

I Fy I

| b

HFSQ [ SUNG

I WAVEFDRM ————————#0 ouT {m)

| SYNTHESIZER » :

| ASWP HF OUTPUT ’é) FUNG OUT

| , 59t erock [ "2~y
TRIG IN @__T_., 11 COLLECTOR | SYNG

| FUNCTION TRE |_"'_"'@ ouT
voG IN (|  GENERATOR > !
FREQ: FINE——— | | ouT.
FREQ: COARSE —— >4 ,

L o e o ————— e —— — — ]

Figure 4-1. Mode! 22 Block Diagram
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1
1 1 I WaverorRMm |
IPUSHBU‘I’TONS |'_MAN' | SYNTHESIZER =

TRIG IN @

MCQ, MCT1, KiLL U172
S PR Py .
' i —————
DIGITAL I ) TRIG TRIGGER | HFSQ i -
I conTROL | i STABILIZER —— 'loac " i ]
| PO S [N | | : I
- 1
LiNnLoG | YOG aswp 2 I |RuN I i
KiLL 1 i
v ¥ 1 ]
vea N (o——f o, § OUTRUT F
\ CURRENT TRIANGLE 1 pLOCK |
FREQ: FINE —# VGG N SWIToH BUFEER i I
FREQ: COARSE —) . TRAN ! !
t * TAB & !
“1 1
L4 i 1 1
FREQUENGY ————l i
CONVYERTER SWITCHES
4
Q10
coL
SWITCH
BUFFER [ COMPARATOR
[
+COMP ~COMP
HIGH
»| FREQUENGCY
COMPENSA- |
TION +

E) SWEEP OUT

Figure 4-2. Function Generator Loop

Sync Out connectors; the output block is controlled by
the digital control, Amplitude and OC Offset contrals. The
stabilizer, when in Stab mode, monitors the frequency,
the same as shown on the display, from the function
generator loop and supplies a feedback voltage (ASWP)
to the function generator Ioop; thus the stabilizer keeps
the trequency within one least significant count
regardless of the frequency range. Also, the stabilizer
circuit sweeps the function generator loop by increas-
ing the voltage (ASWP) over a period of time.

The digital controi sets the circuits shown in the dotted
outline to a default state each time the unit is turned on.

4-p

The front pane! pushbuttons via the pushbutton interface
causes the digial control to change parameters in the
various control circuits. The digital controt along with the
stabilizer controls the front panel display's digits and
annunciaiors.

4.2 DETAILED CIRCUIT DESCRIPTION

4.2.1 Function Generator Loop

Figure 4-2 shows an expanded diagram of the function
generator loop that consists of the VCG (voltage con-
trolled generator), log converter, current switch, fre-



quency range switches, triangle buffer, comparator,
switch buffer, high frequency compensation, ang trig-
ger logic circults.

The VCG produces two currents { + | ang — 1}, alternately
switched inand out by the current switch and controlled
by the output of the switch butfer, that charge (+ [y or
discharge { — I) one of four range capacitors in the fre-
guency range switiches iopreduce alinear triangle. The
specific frequency is determined by the magnitude of
the +1and — | currents. The triangle buffer amplifies
the triangle and drives the comparator. The comparator
detects the triangle peaks which causes the comparator
to swiich output states; the threshold level of the com-
parator is controlied by the high frequency compensa-
tion circuit. The output of the comparator controls the
switch buffer output state which, inturn, controls the cur-
rent switch. The function generator loop only produces
the top four frequency ranges, the five lower ranges are
producad by using the function generator loop to clock
the waveform synthesizer. The log converter supplies
the VCG with a current logarithmically proportional 1o
the Frequency knobs’ settings and VCG In veltage. The
trigger fogic circuit enables or disables the function
generator loop depending en the selected mode.

4.211 VCG

The VCG (ref: schematic 0103-00-1116 sheet 1) consists
of the VGG amplifier, current sourcas, current sink, and
trigger control current sink. The VCG amplifier (U1 pin
1} converts voltages from the VCG In (except in Stab
mode}, FRFINE (Frequency Fine), FRCOARSE (Fre-
guency Coarse), and ASWP (stabilizer or sweep)into cur-
rents that controts the current source and sinks {(UJ28).
The magnitude of the current sets the frequency within
the selected range. A gain adjustment (R1) controis the
top-of-range frequency, where as R13 sets the 1100:1
{bottom-of-range) frequency. R11 controls the offset of
the amplifier and zener diode CR1 limits the vottage
swing at U1 pin 1 to within 30% over the maximum
allowable swing. CR2 and CR3 prevent excessive
voltages at VCG In from damaging the VGG amplifier.

Current Source and Current Sink: The current source
and current sink supply the current charging (+ 1) and
discharging { — ) the freguency range capacitor. The
negative signal from the VCG amplifier (U1 pin 1) is con-
verted inlo a currant leaving summing node at U1 pin
9 through R1 and R12. U1 pin 8 controls current sunk
by Q1 which, in turn, controls current sourced by the two
transistors in the upper half of U28.

QOperational amplifier (U1 pin 8) hdlds pin 9 at ground
potential. When pin 9 tries 10 go negative, pin 8 goes
positive, which causes Q1 to sink current through R18.
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This lowers the voltage at the base of the two transistors
in LU28. Feaedback resistor R204 provides a return path
for the increased current through U28 pin 15 to hold U1
pin @ a1 OV, Increased current atso flows from the cur-
rent source (J28 pin 12). CR4 limits the voltage swing
at U1 pin 8 to within 30% of the maximum atlowatle
swing.

Anincrease in current through R42 pin 16 appears like
a positive input to the operational amplifisr (U1 pin 5}
driving the output at pin 7 positive. This raises the voliage
at U28 pin 1, causing pin 3 to sink more current to main-
tain a virtual ground at U1 pin 5. Increased current now
flows inio the current sink { — ) through U28 pin 6 which
tracks the current source. The emitter resistors for Q4
and U28 pins 2 and 4 are all 1k, therefore the collector
currents at U28 pin 3, — | {pin 6), and Q4 will be equal.

Trigger Contro! Current Sink: The trigger control cur-
rent sink clamps the triangle node (TRN}at ground poten-
tial during the *‘off" state in the triggered and gated
modes. '

When the generator is gated "off’', RUN goes low
reverse biasing CR7. As the triangle at TRN rises towards
the zero crossing point, a greater proportion of the — 21
current, emitier resistor at U28 1s 500, flows through
U3 pin 9. Equiliprium is reached when the trigger holding
current is equal to the positive current {+ |} being sup-
plied to the generator lsop, preventing the triangle node -
voltage from rising any furiher. The matched diodes in
U3 have equal currents through them [{— D +{—-1)=
{~ 21} and the anode at pin 4 is grounded, hence the
veoltage drops across the two diodes are equal and the
triangie node is held at ground potential. This stops the
triangle waveform on the rising slope and ensures that
at least one complete cycle willbe generated eveary time
the generalor is triggered. Also, refer to paragraph
4.2.1.9 Trigger Logic.

4212 Log Converter

The log converter transforms the linear change of the
frequency knob to a logarithmic current that controls the
current source. The logarithmic converter (ref:
schematic 0103-00-1116 sheet 1) consisis of transistor
Q3 and amplifier U24 that uses the logarithmic base-
emitter characteristics of the output half of the transisior
{Q3}to produce the logarithmic current. Varying the out-
put transistor’s emitter voltage controls the current.

The converter receives its input from the VGG input cir-
cuit at R31. A constant 3mA through R34 keeps the input
transistor's base-emitter voltage ai —0.7V. When the
Frequency knob is set at minimum frequency (OV), the
emitters are biased at — 0.7V (base of the outpui
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transistor is fixe¢ at — 0.3V by R36) which places 0.4V
betweean the output transistor’'s base and emitter and
supplies 1A control current to the current source.

When the frequency knob is set at maximum frequency
{—7.5Y}, the base of the input transistor is biased at
— 0.3V, thus biasing the emitters at — 1V. This places
the output transistor's base-emitter bias at 0.7V which
supplies 1mA to the current source. Thus, the linear
change in base to emilter voltage of the transistor
generates an exponential change in collector current.

4.2.1.3 Current Switch

The current switch (ref: schematic 0103-00-1118 sheet
2)consists of the diode switches(CR10,11, 12, 13), cur-
rent source buffer (Q7) and current sink buffer {O17).
Cenirolled by the square buffer, the current switch allows
the charging{ + I}, and discharging { — |) of the selected
frequency range capacitor (see Freguency Range Swit-
ches) to produce a triangle waveform.

The current switch sources currentbufferedby Q7 { + 1}
or sinks current buffered by Q17 { — 1) at the switch out-
put {junction of CR10 and CR12). The instantaneous
polarity of the switch buffer output control line {(junction
of R59 and R60) determines the direction of current flow.

With the control {ine at + 2V which reverse blases diodes
CR11and CR12, the + | current through CR10 charges
the selected timing capacitor. At the same time, current
flows from the contral line through CR13 into the cur-
rent sink. With the control line at -2V which reverse biases
diodes GR10and CR13, the timing capacitor discharges
through CR12 10 the current sink and the + | currentis
sourced through CR11 into the control line.

4.2.1.4 Frequency Range Switches

The frequency range switches (ref: schematic
0103-00-1116 sheet 2) consist of the four basic range
capacitors and their controls, Each range capacitor or
set of capacitors covers 10% to 100% of full scale. A
logic level signal from the frequency range control cir-
cuit switchesinthe range capacitor. Forexample, when
FR6E goes low, it turns on Q22 which sources about
30 mA through R108 and dicdes CR25 and CR26. With
CR26 forward biased, the diodes impedance to ground
is less than 2Q and the range capacitor set (C40, C41
and C42} is effectively connected to ground. When this
rangeis not selected, FRB is high, Q22 is turned off, and
R102 pulls the anode of CR25 to —15V. The voltage
divider{R106, R107)biasesthe anode of CR2610 — 7.5V
reversae-biasing CR26 which provides a very high
impedance to ground effectively disconnecting the
range capacitor. Frequency range controtlines (FR4 or
FR5) operate the same way by connecting matched
capacitors of 0.0047 pF (C43) or 0.047 uF (C45) to the
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triangle node (TRN} line. Capacitance for the highest fre-
quency range (100 pF) consists of all the stray
capacitance at TRN and the 11 MHz adjustment
capacitor (C32 and C38). Freguency range control line
(FRB) connects an additional 400 pF (C41, C42) and the
1.1 MHz adjustment (C40) to TRN.

4.2.1.5 Triangle Buffer

The triangle bufier (ref: schematic 0103-00-1116 sheet
2), a high speed FET input voltage follower with a low
impedance cutput and unity gain, buffers the current
switch and frequency range capacitor from relatively
high current ¢ircuits in the output block and the
comparator. .

The triangle buffer consists of @14, acting as a high input
impedance source follower, and G115, acting as a low out-
put impedance emitter fol'ower, The difference between
the input and output voltage of the circuit is centrolied
by adjusting the current through Q14, such that, the gate-
source voltage is equal and opposite to the base-emitter
dropof Q15, thiscauses the two voltages to cancef each
other. The basefine adjustment {R103) sets the current
through Gi14.

4.2.1.6 Comparator

The comparator {ref: schematic 0103-00-1116 sheet 2)
detecis the peak of the triangle and produces two
separate square wave outputs. One square wave out-
putfromthe comparalor {Q1 O collector drives the switch
buifer, while a second sguare wave of oppasite polarity
(Q11 collector)drives the output biock. The comparator's
threshold voitage is set by the + COMP and — COMP
from the high frequency compensation circuit.

When the triangle voitage at the base of Q19 reaches
the positive threshold voltage (+ 1V at U3 pin 2), Q19
turns on as Q18 turns off. When Q18 and Q19 switch,
they cause the second differential pair, Q10and Q11 to
swilch. As Q10 switches ‘““off"’, current through RE3
decreases and the collector of Q10 goss low, (about
— 1.6V}, the current drain through R90 determines the
collector voltage of Q10. CR17 and CR18 increase the
transistor switching speed of Q18 and Q19 by limiting
the signal swing at their collectors to about 0.7V.
Resistors R64 and R71 increase the switching speed of
Q10and Q11 by providing a small current which keeps
them from turning completely off, and diodes CR16 and
CR19 are switched on and off to further guarantee that
Q10 and Q11 do not switch ¢ff.

Ciode bridge (U3 pins 5, 6, 8) oparate identically to the
current switch. The switch buffer output (U3 pin 6) state
determines the polarity of the comparator thresheld
voltage (U3 pin 2). The comparator threshold voltage is
limited to £ 1V by the voltage drop across the 332Q



resistor (R92), the + COMP and — COMP currents
supply 3mA. The high frequency compensation circuit
reduces the + COMP and-COMP currents onthe highest
frequency range which lowers the comparator threshold
voltage at the base of Q18 to compensate for switching
delays (see paragraph 4.2.1.8).

Output transistors Q10 and Q11 have different values
ol collector and emitier resistars to maich the input
requirements of each buffer,

4.21.7 Switch Buffer

The switch buffer (ref: schematic 0103-00-11186 sheet
2) shifis the level ¢of the comparator’s sguare wave 1o
provide a voltage excursion ( £ 2.2V) capable of driving
the current switch. The switch buffer is a complemen-
tary emitter follower biased on by the voltage drops
across CR14 and CR15 and controlled by the comparator
output at the collector of Q10. The =+ 2.2V square wave
outpui controls the current switch and the polarity of the
comparator threshold voltage.

4.2.1.8 High Frequency Compensation

High frequency compensation (ref: schematic
0103-00-1118 sheet 2) circuit sets the threshoid voltage
of the comparator. On the lower freguency ranges
{110.0 mHz through 1.100 MHz)}, the value of the
+ COMP and — COMP currenis set up the comparator
threshold voltage at the base of Q18; each current has
a fixed vaiue of 3mA through the resistor R82. On the
1.001o 11.00 MHz range, the threshold voltage is lowerad
to compensafe for switching deiays in the function
generator loop; this maintains the triangle peaks at the
same levels as on lower ranges.

On the lower frequency ranges with HF COMP discon-
nected, R80 and R81 holds U27 pins 2 and 3 and the
emitter of Q5 at 0.0V. This puts 15V across series
resistors R83 and R85 and - 10V at the base of Q186.
The same current that flows through R85 also flows
through R52. This puts + 10V at the base of Q&. The
emitter of Q6is + 10.7Vwhich causes 3mAio flow frem
the collector of Q8 through U3 and R22 to ground dur-
ing half of the cycle setting up a threshold voltage at the
base of Q18. On the opposite half of the cycle, the base
of Q18 switches to — 1V because the same amount of
current {3mA) flows from ground through R92 and U3
to the collector of Q18.

In the 11.00 MHz frequency range, HF COMP (U2 pin
10 of the VCG}) is connected to U27 pin 3. At top of the
range, 2.5mA is sinked from ground through R80 and R81
to the collector of Q4 in the VCG lowering the voltage
at U27 pin 3 fo about — 5V. This decreases the voltage
atthe emitier of @5, as well as the curreni through B83,
R85, and R52 which piaces the bases of Q6 and Q16
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closerio their respective power supply voltages. The cur-
rent through RS2, the collectors of QB and Q18, and the
threshold voliage at the base of Q18 are all decreased.
This new lower thrashold voltage causes the iriangle to
switch eariier than normal. The threshold voltage on this
range is inversely proportional to the Frequency Coarse
and Fine settings.

4.2.1.9 Trigger Logic

The trigger logic circuit (ref: schematic 0103-00-1116
sheet 3) allows the generator to be externally triggered
or gated. When in trigger of gated modes {determined
by MCQ and M1}, the Trigger Logic circuit prevents the
gengrator from running by sinking away the current from
the triangie node (TRN}) that would normally charge the
frequency range capacitor. Pregsing the Trigger button
ar connecting a signal to the Trig In{TTL) BNC releases
TRN to aliow the generator to rununtil HFSG compietes
one complete cycle. In addition, when the freguency
range is 1.1kHz or lower, the synthesizer output (U22
pin & must be high to disable the function generator loop.
When in DC function, KILL inhibits the generator,

The following sections describe the relationship in
various conditions retative to the trigger logic.

Continuous Mode: In Continucus Mode, U112 pin 4 (MCO)
is low which holds U12pin 6lowand sets U232 pin 5 high.
KILL (U22pin 13}is highand U22pin 11 is fowfor allfunc-
tions except DC. This sets U23 pin 9 high enabling the
function generator loop.

Trig Mode: In Trig Mode, U12 pin 4 (MCO) is held high
and U15 pin 4 {MC1) is held low which forces U15 pin
& and U12 pin & high. f the Trigger pushbutton is not
pressed, U15 pin 10 remains high and the signal at U15
pin 8 is in phase with the Trig In signal at U21 pin 13.

With no signal presentat Trig in, U23 pin 3 is low. HFSQ
is low, U22 pin 8 is high, and U23 pin 5 is low. If KILL
{22 pin 13)is nigh, U22 pin 11 will be high. U20pin 10
{LF) is low for frequency ranges 11.00kHz and above,
this forees L20 pin 8 high. Since LU22 pin 2 is high, U23
pin 12will be low. U23 pin 9 will be low disabling the func-
tion generater loop.

Each time the Trigger pushbutton is pressed U5 pin 8
goes low or on each positive transition of the Trig In
signal, U23 pin 5 is clocked high. wWith KILL (U22 pin 13)
high, U22 pin 11 goes low which sets U23 pin 9 (RUN)
high and enables the function generator loop. At the
positive transition of HFSQ(U22 pin 8), U23 pin 11 goss
low. On the next negative transition of HFSQ, U23 pin
11 goes high, which clocks the low &t pin 12 to pin 9{RUN;)
and stops the triangle on its rising edge. Only one cycie
ot generator output is enabled for each trigger pulse
applied.
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Gate Mode: in Gate Mode, MC1 (U15 pin 4), MCC (U12
pin4), U15ping, U12pin 6, and Ut5pin10are high while
U23 pin 3is low. if KILL (U22 pin 13}is high, U22 pin 11
will be high. When LF {20 pin 10) is low (frequency
ranges 11.00 kHz and above), U20 is forced high, and
because SWPRLUN is high in gate mode, U22 pin 3 will
be low which disables the generator,

When Trigger on the front panel is pressed (U155 pin 10
goes low} or a positive transition at Trig in (U21 pin 13
goes high), U15 pin 8 goes high which clocks the Q out-
put {U23 pin 5) high. With KILE (U22 pin 13) high, U22
pint 11 wiil go fow which sets U23 pin 8 (RUN) high and
enables the generator. As long as the trigger signal at
Trig Inremains high or the Trigger pushbutton is pressed,
U15 pin 8 and U12 pin 8 will remain low, that sets U23
pin 5 high, forces U23 pin 10(8) low, sets RUN (U23 pin
9) high, and enables the function generator loop by
reteasing TRN.

When U23 pin 3 goes low, U15 pin 6 and U12 pin 6 go
high. The next negative transition of HFSQ shifts (22
pin 8 high, clocks the low at pin 12 t¢ the output at pin
9 (RUN), and disables the triangle at OVv.

Low Frequency: When the Frequency range is 1.1 kHz
or lower, the trigger logic works much the same as
previously described, except U23 pin 12 must be low to
stop the generater. This occurs at either the zerocross-
ing of the rising edge of the triangle (Haver Off), orat the
negative peak of the triangte (Haver On}. If Haver is Off,
13 pin 6 {waveform synihesizer} functions as a zero
crossing detector that controls the trigger logis. If Haver
is on, U16 pin & {waveform synthesizer) acts as a
negaiive peak detector. U22 pin 8 goes low in either con-
dition. With U22 pin € high, the next positive transiion
atU17 pin3torces QU1 7 pin 8) low. For the five lowest
frequency ranges, LF {(U20 pin 10} is high, this makes
pin & high and causes U22 pin 3 to go low.

Sweep Mode: For the three sweep mades, the trigger
logic functions much the same as for the othar modes.
For Set and Sweep modes, the trigger logic functions
exactly the same asthe continuous mode. For triggered
sweep mode, the trigger logic allows the function
generator loop to run depending upon the condition of
the Trig In signal. If SWPRUN is low, the trigger logic's
RUN line remains high this allows the generator to keep
running. But if SWPRUN goes high the RUN line will go
low at the next positive transition at U23pin 11, thisshuts
off the function generator loop and always compieies
the last cycle.

DC Function: if Funcis set to DG, U22 pin 13 (KILL) will
be low._Thig clears U23 which forces U232 pin 3 low and
disables the generator.
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422 Waveform Synthesizer

The waveform synthesizer proguces the digitaily syn-
thesized waveforms used on the five lower frequency
ranges (1.100 kHz and below). It consists of seven ¢ir-
cuits: = 1/+100 counter, reference selector, -+ 1000
upf/down counter, waveform EPROM, data selector,
latch, and DAC, as shown in figure 4-3 and schematic
0103-00-1116 sheet 3.
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Figure 4-3. Waveform Synthesizer

The synthesizer reference originates at the function
generalor loep (HFSQ). This signal must pass through
the - 1/- 100 divider (U7B, U8B; ref: schematic



0103-00-1115 sheet 3) where the frequency is either
divided by 1 or 100, depending upon the selected fre-

quency range, see table 4-1.

Table 4-1. Reference Selection
! Medium
Generator Loop Frequency
Frequency Frequancy Square Wave
Range {HFSQ} +1{+100 (MFEQ)
100 to 1100 kHz | 10010 1,700 MHZ -1 i4.100 ¢t 1.100 MHz2
102t 1100 kB2 | 10.0 o 110.0 kMz =1 10.0 10 110.0 kHz
100to " 1.00kMz | 1.00 10 11.00 kHz =1 1.00 tg 11.00 kHz
000 1.400Hz | 10.0to 110.0kHz —100 | 100 e 1,100 kHz
150 ta 1100 mhz | 10.010 11.00 kHz —100 §10.0to 110.0 HZ

The 9-bit up/down counter (U8, U10, U11, and U14)
counts from 0 10 439, then reverses and counts from 499
to 0. The counter steering circuit (U11, U16, and U18)
waiches for the top and bottom counts, then reverses
the direction of the counter. When the counter
increments, U17 pin 12 is low and pin 8 is high. At the
top count, U18 pin 1 toggles high dizabling the counter
forone cycie. Also at the top count, U17 pin 12 goes high
and on the next clock pulse from U15 pin 11, U17 pin
8 (the counter upidown control line) goes low, causing
the counter to begin to decrement, returning U18 pin 1
to its original low siate. At the bottom count, U18 pin 1
again goes high and disables the counter for one cycle,
U17 pin 12 goss low, and on the next clock pulse from
U15pin 11, U17 pin 8 goes high, this causes the counter
1o begin to increment. UT8 pin 1 again returns low.

The counter oulput drives the inputs of EPROM (U8)
which contains the data needed to produce the sine,
triangle, ramp up, and ramp down waveforms. The status
of lines FSO and FS1 dgetermine the waveform by
selecting which block of data as accessed, see table 4-2.
For sine and triangle waves, the EPROM produces one
half cycle, negative to positive peak, on the up count (0
tc 489}, then uses the same data in reverse, positive to
negative peak, on the down count {499 0 0). The data
from the EPROM {US) is latched through U8 to DACU7.

Table 4-2. EPROM Control Lines

FS0 F51 Function
Q 0 DC
0 0 Sine wave
0 1 Triangle
1 0 Ramp up
1 1 Bamp down
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The DAC converts the data from the EPROM into 2 cur-
rent, SYNTH S!G, for the function selector.

The synthesizer can also produce ramp up and ramp
down waveforms. These ramps are stored in the EPROM
(US), as are the sine and triangle waveforms. To produce
the ramps, the line FS0 goes high; the line FS1 selects
either the ramp up (FS1- low} or ramp down (FS1: high).
In generating the ramps, the upidown courter funciions
the same as it does for triangles and sine waves, counting
0 1o 498 and 499 to 0, except that the least significant
bit to the EPROM is controlled by the data selector{U11,
U12). The UJD line (U17 pin 9} is the complement of the
line, it causes the counter to count up or down. When
counting up, WD is low which holds the least significant
bit low. This allows only even addresses tobe accessed.
When counting down, U/D is high, the least significant
bit is held high and only odd addresses are accessed.

4,2.3 Stabilizer

The stabilizer serves three tunctions. First, it measures
the generaior's frequency and drives the frequency
display. Second, it compares the displayed frequency,
stored in latches, against the actual frequency of the
generator and makes siight frequency correctionstothe
generator’s frequency. And third, it steps the function
genarator loop through the sweap range. Figure 4-4
shows a block diagram of the stabilizer block.

4.2.3.1 Timing Generation

This circuit provides the timing control for the stabilizer.
As shown in schematic 0103-00-1115 sheet 2, the 6.4
MHz oscillator consists of crystal (Y1) and differential
amplifier (U9A). The output of this oscillator is divided
to 50 kHz by UBA (at pin 8).

Four divide-by-10 counters(USA, UBA) together with their
control devices, produce the GATE, MEMCLK, FRCHG,
and CLRCNT pulses which control the frequency com-
parator circuit. Figure 4-5 shows the timing diagram for
the countars.

4.2.3.2 Prescalar

The prescalar (ref: schematic 0103-00-1115 sheet 3)
selects the clock for the 312 digit BCD counter. The clock
frequency, regardless of the selected range, will always
be between 1.00and 11.00kHz. The prescalar block con-
gists of the HESQ divider and selector.

The HFSQ divider (USC, U8C} divides the HF5Q square
wave from the generater loop by 10, 100, and 1000. Each
of these outputs drive the selector circuit. in addition,
the divider includes the = 1/ + 100 counter (U7B)for the
synthesizer block.

The selector {(USB), controlled by the frequency range
control, determines which HESQ divider output will drive
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Figure 4-4. Stabillzer

the BCD counter. Table 4-3 shows the relationship

Tabie 4-3. Prescalar

between the ranges, generator loop frequency, and divi- Actual Function
sion ratio. Generator Loop
Seleciad Frag tHz) Counter Clack

4.2.3.3 Frequency Counter Range {Hz) Frequency Divider i)
The frequancy counter (ref: schematic 0103-00-1115 100-11.00M §1-11M(FR7) <1000 T—11k
sheet 3) consists of a controi flip flop (U6F) and four 100-1.100M | 1-1.1M(FRE) | +100 =11k

. . 100-1100k | 10—110k (FR5) | —10 1-11k
cascaded BCD ripple counters {U1A, U2A). This counter 100-11.00k | 111 k (FRa) iy ik
tallies the number of cycles from the prescalar over a 100-1.100k | 1—1.1M(FR8) | =100 111k
100 ms period. The output lines from the counter drive 10.0-110.0 10— 110k {FRS} * =10 T=11k
the frequency comparator. 1.00-1100  |1-11%(FR8) =100 111k

] , ) A00-1.00  {1G-110K{FRS)| =10 T—-11k
When the GATE line goes high, the control flip {lop {UBF) 10.0=140.0m {1-11k{FR4) =1 1—11k
is enabled to allow the counter to count until the GATE '
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Figure 4-5. Timing Generation

line goes low, which inhibits the control flip fiop. Approx-
imately 20 ps after the GATE line inhibits the flip flop, the
CLRCNT ling clears the flip flop and counter, and when
the GATE line returns high, the frequency counter again
counts the frequency. For GATE and CLRONT timing
relationships, see figure 4-5.

4.2.3.4 Frequency Comparator

The freguency comparator {ref: schematic 0103-00-111 5
sheet 3) serves two functions. First, it is part of the fre-
guency display. Second, stabilizer enabled, itcompares
the input from the frequency counter with the storedfre-
quency shownon the display. The resulting outputatthe
two latches (U1B, U3B) andtwo comparators {U2B, U4B)
controls the frequency correction or sweep block.

Latches: The latch (U1B, U3B) receives its data directly
from the frequency counter. The MEMCLK, whenit goes
high for 20 us, clocks the frequency data to the ouiput
registers of the laiches. Outputs from the latch drive both
the display drivers and Q inputs of the frequency
comparators {J2B, U4B). The MEMCLK occurs about

every 100 ms, see figure 4-5 for timing relationships.

When the stabilizer is enabled, the MEMCLK line remains
low holding the frequency data (displayed frequency)
stored in the latches.

