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WARRANTY

Al Wavetek instruments are warranteed against defects in material and workmanship for a period
of one vear after date of manufacture. Wavetek agrees to repair or replace any assembly or
component {except batteries) found to be defective under normal use during this period.
Transfermatic Switch assemblies, manufactured by Wavetek, are unconditionally warranteed for
the ife of the instrument. Wavetek’s obligation under this warranty is limited solely to repairing
any such instrument which, in Wavetek's sole opinion, proves to be defective within the scope of
the warranty when returned to the factory or to an authorized service center. Transportation to
the factory or service center is to be prepaid by purchaser. Shipment should not be made without
prior authorization by Wavetek.

This warranty does not apply to any products repaired or altered by persons not authorized by
Wavetek, or not in acecordance with instructions furnished by Wavetek. H the instrument is
defective as a result of misuse, improper repair, or abnormal conditions or operations, repairs will
be billed at cost.

Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner
either alone or in conjunction with other equipment. High voltage used in some instruments may
be dangerous if misused. Special disciaimers apply to these instruments. Wavetek assumes no
labitity for secondary charges or conssquential damages and, in any event, Wavetek's Hability for
breach of warranty under any contract or otherwise shali not exceed the purchase price of the
specific instrument shipped and against which a claim is made.

Any recommendations made by Wavetek for use of its producis are based upon tests believed to
be reliable, but Wavetek makes no warranty of the results to be obtained. This warranty is in leu
of all other warranties, expressed or implied, and no representative or person is authorized to
represent or assume for Wavetek any liability in connection with the sale of our products other
than set forth herein,

SCOPE OF THiS MANUAL

This manual provides descriptive material and instructions for the installation, operation, main-
tenance, and repair of the WAVETEK Model 20024 Sweep/Signal Generator.
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SECTION 1

GENERAL INFORMATION

1.1 INTRODUCTION

The Modei 2002A covers the 1 to 2500 MHz range in three
bands. Band 1 is covered by a 1 to 500 MHz heterodyne
sweep oscillator. Band 2 is covered by two fundamental
oscillators which sweep from 500 to 1000 MHz and 1000
to 1500 MHz, respectively. Band 3 is covered by a single
fundamental osciliator sweeping from 1500 to 2500 MHz.
Additionally, all four oscillators may be stacked
{sequentially swept) to cover the entire 1 to 2500 MH=z
instrument range {band 4}.

Each of the four frequency bands {1-500 MHz, 500-1500
MHz, 1500-2500 MHz, and 1-2500 MHz) may be used in
three modes of operation: start/stop, Af, or CW. it can be
swept over any portion of a given band, in either direction,
at any rate from 50 sweeps per second to 1 sweep every
100 seconds. Manual, triggered, or recurring sweeps are
provided. The sweep frequency, sweep width, and output
attenuation may be controiled by external voltages.

Other features of the Model 2002A include a SLOPE
control which compensates for freguency dependent varia-
tions in the external circuitry, and a 1 kHz square-wave
modulator for iow-ievel recovery applications.

This instrument also includes an elaborate frequency
marker system. Up to five crystal-controiled birdy marker
modules (single frequency or harmonic type} may be
plugged into the Model 2002A. Each module has its own
front-nanel on/off switch. Additionally, a single module
produging harmonic markers at 1, 10, 50, and 100 MHz
intervais may be instalied. Front-panel SIZE and WIDTH
controis enable optimum adjustment of the marker display.
The marker system features dual-amplitude markers for
easy identification. In application, the markers may be
tilted up to 90° for easy viewing when displayed with steep
transition signals, or they may be rectified by a front-panel
switch for X-Y plottar applications.

Other optional features include a rear-panel Auxilliary BF
Output and a Pen Lift circuit for use with X-Y plotters.

Most optional features, as well as the functional circuits for
the basic sweep generator, have modular plugin
construction. This aliows optional features to be factory
instalied at the time of purchase, or customer instailed at a
later date. This concept offers protection against
obsolesence, since updated and additional features can be
simply and economically added as new test procedures
dictate. In addition, maintenance problems can be greatly
simplified by stocking several modules instead of hundreds
of discrete components.
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1.2 SPECIFICATIONS
1.2.1 FREQUENCY

RANGE

SWEEP WIDTH

ACCURACY AT 25°C

Band 1

Bands 2, 3

Band 4
ACCURACY VS TEMP

Bands 1, 2
Band 3

DISPLAY LINEARITY

BAND SWITCHING

SPURIOUS SIGNALS
HARMONICS

NON-HARMONICS

RESIDUAL FM (CW MODE)

DRIFT

BLANKING

1-2

1 to 2500 MHz in four bands:
1-500/500-1500/1500-2500/1-2500

Af - 200 kHz to 500 MHz on all bands
S/S - 200 kHz to 500 MHz on band 1
200 kHz to 1000 MMz on hands 2, 3
1 MHz to 2600 MHz on band 4

cW Y, ¥ S S/s
CENT FREQ SWPWIDTH

10 10 15 15 MHz
20 20 30 30 MHz
50 50 50 50 MHz
500 kHz/°C

1 MHz/°C

Frequency scale calibrated in 10 MHz increments for
band 1, 20 MHz increments for bands 2 and 3, and 50 MHz
for band 4. Af sweep width is calibrated in 10 MHz
intervals,

1% (discounting band switch discontinuities)

Band switching discontinuity peints occur at 500, 1000,
and 1500 MHz. The discontinuity is -9 + 20 MHz. A band
switching blanking output signal {approximately 15 V in
magnitude, switchable polarity) oceurs at the rear-panegl
BAND STACKING BLANKING output connector.

SIGNAL FREQUENCY SPURIOUS SIGNAL LEVEL

1to 10 MHz -20 dBc
10 to 2500 MHz -30 dBe
1 to 500 MHz -35 dBe (1 to 500 MHz)
1 to 600 MHz -30 dBc (full range)
500 to 2500 MHz non detectable
Bands 1, 2 <10 kHz peak to peak
Band 3 <20 kHz peak to peak
Bands 1, 2 <100 kHz/5 min.

<2 MHz/8 hr.
Band 3 <200 kHz /B min.

<4 MHz/8 hr.

{At constant temperature after 1 hr. warm-up, and allowing
a b minute stabilizing period after a frequency change.}

A front-pane! switch enables the RF output to be removed
during the sweep retrace time fo provide a zero voit base
line.




1.2.2 RFOUTPUT
IMPEDANCE

SWR
MAXIMUM LEVEL
ATTENUATION

ACCURACY

FLATNESS AT +13 dBm OUTPUT

SLOPE

QUTPUT CONNECTOR

EXTERNAL LEVELING

1.2.3 SWEEP
OPERATING MODES

SWEEP MODES

SWEEP TIME

SWEEP DWELL

HORIZONTAL OUTPUT

50 ohms

Less than 1.5:1 with insertion loss of 10 dB from STEP
ATTENUATOR. Less than 1.3:1 with insertion of 20 dB
or more from STEP ATTENUATOR.

+13 dBm

Qutput continuously adjustable from +13 to -77 dBm. 70
dB in 10 dB steps plus a 20 dB vernier.

STEP ATTENUATOR: 3% of attenuation {maximum error
at 70 dB = +2.1 dB).

VERNIER ATTENUATOR: +.5 dB over top 13 dB of
range, iower 7 dB is unspecified.

+0.5 dB

Up to #1 dB/GHz of slope may be imposed on the RF
output via the front-panel SLOPE control. The reference
(pivot point) of this slope is 1 MHz. The output METER
will indicate the change in output fevel at slow sweep rates.
NOTE: The QUTPUT VERNIER must be set so that the
added stope will not produce an RF output level greater
than the highest possible OQUTPUT VERNIER setting.

Type N

An external negative monitor signal, between .2 and 2 volts,
may be used to level the RF output.

Start/Stop - Af - CW

Repetitive sweep

Single sweep

Externally triggered sweep
Manual sweep

Line-tocked sweep

Continuously variable from less than .01 to more than 100
seconds per sweep in four decade ranges with vernier {add 1
msec for every band switch point crossed). Manual and
line-locked sweep are aiso provided. NOTE: In line-locked
sweep, the sweep time for band 4 is double that for bands
1, 2, and 3.

Approximately 4 msec delay at start of sweep controlled by
rear-panel switch.

Zero to +10 volts. Impedance 10 k&2,
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1.2.4 MODULATION

1.2.6 MARKER SPECIFICATIONS

TYPE

EXTERNAL

INTERNAL

Single Frequency

Harmonic {comb)

ACCURACY

WIDTH

SIZE

DUAL AMPLITUDE FEATURE

1-4

Square-wave modulation produces blanking of RF output
at a T kHz rate for low-level recovery operations. On/off
controf is provided on the front panel.

For external AM and FM, refer to Section 1.2.6, Remote
Programming,

Birdy by-pass
Front-panel BNC connector accepts external CW signal
for conversion to a birdy marker. Input level: 100 mV

into 50 ohms. Front-pane! on/off control is provided.

The instrument has provisions for either single fraquency or

-harmonic type plug-in birdy marker moduies. Maximum

of five A1 or A2 options and one A3 option.

A1 options are individually controiled by front-pansl push
buttons.

A2 or A3 options provide markers at multiples of the speci-
fied fundamental frequency,

A2 options produce harmonics of one crystal frequency
and are individually controiled by front-panel push buttons.

A3 option is a combination 1, 10, 50, and 100 MHz
harmonic marker controlled by a front-panel rotary switch.

Option A1 or A2 .005% at 26°C
.007%, 0° 10 BO°C
Option A3 .005%, 0° 1o 50°C

Adjustable in four steps from approximately 15 to 400
kHz.

The instrument is capabie of praviding markers at two
distinct amphitudes to facilitate marker identification. An
internal adiustment controls the ratio of the two sizes.

Markers conirolled by front-panel buttons &, b, ¢, and EXT
{first, second, third, and sixth from left) are full-size,
whereas markers controlled by buttons d and e can be set
for some fraction of this size.

This feature pertains to the Deluxe HMarmonic Market
{Option A3} in the following manner,

Setting Reducible Full size
1 1 MHz 10 MHz
10 10 MMz 100 MHz
50 50 MHz 100 MHz
100 —— 100 MHz

.......
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AMPLITUDE CONTROL

RECTIFICATION

THT

1.2.6 REMOTE PROGRAMMING

BAND SELECTION

FREQUENCY

SWEEP WIDTH

VERNIER, 0-20 d8 OUTPUT

EXTERNAL AM

ANl markers are coniinuously adjustable with front-panel
controls ‘over two ranges. The ranges for full-dize markers
are: 4 Vpp to 10 mVpp and 25 mVpp to 50 uVpp.
{Voitages are approximate.)

Birdy markers can be rectified {positive) for use with X-Y
plotters. Size varies with detector’s impedance, Adjustable
from approximately 2 V to 1 mV with detector impedance
of 1 Megohm, or from 0.2 V to 1 mV with detector
impedance of 0 ochms,

This feature adds to the normally vertical marker a hori-
zontal component with an amplitude of about 10% of
horizontal scope display. The marker amplitude controt
affects only the vertical component; therefore, the marker
is adjustable from a horizontal position to an angle
approaching vertical as the MARKER SIZE control setting
is increased.

A rear-panel PROGRAMMING jack provides necessary
connections for remote control of frequency, sweep width
band selection, and the 0 to 20 dB vernier output level.
This jack also provides connections for external amplitude
and frequency meodulation and external triggering of the
sweep rate generator, as well as connections to internal DC
voltages, and sweep and blanking signals.

Selection is accomplished via TTL signals er contact
closure.

May be remotely programmed within the seiected band by
applying a volitage between +10 V and -10 V {10 V

programs the low frequency end of band),

Tuning sensitivities are:

band 1 35.7 mV/MHz
band 2, 3 17.8 mV/MHz
band 4 7.1 mV/MHz

May be controlled with a remote potentiometer.

May be controlied by setting the front-panel QUTPUT
VERNIER for maximum output and appiying a DC voltage
between 0 and -4.5 V {-4.5 V programs 20 d8 reduction in
power). Front-panel METER will indicate the RF output
tevel. Simultaneous AM and level control can be achieved
by adding the appropriate DC offset to the modulating
signal. See “External AM".

Amplitude modulation can be accomplished according to
the specifications below. Simultaneous AM and level
control c¢an be achieved by adding the appropriate DC
offset to the modulating signal. See “Vernier 0-20 dB
Qutput”.



FREQUENCY RANGE DC to 10 kHz (3 dB bandwidth} -
SENSITIVITY 1 Vpp per 10% AM

MAXIMUM MODULATION % Varies from 10% to 90% depending upon the setting of the
QUTPUT VERNIER controi as shown in Figure 2-16.
QOvermoduiation will cause the front-panel UNLEVELED
light to turn on; however, since the unleveled condition
would exist only at the peak or trough of modulation, the
light will be less than full intensity.

EXTERNALFM Any portion of any band not containing a band switching
discontinuity paint can be swept at any rate up to 10 kHz.
50 MHz deviation can be obtained at rates up to 50 kHz. ,
Modulation rates up to 200 kHz are possible with reduced ‘5
deviation and unspecified linearity. Tuning sensitivity is
the same as that for remote frequency control. )
1.2.7 GENERAL ]

OPERATING TEMPERATURE 0° to 50°C

POWER REQUIREMENTS 115 or 230 VAC £10%, 50 to 400 Hz, approximately 25 § -
VA, 1

DIMENSIONS 30.3 cm wide x 13.4 cm high x 34.9 cmi long (12" x 5% x 1
13 %"} L.

WEIGHT 10.5 kg {23 ibs.) net

12.7 kg {28 1bs.) shipping

1.3 OPTIONS All options are factory or field installable. A maximum of
5 A1 or A2 options can be installed in the instrument in
addition 1o 1 each of Options A3, B4, and Bb5.

Al Single Frequency Marker at any frequency within the
instrument range.

A2 Harmonic {comb} Marker at 1, 5, 10, 50, or 100 MHz
intervals {other intervals available on speciat order), Also
available is a Dual Harmonic Marker at 0.1/1 MHz intervals
{occuptles two marker sockets).

NOTE: Operating range of A2 options is 1 to 1500 MHz.

A3 . Deluxe Harmonic Marker at 1, 1G, 50, and 100 MHz }
intervals over entire instrument range.

B4 Pen Lift provides contact closure during forward sweep
trace. Binding post terminals are provided on rear panel. !

Bb Auxilliary RF Output provides rear-panel RF output signal
{approximately -10 dBm, depending on marker options j
installed} for driving a frequency counter or other similar fo
purpose.
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1.4 ACCESSORIES
1.4.1 FURNISHED WITH INSTRUMENT
INSTRUCTION MANUAL

PROGRAMMING PLUG Connector and pins provided to mate with jack on instru-
ment rear panel,

1.4.2 AVAILABLE AT EXTRA COST

WIDE BAND RF DETECTORS Model D153, Frequency range: 1 MHz to 12.4 GHz.

RACK MOUNT KIT K108 enables instrument to be mounted in a standard 18"
wide instrument rack.

SERVICE KIT K005 provides a module extender, extension cables and
adaptor.
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2.1 INTRODUCTION

This section provides compiete installation and operating
instructions  for the Wavetek Model 2002A. The
instructions include information on mechanical installation,
electrical installation, front-and-rear-pane! features, oper-
ating procedures, and programming instructions,

2.2 MECHANICAL INSTALLATION
2.2.1 INITIAL INSPECTION

After unpacking the instrument, visually inspect external
parts for damage to knobs, connectors, surface areas, etc.
The shipping container and packing material shouwid be
saved in case it is necessary o reship the unit,

2.2.2 DAMAGE CLAIMS

i the instrument received has been damaged in transit,
notify the carrier and either the nearest Wavetek area
representative or the factory in Indiana. Retain the shipping
carton and packing material for the carrier’s inspection.

The local representative or the factory witl immediately
arrange for either replacement or repair of your instrument
without waiting for damage claim settlements.

2.2.3 RACK MOUNTING (K108}

CONTENTS (See Figure 2-1).

ITEM aTy PART NO.
A {lnsert) Zea 1410-00-4650
B {Side)} 2ea 1410-00-5260
C {Screw) 8ea 2810-17-8108
D {Screw) 4 ea 2810-17-8110

SECTION 2
OPERATION

PROCEDURE

Remove screws from one side panel. Mount items A
and B against side panel of the instrument and secure with
screws provided. Repeat for other side of unit. 1f rack
mount kit is removed from unit, use screws originally in
side panels to avoid possible internal damage.

23 ELECTRICAL INSTALLATION
2.3.1 POWER REQUIREMENTS

This instrument operates from either 116 VAC or 230 VAC
supply mains, as selected by the rear-panel AC LINE
switch. Before operating this instrument, be sure that the
AC LINE FUSE is the correct value for the selected voltage
{see Section 2.5).

The Power Supply has been designed to operate over a 50
to 400 Hz line frequency; however, the line operated

swaep rate function must be adjusted to the line frequency.

Instruments are shippad from the factory set up to operate
at 116 VAC, 60 Hz unless otherwise specified.

2.3.2 PERFORMANCE CHECKS
The electrical performance of this instrument should be

verified prior to actual use. Performance checks for
incoming inspection are given in Section 4 of this manual.

2-1
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24 DESCRIPTION OF FREONT PANEL
Refer to Figure 2-2.
{1} BAND switch selects desired frequency band.

{2} CENTER FREQ/START thumbwheel controls center
frequency when MODE switch is set to Af or CW, and start
frequency when MODE switch is set to $/S.

(3) MARKER WIDTH, SIZE controls; outer ring selects
marker width (4 positions); inner knob varies marker
amplitude.

{4} FREQUENCY SCALE shows center frequency and
sweep width, or start/stop frequencies (depending on posi-
tion of MODE switch). Graduated for all 4 bands.

{68} HARMONIC MARKER switch selects markers
generated by the Deluxe Harmonic Marker (Option A3}, If
this option is not installed, this knob has no function.

{6) SWEEP TIME, VAR/MANUAL controls; outer ring
selects sweep time range (4 ranges); line rate, or manual
control; inner knob provides manual frequency sweeping
with the outer ring set to MANUAL, and vernier control of
the sweep time with the outer ring set to any of the 4
sweep time ranges.

{7) SWEEP WIDTH/STOP thumbwheel controls sweep
width when MODE switch is set to Af, and stop frequency
when MODE switch is set to $/S. When the MODE switch
is set 10 CW, this control has no function.

{8} MODE switch selects S/S (Start/Stop), Af, or CW
mode.

{2} OUTPUT VERNIER, STEP ATTENUATOR; outer
ring controls RF output over a 70 dB range {+10 to -60
dBm} in 10 dB steps; inner knob provides vernier control
(+3 to -17 dB) of RF output,

{10) METER indicates RF output over a 20 dB range
{calibrated from +3 10 -10 dB). The METER reading added
algebraically to the STEP ATTENUATOR indication is the
RF output of the instrument.

{11) UNLEVELED famp signals when the METER reading
is not valid.

{12} RF QUT connector {type N} provides connection for
RF output signal.

{13) SLOPE control provides compensation for frequency
dependant level variations external to the instrument.

{14} ALC switch closes the internal leveling loop when in
the INT position. in the EXT position, an external monitor
may be used to control the instrument’s RF output
{through the ALC IN connector). [f the switch is in EXT,
and no external monitor is used, the BF output is unleveled
and the QUTPUT VERNIER has no effect.

{15} ALC IN connector {type BNC) accepts an external
leveling control signal from a remote monitor when the
ALC switch &5 in the EXT position.

{16) BLANKING switch allows the RF output to be
blanked during sweep retrace when the switch is in the ON
position. When the switch is not on, the RF output is
displayed during retrace.

(17} TRIG/RECUR switch selects either recurring sweep
of the time selected by the SWEEP TIME control {with
MODE switch in Af or 5/S), or triggered sweep, either
manually or with an external source (the external trigger
input is pin 7 of the rear-panel PROGRAMMING jack]).
Manual triggering is  accomplished by pushing the
TRIG/RECUR switch to its full up (momentary) position.

{18) MARKER IN connector (type BNC) accepts an
external CW signal to produce a marker at the external
freqguency on the display.