Frequency Comparator: The frequency comparalor con-
sists of two individual comparators (U2B, U4B) that are
daisy chained together via gate USC. It monitors dala
from the frequency counter and compares the data (P
and Q)with the outpuis from the latches. This produces
two control lines that conirol the upfidown counter inthe
frequency correction or sweep circuit.

When the stabilizer is off, the P and Q lines are always
the same (P = Q). When the stabilizer is on, the P data
can change while the Q data remains unchanged. The
comparaior detects the change and switches ifs two out-
put lines (U4B pins 1 and 19) as shown in table 4-4. in
sweep modes, QB is forced highand PEis held lowy which
forces the comparator output to P<Q; this causes the
frequency correction and sweep circuit 1o always count

up.



Table 4-4. Comparator — U/D Caunter Refationship

u4B u4B Correction U/D
Condition Pin19 | Pin1 Counter
P=0Q1 Low High Counter Disabied
P<(Q2 High High Counts Up
P>Q High Low Counis Down
NOTE

P Frequency data from the frequency counter.
Q Frequency data from the latches.

1 Atso Stabilizer off condition.

2 Also Sweep condition.

4.2.3.5 Frequency Correction or Sweep.

When the stabilizer is on, the frequency correction cir-
cuit (ref: schematic 0103-00-1115 sheet 23, controiled
by the frequency comparator, makes frequency correc-
tions to the function generator loop. For sweep modes,
the correction block steps the generator's frequency
from a start frequency up to the stop frequency. This
block consists of the 8-bit up/down counter {USF, UBF)
and the DAC (UBG} along with its summing amplifier
(UaG).

8-Bit UpiDown Counter: The 8-bit up/down counter (USF,
U8F}, controlled by twe lines from the frequency com-
parator, uses iis cutput to increment or decrement the
DAC. Table 4-4 illustrates how the comparator controls
the up/down counter. The counter preloads (1000 0000)
for stabilizer to the center of the counter's range; for
sweep modes it load to the bottom of the counter’s range.
If the stabitizer is on, the FRCHG pulse clocks the counter
every 100 ms; see figure 4-5. In sweep modes FRCHG
rate varies depending on the sweep time. When the
stabilizer is turned on, the STAB line from the misc con-
trol logic goes high to enable the counter. For stabilizer
off, the STAB line goes lowand on the next FRCHG clock
transition the outputs all goto a TTL low, except the most
significant bit which is held high. The eight data lines from
the counter directly drive the inputs of the frequency cor-
rection DAC.

Digital to Analog Converter and Summing Amplifier:
The digital to analog converter {U8G), DAC, converts the
8 bits of digital data from the 8 bit up/down counter into
a propertional analog current. The amplifier (U9G) sums
the DAC's current to preduce a voltage that, when the
stabilizer is on, drives the ASWP input of the function
generator loop. The reference voltage for the DAC
depends upcn the mode of operation. For the stabilizer
mode, the reference is set by resistor R29to the + 15V

440
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supply. For sweep modes, the reference is set by the
Sween Set control (SWDTH),

4.2.3.6 Trigger Sweep Logic

The trigger sweep logic (ref: Schematic 0103-00-1115
sheet 3) detects the two kinds of sweep trigger that will
control the function generator loop. If TRIG remains high
atthe end of the sweep, the generator returns toand runs
atthe start frequency. f TRIG returns low before the end
of the sweep, the generator returns toits quiescent state
{Ovdc).

The following describes the operating cycles for the trig-
ger sweep logic circuit. The TRIG input goes high which
clocks flip-flop {USE pin 5) high thus resetting flip-flops
9D pin 4, USD pin 10, and U9E pin 10. With USD's Q
output low (EWPRUN}, the function generator loop starts
operating. Also, USD pin 9 is preset high forcing USE pin
7 low which enables the upfdown counter.

" TRIG remains high at the end of the sweep time, then
SWPRUN remains low but the counter will overflow (USF
pin 15 goes low)which holds the up/down counters. But
when TRIG goes low before the end of the sweep, flip-
fiop U2D pin 6 (SWPRUN) goes high which shiuts off the
generator. Alsg, the up/down counter overflows (U8F pin
15 goes low) which holds the up/down counters.

4.2.4 Output Block

The output biock, shawn in figure 4-6, consists of the
square buffer, square selector, square shaper, sine con-
verter, function select, preamplifier, output amplifier, and
attenuator. It aiso has output protection circuits for both
Func Out BNCs. The output block selects the appropriate
wavetorm and connects it to the Func Cut BNCs.

4.2.4.1 Square Buffer

The square buffer {ref. schematic 0103-00-1116 sheet
2) amplifies the square wave from the function generator
loop (Q11 collector). The output {(HFSQ) drives the trig-
ger logic, frequency counter, and square selector. The
sguare buffer is similar to the switch buffer (ref:
paragraph 4.2.1.7) except for output phasing and out-
put level: G to + 5V. A highly differentiated portion of
HFSQ is coupled through C24, C25 and C31 to the
triangle node (TRN) to counteract switching transients
coupled through the current swiich,

4.2.4.2 Square Selector

The square selector {ref: schematic 0103-00-1116 sheet
3} picks either HFSQ from the square buffer or the low
frequency square wave from the synthesizer. Quiputs
from the square selector drive the square shaper and
Sync Out connector.

Above the 1.1 kHz frequency range, LF (U20 pin 13}is
tow which enables U20 pin 4 and routes HFSG to the
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Figure 4-6. Output Block

Sync Out (U21 pin §) and TTL 5Q (U186 pin 12). For fre-
quency ranges 1.1 kHz and below L.F {U18pin 9)is high,
this enables U20 pin 3 and routes the square wave from
the waveform synthesizer 1o the Syn¢ Out (U271 pin 6)
and TTL 8Q {U16 pin 12).

i Func is set to square wave, SQR at U19 pin 5 will be
low, which puts U16 pin 1 high. The signal at U16 pin 2
will pass in phase to the square shaper via TTL SQ. For
ali functions other than square wave, SQR will be high
disabling TTL SQ (U16 pin 12).

4.2.4.3 Square Shaper

The square shaper {ref: schematic 0103-00-1116 sheet
3)takes the TTL square wave (TTL $Q) from the square
selector and converts it to a ciean, fast square wave cur-
rent { = 1mA) that drives the preamplifier. The sguare
wave is created by alternately sourcing and sinking cur-
rent through the diode switch {CR36 through 39).

The voltage divider (R141,CR33, CR34, CR35, R144)con-
verts TTL SOR to a bipolar signal thai switches the diodes

inthe square shaper. When TTL SQis high, the voltage
at the cathode of CR38 is approximately -+ 1.5V; CR38
sinks clirrent fromthe TTL SQ signal while CR37 sources
imA from the + 15V supply through U5 pin 6 to the
preamplifier. When TTL 3Q toggles low, the voltage at
the cathode of CR36 is approximately —1.5V; CR38
sources current tothe TTLSQ signal and CR39 sinks 1mA
from the preamplifier through U5 pin 6 fothe — 15V sup-
ply. The current source and sink for upper and lower
levels of square waves are independenily agjustable by
R142 and R147. Resistor R148 sets high frequency
square wave peaking.

4.2.44 Sine Converter

The sine canverter {ref: schematic 0103-00-1118 sheet
3ytransforms the triangle into a sine wave. The sine con-

. verter uses the logarithmic response characteristics of

the six matched dicdes {U4) to approximate a sine wave
current output. Buffered triangle signal (TRB) enters the
converter at U4 pins 2, 3, and 9. SIN DIST A trim pot
(R121) adjusts the converter input for diode forward
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voltage variation. Two other adjusiments, SIN DIST B
(R132)and SIN DIST C (R137), balance the positive and
negative peaks respectively. The current output is
switched through FET switch (U5} when SiN is low. Tri
Level trim pot{R128) adjusts the triangle waveform cur-
rent that enters FET switch {U5) which is enabled by a
low at TRI.

4.2.4.5 Function Select

The function select ¢irguit (ref: schematic 0103-00-1116
sheet 3} connects either the synthesizer output signal
(SYNTH SH3G), the square wave {TTL SQ), the sine con-
verter outpul, or the buffered triangle {TRB} to the input
of the preamplifier. Signal switching is handled by four
section CMOS analog switch (UI5). For example, when
SYNTH goesiow, US pins 14 and 15 short together which
cannects SYNTH 8IG to the preamptifier. C57 and C58
eliminate ringing (switch bounce) on the control line.
Except for signal names and component numbers, the
remaining three sections are identical.

Baoth the triangle and sine FET switches (U5), when not
selected, are isolated by shorting their inputs to ground
through Q27 or Q28. For example, when TRI is high (not
selected), Q26 is turned off, the collector of Q26 goes
low, and Q27 is forward biased which effectively shorts
the emitter of Q27 to ground.

4.2.4.6 Preamplifier

The preamplifier {ref: schematic 0103-00-1116 sheet 4)
inverts and amplifies the signal current from the func-
tion selector to a sufficient voltage level for the culput
amplifier. The gain of the preamplifier is controiled by
R 184, which sets the sine wave amplitude; zener diodes
CR44 and CR45 bias the preamplifier at +9.4V.

4.2.4.7 Qutput Amplifier

The output amplifier (ref: schematic 0103-00-1 116 sheet
4) provides the final gain and cutput drive of the instru-
ment. It consists of aninverted summing amplifier (with
a gain of abaui 10) for high-frequency signals and a dif-
ferential amplifier for de and low-frequency signals. The
differential amplifier also allows the dc offset of the Func
Qut wavefarms.

AC Signal Path: High-frequency signals couple into the
symmetrical emitter followers Q29 and Q32 through
capacitors C91 and C92 respectively. These emitter
followers drive the symmetrical inverter stage consisting
of Q30 and (33. Diedes CR46 and CR47, along with the
10Q resistor R175, increase the switching speed of the
output stage transistors Q31 and Q34 by biasing them
partially on. The output signaf ( + 20V, maximum) feeds
back through resistors R176 and R177 ta the input. Two
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1009 resistors {R196 and R187) set the oulput im-
pedance for the Func Qut (S0R) connector.

DC Slgnal Path: The de and low-frequency path in the
output amplifier is through the differential amplifier tran-
sistor array (U28). The output signal (U26 pin 3), inverted
relative to the input (U286 pin 5), controls the current
through transistor Q30. The signal at the collector of Q30
changes until the fed back signal through R176 and R177
balances with the input signals. The PNP iransistors
(U28) balance the current through the differential input
pair and provide a high impedance load for the first stage
output. Capacitor C85 limits the speed of this section at
high frequencies.

Otfset Circuit: Whenthe D.C. Offset switch is turmed on,
the voltage on the wiper of R3 is converted to current
through R167 and R168. This current is proportional to
the voltage and polarity at the wiper of R3 and provides
dc control of the input current and, therefore, the out-
put voltage offset.

4.2.4.5 Attenuator

The attenuator (ref: schematic 0103-00-1116 sheet 4),
two 4982 resistors (R198 and R199)and a 54.9RQ resistor
(R200), provides 20dB of attenuaticn at 509 output
impedance {o the Func Cut { — 204B) connector.

4.2.4.9 OQutput Protection

The output protection circuits {ref: schematic
0103-00-1116 sheet 4) guard the output amplifier from
excessive external voltages that could be accidentally
connected to either of the Func Qut BNCs that could
damage the instrument.

There are two safequards to protect the output amplifier.

1. Two in-line fast-blow fuses far each Func Out
connector.

2. Four voitage-imiting, high current diodes (CR50
through CR53) that provide additional protection at
the Func Qut (50%) connectar.

4.2.% Pushbutton Interface

When a front panel pushbutton is pressed, an input to
ihe pushbutton interface {ref: figure 4-7 and schematics
0103-00-1115 sheet 1 and §103-00-1117) Is connectied
to either + 5V or ground which switches the logic level
of the pushbutton interface output. The MAN TRIG line
from the pushbutton interface goes to the trigger logic,
while the remaining lines go to the digital control block.
Each switch drives a Schmitt trigger gate. RC circuits
prevent multiple puising at the input of each gate. Oui-
puts drive the appropriate control circult within the unit.
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i

PUSHBUTTONS

PB1 PB2A/R, PBIAB,
PB4AB. PB5, P36,
PB7

—
MANTRIG | TrigGer |
" LOGIC =
T |
PUSHEUTTON
INTERFACE
1 DIGHAL
STAB PB, FUNC UpDN 1 CONTROL
MOD UF/DN, FRUP/DN e d

SWPSPD, LIN/LOG

Figure 4-7. Pushbutton Interface

4.2.6 Digital Control

The digital controt block (figure 4-8) consists of the power
on reset, mede control, misc. control, frequency range
control, function control and sweep speed controi

4.2.6.1 Power-On Reset

The power-on reset circuit (ref: schematic 0103-00-1115
sheet 3) sets all other digital control circuits to a predeter-
mined state. On initial power up, C57 holds U3G pin 13

circuits. low which causes MR (pin 12) to go high and MR {pin 4)
POWER ON
RESET
» FUNCTION
o GENERATOR
1 , LOOP
PUSHBUTTON N MODE .
CONTROL v CONTROL
l L
+ | STABILIZER
. -
WAVEFORM MISC
] SYNTHESIZER CONTROL ~
L  — - - DISPLAY
L |, SPEED — 1
FREQUENCY |« CONTROL
> RANGE : I
CONTROL TRIGGER
L LOGIC
> I
FUNCTION
" CONTROL * »
. QUTPUT
v BLOGCK
Figure 4-8. Digital Control




to go low. MR and MR reset the varicus digital control
circuits. After about Yz second, C57 has charged to
approximately 2.5V which causes MR {pin 12) to toggle
low and MR (pin 4) to toggie high. These levels now re-
main constant for the remainger of the time the unitis on.

4.2.6.2 Mode Control

As the Mode pushbuttoncontrol lines{ref: figure 4-8}are
pulsed, the mode control circuit steps through a
sequence of modes either up {MODUP) or down
{MODDN)fromthe last selected mode. This switches one
of the output mode lines low. These mode lines, in con-
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junction with additional logic gates, controf the trigger
logic, stabilizer, dispiay, and misc control; CONT com-
bines with STOP to produce BL.

The mode control circuit (ref; schematic 0103-00-1115
sheet 2) contains the up/down counter (U4G) with
separate count up (MODUP)and count down (MODDN}
inputs. The counter’s output drives decader U4F that
enabtes one of the seven modes.

The two NAND gates {U5G) fimit up or down counts bet-
ween gate and swaep. At one extreme (gate mode), UGG
pin 8 is low, which causes pin 11 to remain high and

¥

FUNCTION
GENERATOR
MC1 . LooP

o YODUP

I pustBUTTON

{ CONTROL MODDN

SWP STABILIZER 1

e
L I

COUNTER
AND
GONTROL
LOGIC

N )c MCO .
—™ USG-4/UBE-1 il

Figure 4-9.

GATE Lu__———l
TRIG X I
TSP s DisPLay |
| | BLOCK
"‘D)? STOP >
gt TR R—
CSWP J—
CONT 1
- I MISC.
> | controL |
|
slconTroLf2 I
LOGIC i
_EFC

Mode Control

4-14



inhibits inputs at pin 12. In the oiher caseé (triggered
sweep mode}, USG pin 8 inhibits pin 9. MC(O and MC1
controf the trigger tegic. CONT controls the misc. con-
trol. GATE, TRIG, and CONT enable the appropriate seg-
ment on the display. In trig or gate modes, BL disabies
all number segments of the display.

4.2.6.3 Misc Control

The misc control circuit{ref: figure 4-10 and schematic
0103-00-1115 sheet 2) receives control lings {LIN/LOG,
STABPB, and EFCPB/SWPSPD) from the pushbutton
interface, CONT, CSWF and TSWP from the mede con-
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trol, LF from the frequency frange control, and UNSTAB
from the stabilizer circuit. It drives the display, stabilizer,
function generator ioop, frequency range control, mode
control, function controt, waveform synthesizer, andlog
converter.

Sweep Speed: The sweep speed counter {(U3A) receives
apulse (EFCPB/SWPPD) from the pushbuttoninterface
{U3G pin 10} each time the Swp Time pushbubion is
pressed. This steps the counter {U3A) through fourbinary
states which supply control lines SPDOand SPD1. These
two lines are further decoded by U4C whose outputs,
through the display drivers, control the display.

P i
r"————'l | Dispuay | } WAVEFORM |
| FREQUENCY LF I BLOCK I | SYNTHESIZER |
> 1 |
{ RANGE CONTROL e - ——
e e e o LOGIC |
[ pe——— Y UBE.‘!LfU?E.S =]-— ————— -1
| PUSHBUTTON 1  FUNCTION I
I controL  Runos . I conTROL
| " N l _!
CONTROL
LOGIC
LOG
——————— . STAB M. S
% STAB 7B -+ : FLNCTION I
{ STABILIZER UNSTAB 1 con VCG KILL 1 GENERATOR |
TROL i LOOF
L —————— LOGIC I—-————-J
e N
I moDE CONT
E CONTROL t CONT p———————
T =W STAR STARILIZER
— N |
TSWE
N —
SWPSPD '| MODE
y EFG = CONTROL
_______ -l
CONTROL
LOGIC EFC N ——
"I FREQUENCY
I Range
| controL |
| S ———
Figure 4-10. Misc Control
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LinfLog: The Lin/Log counter {U7A) receives a pulse from
the pushbutton interface (U3G pin 6) each time the
Lin/Log pushbutton is pressed. This causes the counter
output (U7A pin 3)to change states. WhenLIN goes low,
linear frequency change is selected.

Stabilizer: The stab flip-flop (UBF) receives a pulse
(STABPB; from the pushbutton interface (U3G pin 2).
Since both JIK inputs to UBF (pins 10and 1 1}areaiways
high, the two flip-flop outputs (pins 14 and 15) change
state each time the flip-flop receives a STABPB pulse.

When the stabilizer is off, STAB is high. U4E inveris STAB.

to produce STAB which, when iow, aliows MEMCLK to
be pulsed with each transition of U7E pin 1 S.IWhen t_he
stabilizer is on, STAB is low, making STAB high, which
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in turn holds MEMCLK low at all times. With STAB low,
VCGKILL is highwhich disconnects the VCG In BNC from
the input of the VCG circuit. The stabilizer is gdisabled by
U6G pin 1 if UNSTAB{UBG pin 3)goes low, the frequency
exceeds the range, or a mode other than continuous is
selected.

- 4.2.6.4 Frequency Range Controi

The frequency range control circuit (ref: figure 4-11 and
schematic 0103-00-1115 sheet 2) steps through a
sequence of frequency ranges. As the Freq Range
pushbuticn is pressed, the pushbutton interface detects
whether the freguency range shouldincrease (FRUP)Y or
decrease (FRDN). The circuit's output lines control the

100 : |
FA4 _I I
> Eg: W  STABILIZER :
FR7 }
DHz 3
— DMHz H
FRUP_, o .
PUSHBUTTON — >
GONTROL DDP C DISPLAY
ERDN 1 .
" " BLOCK
D=
COUNTER I
AND DDP2 i
CONTROL
MISC. EFC LOGIC
CONTROL | >
| L OUTPUT
> BLOCK
MISC
LF » CONTROL
R FUNCTION
» CONTROL

Figure 4-11. Frequency Range Contrel
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stabilizer, display biock, output block, function control,
and misc control. External frequency control (EFC) com-
bines with other control lines to produce LF.

Upidown counter {UBE), which has separate “court up”
and “count down” inputs, receives pulsed signals from
USF originating from the freq range {(FRUP and FRDN}
pushbutton buffers. The output of this counter drives
decoder (UBD), which selects one of its output lines o
below. FR7, which controls the HF COMP onthe analog
board and goes to the frequency counter, is driven
directly by one of these lines. From the remaining out-
put lines are decoded the appropriate frequéncy range
controllines (FR4, FR5, and FRB), which are inverted by
the frequency counter circuit before going to the analog
portion of the generator. The ning output frequency
ranges of the generator criginate from these four con-
tro! lines (FR4, FR5, FR6, and FR7), the tow frequency
synthesizer, andthe =+ 100 control line. In the five fowest
ranges, LF is high which, unless square function is
salected, enables SYNTH {ihrough the function control}.
This connects the output of the LF waveform synthesizer
to the input of the preamplifier. The output frequency of
the synthesizer is 1/1000th of the range selected. For
example, if FRS (110kHz range) is selected, the output
frequency range of the synthesizer (and therefore the
Func Qut connectors), would be 110Hz. In aadition, in
the 3 lowest ranges, = 100 is low, further dividing this
signal by 100. Using the same example, the synthesizer
output frequency range would now be 110 mHz. Two
NAND gates (U5SF), serve to prevent any up or down
count beyond the capability of the unit. At one extreme
(110mHz frequency range), USF pin 1 is low which
causes pin 3 to remain high at all times and disables pin
2.inthe other extreme, (11.00 MHz), USF ping 8, 9, and
10 perform this function.

Onthe display, DmHz controis the *'mHz" emblem, DHz
controls “Hz", DK ¢contrals K", and DMHz controts
“MHz". The decimal points are controlled by DDP1,
DDF2, and DDP3.

4.2.6.5 Function Control

The function control {ref: figure 4-12 and schematic
0103-00-1115 sheet 2), which selects the instruments
six functions (waveforms), consists of the input gates
(U5F), up down counter {L15D), decoder {U4D), and con-
trol gates {U4E, UBE, USE).

When the Func pushbution is pressed, a pulse occurs
on either the FUNCUP or FUNCDN lines. These lines,
routed through the input gates, step the up/down counter
glther up or down from the last selected function. The
BCD output from the counter is decoded by U4D; a low
onthe decoder’s output represents anenablediine. The
control gates {U4E, USE, and UGC) further decode the
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circuits output lines. These lines controt the display
block, output block, trigger logic and waveform
synthesizer.

The two NAND gates {U5SF) prevent any up or down count
beyond the limits. For ¢i¢ function, USF pin 13 is low,
which disables FUNCDN at USF pin 12. For negative
going ramp, USF pin 5 goes low which disables FUNCUP
at USF pin 8. Qutput lines TRI, SIN, and SQR in the non-
synthesized frequency ranges select the waveform sent
to the preamplifier. When LF (from the frequency range
controlyis high and the unit is in sine, triangie, or either
ramp function, SYNTH is selected (low) connecting the
output of the waveform synthesizer to the input of the
preamplifier. FS0 and FS1 select the waveform af the
waveform synthesizer output. Wheniheunitisinsguare
function, SOR is selected (low), connecting the ouiput
of the square shaper to the input of the preamplifier. =
T, ™ , ™, .~ enable the appropriate segment on
the front panel display.

4.2,7 Display

The display block (ref: figure 4-13 and schematics
0103-00-1115 shest 1 and 0103-00-1117) consisis of the
display drivers and the display. Two 30 Hz signals, BP
and its complement BP originating from U3C, syn-
chronize the LCD and the segment drivers. To enable
a segment of the display, 5V¥rms is needed between BP
and the segment control line.

The display drivers are exclusive-or gates which drive
the display's bars, arrows, and decimal points and all
function the same. For example, whenthaunitisincon-
tinuous mode, U3F pin 9 (CONT) is low. The BP signal
at pin 8 is in phase with the signat at pin 10 (Z3)and cut
of phase with BP. This results in a SVrms voitage of
betwean BP and Z3, which enables the segment. When
the unit is not in Cont mode, a high at pin 9 causes the
cutput at pin 10 to be in phase with BP which results in
Ovrms and disabtes the segment. Data for these gates
originate from the various digitat control circuits in the
unit.

Lines D2A through D4D, which originate from the fre-
quency comparator, determine which number segments
are enabled. Each ouiput line (2A through 4G) drives a
number segment except inTrig or Gate modes when they
are disabled by BL.

4.2.8 Power Supply

Three power supply voltages, + 15V, — 15V, and + 5V
are generated on the power supply circuit board (ref:
schematic 0103-00-1113).

417
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4.2.8.1 +5V Supply

Inthe + 5V supply, ac from the transformer T1 (located
on the rear panel), is rectified by CR2 and filtered by C9,
C10. and C11 1o provide unregulated dc for regulator
VR2. This three-terminal regulator normally operates
with a 1.25Y difference between its input and output
terminals. C12 provides additional filtering at the cutput
of the regulator.

4.2.8.2 =15V Power Supplies
The + 15V Power Supplies provide power to the anaiog
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sections of the instrument. R2, which is in series with
the output of the + 15V reguiator, causes current limiting
1o take place at a lower value than the internal limiting
provided by the regulator. As the current through R2
reaches its limiting value, the voltage drop across R2
reaches 0.4V. Any further current through R2 causes the
regulator to lower the output voltage until the current falls
back to the limiting value.

The — 15V supply operates similarly tothe + 15V supply,
however the polarities are reversed.



6.1 FACTORY REPAIR

Wavelek maintaing a factory repair depariment for those
customers not possessing the necessary personnel or
test equipment {0 maintain the instrument. If an instru-
ment is returned to the factory for calibration or repair,
adetailed description of the specific problem should be
attached to minimize furnaround time.

5.2 REQUIRED TEST EQUIPMENT

Voltmeter. .. ... ... ... _Millivolt dc measurement
{0.1% accuracy), true rms
Oscilioscope, Dual Channel . >100 MHz bandwidth

Counter. ... ..... . .. 20 MHz (0.01% accuracy)
50Q Feedihru... .. ... .. .. +[.5% accuracy, 2W
Distortion Analyzer. . ... .. ... ... .. To 200 kHz
RGS8U Coax Cable . . . 3 ft lengih BNC male contacts
Spectrum Analyzer. . .. .. .. Ce To 60 MHz
Pulse Generator. . .. .40 Hz, 5 to 15 ms pulse width,

TTL level.

6.3 CALIBRATION
NOTE

Before rermoving the cover, disconnect the
instrumnent from the ac power source. Refer fo
Section 2 for cover removal, except laave top
cover on and remove only bottom cover for
calibration. Invert the Instrument so generator
board adjustments are on top and place the
botiomn cover on top of the unit to maintain the
pperating temperature during calibration.

Atter referring to the following preliminary data, perform
calibration, as necessary, per {able 5-1. If perfarming
partial calibration, check previous settings and adjust-
ments for applicability. Figure 5-1 shows waveform
generator board calibration points.
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SECTION
CALIBRATION

NOTE

The completion of the calibration procedure
refurns the instrurnent o correct alignment.

CALIBRATION LIMITS AND
TOLERANCES ARE NOT
INSTRUMENT SPECIFICATIONS

Instrument specifications are given in Sec-
tion 1 of this manual.

All measurements made ai the FUNC OUT con-
nector must be terminated into a 50 (£ 0.5%)
load.

WARNING

With the coversremoved, dangerous voliage
points may be exposed. Contact with any of
these points could cause serious injury or
death.

Start the caltbration by removing the bottom cover,
connecting the unit to an ac source, and setting
these front panel switches as follows;

Frequency
Fine. .. .. .. .. ... CwW
Coarse ........... ... ... ... W
Amplitude ... cW
D.C. Offset. ... ... . .. . .. .. .. o Off
SwpSet. .. o CW

Allow the unit towarm up at least 30 minutes for final
calibration. Keep the instrument covers onto main-
tainheat. Lift bottom cover only to make agjustments
Qr measurements.
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Table 5-1. Calibration Procedure
! Test
Stap Check Tester - Point Control Satting Adjust Result Remarks
1 Power Supply do J10 Pin 2 | Paragraph 5.3 Black { =) lead ground
o | Regulators Valtmeter {1 pin 5 | Step 2 —15V + 350 mV | Red (+) fead de volts
3 J1IQ Pin B +5¥ x 250 mv
4 J10 Pin 7 + 15V + 350 my
5 Triangie Amplifier J10 Pin 3 R103 o = 100 my Rough adjustment only
Balance R86 OV = 20 mv
7 Function Qut Scope Func Qut 10¥p-p sine wave | Terminate with 50@
(50% {Approximately Scope Settings: 2Vidiv.
2 cycles} 0.2 ms/div.
8 Step Fune Functions match
buttan to right display {correct
amplitude and
frequency)
3 Cutput Amplifier Fung: — {dg) R157 oV + 10 mvy Display shows 00.0 kHz
Bafance Scope setting: 10 mv/div.
{or maximum scope sen-
sitivity if more than
10 My}

10 Trigger Baseling b Fune: v mo3 Ovde = 50 mv Scope setting: 0.1Vidiv.
Freguency knobs: Verify baseline O¥DC
fully cw + 100 mV over full range
Freg Range: of Coarse Frequency
10.0 kHz krmoh {Frequency Fine
Mode: Trig knob fuli cwl

11 YCG Zero DC VCG In MODE: Cont RAi1 oV + 05 my Use coax cable with ng

Wolimeter BNC Fune: terminatian.
Frequency knobs:
fully cow
12 11001 Frequency | Scope Func Out R13 First transition Use coax cable with 50Q
(500} DECUMS at certer termination,
vertical grid line, Scope settings; 2Vidiv.
for 50 Hz. 2msfdiv.
Trigger slope. - (Neg)
Harizontal position: Trace
begins at extrema jeft
vertical grid ling

13 1100:1 Symretry R38 Second transition | Repeat steps 12 and 13

occurs at ex- if necessary,

trems right ver- Alternate method:

tical grid {within magnify X10 and alter-

2% (1 minor divi- | nate trigger slope

sion) between + amnd —, set
R38 for <2 divisions
assymetry.

14 Low Log LiniLog: Log R36 Qre cycle >6 Scope setting: 2msidiv.

divisions 2Widiv.
R19 may be trimmed
=1 M2 to obiain the
corract rasult

5-2
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Table 51. Calibration Procedure ({Continued)
Tast
Step Check Tester Point Controt Setting Adjust Result Remarks
15 High Symmetry Scope Func Qut | Linflog: Lin /20 <01% (¥ minor | Scope setting: 2Vidiv.
{508} Frequency knobs: div.} symmetry 10 pafdiv.
fully cw X10 Magnification. Alter-
Freq Range: nate trigger slopes while
11.00 kHz adjusting RZ0 for
minimum assymeatry.
16 Coarse Fre- Verify <{.5% asym- Scope setling: 20 psidiv.
guency. SkHz only metry {(Verify 22 Magnification. Off
minor divisions)
17 Sine Distortion Distortion Frequency knobs: R121, Minimum distor- Adjust REE slightty i
Analyzer fully cw R132, tion (typically 0.2 necessary.
Fune: ™y R137, 1o 0.3%}
R86
18 Full Scale Courter Fune: 'L 4] 11.15 kHz on Display reads same as
Frequency display counter = 0.01 kHz
19 Display Swiich between 11 kHz Freg Set for best frequency
Range: Range: balance between freg
11 kHz and 11.05 to ranges. C44 (001 uF
110 kMHz Freq 11.25 kHz. rominal vaiue) trims
Ranges 110 kHz Freq 11.00 kHZ range.
Range:
110.5 to
112.5 kHz.
20 High Log Freq Range: R31 11.15 kHz
11.00 kHz
LinfLog: Log
21 11:1 Freguency Freq Range: Verify 10+ 2kHz
110 kHz only on display
LinfLog: Lin
Frequency Coarse
knob: fully cow
22 High Freguency Frequency knobs: C40 1.115 =.005 MHz |C41 may be trimmed to
Calibration fully ow on display obtain equal adjustment
Freq Range: above and below
1.1 MHz 1.110 MHz
23 Frequency Coarse Mofe display
knob: fully cow reading
24 Freq Range: C38 Set for 10 times C3% may be trimmed to
11 MHz reading noted in obtain equal adjusiment
Freguency Coarse previous step above and below goal
knob: fully cow frequency
25 Frequency knobs: RS0 11.15 = .05 MHz
fully gw
28 Amplitude True rms Func; My Ri84 3.55 £0.015 Vac
Voltmeter Freq Range: (3.535 1o
11.00 kHz 3.585 Vag)
Freguency Coarse
fully cow
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Table 5-1. Calibration Procedure {Continued})
Test
Step Check Testar Polnt Control Setting Adjust Result Remarks
27 Amplitude True rms Func Qut | Func: ™ R1286 ' 280 £0.015 Vas
Volimeter | (509Q) {2.885 to
2918 Vac)
28 Frequency knobs: R151
fuily cw
Freq Range:
1.1 kHz
29 de Freq Range: R142 +5.025 Turn frequency coarse
Yolimeter 110 mHz *0.025 Vde. knob fully cow 1o hold
Func: ™ {+500 to each peak while
5.05 Vde). adjusting
30 R147 —5.025
% 0.025 Vde.
{(—50010
—5.05 Vdc).

31 Waveform Quality | Scope Freguency knohs: Ri46 Minimum abera- Scaps settings: 2Vidiv.
and Freguency fully cw tions <4% 0.1 usidiv.
Response Freq Range: {320 mV) (Observe peak-topeak

1.100 MHz aberatians at 0.5 Vidiv by
Amplitude: 8Vp-p adjusting vartical
position}

3z Amplitude; fully RisefFall <22 ns Scope sattings: X104

cw Magnification
33 Func: "v Yerify Amplitude Scope settings: Magnific-
Frequency knabs: anly between 8.5 ation Off
fully cw and 10v
Freq Range:
11.00 MHz

34 Spectrum Freg Range: Harmonics less Rotate coarse frequency

Analyrer 1100 MHz than —40 dBc controts through its
from 1.1 1o range and return fully cw
0.1 MHz

35 Freq Range: Harmonics less Rotate the Coarse fre-

11 MHz than — 28 dBc quency control through
from 11 to its range and return to
1 MHz full cw,

36 D.C. Qifget Scope or Function: — {dc) Minirmum The calibration proce-
dec volt- C.C. Offset: fuily + SVl dure is complete: start
metier tw functional checkout,

37 D.C. Ofiset: cow Continuous ¢c

5-4

{not in detent}

level change to
= S¥dc or more
negative
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Table 5-1. Caiibration Procedure (Continued)
Test
Step Check Tester Point Control Setting Adjust Result Remarks
38 — 20 dB Ouiput Scope Func Qut | D.C. Offset: Off Verify Approximately Scope saitings: 2vidiv.
(50 Func: M. onty 10 Vpp square 20 usidiv,
Freguency knobs: wave
fully cw
Freq Range:
11.00 kHz
a9 Fung Out Approximately Scope settings: 0.2V div.
{—20 dB) 1Vpp square
wave. Note value.
40 Func Oet | Amplitude: fully Verify Vp-p less
(500} cow than value roted
in step 38
41 Sync Out Sync Out | Amplitude: fully Normal TTL level Remove S0 termination.
cw square wave Scope setting: 2vidiv.
42 Trigger ang Gate Mode: Trig Display shows
Trig (numbers
blanked). Scope
shows approxi-
mately OvVdc.
43 Func Qut | Func: ™y, Verify triggered Connact TkHz TTL
{50Q} sine wave signal from external
source io CH2 and Trig In
44 Mode: Gate Display shows {TTL) BNC.
(Gate Scope settings: 0.2 msidiv.
Verify gated sine Trigger on CH2,
wave Monitor CH3
45 Manua| Trigger Sing wave when Disconnect external sig-
Trigger button nal source, scope
pressed CH2 and Trig in {FTL).
Trigger on CH1
46 VCG in Mode: Cont Display shows Connect + SVDC to VCG
Freq Range: 110 = SkHz in BNC.
110.0 kHz
Frequency knobs:
47 fully cow Verify one cycle Remove voliage from YOG
Func: L >5 divisions tn BNG.
Scope setting: 2ms/div.
48 Linear Sweep Scope Func Out | Frequency knobs: CHZ: > +5Vdc Scope —
{5023, fully ow CH1: 2Vidiv, Func Out
Swp Oul | Freg Range: CH2: 2\div; Swp Out.
110.0 kHz Tirme Base: tms/div.
Func: Mu Trigger: — slope, CH2
Vert Mode: Alternative
49 Mode: Swp Set. Cisplay: Set.
Frequency knobs: Scope:
fully cow, CH1 frequency
and CH2 woltage
varies in the Swp
Set conirol.
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starts coincident
with rising edge of
trigger signal;
waveform returns
o start frequency.

Table 5-1. Catibration Procedure (Continued)
Tast !
Step Chack Tester Point Control Setting Adjusi Resuit Remarks:
80 Lingar Sweep Scope Fune Out | Mode: Swp Verify Display: Swp 0.01s
{502} Swp Set: ow only Scope: CHZ0 to
Swp Out =5V, 10 ms ramp.
CH1 Linear swept
sine wave.
51 Log Sweep Linflog: Log Display: Log,
Scope: CH1
Logarithm swept
sine wave.
52 Sweep Time 15 Swip Time: .1 sec Display: 0.1 sec, Scope:
Scope: CH2 0 to Time base: 10 ms/div.
=5V 100 ms Vert Mode: Chop
ramp. Sweep Mode: Norm Trig.
53 Sweep Time 18 Scops Swp Time: 1 sec Display: 1s. Scope:;
andg Scope: Slow Time bass: 1msidiy,
Counter sweep. Trigger: CH1.
Counter: Connect counter 1o
18 petiod Swp Out.
54 Sweep Time 10s Sweap Time: Display: 10s.
108 Scope: Slow
Sweep,
Counter: 108
period.
55 Triggered Sweep Scape Swp Time: 0.01s Disptay: 0.01s. Disconnect counter:
LiniLog: Lin. Trig 3wp Connect pulse generator
Freq Range: Scope: Sweep to CHZ and Trig In.
1.100 kHz. starts coincident Scope:;
Mode: Trig Sweep with riging edge of CH1 and CH2: 2Vidiv.
Frequency trigger signal; Time base: Smsfdiv,
Coarse: cw waveform returns Trigger: CHZ: + Slope,
Fine; ow a baseline at end | Pulse Generator:
of sweep. TTL fevel.
&ms pulse at 40 Hz
{25 mg) rate.
56 Scope: Sweep Pulse Generator:

15 ms pulse at 40 Hz
rate.
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Table 5-1. Calibration Procedure {Continued)
Test
Step Check Tester Point Control Setting Adjust Result Remarks
57 Stabk Scope Mode: Cant Verify Quickly turn Fre- Discannect Trig In signal
Siab: Off only guency Fine knob Scope settings:
Frequency Fine: ag indicated and CH1. 2vidiv.
initially cenfered virify the Time base: 0.2 msidiv.
Frequency Coarse: following: Trig: CH1, + Slope
500Hz 1) Rotate the Fine X10 Magnifigaiion: On
Fure: o control ow 1o Adjust horizonial posi-
Stab: On mgve transition tion for square wave
from center 1o transition at center
3cm 1o the left.
2 Transition NOTE
travels approxi-
mately 2 cm Stabilfzer attomatically
toweard center disengages when it
of scope display | reaches its elegirical
3) Transition jumps ; {imifs.
back to 3cm left
of center grid
line
4) Stab now Off
58 Use Freguency Same as siep 57 Repeat as in step 57
Fine knob to in opposite except turn Frequency
return square direction Fine knob cow 1o move
wave {ransition transition from center 1o
o center 3 om right
vertical grid line
Stab: On
a8 Low Freguency Freguency knobs: Diisplay reads Scope settings: 50 usidiv,
Ranges fully cw between X10 Magnification: Off
1.105 kHz and Set horizontal variable for
1.125 kHz 1 cycle on screen
B0 Freg Range: Display reads Scope setting: 0.5 ms/div.
110,60 Mz between 110.5 Hz
and 112.5 Hz.
Scope screen
shows 1 cycle.
61 Freq Range: Display reads Scope setting: Brmsidiv.
11.00 Hz between 11.05 Hz | Trigger mode: Normal
and 11.25 Hz.
Scope screen
shows 1 cycle.
62 Fraeq Range: Display reads Scope setting: 50 mafdiv.
1.100 Hz between 1.105 Hz
and 1.125 Hz.
Scope screen
shows 1 cycle.
B3 Freq Range: Display reads Scope setting:
110.0 mHz between {0.Safdiv.
110.5 mHz and
112.5 Hz,

Scope screen
shows 1 eycle.
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Figure 5-1. Calibration Points
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Figure 6-1.

Troubleshooting Bleck Diagram

TRI
LEVEL TRIANGLE {>11K) 0Voe
AN {
FIek CENCY
fFInitsE
: SINE i J vee A ALE ;SNQ(I
2.5 vdc (MAX) ACROSS B42 -8 9. + 2V SQUARE GES > (>3IK) 0.5 ma pk ALL FUNCTIONS
» {?_ILOO; ‘Lg‘g} UTO +25mA JUNGTION R58/60 +33tr2A+‘:";‘r$ EﬁRMF;AN ! CONVERT | gvdc R181 U258
BTO + 14 Vil : + . oRE.
‘ 070 7.5V ' | - L Wop t o — oAl AMPLIER o AmpuTUDE |
ves U . g&’:gg'i; 5 i CURRENT |} TRIaNGLE | TRIANGLE | =1vpp T%%Ném?éﬁ QBCOL | pENSA- . .
- e . "1 switcH *| BUFFER [TRIANGLE Q16 COL N SQUARE vde 3
9T0 - LN 1 SINK 010 —25ma 15 EMIT & 50Q. BUFFER > TIC SHAPER | SOUARE
1Vae e ym LOG] OTO +1mA 2.5 Vdc {(MAX) ACROSS R42-4,13 -3 mA {ALL OTHER * T {ALL RANGES)
(LOG) RANGES) TTL SQUARE
- -1. Af11IM
t 03¢0l FREG 3TO 18mAl ] HFSG R
RANGE "1 SQUARE |,
LOG TTL SQUARE
CONVERT U288 HFSO )i SELECT 177U sQuARE
—11.8TO ~145V JUNGTION \ 11 MHz ; (LOW FREQ)
R78 AND R74 p RANGE 468
SINE, TRIANGLE, HAVERWAVE,
oV (STAB) RAMP UF, RAMP DOWHN,
0 TO +5Y (MAX) 3 Q4 COLLECTOR 0 Vde
(SWEER) CURRENT | 07O —1 mA (11.06 MMz RANGE)
SINK AND 3 WAYEFORM
TRIG. GONT. SYNTHESIZER
; srapiLzer | 27028 MFSQ
_— TTL SQUARE {HFSQH0D) "
SYNG
OMN (HIGH) * 9
RUN out
Toer ow 0239 l
.
TRIG taigGeR | U158 TRIG (FOLLOWS TRIGGER IN) TRIG DISPLAY
NN LOGIC SWP
.
MISC PR e FUNCTION MODE
CON
CONTROL CONTROL CONTROL
I3 r F 3 4
PUSHBUTTON
INTERFAGE
e
PUSH-
BUTTONS



www.ke3gk.net

ManualsPlus.com

TRI
LEVEL TRIANGLE {>11K} OVde
A
SINE 0 vdc 2Vpp 0 TO 2Vp-p 2 TO 20 Vp-p
> SINE 11K ONS ALL FUNGTIONS
= 2V SQUARE ANGE » > 0.5 mA pk ALL FUNCTI
JUNCTION Rsgreo 2 M (ALL OT':fRMR s CONVERT | 0Vde ] A181 U258 JUNCTION FUNG
| ¥3to 1”'8 mA T FUNCTION PAE- AMPLITUDE |t oUTPUT R179/R180 J16__oUT
. SELECTOR AMPLIFIER AMPLIFIER v {502}
e (2o ] | SOMPRRE [T B8COTY Goupinsa > iy
“ER TRIANGLE i & SC. BUFFER 316 COL TION SQUARE 0 Vdc Fy J15 FUNC
Q15 EMIT ) " SHAPER | SQUARE o =2 oUT
SImAMLLOTHER T — o (ALL RANGES) s 15 vao | ATTENUATOR / =00)
RANGES
0 R A am) TTLHS%%‘“HE 0.1 7O 1¥pp
» DG OFFSET (502LOAD)
SQUARE |
L SQUA
" HF%Q " | SELECT |7TL SQUARE
JUNCTION \ 11 MHz 3 (LOW FREQ))
R78 AND R74 p RANGE 46-5
SINE, TRIANGLE, HAVERWAVE,
RAMP UP, RAMP DOWN,
0 Vdc
- WAVEFORM
SYNTHESIZER
F
sTagiLzer | V7B MESQ ’
TTL SQUARE {HESGI100)
SYNG
+ _9 ouT
b Y
JOWS TRIGGER IN} TRIG
» WP DISPLAY
.
FUNCTION MODE
CONTROL CONTROL
rFy 4
PUSHBUTTON
INTERFACE
+
PUSH-
BUTTONS




6.1 FACTORY REPAIR

Wavetek maintains a faciory repair department for those
customears not possessing the necessary personnel or
test equipment to maintain the instrument. If aninstru-
ment is returned to the factory for calibration for repair,
adetailed description of the specific problem should be
attached to minimize turnaround time.

6.2 BEFORE YOU START

Since no troubieshooting guide can possibly cover all
the poteniial problems, the aim of this guide is to give
a methodology which, if applied consistently, will lead
to the problem area. Therefore, il is necessary o
famifiarize yourself with the instrument by reviewing the
functional description and the detailed circuit descrip-
tion{Section 4} in conjunction with the schematics (Sec-
tion 7). Successiul troubleshooting depends upon
understanding the circuit operation within each func-
ticnal block as well as their relationship.

WARNING

With the covers removed, dangerous
voltage points may be exposed. Contact
with any of these points could cause
sericus injury or death.

The intent of this section Is to provide the information
required to return this instrurment to propear operation.
Information is divided into two paris. Part ong contains
the overall instrument troubleshooling block diagram
(figure 8-1), whichis useful in isolating defective blocks
within the instrument. Part two consisis of a series of
circuit guides {paragraph 8.3), ane for each block shown
in figure 6-1, each guide prevides settings and
measurements for troubleshooting that block. Alse, each
circuit guide references related schematics, circuit
descriptions, and calibration procedures. -

Before beginning the troubleshooting process, verify the
instrument's controls are set correctly. Forexample, the
instrument cannot produce a 100 kHz ramp up. For more
information about instrument operation, refer to section
3 of this manual.

Also, rule out calibration as & possible problem. For
instance, if the 10 kHz triangle amplitude is out of
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SECTION
TROUBLESHOOTING

specification while the sine and square amplitudes are
in specification, then the TRI LEVEL pot (R126) guite
possibly needs adjustment.

Finally, inspect the instrument’'s components, wiring,
and circuit boards for heal damage.

6.2.1

To successiully troubleshoot this instrument, the
symptom must first be identified, the faulty block
isolated, the block analyzed, and the defective compo-
nent located and replaced.

Toidentify the symptom, use all the front panet controls
and connectors. Pay particular attention to the frequency
range as this identifies the signal flow (function generator
loop or synthesizer).

Once the signal flow is established, figure 6-1 can be
used toisolate the circuit block. Start measuring the oui-
puts and inputs of the circuit blocks until the defeciive
block is located.

Once the block is isolated, refer 1o the appropriate cir-
cuit guide; see table -1, Set the contrels as instructed
and take the measurements given to check out the block.
Paragraph 6.4 gives component troubleshooting
information.

Isclating a Problem

6.3 TROUBLESHOOTING GUIDES

Table 68-1. Circuit Guidas

Circuit Guids Paragraph
VOG 6.3.1
Current Source and Sink 6.3.2
Current Sink and Trigger Control £33
Log Converter 6.3.4
Current Switch 6.3.5
Frequency Range Swiiches 636
Triangie Buffer 6.3.7
Comparator, Switch and Square Buffers | 6.3.8
High Frequency Compensation 6.39
Trigger Logic 6.3.10
Waveform Synthesizer 6.3.11
Stabilizer 6.3.12

B-1
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Table 6-1. Clrcuit Guides (Continued)
Circuit Guide | Paragraph
Trigger Sweep Logic 6.3.13
Square Selector 6.3.14
Square Shaper 6.3.15
Sine Converter 5.3.18
Function Selector 6.3.17
Preamplifier 6.3.18
Ouiput Amplifier §.3.19
Attenuator 6.3.20
Cutput Protection 6.3.21
Pushbutton Intarface | 6.3.22
Power-On Reset i 68.3.23
Mode Control ! 6.3.24
Misc Control 8.3.25
Freguency Range Control 6.3.26
Function Control 6.3.27
Display 6.3.28
Power Supply 6.3.29

6.3.1 VCG
Related information in this manual
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Control Settings
VCG In ov
Stab Off
Frequency Knabs As directed
Freq Range 1.100 kidz

Table 6-3. Current Source

Frequency Knobs{ U1-1 |U1-8| U1-8 | U28-14
Both full cw 7BV OV |~13V |4 11.8Y
Both full cow QY oV [~05Y [+ 148V
Table 6~4. Current Sink

Frequency

Knobs R42-1€ R42-14 |R42-3; U281
Both full cw | + 2.5V —-2.5vY oV i =118V
Both full cow | +2.26 mV | —226 mV ] OV i~ — 145V

Schematic: 0103-00-1116 sheet 1.
Circuit Description: Paragraph 4.2.1.1.
Calibration Procedure: Table 51, Steps 11,12 and 17.

Set the frequency conirols as indicated in tabile 6-2 and
take the measurements; the stabilizer must be off.

6.3.3 Current Sink and Trigger Control

Related information in this manual.
Schematic: 010300-1116 Sheet 1.
Circuit Description: Paragraph 4.2.1.1.

Set the controls as shown and perform the checks in

Table 6-2. VCG
Frequency Knohs | P5-B4 J7-2 ui-1 | J13
Both full cw +15V | OV 75V | +5V
Both full cow +1.36V 1 —15V | VY r(V

Related digital control lines.
VCG KILL: TTL low = VCG In connected,;
TTL high = VCG disconnected.

6.3.2 Current Source and Sink

Related information in this manual.
Schematic: 0103-00-1116 Sheet 1.
Circuit Description: Paragraph 4.2.1.1.
Calibration Procedure: Table 5-1. Steps 13, 15, and 16.

Set the controfs as shown and make the checks in tables
8-3 and 8-4.

5-2

tables &-5 and 6-6.

Control Setltings
Frequency knobs As directed
Lin/Log Lin

Freq Range 1.100 kHz
VCG In ov

Yable 6-5. Current Sink and Trigger Control

Frequency Knobs u28-1 u2s-7
Both full cw —-11.8V - 125V
Both full cow ~— 145V ~— 15V
Control Settings
Frequency knobs Both full ow
Frequency Range 1.100 kHz
VCG In ov
Mode As directed



Table 6-6. Trigger Contrel

RUN
Mode (U23-9) Anode CR7 Cathode CRT
Cont High +2.1v —0.7v
Trig Low -1V = Q.7

6.3.4 Log Converter

Related informatiion in this manual.
Schematic: 0103-00-1116 Sheat 1.
Circuit Description: Paragraph 4.2.1.2.
Calipration Procedure: Table 5-1, Steps 14 and 20.

Set the controls ag shown; then perform the checks in
table 6-7.

www.ke3gk.net

ManualsPlus.com

6.3.5 Current Switch

Related information in this manual.
Schematic: 0103-00-1116 Sheet 2.
Circuit Description: Paragraph 4.2.1 3.

Sei the controls as shown, and take the measurements
as shown in figure 6-2.

Control Settings
Frequency knobs Both full cw
Freq Range 1.100 kHz
Stab Off

Mode Cont

6.2.6 Frequency Range Switches
Related information in this manual.

Schematic: 0103-00-1118 Sheet 2.
Circuit Description: Paragraph 4.2.1.4.

Control Settings Calibration Procedure; Table 5-1, Steps 22 through
Lin/Log Log 24,
Frequency knobs As directed The table 6-8 {ists the logic levels for the nine frequency
VCG In ov ranges. A low enables the range capacitor; a high
Stab O disables the range capacitor. Table 6-9 gives measure-
ment values for a single typical range switch (FRB}, these
Table 6-7. Log Converter levels are typical of all three switches.
F Knoh i1 1 uz4-2
requency fneks vi-e Table 6-8. Frequency Range Truth Table
{TTL levels)
Both full cw - 7.5V 4 1.3V OVde
Bath full cow roQV ~0. 5V Ovde S . —
Range FRG FRS R4
Related digital controis. 11.00 MHz High High High
ATTLlowat U2 pin 1 switches inthe log converter. 1.100 MHz Low High High
' —_— 2V
JUNCTION
R59 — RGO
e Y
! |
' | —_—Y
EMITTER :
NG I
A |V

Figure 6-2. Current Switch Waveforms

6-3



Table 6-8. Frequency Range Truth Table
(TTL levels} {Continued)
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Table 6-10. Triangle Buffer

(Trigger Mode)
Test Point Desired Results
Gate Q14 OVdc
Source Q14 +0.7V
Base Q21 -5V
Emitter 018 Ovdc

Range FR6 FRS FR3
110.0 kHz High Low High
11.00 kHz High High Low
1.100 kHz Low High High
110.0 Hz High Low - High
11.00 Hz Low High High
1.100 Hz High Low High
110.0 mHz High High Low
Table 6-9. Frequency Range
{(FRG shown, typical)

‘FR® TTL Low | TTL High
Base Q22 +3.6Vde | +4.0Vdc
Emitter Q22 +43Vdec | +4.3Vdo
Collector Q22 +4.0Vde | —15Vdce
Junction K108 and R109 +14Vde | —15Vde
Junction R106 and R107 —75Vde | —7.5Vdc

6.3.7 Triangle Bufier

Related information in this manual.
~ Schematic: 0103-00-1116 Sheet 2.
Circuit Description: Paragrapgh 4.2.1.5.
Caiibration Procedure: Table &-1; Steps 5 and 1C.

Set the controls as shown, and take the measurements
as shown in figure 6-3 and table 6-10.

Controi Settings
Power Turn Off; then On
Fregquency knobs Both full cw
Mode As directed
e e+ 1V
I
GATE |
Q14 ‘ A 1Y,
| |
! I —_—— 1Y
EMITTER I
Q15 |
_____ — 1Y

Figure €-3. Triangle Buffer
(Cont Mode}

64

6.3.8 Comparator, Switch and Square Buffers

Related information in this manual.
Schematic: 0103-00-1116 Sheeat 2.
Circuit Description: Paragraphs 4.2.1.6,4.2.1.7, and
4241

Set the conirols as shown; then take the measure-
ments as shown in figure 6-4.

Control Settings
Power Turn Off; then On
Frequency knobs Both full cw

—— 1Y
EMITTER
Q15
—1v
}
| TTL
JUNCTION HIGH
R74 - RY8
T
LOw
I ! + 2V
JUNGTION
R5 — RED
———— 2V
|
I ' 1V
BASE
Q1a
—— Y

Figure 6-4. Comparator, Switch and Square Buffer

6.2.9 High Frequency Compensation

Retated information in this manual.
Schematic: 0103-00-1116 Sheet 2,
Circuit Description: Paragraph 4.2.1.8.
Calibration Procedure: Table 5-1, Steps 6 and 25.

Set the controls as shown, and then take the measure-
ments as shown in tabies 6-11 and 12.
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Control Satiings Table 6-13. Control Lines {Continued}
Power Turn Off; then On
Frequency knobs Both full cw Contol Line Description
Table 6-11. Low Frequency Check MCO A control line from the mode control
logic. Triggered Sweep, Trigger, and
Test Point Desired Results Gate modes; TTL high. Continuous,
Sweep Set, and Sweep modes: TTL
Uz7-3 Ovde fowe.
Uz7-2 Qvde MC1 A control iine from the mode control
U276 +0.7vdc logic. Gate, Continuous, and Sweep
Collector Q5 +10 VYde modes: TTL high. Trigger, Sweep Set,
Base Q16 —10Vdo and Triggered Sweep modes: TTL
Emitter Q6 +10.7 Vdc low,
Ermitter Q16 —10.7 vde KILL A controf line from the function con-

Table 8-12. High Frequency Compensation
{1t MHz Range}

trollogic. Thisline goes low when the
de function is selected. The line
remains high for all other funclions.

SWPRUN Acontrol line from the trigger sweep
Select the 11 MHz range. logic. A low enables the RUN line. A
. i high disables the RUN line.
Test Point Desired Results HFSQ TTL level square wave fromthe func-
tion generalor lcop.
u27-3 — SVde LF A conirol line from the frequency
J2r-6 — 4.3 vde range controf logic. 11 MHz, 1.1
Coilector Q5 +11.7 Vde MHZ. 110 kHz, 11 kHz ranges: TTL
Base Q16 — 1.7 vdo low; all other ranges: TTL high
Emnitter Q6 +12.4 Vdo ow: ges: an.
Emitter Q16 —11.4Vde TRIG A signat line which drives the trigger
i sweep togic. its signal folows Trig In
or Man Trig signals.
Related digital control loglc. RUN Acontrol line that enables or disables

FR7 goes low on the 11 MHz range,
FRY remains high on all other ranges.