{19} MARKER switches select which internal markers are
active (marker frequency is engraved on pushhutton). The
furthest right switch selects internal square wave
modutation,

{20} DEMOD IN connector {type BNC} accepts
demodulated swept signal from device under test so that
markers can be added {the combined signal is available at
the VERT OUT connector}.

{21} VERT OUT conrector {type BNC) provides vertical
display signal {demodudated signal plus markers if DEMOD
IN is used) for display oscilloscope.

{22) HORIZ OUT connector {type BNC) provides s 0-10
V' triangle wave for driving the dispiay oscilloscope
horizantal channel.

{23} MARKER SIZE switch selects large (~7 mVpp to
3.6 Vpp) markers, small {(~0.2 mVpp to ~20 mVpp)
markers, or rectified {~0.2 mV to 1.258 V) markers (the
marker ampliude is varied by means of the MARKER SIZE
control). The rectified markers are designed for use with
X-Y recorders.

{24) POWER switch appiies AC power to the Power
Supply. Pilot light indicates operation.
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{25} TILT/NORM switch provides vertical markers in the
NORM position, and horizontal markers of fixed amplitude
{10% of horizontal display} in the TILT position when the
MARKER SIZE control is set to minimum. Increasing
the setting of the MARKER S1ZE control will cause the
horizontal markers to tilt toward a vertical position. This
feature is helpful in identifying frequencies on steep
response GUrves,

2.5 DESCRIPTION OF REAR PANEL

Refer to Figure 2-3.

(1} AUX RF QUT connector {type BNC, Option BB}
provides approximately -10 dBm RF output.

{2} BLANKING output connector {type BNC) provides
pulse for oscilloscope intensity input to remove band
stacking transition points from scope display. Switch
selects pulse polarity.

{3) SWEEP DWELL switch selects normal or delayed
{(approximately 4 msec) sweep.

{4}  AC LINE cord provides connection to AC mains via 3
prong piug.

{6] AC LINE switch enables unit to operate from either
115 VAC or 230 VAC supply mains.

{6) AC LINE FUSE is time delay; 1.0 amp for 115 VAC
operation, 0.5 amp for 230 VAC operation.

{7) PEN LIFT (Option B4} binding posts provide
contact closure during forward sweep when the front- panel
SWEEP TIME control is in the 1-10 sec, 10-100 sec, or
MANUAL range. In all other ranges, and during retrace,
the contacts are open. NOTE: In MANUAL sweep, there
is no retrace signat, so the contacts are continually closed.

(8} PROGRAMMING PLUG provides input connections
for external trigger, sweep delay, external AM/FM, and
remote control of center frequency, sweep width, band
selection and RF output. Output connections are provided
for sweep ramp, retrace blanking, and Power Supply
veitages.

NCTE
If Options B4, B5 are not installed, blank plug buttons will

be installed in the rear panel instead of the indicated
connectors.

VA

WARNING:

1O PREVENT ELECTRIC SHOCK, DO NOT

REMOVE COVERS. NO USER SERVICEABLE
@ PART INSIDE. REFER SERVICING 10

GUALIFIED PERSONNEL

WARNING :
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Figure 2-3,
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2.6 TYPICAL OPERATING SET—-UP

When initally setting up the instrument, first check the
rear-panel AC LINE FUSE and switch to be sure the
instrument is set for operation with the available AC mains.

Make connections between the instrument, the device
under test, and the oscilloscope as shown in Figure 2-4.
Since hum, RF leakage, and spurious signal pick-up must be
kept to a minimum, it is essential that good connections
and grounds be rmaintained throughout the entire set-up.
Use coaxial cables with BNC connectors wherever possible.
The RF output cable is especially critical. [t should have a
characteristic impedance of 50 ohms, and should be kept as
short as practical {under 3 feet}. If the input impedance
of the device under test is not 50 chms, a matching
network, as shown in Figure 2-4, should be used to ensure &
constant ampiitude input signal to the device under test.

After the RF signal passes through the RF circuit of the
device under test, it must be demodulated before being
cannected to the DEMOD IN of the instrument. If a
demodulator is not a part of the device under test, one
must be added externally (see Figure 2-4). The input
impedance of the demodulator must present the proper
load to the RF circuit being tested. The Wavetek Mode!
D153 RF Detector is recommended for 50 ohm
applications.

Turn the front-panel POWER switch on. The pilot light
should indicate an operating condition.

NOTE

This instrument does not require a2 warmup period unless it
is to be used at the extreme limits of its specifications.

After completing the set-up, adjust the instrument front
panel controls for the required center freguency, sweep
width, output amplitude, and sweep rate. Turn the desired
markers on and adjust their size and width.

2,7 SPECIAL OPERATING NOTES
2.7.1 ERRORS FROM SWEEP RATE EFFECTS

When sweeping RF circuits having rapid amplitude changes,
errors  may occur, due mainly to detector delays.
Decreasing the detector output time constant will minimize
this effect. Figure 2-5 illustrates sweep rate effect.

To check for sweep rate effect, first set the sweep width to
its Towest practical setting, then reduce sweep time while
closely observing the swept output response. Any change
in the response indicates the sweep rate is too fast for a
true response. When a further reduction of sweep time

does not change the response, a true response has been
abtained.

2.7.2 EFFECTS FROM OVERLOADING

The use of excessive signal from the instrument can
overload the receiver circuits. To assure that this condition
is not present, and that the response is a true representation
of the device under test, turn the OUTPUT STEP and
VERNIER controls to minimum output amplitude.
Gradually increase the output amplitude until a response
is obtained. Further increasing the output amplitude
should not change the configuration of the response
envelope does change, such as flattening at the top,
decrease the output just far enough to restore the proper
configuration,

2.7.3 MAKING MEASUREMENTS AT LOW LEVEL

When making measurements at low levels, radiation and
ground loops become problems. Using double shielded
cables for cables carrying RF signals helps minimize the
radiation problem. Ground loops causing hum pick-up
can -sometimes be eliminated by completing only one
ground connection between each instrument. This applies
particularly to the scope horizontal input. [f the ground
cennection is made at the vertical input terminial, an addi-
tional ground at the horizontal input terminal will often
result in hum pick-up.

2.7.4 SWEEP DWELL

In order to stabilize external circuits {such as whenusing a
network analyzarj, it is sometimes desirable to turn the
RF signal on prior to the start of the sweep. This can be
accomplished using the rear-panel SWEEP DWELL switch.
When the switch is turned on, the RF output is tuned on
approximately 4 msec before the sweep begins.

NOTE

This applies only to the four variable time positions of the
SWEEP TIME control, and does not apply to either the
LINE or MANUAL position,

2.75 OPERATION WITH X-Y PLOTTERS

Two features are incorporated into the instrument to
facifitate operation with X-Y plotters.

First, a marker clamp switch {(part of the front-panel
MARKER SIZE switch) which converts the high frequency
marker signals to lower frequencies, compatible with the
operating speed of the marker pen,

The second feature {Pen Lift} is available as Option B4, and
is described in Section 2.8.4,
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2.7.6 OPERATION WiTH EXTERNAL MONITOR

Operation with an external monitor can produce a flatter
{iess amplitude variation) input signal to the device under
test than is obtainable with the internal monitor, since the
monitor point is located at the point where greatest fiathess
is desired and is not affected by cable VSWR or input
impedance of the device under test. Another application is
to level at the output point of a wide hand power amplifier
in. order to increase the output power capability of the
sweep generator.

To operate with an external monitor, first set the QUTPUT
STEP and VERNIER conirols for maximum (+13 dBm].
Next, connect the output from the external monitor to the
front-panel ALC IN connector and set the ALC switch to
the EXT poisition. The signal from the external monitor
must be of negative polarity between 0.2 and 2 vohts. If
the signal is larger than 2 volts, use a resitive divider to
obtain the less-than-2 volts signal. While observing the
output from the monitor on an oscilloscope, adjust the
QUTPUT VERBNIER until the monitor signal becomes
leveled (refer to Figure 2-6}.

NOTE

If the requirement of a 0.2 to 2 V monitor signal results in
overloading of the device under test, insert an external
attenuator pad between the monitor and the device under
test.

2.7.7 SLOPE

Up to +1 dB/GHz amplitude slope may be introduced to
compensate for frequency-dependant variables in the test
system external to the instrument. The pivot point for the
stope is 1 MHz, with the maximum amplitude change due
to slope introduction being £2.5 dB at 2500 MHz {refer to
Figure 2-7).

When the front-panel SLOPE control is set to its
mid-position adjustment (0 slopel, an uncorrected signal
will be displayed.

2.7.8 1 KHz MODULATION

This feature provides T kHz sguare wave modulation of the
RF output signal. On/off control is provided by a push
button switch on the instrument’s front panel. The 1 kHz
modulating frequency may be adjusted using the control
located on top of module M121 {see Figure 5-22}.

2.7.9 PEN LIFT {OPTION B4}

This option provides a contact closure during forward
sweep time, During retrace, the contacts are open. This
option can be used to operate the pen lift of an XY
plotter. 1t is active only during the two slowest settings of
the SWEEP TIME switch (1 to 10 ssconds and 10 to 100
seconds} and during manuat sweep. {During manual sweep
the contacts are always closed.} The connections for
Option B4 are two binding posts on the instrument rear
panel.

2.7.10 AUX RF QUT {OPTION B5)

This option provides an R¥F signal at approximately -10
dBm through a rear-panel connector, This signal is identical
in frequency and sweep characteristics to the signal from
the front-panet RF OUT connector; however, there is ro
provision for controlling the level of the auxilliary signal.
{The actual output fevel of the auxilliary signal is depen-
dent on the number of marker options (A1, A2, A3)
installed in the instrument, The more marker options, the
lower the output fevet.) Likewise, the auxillizry signal wiil
shiow FM, but will not show AM.

NOTE

For proper marker operation, the AUX RF OUT connector
must be either connected to a 5O ohm device, or terminated
in 50 ohms {terminator provided).

2.8 PROGRAMMING
2.8.1 INTRODUCTION

Connections for remote control of output level, center
frequency, sweep width, band selection, and sweep
triggering, and also external AM and FM are provided in the
rear-panel PROGRAMMING jack. The jack and its pin
functions are detailed below (refer to Figure 2-8).

2.8.2 QUTPUT PINS

The first group of pins are voltage and signal outputs. Pin 1
is a common ground. Pins 2 and 3 provide #10 V, used for
rernote frequency tuning. Pins 4 and & are the 18 V main
regulated supplies, and can be used in external applications
which draw less than 50 mA each.

Pin 8 is the sweep ramp with varies over a £10 V range.
This signal is similar to the signal from the front-panel
HORIZ OUT connector, except that the latter ranges from
0V to +10 V. These ramps are independent of frequency
and sweep width.
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PIN FUNCTION PIN  FUNCTION
o O O O 36 T Qutputs TII Unused

1 Ground 13,17,27-36 Unused
o O O O 32 2 +10 V IV Inputs

3 -10 v 6 Qutput Level/AM
® ® O O 28 4 -18 v 7 Ext Trigger

5 +18 vV 10 Cent Freq
® & & @ 24 8 Sweep Ramp 12 SW/FM/4¢ Lock

14 Ret Blanking 21 Band 2B
O & & @ 20 25 Sync 22 Band 2A

26 1 V/GHz Ref 23 Band 3
O & & @ 16 11 Normal 24 Band 4

9 {110 Cent Freq
® & o 9 2 11 Y12 Sweep Width

15 16 Start/Stop
o ® 9 @ 8 18 M19 Band Select
e & & @ 4 Pin 20 is internal tie point, Do not use externally.

PROGRAMMING Plug Pin Configuration



Pin 14 provides a retrace blanking signal for a display
oscilloscope. The levels at this connector are +16 V {RF
off} and -16 V (RF on}.

Pin 25 provides a TTL “high” signal whenever the RF
output frequency crosses a band switching discontinuity
point {500, 1000, 1500 MHz). At all other times, the
output is TTL “low’". This signal finds use in working with
network analyzers.

Pin 26 is a2 1 V/GHz reference which provides an indication
of the instantaneous RF output frequency. f the RF
output frequency is 1200 MHz, pin 26 wili be +1.2 V. If
the RF output is swept from 1600 to 2400 MHz, the
voltage at pin 26 will follow the frequency, producing a
+1.6 V1o +2.4 V ramp.

2.8.3 NORMAL OPERATION PINS

The second group of pins is used to provide normal front-
panel operation of the instrument. Pin 9 is jumpered to pin
10, pin 11 is jumpered to pin 12, pin 15 s jumpered to pin
16, and pin 18 is jumpered to pin 18. A plug containing
these jumpers must be installed on the rear-panel
PROGRAMMING jack in order to accomplish normal
operation.

2.84 UNUSED PINS

The third group of pins is unused.

2.8.5 INPUT PINS

The functions of the last group of pins are as follows:
REMOTE FREQUENCY CONTROL {PIN 10}

Normal front-panel control of center frequency is provided
by a jumper wire betwseen pins @ and 10 of the rear-panei
PROGRAMMING plug. To remotely control the center
frequency, remove the jumper and connect pin 10 to the
external control, as shown in Figure 2-9.

REMOTE SWEEP WIDTH CONTROL (PIN 12}

Normal control of sweep width is provided by a jumper
between pins 11 and 12 of the rear-pane! PROGRAMMING
plug. To remotely control the sweep width, remove the
jumper and connect pin 12 to the external control, as
shown in Figure 2-10.

NOTE
When using the instrument with remote control of sweep

width, external FM, or in phase lock operation, the front-
panel MODE switch must be set to Af.

EXTERNAL FM (PIN 12}

For FM, remove the pin 11 to 12 jumper and connect the
modudating source as shown in Figure 2-11.

The FM signal should have an average potential of 0 V.
Frequency sensitivity is 35.7 mV/MHz for band 1, 17.8
mV/MHz for bands 2 and 3, and 7.1 mV/MHz for band 4.
Maximum frequency deviation as a function of modulating
frequency is shown in Figure 2-12.

The peak amplitude of the modulating signal plus the DC
voltage appiied to pin 10 of the PROGRAMMING jack
should not exceed +10 V, since a greater voltage would
cause the instrument to sweep beyond its band limits,

PHASE L.OCK {PIN 12}

When the instrument is operated in a closed-loop synchro-
nizing system, the correction voltage is appiied to pin 12 of
the PROGRAMMING jack. Again, the MODE switch must
be set to Af and the pin 11 to 12 jumper must be removed
trefer to Figure 2-13).

REMOTE CUTPUT LEVEL (PIN 6}

For remote controt of the 0 to 20 dB QUTPUT VERNIER
control range, first adjust the front-panet QUTPUT
VERNIER control fully clockwise.  This will produce a
METER reading of 3. Connect the external level control as
shown in Figure 2-14. The program level will be indicated
or the front-panel METER.

EXTERNAL AM {PIN 6}

To produce AM, connect the modu!at?ﬂg source to pin 8, as
shown in Figure 2-15.

The modulating frequency may vary over a 0 to 10 kHz (a1
3 dB paint} range. The modulation sensitivity is 1 Vpp/
10% modulation. The maximum % AM is dependent upon
the front-panel OUTPUT VERNIER setting, as shown in
Figure 2-16,

EXTERNAL TRIGGER (PIN 7}

The Sweep Time circuit may be remotely triggered by
applying a +10 V pulse to pin 7 of the rear-pansl
PROGRAMMING plug. For proper operation, the front-
panel SWEEP TIME control must he set to one of the four
variable time positions, and not to MANUAL or LINE.
The TRIG/RECUR switch must be set to TRIG. The repe-
tition rate of the external tirgger shouid be slower than the
frequency repetition rate set by the front-panel SWEEP
TIME and VAR/MANUAL controls.
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REMOTE BAND SELECTION {PINS 21-24}

For remote control of band selection, remove the jumper
between pins 18 and 19 on the PROGRAMMING plug. EXTERNAL
Any frequency band may now be selected by applying a LEVEL
ground {contact closure or TTL) signal to pin 21, 23, or 24 10K CONTROL
on the PROGRAMMING plug. Applying a ground signal
to pins 21 and 22 simuitaneousty will select the second haif
of band 2 (1000-1500 MHz) {see Section 3.13}. If no
ground signal is appiied, band 1 will be selected.

§12K

N AV N
-1

3 &
1/ ! TO AMPL
o CTL CXT

CORRECTION -
VOLTAGE = e Figure 2~14. Remote Level Control

OPTIONAL
SENSITIVITY
CONTROL
% MODULATION
MODULATING CONTROL
SOURCE
N g
1 12
N N
TO SWEEP =
4 b WwIDTH W
- CTL CKT 1 6
I l TO AMPL

CTL CKT

Figure 2~13. Phase Lock
Figure 2-15. External AM

Output Meter ~-15-10  ~5 0
Scale bbb
Pl l |
Maximum . . . - . .
Modulation 7% 50 70 80 9070 30 i0

Figure 2-16. Maximum % AM
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3.1 INTRODUCTION

This section first presents dan overall block diagram view of
the Model 2002A, followed by & more detailed description
of sach module and assembly.

Before beginning the actual circuit descriptions, it would be
well to become familiar with the mechanical arrangement
of the instrument. This will enable the block diagram and
circuit descriptions to be associated with the physical
locations in the instrument, providing a better overail
understanding of the instrument {refer to Figure 5-22},

3.2 BLOCKDIAGRAM

The block diagram in Figure 3-1 contains both block and
madule information. The blocks contained within each
module are indicated by the modute outline.

The general operation of the Model 2002A is as follows:

The front-panel CENT FREQ and SWEEP WIDTH control
settings are fed into the M102A and M103A Sweep Drive
modules, where they are combined into a single signal.
This signal (sweep drive) is used to drive the varactor
diodes in the appropriate Sweep Oscillator (M109 or
M110}). Mecessary level shifting, shaping, and amplitude
control are accomplished in the Sweep Drive modules.

The Sweep Oscitlator output s fed into the MA1171 Wide
Band Amplifier, and then through the Step Attenuator
to the RF output. Leveling is accomplished by a monitor
diode in the MA111 which compares the output levet to a
reference voltage supplied by the OUTPUT VERNIER, Any
error is amplified in the M104A Leveler module, and
correction is made at the PIN diode leveler in the MAT11.

The marker circuit is composed of the M105 Marker Adder
module, the MBC External Marker moduie, and the various
marker options selected by the customer. The marker
cireuit uses a sample of the RF signal (sweep sample} which
is also leveled in the M104A Leveler. This feveling not only
provides a constant-amplitude sweep sample signal to the
marker circuit, but also standardizes the sweep sample
signals fn all instruments, assuring proper operation of
field installed marker options.

SECTION 3
THEORY OF OPERATION

More detailed descriptions of the individual modules and
assemblies are provided below. Schematics are in Section 7.

3.3 DPS2A —POWER SUPPLY

The Power Supply provides DC power for the rest of the
instrument, and & 27 VAC signal to the M1018 Sweep
Rate Generator module.

The transformer steps the line voltage down to 27 VAC,
a level which can be used by the DC-producing circuits.
{A portion of this 27 VAC signal is sent to the M101B
for use in the line rate sweep function of the instrument.}
Fullwave rectifiers and filter capacitors convert the AC
signal to DC.

A portion of this 27 VDC signal 5 sent to the +20 V
regulator mounted on the instrument chassis, the rest
is sent to the £18 V and +7 V supply circuits,

The +18 V circuit has a temperature-compensated pre-
cision voltage reference. This reference is compared to the
output voltage by an error amplifier which corrects any
error in the output voltage.

The -18 V circuit compares the +18 V and -18 V outputs
and holds the difference in their magnitudes to zero.

The +7.3 V cireuit uses a three-terminal adjustable voltage
requlator IC 1o provide a pre-regulated +7.3 V output. This
voltage supplies other voltage reguiators throughout the
instrument.

34 M101B ~ SWEEP RATE
INTRODUCTION

This module generates the basic sweep ramp for the instru-
ment, an inverted ramp used in $/8 mode, and a synchro-
nous sqguare wave used for blanking,

The M101B is basically a hysteresis osciliator, consisting
of a hysteresis switch {IC5A) and an inverting integrator
{iIC1 with C8}, The sweep ramp is the integrator output,
while the inverted ramp (derived from the sweep ramp}
is the output of an inverting buffer {IC2),
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SWEEP RAMP

Diodes CR17 and CR18 clip the hysteresis switch output
to produce a ~£10.6 V square wave. CR13 and CR14
reduce the level to ~£10 V, and alse provide temperature
compensation. The £10 V square wave is positively fed
back to the non-inverting input of the hysteresis switch
along with delayed negative feedback from the integrator.