6.3.10 Trigger Logic

Related information in this manuai.
Schematic: 0103-00-1116 Sheet 3.

the function generator icop. A TTL
low turns the generator off, andaTTL
high turns the generator on.

6.3.11 Waveform Synthesizer

Circuit Description: Paragraph 4.2.1.9. Related information in this manual.

Table 6-13lists the contral lines related ot the trigger logic Schematic: 0103-00-1116 Sheet 3.

cirguit. Circuit Description: Paragraph 4.2.2.
Betore troubleshooting the waveform synthesizer,
. review the circuit description {paragraph 4.2.2)and use
Table 6-13. Control Lines the following hinis. Rernember the waveform synthesizer
produces waveformsonthe 1.100kHz and below ranges.
Control Line Description 1. Check the counter’s clock input: U15-11, U14-2,
LU10-2. EFC is always a TTL high.
Trig In External trigger input signal. 2. Verify the up/down counter's data lines change with
Man Trig Front panel manual trigger. Goes low each clock pulse: U8-3, U14-14, L1413, U14-12,
when pushbutton is pressed. U14-11, U10-14, U10-13, L1012, U1C-11.

6-5



3. Verify the up/down control lings switch coincident
with the posttive and negative peaks: U17-11,U17-8,
LA0-1, U141,

4. Verify data lines from EPROM (US) change. Also
verify correct waveform selection using FS0 and
FS1.

Function F30 FS1
DG 0 0
Sine 0 0
Triangle 0 1
Hamp Up 1 0
Ramp Down 1 i

5. Verify the data Iiﬁes from the latch (U8) change.

8. Check U7 pin 4 for the correct waveform.
7. Check SYNTH (U5-186) for a low.

6.3.12 Stabilizer

Related information in this manual.
Schematic: 0103-00-1115 Sheets 2 and 3.
Circuit Description: Paragraph 4.2.3,

The circuit description’s text, tables, and figures con-
tains the necessary information to troubleshoot the
stabilizer circuit,

6.3.13 Trigger Sweep Logic

Related information in this manuai.

Schematic: $103-00-1115 Sheet 3.

Circuit Deseription: Paragraph 4.2.3.8.
Table &-14 lists the control lines used in the trigger swesp
logic.

Table 6-14. Trigger Sweep Logic

Conirol Ling Function

Trig | Trigger input, either manual or
externai trigger.

Controls the function generator loop.
A low enables the generator. A high
disables the generator.

Clocks inthe TRIG signai. Qriginates
from FRCHG and is disabled except
when the Up/Bown counter {UBF)
reaches a terminal count.

SWPRUN

UNSTAB

SWP From mode controllogic, Low during
Cont, Trigger, and Gate modes; high
during Sweep Set, Sweep, and Trig
Sween.

From maode control, high during Con-
tinugus muode: low during all other
modes.

CONT
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Table 6-14. Trigger Sweep Legic (Cantinued)

Control Line Description

MCQ From mode control, high during trig-
ger, gaie, and trig Sweep modes; low
during Continuous, Sweep Set, and
Sweep modes.

6.3.14 Square Selector

Related information in this manual.
Schematic: 0103-00-1116 Sheet 3.
Circuit Description: Paragraph 4.2.4.2.

Set the controls as shown; then take the measurement
as shown in table 6-15.

Control Settings
Freq Range As specified
Frequency knobs As desired
Mode Cont

Table 6-15. Square Selector Measurements

LF
Freguency | Control Square TTL 5Q
Range Line Source (Outpui)
211.00kHz | Low [HFSQ Square wave
{Function in phase HFSQ
Generator
Loop}
<11.00kHz{ High |U6-6(LFSQ) | Square wave
{Waveform in phase with
Synthesizer) | LFSQ

6.3.15 Square Shaper

Refated information in this manual.
Schematic: 0103-00-1116 Sheet 3.
Circuit Description: Paragraph 4.2.4.3,
Calibration Procedure: Table 5-1, Steps 29through 31.

Set the controls as shown, and take the measurements
shown in figure 6-5.

Control Settings

Power Turn Off: then On
Frequency knobs Both full cw
Fungstion . {Square)
Mode Cont
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NOTE
_TTL Time symmetry and dc offset of triangle
7L HIGH affects the sine distortion, refer io the calibra-
sQ tion procedure, sfeps 12110 15
I I TTL.
| | Low On the 1.100 kHz range and below, the wavetorm syn-
JUNCTION +1.8V thesizer creates the sine wave. Thus, the sine converter
CR35 - R144 has no affect on the lower five frequency ranges.
_— 1.5V
oy 6.3.17 Function Selector
PREAMPLIFIER Related information in this manual.
QUTRUT Schematic: 0103-00-1116 Sheet 3.
uz2s-8 -2V

Figure 68-5. Square Shaper

Circuit Description: Paragraph 4.2.4.5.

The function selector, which consists of four switches,
routes the various functions to the preamplifier; only one
switch will be closed at a time. Table 6-16 describes the

6.3.16 Sine Converter

Related information in this manual.
Schematic: 010300-1116 Sheet 3.
Circuit Description: Paragraph 4.2.4.4.

function selector control lines. A low logic level closes
the respective switch. All control lines originate at the
function control logic circuit,

Tabie 6-16. Function Selector Control Lines

Calibration Procedure: Table 5-1, Step 17.

Set the controls as shown, and take the waveform Control Line Description
measuremants as shown in figure 6-8.
Control Settings SYNTH At frequencies below the 11.00 kHz
, range, selects signals from wave-
Frequency knobs As desired fom% Sy?nhesizerlg ® wa
Freq Range #11.00 kHz '
Mode Cont SQR At freguencies on or above 11.00kHz
Eunction ~, (Sine) range, selects square wave.
+ 1V
TEN :
| vV N v
|
I | —— e 2
PREAMPLIFIER |
QUTPUT |
u25-8 |
________ 2V
SIN TTL LOW
BASE
28 o 4 4V
SIN SWITCH SHORTED
Us—10, 11

Figure 6-6. Sine Converter

6-7



Table 6-16. Function Selector Controi Lines

{Continued)

Cantrol Line Description

TRI At frequencies above onor 11.00kHz
range, selects triangle wave.

SIN At frequencies on or above 11.00 kHz
range, selects sine wave,

€6.3.18 Preamplifier

Related information in this manual.
Schematic: 0103-00-1116 Sheet 4.
Circuit Description: Paragraph 4.2.4.8.
Calibration Procedure: Table 5-1, Step 26.

DC Problems

Set the contrals as shown; then perform the checks in
table 6-17.

Control Settings
Fungtion -~ — = {C)
DC Offset Off
Table 6-17. Preamplifier
Test Point Dasired Results
L25 pin 14 0 + 02Vdc
E1 0 £ .05Vdc

Function Problems

Set the controis as shown. and measure the waveform
at E1. 2V sine wave.

Coantrol Settings

Power Turn Off; then On
D.C. Offset Off

Amplitude Full cw

6.3.1% Output Amplifier

Related infermation in this manual.
Schematic: 0103-00-11186 Sheet 4.
Circuit Description: Paragraph 4.2.4.7.
Calibration Procedure: Table 5-1, Step 9.

Set the controls as shown: then take the waveform
measurements. Refer 1o table 6-18.

Control Settings
Function Do
D.C. Offset Off

5-8
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Table 6-18. Output Amplifier

Test Point

Desired Results

Junction R179 and R180
Junction R166 and R1380
P5 pin B8

Juncticn R172 and R169
Junction R192 and R168
Across R165

Across R171

26 pin 10

Li26 pin 13

U26 pin7

~0Vde
r(Vdc
Ovde

+ 14 Vdc
— 14 vd¢
14.3 Vdc
1.5 Vde
+12.8 Vdo
+12.8 vde
+ 5.7 Vde

6.3.20 Aftenuator

Related information in this manuai.
Schematic: 0103-00-1116 Sheet 4.
Circuit Description: Paragraph 4.2.4.8.
Calibration Progedure: Table 5-1, Step 38.

Set the controls as shown; then take the waveform
measurements, Refer to figure 6-7.

Control Settings

Power Turn Off; then On
D.C. Offset Off

Amplitude Full cw

Terminate the Function Out { — 20 dB) with 509 tcad.

————— + 10V
JUNCTION |
R198 - R196 I
I i —_—— v
| [ — +05V
JUNCTION |
R199 - R200 I
——— 0.5V
Figure 6-7. Aftenuator
6.3.21 Output Protection

Related information in this manual.
Schematic: 0103-00-11186 Sheet 4.
Circuit Description: Paragraph 4.2.4.9.

Set the contrels as shown; make the foliowing checks.



Control Settings
Power Turn Off; then On
Amplitude Full cw
D .C. Offset Oif
Note

Power must be turned off before checking
fuses and giodes.

Check fuses(F1, F2)if there is no output at the Function
Out (50Q) BNG. Check for shorted diodes {(CR50, CRS51,
CR2.CR3) if the fuses are ok. Check fuses (F3, F4) if there
is no output at the Function Qut {— 20 dB) BNC.

6.3.22 Pushbutton interface

Related information in this manual.
Schematic; 0103-00-1115 Sheet 1.
Circuit Description: Paragraph 4.2.5.

Check the pushbutton interface circuit by pressing the
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6.3.23 Power-On Reset

Related information in this manual.
Schematic: 0103-00-1115 Sheet 1.
Circuit Description: Paragraph 4.2.6.1.

Turn the powet off. Wait about one minute; thenturnthe
power on. Take the waveform measurements as shown
in figure 6-8 as power is being turned on.

——— e+ 2.5V

appropriate front panel pushbutton and making the MR
checks: refer to table 8-19. U3G-14 i
—» Ii—‘/zS
Table 6-19. Pushbutton interface A
POWER ON
Logic Logic Figure 6-8. Power-On Reset
Level Level Control
Pushbutton (TTL) | Interface | (TTL) Line
T A 3G ! AN TRIG 6.3.24 Made Control
rigger igh oW . _ .
Stagt:? |o?~ U3G-2 high STABPB Related mfo_rmatlon in this manual.
Function < low U2G-8 high | FUNCDN Schematic: 0103-00-1115 Sheet 2,
Function - low U2G-8 high FUNCUP Circuit Description: Paragraph 4.2.6.2..
moge - ‘|°W Egglg 2‘9: mgggg Set the instrument to the desired mode. Compare the
ooe = ow - 9 logic levels as shown i le 6-
Freq Range + | low usG-2 high FRDN 9 els as shown in tab 20.
Freg Bange —~ | low U2G-4 high FRUP
Swp Time high | U3G-10 |low | SWPSPD 6.3.25 Misc Control
Lin/Log low UsGH high LIN/LOG Related information in this manual
Schematic: 0103-00-1115 Sheet 2.
- Table 6-20. Mode Control Truth Table
uaG
Mode QD | QC | QB | QA | MCD | MC1 | SWPT | SWP | SWP | GATE TRIG | CONT | STOP | CSWP | TSWP | BL (2)
Gate o|l1]o]|+1 1 15 0 1 0 1 1 1 1 1 1 1
Trig gy1 (1|0 1 0 ) 1 0 1 0 1 1 1 1 1
Cont{(y | O | 1 | 1] 1 0 1 0 1 0 1 1 0 1 1 1 0
SwpSet |1 | D |0 J0]| 0 | O 1 0 1 1 1 1 0 1 1 0
Sweep 1 0 0] 1 Q 1 1 8] 1 1 1 1 1 0 1 1
TrigSwp | 1 L O [ 1| O 17} © 1 0 1 1 1 1 1 1 0 1
Notes
1 Power-On Reset mode
5-9

2 Assumes EFC =1
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Table 6-21. Frequency Range Control

UEE
Actual

Max o Gen

(Hz) | QD|QC QB [QA| LF | +100 FR4]FRS|FRE|FR7|DDOP1 | DDP2|DDP3 | DMHz |DK|DHz | DmHz | Freq
11.00M 1 010 1 0 0 0 Q 1] 0 0 1 1 1 0 0] 1 1TM
1.100M 1 (0|0 |0Q| O 0 0 0 i 1 1 0 1 1 o} 0 1 1.1 M
1100k o111 0 1 0 i 0 1 0 0 1] C 1] 1 1 110 K
Mook{y| o |1 (1101 0O 1 1 0 0 1 0 1 1 0 1] 1 1 11k
1.100K 0]t |0711 1 1 0| a 1 1 1 0 1 0 1 (1 1 1.1M
110.0k 0]1]1040 1 1 0 1 4] 1 ] 0 0 0 0] 1 1 110k
11.00 oloj{111 1 4] 0| o 1 1 a 1 1 0 0|1 1 1.1M
1.100 clof|l1¢}0 1 0 0 1 0 1 1 0 1 0 011 i 110k
110.0m 01040 1 1 o 1 0 0] 1 a 4] 0 a Q ] 0 11k
Note .

1 Power-0On Reset mode.

Circuit Description: Paragraph 4.2.8.3. 6.3.27 Function Control
The circuit description’s text contains the necessary in- Related information in this manual.
formation to troubleshoact the misc circuit. Schematic: 0103-00-1115 Shest 2.

Circuit Description; Paragraph 4.2.6.5.

Set the controls as shown and check the logic levels as
Related information in this manuai. shown in table 6-22.
Schematic: 0103-00-1115 Sheet 2.

6.3.26 Frequency Range Contral

N - Control Settings
Circuit Description: Paragraph 4.2.6.4.
. ) Freq Range 11.00 kHz
Set the instrument to the desired frequency range and Function As needed

check the logic level as shown in table 6-21.

Tabie 6-22. Function Control

: : I
usD ‘ } ;
Function i QD | QC | GB | QA |FSO | FS1 | SIN |TRI [ SYNTH | A, ' ™, | ™V | KiLL | T~ | A
oC 0 0 1 1 0 0 1 1 1 1 1 1 0 1 1
Sine 0 Q 1 0 0 0 0 1 J 1 1 0 1 1 1
Sguare 0 Q ] 1 0 0 1 1 1 1 0 1 Tt 1
Triangle 0 0 0 0 0 1 1 0 0 o 1 1 1 1
Ramp Up 1 1 1 1 1 G i 1 0 1 1 1 1 1 0
Ramp Dn LI 1 0 T i 1 0 1 1 1 110 1
i i i
Notes

1 For this table LF = 0.

2 LF =1 for Ramp Up and Ramp Down.

31f LF =1 (high) then SIN and TRI always high and SYNTH always low.
4 Power-On Reset condition, except STN high and SYNTH low.

6-10



6.3.28 Display

Related information in this manual.
Schematic: 0103-00-1117.
Circuit Description: Paragraph 4.2.7.

Figure 6-0 illustrates a typical display segment while
table 6-23 identifies the annunciators and thier controt
lines. The voliage between the control line and BL must
be 5Vrms.

A
F B
G
E c
D

Figure 8-9. Typical Digit Segmant Assignments

§.3.29 Power Supply

Related information in this manual.
Schematic: 0103-00-1113.
Circuit Description: Paragraph 4.2.8.
Calibration Procedure: Tabte 5-1, steps 1 through 4.

1. For fuse replacement, refer fo paragraph 2.2.3.

2 To determine a faulty power supply, check for the
voltages given in table 6-24.

3. it the pass devices’ input tesis bad, remove power
and connectar J3. Check for:

{a) Blown fuse.

{b) Shorted ar open diodes {CR1, CR2).

(¢) Shorted or open capacitors(C2,C3,C4,C5,C10,
C11) at the input the pass devices.

{d) Short between the pass devices’ metal mounting
tab and chassis ground,

{e) Bad transformer.

4 |f the regulators input is good, remove power and
connectors J4 and J5. Check for:

(a) Shorted capacitors at the regulator’s output.

(b) Short between pass devices' mounting tab and
chassis ground.

(c) Excessive loading by board circuits; to verify,
disconnect by removing either J4 or J5.

(d) Check + 15V and — 15V pass devices for normal
fransistor opearation.

(e} If all of the above conditions appear normal,
replace the voltage regulator; VR1 for + 5V and
VR2 for + 15V and —15V.
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Table 6§-23. Display Control Lines
Display Control Line

1st Digit 1 B/C

2nd Digii 24, 2B, 2C, 2D, 2E,
2F, 2G

ard Digit 34, 3B, 3C, 3D, 3E,
3F, 3G

41h Digit 44, 4B, 4C, 4D, 4E,
4F, AG

K K

Hz Hz

MHz MHz

mHz mHz

Stab On X1

Stab Off X2

Gaie Modea Z1

Trig Mede 2

Cont Mode Z3

DC Funciion Z7

Sine Function Z8

Square Function Z9

Triangle Func Z10

Ramp Up Z11

Ramp Down Z1?2

15t Dec Pt DP1

2nd Dec Pt DP2

3rd Dec Pt DP3

Lin X3

Log X4

01 Swp X5

g Swp X6

1 5wp X7

10 Swp X8

6.4 TROUBLESHOOTING INDIVIDUAL COMPONENTS

8.4.1 Transistor

1. Atransistoris defective itmore than1Vis measured
across its base-emitter junction in the forward
direction.

2. Atransistor, when used asaswitch, mayhave afew
volts reverse bias voltage across the base-emiiter
junction.

3. |fthe collector an ernitter voliages are the same, but
the base emitter voltage is less than 500 mV forward
voltage or reversedbias, the transistor is defective.

4. |n a transistor differential pair (common emitier
stages}, either their base voltages are the same in

611
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Table 6-24. Power Supply

Voliage Test Maximum Input J| Test Maximum Qutput |r Test
Supply Tolerance Point Ripple : Point Ripple Paint
|
+ 15V + 350 mV C7 : 3Vac c2 0.02vVac c7
—-15V +350 mV C8 3vac C3 0.02Vac C8
+ 5V +250 mV C12 Jvac C10 0.02vac [ 12
l

normal operating condition, or the one with less for-
ward voltage across its base-emitter junction should
be off {ne collector current); otherwise one of the
transistors is defective.

6.4.2 Dicde

A diode {except a zener) is defective if thera is greater
than 1V {typically 0.7V} forward voltage across it

6.4.3 Operational Amplifier

1. Generallythe™ + " and* — "inputs of an operational
amplifier will have less than 15mV voltage difference
when operating under normal conditions.

2. Whenthe cutput of the amplifier is connected to the
" —"input {voltage tollower connection), the cutput
shouid be the same voltage as the ““+ ' input
voltage: otharwise, the operation ampiifier is
defective.

3. Ifthe output voltage stays at maximum positive, the
“+ " input voltage should be more positive than

" =""input voltage, or vice versa; otherwise, the
operaticnal amplifier is defective.

'6.4.4 FET Transistor

1.

No measurable gate current should be drawn by the
gate of an FET transistor. If so, the transistor is defec-
tive. Gate-te-source voltage is always reverse biased
under anormal operating condition; e.g., the source
voltage is more positive than the gate voltage for
2N5485 and the source voltage is more negative
than gate voltage for a 2N5462. Otherwise, the FET
is defective.

6.4.5 Capacitor

1.
2.

3

Shorted capacitors have OV across their terminals.

Open capacitors can be located (but not always) by
using a good capacitor connected in paraliel with
the capacitor under test and observing the resufting
efiect.

Leaky capacitors will often have a decreased
voltage across their terminals.



7.1 DRAWINGS

The following assembly drawings (with paris lisis) and
schamalics are in the arrangement shown beiow.
Specialcrder and opiion drawings, i any, will follow
ihese standard drawings.

7.2 ERBRATA

Under Wavetek's product improvement program, the
latesi electronic designs and circuits are incorparatzd
inte each Wavetek instrumen: as quickly asdeveiooment
andtesting permit. Because of the tfme neaded io com-
pose and printinstruction manuals. itis not always possi-
ble 10 include tha most recent changes in the inftial

DRAWING

SECTICN
PARTS LIST AND SCHEMATICS

printing. Whenever this accurs, errata bages are pre-
paredto summarize the changesmade and areinserted
inside the shipping carton. If no such pages exisi, the
manual is correct as printed.

7.3 ORDERING PARTS
Whan ordering spare parts. please spacify part number,
circult reierence, and unit serial number.
NOTE
An asssmbly drawing number is not
necassarily the assembly part numbsr

Howevar, the assembly parts list number is
the assembly part number.

DRAWING NUMBER

Model 22 Assembly Drawing and Parts Lisg 1C0G-04-1121

Instrument Qutline Drawing
Insrrument Schematic

Stabiiizer Control Board Schematic
tahiiizer Control Board Assembly
Stamlizer Controi Board Paris List

i~
Wavetorm Genarator Board Asssmbly
R

‘aveiorm Gerergiar Board
Front Panei Assembly and Pars List
Dizpiay Schematic
Display Assembly and Parts List

Power Supply Schematic

Power Suppiy Assembly ang Farig List

0002-00-1111
0004-00-1111

0103-00-1115
1130-83-1123
1160001123

102-00-1176
103-06-1124
100-G0-1124

0
1101001122

0103-60-1117
1208-00-1117

0103-00-1113
T103-00-1113

Power Supply Board Assembiv ana Parts List 1208-60-1118

AC Primary Board Assembly and Farts Lisi

1208-00-1113

www.ke3gk.net

ManualsPlus.com



www.ke3gk.net

g ; 5 | 5 y : 3 2  ManualsPlus.com

I == 3 e ar | :\ATEl ary
T
L -] | BT
Twic pOCLIWENT CONTahS PROPAIETARY INFOR- N ] H izt -
WA TEON  AND os;cu MIGHTE BELONGING  TO iToi Aio] [ ; Teiethl] -
wa WOAND MAY WO BE REPAGLUCED FDR ANYT = A : [N .
wz:sg: EXCEPT CALMALTION OPERATION. AMD O 2231 (R TR
T EZA T IN. h T = " - .
MAINTEMANEE WITrOUT WRITTER AUTROAEZ — 5 A5 i g 137 ; [¥oize|a nr
[
o ™ Ti53g [
; i = o jnm e, ~

v
| camE —gowws iy !
:

FROM - TQ .RET
P& .« J& w1 oo
PS . Jg |wz "

IBCALE: 2/

DETAIL A
1}

[ i T T
| WEFEREMIE DEGIGHATOSS ; FART DESCRIFTION | R IG=HRGR=PART—_HD J mFen | oT¥FPT c
. i .
| : : ENSIHEER Thig ! QD= 00— 3211 ] WTE H OO0 Op—-1 121 1
I | SOELIFICATIONS | i ; |
1 H
NOHE. . DNTLINE GRWE. TNST SoET-00-1111 | wvte . pobz-oo-llnl | 1 |
|
: ! i ;
© o NONE | BCHEMATIC, INST | 9O0A—00-1111 i HUTH DOCA—O0-1111 | 1
. 1
NONE " TALTS PROCEDUWE ! 00Ge—00-1121 WYTH OO O0-2 121 | 1
OnE . ACCEPTANCE TEST ! 1oez-eo-15m | WTR 1002-06-1121 | 1 :
SPECIFICATION : ‘ :
L | MCa.sTam sOMTRDL . ma-1123 Duvtk | uipbo-on-1123 | 3
i i . |
2 i BLA WAVEFTRR GEH | eR-li24 LWV 1EDO—O0-1136 | 3 !
! b
3 | ASSY. ROWER SAORLY | 23=1113 l TR 110i—00-1415 | 1 ;
! ' |
4 P ASSY. FRONT PAMEL | o122 T 1:01-00-5122 | 1
(HODEL 233 i !
> ASSY. TOR COVER - at—1t1a . WK, .I 1201 -0G—1114 1
; NONE ASSY. DOTTOM COVER  © 1206-00-1301 e . 1208-00-1301 | 1
; . mDNE | ASEY, CATLE WIT CoEeiizn CWNTR Y amor-De-iizo | g :
'oT . BEIELKEY(HODEL 22 , 23-6170 Wtk | sapo-piesiTe | 1 i
: ; i
Poe * POWER ADD 21-8201 Wk | pa0s-QL-s201 | 1 1 B
i [t ! iusenT, s70E PANEL 20-7910 HUTH | 1460-D1-7910 | 2
i { |
10 ' KHDB, GRAY. SMALL 2000 1 -30%] WYTH 2a00—G1-003L [ 1 [
| WALINE, 1o 4 BUSHING [ el
1t | OENGD. CRAY, SMALL 17B | 2a00-01-poam TR 24G0-01-0032 | 2 P .
: HUSHING iy
1 =
12 | WHOH, GRAY. COMCENTRIC | SA0G-01-003M HAMTE, 2L D1-0054 | 2 -
| DuTER ]
!
13 | SCAEW: iD=32X1/2, TRS 10=02x1 /2 TAS PLPS MS| CHRCL SE¥ D= 020B = i g
HD, 1 =
14 SCREW, BxosE 18 %X 578 CMRCL 2E800-27-8%10 2 %}
| PHP, SMS. TYPE B =
HOME ‘ 10116 INSERT 101-18 HTE F00-00-po1s | 1 R
HOHE TARTON iQ1-188 HVTK S0-01-001z2 | 1 —
NNE \ FLR CORD 7 BELDN | &t i—BO-8635 | 1 T
3 "'EI'E TITLE ASEEMEL Y HO. 1000-00—R 174 REW —
M K ;. MODEL 22, f1MHE ETAE H
PARTS EIST ! SWEEF/FUMCTION OEMERATOR
i FAGE ]
REMOVE ALL BLAAS DARNR a’ bt
AND BRE z o oy —
txonem pois| TAIADGE %7 NAVAVEE TETIK wuorcoconsoma| A
METERIAL TS Eni b .
p - ixd TLTLE
. RE t, ALPAQ =
‘ _ﬁL {2 L | MODEL 22, 1t Mz STABR
REFEFENGE DESICNATIONS I0 HOT APPEAR ON PARTS. 1OLERANGE UnL? . T
IESIEATIOR 10 T o T \SWEEP/FUNCTION GEN
L StE UW‘UU‘IHA FOR IhSTﬂL.._HT SCHEMATIC. TAYETEX PAOCESS .).(:xi:;g AN L-FLzl
’ DD NGT SCALZ D55 INOOE wC e a0 e
WOTE wmLESt OTHIRWIZE SPECIFIED . T - SC“‘NON - 22 100a-00-112) | H
.'-: £ 1—7
—— = L 23138 seer o
S Ty TeaE

HEIT T isEh

7 a 3 0 4 ' 3 2 5 : p



www.ke3gk.net

ManualsPlus.com

1

IFLEVI (L] | ar |Dn1l| Are

Tri§ DOCIMERT COMNTAING PROPRIETARY INFGOR
MATION &NG  GESIGN S.GHTS BELONGING D
WAYVETEER SND MaT NOT BE SEFRODPUCED FOR &MY
FAEARQN EWCEPT CALIERATION, OFERATION, AND
AINTEMANCE WITHOUT WRITTFN AUTHORIZATIDN.,

U]ULLUULIT]T'JIJIJLI ﬂl—- C
I 3|
ﬂum

N X

[ { ' hal
N VRN }\Hz}\

T P P —

Y

i ___i_g" LINET iy gy pup— 1—1 — L J||_4 i

- — 52 - |
N =
c&\;ﬁ =
' S 1 = - e 8,
— o
[mee-] ' © 0 o g
4 T mse— | i o | O |
2.5 2 4 — B _‘_ ]
e L e e T = B oo o e B
! CE i e, |
Y I @I R I\D el @' '@ 1
| | R — === — - —
N ,
/ A
/
4 Ay Eneak ssnn Evoes| o Magrchia| 683 \A AVETEK
. ,// Man:mL = ED‘G} 'ﬁ:?m-;ﬂm 3 6‘&3 — e v LR s A

L o | OUTLINE DRAWING

[

TILT STAMD TANLE AARCE LN F 58 1MSTR_UMWT

OTHLAWISE SPECIFIER

e
nl.:\r\E""lFK VRUCEES . ::* g‘; ANGLES - |
[ 55 Co3 NOT SC4LE DawG (MEMOE L mer OWG B REWw
S0 LeL 7 AT HAISE SFICF ED
saLE g 21721 Q00Z-00-11 11
"'q - =
nn 23338 =eet [ of |

R:‘;é':’(:'n‘cﬁ':iié:"""g“ - 7 I 6 i_ 5 f 4 3 l 2 1



www.ke3gk.net

8 7 o , > ‘ a 3 2 ManuailsPlus.com

lHF‘l' l ELh I By iD.ﬂTE} Ark

This DOCUMENT COWTAINS PAOPAIETARY IMFOR-
MATHM AND DEEWGM FRMaHTSE BELONGING TO
WAYETEK At MAY HOT BE REFROCUCEG FOR ANY
REASOM EXCEPT CALIBRATION. DFERATION, AND
MAINTENAMCE WITHOUT WRITTEN AUTHIRIZATHOM.

_--—--
al
A EEDNT PANEL
It D - T2 (fACLEL 2 D
=T TT MTDELERY
- . L ) N ] o
AZ ATAY
MRSV, FOWER SUPFoY o FoE, DA AT
B - 20- 3 2 HJs T3Em-A0. 117 [
PEsmm e e — ] E) ]
leow
I R FrA,AL PRIMARY : S E»EI'D
POWER SLORg-on-rd A Py
l P ET
n | PEAR
] A3 B I PEYA
wa I PLA, STAB, {CONTROL ﬁ K ;?‘;5
GRN/YEL l HOG=Q0 - |I'§ CMODEL &) P ] "
B A S8 SV e -oo=123iMODEL 2R a | BP |
WI6A SE, ZI0V S
A1 HY
[RE-4Y IOV Az T
B rueaqss'rgqrouhaaus(,'rsqmnl 2 a5l DR
.
1 P2 L0 3 5 1 P 1 s 3 LrP2 J:[E;EFEE
ruiuls Balie Rt Tl 'Y
shy | |L-P2ORIENTATION FOR AdBlun
FROM | weuTreLk 4 | ¢ =30V AL INPUT :;; i{o ]
T1 SMHTAERN, ] AEI. K '
i _ BLR - a i
4 % fAzE Wz C
it 52 [ pE
=~ ;
NI~ Y azslzF
w oz I x WES@ ] A 1 Azaf1B/C
[ | 93 3 g MESG | A 2 ATT{X |
| A=1-1-Fr FR4|A 3 azg{ae
FRE A 4 AE4|SPRARE ]
-18v A S5 AIDISEARE
vsviae Y |
+sv|A 7 I3
+15Vv|A B A3 gg
CIN(A9: A3 2
AET ERA | Al LERELS
HL00 000021 O1e BENR (B 1 - B If+gy
DiG GND B2 39 = g 2ledv -
FRG [ 3| B @ 2 I 8 zlpe~
FRCOARSE {8 4| i b 105 BulPas 1
ANBLLE GND 1B S aw I o N !2 £ Bs(PETB i
aNALOG LMD |B & 52 . I 4 B % |FREA
agwrlB 1 23w Zp O u7 ¥ way L B 7 |mHZ
1 AQFST|6 8 Qxﬁi—UGEE‘ p Al T4 0 rg 3 85|76
sl oD |8 8 Suvrly Z0kEZ T 3 whuF JSmy i a 6 aixe
I : ’ CiE GND (BIC b fradseredniznmiskngam] i —am | 8L X6
/ | Pa i /
) ! :
.
< M P 2z T we |
F y e ) e e ) e TEST CONNECTOR ¥ -
v ;‘\: HFSG | A J7 [uaausnﬂ aqnnalnalsm-smﬂﬁﬂaq ] L Jroll:E-"Sé':IB.fﬂ_cr'l .arsiw|'|
2 alolf| A2 MEsg [A & A -
| w | 4
ME R FRa |A 3 Ha,_gap}q,_»—andl‘u; _
FRS |A 4 [« o) Pz ZRauna i ze 2l —
l 4 ~|16% | A5 =2 EI E3 c4 5@"—_@!++2%%@ e —
w i + 5V |8 & o 3 ;
1 X £ 3 4§ i,.a_:. Aswp At ¥ o 30 3 - 8
rd Fisv |4 R
& N |a 4 A 1 N
FRT |Ar0 o
£3 &ND 61 PCA, WAVEFORM GEN EL
END E-_- NOO-00-WIG [MODEL 1%
FRCOARSE (E 4 Moo - -f2) (MODEL 22) |
END | E o ]
' END [ E . .
] GND B ]
AT b A?:er%T g: n MG . ]
Fom, POLWER SUPPLY enp |B1C
124, -0 - LYE e —
" WG RIE: REF N 5YNC Fumc FUNC
N (MCHEL 21} eLuT GuT ST
- SWEET Dlé-;_j L 200 B {_SO_n_) FEMOVE ALL HURAY ;"'?:NEDIC.T DT
TMEOEL AML BHE &K SHAMP EOLES | BE ALY \hh TEK )
- i MATERIAL Pru. EwCE W HA OFRGA © EaumAntd A
il <o TITLE
O e o) T i T COHEMATIC
1nos - Ty - 2] (MODER 227 - e
T STHE RMIGE SPEDVEIFR INSTRUMENT
WAMETER PHOCESE i::“ 3 g;: HNLLES -1
// U0 NOT SUALE DG Jummene A NG ey
WOE UMLESS NTHERWISE SFESIFED ’_," seaLk o LR A 000‘1-00‘““
: [Bhr 23338 wE

Y 7 . 6 “ 5 + 4 . 3 | 2 é 1



i 5 ¥

3

www.ke3gk.net

MaquaIsPIus .com

2

! I RFU! (14" I Ay OATE abp
—tv . [ Ny Za(i) U Re LM
THIS DOCUMENT CONTAING PRUPMIETARY INFOR Auﬁigé CDM!RO!_S PUSH BT TOM D o : Hi
MATION  AND DELIGh  RIGHTS BELONGNG T ——— e i H !
WAVETEN AND MAY MOT BF RFFAGMWUCED FOR ANY I P\J TER l_AJl_t i i |
REASIN EACEPT CALIBRATION, DPERATION, AND — e ——— | i
MAINTENANGE WITHOUT WRITTEN AUTHORIZRTION "] [ ) i H 1 I
e Vo i rey
3 Ru™ R I )
v ) T A U TREAMAE ce 1 MR E!
=1s3 AN iR oot . D
. 2 CRZ L T cw fy MLLAGEA
——RTC 3 Frrpnper W97 _Ru SR 14
Fel n-bitkse SO0 A MAN TRIG
S laoat .- = lipa-aa e (oegi
afan[ ST }R-‘;‘a (J3=3]) [IETS)
o Lov a4 - M LB B
N - e E ~., MI
DISELAY DR NERD \L > s Ui ol ereep/ swp s
e L.“LE_ —=_ b . Lh b fraT
b, th ) = /o =/ _J RS N\[Mg&q —_—
cua 5lpw gal® A - — B | ENR STABRE I 35
oue Slee cs llilﬁ 45 =Ly TR I (PE-AIS) — 4 r2rs) j FREAMP QUT 3
oy =lhe e 40 o Py 2 B =, = n
DHB 4 oe Oc 12 E RE = L_/—:.:;E'AC?? EDAs U6 ] R AM L %3 .
Hie cg[13 = +5Y PREPMP BHD 2 [
R -t & LB iLRL USia :
[Ty olps oL c ] _i EI EL %3 IFE-AIZ) HTGK SV wrac an R H T RALINLCG) &T
s — o2 &= -— U3t a M f7ad]
& N I Arraoy L 212 TEah 1T S0 Fune
{? 4BV e TEEY ~— 3 T TDRAZA) LPR-86) oy bk [2az)
2 hy vzF sjg\t - -
5Y i [ Fa- a5 En X4 .
b ARARE E= (PE-AIR] Ty R
oz 1 UIg K UG Pa
DEA Siba ol 24 ?v'n’.hiEwEs&
O3B 2 Dsoej:? 3B FONL UE tsv _,22 C
vac DI 2lad o E LIEF 282} -
RELS oo ogfl2 5D p P2 frEHrC EG R PRE o %
Hir oe '15 g rps 02 OPE: .
L. T &z oF 37 £:7 '3_\’5_.
M e o L) SRS
Tﬁ 7F KL 18524 o :‘?E‘”’
(280) T-wE qo MCDDMN Xl g BIC
et . i N HZ _ & B
(P5 Re i2B7) MEZ SR
eV U0 % HE :F!':._
b azan sov rEV FUu L84
= 4 I L & 9 s HA LB
(e o oal 2w i IRl anmy SF _wBla -
Loy D22 S{oeoe O ZPB i gs 12 13—
SV D2 Dr el ZC PBIG Ll ) MODUP 56 _LEm
j oeo Blbo optE  ZL P& (Phrpn) . {aca) A B
iz geld2. ZE o1 ety 34 _5RIC
B B ez oe{ > 7 F Rl i 3F _a wl
ER Slpw oo 26 3G 5 E2l
- ie CEE
E e ra Sl
iE %w« RAC LASEA Th 354
5 . ~ 1S
¢ FoLi i FRIMN CE _LBTL
(Pa-s7) e L =1L 2o} 2] _Le_d
ot XD L, RS B
Ao %; -t
Nl s BAD y
-
- za B3 0
Jzh St Toean —
| MCianas 22 _aaau
) 2 UaE FREAT - Faup b L BaS i
(ZB0) SRTE 1 LR Hz | (FE-ag) (224} =
BE (Pa-pzv LPEAER] h
~
+ B '| -2
14 +EV - ¥ o = ) t o
A ULSOE . oa e i i s _L_ % J_ 4 J_ 3 J_-\__-\.‘? _1\_L_|‘ llf i :_“gj
&= 2 RSS! FaBi — Em Tﬁou Thcw Ttv_ Teoy | :m' A —
LEETR ! DR g
] {33E)
g ARALOE GNT SI0NN AR E W TEYT T LE:' 1= _l_-_aa JE 1£35 frae [0 1 J_ 35 I
B0 LERID GhD SN 63 &, _ uic — ) :
5L : & “,:waj - (2B AT 2 s L. . g5 T&w Tacw lov ]—,-m I_};_J_LDV ]'_Eou Tecu oo
o S RFEIRRZD T RS 0 R &= - {P3-B34) L P | rﬁj_r: Y M —*1 ot }
VA - ! ==
21 = HOOEL 20 guv LD i e Susth Tl G
. 22 = VDED ZF ML g = ey e o
B s EE L
2L INDICATES WALDD 15 NOPIMAL, S5 WS IS, {EE Al i _ :
SCTUA. SOMESRENT To BE SEZCTEE AT V- CEST. _ 9 ;QB b:% - 5555 1 e T e
= 23 “EE anb aREAs SHasF Eocrs| 2. BE Td R \ A ﬁ\ E
4. CRFRCITOR YALLES A% I ATCIMARAJS (200, &0 HATERIAL - T TEK oo A
— 2 . - .
S0 BTSISTIR WAL UZS ARE DN JHME, DSE WATT, /// 'Thsj‘ pie o - ECH!‘_“?‘(QTH{
. U3aE I CEE T By R A T TR
2. Z0R UMIT INTFRCANECTION SFE INSTREMENT STUFMTTC a3 3.f -' B= 6y j——UIC e 5 | SIABLEAR CONTROL
i = £ b Z 10 Hy BEDLIS] 1 SRE I 5H I MESWINE EFELIE L0 IE'O‘Z‘ED {11\_:)}
s CmEans A -ATTY - i chwd U AR 00 < - i
1 PHETIAL HECTRENCE J-SIONATIONS SHM,  PITIX B PREa G nore Q e AR LA R PROCESS o gp .
WITR ASSEME Y RESFIINCT DES]oNSTTIN A3, cefdll T DO WO SCALE Gne | mEee e B
CRATE GMiEsE ITHERWGED SPEC T Eu / .;“T__ f E c GO}OD-H\’S i )
] T ‘u‘.?ﬁ 23338 SHEET aF 3
AR IR I

| 1



www.ke3gk.net

| | ' | | 2 i ManualsPlus.com
t 5\' DITF AP
THIE DOCUMENT COMTAINS PROPRIETARY INFOA- P
MALIIN  aND TEGIGN  HIGHTS RFLONGING TO + 5% A o
T A 2 Y o r MR AT I i
REASON ExCERT CALIBRATION, GFERATION AND i Hourc
M INTER&NCE WITHOUT WECTTEN ALUTHORIZATION _ e _ ™ a4 4;7- o —— i 2
o Litt TR ‘l BT TR b — —5 Rl — pore
ETL L IR S L ST lp awi o= ! T s
g ] Qo ' ) D
. i R 7 . 5 JﬁLﬂD
1 —- =]
i s LA ea0n | DOf1
: i Ta BOFy S | | i /PT NN
Nl ] J — y | I
- i R |
[ =t —_— I g JE&E ey
1S PF fun w108 ! ! ' — 5 DOP 3
vy 5.0, ¥ 5.M.é7 Ly A {1841
i A b
oL D EANAR) s o
AL Bt 2 LUs5A -0 "o ] E E FRU (IR
bas - T Lok r 15 apd oE T |
e i - ! v - CLR | als FRESULMCY
ot R e FROOAKAS ) i TAHI RSB 2 I I FAHC R3O J % sle BAMNE
A&{'—‘:“' ._3\—«— & ap . AOY B ap g © 2 CONTHOL
& s + ;\I _uoe'-i ? %7 E BHO ! 14 FR?
: +|=_~, BrEASWE uliein? nee A" b
oA {.*'_ K - ’-(—-AD'FE'-. _ I |3|I‘I [1 Ra
pg €SN 9 TIMING GENERATION |— - ; T5TE) gj —- Ut
e ERT e - e TAHLID G DK
EXp S EOQ—%’ +5V E,I_%J ) _'55 f e )
LU -
Ta LR -_u'ihA EE Jl | C
L — _ | TAHL3D0 -0
| o - S . B - Tﬂ.HC_I(9;‘ FRE
MODE CONTREDL. e —4 . B
| % %
. 5 f_‘-'::’ s
J@ ! _ - Eiy +EV Al AUbE
| 15 ——-. 1D
— e ‘ AN i L —lae T
L. _ il m : [— ™ N | L&D LI S i} _P'“UDD_"'"_r-'tFu—\
e eRenr WE AT [ iy Ble o 1 :::Ch T e ../ Lie-s)
— 3¢ rRIE e I R I e Py i
_ 4 [LH LA s} =I?' £ ALY 1y - o
& KuL(L —GQD Ge SB BAT 1 =RTEN ce.az g
_ = WO KILL {-, 3 51, s _,{|;\ o e
- 3R ; o 2 AR TSV FUNLTION CoNTROL v €
= . . + Sy J—
— r TN l A VEE v : —-x-J'fE Y LaD e
- ne—TRT 7 —d.® . = |ane) FromonT zi L]
— B L MAN TR i ; dﬁa%vmq"%?: ARy i ;i i
— Iy e TR : LR B a0 -] L
— Iy &=t EF | ‘IE‘? - sroL (s a 5} oy Aoy
P - a3 b= 3 | K1
—ré—MLE - T | Y (ehz) rl lB—J— Ul ¢ "1!'.: ) :
A E—sYMTH | I e FE-HE ' _14..'\P| t i MEMEL S -
o e BWTRLT ! e - : i _/ Y e B
- 1a&—FLp | . Cet - psfe g [ S
- je— EF e ARk e} ! '
_1.35%’:2;\\/ | o 5“TE|;]BT: i :1 )
- — oKny — TRS -r“37' ; ]— - —
— A ':>_ KHZ LONT’IB?J !
— 3E—F5 {rop (BT | MYSC. CONTROL
ToWT et . ¥l
| Towr (1T T —”J S_Ef -
— L X ' 2
—+ *_j
i
o
GONT f.aDL' I.j
404%' +5Y f e B
EEE s e ezl e
Sy ECE L RETED, i BRIL i O N L
‘_"?;EE ™ & ISEL (IES, L MHUQD_.NL,Z i s | ACE RSN LS )
e |5 gsprCilE e I ETAR Ly
CokiRiL SUETHINES (e =120 Pa i g
S— - ! D B §Tarf i
LaE 407 e Heg .
tow
1 4 —
tEs — 1 £, Litaca
] WR —';4,“7 I =
_ - . A EAT - :)}7 _' MEMOLE ALLFIRES Tranm — | o
Y - A :\Tr;::a::w HHEH? TOGES ififfmc; £ \A&\ SETERK v o onn A
| _aC ::_/' viv L‘; - . .|EL1)_\( . :‘-\, ,
! TauiHu ‘ = - - Fnrﬁ]; .u-—f;v a o -t e - .
ok ) ! +TY { L EEER NN t':_'r’w DRI
: o EanNLE UNLESS I mooL
H . - _ Fhioe O HEHWISE SHECIE-ED u..ﬂ'—‘x ot E —_ )
Ry WACEIER FROCDEL wax SWGLER :
o R T
) o L - 0 NGT SCALE GWE [VODE- Mo brS un FEv
WTE LGy THTEA oIl —— // sLaLk -..,___1_- r:._n' S D'ﬁﬂ3-ﬂo'\”5 D
- |- 23334 WLET D e =
I

T 8' | 7 : 6 : 5 3 a '. 3 2 - 1



ManualsPlus.com

www.ke3gk.net

1

THIS DOSIMENT CONCEING PAOPAIETART IMFOE
malioy  ane CeS Ch BIGHTS BELQNGING T
WavETEK AhD MAY T Bf AFPAODLCED FOA ARY
REAROM FXCEFT CALIBAATION, UFERATION, AWD
MAIYTENARCE WITHUUT WRITTEN ALTHORIZATION

-~

PL-sgl

ER TR

—Su - - 2
UL IH I NEE I
LY CLR =
T
2 él-’hlLbz.if., 2
Q@ o,
]

sza g

o]

| ay lD”Ej awe

=

-

G

a

[T}

, ©LR
Lo HC 230
)

T T |
Loy
" ;\g [

l; L%

B R DY EESET

LIRS Fach

o REMOLY [ZBZ) N
L 347 (8 ]is i i [ . I ]
—{16 2830 4 50 bo T — bsh
T otaces . SRS MEY 7L
lafadgisipbnlnh, CORMEARATOR 5% 4G GG B
- zin e e iz)e|e
ULE = )
L2 — nam i
\ 4 D4 g 3
| S— E— E R [T It
I? oun e
ry p3h % &
_5 [nEN") = :
| b3 o G R [T
i oo alae "7

ale le)s

5
~ G|

N

<7}

BAE F.r Fas . F]F,
WRELL -y

A

[

CORRECTID

r OF %

REWER
AR

iR

W1

G- T

4O

s
o

I

SEMTUL AL BURRA
&hL RRCAK SHARF EDGES

FIF.A W CEHG

R-BENES . T

MAIFRInL PFhLL W
| .
.fr el
FRIELSS abFads
N s
J"l el
TOLEADRLE JNLESS
TN CTHERGIGE SPECIT IEL

BAVLIFR PROCESS
-
-

o

W Q0 aMGLLE
ALK udD

L MO~ SCALE DWEG OGN

- — - fa s
SLALE ] = At

ECCET

OIO3-00-\\ 1S

- Sin-__ 23338

SHFET 3

3 SUNA SAAOL CE wtF BOCET 1

SN R 8 Je 8 H 7

1



m [ AT €z11-00-0011

1S.COM

www.ke3gk.net

le D

1

N

N

HVIAld U Al

7

“Rlg—  ~Cid— | & FREQUENCY CORRECHION
g o | 1 R SWEEP
-AIE-  -Ci= | |
Wy
Lﬁlil —__1 |
B v 5 = %
] - -
-Ri5— A~ —Cl— “ .l 15 " tm— -Al—  —-R3-
plom -Rz5- L ¢ N v
g 0 80 @ =777 —= =
M ! . ]
S 1 mV g
MI 3 2 . *
. . -g54— —R3-

—C92—  —C40—
-R2G—

-

r— -ta—""-mz— "

—Lf=—  —fl=—

- — - ————

FAEOLENCY COUNTER

Ev & =¥
= = =
[} g ¥ — I_ By
T WAL | RO ) i -
x = | —C16— &
—~C5— | —Cu—
—Ci— Z | =Cha—
i

=]
EPEEE A:\ —‘.—
T
£ -
SEEad
pgiis
o
kR .
reEE =
E¥go3 r
Buf x 5
Exugf H
unﬂm 5
Jezag 3
4
numm“. o
LRt +
8a, ix 2
o4 o
= uﬂ.m ot
Sagly g
Wanum F
x
B.E.2 -
eLls 5
LTS5 1 H
g wad
Faacs

3

Ho-oo-nezlF

TG NG

23338

PO, STAR.
CONTROL (

-1

TODE
1ot

wE L M

I TITLE

.

4353 NASAVETEK wccrcr v v A

G TE

i]-1% £
ANGLES 11

Lo e
- )

£ast &

4

TALEAARGCE UNLESS

2.030

DK MO SCALE DWG

RCALL

OTHERWISE SPECIFIED

Urdl.
XEy 200

An

CRawh
FEDITNGR

AND BRLAK SHAHF LOGES . | AL WSDGE
!

REMDVE BLL BURRS
WLVETEE FROCESS

MoTERHAL

=N

£ mEVvISIcy _ETTEMR

4

!

= gTAME LASSY NO.

¢

=C59- R1
PUSHELITTON, INTERFACE

—FP—

8

[T

A

N SRAFR T LCTIPRESS
il

)
LRt



www.ke3gk.net

ManualsPlus.com

8 7 6 5 ¥ 4 3 : 2 | 1

T T T T T
s
-
B . . P . - R CoT — _— _— T N T B
“EFERFNCE DES[GNATORS FART LESCRISTION (RIC-MECR-PART-MD MF R WAVETER. MO. aTvrrT ! | REFERENCE DEEIGHATORS PART DESCRIFTION ORTG-HFER-FART -HD , WFCR HAVETEW ND aTrpt i REFERENCE BESI&ENATORS PART DESCRIPTION j DRIG-MFAR-PART-NO i MFER | WAVETRR #O0 LLE
——— L B ) _ 1 . _ . I B e —
. 1 |
MONE GCHEMATIC. ST AR, #CONT  ClO3-CO-1113 WJTK  0102-00-1115 1 | | . 1 ”
AlB RES, M. 1 /36 1%, & (4K RUIID-504IE . MEPCD  4701-03-£041 1 : U=V e SMFALS1ETEN - Tl SO0T-41-46511 2
C43T CAP. CER. 10PE, 1Ky Do-1ee rRL 1500 01001t t | : i .
: | R1% ! RES/ME, 1788, 1%. 7. 07K RN3SD-9091F ¢ TRW 471 -03-7091 1 U4E L3I0 UEE 1C, UP/DOMM COUNTER M7 AHC 193 WSC | BO07-31-F340 ¢ 3 D
o505t CAP: CER. O0IMF. (Hw nR-192 - CRL 1500-01 0211 2 | : ! : i i
; R2% AS0 ! RED, M 1 eu) 13, 90, 9K RNISD-F072F | TRW 47D1-05-90%2 2 . i@ uzg 4 TACTTA NAT 1BDO7-43-7430 2 :
Ll ClO CLZ St4 C14 CAP CER OIME S0U CacO2ESULOEZL008  COEMC L HIO-0:-D310 1z i . ! H ! H
Cig o270 L3l £47 o48 ' : . R11 ! RES HODULE, 170K C BLO-1-474-J TRW  |3770-D0-0034 1 i ULA URa USA UbA A IC. DECADE COUNTER T A 390 | sc  s007-45-%04d ¥
C& ©F CB i ; . : : uEs uee - '
! 2 RESISTDR. O OHH | PO ROHNM AFER—O0-00aF 7z M . . .
2 LEE L33 L34 25 CAP.CEF YN, 1% 30W  CACOBZHLI04Z000A CORNG . 1300-01-0425 | 28 | JHFER : ! ' uga lcy 4-BIT COUNTER M7 4HCE92 = S007-43-9340 1
o CRF COR 029 13 i . : . ; .
430 GJl ©32 ©33 o4 . ! a | BUSE WIRE. 2268 298 ALFHA  4000-92-2000 . 1 U2E U4B - IC.B-BIT COMPARATOR | 745684 i E007T-45-2410 2
RS TOL CRT C¥e LIY : ' : H
C4 C47 05 C53 054 OS5 : ) 4 SLEEVING. 2284 TFT-200-22 ALPHA  4A001-12-3000 1 . |
58 ©59 i . '
: R Iz DAC-0EEG AMT FOO0 - DO~ (K00 1 |
o5& LAF G ORFL e o158 LRL 11500-01-5071 - 1
. , (L] IC, OP—AF TLSEOCF P TI FOOD—OO0-5001 1 !
£33 DCaR CeR o QUM Ay GC-152 LOMC LEAD CCRL 11500-01-5201 1 ! | \
' H : . : uTs 1c CA-TOPEAE RCA 7O00-30-9400 H : ;
— Lag CAP, MICA Z2HE, LGy CH15- 2000 | ARCO 1S00-12-0000 0 1 H ! P
1 : ! ' ure IC, QUAD SPET CMOS oe2116d SILX 8000—00-1104 1 i :
Lau | CAP: M1CH, ATORF, S00Y OH15-471.0 ARTO 1500-14-7 00 | t | i ANALEC SWMEITCH : | . | !
. ' i !
c4d CaE ) MICA. FSPF. SO0V | OM15-7504 PARCO 1500—17-3000 1 | | USF uUSE WEE ic . CO4Q11BE RCA Bi—-40—1100 2 . . ‘
: | \ | i
40 CH1 CaE CAF, ELECT, 1MHIF, 254 CRE ZERTES 100435 ! CAPAR  1500-31-0402 - 3 o UsF IC M FLIP-FLO® i 40278 MSE SO — 403700 i | ! | !
RADIAL LEAR. 8P 30 : L ! : !
' | : Ulc U3 UBE WeF u3c i LO4030AE | fea |l ano0-40-3001 Ed : ‘ |
57 CHP ELECT. 4 7MF S04 CLE SERIES 4. A/50 D CAPAR  LBD0-24-7900 | L i ‘ U3E uaF ! | I ;
RADIAL LEAD. SP .10 H | ! !
i : : 2 usc IC. WA TEIVIFRATOR | AO4TR NEC BOOO-$0-4700 1 l | l
1 STAE. F/EONTROL EBD 211115 P WVTR  1700-00-1115 t . H | |
! ! P UTE B {4 i COMWE19E RCA Bo00-40-8100 1 i |
! ; - , L - P — — [ i Rt el - . e
TITLE DSEEMELY PO REY TITLE AEGEMBLY WO, t ARV X TITLE AEREMBLY A, REY
WAVETEK  fasran scontroL 1130-00-1 122 F WAVETEK RCA. BTAB. /CONTROL 1100-00-1123 L oY VAVETEK Prau STAR. £ CONTHOL 1100001123 Fo | C
LIST i FAGE. 1 PARTS LIST l Pacc: 3 L PARTS LIST RACE: S
e —— L . R . N I - e e
i . . - — _ - . . . I
REFEREMCE DESIGMATORS PART DESCRIFTION ! ORTE-MFGR-PART-NO ; MFeR WAYE TER WD, aTyYsPT | | REFERENCE DESIGNATORS P PART DESCRIATION OR Te—MEBA—PaR T-ND | HFGR WAVETER N aTYPT |
_ ) I : i |
; : i ‘
L COMM HEADSE 2 PIM EELEL-PE | ARF 2100-32-91LE 1 : UiD UEB uED | IC.BCD T LCE ' £543E | nEC BOOL-48-4300 | 3 |
: i | | | ! :
- e HEAHER. COMNI 20 FIN) &33119-1 | AT i2100—0E-01 51 1 uac i1 . FaASISE : FAIR | B000-43-5300 1 : |t
¥l CRYSTAL: & 3HHZ [ VEean | wa-F1 | Zaoe-¥9-0015 1 ) UsC UTB ‘1o | TALEGD TI BO0O-74-0010 I z I
! ! ; i |
R R4 FOT. DUAL. 5K ASD0-3F5-030L WYTK | 2600-23-0201 1 Sl u7F uel I FaLE0g TI B000-7T4-0410 2 :
Ra-®10 - FOT. DUAL . ZK, 300 L AEDO-25-07KKg HUTK i4600—25—0202 1 ME UFL WD 10, 3 INPUT NAND MHG19 HOT BOgI-74- 1040 3
R BGTr SWITEH. T 4£02-05-0303 WUTK | 4&02-05—0503 1 ; ual 1¢, 1-0F-10 DECODER i Tant AT moT A000-74-4840 L '
i i :
Ri% R17 RE1 P24 | RES. MF, 1784, 1%, 104 ANSSD- 10025 TRUW A470H-03- {002 4 i uTR 1 b opaLSSg TI B000-74-5410 1
R3S RES, MF. 1 /88, 1%, 1008 EN3TO-1003F TR AFIL-0E-1003 1 i uaz 1< C MC1401208CP HOT (200t -40-1200 L
K13 Ala " RES. M. 148 12,1 Sa RANZ90-1501F TRW 4701-03-1501 2 i uED o . CD404FUERE RCA !aom—qo—woo i : B
. : i .
HE1 RES. MF. 1/EH. L2, 178% RMSSD-17E3F TAW 4701-00-1782 1 ! uUSE ™" MEL407 1R HOT  BDOL-40-7500 1
' . |
Aza p2a Aol AES, MF. 1/0MW: 1%, 208, AN2SD-2002F TRW 4701—23-2008 a | uda 1M | CDASITBE REA 8O0 1-47-2000 1 ;
R} Ru¥ R28 RES. MF, 1/6W, 1%. 3 49 FHSSb—2a%[F TRH 4701 -03-24%1 a | usa IC. 4 IMPUT MUX ; ML 4538 - ) 8001 -45-3500 1 I —
. N ! H
R RES. HF. 1/€M. 1%.2 744 RNSSD-2781F “RH 470} 002741 1 ' uze U3s I£. BCHMITT TRIGSER MO 145845 | AOT BOO1-45— 5400 2 '
] i . |
! ; v : !
A2E j RES.MF. 1/8H, 1%, 2 74K | RNSSD-3741F TR ATO 633741 1 i UsHE , IC..K FLIP-FLOF MHTAHC 107 | met BO0T-41-5F40 1 '
: i | |
K/ RES. HF. 1 SM. 1%, 46 4 | RM5SD-46R4F TR 4701034637 1 H ! usD UTE e FaLS112 TI BOOF-41-1z1a !
. . ;
: : ! !
HE RES. MF. 178, 1%, 497 . RMSSD-49%0F TRW  {4701-03-4950 1 o U4D L4F 1,1 OF B DECODER/ FaHCaE QT B007-41-2840 2
I . DEMUL T IPLEXER I .
Rl RiZ RE RES. ME. 1780, 1%, 400K RMEZD-4753F i | AT -034970 3 1 H X
! i | ULB | I6-3 TNPUT mUX FAHCLET ! ot 8007-41-5740 | I :
- — N [T
- : . : | T . ||
TILE AESERELY WO, mEY i PoTmL ASSEMELY W3, REY
MVETEK PCAr STAB ¢ CONTRGL 1¥30-00-1123 F ' MVETEK PCA STAB. FCONTROL 1100-30-1123 F i
PARTS LIST : PARTS LIST I
PACE: 2 : L : PASE: 4 ; | E
— . . i — _l
RFMCVF ALL BLRAS | EEES oaTE
ARC EAEAK SHARP EOGES
___ VWAVETEK ...ovoocovom-| A
TITLE
ALLEALE APVASY PARTS LlST
——— |
TULERAMLE JMLERS PGA
" DVHEAWISE SPECIFIFD
:UI::ILF':‘[FK PROCESS i;I g;g ORGLES ' | STAB[CONTHOL
L
[K) NOT SCALE DG |Moorlon T T T
MLIE g8 035 UIRRA HE 87 36
¥ scaLk jeie) 1100-00-1123 F
GE 23338 seer ] ar |