When the negative feedback outweighs the positive feed-
back, the non-inverting input crosses the ground reference
on the inverting input and the switch changes state. This
occurs when the hysteresis switch output and the sweep
ramp are equal in magnitude but opposite in pofarity. The
switch output is buffered by FCBB and sent through the
sweep time resistor network to pin 10 of the module, the
inverting integrator input,

SWEEP TIME

Sweep time is the time required for the sweep ramp to rise
from -10 V to +10 V, and is determined by the current fed
into the inverting integrator input. Sweep time is selected
by the front-panel SWEEP TIME controt, and is calibrated
by the Freg. Adi. control (RG0).

TRIGGERED SWEELP

For operation in recurring sweep mode, +18 V is appiied
to pin 2 of the module. For triggered sweep mode, this
voltage is removed, shutting off Q2 and removing the
reverse bias on CR12. This lowers the hysteresis switch
trip point to -10.7 V and arms the clamping circuit (IC3A,
Q1, and associated components). As the descending ramp
reaches -10 V, Q1 fires and clamps the ramp at -10 V.
Since the ramp cannot reach -10.7 V, recurring sweep is
prevented,

The trigger circuit {IC3B and associated components)
is armed when clamping has cccurrad. The positive trigger
pulse is applied {either from the front-panel switch or the
rear-panal PROGRAMMING plug) to module pin b, and is
fed through C11 to IC3B pin 5. This switches 1C38 pin 7
to +18 V. As pin b drops back beiow the siightly positive
voltage on pin 6, pin 7 switches to -18 V, sending & negative
pulse 1o the hysteresis switch, causing it to switch states
and trigger the sweep.

LINE RATE SWEEP

Line rate sweep is an automatically triggered mode, the
trigger source being a 27 VAC signal from the Power
Supply. Pin 9 of the module is the line rate enable. When
a +18 V signa! is present, the reverse bias on CR10 is
removed, and the 27 VAC is sent to IC3B as the trigger
signal.
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SWEEP DWELL

A sweep dwelt feature is also provided for use with network
analyzers. The dwell is similar to the clamp described
above, but differs in that it is produced at the start of the
forward trace (hysteresis switch negative, RF output
available}, white the clamp occurs at the end of the retrace
{hysteresis switch positive, RF output blanked). When a
positive voitage is applied to pin 15 of the module, the bias
on pin 6 of IC5B is made less negative, When the hysteresis
switch output goes negative, a large negative spike is sent
to ICBB pin 5, turning off 03, The RF blanking is removed
at this time by ICBA. With Q3 turned off, module pin 12
is pulled to ground, shutting off the Inverting integrator.
As pin 5 of ICBB returns to ground potential, it crosses
the reference still on pin 6, thus turning on Q3 and starting
the integrator,

MANUAL SWEEP

During manual sweep, +18 V is applied to pin 1 of the
module, which places ~2.5 V bias on pin 2 of the hyste-
resis switch and focks the switch negative. CR1 and CR3
are forward biased, so that {C1 is now a linear amplifier
instead of an integrator. Manual Limit control R20 is
adjusted such that the front-panel VAR/MANUAL control
varies the output of ICT between -10 V and +10 V; thus,
the ramp can be manually swept by means of the VAR/
MANUAL control.

35 M102A — SWEEP DRIVE

This moduie provides the correct sweep drive voltage
required by sweep osciltators 1 and 3.

The M102A sums the voltage from the CENT FREQ
control with a portion of the sweep ramp selected by the
SWEEP WIDTH control setting. The combined ramp is then
shaped into the proper signal to drive the oscitlators, The
unshaped ramp and two offset {~£7.5 V) ramps appear as
outpuis from the M102A to the M103A, where they are
used in shaping the sweep drive signals for oscillators 2A
and 2B,

The shaping of the sweep drive signals is accomplished by
adding the two offset ramps to the combined ramp via 2.2
kohm resistor networks. As the ramp rises and falls, diodes
strung along the netwaorks are successively forward biased at
~2 \ intervals. As a result, the current to the input of the
sweep drive 1C is changed as each diode becomes forward
niased, thus changing the effective input impedance 1o the
1C, and so changing its gain, An increase in gain will cause
an expansion of the sweep oscillator range.

Some of the diodes also feed current fo an inverting ampli-
fier, which, in turn, feeds its output to the sweep drive IC,



The effect of this inversion is to subtract current from the
sweep drive |C, thus decreasing its gain and compressing
the sweep oscillator range,

The actual amount of gain at each interval is determined by
a potentiometer (Lin control} in series with each of the
diodes. In this way, the sweep drive is shaped to produce a
linearly swept RF output signal.

3.6 M103A — SWEEP DRIVE

This module supplies the centering voltages to the four
voltage-controlled sweep oscillators in the instrument,
and also provides the correct sweep drive voltages required
for oscillators 2A and 2B.

The centering voltages are adjusted with potentiometers
R7, R8, R9, and R10. These voltages are applied as bias
voltages to the varactor diodes in each sweep oscillator.
The bias is adjusted such that each sweep oscillator will
be at its center frequency when its sweep drive voltage
is zero.

The sweep drive circuitry in the M103A is very similar to
that in the M102A described above. The combined and
offset ramps from the M102A are added in 2.2 kohm
resistor networks, turning on the shaping diodes in suc-
cession and effectively changing the mput impedance
and gain of the sweep drive I1C%s. Instead of an inverting
amplifier, however, some of the dicdes feed the non-
inverting input of the sweep drive IC’, causing compres-
sion of the sweep oscillator range. The other diodes feed
the inverting input of the sweep drive 1C’s, causing the
sweep oscillator range to expand. As in the M102A, the
Lin controls determing the amount of compression or ex-
pansion, and so enable 3 linearly swept RF output signal
10 be produced.

3.7 M104A — LEVELER

INTRODUCTION

This module contains the leveling circuitry for both the
instrument RF output and internal sweep sample, and also
drives the front-panel METER and UNLEVELED lamp.
SWEEP SAMPLE LEVELING

To level the sweep sample, & reference voltage is set on
pin 6 of 1C28 via level control R2. Pin & is the input from
the MA111 sweep sample monitor diode. The output from
the IC is used to drive a pair of PIN diode attenuators in
the MAT11, thus leveling the sweep sample.

RF QUTPUT LEVELING

The OUTPUT VERNIER voltage is buffered by IC18, The

Level Max contro!l {R12} calibrates the leveler when the
VERNIER is fully cw. The output from this control is fed
through a temperature compensation diode in the MA111
back to the MT04A to be used as part of the RF leveler
reference, The Level Min control {R23} calibrates the
leveler when the VERNIER is fully cow,

IC3 is the RF leveler. The composite voltage from R23 and
R12 is used as a reference on pin 2, The output from the
MA111T RF output monitor diode is applied to pin 3. The
IC output, buffered by Q6, drives a PIN diode attenuator
in the MA111, thus leveling the RF output.

METER DRIVE

The QUTPUT VERNIER signal is buffered by IC2A, and is
used to drive the output METER. The METER reading is
calibrated with the Meter Cal control, R18.

UNLEVELED LAMP DRIVE

Q2, Q3, and C4 form a window detector, and turn on the
front-panel UNLEVELED lamp when the leveler output
exceeds its normal range.

3.8 M105 - MARKER ADDER

The function of this module is to take the small beat-
frequency marker signals from the various marker options,
amplify them, and send them to the front-panet MARKER
SIZE control to be added to the demodulated RF signal
for display.

Two parallel amplifiers are used in this module. The output
of one of the amplifiers Is adjusted with the Size Ratio
control, R29, to produce markers of different sizes.

Transistors Q1 through Q5 are low-noise preamplifiers.
Q8, Q10, Q12, Q13, 022, and Q23 are controlied by the
front-panel MARKER WIDTH switch, When selected, these
FETs switeh in capacitors to limit the frequency response
of the amplifiers, thus producing narrow markers. With the
MARKER WIDTH switch in efther of its two narrowest
settings, Q6 and Q8 are activated, switching in C29 and C8
on the emitters of the preamplifiers, thus increasing the low
frequency gain and producing a narrowed center frequency
nult for the narrowed marker. IC1 and 1C2, aslong with
output transistors Q14, Q15, Q16, and Q17, produce the
high gain needed for the marker output.

3.9 WM109 - SWEEP OSCILLATOR 1

This module generates the 1-530 MHz band 1 {plus over-
sweep) frequency by heterodyning the output of an 1188
MHz fixed oscillator {0B) and an 1198.1728 VCO (Q2).
The VCO is biased to oscillate at 1448 MHz when the
sweep drive signal is 0 V, and varies above and below this
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frequency as the sweep drive is varied.) Both outputs are
buffered and leveled before being heterodyned in the mixer
{CR101 through CR104}. The mixer IF output is preamp-
{ified {Q201 through Q204) and sent through the M110 to
the MA111 Output Amplifier.

During blanking, G4 turns on, turning off 0202 and 0203,
thus eliminating the RF output signal.

Both oscitlators are turned on by a -18 V signal from the
M131 Band Select module. This signal alse turns on 1C2
which activates the sweep filter {CR202 and L205). This
fitter is controlled by the same sweep drive signal which
controls the VCO, and serves to reduce the harmonic
content of the preamplifiad output.

In CW mode, the sweep drive signal becomes a DC voltage,
and -18 V is applied to pin 18 of the module, turning on
Q1. This switches C8 to ground, thus reducing noise on the
sweep drive signal and lowering the residual FM of the RF
output signal.

3.10 M110 — SWEEP OSCILLATORS 2A, 2B, AND 3

This module generates the 500 to 2500 MHz output fre-
guencies. The M110 consists mainly of three separate
VCOs. The VCOs are turned on individually by -18 V
signals from the M131 Band Select module. Each VCO is
biased to oscillate at its respective band center frequency
when its sweep drive signal is 0 V. As the sweep drive signal
varies, so does the frequency of the selected VCO. A PIN
diode switch at the output of each VCO couples the output
signal to the module output, J2, and also serves to isolate
the VCO from the other two VCOs. From J2, the output
signal is sent to the MA111 Qutput Amplifier.

When band 1 is selected, the B-1 signal turns on the PIN
diode switch formed by CR8 and CRS, routing the M109
output through to J2,

During CW operation, the sweep drive signals are DC
voltages. FET switches Q3, 04, and Q6 are activated,
switching capacitors €32, C35, and C47 to ground, This
reduces the noise on the sweep drive signals, and so reduces
the instrument’s residual FM.

in oscillators 2ZA and 28, RF blanking is accomplished by
turning the VCO off. Oscillator 3, having a slower on/off
response, is left on during blanking, and the output is
turned off via the PIN dicde switch formed by CR18,
CR19, CR24, and CR25. :

3.11 MA1T1TT — QUTPUT AMPLIFIER

The MA111 is a six-stage amplifier arranged in two sections
of three stages edch, the output of each section being
individually monitored and leveled. The output of the first
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section feeds the input to the second section, and also
supplies a sweep sample output to the marker modules.

The collector voltage and the base current of each transistor
stage is individually adjusted at the factory by potentio-
meters on the bases of the transistors (Q301 to Q312}.
These pots are carefuily trimmed for optimum gain and
distortion, and should be readjusted only by gualified
personnel.

Field checks on this assembly should be limited to checking
for the proper RF input, and for the proper signals from
the +20 V Power Supply and the M104 Leveler module. 1f
these tests show the Ampiifier jtself to be defective, the
unit should be returned to the factory for servicing.

Also included in this assembly are the sweep sample
monitor diode, the output monitor diode, and the PIN
diode leveler attenuators. The operation of these is dis-
cussed in connection with the M104A Leveler module.

3.12 M121 — MODULATOR

This module performs four basic functions. It provides
the 1 kHz square wave modulation for low-tevel recovery
applications, the oscilloscope horizontal drive signal, the
slope signal, and applies the AM signal from an externat
source to the QUTPUT VERNIER.

SQUARE WAVE MODULATION

IC3 and its associated components form a 1 kHz square
wave oscillator, the output of which (~0 to +16 V} is
used to blank the RF output at a 1 kHz rate. The oscillator
is active only when +18 V is applied to module pin 1 via
the front-panel T kHz MOD pushbutton.

SCOPE HORIZONTAL

Resistors R7 and R8 sum the sweep ramp from the M101RB
Sweep Rate module with a +10 V reference to produce the
0 to +10 V horizontal output signat. This signal is available
at the SCOPE HORIZ OUT connector, and is used to drive
the horizontal input of an oscifloscope,

SLOPE

{C1B amplifies the 1 V/GHz ramp from module pin 9. The
amplified ramp is applied to IC1A and 1C2. RO adjusts the
gain of IC1A and nulls any internally-produced slope, while
the gain of 1C2 is conirolled by the front-panel SLOPE
control. 1C4A sums the outputs of ICTB and IC2 and
applies the combined signal to the OUTPUT VERNIER.
ICAB provides a cofrection voltage to the Int Slope Nufl
control {mechanically connected to the QUTPUT VER-
NIER}, and thus to the front-panel METER.



AMPLITUDE MODULATION

The external AM signal from the rear-panel PROGRAM-
MING jack is buffered by IC4A and applied to the OUT-
PUT VERNIER, thus modulating the instrument RF
output,

3.13 M131 — BAND SELECY

This module takes the programming information from the
M132 Interface module and provides the signal used to
enable each oscillator at the proper time. The M131 also
provides the frequency/sweep program for the Sweep
Drive modules, the T V/GHz reference signal, and the
band switch pulse for the M1018B and M132.

BAND SELECTION

The M131 takes the B2+ B2B+, and B4+ signals from the
M132, and the band 3 signal directly from the BAND
switch {or PROGRAMMING jack), and converts them to
the B-1, B-2A, B-2B, and B-3 oscillator enable signals,
IC3A, IC3B, and IC4A are comparators which perform this
conversion. ICAB prevents the shifting of the crossover
points when the sweep time is changed.

The easiest way to see how the band selection takes place
is to examine the selection process for each of the BAND
switch {or PROGRAMMING jack) settings.

Band 1: The sweep program {(all or part of the -10 V to
+10 V sweep ramp from the SWEEP WIDTH/STOP control}
is inverted by ICTA, R59 and RE6 set a reference of ~13 V
at pin 3 of IC3A. Since the inverted sweep ramp applied
10 pin 2 of IC3A is always more positive than the -13 V
reference, comparator 1C3A puts out -18 V at all times.
This -18 V turns on 010, which turns on Q14, which causes
the -18 V B-1 signal to be put out at module pin 5. The
-18 V at IC3A pin 1 also causes comparators 1C3B and
ICAA (through CR48 and CR39) to put out +18 V, thus
keeping the B-2A, B-2B, and B-3 signals at +18 V and the
oscillators turned off,

NOTE

in the absence of a +18 V B2+, B4+, or ground band 3
signal, the M131 will default to band 1 programming.

Band 2 (front panel}: The +18 V B2+ signal turns on Q9
through CR32, thus turning on Q7 and Q8 which puts
~+18 V at the cathode of CR38. This removes the -18 V
at this point and allows R89 to set the reference at pin 5
of IC3B at 0 V. The inverted sweep ramp is applied to
{C3B pin 6. During the positive portion of the ramp, IC38
puts out -18 V at pin 7, turning on Q11 and Q15, to put
out the -18 V B-2A signal at modutle pin 18.

During the negative portion of the inverted ramp, the
output of IC3B goes positive. The -18 V signal from 1C3B
pin 7 through CR40 which had held IC4A pin 2 negative is
removed, and IC4A pin 2 goes positive due to +18 V
through CR36. Pin 1 of 1C4A goss negative, turning on Q12
and O186, thus turning on the -18 V B-2B signal at module
pin 15.

The output of IC3A is held positive by +18 V applied to
pin 3 through CR31 and CR33. The emitters of Q7 and Q8
are held at near-ground potential since module pin 10 is
grounded through an externsl diode (CR3 on the BAND
switch}, but QB is also turned on, preventing Q8 from
turning on.

Band 2 {(PROGRAMMING jack): The +18 V B2+ signal
will turn on only band 2A (500-1000 MHz}. I band 2B
{1000-1500 MHz) is desired, both the band 2 and band
28 PROGRAMMING jack pins {22 and 21) must be
grounded to provide the B2+ and B2B+ signals to the
M131. If both bands 2A and 2B are desired, a sensing
circuit must be used to detect when the sweep ramp
(PROGRAMMING jack pin 8) crosses 0 V. The sensing
circuit could then supply {or remove} ground to PRO-
GRAMMING jack pin 22 for band 2B operation.

For band 2A, the +18 V B2+ signal sends the output of
IC3B negative as in front-panel operation; however, the
reference on pin 5 of 1C3B is not 0 V, but a negative
voltage. This is true because module pin 10 is not grounded,
but floating. Thus, Q9 and O8 are not turned on. The result
is that band 2A is continuously enabled, and even if the
voitage at pin 6 of IC3B goes below {0 V, the comparator
cutput remains negative, the B-2A signal remains -18 V,
and the band 2A oscillator tries to sweep above its limit
{above 1000 MHz). {This oscillator will sweep slightly
above 1000 MHz, allowing operation in the vicinity of
1000 MMz without band switching.)

For band 2B, both the +18 V B2+ and B2B+ signals are
active. The B2B+ places +18 V on pin & of IC3B, keeping
band 2A disabled and enabling band 2B. The B2+ signal
holds the outputs of the other comparators positive as in
front-panel operation. The result is that band 2B is con-
tinuously enabled, and if the voltage at pin 2 of IC4A goes
above O V, the band 2B oscillator will try to sweep below
its range {below 1000 MHz). {This oscillator will sweep
stightly below 1000 MHz, allowing operation in the vicinity
of 1600 MHz without band switching.)

Band 3: The band 3 ground signal turns on Q7 which
allows Q6 to turn on. This applies ~+18 V to IC3A pin 3,
IC3B pin 5, and 1C4AA pin 3 through CR28, CR35, and
CR37. The outputs of 1C3A, IC3B, and 1C4A are all +18 V,
keeping Q106, Q11, and Q12 turned off and their collectors
open. This allows Q13 to turn on, which turns on Q17 and
thus the -18 V B-3 signal at module pin 14,
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Band 4: The +18 V B4+ signal causes the comparator refe-
rences to be set by Rb7, R60, and R63. This causes the
comparators to change states as the inverted sweep ramp
(applied to the inverting inputs) passes through the refe-
rence voltage levels, Thus, the oscillator enable signals are
turned on seguentially as the sweep progresses.

FREQUENCY/SWEEP PROGRAM

This circuit takes the sweep ramp from the M101B and
divides it into as many ramps as there are oscillators to be
used. The frequency program, sweep ramp, and offset
program are summed at the input of amplifier IC1B. The
output of the amplifier is the combined frequency/sweep
program for the Sweep Drive modules.

During each cycle of the sweep ramp, diodes CR1 through
CR3 conduct as selected by the incoming B2+, B4+, and
band 3 signals. As sach set of diodes conducts, FET
switches Q1, Q2, and Q3 switch in resistor seis to change
the gain of amplifier IC1B. The -18 V B-1, B-2A, B-28, and
B-3 signals also cause one of the dicdes {CR15 through
CR18) at the input of IC1B to conduct, switching in a
pre-set {via R39 through R46) offset current. In this way,
a separate frequency/sweep program gan be provided for
each osciliator. This is important since each oscillator
requires a -10 V to +10 V ramp to program it to sweep
its full range {a partial ramp programs only a portion of
the range). The offset currents and switched amplifier gain
produce the proper freguency/sweep program output for
each oscillator as it is enabled.

When band 3 is enabled, FET switch Q3 is off, meaning

R13 is in the feedback path of amplifier ICTA. This doubles
the integrating time constant of the amplifier, and so
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doubtles the sweep time of the frequency sweep program for
band 3. This is necessary since oscillator 3 sweeps twice the
range of oscillators 1, 2A, and 2B, and doubling the sweep
time ensures a constant frequency vs., time relationship,

1 V/GHz REFERENCE

The inverted sweep ramp from IC1A is fed into amptifier
1C2B. The output of this amplifier is a voltage directly
related to the instantaneous RF output freguency as pro-
grammed by the sweep ramp, This voltage ranges linearly
from 0 V at 0 MHz to 2.6 V at 2500 MHz, and is not
affected by the band or oscillator selection.

BAND SWITCH PULSE

IC2A and its associated components form a puise generator
which puts out a +18 V 1 msec pulse whenever any of the
B-1, B-2A, B-2B, or B-3 oscillator enable signals changes
states. This pulse provides a 1 msec delay at the band
switching crossover points {the delay circuit is in the
M1018), and is used to generate the band stacking blanking
and sequence sync pulses in the M132.

3.14 M1I32 - INTERFACE

This module accepts the band selection signals from either
the front-panel BAND switch or the rear-panel PRO-
GRAMMING jack and converts them, via switching tran-
sistors, into drive voltages for the M131 Band Select
module. The M132 also takes the band switch pulse from
the M131 and converts it into the positive and negative
Z-axis pulses {for the rear-panel BAND STACKING
BLANKING connector} and the seguence sync puise
available at pin 25 of the PROGRAMMING jack,
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4.1 INTRODUCTION

The purpose of the performance tests in this section is to
verify that the Mode! 2002A Sweep/Signal Generator meets
its published specifications {Section 1.2). These tests
assume that the instrument is equipped with Option A3,
Deluxe Harmonic Markers {Sections 1.2.5 and 1.3.3). This
option provides a selective combination of harmonic
markers at 1, 10, 50, and 100 MHz intervals throughout the
1 to 2500 MHz frequency range. While it is possible to
check the instrument’s performance without Option A3 by
using suitable external CW sources, a complete check by
this method is impractical. The Individual Harmonic
Markers, Option A2, can be used up to 1500 MHz only, and
are therefore inadequate.

SECTION 4
PERFORMANCE TESTS

Recommended test equipment is listed in Table 4-1, Tests
are normally performed in the order listed. The order
conforms to the Specification order in Section 1.2, If tests
are performed on Option A3 {Section 4,13.4), the user may
perform this test prior to other tests.

Refer to operating instructions in Section 2 to become
familiar with Model 2002A controls and their functions
prior to beginning these tests, Before applying AC power
to the Model 2002A, see Section 2.3 for electrical instal-
fation details. The line voltage should be maintained at
gither 115 or 230 VAC £10%, 50 to 400 Hz during the
tests. The nominal ambient temperature for tests is 25°C.
Correction factors are to be applied as specified in some of
the tests at different ambient temperatures.

tTable 4-1. Recommended Test Equipment

INSTRUMENT CRITICAL REQUIREMENT RECOMMENDED

Qscifloscope OC coupled, 1 mV/div sensitivity HP-1200A

Digital Voltmeter Accuracy: £.04% Dana 4200

Power Meter Freguency Range: 1 MHz to ZEGOIMHZ HP-435A/8482A

Spectrum Analyzer Frequency Range: 1 Mz to 5 GHz HP-B554RB/B562B
HP-8555A/855528

Precision Attenuator Pads 10, 20 and 40 dB

CW Signal Generator
Acturacy: 210 MHz

Marker Generator
HF Detector
Frequency Counter

VSWR Bridge

1, 10, 50, 100 Harmonic Markers
Freqguency Range: 1 MHz to 2500 MHz
Frequency Range: to 500 MHz

Frequency Range: 5 MHz to 2 GHz, 40 dB directivity.

Weinche! 50-10, 50-20, 50-40

Adjustable from 1 MHz 10 1600 MHz with 0.1 V output, Any suitable signal source

covering this frequency range.
Wavetek Option A3

Wavetek D153
HPB300B/53038

Wiltron 80NB0



4.2 FREQUENCY RANGE AND ACCURACY TESTS

Mechanical dial check: rotate the Model 2002A CENT
FREQ/START and SWEEP WIDTH/STOP thumb wheels to
their mechanical stops at minimum frequency positions.
Both frequency pointers must read 0 £2 MMz on the sweep
width FREQLIENCY SCALE. If they do not, see Section
5.3.3.

4.2.1 AF MODE
The frequency range and accuracy are measured using the

setup in Figure 4-1. Set the Model 2002A controls as
follows:

BAND 1
CENT FREQ 250 MHz
SWEEP WIDTH 500 MHz
MODE AF
STEP ATTENUATOR +10 dBm
OUTPUT VERNIER +3 dBm on METER
SWEEP TIME 0.1-0.01 sec
VAR/MANUAL fulf cw
HARMONIC MARKERS 50 MHz
MARKER WIDTH WIDE
TILT/NORM NORM
TRIG/RECUR RECUR
S1ZE fult down
BLANKING ON
EXT/INT INT

The seven MARKER pushbuttcns}mé‘ off (not depressed).

Set the scope’s horizontal and vertical inputs for DC
coupling. Turmn on AC power, and allow the Model 20024
to stabifize for 30 minutes minimum.

Adjust the Model 2002A MARKER SIZE control and the
scope’s horizontal and vertical sensitivity controls to obtain
a display similar to Figure 4.2,

NOTE

Adjust the Model 2002A VAR/MANUAL control for
optimum viewing on the scope. The sweep time should he
fast enough to eliminate flicker, and slow enough to
accurately identify the 0 MHz marker (lock-in point).
Because of variations in detector, scope, and leveler
responses, stight distortions may occur at the low-frequency
end of the display. Viewing of the display may be enhanced
by disconnecting the detector output from the DEMOD in
connector. This provides a horizontal base line with
markers. The zero lock-in point is enhanced by depressing
the EXT MARKER pushbutton and turning the front-panel
BLANKING switch off. The end points of the horizontal
line are adjusted to coincide with the left and right graticule
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borderlines using scope horizontal position and sensitivity
controls. In this test and subsequent tests, use either the
detected or the horizontal-line display as desired.

Locate the b00O MHz marker by eounting from the zero
lock-in point at the lower left corner of the display in 50
MHz steps. increase the CENT FREQ {left thumb wheel)
control setting until the 500 MHz marker is centered in the
disptay. The frequency (green} pointer should indicate
approximately b00 MHz. Decrease the SWEEP WIDTH
(right thumb wheel} control setting from 500 MHz toward
0 MHz, and adjust the CENT FREQ control until a display
similar to Figure 4-3 is obtained. Set the HARMONIC
MARKERS switch to 1 MHz, and adjust the CENT FREQ
and SWEEP WIDTH controls to position the 499 MHz
marker on the left graticule borderline and the 501 MHz
marker on the right graticule bordertine. This provides a
sweep width of 2 MMz,

NOTE

Adjust the scope horizontal sensitivity and position
controfs for a display 10 divisions wide and align on the
graticule.

if RF output level is normal (Section 4.9), and vertical
deflection is less than 1 voit, check for a faulty detector or
and uncalibrated scope.

Operator viewing may be enhanced by turning off blanking
and by disconnecting the demodulated signal from the
Model 2002A. A horizontal line with markers will then be
displayed at the base line.

Set the HARMONIC MARKERS to 50 MHz, and adjust the
CENT FREQ control until the zero beat of the 500 MHz
marker is centered in the display as shown in Figure 4-3.
The green pointer on the FREQUENCY SCALE must
indicate between 480 and 510 MHz at an ambient
temperature of 25°C.

NOTE

I it Is necessary to verify that a 500 MHz marker is
centered in the display, inject the output of a CW signal
gengrator into the MARKER IN connector of the Model
2002A, and depress the EXT MARKER pushbutton on the
front panel. Tune the signal generator until the external
marker coincides with the original marker in the display.
The signal generator frequency should be 500 MHz. This
procedure can be used to identify any marker in subsequent
tests.

NOTE

Allow #0.5 MHz additional error for each degres ambient
temperature difference from 25°C on bands 1 and 2. For

.
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example, a 20°C ambient temperature increases the
allowable ervor by 2.5 MHz at 500 MHz, and the required
FREGUENCY SCALE reading should be between 4875
and 512.5 MHz. On band 3, the temperature correcticn
tactor is 1.0 MHz/'C.

By adjusting only the CENT FREQ conirol to center
markers on the display, continue 1o verfy frequency
accuracy at 50 MHz intervals between 450 and 50 MHz.
The frequency {green) pointer must indicate the center
frequency within 10 MHz +0.5 MHz/°C at each 50 MHz
interval.

To verify the 1.0 Mz minimum frequency on band 1, set
the HARMONIC MARKERS switch to 1 MHz, and adjust
the CENT FREQ control to position the first marker to the
right of the zerc lockdn point at display center. The
centered marker is the 1 MHz marker, and it shouid be
cleariy visible in the display. (The flatness down to 1 MHz
is measured in Section 4.11.)

Set the HARMONIC MARKERS switch to 50 MHz, and
adjust the CENT FREQ control to position the zero fock-in
point at display center. Disconnect the RF detector from
the DEMOD IN connector to facilitate the adjustment, The
green pointer must indicate 0 210 MHz 103 MHz/ G on
the FREQUENCY SCALE.

Use a procedure similar to the one above tc measure the
frequency accuracy on bands 2 and 3. The allowable
error on band 2 is 20 MHz +05 MHz/°C. Use the
external marker as needed to identify marker center
frequencies. On band 3, the accuracy is verified at 100
MHz intervais using the 100 MHz harmonic markers. The
allowable error on band 3 is 20 MMz +1 MHz/°C. Note
that fuil sweep width spans only half the band.

Set the BAND switch to 4 and check the full 1 to 2500
MHz range at 100 MHz intervals. The allowable esror is
50 MHz plus the applicable temperature compensation
factor (0.5 or 1.0 MHz/°C}. Note that the maximum sweep
width is approximately 500 MHz,

4.2.2 CW MODE

The procedure in Section 4.2.1 measures frequency
accuracy at narrow sweep widths., Operation in CW is
equivalent to zero sweep width in AF, except that no
markers appear and bianking i inactive. [t is therefore
unnecessary, unless desired, to measure freguency range
and accuracy in CW mode.

4.2.35/S (START/STOP) MODE

The following test measure frequency range and accuracy in
the S/S mode. Set the Model 2002A controls as follows:

4-4

BAND : 1
START 0 MHz
STOP 500 Mz
MODE 5/5

Adiust other controls as in the AF mode test {Section
4.2.1). Adjust the START and STOP controls until the
0 and 500 MHz markers coincide with the left and right
graticule borderlines as shown in Figure 4-2, The red
pointer, which indicates stop frequency, must read between
485 and 515 MHz on the FREQUENCY SCALE at 25°C.
Adjust the STOP control untit the 450 MHz marker
coincides with the right graticule borderline.- The red
pointer must read between 435 and 465 MHz on the
FREQUENCY SCALE at 25°C. Repeat the above test at
each B0 MHz interval to the MHz lock-in point. The
altowable arror is 15 MHz +0.5 Mid2/°C difference from
25°C ambient temperature.

Readjust the STOP control uatd the 500 MHz marker
coincides with the right graticule borderline, and adjust
the START control, if required, until the 0 MHz lock-in
peint coincides with the left graticule borderline. The start
frequency {green} pointer must read between -15 and +15
Mz on the FREQUENCY SCALE at 25°C. By adjusting
caly the START control to position the markers, repeat the
above test at each 50 MUz inierval to 500 MbHz. The
allowable error is 15 MHz +0.6 MHz/°C.

Repeat the above tests on bands 2 and 3 at each 100 MHz
interval. {Use 100 MHz harmonic markers.] The allowable
error on band 2 is £30 MHz + 0.5 MHz/°C, and on band 3,
+30 MMz + 1 MHz/°C.

Set the BAND switch to 4 and check the full 1 to 2500
MHz range at 100 MHz intervals. The allowable error is
50 MHz plus the applicable temperature compensation
factor (0.5 or 1.0 MHz/C).

4.3 SWEEP WiDTH TEST

Using the setup in Figure 4-1 and the control settings in
Section 4,21, obtain a display as in Figure 4-2, with lower
corners that coincide with the left and right graticule
borderlines, Adjust the CENT FREQ and SWEEP WIDTH
controls until the 800 Mkz marker coincides with the right
graticule border line, and the 0 MHz lock-in point coincides
with the left graticule borderline, The red pointer on the
sweep width FREQUENCY SCALE must indicate 500 £15
MHz +0.5 MHMz/°C difference from 25°C ambient
temperature,

Adjust the SWEEP WIDTH control to 100 MHz and the
CENT FREQ control to 300 MHz. Adjust both controls
unti! the 250 MMz marker coincides with the feft bordertine
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and the 350 MHz marker coincides with the right
borderline of the graticule. The red pointer on the sweep
width FREQUENCY SCALE must indicate 100 £15 MHz
+0.5 MHz/°C difference from 25°C ambient temperature,

Set the HARMONIC MARKERS selector to 1 MHz. Adjust
the CENT FREQ and SWEEP WIDTH controls for a sweep
width of exactly 1 MHz at any center frequency between 1
and 500 MHz. Adjust the CENT FREQ control to center a
1 MHz marker on the display. Set the MARKER WIDTH
control to produce a marker approximately 200 kHz wide
on the display.

Next, adjust the SWEEP WIDTH control toward minimum,
The 200 kHz wide marker shouid expand horizontally to
fil the display. This procedure verifies minimum sweep
width requirements.

Repeat the above procedures for bands 2, and 3. The
aliowable sweep width error is 30 MHz +0.5 MHz/°C
difference from 25°C ambient on band 2. On band 3, the
allowable error is 30 MHz +1.0 MHz/C. Minimum
sweep width should be 200 kHz on all bands. When
checking 500 MHz sweep width on bands 2 and 3, set the
CENT FREQ control to any B0 MHz interval near the
center of the band.

The frequency accuracy measured in the preceeding tests is
closely related to display linearity, which is measured in the
following test.

A4 DISPLAY LINEARITY TEST

Dispiay linearity is measured at the band limits in the $/8
MODE only. Use the setup in Figure 4-1, and set the
controls as in Section 4.2.3, except adjust the scope
horizontal position and sensitivity controls to over-sweep
both ends of the graticule approximately 1/2 division.
Adiust the START and STOP controls unti} each marker in
the comb {including the 0 and 500 MHz markers} coingides
with its corresponding vertical graticule line within 0.1
division (0.5 minor division}). This allowable error is
equivalent to a 1% linearity. (See Figure 44}

NOTE

If the horizontal linearity of the scope is improperly
calibrated, the above test is invalid. Refer to the scope
lingarity check in Section 5.3.3 in this manual.

Repeat the above procedure on hands 2 and 3. The
allowable linearity error is +0.1 division on all bands, (Use
100 MHz harmonic markers.) {See Figure 4-5.)

4.5 SPURIOUS SIGNAL TEST
4.5.1 HARMONICS AND NON-HARMONICS

A spectrum analyzer covering the range of T MHz to 5 GHz
is required for this test. Measurements are made in
accordance with instructions furnished with the analyzer.
The Modet 2002A is set to CW mode. Ali markers should
be turmed off. The RF output of the Model 2002A is
connected to the RF input of the spectrum analyzer,

The second and third harmonics of the output signal are
gsually the main spurious signals on all bands. These
harmonics should be at least 20 dB below the carrier
between 1 and 10 MHz, and at least 30 dB below the carrier
between 10 and 2500 MHz.

‘Non-harmonic spurious signals are generated hy a

heteradyne oscillator on band 1. These spurious signals
should be at least 35 dB below the carrier in the band {1 to
500 MHz}, and at least 30 dB below the carrier outside the
band. No non-harmoniecs should be detectable on bands 2
or 3, since fundamental oscillators are used.

4.5.2 RESIDUAL FM TEST

A spectrum analyzer is used to measure residual FM., The
residual FM shouid be measured at the maximum frequency
in gach of the bands, and at any other desired frequencies
in the range of 1 to 2500 MHz, The Model 2002A is set to
CW mode. Al markers are turned off. The RF output of
the Model 2002A is connected to the RF input of the
spectrum analyzer, and is set to +13 dBm. The spectrum
analyzer is tuned 1o the fundamental of the Model 2002A.

With the spectrum analyzer set according for 3 kHz
bandwidth, internal scan mode, 10 kHz/division scan width,
0.2 sec/division scan time, and 10 dB/division sensitivity,
the residual FM should be less than 10 kHz peak-te-peak on
bands 1 and 3, and less than 20 kHz peak-to-peak on band
3. The peak-to-peak measurement refers to the difference
between the maximum and minimum frequencies of the
signal peak which is observed as horizontal jitter on the
spectrum analyzer. (See Figure 4-6.)

4.6 FREQUENCY DRIFT TEST

Frequency drift should be measurad at 500, 100, 1500, and
2600 MHz (the highest frequency of sach oscillator), and at
any other desired frequencies between 1 and 2500 MHz.
Use the setup and contro! settings of Section 4.2.1, except
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calibrate the display’s sweep width to exactly 1 MHz and
center the marker (for example, b00 MHz} on the display
with the SWEEP TIME switch set to LINE., Read
frequency drift directly from the scope display by noting
the change in the marker's position with time. Each
division represents 100 kHz. When reading drift over long
periods of time, calibrate the display’s sweep width 10 b
MHz using T MHz harmonic markers. Next, turn off the 1
MHz markers and turn on the 10 MHz {(or 50 MHz)
harmonic markers. Center a marker on the scope display
and read drift as before, axcept 1 division now equails
500 kHz.

The maximum allowable drift on bands T and 2 is 100
kHz per 5 minutes, or 2 MHz per 8 hours. This
specification applies after a one-hour minimum warmup at
a constant ambient temperature, and allowing a & minute
stabilizing period after a frequency change. On band 3, the
maximum allowable drift is 200 kHz per b minutes, or 4
MHz per 8 hours.

4.7 BLANKING TEST

With the front-panel BLANKING switch furned on, the
RF output in 5/S and AF modes is removed during the
sweep retrace time to provide a zero-volt base line. Use the
setup in Figure 4-1 and preset the controls as in Sections
42,1 or 4.2.2. The display should be as shown in Figure
4-2, Set the BLANKING switch to its up position, and
verify that the zero-volt base line is removed from the
display. Repeat this test on bands 2 and 3. Raset the
BLANKING switch to ON,

4.8 OUTPUT IMPEDANCE AND SWR TEST

A B0 ohm SWR bhridge, a spectrum analyzer, and a signal
generator are required for this test.

The output impedance and SWR of the Model 2002A are
measured in combination, and the resuit is expressed as
return loss which may be directly converted to SWR. The
Model 2002A and the signal generator, both operating in
CW mode, are set to the same output level and test
frequency, The system is calibrated with the test port of
the SWR bridge open and a 0 dB return loss reference is set
on the spectrum analyzer., The Model 2002A is then
connecied to the test port of the SWR bridge. The SWR of
the Model 2002A is obtained from the return loss
indication on the spectrum analyzer as the signal generator
is tuned through the test frequency range. The return loss
indication is disregarded at points where the two
frequencies are exactly equal. The SWR should be less than
1.8:1 {return loss greater than 14 dB) with the Model
2002A QUTPUT STEP ATTENUATOR set to 0 dBm (10
dB insertion loss). The SWR should be less than 1.3:1
{return loss greater than 7 dB} with the OUTPUT STEP
ATTENUATOR set to -10 dBm {20 dB insertion loss).
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4.9 RF OUTPUT MAXIMUM LEVEL TEST

This measurement is made with a power meter. Set the
power meter to its +15 dBm range. Set the Model 2002A
controls as in Section 4.2.1, except set the MODE switch to
CW. Connect the power sensor to the RF OUT connector
of the Model 2002A. The power meter must read between
+12.5 and +13.5 dBm. RF output flatness is measured in
Section 4,11,

4.10 RF OUTPUT ATTENUATION AND ACCURACY
TESTS

4.10.1 STEP ATTENUATOR

The Step Attenuator provides 70 dB of attenuation in 10
dB steps. The accuragy can be measured by using a
suitable attenuation test set, or by directly substituting
preciston RF attenuator pads for each 10 dB step of the
Attenuator. The difference between the two outputs
represents the Attenuator error., An RF detector can be
used to recover the signal at levels down to approximately
-40 dBm. Below this level, an RF amplifier or a sensitive
receiver {spectrum analyzer) must be used. The allowable
error is 3% of the attenuation. The maximum error,
which is at 70 dB, is 2.1 dB. This error is produced by the
Step Attenuator alone, and does not include the flatness or
the QUTPUT VERNIER ATTENUATOR error.