V) 6 | 5 4 4 3 2 1



8 1 7 6 5 ¥ 4 3 2 | 1 www.ke3gk.net
£ Y klns
NastratgRins.com
THIS OOCOWENT CONTAING PROFRIETARY IEIFC}IE D #48 _]_'r l"‘_‘i;ﬂﬂ_b" -
WAVENER, AN Wy NDT RE RERRUDUCED FOR ANY E | #2i3a LT skt
AEASHW EXCEPY CALIBRATION, QOFERATION. AMD - - . T
MAIWTEMANGE WITHOUT WRITTER AUTHORILATION, F k3 4&88/4@3' 14 J_I'J__‘E__
STABILIEER .._6_.._,_476? W{qug&\. "‘-‘%— .
COMT, B0 VCG H T # 8106 Ziafreniun | D
A3 | W Sailsn ] e
e HIGH SYM K |~ asaa Tlpdea m] e
Y wz0o3 "
5 $ } I 72 178K S 8% R1o L |= oddin it che] B RT
AIRL e | A A 1MSEIAR
LK -
FREINE ? e ] oo . }
SISV g I_J;, J5 Pg 43%“. Sk 2IKS 4 4K i
AT R a?)_(,ﬂ Ef-1'8 |
[y 1Sy
soded +15Y
e = | U258
=1 Hia oo N
AR g IJ4 U5 P5TAK TEK Ut " Lles FREG I 278
B B, - (4 LFA4E %-' -1 e
] AFRENY oz 1&4 m RIZ 4
FRCOMRSE POWER \ooef A [N R M P . |
i SupmLY 7 T reea o TP (20e) |
BOAED 1 i
425 E AZAI . | re {( SR | yen
B S0CK e
K
_ . L
— e — — T 49 +IEV
Lca
g 1 i C
2.2k
N ISV Lz re04
-5 DGZn
R1Z
TR l
(3IM) +I5Y VEG TST |
Jia-y | |
18 L . i
y R38
1 1Ak
Lows
I 'L 4s¥ sYM Je =
cemvi e B L 2 -1
vz A | . (2B6)
| ~ 15V A
6 A5 ERS 1
NES KILL &—Ah— —— i3 .
245K 1 -?H e ol uzd ) . |
g 24% i 4 U3 |q (267 . i
[ CA3YGAE =17 > AT
= R3b& cazcas W = 2404 fPS-AI0) B
L?;,\-(’Z 3! 1 Rz R S0 | I | C"r q +9
- | 113 "R Wi A Lo ! LRI R —vr ’——[
UEWEEP OUT | (s m—n IOl Lot P o
e P o aok e { e b Lo e cowe Fj
AT - | 435 i : (2e8; ",
/u\ 43 x) P R 9
s 274K —J L) Uz =
— == l o bEll -
iy 1 -
]| a!
=iy ) [} ol o
GCVT ST R20F R4Z
R4S R4 R42 R4z : ] e "
| aa,ké EEE 2k gexd zewg zie KO TEE U 0!
— —— - - | -8y = 4 7 06 Q
TLoso ! o { T
3. FOR ASSEMBIY [NTERCOWNECT SFF {NSTRUMENT SCHEMATIC bz 4 4 1 cis
9204-00-11LE, i B LDG COMVERTER 1 g.l RuursT rsv ! |
J. FOR UNET [NTERCONECTION SEC [YSTRUMENT SCIEMATIC qqgffr 1 ¢ MOBEL 22 ONLY .. L E&0 ]
0004-00-1111, tidl i BB Faduk _
& 21 = MGDEL 21 ONLY % -~ I
77 = MIDEL 22 OMLY e ot I e L
A ver [MULCATES WALUE 19 42¥[NAL, SEE "4RTS LIST. ACTUAL caa | IR B
COMPOVENT T BE SELFCTED &7 (" TEST, —— - —- -- i e S e R BenearcT 0 NAAVIE TEK wove | A
4. CAPACITOS VALLES ARE IN XICRIFARADS (ufl, 9% WATERIAL _Ic_:u_s'nlcn N
. RLSISTOR VALUES AR IN 2495, /8 WATT, 2 - -w;':;,wm . q" SCHEMATIC,
2. YARTIAL REFESEMCF DESLANASLUNG SHOWY,  FRE-[R WETH g Bo5% f bl-.c:.::?m:s JIL":L-H "MAVE":—DRM HENCRATOR
ASSEFERLY REFCRCMCE JESICHATICH A4, PO OTHERR IS SECIFID wARD "Aq.\]
AN TINSISTORS Bave 2800-11-0008 “S2°SIY w12 2A00-11-0047 FEN Rt SHIICUES 8ILL SELLUTED 4T UNIT CRLUSRAT!OIL. ] ey enzrens g e ) DO :‘- / _
RSISTE £ - . e T =t >
THRNSIPSD, . Sl 2 - 12 /'22 AIE-00 s | b
KOTE LURUEES CPULIWSS SPECIE EL : NONE e 27318 STIT [ ) J
TR 7 6 ' 5 4 4 3 2



www.ke3gk.net

ManualsPlus.com

8 7 6 : 5 ¥ 4 3 | !
I_Z'H:\f I ELM l aw l'_‘l-llll aro
THIS D2CLWMERT CORTAING PAGFRIETARY INFOR- GEMERJ{;\TOR. LDDD
BTN AN CExCY AIKGHT:S SFLONGING T
NAVETEE AND MAY NOT EE REFALCUCED FDA ANT
AFASOM EXCEPT CALIBRALGN. OPFEHATHIN, akfr
MANTEXNANCE WITHOUT HAITTEN AUTHORIZATION
CURREMT f5v SWITEH LM PREATOR SRUsRE TRINMIGE
ST BUFFER BUFEER BUFTER D
_ - +18
SH FREQUENCY £ ONE | - T e T2z
S FREQUENTCY ORGP RAT ot . 1 3T b
o - i RS Riad AR 118K 31 g
LTS fad 3123 R'ZE [ z CRIS
t 'l HP 28Il w HP2 &I
L _ A prea
. 4 ’ﬂ CO'SD ﬂrm 3598
e | e ENSTTI -0t
v "I: [ Y v
W F5T § 753 32 = cLiz L = =
HAGK S 2. ETK g 2N 3563 . I |
ZrES e =i g Voer —{4—"{2——\ £10
- wse Eial =18 —o—— R w5 —_
Y47 H.A0 “—p_a_ Il FE A
1rgw 15w - "
R73 e LA HFSGO(S
.I C-Q.’t# *CEL’? fL Bilol ; (L] RT3 (t ‘I‘_ R (=84
- = 2 a4 : q-'i'ﬂ.*a 24 AN
' Yow : . Lkl o P SFF i Ep | =2
h i P INHISNE EHETT
INM[HE ' cery x a3 .
(j\')__q%l,_ Fo117 1% v
. oy 100 Loty | cen
' = 5Pf
SR A C
R % 2HS4RD > o TRITET
. LR NG K 2T Sin-3
HE LomMP_ FOTTT INUTHO ;r-
TN ; rcorap b . JY U S T N : S Y ; 5 I A
| il ; ! Sod - : = - it
2 RAo ".|_| _ 28aa04 P TRICE ) u% : - T/:_j:\\ Qg < 10K
IMHZ =5 2K o o | | § v | ow cig e
ADJ 410 PE = T I bl i T & cas N B S }
s 330 \hw / toi e ) TRE
Ral 2ET é ok 4 7230 'y y ! :r” ROt eN3sey |2N35L3 oL - {a303)
: el @94 g SM
“ l’ ok 2 [1.6%9 _:_fﬁ o 2.4k = |/7Uﬁ|l 3ie gl‘fw
\ 047 ! G
LoMP TST .. g ZM3I0G . g .[: ) [P 301K [ i 5N330 €
1015 . ez | 2NGHES | 1 agp ] N3304| ] e
o " ) I 7y Py ] £
.2 é i .
| - 35 g
I f1C3) €3 ] o
I _| ]. ||C
. : ! - aised 7] g .
;o ess | wmesl o RS RES 1 54 < »9h e AT S
: 489K 5 E0OS ' 233 g 61K i Tk M.sK {_{, rocg Ok ;" i
; 2 T ; T et |
! W ! — - L _ [ —_— —15%
I - - - - [ -~ —
TEl )] — ] e o e BASELIME ALY )
sz} i s =
£330 ~‘f—3\ Fé 4l g;czw 43 L_ f T
5;-;{'3 —:'l'ﬂl i 4 5M =1+ i I'I, caq - 0T % y
- Isw T BAT T wvLae é I T MrLAR =
\MHE 1 M2 | oA .
A0S . & .
Av; ADd . . I + 5 <
ik 2M390L 2M3a0k ENBADL 1444198 p
YobHK RLIZ e 21 = =
. R —
- . [
el az fg7 22K PSTAS 124 - 2. ENK A E
SO ook +ol
s 212 ]
| £Res < an.9 cova 40.0 i
[INSZEL
INCZER . Ritlo )
b n0s, — ] e gqo.ﬁ
o ceen Lawos R INSZE2 W R
iz a4l R P are)
IWSIEES 2K 163 hA ] 20K
AR \ <? INS2BE
" oy 24 g
{ iy RCMOYE oLl BLARS R apay Jar:
J:C'49 I}I/QE CEE'?Q BT At gnFak sHerk cuses R BENEDLCT VS -948: \NA.VETEK PRPTTIRTSPEINTY I
Wl 4 FRIS2E Yoy Ma | ERIAL fE 1o - [TV
ey t = SCHEMATIC.
15K i 422
: il wmgm&‘?& G)EMEEATDE
.. —15 TIniEH oo s | BOARD (A4
' WAMETEE PRAGE 35 v -
—_—— CAO MOT SCALE DG gL sl rl',,‘: o _ - P A
NIt UMLIIE ATHFRWISF SPECIFIED FREQUENC\{ RAN(]E_ SW ETCHES sCAaLs ‘2] f‘i 22 ul]oa OO Lll Iz [N
. NONE ﬁé 23338 SHFET T aF L2
TR T : i 1 ' 4 ] 2 1
8 i 7 | 6 5 4 3 |



www.ke3gk.net

| 2 f
| 6 5 q 3 | ANMAaniiale
s ’ : | ¥ PE Vil Taaroir >
FUMTTYON 2ELECT CHAD EO0E D, PRATLPEL
SR I
fal . . - . _ . -
\:2:;3':"(&2"‘:“é""l?;n%,%f{:D?,ff:ifor”f;a'-rfg‘,f S-NELGMWERTER, Lt IY _I_-—— = w2 S TH a7 > MES0 32— —)ﬂD
A IHNTEN 2L I THALT WA i E . g it N
rehe TE clhio L Ri3z | £57 V-3 AL —— FRA 33 —— > Fkb
152K 7 E':M?— RN [ B0 ;!; 41— NTRE an N AFREQ D
) A3 =T b .
1ee 0 e | | 8 A5 5 15y BFy — - B3laMD
I T A | B R | i Az - 2 v b TT7END JD
Ki Fi21 _ _?Q?‘cit‘ Y NTH 87— AP BT ——>6MD e
oo 200 4 pi—L S (3A2) A8 ——> 415y BH —— 3 ADIST r %‘[D‘%
- A — 5 Uind BT — SGND L OMMECT OV, o
A . : FRENMFLIFIER, AD— 5 ERT BID — Y EMD § ey i 15T
. Ja ; — 4E6) L3 LD
[ l - ? b - -y y — N TENTSY
TRERMISTCR . l — can uere T ey AN — e D uLE IR G ———3 GMD
23z |' B [ ra:'z‘ . N2 ———— TR N . T:N -—
) o L — % sw - 3 5 EXT REF_ MOD, 2L e o
) INAIAG . esal | Ew ! 4s TP OLT MDD, 277 T Iy
275 2 1 . : —
— ) | g L RiBO RM3 ! I —— D SYE T 3 > :USCE;
. a4 K o u
213 & Nz/rn3ace & e 21K, BB —mee— 3 FUMCOUT (-20d4B} =
4. L% o SO MRE SHAPER 10— COmPTaT
> - ) : c IT {8060 N
RIZA |MAI48 s 3 FURLAUT ¢ L . ?m]:;
R 3 dpcen i3 e , e L
i R ; ceng LFoTTE wort1 ! SCMOUMTING BMNOC . 3 avn
g 200 I - —— i . e /j/ T 14 -3 BLMTET C
. 739 ]
TR I cezs DI o R4 focen - - =
S [ ] = 552, TP U3 l -
5! I-"Q'_z'f_ 21 1 ;T;‘,- o | l
= A e R - . 74
e & e o - ehY b
fas P Wl‘q_"_i‘) i J? Cinl T 1e0dfERY
o v kY -
i LT YR 0 - 2T Ll 50 i ,
Lo — - ’5@ ' o g é % 11 ao lews lewn Lees Jewe | i l-:f»e. J_CI'«:F,I I Qo J_cu 1 .
7 - En I Falr-ra) 1 N b N - - - - Yo -5
(=53] Cud 229 ! 2 A L] —— T T -i T T T -! _I._ i Tnf .Lﬁ 3
L. AN, 3 = —_— 308 ar f - jrogar
EiZé [ c;m | g 3 ) {_’50 2o
o - * - 5 «
LEVEL OBzl i
i &5 S0R LOWER L w2
e p— —_ —I TR, Laot
H ins igt
£FC ! wj%)a I I T 7
" — - "~ L7
i - LF WANEFOEM SYnNTHESI1ZER hEsa B 5 u ° SOUARE SELECT IR
+ 5 _ . {1o?y - l =
ko 1 . [ [os
NET TR A N e—
; 45 ME = ] j B
L, e = —D°] sonc
INI e sk s ] ) ol |1 134 [s [ Mo ne B
= _ 'i[_9 e e ¥gide oo i S— QLS T
LT u,foﬁs L Dy > . pry fc_ls & | = 0" N
— " TALD YT PRIEEE ‘a—qT_ TALS LA ik j|w [ iz[7aLsea) |-
. G e |— A " aacetne e H
Glil‘%’ml& AIg v [ UIO‘E"" I :_;q gl Z — Uils g
_w iJ L} 1 . =
Y13 15 E— am - T4FIE\I?'7 TTL 3G 132357 4
2 & — v (TALSaT 5
03 ]
o4 e . o
A1-18 2
L LF N — [
Rl
: 16
a2 S YR 205 S g]a .-_..._..10...m
.] Lty —_— e o = ) _ - . PR e
3 0 - - iy
: P | —-E—IU?.E Lt s
A IEET4 T R J'.'g T4F T4 v 7 o
| IE . - . )
| — In LIgE
—L I4J_u’J_‘1 lEny. o _HFGU\ |
AT i ST —
ce «"—r W 700} opri el
N ‘mu:oc..\b— ; T - vy P
3t e w2 L S| R Benzort [ NAAVETEK .. oo A
20 5 a5 WatRIA DT e
+5aw %0 a —_ - i [T T -
e S B T SCHEMATIC,
: o3 G i Lo <IN LAY EFORM AERERATOR
IS4 | aE3 TCLFARKIE "ot F b ;
= o i 5 T CIHERY BESFELF P M
f o Pk — ¥V P ‘.Lt”fc.;c’ FhEGL | POARD (A
- N k2 1730
- A HAa G . R a T T i -
s I s 21 /27 | J0hao-i | L
\l]_[ Ui TRIGLER. LOa1d NN = 23338 - 3 4 |

B 5LCR a2 T AT CUFRFSS
Frwied go n e

3

2

com



@1 25)

www.ke3gk.net

M _N o~

PIUSLE

om

THIG DoCuwzd, COuTaird PACPRIETARY INFOR

MATIOM

AND DESIZN  RIGHTS AFLONGING  TO

WALETEE AND MaY NOT BE FLPAGOLLED FOR ANY
AEASON FXCEPT CALIBRATIZN, OFEHATHON, AND
MONZEMANCE WITHOUT wRITTEN AUTHORIZATION.

OUTRPUT AMBPLIFIER

TISY

BREBMEPLIFIER T
| T

(2T e s

%78

FATC I

HER

; cs2

azpe

PEEAMFLIFIER
R

R4
BV
’K 754

WCTE LRLEFES CTHFRWAISE RRECIFIED

< RuaD é

Bl
160
Rio
g
2ilsh
(1.4 90
! < R’

ZcH3543

A
AR
IMSEE2
;
C
CUTPLT PROTECTION
|L [= 1) AEB dllp UNETTIE
\ Lao, L, \ﬁf, 12 VB FunGTi>
v I R 1o ©) SNTLSon)
ra|9‘f foda nmz Fi |
3 2R53 |
|oo }g
R . FCH N ‘”53'“9’" R |
1 B
[ATS ) I I % 6}9
- i 2
— | L 293 | P43 -«
ST o) | o S5
: ﬁ;?:elzz e 2HSTTI :__|]|"_‘L oo | ¢roz 3!“5232 REL, R139 | vz ace. FukCTIoN OUT
i wRisa |z N A 1. 0 ) (-20dB)
i < 2.5 . _ 253 245 i
: . 7 v ,
=2y e RI9B S v R8s i i
: 1041 %? et T ‘]; | | i
; | i [P -
l i ~15v ! H Cioh L
' )
¢ | et éEISD B
3 < 1} 1419
W ET & Ai _—
i
y | L FUMCZTaT |
_— 233
- ! PN ER | -9
- gy SupELyY =
'L:‘ BD ATAL | g
&2 oN aorsr |
RS * o%sa)—-:’- —~ped :
5 T OF=3ET &4 | NEN )
| ksl
S5y
l | 1 T
L—— I 13 |
@ 3
N . i |2 7
£ 42 S | : ]
E 4 . 2 -9 ol z Mo
(G 3 1“5 2 = {l Wl o s <
2erE PRy Ry Eugy
TTTTTTTTIATTII AT IR TT TS s i SEnen e [S10] NAJANVEETER oo A
—umew IrgadodaT 0D n Y et T e o 22 [TITLE
—hL— 'W”fmm oo ‘:"HEMATIC
1, Iija g2
10 CDM}TR& EDA@D -5;'2'-&55”m FROCESY ’{;"T?EEISE 5:;‘&':59 EDL\QD 'f &‘4}
- 0 0T SCALE D |mose wo g -
e T | 2172 G1O3-00- 1k | L
NO N E ey 73338 SAEET o ae &

BArERU AL Ly T TURTESS

LELTETL e k)

2

1



www.ke3gk.net

ManualsPlus.com

8 ! 7 | 6 5 ¥ 4 3 2
I {R-!-.- I _ ECR !f“_!nr{;. &®P
i coE BETALTCT REMOVE 3% CUT TRACE AS SHOWN. 1. _%oE PN
! Tuih JOCURGESC CONIGING BROPHILTAZY INFOR. [ Tt INM3TALL R204 ¢ RECH | TEFLOM SLEEVE '
' At ' PRLL DESIGY  AISHTS ACRNTEIRG 1O I|I e . LE&FD?&LIIE STgL[l)_LR Eof_l}?’LL EFN ;(I'J';E’Iulzoﬂf_pc TR AND
. L AR PAAY MOT RE RFEATODUCED EOH ART r -;‘ EJ - 3 .L - E. ; £
. e e, S RIBATION. / / 7 BasE LEL'ADS_‘ SEYS 35 (ARt Conmer'T Yo Uzl
| / FINE 9 AND & RESPECTIvEY AMIY SCLDER. S0 OEFR "
: ! EFITTER LEAD TO Ra02 { RIGHT SIDE}. Q35 HEGHT < /27,
I| T / / " HIGH FREDUENCY . | D
: S v R TS COMPENSATION SWITCH BUFFER | COMPARATOR 1 SIUSRE BUFFES
st I |
Py | 1.
f"’lﬂméﬁl ET D l ol 1 T oA 350 Bowy w6 08 KL
T8 T ¢ [ BE Blpige | BOE
! [ A1 ] ur! Q I ~[2— el r ! ! -
h : RE3—  —RB~ -Ri8~ y —Ri- =
N R R ¥ W g ) R aCRi- CIOM =
] B8 SR ETE) N ( HIRM- Cﬁ} ~CR18 2
] | 1% I —fig?— ipl  «CRIZ- 001
C74 e  R204+ M[RIE- | Ot Q78
“h-_ 1 0
+ ~CRaM () ?é N I
RN
1
______ Q) 1 03 — .—E"E
= O ] D
E HCRT=  =CR10Dw = ' a4
-CA1d= HCRIZ- |U‘!'“HL§'* O
-R56= | BwPTE
P5 —[:3%1—] D Zheg- | @ 'LTé 1 ~AYg—
L T EURRENTSWICH, . _TE o manGle
o, L \ i g U BUFFER _ c
% 1 1401 O Im @ i 3]
L1 = -
% rebipeie /0 ©)B(e)sE L]
" 2 Ivxl ral | —pitg- D -m‘%ﬂﬂ- R~ = § '
———————————— —RI0B-  -CRIGm
LF WAVEFORM SYNTHESIZER B r—l B e _Rit- =8
CE% Eg W - : —m::iv_ O pphW- Wi, 2EL R
& . R =R TTm 2 SEL O6S
OO0 g | =R "y gl ZRIl- 2
1 I =
E17 £ . | o8 —AllB-  -CR3DM & O
* -CiE- F 055 __mm__ __H_CFE.}_._ J__Eﬂﬁ__ —_—— 4 -
_ L > boORBl= RO 029 D & R
T bk & JEEBE m
- . e 3 T [CRAB
i 8 us i s .. “RI75- — — — Ji§ —
: # . - WORG- 3
; | “"'J-:':'wlf" | 2em=
r e ] ol 2y —R154 =5
; & E RESEEREE 03, CREh Ees
$ e T T De O _,5?5’;;} T
' 8. b TR L o 00 S— B
e = _rp— ixZT | -R1E- = =ET oM o o -
| I G- BB Oé 3 e L m BITITEZ 5 B
e - i —L86— LI:'!.‘:"_Iz o -Rtez- + % HTS—"'_ L BLIBLEN !
(] -CRI3H [ ~L106— A = g —— 5 <
' R ~CRIS™ 4 pppamapLIFIER BBt -RiB0- . -Chag 1y ms o
. I SUUARE SHAPER PREA e LRS- | =} (e o
il =—-— ——— —_L—_ﬁU'ZD__J— v —R195—~ | || = el :
U4 u uig R mir ; E":Im 2
! & g\ e/ — <hE- b L EEa) (23 5
5 ci’ | 3 1 UTPUT mﬁzQ:E)u _Ei:l HELHRHEJH - ) &
! oY I_AMPLIFIER ! | tRe2 v o
; (OFn un ¢ 1 &S ;1 O O e _': o
u1s Uy TTU == Q o | — |
& £ 4 | AL L _Q
5 3 : : & : rrl -
~ L'r———‘ i
. * . 4 w0 Om "B d) OUTPUT ]
LF WAVEFQRM SYNTH. FROTECTION B
]
/ b
! [ (_.‘5)
i CABLE HOOHUP LIZT e 6. wiBes abl DORFR GETAINCE FELY UABLE X5 1207-00-1120. e SEPAR £ amem i
; @_ FeFT DESTINATION fmer [ Destmaniod S, TR ALY DNTERCSANALTTIN SEE IRSTAURENT 509001 O —
. b To P = T . REMOVE &L EAs 0 ks e
m I nd ':EIZIS £14 me | E21 “E'ZB_ I'::I)ﬁu—ll_l—l]_-ll,. o SR, M:u_n[::ax BHASF EDGLE ;.m.l:.':_:l:ml:,_‘t o (ot B2 \A/AVETEK AR DT Fiaroes .A
& \ / W E7 5] e j™5| e | Ezad 4, 739 4 o530 ALJED ARE T BE SELECIED & LM3TRLLLI A7 AT TEST. : e
‘ Rﬁ:r:su -7 ol B S = 3. L‘;b;ﬂleUEE; RORSHAL,  ACTUAL CORPOSEHT YALUES T 3¢ SoieliEy ——  EmEEE T pea, WAVEFORM
o £ ¢ L =2 7] Py L S MIT TEST. R T
B arf -8 CTHN h  CE 2. SEE 0M05-00-111b FOR SCHEMAILE, T SIS | GENERATOR (A4)
DETAIL B w3 Bl BN & 2o b Ed & " N WAVETER MRICLET :i" ! :13 ANGLLS -1 .
il ee e /I\ PARTIAL REFERERCE JESIGNATIZS SHLY, PREFLX WITH BRI T T
wh i‘én,s L e+ § —- ] ASSFMBLY REFERERCE DESERRATION A4, 7 Frea L v [iCT-0-1124 INJHJ
' GOTES: ' T 23418 AN N
- = z S 4 a 5 2 0 1



i)

8 7

THIS DOCMENT EOMTAIANS FROPRAIETARY INFORMATION

www.ke3gk.net

lus.com

ANO DESIGH RIGHT SEELONGING TOWAVETES AND AT NGT
® RESROOUCED FOR ANY SEASOGN EXCEPT CALIBRATICN,
OPFERATICH, ANE: W AINTLSBNCE WITHOUT #RITTEN A
THORIZATION