4.10.2 VERNIER ATTENUATOR

The accuracy of the QUTPUT VERNIER ATTENUATOR
is measured using the power meter while operating the
instrument in CW mode on band 1 at 250 MHz, With the
OQUTPUT STEP ATTENUATOR set to +10 dBm, adjust the
VERNIER for a +3 dBm reading on the cutput METER.
The power meter should read +13 *0.5 dBm. Using the
QUTPUT VERNIER only, check the output METER
readings in 1 dB steps between +3 and -10 dB. The power
meter reading at each step should be within 0.5 dB of the
indicated output level {(the sum of the output METER
reading and the QUTPUT STEP ATTENUATOR setting).
The output is not specified below -10 dBm output METER
readings.

4.11 RF QUTPUT FLATNESS TEST

Flatness is the variation in output amplitude versus
frequency. It is normally measured with & power meter,
but it can be measured with a broadband negative-polarity
R¥ detector. The power meter method is preferred, since
its flatness is better than most RF detectors. A power
sensor is used with the power meter, and a calibration chart
is affixed to the sensor. At the operating frequency, a
calibration factor noted on the chart is set on the power
meter’s calibration factor control, and a corrected reading is
obtained from the power meter.
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The fiatness is measured in the 5/S mode with the SWEEP
TIME switch set to MANUAL . The BAND switch is set to
4, and the VAR/MANUAL contro! is adjusted through its
range, The SLOPE control must be adjusted for zero slope.
The power meter is set to its +15 dBm scale and connected
1o the RF OUT connector of the Model 2002A.

To read flatness down to the 1 MHz minimum, first
calibrate the scope display from O to 10 MHz as follows.
Set the SWEEP TIME selector to LINE and set the START
control to -10 MMz and the STOP controt to +10 MHz.
Turn off all markers and depress the EXT MARKER
pushbutton to activate the 0 MHz marker. The 0 MHz
marker should appear near the display center. Turn on the
10 MHz harmonic markers. Adjust the START control to
position the 0 MMz marker on the left graticule borderline,
and the STOP contro! 1o position the 10 MHz marker on
the right graticule borderline. Turn off the EXT MARKER
and turn on the 1 MHz harmonic markers. With the SWEEP
TIME selector set to MANUAL, adjust the VAR/MANUAL
control to position the zero heat of the 1 MHz marker
approximately one division from the left borderline of the
display graticute, Turn off the markers. Set the proper
calibration factor and read the power meter. (The power
meter will null if the VAR/MANUAL control is set to the
zero beat of the 0 MMz marker.) Tune the 1 to 10 MHz
range with the VAR/MANUAL control and note the power
meter readings.

Set the START and STOP controls to 10 and 2500 MHz
respectively, Tune the entire frequency range with the
VAR/MANUAL control. Note the frequency where the
maximum corrected power meter reading is obtained. Use
the QUTPUT VERNIER to adjust the correcied output
lavel to exactly +13 dBm at that frequency where the
maximum output level oceurs. Adgain tune the full range
and note the minimum cotrected power meter reading. A
minimum reading of at least +12 dBm is required to meet
the £0.b dB flatness specification.

NOTE

If a detected swept response is to he observed, the lowest
detected cutput level should be at least 9G% of the highest
detected level at sweep rates up to 100 MHz/ms. At faster
rates, the overall flatness may deteriorate slightly.

4,12 SWEEP TIME (HORIZONTAL OUTPUT) TEST

Connect the Model 2002A HORIZ QUT connector to the
scope vertical input., Adjust the scope controls for an
internally generated, automatic, line-triggered sweep of 2
mV/division, and a vertical sensitivity of 2 V/division. Set
the Model 2002A BAND switch to 1, the SWEEP TIME
selector to LINE, and the TRIG/RECUR switch 1o RECUR
{full down position}, Adjust the scape’s vertical position,
horizontal position, and trigger level to obtain a waveform
as shown in Figure 4.7,

Set the SWEEP TIME selector to 0.1 — 0.01 sec and the
VAR/MANUAL control fully clockwise. The wait time
should disappear and the sweep time should be less than 10
ms with approximately equal sweep time ({rising} and
retrace time {(falling) periods. Set the scope time base to
20 mg/division, Adjust the VAR/MANUAL control fully
counterclockwise. The sweep time should be greater than
100 ms with approximately a 10:1 ratio between the sweep
and retrace time periods,

NOTE

The retrace time period remains fairly constant at any
SWEEP TIME setting as the VAR/MANUAL control varies
the total sweep time period. With the VAR/MANUAL
conirol fully clockwise, the sweep and retrace times ave
beth 0.07 seconds. With the control fully counter-
clockwise, the sweep time is approximately 0.1 seconds
and the retrace time remains .01 seconds. On the next
lower range {1 - .1}, the retrace time should be a constant
0.1 seconds, and the sweep time should vary from 0.7 to 1
segond,

Repeat the previous ¢hecks for the 1 - .1, 10 - 1, and 100
-10 second positions on the SWEEP TIME selector switch.
Adjust the scope time base as necessary to ensure that the
VAR/MANUAL control will adjust the sweep time from
greater than the maximum to less than the minimum
time specified for each range.

Set the SWEEP TIME selector to MANUAL and adjust the
VAR/MANUAL control throughout its range. A DC
voltage should be present at the HORIZ OUT connector
that s variable from 0 205 V with the control fully
counterclockwise to +10 £0.5 V with the control fully
clockwise. Use a DVM for this measurement.

Set the SWEEP TIME selector to the .1 -.01 position and
the TRIG/RECUR switch to its middie position. The
sweep should be disabled. Moving the TRIG/RECUR
switch to the fuil up (spring-oaded} position and then
releasing it should produce one complete sweep cycle.

NOTE

The triggered mode of operation is possible only in the
variable rate positions, and will not operate in the LINE or
MANUAL positions of the SWEEP TIME selector.

413 MARKER SYSTEM TESTS

The Model 2002A utilizes a birdy-bypass marker system
which provides for both internal and external markers. A
CW signal generator is used to check out the external
system. Option A3, which provides a combination of 1, 10,
50, and 100 MMz harmonic markers, is required to fully
chack out the internal marker system.
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A front-panel rotary switch {labeled HARMONIC
MARKERS) selects the desired comb in Option A3. An
internal operator control on module M108 (labeled Size
Ratio} adjusts the ratio of small to full-size markers in the
comb to facilitate identification in all marker options,
Other markers, Options A1 and A2, if installed, and the
external marker, are individually selected by iabel from the
row of seven front-panel MARKER pushbutton switches.
All marker geometries {size, width, tilt, and rectification}
are controlled from front-panel switches and controls, In
addition, all markers have internal Size controls (see
Section 5.3.6 for adjustment procedure}.

4,13.1 EXTERNAL MARKER

Use the setup in Figure 4-1 and connect the CW output of a
signal generator to the Model 2002A MARKER IN
connector. Set controls as in Section 4.2.3, and adjust the
MARKER SIZE control to obtain a display similar to
Figure 4.2, Set the signal generator for a 100 mV CW
output, and depress the Model 2002A EXT MARKER
pushbutton, Tune the signal generator from 1 to 500 MHz
and note the movement of the external birdy in the display.
The fundamental externai birdy amplitude should be
approximately equal to the amplitude of the even harmonic
markers in the comb. The amplitude of second and thrid
harmonics of the external signal, when in the band, may
also be approximately equal to the fundamental marker
amplitude.

When operating on band 2 or 3, the second, third, or
higher harmonics of the external signal generator carrier
may be required to verify operation of the external marker
system on signal  generators with  Hmited maximum
freguency. increasing the level of the carrier may be
required,

4.13.2 SINGLE FREQUENCY MARKER (CPTION A1)

Use the procedure in the previous sections, and depress
the correct pushbutton for the single frequency marker to
he tested, Turn off all other markers, and set the BAND
switch for the correct band to display the single frequency
marker. Adjust the CENT FREQ control to center the
marker on the display, and read the FREQUENCY SCALE
to identify the marker within 5 MHz.

4.13.3 INDIVIDUAL HARMONIC MARKERS {OPTION
AZ)

Option A2 provides a harmonic marker comb up to 1500
MHz. Use the setup and procedure in Section 4.2.3, except
depress the appropriate pushbutton in the row of
MARKER switches (B0 HAR, for exampile), and turn off all
other markers.

4-10

The QOption AZ markers can be tested using a procedure
similar to Section 4.13.4, except the maximum operating
frequency js 1800 MHz for the individual harmonic
markers,

4.13.4 DELUXE HARMONIC MARKERS (OPTION A3)

The Option A3 harmonic markers are used in several
previous performance tests. The 1, 10, 50, and 100 MHz
harmonic (comb) markers are controiled by the front-pansl
HABRMONIC MARKERS rotary switch, To check out the
Option A3 markers, proceed as follows.

NOTE

The following tests for marker frequency accuracy, marker
width, size, rectification and tilt are made with the 50 MHz
harmonic markers. Other markers can be tested using a
similar procedure.

MARKER ACCURACY

Marker accuracy can be verified by any one of several
methods. In one method, a frequency counter measures
the RF output frequency of the Model 2002A as follows:
A convenient harmonic marker ({preferably near the
counter’s maximum frequency} or g single frequency
marker is displayed on the scope with the Model 2002A
operating in AF mode with a sweep width of approximately
1 MHz., The sween time is then set to MANUAL, and the
VAR/MANUAL control is adjusted for a zero beat of the
displayed marker, The marker’s frequency is read on the
frequency counter, For example, a 500 MHz marker
should read 500 MHz £25 kHMz, The allowable error is as
follows: 0.005% at 25°C and 0.007% at 0 to 50°C for
Options A1 and A2, For Option A3, the allowable error is
0.005% &t O to 50°C. Since the error is quite small, a
higher harmonic frequency provides an error which is more
easily read on the counter, On Option A3, a single crystal
reference is used for all harmonic frequencies, and only a
single measurement is required.

A second method uses a tunable frequency synthesizer as
an external marker, With the Model 2002A operating in
AF mode, a test marker is displayed at 1 MMz sweep width.
The synthesizer is tuned until its zero beat coincides in the
scope display with the zero beat of the test marker.,

A third method uses a frequency counter ondy, but requires
removal of the instrument and marker covers, A probe
from the marker oscillator section to the counter is
adjusted for a signal leve! sufficient for the counter to
accurately read the crystal frequency.




The highest crystal frequency used in the Model 2002A is
50 MHz, Markers above 50 MHz use harmonics of a given
crystal frequency.

Test equipment for marker accuracy is not listed in Table
4-1, since the inherent stability of guartz crystals makes a
marker accuracy check unnecessary in all but the most
critical applications.

MARKER WIDTH

Repeat the setup in Figure 4.1, and set the Model 2002A
controls to position a 2500 MHz marker on the display at a
sweep width of exactly 1 MHz. Other controls should be
initially set as in Secticn 4.2.1, Adjust the MARKER SIZE
control and scope vertica! sensitivity for a 2 Vpp marker
display.

Adjust the CENT FREQ control to center the marker's
zera beat on the scope display, With the MARKER WIDTH
switch set to WIDE, note that the displayed marker width
is approximately 400 kHz {(each horizontal division equals
100 kHz), Decrease MARKER WIDTH in successive steps
to NARROW, and note that the marker width decreases in
steps to approximately 15 kHz at NARROW.

NOTE

Marker width is alse a function of internal marker Size
controls. The above check applies to normal settings of
internal marker controls.

MARKER SIZE

Sat Model 2002A controls as in Section 4.3.2, and observe
the 50 Mkz marker comb from 50 to 500 MHz. Note that
even harmonic markers {100, 200, ... eic.) have a uniform
amplitude in the display. The odd harmonie markers {50,
150, . . . etc.) have a smaller, but uniform amplitude. The
relative amplitude or size is determined by the internal Size
Ratio control {see Section 5.3.5), The even harmonic of
the 50 MHz harmonic markers should be of uniform
ampiitude throughout all four bands. The odd harmonics
should be smatler, but of uniform ampfitude throughout all
bands.

Set the MODE switch to AF and center the 2600 MHz
marker on the display at a sweep width of approximately 2
MHz using the CENT FREQ and SWEEP WIDTH controls
on band 3. Set the scope's vertical sensitivity and position
controls as required to read marker amplitude in the
following steps. With the front-panet SIZE paddle switch
fully depressed (to the large diamond), rotate the
MARKER SIZE control throughout its range. The
displayed marker  amplitude should wvary  from
approximately 4 Vpp at the clockwise limit to

approximately 10 mVpp at the counterclockwise limit. Set
the SIZE paddle switch to mid-position (small diamond).
Again rotate the MARKER SIZE contro! throughout jts
range. The disolayed marker amplitude should vary from
approximately 25 mVpp 1o approximately 50 pVpp.

MARKER RECTIFICATION

Set the SIZE paddle switch to full up position (triangle).
This position provides positive retified birdy markers for
use with X-Y plotters. With the SWEEP TIME selector set
to .1 - .01, adiust the VAR/MANUAL control fuily
counterclockwise. Disconnect the RF detector from the
DEMOBD IN connector on the Model 2002A and rotate the
MARKER SIZE control throughout its range. With the
scope properly adjusted, the marker amplitude should vary
from approximately 2 V to 1 mV. The rectified marker
amplitude depends upen the RF detector impedance when
connected to the DEMOD IN connector. With the DEMOD
IN connector center conductor shorted to ground, the
voitages should vary from approximately 0.2 Vo 1 mV.

MARKER TILT

Center the 2500 MMz marker in the display at a sweep
width of approximately 200 MMz, Set the TILT/NGRM
switch to TILT and the SIZE paddle switch to fuli down
position.  While adjusting the MARKER SIZE control
throughout its range, note that the marker is adiustable
from a 4 Vpp nearly vertical marker to a horizontal marker
eqgual to approximately 10% of the horizontal display {1
division of 10),

4.14 EXTERNAL PROGRAMMING

External programming inputs are not normaily checked at
incoming inspection unless these spacial functions are 1o
used in a particular application, The program input signais,
external controls necessary, and input pin connections are
covered in Section 2, Operation. [f it is necassary to check
these functions at incoming inspection, reference can be
made to that section of the manual for complete setup
instructions.

4.15 SLOPE TEST

Set the BAND switch to 4, the MODE switch to §/8, and
the START and STOP controls to 1 and 2500 MHz,
respectively, Use the QUTPUT VERNIER to calibrate
fevels of 7.5, +10, and +12.5 dBm on the scope display
{refer to Figure 4-7}. Reset the QUTPUT VERNIER for a
+10 dBm output (0 dBm on output METER)., Use a
screwdriver 1o adjust the front-panel SLOPE control fully
clockwise. When viewed on the scope display, the cutput
at 2500 MHz should be approximately +12.5 d8m and the
output at 1 MMz should still be +10 dBm. Adjust the
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SLOPE control fully counterclockwise. The ocutput at
2500 MHz should be approximately +7.5 dBm and the
outpui at 1 MHz should stitl be +10 dBm when viewed on
the display. The sloped line shouid be approximately
linear.

4,161 KHZ MODULATION TEST

Set the BAND switch to 4, the MODE switch to §/S, the
START control to 1 MHz, the STOP control 1o 2600 MHz,
the SWEEP TIME selector to MANUAL, and the VAR/
MANUAL control fully céw. Turn off all markers and
blanking. Turn the T kHz MOD pushbutton switch on and
set the scope for 0.2 msec/division on the horizantal time
base, internally triggered. A waveform {approximately
square} with a period of 1 msec should be displayed. The
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amplitude of the waveform should be equal to that of the
unmodutated waveform, Tune the VAR/MANUAL controi
throughout its range and note the amplitude of the
waveform at all frequencies, Turn the 1 kHz MOD switch
off.

4,17 PEN LIFT (OPTION B4)

Twao terminais are provided on the rear panel which provide
contact closure during forward sweep time. Pen lift occurs
only in the 1 - 10 and 10 - 100 positions of the SWEEP
TIME control. The unit is tested with an X-Y plotier or
with a VOM 1o indicate contact closure during the sweep
trace interval. The marker SIZE paddle switch should be in
its full up position when checking markers with an XY
plotter:




5.1 INTRODUCTION

This section provides information for servicing, calibrating,
and troubleshooting the Model 2002A Sweep/Signal Gen-
erator.

5.2 SERVICE INFORMATION
5.2.1 DISASSEMBLY INFORMATION
Refer to Figure 5-1.

REMOVAL OF BOTTOM COVER - Remove two rear feet
(A} and iift cover off with a slight rear movement,
Reinstall cover by reversing the removal procedure.

REMOVAL OF TOP COVER - Remove the single screw (B)
from top and lift off cover with a slight rear movement.
Reinstall cover by reversing the removal procedure.

REMOVAL OF SIDE PANEL - To remove the right side
panel, refer to Section 5.2.3. To remove the left-side panel,
remove the six screws (E} holding the side panel to the
instrument, However, one side panel must remain on the
instrument to secure the front-panel assembly to the
chassis.

CAUTION

To prevent possible damage to harness when reinstalling
side panels, use only the original screws or eguivalent.
Longer screws in the bottom two holes can cause damage to
wiring.

5.2.2 MODULE SERVICING

REMOVAL OF MODULE - Modules may be replaced by
removing any cables attached to top of the modules and

SECTION 5
MAINTENANCE

remaving hoid-down screw (C) from bottom. Rock module
slightly while iifting upward to free module from chassis
socket.

REMOVAL OF MODULE COVER - Remove all nuts and
scraws from top of module and slide cover off.

REINSTALLING MODULE - Before installing the module,
check that module pins are straight and properly aligned;
then carefully seat module pins into the chassis socket,
replace module hold-down screw {C} to insure a good
ground connection between module and chassis, and
replace any cables attached to top of moduie, Module
cable connections are shown in Figure 5-22.

NOTE
If a defective module is replaced with a new module,

certain calibration procedures must be repeated as shown in
the foliowing fist:

MODULE PROCEDURE SECTION
M1018 Sweep Rate 5.3.2
M102A Frequency Cal 533
M103A Frequency Cal 5.3.3
M104A Level Cal 534
M105 None —_
M109 Frequency Cal 5.3.3
M110 Frequency Cal 533
MA111 lLevel Cal h.3.4
M121 1 kHz Mod Adj 5356
M131 Freguency Cal 53.3
M132 None —_
M&C None —
MEH Marker Size h.3.6
M6S Marker Size 5.36
M106 Marker Size 5.3.6
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SERVICE KIT K005 - This kit contains a2 module extender,
RF extension cables, and adapters which enable 2 module
to be electrically operated while physically located above
the rest of the modules, thereby making all parts easily
accessible.

MODULE—PIN NUMBERING SYSTEM - The module pins
are numbered as shown in Figure b-2. The off-center index
stud prevents the module’s being plugged in backward and
also provides a method for locating pin 1.

NOTE

All 16 pins are not required in each module. Oniy the pins
actually used are instalied, but the numbering system
remains the same,

5.2.3 QUTPUT AMPLIFIER SERVICING (MA11H)

Refer to Figure 5-22. First remove cable W2 from the
Amplifier and the M110 Sweep Oscillator. Remove the
sweep sample cable, W5, from the Amplifier, and remove
the output cable W3 from the Step Attenuator. (Do not
attempt to remove cable W3 from the Amplifier yet}
Next, remove the 6 screws holding the right-side panel to
the instrument (screws (E) in Figure 5-1}. Do not remove
the two screws in the side panel holding the Amplifier to
the side panel, The rightside panel can now be removed
from the instrument, which will provide access to the
Amplifier. The Amplifier can be operated in this position
by substituting for cable W2 with a longer flexible cable
provided in the service kit. Remove cable W3 from the
Amplifier output and connect an RF detector or power
meter directly to the Amplfifier output to check its
performance.  To reinstall the Amplifier, reverse this
procedure. Remember to securely tighten cable W3 to the
Amplifier output before reinstalling the side panel.

b.2.4 POWER SUPPLY SERVICING

PRINTED CIRCUIT BOARD CONNECTORS - When re-
installing a harness connector to the Power Supply printed-
circuit board, be sure connector is properly aligned with the
board connector pins and that connector faces proper
direction (see Figure b-3}.