SEE DETRIL '&

Z95 .05 ‘ >, S1fin R MAY kY

[z Pca) A -
! - '\_]) (REF)

¥

=i 505

T N PR

DE TAL A
CABLE FOHMIMG - INETALLATION

MNOTE UNIFEE OTREAWI S SPECIFIFR

CABLE INSLALLATION

{CUMFOMEMT SIDE )
SCALE 11 f1

g
7\m
. 2

/‘MUTE:MARKER':”

i

-

LABLE WSTALLATION.
{SOLDER SIDE )
SCALED
FEYQYE ALL PUFRS PRLAH, # . MTE
AND BRERK, SHARF EDGES -J/__,{:A GBife i |70 5] —
RC Lk WAVE TEK ..oua cuvem
MLt T 2.5.27 |TITLE
e "‘r"l‘ ‘;‘"ﬂﬂ Wi FCA, WRVEFORM
",srf?vz-- pm GENERATOR {(n4)
ﬂ:?ui:‘rsn PROGESS -(’ !
UNLESS QTHERMSE SHECIFED Lo —
L — %Ml?n?ﬁgss;:é{n MCHES GIZE |FFCM M0, DWG. HO. Y
- FRARCTIONS DECMAALE  RMGLES D 23338 T 100 = 00’1 1 24 I\‘f\
—_ 1. EA-.230 e
D40 NGT STALE DRAWING | Vst o me = fecae PO TED MR 22 |steer 2 oF 2

. Ma{niuaIsP

| [:7] Im‘rEl A

SES AT 4 OFOE REw Do

[110C-00- 1124 [ o

2

‘ 1




www.ke3gk.net

US.COMm
L ]
THIS DOCIMENT CONTAINS PROPAIETARY NFOR
WATION AND DESION RIGHTE BELDNOING TO
WAVETER AND MaY NOT BE REFRDDUCED FOR &b
REASOM EXCEFT CALIBRATIDN, OFEHATION. AMD
MAINTENANCE WITHONT WRITTEM MUTHORIZATION
= T . e | S— : : '
REFERENMCE DELIGNATORS FART DESCAREPTION R 16- MFGR-EART-NT MFER WAVETER HO QTY AT REFERENCE GESISNATORE PART DESCRIPTION OR[{ —HFOR—PART—NO MFER WAYETER WO, GTY/PT AEFEREMCE DES1GNATORS PARY DEBCRIFTION OR IB-MFoE -FamT HERR WaVETER KO GTY¢PT |
- - S ———— i - . |
NINE SCHEMATIC, WAVES GER 21a3-00-1114 HYTK 0103-00-1114 1 | r153 R34 REE.MF. 1 /84, 1%, 13 7% RHSEO-15E7 - TR arh1—-03-1372 2
N . . €£aa CAR. FET ' C31A872F BIEHD | 1309-90-0ds3 | 1 :
RAD TES;{:ETHO“I Z FW DHM 41 lsR-000 -2 34 BOURN 13d. 2223 1 POLY, . COATMFD, S0W, +-1 Ri3] R135 R171 R1¥7 REZ. MF, 1 /8%, 1%, 150 RNZ30—1 50 - TRH 4701-03-3500 | 4
: noAXIAL
: . -~ B RL7E FAEG. MF. t /B, 1%, 1 5K RIBSD-1 5518 R aral-od-1%01 | L
. cas £25 €31 AR, CER, SPF. EKY 0030 cRL 1500-00-5011 | Z 1 WAVEFDIRM BEN BD 21-1514 WUTH 1700-00-1114 | 1 '
|
i 5 W -152 T 4701 ot
! 1 oc1o £109 C1¢ C2 CAP. GER, 100PS. 1k n0-101 cRL 150001011 | & GE1 412 J1F Jid 215 Jis CONN, BHCIPCS 2g7:61-1 AN 21002010015 | & R RES: MF 1/BH, 1%, 15 REE3S0-158 AW 03-1308 | 1
: . L P15, - i 5EaT TRU -0z
! CLOS CH4T €46 047 CAE ©31 | CARCER, OGTUF LRV IC-102 CRL 1500 -01-G811 | 7 a SKT. IC. 14 FEN LMLE14F~10aT BURND | 2100-GCa-ooes | 1 RS54 RES, HF, 1 /HW. B L5 BK RNZID i s7ol-0s-1382 | 1
€55 o7 L : g r193 A71 RES, MF, 13 1%, 1. PEA | ANSSD-17EL T a701-p3-1781 | 2
| H a SOCKET. MIMTEERT Feoel-012 AERE 2iH-oa-G07a | B
c7s | CAR TER MON Q3F EACOZTSULEITIONS EURMG | 1300-01-03L% | 1 : : R203 RES, MF. /8. 1%, S78K | RNSSD-1733+ THY 4701-03-1783 | 1
30 AXTAL HEN T COMN, HEADER, 1% PIN CA-[14REPI00-330-09D | CA 2100-05=-00%3 | 1
. ! FhE - —ga3- ——
! 101 C105 £104 GLO& €11 GEF GAF. CER. HON, . IKF. 50%, | CACOEZ3]04IDS0A CoRMG | 1500-D1-040% | &1 | e RES, 5. 1 4R, 1%, 182 RN33D1E=0F TRH | 4sB1-03718R0 | 2
. Cf5 L7 014 C17 CL20 Tl Clox ANIAL | Fit P2 FZ F3 FUSE, 1/24. 125WIRC) 255 500 LiTFU 2400-05-03% 4 i - ] -3
i ¢23 cz2e (27 can cad {30 OE2 | ' : Ai1al R24 R&T ReBE RES, ™F. 1 /BW, 1% EK RNSS0=Z00 | - TRHW 1 AF01-O3-2001 £
! £ame 35 035 C37 04 049 05 a HEAT SINK 207 WAKE JE00-11-0001 | 2 i + : - 4701 03—
© o num CR4 Cme G5B fe a0 : i R1O9 R113 Ret7 RES. MF. 1 /84, 1%, 2t ANSSDI-2002F RL 01-03-30d2 | 3
cal {83 Chd Cod b LET C48 : : 8 TRAKE IFAD 333-125-KY BLIMM | 2900-15-0017 | 2 4 R201 RES 3 4701-p3-a2
Cis Ts C70 €IL C7E 077 €A RAP £5, MF. t/8% 1%, 28 5 RH5SAT-21RIF : TRW pa-awsw | 2
. £E1 (g3 CE& CHA $BY OO 09 & MOWSETAIL 2825-75-2 RUBTH | 2BGO-12-000% | 1 2 - i —pa-
| God con ca5 Coa dw7 C7e \ . R137 RES. MF. /54, 1%, 221 RNE30~22 T LT i TRW 4701-p3-agio | &
; Ril AL3 R1S7 R3E POT. TOF TRIM, 20T, 100k | LSHAL00K BECK AROF-FO-O0L | & i amRr 2 204 N TL-"TRY UK = F 4708~
i cas CaP. CER, LSQRE. 14V DO-151 cHL Lsoo-o1-5111 | 1 | aéés H:é:ﬁi:lgqiﬂ RES: MF. 1B, 1%, 2 RNS3C-2211 THW 1-03-g211 | ¥
. ' RL03 RAL PDOT. TOP TRIM: 20T, (G4 | SBR1O0M BECH G 4409-%0-000R | 2
oS54 CTE LCAP.CER, 1. BFF. LRY NCDL. IFFIRWKISE-CR SI1G 1500-01-3307 | 2 ! : | R1&sé RIFE R1%9 RIT RES. MF. 1 /78W, 1%, 239 RHSSO~2470F TRW A7P01-03-2490 | 4
REQ FOT. TOF TRIM. 20T, 24 BERAZH BECK 4807-90-0004 | 1 !
cre + [AP,CER, . D02, 1RV DO-2225LL CAL 1500622201 1 R13% Ri40 K148 R14% A15 Rig RES. MF, 1/8M. 1%, 2. 49K | ANSID-B471F TRW 4701-CF-2471 | U8 C
: i Al RIS A147 FOT. TOR TRIM. 20T, S5k SEWRH BECK 4&G9-90-0013 | 3 RAL7 RJS RS0 RYC :
| cea Caf CER MOW 2 7FF S0%| CCOR¥DiQ . ARCH 1B00-02-T3%5 1 1 i H .
! | RiZy A124 Ri4d RED POT. TOF TRIM. 207, 200 | &SHWAZOD BECH 4505-50-002G ; 4 | A133 7138 Ris® R3AT HES-WF, 1/6W: 1%, 28, 94 | RNJS0-2893F TRH 4701032472 | 4
H H '
. . - — 1 ) | o
H
WA TITLE i ASSEMBLY NO.  1100—G0-1134 TITLE ASSEMELY MO, 1103—Go-1t1aa REV TITLE AESEMELY MO 1100—00-1134 REV
PAAHTS\'ELISTI EK . pga waverean sty : WAVETEK . PCA. WAVEFORM GEM r-| WWAVETEK [ e
PARTS LIST | PARTS
I FACE ) I | E PAREE 3 usT FABE 5 ‘ |
r R | — . ! r . . e - I ; . -
| #EFEREMCE TESIGMATORE PART DESCRIPTION R 1G-MF GR—-FaRT -HO HFCR WAVETEK 10 1 GTYJPT REFERENCE DESIONATORS PART TESCRIFTION CR IG-MFER-PART-NO MFER WAEVETER NO. GTYSFT | | REFEREMCE DESIGMATORS PART DESCRIPTICH OR§G—MFER—-PART-HA MFER | WAVETEK MO aTy/pPT |
H i _ _ . |1 :
; CAP, CER. J3PF, 1KY DO-330 LOMG LEaD | CAL 1500-03-200: 1 | '
| | ] A132 R137 K151 R1A4 A3& RE§ POY, 20T, TOF TRTH. | &BWFEOD BECH ALOF—F=-0023 & RIT HES MF, 1/ 1%, 37, 48 RWSSE-2742F TRH 4701-03-2752 1
cEeT | CAP.CER, 33PF. LKV Oo- I3 CRL 1500-03-3081 | 1 Vo D OmaG OHM | .
. i _ ' ; R1Z4 R1gt RES. MF. L/BW 1%, 27 4 1 RMSSE-27A4F TRH 470L-0F-£749 | 2
!ogioT | AP CER. 330FF. 1KY DO-231 RL 1300-03-3111 1 |\ R5F AP REQ RTA RIE RES. L. /80, Tk 4 7 RC-1/2-4R7d STHPL | 4700-25-0079 3
; ! : © R53 RS RES, MF. 1/BMW. 1%, 2. B7R | ANSSD-2B7iF TRH 4F0V-03-2871 | &
Cis f2@ o7 Cap . CER. 470PF. 1MV nn-471 IHL 1500-Ga-F111 + 3 - R14 RES. & 14EW 3K 1M | AC-1/2-1050 STHPL | A7OO-25-1004 | 1 |
: L ! : | ! 1 RL154 R3S R KES, #F. 1 /B4 1%, 3. QLK RMEEI-301 1F . THE 4 r1-03-3011 a
i i3 CAP. CEM. SAPF. 1My CO-5&0 THL ¢ L500-0S-L00L | 1 R119 Ri70 REF1 RSB R&) RP2  AES. #F. 1784, 1%, 100 | ANSSO-100GF TAW 4701-03-5000 B |
. i R7S R93 | Riad H¥2 RIT RES, MF. 178U, 3 &: 332 AH$5D-3320F TR ar1-3-3320 | 3
CHZ CAP, CER, G2FF, 1MV OD-820 CHL 1500-08-2011 | 1 ; | B
- i RID2 A1&0 R1al AZDa RT7 RE] RES. MF. 1/BW L% 1K Rreadl— LG 1F TRY | ATHE-03-1001 | & R1&% RES. MF. 178Uy 13, 3 3@ | RHESD-3321F TRH AF01-pA-3F21 | 1
C33 C42 DAP, HICA, Z30PF. GO0V DM13-3d1) AL 1508-13-3103 | 2 ; :
| m125 RI5D R15& RIE R190 A2T RES, MF. 370U, 1% 104 RNATh-100aF TR 4701-023-1002 | 11 R130 R34 AEG. MF. 1784, 1%, 33 2% | RKESD-3322F TR 47Q1-93-2222 | 2 F—
1T CoF.MICA, B2PF. SG0V 1 DMiZ-BR04 | R 1500- 1B-2000 | L ! R41 R7?9 RAE3J RB3 RIW ; |
. : 1 i . Rea R&R RET . REG.PF, L/8W. 1%, 3% 2 RHBDO-FFRAF } TRm 4701 -003-332%F | 3 )
=kl - 5 CaP, ELECT, LOMF 2o 1 MRE 10783 PoNIn 1500-31-0032 | 2 R1%8 . RES, #F. 1/84. 1%, 100K RNS S50 1003 TRH - AT0l-e3-Ie0h3 1 H ) I
®aplaL LEAD. BF 15 | ' RTo RES, BF, i /BH. 1Y%, 392 AMSID-3720F THH ATO01-03-3920 ¢ L !
' ) R10 R3% RES. MF, 1 /B4, 1%, 1M RNSSD—10KFAF TAHW 4701 -03-1004 2 : .
ciod Si02 C73 oT4 CAP, ELECT, §00MF. 35y HRELITMISVERLL . MIC Lz00-31-0i02 | 4 . ! RLE3 REG: HF 1780, §3%,42.2 RNSE—4 7R 0F TRW | 470t-03-423% | 1 !
RADIAL LE&D. 5P 20 i RLOO R173 R1#8 R1T? RLSD | RES: MF, 1784, §%. 10 IG43EDTOR 1007 HMEFCO - 4701-03-1049 | B
) RG9S R&2 R73 ! ; AT RES, MF, 1/8W. 1%, % 32 | RM5S0-4321F TRH 4701-03-4321 | 1
c7a CAP.ELECT. 47MF. 20V ¢ ULB1.J370M NICH 1500 34-7000 | 1 ! ' .
Aabial LEAD, S8 .20 | : ReS \ AES, MF, 1/BM 1%, 14 5% ANSSL-10TIF TRW 4701-D3=10%2 | 1 I Rips R123 m127 W7 RES, MF, 1 B, 1%, 4, 540 RNSSD-AL4Lf TRM AT01-03—4asl | 4
! !
| . .
i c£aa ;;;bunn. 3. 5-13FF. oFs—TR1K0-02 3 SA13PF | TRIKO 1500-31-3000 1 Ri&tA RY4 I RES. B, 1/78W. 1%, 1 1K RHSSE~1191F THH 4701=-03=5101 2 ] rga ¢ RES. MF, [ ABEW 1%, 46 d4H RMSSL-4498F TRH a7il-B3-d4a42 1
: i i . ! : i !
| | ' A173 RES. MF, 1784, 1%, 121 RN550-1210F TR aros-03-121d | 1 T RiZ RES. #F. 1¢84d: L%, 4. 758 | RNSSD-4751F TRH 4F01-03-470 | .
| Ao CAR. VAR, T-3ERF z3ow | 7S5-TRIRD-03 7435 PF TRIWD | LS07-53-5000 1 | i
' . K147 AEd RES. MF, L/B4. 1% 1. 21K RMSSO-121 1F TR i ATTl1-a3-121% = Ran RES. MF. 1#39. 1%, 455 ANSSD-4770F TRW A7 1-03-4971 1
cas CAPLMET 3184730 EIGHO | LS0R-95-0042 |} ) .
J.'-'le:. . DATMF DL 50V, +— | K142 A145 | RES, MF-1/8W, i, 13, 1K RNSIC-121OF TR aFdl-G3-1a 7 7 ! R144 H173 REE RZ R4 R32 R7  RES MR L/78H 1Y, 4 794 RNSSD--1~ 50 TR 2F01-03- 4571 it
K TAL ‘ I fBS ¥ R9E
|
i
_ . - - | . . L. . re _ . — ! 1 L. i | E
' TITLE H ASBEMBL Y M. 1100-3¢-1172 AFW WA a | TITLE H ASSEMBLY NG 1100-00-1124 | OREY TITLE ASSEMALY MO 1100-00-1121 AEV -
Y VAVETEK L Pea, UAVEFDRN SEN ! A WETEK PrA, UAVEFDRM CEN ! Hoo WaveTER | T aerom cen | ™
: ! i 1 I
: PARTS LIST ! pagE o J * PARTS LIST pAGE | PAHTS LIST I hcE & ;
: L. - - _— - . — e [
REMOYE ALL AUARAS ll’““" oare W
AMD BAEGN S-aRP EGGES A\fE I EK
MATCHINL PEQILNGR ELL R cl N
TITLE
e PARTS LIST
MOQDEL 22
TOLERARCE UMLLYS
F i OTHEAMISE SFECIFIED PCA
WALFTFY FROCESE ::' ':;g GNGLES - WAVEFDRM GENERATOH
Qi3 BT SCALE QWG [MoDFLRD uri o W
nerTE aWLEES UTAFALCy FOT B ET RUELE o 1100—00—1124
2R 233138 SHEEL 1 rE :

T ! - 6 1{ 5 4 4 3 | ] 2 | l '



www.ke3gk.net

ManualsFiIus.com

2 |

{ HEW | ECN i Ay lonTEl S
THIS [OCUMENT GONTAING PROPRIETARY INFOR-
MATION AND DESIGW RIGHYS BELDNGING TO
WAYETER AND MAY NOT BE REFRODUCED FOR ANY
AEASON EXCEFT CALIBRATHM, CPERATIDN, AND
MAINTENANCE WLEHDUT WRITTEM AUTHORIZATION.
REFERENCE DESISMATORS FaRT UESCRIFTION (MR 1 G=MF GR—PART 43 MFSR WAYETEK WO ATFPT REFEREMCE DESICHATIRG PART SESCAIPTION DR I 5=MFGR—AAAT-NO | MFeR HAVETEK HD. QrysPT REFERENCE DESIGMATORS FART DESCRIPTION OF T G—MF&R—FPaR T~NO MFER WaVETEK NO. FTYPT *
] .
CR18 CR3& CRIF OR3EF DRI3 — : —F 4
R182T R3S RES M. LABW. 1%, 5¢. 1 RM230=S1REF TR 1701-p3-511% | = U1z $¢EE AND. GUAD Z-Ime. ; 7aLSom TI EQO0-74-0810 | 1
. o CRi14 CR13 CRE CR20 CRE1 CR3 DIODE 14148 i tra248 FaIR Aqur-os-eess | 34 : i
R RES- 12 LS 15, 599 1 RN3OD-S4R9F TR ATOL-03-3457 | ¢ CR2! CR3Z CA53 CAS4 CREY COMPLTER: &./F. 75V, 2000 Ute GATE AND. 3-INP, TTL : T4F11P0 FAIR | S0o0-74-1100 | 1
174 RES. . L/ 1%, Sb. B . - . . . CR4D CR41 CR42 CRAD CRAL A&, GWITCHING :
€S- b LASH. L, Sh i M0 FERT KW ATOL-03-3sEY | 1 CRAY CRS CR+ CRE GRS i U1y uE3 FLEF-FLOP DAL, D-POS  74FTIFL FAIR 2000-74-7402 | @
i o
A1a3 REE Wb /B 1% 576 | mesen-sreoe AW ! a701-03-37aD | 1 CRiG CRLT ‘ DIOBE 50B2-2011 so8a-2e11 He sma9-oz-z811 | = ERSE TRIE TTL
H SCHOTTEY. 19V, 2CMa — T am
e BEE “F. LB b AT RMSST—E0A0E TEW aT01-93-602a | 1 2 13%, (R} | 1&_¢[E kOR, GUAD 21M2. | T4L&B6 TI BolO-7e=ga1a | 1
a I A <P TRANS DHSS19A NPH ZHZZ19A = A901-02-25%1 | % |
a4 LA EA RMSSD-L1G1F TRY 4701-03-a191 | o ! GEMERAL PURFDSE TO-5 X us FLIP-FLOP., DUAL J-%, | 74LSLG7A T2 8007-1—0710 | 1
TTL
. Riz® RES. ¥F. 1/8w. 1%, 851 RNSSD-4B10F TRH 270L-03-a810 | 1 a4 TRANS ZNFFOSA ENF sN2ROSA NEE apoi-gE-somr | 1
: I GEMNERAL PURFDEE TO-5 8 —g1 - _—-
i rias RES. ME. 1/84. 1%, 6.B1% | RWSSD-4311F _— P ] i3 ) gi\IE NAND, 13 ENP. 7ALE133 Falr BOUF-41-3210 { 1
! R - P . i @12 @i B8 619 20 429 03 TRAMS. MR TO-92 ananed FAIR 4F01-02-5£30 | 7
Fl124 R128 RIS RES RES: MF. L/BW, 1%, &, BB | RNSSD-a®ELF TEW A701-03-&FE1 | 4 o Ui COMMTER. C¥NC 4 SNFALETSREN 1 B007-41-6511 | 2
; @1 Gla @2F 03T Q35 G4 as TRAMS ZNIF04 MEN ZHIT0S FAIR 4301 -03-G040 7 UP-TH, TTL H
R104 R1G7 R2? RS R4 FE RES MF. 1/GW. 1%, 7. 8% | RMSSD-TSGIF TRM 470 -83-7EO0L | & GENERAL PURPISE TO-532 } !
i R uB I FLIP—FLOF, 0OCT D. T i ap0T- 4
. R172 RaTz REE. MF. ]/BU. 13, 92% | RMESH—E2 Sor TR 4701 -O3-ees0 = 807 G927 G24 G625 026 030 DA| TRANS ENIID6 Fue NS0 FAIR 4901-0%—%nao | 7 | : LaF T LSara T T-43-7410 1
SENERAL PURPOSE T0-5& L 1C. PROGRARA A TH P
I RS! AES, ME. 16, 1%, 8. 2% | RWSSD-EZS:F TRH A7o1-pa-gest | 1 ue e ?gu:n ED £200~a0=0247 W 8 o247 | 1
! TRANS. FrCHANNEL INBs6Z mar 49010054520 | 1 | REFIBaDG-37-1400
: Gy . Pt G5 !
I RI1OE RllZ Rii& AES, MF. { /B4, 17, 50. % RHSS0-SORIE TRH £701-£0-90%% | 3 FFETS
¢ RInd RES. MF. 144U, 1%, 1k ANEODLS01F TRH 4701-13-1081 | 1 al4 17 THANG, M—CHebEL FETS| an=1g9 moT A9 —ga-48%0 | =
R1BS REZ, HF. 144U, 1%, 1. 21K |, RNEOD-:3iIF TR 4701-53=1311 1 Gl 81 Q13 @27 7B G3IZ OF| TRANS ZRNSTFI PP oNaTYL NEG 430t—03-7710 7 | C
SHITCH TO=%2
R&7 RES, WF, /. 1%, 559 RNECDATFHOF TEW A70]-12-4990 | 1
i ‘ Rizz THERMISTER 1K=50L-K MeI F300-00-G01l 1
!
— . | . — i - . . !
TITLE ASSEMBLY NG, 1104-00-11324% REY Tr —00-1 12 REY
v WavETERK i | TLE ASHENELYNQ.  1100-00-1124 TITLE ASSEMBLY k0. 1100-DO-1124 REW
: ) PCA, HAVEFDRM SEN | M WaVETEK | FCA. HAVEFDRM GEN L] WAVETEK P, WAvEFORM GEN H i
! PARTS LIST ‘ ) PAGE 7 ) PARTS LIST | PAGE ¥ . | PABE 11
L L — ... ] 1
REFERENCE BESTGNATORE PART DESCRIPTION ORTG-MFGER—B AR T-RO HFER WAVE 1ER MD. STVPT REFERENCE DESISMATORS FART DESCRIPTION DR [C—MFBR—P&AR T-NO HFER WAVETEK O aTY/RT
Ri1%& A157 RES M, LW, £%, 100 BNFAOD- 1300F TR 4701 -33-1000 | =2
WY CABLE: FLEX CIRCUIT 1-8&547-% AP L] —-50- 0005 1
RIDS A11l R114 RES MF, 1550, 1%, 108 ttioo=F 4B 4TPF-00-CO%% | 3 '
b ur Dac, @EIT HI-EFEED DAC-GEEG AR T000-00-0E00 | 1
R4 biopE, 2ZEMER, 5. 1% 5% 1M7SLa FaIR A4B01-GL-0TH | 2 HULT
TOL, SCOMW.  COR. |
714 ! u1 OF 4rP. ENHANCED TLOSACH TI 7000-00-5400 | 2
JFEY, PRECESION GUAD
£R34 CRAS DIODE, ZENSW. & @Y 1734 Mirs 480101-0754 | 2 o
s 37 OPF erw TLOBOCP TI Foio-oco-BoH | 2
CR& BIADE. ZEMER, 7 SV LNFITSA MaT 4801-01-075% | » B
7SE a3 e Ls3y2-52 LIngy | 7o0t-ca-1z00 | 1
| cRaz DIQCE. IENER ZOCHW W53 SIEM [ 4801-D1-095% | 1 T ua PIDDE, WLTRA FaST, cA-3017 REA FOOO- 301900 | 2 -
SILICON PLANAR LW CARACTTANCE
CR22 <R24 gigggagiﬁgguiw& JUTEET.EY HOY 4B01-01-4740 | 3 Ugs USB TRANE ARRAY, MPN/PNP | CA-OO9SAE RCA ToO0-TI0-F&50 | 2 -
=] 0P AP . NEDS3IF 3] FOOO-S5-3930 | 1
CR1 DEODE. ZEMER 9. 1. INFEaT TEL 4901-01-523% | 1
GLASS SILICON. SO0ME vz Us SW, BUAD ANALODG. CHOS| DER11cC SLLOW | BOOO-BR—iltd | 2
CRZS CRZ4 CRIT LR23 CR29 DICDE, HleH iN32A2 FAIR ! 4a0L-0iuseEz | g Lzs SATE, NAMD. GUAD ZaFaoec FaIR anoo-7a-pone | 1
CR5% CR4B CRAZ ﬁ:;;mcnme, ULTRA EINF, TTL
uis uae CATE. HAMD, GUAD ENFALGO0N TE BOOG—7a-0o16 | 2
CRS2 CRSZ DIODE, ZEMER 124, I T E XY maT 4B01-D1-524% | 2 A INPY TTL
SILICEM N#IDE. =W
uig GATE: NOR. QUAD, T4L=02 TI EDOO-7A-0210 | 4
LRSY CRE1 DIODE. 1M4002 &EN 14002 FAIR asoi-p2-000z | 2 ame, TIL [
PURFDBE RECT 300V, th
uig w21 INWERTER, HEX, TTL ELE= TI 2000-74-0410 . 2 ]
| “RIC CA1l CRI1Z CRIZG CR17 EBISCE. UL~"4 Fas3T FD777 FalR 4807 -02-0777 0 . ’ ' i _
i
! 1 | I ]
- : : S | L ]
i TIYLE ASEEMBLY MO 1100-00-1124 REW TITLE ASSEMELY N, J100=-00-1129 REY
WaAVETEK | PCA, WAYEFORN GEil H WavETEK PCA. HAVEFORM GEN . " 1
PARTS LIST pnoE & PARTS LIST | pacE 10 ;
. 1 - . i
REMOVE AL L BURARS Fﬁm\ DATE
AND ERFAK SHARF EDGFS
WVAVETEK orivceccnrenes| A
TITLE
RELEAEE APPROV PAHTS UST
TOLEAANCE LINLESS PCA
FINIER CTHERWISE SFEL.FIED
| e mer, WAVEFORM GENERATOR
Kx -
O3 NOT SCALE W JMODEL ma B NE (13
hJITE JNLEES DTHFRM SE SHECH IED
AL 22 1100-00-1124
CODE
JoEsaT 23338 SHEET 2 oe 2

2 1



www.ke3gk.net

8 7 6 5 v 4 | 3 | : ManualsPlus.com

H
HE\'J zvluam—[ asn
t = T
Ao E onas, - Lo
e EE— —_ Ll —_—— =

TH!S DDCLMER] CONTAINS FAJPAIFTARY INFOR
fATICN  GNO LESHEle HIBSTE BELONGING TO
WAVETEN AND MaY WCT AE HEFRODUCED FOA ANY
AEASON FXCEST CALIBRATION, TWLRATION, ay(
MAISTERSMEE WITHUUT WAITTEN AUTHORIZATION,