POWER SUPPLY BOARD REMOVAL - The Power Supply
board and heatsink can be removed by removing the four
screws which secure the printed circuit board to the instru-
ment rear panel, After removal of the connecting
harnesses, the board can be carefully lifted from the in-
strument.

CAUTION

The Power Supply board may be raised far enough to allow

checking of many components with the harnesses still
connected; however, power must NOT be appiied to the
instrument unless the negative {(ground) side of C10 is
connected to the instrument chassis ground and to the
positive {ground) side of C9 (jumper wires are sufficient).

The Power Supply board is reinstalled by reversing the
removal procedure,

5.2.6 TRANSISTOR AND IC LEAD CONFIGURATION
Lead configuration is shown in Figure 5-4,
5.2.6 RECOMMENDED TEST EQUIPMENT

The test equipment shown in Table 4-1 is recommended
for servicing, troubleshooting and calibrating the Wavetek
Mode! 20024,

5.3 CALIBRATION PROCEDURE

The following procedure assumes the instrument s
equipped with the A3 Deluxe Harmonic Marker option.
Calibration by using an external marker generator and other
marker options is possible; however, a complete calibration
by this method is extremely inefficient.

Figure 5-4, Component Lead Configuration

Remove top and bhottom covers. The instrument is
calibrated using the module extender from the service kit.
Allow a haif-hour warm-up before calibrating.

In general, calibration should be performed in the sequence
given,

5.3.1 POWER SUPPLY CHECK AND ADJUSTMENT

The Power Supply provides +27 VDC (unregulated}, and
three regutated DC voltages, +18 V, -18 V, and +7 V to the
instrument. The performance of the Power Supply can
conveniently be checked by measuring the values at J2.
{See Figure 5-22 and Table 5-1.)

The Power Supply also supplies a 20 VAC signat on pin 8 of
J2 which is used to trigger the sweep rate circuit when the
SWEEP TIME control is set to LINE.

A separate +20 V supply is used to the supply DC voltage
to the MA111 Quiput Amplifier. 1t is located on the under
side of the chassis as shown in Figure 5-23,

Adjust the +20 voit control to provide +20.0 volts at the
indicated point in Figure 5-23. Typical peak-to-peak
ripple is <10 mV.
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TABLE 5-1. J2 PIN VALUES

J2 _ VOLTAGE & TYPICAL PEAK-
PIN SUPPLY  TOLERANCE TO-PEAK RIPPLE
1 +27 +28 1% 1.6V

28&3  +18 +18.00 ADJ  5EmV

4&5 18 1800 ADJ  .5mV

6 NC

7 +7 7.5+.2 5mV

8 20 VAC  ——em

9 COMMON COMMON  — e

*With input 115 VAC
5.3.2 SWEEP RATE ADJUSTMENT AND CHECKS

The sweep rate circuit consists of module MIOIB and
associated front-panel controls. |t provides the basic ramp
from which the horizontal output and sweep drive signals
are derived, plus the RF blanking signal and a precision
10 V supply. The following procedure checks and
calibrates the sweep rate circuit.

DISASSEMBLY PROCEDURE
Remove the screw from the top of module M101B and lift
cover off. Figure 5-5 shows the location of the M101B

adjustments, Figure 5-6 shown the associated front-pane
controls.

FREQ ADJUSTMENTS

Set the instrument control as follows:

MODE AF
BAND 1
SWEEPTIME O1- 4
VAR/MANUAL full cw
TRIG/RECUR RECUR
BLANKING ON
SWEEP DWELL OFF

Connect the oscilloscope’s vertical input to the HORIZ
OUT connector on the instrument front panel. Adjust
the oscilloscope’s’ sensitivity, position, and time base
controls to produce a stable pattern similar to Figure 5-7.
Adjust the Freq adjustment in the M101B module to
produce a sweep time of <10 msec. Set the MANUAL
control fully counterclockwise and check the sweep time.
It must be longer than 110 msec.

WAIT TIME ADJUSTMENT

Set the instrument controls as follows:

MODE AF
BAND 2

SWEEP TIME LINE
VAR/MANUAL N/A
TRIG/RECUR RECUR
BLANKING ON
SWEEP DWELL OFF
CENT FREQ 1000 MHz
SWEEP WIDTH 500 MHz

The scope should show a triangle wave with a delay of
approximately 1 msec in approximately the center of both
the rise and fall of the waveform (see Figure 5-7). These
delays are due to band switching discontinuities. Adjust
the Wait control {located on the rear of the SWEEP TIME
switch - see Figure b-22) to produce a 1 msec delay at the
bottom of the triangle {see Figure 5-8}.

Set the BAND switch to 1. The wait time at the bottom of
the triangle should be approximately 3 msec with no delays
due to band switching discontinuites. The same shouid be
true when the BAND switch is set to 3.

Set the BAND switch to 4. The rise and fall times of the
triangle should be approximately twice as long as they were
on Band 2, thus the repetition rate is half the line
frequency. The wait time should vary from approximately
1 to 7 msec, depending upon the number of band switching
discountinuity delays present as the CENT FREQ and
SWEEP WIDTH control settings are varied.

MANUAL LIMIT ADJUSTMENT

Set the front-panel SWEEP TIME selector to its MANUAL
POSITION. Set the scope’s horizontal trigger controf for
line rate. Set the VAR/MANUAL control fully ¢lockwise
and adjust the Manual Limit control on the M101B to
produce a DC voltage exactly equal to the peak amplitude
of the horizontal cutput as read in Figure 57 or 5-8
{approximately +10 V).

SWEEP DWELL

Set the BAND switch to 4 and turn the rear-panel SWEEP
DWELL switch on. The wait time at the bottom of the
triangle shouid increase by approximately 4 msec. The fali
time of the ftriangle wave should decrease, thus the
repetition rate of the sweep remains at half the line
frequency,

Set the BAND switch to 1, 2, or 3, The rise and fall times
of the triangle wave should be the same as they were

5-5
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previously, but the wait time will increase by
approximately 4 msec, thus cutting the repetition rate in
half due to the wait time overlapping the line trigger pulse.

PRECISION £10 V SUPPLY CHECK

In order to maintain the accuracy of the FREQUENCY
SCALE in the §/8, AF and CW modes of operation, the
10 V supplies, the standard-sweep ramp, and the inverted
sweep ramp must maintain precise relationships with each
other. These relationships are maintained by precision
resistors and a single potentiometer {V Ramp Size) located
in the M101B module. The following procedure checks
these relationships and provides a high-resolution method
of calibrating the inverted ramp size.

Connect the DVM to pin 7 of the M131 module. Set the
BAND switch to 1, the MODE switch to CW, and the
CENTER FREQ control against its mechinical stop at the

Lo fow end of the FREQUENCY SCALE. Record the voltage

read on the DVM to three decimal places. Set the CENTER
FREQ control against its mechanical stop at the high end of
the FREQUENCY SCALE. Compare this voltage {ignoring
polarity} to the previously read voltage. The difference
should be less than 10 mV.

RAMP SIZE CHECK

Set the instrument controls as foliows:

BAND 1
. SWEEP TIME LINE
MODE AF

' CENTER FREQ and SWEEP WIDTH controls set against

their mechanical stops at the high end of the FREQUENCY

.SCALE.

Connect the instrument HORIZ QUT connector to the
oscitloscope’s horizontal input. Adjust the oscilloscope to
.operate in an X-Y mode with its horizontal sensititity set to
.1 volt per division and the vertial sensitivity set to 50
millivolts per division. Center the trace on the scope with
the position controls as shown in the dashed line of Figure
5-9. Connect the oscilloscope’s vertical input to pin 7 of the
M131 module. Set the SWEEP TIME selector to the T -
10 sec position and the VAR MANUAL control fully
clockwise. {This slow sweep is necessary to prevent scope
errors due to overdriving.) A trace with a repetition
rate of 1 second should appear at the left side of the scope
display {see Figure 5-9}). The end of the scope trace should
be O volts 70 mV measured on the vertical axis. Do not
change the setting of the SWEEP WIDTH controi, but set
the CENT FREQ control against its mechanical stop at the
low frequency end of the FREQUENCY SCALE. The end
of the scope trace should now be at the right side of the
display {Figure 5-9) and again have an amplitude of G V
+70 mV.

INVERTED RAMP SIZE (V RAMP SIZE}

Remove the vertical input to the oscilloscope, Set the
SWEEP TIME to MANUAL. Adjust the VAR/MANUAL
sweep time control to position the dot to the exact center
of the oscilloscope display. Set the MODE switch to CW
and both CENT FREC and SWEEP WIDTH controls against
their mechanical stops at the high end of the FREQUENCY
SCALE.

Connect the DVM to pin 7 of the M131 module and record
the voltage to three decimal places. Set the MODE switch
to 8/S and compare the DVM reading to the previously
recorded voitage. The difference should be less than 35
mV. Record the second voltage to three decimal places.
Rotate the VAR/ MANUAL control to jts extreme
counterclockwise position.  Adjust the V Ramp Size
contro! in module M101B {see Figure 5-5) to obtain the
same exact voltage. Rotating the VAR/MANUAL control
through its entire range should not change the DVM
reading. Replace the cover on the M101B module.

This procedure ensures the frequency error produced by
module M1018B will be less than 3 MMz,

5.3.3 FREQUENCY ADJUSTMENT

MECHANICAL  ADJUSTMENT
INDICATOR TAPE

OF FREQUENCY

Rotate both START and STOP thumbwheels to their
lowest frequency positions at the mechanical stops. Both
frequency indicators must read 0 MHz +2 MHz when read
on the Sweep Width FREQUENCY SCALE: if not, proceed
as follows: With reference to Figure 5-10, disengage ldler
by forcing lIdler Spring to a disengaged position. While
ldler is disengaged, rotate the Tape Drive Gear until the
frequency indicator indicates zero frequency. Release the
tdler Spring and engage the Idler. if the frequency error is
still more than 2 MMz, loosen the screw helding the Tape
Guide and Rotate the Guide so the Tape can be disengaged
from the sprockeis on the Tape Drive Gear. Disengage the
Tape from the Tape Drive Gear sprockets and advance the
tape one sprocket in the opposite direction of the
frequency error. Engage the Tape on the sprocket,
reposition the Tape Guide and tighten the screw. Again
disengage the ldier and turn the Tape Drive Gear to indicate
zero frequency. The frontpanel CENT FREQ/START
control thumbwheel must be held against its mechanical
stop during the entire adjustment procadure.

QSCILLOSCOPE LINEARITY CHECK

Before making the following electrical adjustment, first
check the horizontal linearity of the oscilloscope, since any
oscilloscope linearity errors will be added to the linearity
adjustment error,
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Adjust the oscilloscope to operate in an X-Y mode and set
the horizontal and vertical sensitivities to 1 V/division.
Connect the instrument HORIZ QUT connector to the
oscilloscope’s horizontal input, and the VERT OUT
connector to the oscilloscope’s vertical input. The scope
inputs should be DC coupied.

Set the instrument controls as follows:

BAND 1

MODE AF
CENT FREQ 250 MHz
SWEEP WIDTH 100 MHz
SWEEP TIME LINE

HARMONIC MARKERS B0 MHz

Adjust the oscilloscope’s horizontal position and sensitivity
controls for a horizontal line that over-travels the scope
graticule approximately 0.5 division on both ends {see
Figure b-11). Adjust the MARKER WIDTH for a display
width that slightly overlaps the width of a graticule line.
Fine adjust the CENT FREQ and SWEEP WIDTH controls
until the 200 MHz marker exactly coincides with the
extreme left graticule line and the 250 MHz marker exactly
coincides with the center line of the scope graticule as
shown in Figure 5-11. Disregard the position of the 300
MHz marker. Adjust only the CENT FREQ control until
the 200 MHz marker coincides with the graticule line one
division from the extreme left, The 250 MHz marker
should coincide with the first graticule line to the right of
center within ®.25 minor division. Continue to adjust
only the CENT FREQ control to position markers at one
division intervals until the 200 MHz marker coincides with
the graticule center line.

The 250 MHz marker should coincide with its
corresponding graticule line within £0.25 minor divisions at
all five check points across the display.

The (.25 minor division error {50 mV) is equivalent to a
0.5% linearity error. This error can be eliminatad by using
the same scope for ¢calibration and operation.

ELECTRICAL FREQUENCY ADJUSTMENTS

Electrical frequency adjustments are located in modules
M131, M102A and MI103A. In order to access the controls
in these modules, the module being adjusted should be set
up on a module entender {part of Service Kit K004} with
the modute cover removed.

LINEARITY REFERENCE ADJUSTMENT

Set the instrument controls as foliows:

BAND 1
MODE AF
CENT FREQ exactly 260 MHz

SWEEP WIDTH exactly 500 MHz
SWEEP TIME LINE

Adjust the oscilloscope to operate in an X-Y mode and set
the horizontal and vertical sensitivities 1o 1 V/division.
Connect the instrument HORIZ OUT connector to the
oscilloscope’s horizontal input and position the trace as
shown in Figure 5-13. The scope trace must be exactly 10
divisions long, starting exactly on the extreme ieft graticule
line and ending exactly on the extreme right graticule line.
Adjust the oscilloscope’s horizontal sensitivity and position
controls as necessary. Connect the oscilloscope’s vertical
input to Test Point A {see Figure 5-12) of module MTO2A.

Adjust the + Lin Ref Control to position the "knee”
exactly one division from the extreme right side of the
display {see Figure 5-13). Next, connect the oscilloscope's
vertical input to Test Point B and adjust the - Lin Ref
control to position the "knee” exactly one division from
the extreme left side of the display {see Figure 5-13).

CENTER FREQUENCY ADJUSTMENT

Set the instrument controls as follows:

BAND 1

MODE ’ AF

CENT FREQ exactly 250 MHz
SWEEP WIDTH 10 MHz

SWEEP TIME LINE
HARMONIC MARKERS 50 MMz

Adjust the oscilloscope 10 operate in an X—Y mode and set
the horizontal and vertical sensitivities to 1 V/division.
Connect the instrument HORIZ OUT connector to the
oscilloscope’s horizontal input and center the horizontal
trace on the scope.

Connect the instrument’s VERT QUT connector to the
oscilloscope’s vertical input and adjust the MARKER SIZE
and WIDTH controls for a display similar to that shown in
Figure 5-14, If no marker is visible on the display, increase
the SWEEP WIDTH control until a small marker is present
on the display. {The operation is such that odd harmonics
of 50 MHz will have a smaller amplitude than even
harmonics. Since the center frequencies of bands 1, 2A,
and 2B are odd harmonics, they will have a smaller
amplitude, while the center frequency of band 3 is an even
harmonic and will have a larger marker amplitude.) This
procedure will work if the center frequency error is less
than 100 MHz. If the center freguency error is more than
100 MHz, an externali marker must be used to identify the
correct 50 MHz harmonic. The external marker generator’s
frequency can be at the center frequency or at a
subharmonic. For example, the band 3 center frequency is
2000 MHz, so the external marker frequency can be 2000,
1000, or 500 MHz. The external marker circuit will
produce harmonics of the input signal to 2000 MHz.
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CENTERING BAND 1

With the M103A Centering Band 1 control {see Figure
5.-12) adjust the 250 MMz marker to the center of the
display as shown in Figure 5-14. Decrease the sweep width
to <10 MHz before compieting the adjustment.

CENTERING BAND 2

This will be covered in the Linearity Adjustment (Band 2)
Section below,

CENTERING BAND 3

Set the BAND switch to 3 and center the 2000 MHz marker
on the display with the Centering Band 3 control. Without
touching other controls, switch between bands 1 and 3
and verify that each marker is centered.

ADJUSTMENT OF 0 MHZ LOCK-IN POINT

Set the instrument controls as follows:

BAND 1
MODE AF
CENT FREQ 0 MHz
SWEEPWIDTH 10 MHz

Adjust the M102A Sweep Width Band 1 control {see Figure
5.12) to position the 0 MHz tock-in point to the exact
center of the dispiay.

Set the instrument controls as follows:

BAND 1

MODE OF

CENT FREC exactly 250 MHz
SWEEPWIDTH 530 MHz
SWEEP TIME LINE
HARMONIC MARKER 50 MHz

With the oscilloscope’s horizontal position and sensitivity
controls, superimpose the 0 MHz lock-in point exactly on
the extreme left graticule line and the 250 MHz marker
exactly on the center ling of the scope graticule. {Disregard
location of all other markers.} See Figure 5-15,

LINEARITY ADJUSTMENT {BANDS 1 AND 3)

Being careful not to disturb the oscilloscope’s position and
sensitivity controls, readjust the M102A Sweep Width Band
1 control to superimpose the 150 MHz marker exactly on
the scope graticule line as shown in Figure 5-16, Progeed to
adjust Band 1 Lin 1 through 9 controls in Module M102A

{Figure 5-12) to position each marker as shown in Figure
5-16. (There is no Lin 6 control for Band 1.} The
adjustment procedure must be done in the seguence given,

Each of the eleven markers in the display must be aligned
within .1 full division of is vertical graticule line to
provide the maximum specified linearity error of 1%.

Set the MODE switch to 5/ and adjust the START and
STOP controls to exactly duplicate the display shown in
Figure 5-16.

Change to band 3.

Turn on the 100 MHz markers. Check the position of the
2000 MHz marker, Adjust the Sweep Width Band 3 and
Linearity controis {Lin 1 through 9) to position the
markers as shown in Figure 5-16. (Use the Sweep Width
Band 3 control to set the 1900 Mz marker.}

While observing the osciltoscope display, switch between
bands 1 and 3 without adjusting any other controls. There
should be a negligible shift in marker location on the
display.

Set the oscilloscope's vertical sensitivity control for 5 V/
division and connect the oscilioscope’s vertical input 1o pin
7 of the M131 moduls,

LINEARITY ADJUSTMENT (BAND 2)

Set the BAND switch to 2. With the oscilloscope’s vertical
input still connected to pin 7 of the M131 module, adjust
R36 in the M131 to position the band 2A portion of the
ramp such that it crosses @ V exactly 2.5 divisions in from
the extreme left graticule {see Figure 5-17}. Adjust R42
such that the band 2B portion crosses 0 V exactly 2.5
divisions in from the extreme right graticule. Turn on the
50 MHz markers and connect the oscilloscope’s vertieal
input to the instrument’s SCOPE VERT connector. Using
the M103A Cent 2A control, position the 750 MMz marker
exactly 2.5 divisions in from the extreme left graticule.
Using the Sweep Width 2ZA control, position the 700 MHz
marker exactly 2 divisions in from the extreme left
graticule. Adjust the Band 2A Lin Adj controls to position
the other markers at 0.5 division intervals {see Table 5-2).

Using the M103A Cent 2B control, position the 1250 MHz
marker exactly 2.5 divisions in from the extreme right
graticule, Using the Sweep Width 2B control, position the
1200 MHz marker exactly 3 divisions in from the extreme
right graticule. Adjust the Band 2B Lin Adj controls to
position the other markers at 0.5 division intervals (see
Table b-2 and Figure 5-17).
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TABLE 5.2. BAND 2 LINEARITY ADJUSTMENT

(Adjust controls in order given.)

BAND A BAND B
CTL MKR (MHz) CTL MKR {MHz)
1 800 1 1300
2 850 2 1350
3 900 3 1400
4 950 4 1450
5 000 5 1500
6 650 6 1100
7 800 7 1050
8 5560 8 1000
g 500

Replace the covers on modules M102A and M103A.
BAND 4 SET-UP

Set up of band 4 Is a special case since this is a stacked
band made up of four individual osciliators which have
already been set up for linearity.