A @

§

P i A AT

I

LOCATE OKN FRONT }\ —

BOUSING ALIGNMENT

w

PINS,
-+
-
o~
o
1
J
C
I
. Q
REFERENCE DESJONATORS | PART DESCRIFTION OR 1E—HFER—PAR'T—ND MFOR | WAVETEK NO. vyt | L=
HORE GISPLAY BD 21-1112  § 21-1117 WK | 1208=00-1117 | 1
2 HEY PalF STRIP 21&ZF30 TR 38000} -5 1
3 | FRONT, HOUSING (MODEL | 2z2-saso wTR | Japg-p1-s3en |1
DETAIL B o=
SLALE l?_-' 4 SCREW: FILL. CaD ], PoA—-40 154 FILL cHRCL 2E00—TT-4104 -]
| CROSS RECESS, 4-40 X |
Yira :

REWOWT ALL BURRS

g A s[5 MANOUA N8 3L NAGANE TEI v ccnroms| A

MATER & HAL ENCR i
ii A — ASEE MBLY
__LL FROMT PAMEL

= FMERWISE SPECIFIEL MC[EL Tz

L HE CrAETION SI1TYSTRUPLAT T e e (AL
srpLm _:l'__'l wayLTER PROCESS T - N !
& : I;C T A EOme e i:ml..m: .
— Iy .
=T B A NN e VA4 B
e [F3 23338 saeer 1 o )

R S T S — e —



www.ke3gk.net

ManualsPlus.com

1

o U ¥ @ [T o000 =<
z | | f
o m_ >
- 1 :
: : ~ I~
3 il o .
- | 5
~p, e
: - Ifb §
E O |l
3 >
~
2 - N
e - H - =
% ] nlsgz |2
dw._m.,u. < w
Py B
LY e 8
Efe dz28|g
Jiff FEI i
2z CE=R- I
[ B =
2
Y i
2 i
Qqz - GPY 28 Jﬁ 2
18 -GV Ml T ) :
Q7 - bEd 2l =
Tall - Ir PRy cit =
07 w——— g
g - DRy
L7 W > aud
g w oy

LK - 150
WX =B LY,
TN - - =T ]
TIN - gy

- ] N e S ELY
S| ge ——ner IN e Sy
3 _&Ia z% > gy
(e T eReer I3z -— > ey
17— ey
gya——0 N NN SN o X - 22y
; . — oz - - 3 o7d™
S —O 4 o—=5 s b,
_L Q X 53 o b WE | - o OTY
Q7 ———— Co—=zIZ vd B ar v a— > Gad
= o - -
I W -— _H_W»/_/l._ _.//._:_ o .| |7 _un_..u.. e P-4 4 - ...-W«m%{
. o o s = 77 - A=
HI . ..I_U.-I.._ ||._|_|“J. =T H AV ._l||,l,.\|\¢ A
G2 .-—0 : FM = E D —ey SR Q7 > ED
O =+—C ,|.l_||_f//U_||_ - O T o W: _EIT!.: NG+ _Q_M - WMWM
- .(l.l. - —.u -‘-:.......II\\ r\“
7 +—— T O —, 0z wmw R [ = -5 ZH - T
—— .
Y —0 . W.ﬂl.. O— =t @ IPSp— il.fw 1z
s * I M [y I o . H o iy
, I s Ny , E.r.mml _ VE e 02
Ty - ~—— Q | = m b - A=l Ot ‘ _ |W._“\._an__q
A -+ S ¥ g O——=ng o 7 e
. o Ed QIZ - - saw
L - O 57 = ol . >
¥ *+——0 ._ CI2E ﬁ O -— > 0E XN oy v -— > g
B — (] "

i Qr =-—— Ui
dve—0 U MU@MJHIJ. o3k Nk e 2
Ca— O— =740 T L e S I - Y

a dp - 3l

QAT - =D SN N 0 —=2Z = AT P S— cac] San
. A <

27 =0 |l Nl@ |® || O AR R - vy - > G

W ——— I_ TR S -7 Y 1441 1.T|-|nf\vm_4

L —0 O—=37 ﬂ_z—l L 1
A NN “ 2 ol o —g o o —w agr P SR ¥ 1
7 -—— O A . = - R

. Z 4 po-—
T | —— a4 Doyt 5 PX R

i — 1 oy wh. AL PSR - S-gi SZ - -3 EIR

) . - - - =X - AR

X0 N NN N o0—egx THIN - -—= 13

LY - D O 4 2 5 b I dd - W A
b . Ax W o DUIR

N ; O DR |dd - S moly

- Gx oo 3 GE

GNDr Ty aw

G - T

Arfd v

— Zl - ey
S Vi A4 - AN
Wedd . - - U

D Ge g .-y

3ZAd --—>50

W . -y
SG4 = - »UH
a0 - By
LHA - —Z g
NG - — iy

AGr a———5 74
F e A
G . e—e — v =
AL~ - -
O
!

u=
1

(i

-r
[

i

i &
BEZZ i
I € ]
z .
= F =
> e ]
o r =
< = 1
i = Lo
w u o
H a =
1 B 2=
o = pi}
e Igd o
w2 L E
-

=
I
=

MATION ANO  DESICN RAIGHTS HELONGING T4
WAVETEK, &40 MAY NUT BE REFHIOUCED FOR ANY

REASGN ExCEFT
MENTEMANCE WITHOLT WAITTEN ALITHORITATIDN

THIS QIOCLMENT

AEGE SRECLpIED

8

ol FEE LT

METE

AL N n e

4 50k S kS IPRER




www.ke3gk.net

: . s 3 2 ManualsPlus.com
REV I 1) By IDHTE[ bl
Ly, L o S
THIS DOCUMENT CDMTAINS PROPRIETARY (NFOA. A .f_l"‘dB ,}'.\4 JO]D’mﬁ L8
MATICH AND DESIGN FRHGHTE BELONGING TO = =
wavEFER AND Wby NOT BE REFACDULCED FOR ANY
BEAZIN EXCEFT CALIBRATION, DFERATION. AMD

MAINTFMANCE WITHOUF WRITTEN ALTHOMN | ZAT KON, .
—(3) /® REFY REND TABS

AD MOWIA (2 PLACED)
D D
DisFLAY SURFALCE —
— e — REMOVE PROTECTIVE
I 1 COVFR FROM FACE OF
! ) CISPLAY REFORE ASSY
1 |
W/ !
| (RE
O O 3 O o fr‘:‘ o| O WwREF) {4
[
| 1 I | r
| J [
— L - S il
© © O REMIVING OF
PROTECTIVE COVER
DN THIS SURFACE
. 15 OPTIONAL.
> res) DETAIL &  °
C

STAMP ATSY NO. & FEWSION LETTER
APPROA AT SHOWK

{REFY

RS

X
(D) .
7 @/ N

'L@»:EE:) !
A J/ SECTION A=A
° DS o A
iy L
Pmmm e e m— —— — = - e o~ X
B : - - - B
- T T - - - - TTT T TTTT ST ST TT T _—— . - ——————— . . C e e . . ...| j
S O z . i REFEREMLCE DEE[GMATDORE PAAT DEBCRIPTLON ORI -MFGR-FART -NO | MEeR HWAVETEK M) oTyYsF1 I <
o o o wiHBE | |- E—p—— | oo e T
/ NOME ACHEMATIC. DISPLAY oLO3-00 -1 L7 T 0103-00-1117 1 | I"-‘:
A ¥ i FEZEL. LED z1-¢183 WTH | (400-83-4387 | | | -
g T / \. I 2 LIBPLAY ED 21-1117 wTH 1700-00-7117 1 ::)-:\
i - d 1 - COMMECTOR (70 PINY ETCIS0RTH SWLIn | 2100-02-0140 | 1 @
4 DI8PLAY, LCD FAO0—03—-001 2 WITR 2400-03-0012 L . g
5 {2 2 LLD CONNECTOR 918107 tEENt | 2400-03-0013 | =2 I -
ORIENT DISFLAT - SEE DETAILYL ]
CHARACTERS AS SHIOWN e S - S N
CAUTION L WaAVETEK Time [ SSEMBLYNG e booiiT LN
: : b b 21412
4, FOR ASStMBLY [NTERCONNECT[ON SEE [NSTRUMCHT ! PARTS LIST ; ISFLAY B I |
SCHEMAY[C 00O4-CO-3111. Lo oo — e [ e L PREE Y
T, 5FF 0103-00-1117 FOR SEHORATIC, :
x_"?.'.\ PARTTAL REFERENCE DESIGNATIONS SHOWNW, PREFEX WITH —r — — e ST
~ ASSEMBLY REFERENCT LESIGNATION ALAL, REFERENCE ,.n...i::‘m":..imJa,MmmL o83 \AAVETERC )
A DECIGNATIONS DO NDT APPEAR 0N ACTUAL PARTS. T %) J—
e T 13 1443 TITLE
CALTICH ELASS / T e
LCD DISPLAY 15 EXTREMELY FRAGILE, CARE MUST ﬂ_-—!m.mmcwnlsss PCA DISPLAY
RF USED AS NGT T0 CRACK GLASS DISPLAY. P ‘fg?égstsmtg&?] { N )
DO NOT SCALE DwG _ [woorLna 1 -
WOTE UNLESS DTHERWISE SPECIFIFD 5‘:":; . 2i / 12 IEOB‘OO'!”? ‘:\
r ?.@":":ﬁ_ 23300 e | o |
[ oyt
T8 7 6 -5 5 * 4

a2
N

| 1



www.ke3gk.net

ManualsPlus.com

8 7 6 5 3 4 | 3 2
REW ECH BY OATE APF
THIS BOCUMENT GONTAING PROPRIETARY iNFOR. B |# 4Ecs, 4707 AT |¥apan - =
WAVETER AND May T é‘;’i“:ﬁios‘ﬁé‘iﬁﬁﬁ.ﬁ' aney C #4728 KA [ogzs |+ -
- RAT
WA IRTENARGE THOUT ;'g?r';'maprjﬂ:}:\n??h:uﬂ) D [¥co28 144 Q’I"s’&[l =
E |#7577 AT [l
F | #7885 & g lier
|G #7784 Ar aigi o 2| O
- — — — — — - L - -
Y ' nore For 230v Hoox-
1 | UE INVERT CONNECTOR |
Se PE AS SHOWN BELOW |
. AZ Af
" 5y | Jo- pae . PCA FOWER SUPPLY
i — | =St N— ! gt PEOSOO-1118 (MODEL 21722/ 23)
’H5 ‘ 3z 10— | I 129 1208-00-1772 (MODEL 75)
—e | s e | I
= N | —34 B>
MODEL | 15 | 22 —5 7>>: | RE :(;- -
=57 Z —e &
Ap AR (_'.{Zd 1’?& ol l L7 5 | 5y —<ae B2 l
PCA AC PRIMARY 3 lifzallfaa F g U I e i tL . A 83, 1
1080C17% 75 1Y8A [HleA | = T | e )
5 —% 22— l toog, 47 0 L N 3 (- Iy 7 {AY BY p—
I | e 25— v il i [Veov “Gasv S1sv A5 35;]—37
1 ¥R1 Lhd 320 A
l I = e Ii J? SR L MIES %’, rav At Bb
! T Pa-  u3- + + 4 ? +“C& 15V . o h
aEr P {45V MOOK-URA) . —=ca TS5 Doy :: :2
;i - - A a
a A J2-  Pe 4 T i T/gov . &
31 _; ’) N - 7.5 RED a1 3V (AI0 BID I
1 N =D 2 3¢
Qo $s WHT/RED : 1, & )
g1
LC. - W T, f SAaR
ot o 2, \ic 5 a) LK RED P To e ”
wevT | s > 5 Tieg9 .
aas WL~ &) { o=y BLY
&N | —> 7 3 45
. !Er NE—>8) s
—39> WHT/BRY Bttt el m
VA2 Az B2
= nE
A P mrsos [T +il A3 83
(W3) GRN/YEL e L & )
I § i ;F ?H (=1 ¥] + L 4y Bg I B
2200 ] . Ll L ¢
] ~ Aw 18/25y IN" ge I —
~“, =A7T g1 ta
\% | 4 ——<nB BA— —
2 I A3 B n
X : ’ v ! ALY =
| v &
______ —— N JAf Y
£z M psz  ~ - - 1 fezsiss5e _g
: - BLK p3 | —
/A FORFUSE PN CEE: , | 2;:[ s R Y 1
ST MCOEL 2622 - HO-00-113 3 | ORMN E “ ¥
MODEL 23 -4i01-0C- wa | WHI/BED o | )
. MODEL 75-5101-C(- > | ]
b -
S3 RY AN Re | £— WHT/ BLE o_,:j U S B | J
i - 7
T30, 1A ; j BLU
LS TIT N ok I e | ] anty
il A |
27—
e e g e [P emace |5 A
b L] ARP EDGES
. FIR SSIREIY DATEACOMMEDTITN SEE [MSTRUMNT o | e TEmAL VETEK .. oo ccusems A
SpAZ¥aTIC . | = I Flyl. e G
! ":PT al RLFL3CNCE "ES_IE ATLOHS SHDWE, PR-FIX WITH | LJ>>___., COMNECTIONS FOR  TRANSFORMER | ' RT‘/ S [4ig= SCHEMAT"Q
L u Aoz JESTERAT (MG SHIWT, PR-FC ' 7 . ; G 25N ST IRT
ASSIVELY SFFERTYCE CLEIChATIN &2 | S WITH MIALE AND 1157230V DRIMARIES r a— ég:iom.l;:;;:tﬁw POWER Stilbe vy
L, D N XEK DB '
1 fi)- (SHOWA EY, M OPOSITIGN — | MALETER PROUESY _I;O_N[g‘}{s ﬂ:ﬁ::c1 _ (AZ}
- . s ESMISE SEECIFICT - = P ] - CAY Ok K [T &3
NOTE LNLESS UTRERMISE SFRDIFICY | ”>_ REVERSE P32 FOR LO Postlion} | —pp— —= N N rl,-‘fz:_\- 0?03-00_?!?3 -
P - = — f ] I.Ts‘l?.l‘r 23338 SHEET ¥ aF [
8 7 6 5 4 3 | 2 | 1



www.ke3gk.net

g 7 | 6 5 ' a | 3 2 ‘ManualsPlus.com

HEWw DATE
. . e ETARY It A e ' 3, -
e e o AECN 4562 1w i
WAVFTEK ARD MaY NOT HE HLPHODUCED FOR ANY —\.\ - o s TTT T T — i
AZASOMN EACEMT CaLlRRATIOY, QRFIATION, AND - /_ ¥ :
MANTENANCE WITHOUY ARITTEN AUTHUHIZATION (4) rl ‘I A" P! Il/'n.?_j I
' ~y— o
=
_ r
3 F
S -
- A1 . v
@) ]
53\ ——
S T =
& @
b {HEF) ,-\\—
_ \_/ i I
1 I
\ \ v
i [WC-H J—@ """" %
WSRRING — o
-\_/] ’7 o
B
LABEL INSTALLATION_
T - T
43 | ! ! _]
{ | REFERENCE DESIGNATORS _ PART DESCRIPTION . ORIC—MFOR-PART-RO MFGR | WaYETER HO. arvser
HOHE CCHEMATIC, Pl SUF GipaI-00-5113 WTH T0E-0-1113 1
|
Yoo TRANSFORMEA 120a-00-00s1 ~ ENSIG | 1204-00-0fel | 1 e
i 2 ; FCAr POWER SUPALY i 21-1118 HUTY, . lz0e-0o-1118 1
3 i PCA AL PRIMARY 21— liw WTE 20e--1119 1
i - ' LAPEL . WAaRMTNG B01—-5TAD WTH L420—G0—4930 i L
3 LABEL, ST ION B59—1400 WUTH 140Gl 1400 1
i & . LABEL, SERIAL #/RATING| 1E2A-4&10 HWYTE 1400—0]1-8&10 i
MONE LABEL- 119 VAL 21 =-aF0d Wy 1ADD- 3 =AF00 1
MHONE LADEL. 230 WAl -S4 e W TH 1400-D1-8910 1 B
I | 0 b OCOVER. FUSE 1 a00-01-8183 RWYTE 140001 -BL83 1 \ -
; | o PAMEL. REAR 1400-01-8193 WYTK  140G-01-B193 | ) L
. : 11 | PAMEL, SI1BE-23 (GPIB}| Z3-B443 HUTK L4D0-D1-8443 z [
. "
. 7 PAMEL, PLOWER SURPLY 140002 -2 080 WITK 1300-02-20090 1 o-
: FL FUSE, 38R, 250V, 8- 313 27 LITRU | 2400-09-0009 | 1 '
/ r, 12 T FLEXL O &=-32. & &I MUT F. L. CHRCL ZFB00—1 5—5100% 1 ,j
{EEFM\@ i . 13 SCREW, SELF TAPFING B-18 ¥ 172 CMRCL | ZBQ0-22-8208 | & L
"REF)@ -z ! TYPE B, P&N CROSS )
' \ /_ ! i3 ECREM, #=40K1/4, FHP, NY| §—40 ¥ 17% I CHRCL 2300-23—4104 4 p—
i LOSK PATEH: 2 —
) —— GREY 16 SLREL. k& BAE FLAT & SAE FLAT LASLER CMRCL | EE03-26-4000 | 4 b
;. WASHER, 37% 0. I ]
LIS VAL i
—i 17 | WASHER. FLAT, FIBER, #8 | MS537338- 134 TOML 2e06-20-4000 | 4
ta | BCREW: &=3281 144 &—32 X 1 1/% | CMRCL FROD a1 20 A T
| P,z ]
JZ | HE #& LOCRUASHER, FLATED HLERLH CMRCL 2a00— 42 —&000 4
- ’ == WIRIMNG L.EST i 15 ‘ SCERW, F.H. 100 DEG  ; 4-40X3/8 F H . CHRCL | 2600-44-410& | 7
&, WiTES 1 CABLES ORTATYED FROM CABLE KIT 120/-00-1777, FROM 70 | BEE, | ' EEcma—doxas | ‘
- = = T EECESS%— B
3. FOR ASSEXELY INTERCOKNECTECH SED IRSTRMSENT SCHEMATIC Ei E7 wa TP T
GO <151, ) —E3 e AN Ghcas AR 05es | B MAGNOLE 1553 NASANEE TEEI sur oves - sacramm A
». SEC DI03-00-1113 FOR SCHERATIC, DE TALf 15 VRE P2 U T WY 22 Elswea Y| — MATEALAL e figfa: [Fe
- PA . ——— =
/N SARTUAL REFERENTF CRSIGRATEONS SHOW, PREFLX 43iH L230 vAC [F2CH i) jAZ 1 Temal) | — I LT s ASSEMBLY, '
ASSIMBLY REFEREHCE PESIGHATION 2, REFERENCE P2 [ | Taws 51 AT I 53 | == ! 1 r TOLER&HEL URLESS mw E]Q (‘3UFJPL\{ ‘
CESLGMATICNS DO MIT APPZAR ON ACTUAL PAATS. DETA L ;@3 M e < | e an aheLgs (A7)
- WA 930
P7 INSIALLATION ,-/ 0 W07 SCALE DRG Taactt ~a [TEET RLv
MOTE HMLESS OTHEN W 5% SFFTIFED c 'IBV"\.L {}E_ ?_mvm:) wals - L — 2’ f ZZ 1 toi_m—illa} J
|12 NOTED s
15 4 GRAMHICS ACCUPRESE. - l : IbE L 23338 ShEE I o i
ApEtIE D e lield

' 8 7 | 6 | 5 t 4 | 3 2 1




www.ke3gk.net

MapuaIsFl’Ius.com

& TRETa

k)

D

THIS COCUMENT COMIMINS PROPRIETARY [NFOR
MATION AMD  DEAIGH RIGHTE BELGNGLWEG TO
WA VETEN AND MAY NOT BE REFRCOUCED FOR ANY
REASDM EXCERT CALIBARTION, OPERATION AND
MAINTENAMCE WITHOUT WEITTEN LUTHGRIZLTION,

(G, 2, YR -,

\

l

BETEAE]

DETAIL A

{SCALE NONE!Y

L2 OBTIRVING IMDIUATZD -iLasT o

NOTE POLARIZATION-

-

o
L
y

CRI

D

Cals

—

\‘

— STAMP ASSY Ma
& REVISION LETTER

R
ASSY

e e ey W A =

1 B1
IAI

e
e Q)

¥ &)
= i
Pla W
= -
= "‘ 7
[ (W) +* o \' [’ e
e mmem—e———n | o
Y s S et
1Bl . VR2
e Ry JA, ~Ch— N
| (d
! CR2 C:D + 7 \\ O \_&IT\;F‘,
L _ 3

/
!

—ETALL Ja 3 J%
FAR 3IDE

’/_/ /, (ED]
b 6
(3)

{29

— SEE DETAL A

(O, 32, VR2)

—_1

A

\'~@(2)

l AEY ESH I BY I DATE LPP
jAL e E 2 e e
LB #7287 Tua [
S Y
|.D|#r75is LAT [Fillas) - <
Lol ez AT Py 7
R S [etd: | D
C
REFEREMCE DESIGNATORS PART DESCRIATION OR10—MFOR—F ART-M0 WEOR | WAVETER MO oTYIPT
HONE BCHEHATIC. ™t SUP D108=-00=-1113 WUTIH D103=-00—-1113 1
1 BRAT. HEATS TNK 21-a173 WTK | 1400-61-8173 |1
t1 cy CAR, CEH. . QIMF. 1KY ear-100 eRL 1500-01030% | 2
€311 s TAP, CER. M. . IMF. 30V, T | DOCRESSORT AT WrCha | 1300-01-0420 | 2
% 00/-20% RAD Lo
ci2 £r ¢a LAP, ELECT. LOMF /29 CRE BERIEX 1025 CAPAR | 1500-01-0002 | 3 .
RAGIAL LEAD. 8P 40 =
=1 ] CAR ELECT, 1 DOOMF - 30d CRE BEWNIEZ 1000530 CAFAR 1300310800 -
RADIAL LEAD, 8F .30
cig CAP, ELEC T, S300MF, 1 &V CRE EERLIER ZNN)Std CAPAR 1300~ - 2201 1
RADIAL LEAD. S .30
cs o8 CAP.ELECT. & THE/SOV | CLE SEMIES 4. 7,30 caram | 1300-34-7v03 | 2
RADIAL LEAD, OP .10
3 PIMER DUPPLY 3D 21-11t0 WTE | 1700-00-1118 | 1
RPN CONMECTOR (20 P IND ETC IDDRTI SRIN | 2100-02-013% | 2
N HEADER , CONNI3 FIN) 1022022 v 2100-02-0143 | 1 B
M wARER BI134TFOLS HoT SMO0-11-0015 | 3 |
3 RIVET 1/BX3/%6L 11230406 AVDEL | 2000-12-0011 | 2 L
P REV. SELF TAPETME 4z ¥ asm CMAcL | 2B00-ZR-a1s2 | 2 -
IYPE B, Pan cROSS @
i 7 IMABHCR, FLAT. $i 209 | MAS620—4 CMRCL | 2B00-26-4003 | 3 F
l: i Qb o
_' a u\a-zn SELIT LIOCK. & | edsmLu CRCL | 2m0p-s2-4000 | 3 c?
2 N ATOR CTO=220 ) 601 102 1 474 CHIR | 3100-00-0010 | 3 8
Lo | varIgTaR AEVI-00-D0NS WK | 4799-00—0o8s | 1 5
R A2 !;?: ML LI, B 51 AZL-GRD DALE | A799-00-01%4 | 2 _—-‘
CR1 j DIODE, BRIDOE wHig VARD 480 | 020008 1 T
Rz DIDOE, RECTIFIEW, | vapsa VARD | 4806-02-0O%4 | 1 E
DUal [N-LIME ! |
a1 g2 | TRéME CTieeze T 1902-00-02790 | 2
v TE. VILTARE RERULATCR | LiTaasan | e TOO-03-R30L | 1
WAz WOLT REG FIATENILC FAIR OO0 TE={ S0} t
'_J';LM_O'.'(_ ALl BURRS DA D TE

ANDIAEAK SHARPEDGE ] -
——

Srop B ekt

MATERLL,
|

FALL - ol

VAWAVETEK .....cocom

- TITLE

! {

i

WAMETOE PRIGLES

—
RETLASE &mhAOw

XX - BIC

s

=r o

AMGLES -1

= | FCA, POWER SUPPLY

TILEA&NCE UNLESE
QTHERYSE SMECIF IED

(AZ2Aal)

A% - QIC
DO NOT SCALE WG Je00EL mo ] v
ROTE L mlFSE TopTa 4 wED R ES A moaLE . ,;"\II’_?:: TZOB‘CC']”‘S F
il e 23338 seEET 1 oF |
oy rye—

PEOVIEE Nz e

2

1



www.ke3gk.net

Plus.com

THIE DOCUMENT COM1AINE PROPRIETARY INFOR
MATIGN AND DESIGW RIGMTE SELONGING  TO

aPP

#ATFANA6AIN0

WMAVETEK AND MAY NDT BE AREFACDUCED FOR ANY i p"—‘ﬂ. 59_5
AEAZON ENCTPT CALIBWATION, TPERATION, ANMD | - A
Mk INTENANCE THTHOUT WRITTEH AUTHOAIZATION |
i
| D
i
— WIREZD FROM CRELE WiT
; | e 7-00-T1243,
£
-/ =
4
P i H
o ;
:
{REMMWE CENTER BIN}J? J32—rﬁ“ : ; —
{2y \
H Hi |
|
: !
— —
[ \_<
ot “ ; ;lL '
= U H bl 5 2) C
\i)
Yoo
| 3 J{ReF)
i
i
-J&, 432
N5TALL FAR SIDE
-
2
T - T [ I
REFERENCE DECIGNATOR®  _ PART DESCRIFTION DR IG-FFGR-PART-NO MERR | NAVETEM ND. | GTrePT
NONE | BCHEMATIC, PHR GUF 0103-00-1113 WTK Inma—oo—lua i B
] 1 " AT PRIRMARY 3D 2i-1115% WTK | 1700-00-111% | L
O ¥ | HEADER. CONNLIL PIN) | 1-87224-1 PP |z1uo—c:—o;u 1 T;]
Jaz | COMN. HEADER, WNSHROUDE | 872247 wr 2100-02-0184 | 1 —
‘L7 PIN (a3
i n | RECEPT. POVER (PC) EACu303 SWOFT | 2100-03-0062 | 1 -
"z ' FuSE HOLBER. CLIP | 102071 LITFU | 2400050031 | 2 ‘ Elj
! 3 RIVET, Alurt 3/1&4%1/8 L12%0410 | CHOET OO0 — 1 J-008F 2 : O
& . : D1& . LBE—230 !
_/ i 2 SCREW, 3/T TYPE B A-24 % 14 ‘ chmcL  oB00-23-4142 | 2 g
STAMP A35Y NO : FAN CROSS RECESS. ' Y
& REVISION LETTER | 4-2ax1r4 ' L — |
= | MASHER, FLAT, A0 312 | #aru ||:I'RGL ' omoo-2a-t000 | 2 ‘
jon ¥ ‘ |
! & RESISTOR. O D JPOITLDE AOHM AT9-00-00" 7 2 E
e |
N |
‘ 51 i SMITCH ASBY PH 3103-00-0020  WeTK | Dl02-Q0-cons | L
f ; ! .
; .
| : _ | | I
HEMD\.'F a. L.SURES e I.‘f.'-':-“ \,
3. FOR ASSCMBLY INTERCONNECTION SEC INSTRUPEYS P AL TR 23] N ARVETER oo | B
SCAEMATIC (0u-20- 1211 : . — :
¥, SEE O03-10-1L13 FOF SudZMATIC. PR T " [ RN \
(. oapTia FFLRIRCE BLSIERATIOND SPIWM, PRRFIR WITH TareRe e 52 PRIMARY
FSSEMEEY PEFERRNCE CESIGUATION &702, F—— P Al (A2A2)
OO NOT SC2LE DG [T oL Wi HE
WOTE LRLFSS OTFEARCE SFTOIFIEL T h sLe i QI /22 lma‘oo'”,g E
e | B FEEF L) SrEET ! x|
ST T T ;

T eniE R aie

8

2

1