All controls for setting up band 4 are located in module
M131 {see Figure 5-19). These controls act to break the
basic ramp from the M1018B rate generator into 4 sequential
10 V ramps before it is applied to the shaping circuits,

Place the front-panel BAND switch to 4, lsaving the other
front-panel controis and scope settings as they were for the
Band 3 linearity adjustrnents, Using R57 in the M131, sat
the first crossover point approximately 2 divisions in from
the extreme left graticule. Use RG0 to set the second
crossover 4 divisions in from the extreme left graticule and
R64 to set the last crossover 6 divisions in from the
extreme [eft graticule. These settings are approximate, and
the crossover points may be moved slightly during the rest
of this set-up to examine any oscillator at the point of
crossover, Final setting of these crossover points will be
covered in the next section. The reason for making these
prefiminary settings is to ensure that all four oscillators are
activated in their appropriate sequence {see Figure 5-18).

Using R34, adjust the 250 MHz marker to fall precisely one
division in from the extreme left gfaticule, {This must be
the first éenteriag controt adjusted, as it affects the
centering of ali four osciliators.) Using R45, adjust the 750
MHz marker to be precisely on the 3rd graticule in from the
oscilloscope’s far left graticule. {To identify markers on
bands other than band one, use the MARKER IN
connector in conjunction with an external source.) Adjust
R44 such that the 1250 MMz marker falls exactly on the
center graticule of the scope. Adjust R40 such that the
2000 MHz marker falls on the second graticule in from the
extreme right scope graticule., The four oscillators should

now be centered in their respective positions,

All that remains is 10 set the sweep widths of the oscillators
such that the 500 MHz harmonics {500, 1000, 1500} fali at
the crossover points.

In setting the sweep widths, R17 must be adjusted first, as
it affects all four oscillators, R17 adjusts the sweep width
of the band 3 oscillator {1500-2500 MHz). To adjust, first
move the last crossover point {with R64] slightly to the left
of it's normal position {1 division to right of scope center),
then adjust R17 to position the 1500 MHz marker from
the band 3 oscillator on {or very slightly to the right of} the
first graticule to the right of scope center,

R 18 adjusts the sweep widths of the oscillators for bands 1,
2A, and 2B simultaneously, Adjust R18 to almost super-
impose the 500 MHz marker from band 1 on the 500 MHz
marker from band two {these markers can be seen
simuitaneously if the BLANKING switch on the front panel
is turned off, since the crossover point on the retrace occurs
at a lower frequency than it does during forward sweep}.

If all of the aforementioned adjustments are properly made,
there should be less than 20 MHz overlap of frequencies at
any crossover point. The next section details the procedure
for checking the overlap and making the final settings of
the crossover points.

CROSSOVER ADJUSTMENT

Set the BAND switch to 4. Adjust R57 in module M131
such that the first crossover point (500 MHz) on the
forward sweep (not the retrace} is exactly 2 divisions in
from the left edge of the display. Adjust R80 such that the
second crossover point {1000 MHz) is exactly 4 divisions in
from the left edge of the display. Adjust R84 such that the
third crossover point (1500 MHz) is exactiy 6 divisions in
from the left edge of the display.

After adjusting the crossover points, set the START and
STOP controls such that the 450 MMz marker falls on the
far left vertical graticule and the 550 MHz marker falls on
the far right vertical graticule. Turn on the 10 MHz
markers, and identify each marker by counting from the
450 MHz and 550 MHz markers toward the center of the
display. {Do not count past the crossover point from either
direction,) Adjust R57 in module M13% such that the
crossover point is just to the left of the 500 MHz marker
from the higher band (see Figure 5-18). The marker to the
teft of the crossover point should be 490, 600, or 510 MHz
from the lower band. I it is not, adjust,

NOTE

The exact frequency of the crossover point is not critical;
however, the crossover “‘overlap’ specification of +20-9
MHz should be maintained.
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Repeat the above procedure using the corresponding
frequencies and controls for the 1000 and 1500 MHz cross-
over points,

Carefully replace the cover on the M131 module.
534 LEVEL ADJUSTMENT

The leveter adjustments and the output METER calibrator
are located in modules M104A and M121. Remove the
covers from these modules.

SLOPE ADJUSTMENTS

The Model 2002A has two slope adjustments. The internal
Stope contrel is factory set to compensate for any roll-off
of amplitude due to components. The front-pansl SLOPE
control is for customer use to compensate for any roll-off
due to interconnections. This slope is detectable on the
output meter at slow sweep speeds, but since the purpose
of the internal Slope is 1o assure a flat cutput, this slope is
nulied cut at the METER by the foliowing procedure,

Set the Model 2002A for a sweep time of .01 seconds,
sweeping from 1 to 2500 MHz {band 4, §/S). Connect the
oscilloscope vertical input to pin 12 of the M121 module
and adjust the internal Slope control {R9 of the M121) for
zero slope. Connect the oscilloscope vertical input 1o pin
10 of the M121. Any slope showing at this paint is now
due entirely to the external scope control. Adjust the
front-panel SLOPE control to obtsin zero slope at this
point. Now readjust the internal Slope controlf in the M121
to obtain the meximum siope.  This slope is now due
entirely to the internal slope. Set the front-panel SWEEP
RATE control to MANUAL and rotate the VAR/MANUAL
control throughout its range. The METER may show some
deflection as the unit is swept manually. If it does, turn the
VAR/MANUAL control fully cw and adjust the Meter Nutl
control {R11 in the M104A) to bring the METER reading
back towards its position when the VAR/MANUAL control
is Tully cow.

It may be necessary to manually sweep the unit back and
forth through its range several times while this adjustment is
being made. Continue adiusting until the METER shows
no perceptable deflection as the unit is manually swept
through its range. The internal slope is now nulled out and
will not show perceptably on the METER,

Switch the front-panel SWEEP RATE switch back to the
.07 sec position and readjust the internal Slope control to
obtain a flat output.

METER CAL

With AC power turned off, check position of the METER
pointer. It should be positioned over the dot at the

extreme left and of the METER scale. I not, the METER's
mechanical zero must be readjusted.

Remove the two screws from the METER mounting
bracket located on the back of the front panel. Remove
the METER from the front panel. The METER's zero
adjustment is now accessible, and can be adiusted for
proper zero position. Reinstall the METER.

Turn AC power on and adjust the front-panel QUTPUT
VERNIER control to the maximum clockwise position.
Adjust the M104A Meter Cal control (see Figure 5-20) to
superimpose the METER pointer over the +3 dBm mark at
the extreme right side of the scale,

SWEEP SAMPLE LEVEL ADJUST

Referring to Figure 5-22, disconnect cable W5 from the
MAT11 Qutput Amplifier. Connect the power meter’s
sensor to this sweep sample connector, Necessary coax
adapters to connect the power sensor {type N) to the sweep
sample connector {type SMC) are available as part of the
KOO5 Service Kit. Adjust the Model 2002A controls as
follows:

BAND 1

MODE S/S
START 0 MHz
STOP 500 MHz
SWEEP TIME MANUAL

Rotate the VAR/MANUAL control to its center position
and adjust the sweep sample SS Level control {R2) in
module M104A (Figure 5-20} to obtain a power meter
reading of -10 dBm. Rotate the VAR/MANUAL contro}
through its entire range. The minimum and maximum
readings must be between -8 and -12 dBm. Repeat this
check for bands 2 and 3. Disconnect the adapters and
reconnect cable W5 to Qutput Amplifier MATT1.

CUTPUT LEVEL MIN AND MAX ADJUST

Adjust the Model 2002A controls as follows:

BAND 1

MODE CW
CENT FREQ 250 MHz
QUTPUT STEP +10 dBm
OUTPUT VERNIER full cw

Set the power meter to its +16 dBm range and connect it
to the instrument RF OQUT connector. Adjust the Level
Max control {R12) in module M1G4A to produce a power
meter reading of +13 dBm.

Turn the QUTPUT VERNIER controi to indicate -10 dB on
the output METER scale. Set the power meter to its 0
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dBm scale and adjust the Level Min control (R23) in
module M104A to produce a power meter reading of O
dBm. Since some interaction exists between the Level Max
and Min controls, the adjustments must be repeated until
the +13 and 0 dBm readings are obtained without further
adjustments of the Max and Min controls. The RF output
at other frequencies will be checked during Performance
Tests {Section 4).

Replace the cover on modulie MT04A,
5.3.5 1 KHZ MODULATION FREQ ADJUSTMENT

A single-turn potentiometer on top of modute M121 (see
Figure 5-22) adiusts the modulation frequency.

5.3.8 MARKER SIZE ADJUSTMENT (OPTION A1, A2,
AND A3)

Each marker module has a Size adjustment potentiometer
which is accessible from the under side of the sweep
generator when the bottom cover is removed {see Figure 5-
23}, The control is adjusted until a saturated marker is
obtained on the scope display. A saturated marker is
obtained when a further increase in the marker module's
Size adjustment does not increase the marker ampiitude on
the scope display. Increasing the Size adjustment beyond
this point will result in spurious markers on the display.

The A3 Deluxe Harmonic Marker option has 4 Marker
Size adjustments, one for each marker. They are normally
adjusted while operating on band 4. Check all bands and
the entire frequenecy range for proper operation. The A2
Harmonic Marker options are adjusted while operating on
band 3, and checked for proper operation on bands 1, 2,
and 3 only.

An additional marker size control labeled “Size Ratio”,
located on top of module M105, is considerad an operator
control. The Size Ratio control adjusts the ratio of small
to fullsize markers from approximately 25 to 80%. It is
normaily adjusted for a 50% ratio (see Section 1.2.5). This
control also affects the full-size marker amplitude slightiy.

5.4 TROUBLESHOOTING

Effective troubleshooting requires a thorough
understanding of the block diagrams and circuit description
iocated in Section 3 of this manuat. The Performance Tests
in Section 4 and Calibration Procedures in Section & will
aid in localizing the trouble symptom to a particular
module or PC board. Once this has been accomplished, the
module or beard can be replaced or repaired with aid of the
proper schematic and parts layout diagram. [n general, itis
preferable to replace a defective module or PC board
assembly.
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Equipment troubies are frequently due simply to improper
control  settings; therefore, before engaging in  a
treubleshooting procedure, be sure the front-panel controls
are set in proper operating position, Refer to the operating
instructions in Section 2 of this manual for a complete
explanation of each control’s function along with typical
operating instroctions.

After verifying that the trouble is not improper setting of
the controls or test setup, make a thorough visual
inspection of the instrument for such obvicus defects as
toose or missing screws, broken wires, defective module-pin
sockets, loose RF cables, and burned or broken
conponents.

After localizing the problem, voltage and resistance checks
wiil heip find defective components.

For troubleshooting surposes, it is permissible 1o operate
the Model 2002A with any of the plug-in modules ar RF
cables removed; however, the instrument should be turned
off when removing or ihstalling modules. 1 substitute
modutes are available, possibly from another Model 20024,
this provides an easy method of verifying if a suspected
module is defective.

RF cables can be disconnected from the moduie output
connectors: then, a power meter or spectrum analyzer can
be connected directly o the module connector for power
level or frequency measurements. Fabrication of a short
coax adapier cable, terminated in g mating connector for
the modules an one end and a BNC connector on the other,
will facilitate eonnection of test equipment,

A problem in a power supply may cause many sympioms
pointing to other areas, and should be checked when the
symptorn does not indicate a specific problem.

5.4.1 TROUBLESHOOTING HINTS

Following is a list of several typical symptoms,
accompanied by the possible cause{s} or a troubleshooting
procedure, 1t is assumed the instrument has heen properly
calibrated previously, and that a warm-up period will
precede froubleshooting,

+18 V QUT OF CALIBRATION - If the 18 V supplies
measure fow, unplug modules until an overload is found.

INTERMITTENT OPERATION . Check for loose RF
cables or loose modules.  If none, check for defective
module pin sockets.

INCORRECT HORIZONTAL QUTPUT -
output is incorraet, check module M101B.

I horizontal
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INCORRECT SWEEP RATE - Cheack wiring to front-panel
SWEEP THE switch and Mi018B.

FREQUENCY UNSTABLE (JITTER} - Check all modules
for toose hold-down screws, especially modules M102A and
M103A. QOperating the unit in a strong magnetic field, such
as setting on top of, or adjecent to, another instrument
containing a large powsr transformer can produce 60 Hz
hum modutation,

If all bands are unstable, check for execessive rippie on
power supplies,

NO RF SWEEP - Check all bands, [f none sweep, try the
other sweep mode, ¥ still none sweep, check the rear-panel
PROGRAMMING plug.

¥ only one band has no RF sweep, check the appropriaie
sweep drive signal. If correct, the trouble is probably in the
Sweep Osciliator,

RF QUTPUT NOT FLAT - Most common cause i the
external RF detector being defective. Another is the
monitor diode located in the MAT11 module. This is a
point contact diode and can be damaged if the RF output is
momentarily connected to a B+ voltage. A good monitor
diode witl produce a negative detected voltage (at pin 13 of
M104A} approximately twice the amplitude of the external
detector. For example, at an RF output of +10 dBm, an
external RF detector will read approximately 0.8 V. The
internal monitor wili read approximately -1.6 V.

NO RF OUTPUT - Al bands - Defective Attenuator or RF
cables connecting to the input or output of the Attenuator,
Single band only - if only one band does not work, check
for the switched B- voltage at the appropriate module
socket as shown on the instrument Wiring Diagram.

MARKER PROBLEMS

To isolate the cause of a marker problem when the
symptom does not clearly indicate a specific circuit or
component, first check the sweep sample output at the
MA111 Sweep Sample Qut connector. It should be a
detected signai of between 30 and 50 mV. [f the proper
sweep sample signal is not present, it indicates that the
trouble is in the MA111.

Next, connect the detector in place of the Terminating
Plug, P102. A signal at this point indicates all jumper
cables and RF jacks on the MB modules are intact, Check
for the birdy output at pin 3 of the marker module. A 10
to 15 mV peak-to-peak birdy is sufficient to drive the M105
module and indicates the M8 module is operating properly.
With the 10 mV peak-to-peak birdy present at the input of

the M105 {pins 5, 6, 7, 8, 9}, a 20 V peak-to-peak signal
will be produced at the owtput {pin 1). This indicates
proper operation of the M105, This output signat at pin 1
is controllable in width by the front-panel MARKER
WIDTH control. The signal is now routed through the
front-panel MARKER SIZE control to the front-panel
VERT OUT connector. A 4 V peak-to-peak signal is
normatly at this point when the front-panst MARKER
SIZE control is set to maximum., A common marker
problem occurs when one of the interconnecting cables
between the M8 modules is loose. This causes 3 notch in
the sweep sample input to the module, causing uneven
harmoenics or weak output,

5.5 FIELD INSTALLATION OF OPTIONS

All options available on the Modet 2002A can be field
instalied as described below, In each case, refer to Figures
5-22 and 5-23 for locations of sockets, cables, etc. In each
case, the top and botiom covers of the instrument must be
removed. ({For Option B5, only the top cover need be
removed.}

5.5.1 OPTIONS A1 and A2
Install Options AT and A2 as follows:

1. Plug the M6 moduis into the appropriate socket and
instali the hold-down screw through the instrument chassis.

2. Connect the cable supplied to one of the connectors on
top of the module.

3. Remove the Terminating Piug from the M6C or other
marker module and install it on the open connector of the
M6,

4. Connect the open end of the cable to the connector on
which the Terminating Plug had been installed.

5. Replace the blank front-panet pushbutton corresponding
to the marker socket used {see Schematic 1B} with the
engraved button supplied.

6. Using the test set-up shown in Figure 4-1 (BAND switch
set to 2 for harmonic markers, to the appropriate band for
single-frequency markers), adjust the Marker Size control,
accessible through the instrument chassis, for the correct
operating levet {see Section 5.3.6).

NOTE

i an M66H Dual Harmonic Marker module is to be
installed, it will occupy two marker sockets.
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5.5.2 OPTION A3
install Option A3 as foilows:

1. Plug the M106 Deluxe Harmonic marker module into
the appropriate socket and install the hold-down screw
through the instrument chassis.

2. Hemove connection cable W5 from the MGBC External
Marker module and install it on the M106 connector
further from the MBC.

3. Connect the cable supplied to the open connectors on
the MBC and the M1086.

4. Remove the "OPTION NOT INSTALLED" knob from
the instrument front panel, and install the new knob
supplied,

5. Using the test set-up shown in Figure 4-1 (BAND switch
set to 4}, adjust the four Marker Size adjustments,
accessibte through the instrument chassis, for the correct

operating levels, i.e. saturated markers {see Section 5.3.6).
553 OPTION B4
Install Option B4 as follows:

1. Remove the binding posts from the mounting bracket of
the Pen Lift assembly.

2. Remove the option plate from the instrument rear
panel, and remove the two plug buttons from the holes
marked “PEN LIFT".

3. Place the mounting bracket against the option plate such
that the bracket holes tine up with the PEN LIFT holes, and
the component side of the bracket will face the instrument
power transformer when the option plate is reinstalled.
4. Insert the binding posts through the option plate and
mounting bracket from the outside, and secure each using,
in order, the shoulder washer, lock washer, and nut

provided.,

5, Solder each binding post to the wire immediately
adjacent to it,

6. Re-install the option plate on the instrument rear panet.
7. Solder the gray wire to pin 10 of the M1086 socket.

8. Solder the orange wire to pin 9 of the M108 socket.
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554 OPTION BS
Install Option B5 as follows:

1. Remove the Terminating Plug from the MBC or other
marker module and connect the Aux RF Qut cable to the
module connector.

2. Remove the plug button from the rear-panel hole
marked “"AUX RF QUT".

3. Unscrew the BNC connector body, lockwasher, and
backing nut from the Aux RF Qut cable.

4. insert the BNC connector body through the rear-panei
AUX RF QUT hole and secure it with the backing nut and
lockwasher.,

5, Screw the cable into the connector body.
6. Connect the b0 ohm terminator to the BNC connsctor,

When Option B5 is in use, the terminator is removed. When
the option is not in use, the tarminator must be connected,
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6.1 INTRODUCTION

This section contains lists of alil replaceable parts for the instrument.

SECTION 6
REPLACEABLE PARTS

For an assembly containing one or more subassemblies, the assembly list appears first, and is followed by the subassembly lists.

The lists appear in the following order.

6.2 MANUFACTURERS CODE

PARTS LIST

1010-00-0141
1111.00-0083
1118-00-0040
1219-00-0152
1118-00-0018
1218-00-01560
1118-00-0029
1115-00-0011
1218-00-0250
1219-00-0144
1114-00-0267
1114-00-0268
1114-00-0269
1114-00-0270
1114-00-0137
1114-00-0138
1219-00-0055
1219-00-0070
1114-00-0139
1118-00-0014
1218-00-1111
1218-00-1110
1218-00-1100
1114-00-0205
1114-00-0252
1114-00-0251
1114-00-0124
1114-00-0050
1114-00-0098
1114-00-0100
1114-00-0045
1114-00-0152
1218-00-1180

ASSEMBLY

2002A

CHASSIS

REAR PANEL

R.P. HARNESS
FRONT PANEL
F.P. SUB-ASSY PARTS
HARNESS

PEN LIFT

DPS2A

PC — DPS2A

LINE CORD — DPS24A
M1018

M102A

M103A

M104A

M105

M109

RF MIXER — M109
PRE-AMP — M109
M110

MA111

1O NTWK — MATT
1/O NTWK — MAT11
BIAS CKT — MA111
Mi21

M131

M132

MeC

M6H-1

M6H-10

M6H-50

MBS-3

M106

PC — M108

The following code s used on the parts lists to identify the manufacturer.
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AER

AERTK

AHAM
AIN
ALL
AlleL
AMD
aAMD
AMELC
AP
AP
AR
ARC
AR
ARW-M
ASC
AGE
AT/IN
ATC
ATH
AUGAT
AULT
AVT
S1U
BT
BER
BEL
BER
BGH
BORDN
BOY
BREZ
BUCK
BUD
BURND
BUS
BWC
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ALLEN-BRADLEY

ANALDG DEVICES

ARRDW HART, INC.

ALAN INDUSTRIES

AMERICAN MAGNETICS
AMERICAN PLASTICRAFT CO.
ABACUS PACKAGING CO.
ADVANCE COMPONENTS, INC.
AVX CERAMICS

AERTECH INDUSTRIES

AHAM COMPANY

ALPHA INDUSTRIES, INC.
ALCD ELECTROMICS PRODUCTS
ALL PLASTICS, INC.
ADVANCED MICRO DEVICES INC.
ADVANCED MICRO DEVICES, INC.
AMERICAN ELECTRIC CORDSETS
AMP,  ING.

AMPHENOL CONNECTOR SYSTEMS
AMFEREX ELECTRONIC CORP,
ARCO ELECTRIC PRODUCTS
ARNOLD ENGINEERING CO.
ARROW-M CORP.

AGRGOCIATED SPRING

AIRCO SPEER ELECTRONICS

ATLANTIC INDIA RUBBER COMPANY

AMERICAN TECHNICAL CERAMICS
ATR COIL CO.

HAUEAT, INC.

AT IKG.

AVANTEK, INC.

ALPHA WIRE

BEA-TEK, INC.

BECKMAN INSTRUMENTS. INC.
BEL.DEN CORP.

BERG ELECTRONICSE

BEECH GROVE HARDWARE
BORDEN INC.

BOURNSG, THNC.

BREEZE CORPORATIONS, INC.
BUCKEYE STAMPING CO.

BUD RADIO, INC.

BURNDY CORP.

BUSEMAN MFG.

BAROKN WIRE AND CABLE CORP.
CORKELL DUBILIER ELECT. DIV.
CLINTON ELECTRONICS
CUTLER~HAMMER, INC.
COMPONENTS, INC.

TRW/CINCH

£ & K COMPONENTE, INC.
CENTRAILAB DIV,

W INDUSTRIES

CUSTOM ACCESSIORIES, INC.
CAMBION

CARLING ELECTRIC, INC.

CITYlnua-llaasmwna.-l

MILWAUKEE
CAMBRIDGE
KETTERING
COLUMBUS
CARTERVILLE
CHICAGD
CHICAGOD
CENTERBROOK
MYRTLE BEACH
SUNNYVALE
AZUSA

WOBURN

NORTH ANDOVER
INDIANAPOLIS
SUNNYVALE
SUNNYVALE
BENSENVILLE
HARRISBURG
BROADVIEW
SLATERSVILLE
SHELBYVILLE
MARENGO
CARSON
BRISTOL

5T. MARYS
CHICAGD
HUNTINGTON STATION
BLOOMINGTON
ATTLEBORD
MINNEAPOLIS
SANTA CLARA
ELIZABETH
READING
FULLERTON
GENEVA

NEW CUMBERLAND
BEECH GROVE
COLUMBUS
RIVERSIDE
UNION
COLUMBUS
WILLOUGHBY
NORWALK

ST. LOUIS
NILES

NEWARK
ROCKFORD
MILWAUKEE
BIDDEFORD
ELK GROVE VILLAGE
WATERTOWN
MILWAUKEE
WARMINSTER
SKOKIE
CAMBRIDGE
WEST HARTFORD

8T

WI
MA
Ok
IN
IL.
L
IL
T
sC
CA

CA

MA
ME
IN
CA
CA
IL
PA
(W
RI
IN
Ik
cA
cT
PA
Ik
NY
IN
MA
MN
cA
N
PA
cA
IL
PA
IN
OH
cA
NJ

oH

OH
cT
MO
IL
N.J
IL
WI
ME
IL
MA
Wl
PA
IL
Ma
cT



ABBRV

coM
cBe
CECO
CelW
CHE -
CHOM
CHRY
CIMCO

CHKI

CLA
CLAR
CLFX
CPKG
cTS
CTS-E
CTSBR
cTSRY
DAL
DAY
DAYTHN
DEL.
DEN
DEW
DILEC
DIO
DRA

E~M
ECMC
ELCo
ELFX
EMRON
EPITHK
ETP
EXAR
F-K
F-5
Fan
FabTX
FCD
FRIA
FRTE
FRXC
3—~E
&-H
G-1
&~-T
Gal.
GATES
GBN
GNATR
GOU
GRIES
GRIP
GUDL.

MAME. . ...

CORCOM. INC.

COMPONENT DEVELOPMENT CORP.
CENTRAL COIL CO.

CORNING GLABE WORKS

CHERRY ELECTRICAL PRODUCTS

CCHOMERICS INC.

CHRYSLER CORP.

CIMCO WIRE AND CABLE INC.
CTS KNIGHTS, INC.

CLAIREX CORP.

CLAROSTAT MFe. CO
COLE~-FLEX CORP.

CCREATIVE PACKAGING DIV,

CHICAGO TELEPHONE SYSTEMS
CTS OF ELKHART

CTS OF BERNE

CTS OF BRIOWNGVILLE

DALE TECHNCLORY CORP.
HARRY DAVIES MOLDING CO.
DAYTON ELECTRIC CO.
DELEVAN DIV.

DENNISON MFG. (0.

DEWIRE FABRICATING CORP,
DILECTRON

DIODES, INC.

DRAKE MANUFACTURING CO.
ELECTRONIC CRYSTALS
ELECTRA/MIDLAND CORP.
ELECTRI~CORD MFG. C0O. IRNC.
ELCO INDUSTRIES
ELECTRO-FLEX HEAT INC.

EFITEK ELECTRONICE

ERIE TECHNGLOGICAL PRODUCTS
EXAR INTEGRATED SYSTEMS
THERMWELL PRODUCTS. INGC,
FEDERAL SCREW

FARCOURT & CO.

FASTEX DIV., ILL. TOOL WORKS

FAIRCHILD

FRAKO

FAIR RITE PRODUCTS CORP.
FERROXCUBE DIVIGION
GENERAL ELECTRIL
GRAYHILL., INC.

GER‘L IMBTRUMENT SEMICONDUCTOR

GRAND TRAMNEFORMERS
GALILEQ ELECTRO-OPTICSH
GATES ENERGY PROD.

GILBERT ENGINEERING C0O. INC.

GENERAL ATRONICS CORP.
SOULD, INC.

GRIES REPRODUCER
GRIPMASTER CO.

SUDEBRUOD BROS. SILK CO.
HEWLETT-PACKARD

X M nwewE oW ORN B W N dFE L EENE

CHICAGD
CARBON
BRAZIL
CORNING
WAUKEGAN
WORURN
DETRQIT
alLENDALE
SANDWICH
MT. YVERNON
DOVER
BABYLON
INDIAMAPOLIE
CHICAGD
ELKHART
BERNE
BROWNSVILLE
HARTSDALE
CHICAGSH
CHICAGD
EAST AURDRA
FRAMINGHAM
LOWELL
MONROVIA
CHATSWORTH
HARWOOD HEIGHTS
KaNsag CITY
MINERAL WELLS
WESTFIELD
ROCKFORD
BLOGMFIELD

KANATA, ONT., CAN.
ERIE
SUNNYVALE
FRAMINGHAM
CHICAGO
GREENSEBORO
DES PLAINES
MOUNTAIN VIEW
FRANKFORT. GER.
WALLKILL
SAUGERTIES
INDIANAFPOLIB
La GRANGE
HICKBVILLE
GRAND HAVEN
CARMEL

DERVER
PHOENI X
PHILADELPHIA
8T. PaUL

NEW ROCHELLE
MARLBORDO
CHICARD
INDIANAPOLIS

8T

IL
Ca
IN
WY
IL
MA
MI
hhd
IL.
NY
i
Y
IN
L
iN
IN
TX
MY
IL
IL.
NY
&
M#
ChA
oA
Ik
kO
TX
PA
I
T

3%
FA
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A
IL
NG
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CA
##
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WY
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N
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PN
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I
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ARBRY

HARTW
HEL
HEY
HHS
HIT
HOL Gl
HOLUDR
HED
HMUD
HY /PL,
HYT
¢
IERC
INDEC
INT
TRWER
TR
IRED
TTT
JAN
JEF
JEFWC
AEW
SHEN
N
JURD
oL
e B
KEENE
e
EEY
KID
KIN
KSTR
K G
ML
LALIRN
LEYSE
LIT
LRC
B
)
M~
fe
-
MaL.
MaND
MERG
MDE
MILN
MILGP
M RDOR
M1TEHK
MLR Ul
it
FND
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HARTWELL CORP.

HELIPOT

HEYMA&N MFG. CO.

HEZRMaN H. SMITH, INC,
HITACHI AMERIC&. LTD.
HOLLINGSWORTH SLIERLE TERM.
HOLUE DIBTRIBUTING CO.
HARRIS CORP. SEMICLR., DIV
HUDEON TODL & DIE CO.
HYDRO PLAGSTICE INC.
HYTRONICS

JLLINDOIS CAPACITOR ING.
IHTYL EBLEC. RESEARCH CORP.
INDUSTRIAL BLECTRONIC HDWR.
INTEREGIL, INC.
TRTERNATIONAL WERBING
ITNTERMATIOMAL RESISTANCE C0.
INT L RECTIFIER QORP.
IFT L TELEPHONE & TELEGRAFH
LJAN HARDWARE MFG. (0.
VEFFERS

VEFFERSON WIRE AND LARBLE
SEWELL BELECTRICAL INSTRUMENTS
OHANSON WEG. CORP.

E.F. JOHNSON C0.

SUDD WIRE DIV, ECC
KERRIGAN LEWIH MFG.

K& 8 ENGINEERING CLL
KEENE CORP.

KEMTRON ELECTRON PRODUCTS
KEYSTONE ELECTRONIC CORP.
KIDCO, IHC.

AINGE SLECTRONICS

KEGTER SOLDER DIV,

Kol ELECTRONICS

KULKA ELECTRIC CORP.
LAUREN MFG 0.

LEYEE aLUMINUG 0.
LITTELFUSE, INC.

LREC ELECTRONICS. INC.
MICRONAVE ABSOCIATESDS
FILLER DIal & NAMEPLATE O0.
MEZFCD ELECTRA,  INC.
TLLAMINATED PRODUCTE IHC.
MICROD PLASTICE INC.
MalLORY CONTROLS CO.
MaNDEY

oo & oad. MARGUARDT

MAIDA DEVELOPMENT 0.
MILLEN MFG. CO.

MILITARY BFECIFICATION
MINOR RUBBER COG.

MITER

Jo e MILLER

A COMPANY

MINSANTD COMM. PRODL. DIV,

L O

PLACENTIA
ANAHETM
WAUKESHA
SRODKL YN

SAN FRANCISCO
POTTSTOWN
NEWPORT
MELBOURNE
NEWARK
GEORGETOWN
FINELLAS PARK
MORTON GROVE
BURBANK

NEW YORK
CUPERTIND
WHITEHALL
PHILADELPHIA
LOS ANGELES
W. PALM BEACH
LONG ISLAND CITY
DUBBIS
WORCHESTER
MANCHESTER
BOONTON
WASECA
TURNERS FALLS
CHICAGD
CHICAGD
NEWARK
NEWBURYPORT
NEW YORK
MEDFORD
TUCKAHOE
CHICAGD
INDIANAPOLIS
MT. VERNON
NEW PHILADELPHIA
KEWANEE

DES PLAINES
HORNELL.
BURLINGTON

EL MONTE

MORR ISTDWN
SANTA ANA
CHATSWOR TH
FRANKFORT
CHICAGD
TUTTLINGEN, GER.
HAMP TON

REW YORK
WASHINGTON
BLOOMFIELD

LEXINGTON

COMPTON
5T. FaUL
Fald alTo

87

CA
CA
WI
NY
CA
PA
KY
Fl.
N
Ky
FL
L
Ch
NY
o
PA
PA
caA
FL
NY
P&
Mé
B
R
PN
Mé,
I
L
DE
M
Y
N
Y
IL
IN
NY
OH
WI
IL
Y
MA
CA
N
cA
ca
IN
L
% 3E
VA
NY
D
R
A
CA
MN
CA

.....



ABBRY

MOL
MORAD
MoT
MR}
MEN
MEe
M
MYERS
N-T
MaT
MEC
NEL
NE W
MNP G
MYLD
-G
-8
DAk
Ci-M
OHEGA
OPTRM
P-B
PG
P~
P--T
Py
POLPH
éM

P é

P &N
Fara
(RE O
PEC
PG
FIiC

B E8Y
PMCL.
Pl
FOM
FRMD
PRIEN
PN
FYRLO
BYTT
GG
F--i
Hay
RCA
REL
RGR
RICH
I CHM
BMC
RME
ROGAN

-
S-C

f"’%f&MERﬂllﬂﬁ#a EEEEEEEE T m ¥ F 3 ® K 3 oW

FMOGLEX PRODUCTS

MORGAN ADHESIVES
MOTCROLA SEMI. PROLD. DIV,
MICRO SWITCH DIV,
MICROBONICE DIV.

MICRO SEMICONDUCTIOR CORP,
MAGHET WIRE BUPPLY C.
MYERS ZSPRING CO.

MATIONAL TEL-TRONICE

MAaTIONaL SEMICONDUCTDOR CORPF.

MIPPON ELECTRIC CO.
NATIONAL ENGINEERING LABS
HEWARK ELECTRONMICH
WUCLEONIC PRODICTS Co.
HYLOMATIC
OPTI-GARE INC.
OMNIT SPECTRA INC.
Oak, INDUSBTRIES IMC.
OHMITE M@, C0.
OMEGS WIRE & CaRBLE

GPTRON INGC.
FOTTER &MD BRUMFIELD
POWER COMPONERTS
FPARKER Kal.ON CORP.

FPERNM TURE PLASTICE CU.
PROJECTS UNLLIMITEDRD INC.
FOLYPHASE INETR. CO.
RPAMOTOR DIV.

PAMOTOR DIV,

PANDUIT CORP.

PARAMETRIC INDURTRIESD
PANEL COMPGMENTS CORP,
FACIFIC ELECTRICORD Cd.
FHILADELPHIA HANDLE CO.
PIHER INTERNATIONAL CORP.
PLESSEY ENG.

PERM&CEL DIV

PRECISION MDNOLITHICES INCG
FOMONA ELECTRONICE CO. 1
PYRAMID INDUSTRIES, INC.
FRECISION TURE CO.. INC
FERN THAN CORP,

PYROFILM CORP.

PYTTRONICES INDUSTRIES, IRC.
GUALTTY COMPOMENTDS
ROBINSON-NUGENT
Ry THEDN
RCh

RELIAMNCE MICA GO,

ROGERS CORP,

RICHCO PLABTIC CO.

RICHARDS METAL PRODUCTS
RADIO MATERIALS CORP.

RMF PRODUCTS Ind.

Ooan CORP.

SRECIALTY CORMECTOR

WG

- f‘z'}"\!ﬁ
) i H ¥ 5 8 % B % oo% & w R LT oW 4R N

LISLE

ST
INDIANAPOLIS
FREEPORT
WEYMOUTH
SANTA ANA
SHATSWORTH
LOGANSPORT
LAREDD

SANTA CLARA
TOKYD, JAPAN
INDIAMAPOLIS
INDIANAPOLIS
CANOGA PARK
MORRISVILLE
DAY TON
FARMINGTON
CRYSTAL LAKE
SROKIE
HARLEYSVILLE
CARROLLTON
PRINCETON
WOODLARD HILLS
CLIFTON
CLIFTON HEIGHTS
DAYTON
BRIDGEFORT
AURL. INGAME
BURL. INGAME
TINLEY PARK
JORTHF IELD
BERKELEY
GARDENA
CAMDEN
ARLINGTON HEIGHTS
SCHILLER PARK
NEW BRUNSWICK
SANTA CLARA

P OMONA
PHOENT X

NORTH WALES
BELLEFONT
WHIPPANY
MONTGOMERYVILLE
ST. MARYS

NEW ALBANY
TRDIANAPOLIS
CAMDEN
BROOKL YN
CHANDLER
CHICAGD
WOLCOTTY
CHICAGD
BATAVIA

MOR THER DK
INDIAMAPCL. IS

Ik
i
I
Il
Ma
CA
Ca
I
TX
Ca
3
N
in
)
Fé
O+
MI
IL.
1L
P#
TX
In
CA
M.
Pa
OH
Pa
CA
Ch

T
E

i
Ca
Ch
FiaJ
IL
L
et
Cé
Ca
AL
PA
P&
MY
Pa
Fa
IN
I
)
Ry
&2
IL.
&7
IL
IL
IL
I
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ARBRY

EEV
SEMTX
S5iEM
SHHaM
e EN
I
ST
5HTC
BIRITH
SPE
SPREQ
PR
SE8T
LhE
ETDRY
STR
5784
L A
ZYE
T-1
TCPL
TEK
TEXA
TELE
TR
TIMES
TIN
TiaM
TLNC
TORCO
TR-UT
TRU
TRK
TV
U-C
UNCAR
UNIC
UNIT
USECTH
LTI
VAC
Vvach
VaR
VARTL.
VELCR
VLLIER

6~6

BAME . s v s v aa s s nunn s Eru e

STHEDARD SRIGSRY
fulitk PA&W; IR,
SGERVICE SLIPPLY
SARKES TaRZI AN
GUAHEBE DIVISION
STaCRPOLE CARION Q0.
SILICONTY INC.

T OSEABTROM MFG. GO,

SECOR TG,
SEALECTRO CORP.
SEMTECH

GEMTEX

HIGHMa INBTRUMENTS

SHAMROCK PLASTICE & RUBBER O

SIEMENS

SIGNETICE CORPORATION
SOLITRON/MICROWAVE DIV,
SAMTEC INC.

SOUTHLO FAQTERERS
BRFECTROL

SEECTRUM CONTROL. INC.
BPRAGUE ELECTRIC CO.
GPECTRA-STRIP

SOLID STATE QCIENTIFIC
STANDARD PRESBBED STEEL
BTETTHER TRUSH <0,
STEEL SALES

CTE BYLVANIA

SYSCUN
TEXAS INSTRUMENTS
TACONIL PLABTIC
TERTRONIX

TEKA PRODUCTE IHC,
TELETYPE CORP.
THERMALLOY CO.

TIMEE WIRE AND CALLE
TINNERMAN PRODUCTS, INC.
TECHNICAL WIRE

TELONIC ALTAIR

TOGR CORP.

TRIAD~UTRAD DIV.

WALDES TRUARC

TR CAPACITOR DIV.
TEL-VISION LARBS
UNIVERSAL COMPONENTS
UNION CARBIDE COMPONENTS
UNICORP

UnITRQDE CORP.

UZECO DIV,

UNITRACK DIV,

VACTEC INC.

VaCO PRODUCTS CO.
VARADYNE CAPACITOR DIV.
VARI-L CO.

VELCRO USA INC

VLIER ENGINEERING CORP.

INTERMATIONAL, INC.

L s

AURDRA
CHICARD
IRDIANAPOLIS
BLOOMINGTON
El. MONTE

8T, MARYS
SANTA CLARA
GLENDALE
WEGTRCOD
PAMaRONECK
NEWBURY PARK
DAY TON
BRAINTREE
INDIANAPOLIG
ISELIN
SUNNYVALE
PORT SALERND
NEW ALDANY
LESTER
DAYTON
FAIRVIEW
INDIANAPCLIS

‘GARDEN GROVE

MONTGOMERYVILLE
SJERNKINTOWN
CAZENOVIA
IMDIANAFOLIS
WAL THAM

SOUTH BEND
DALLAS
PETERSBUREG
INDIANAPOL IS
COLLEGE POINT
ELK GROVE VILLAGE
DaLiab
CIRCTRMNAL
CLEVELARND
CRAWFORE

LAGUNA BEACH
VAN NUYS
HUNTINGTON

LONG ISLAND CITY
OGallAaléa
WAUCORDA

LOS ANGELES
GREENVILLE
ORANGE
WATERTOWN

Yahl NUYS

WPPER DARBY
MARYLAND HEIGHTS
NORTHBROOK
SANTA MONICA
DENVER

NEW YORK
BURBANK

ey
I
4
CA
Fl.
I
P
o
P
In
A
P A
Pé
HY
It
M
In
TX
BY
I
MY
It
TX
OH
Ok
M
Ca
Ca
IN
Y
e
Il
CA
=1
M
b
Ch
P&
MC
I
A
cO
MY
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MAME. c v v e e n s
VONMEGDT MARDWARE
VERNITRON CORP.
VERNITRON CORP.
WELLE ELECTRONICS
WAVETEK IMNDISANA, INC.
CORP.
THC.

WAGHNER ELECTHIC

WECRERLDER

LA Py
ERR THEER ING
EREINEER ING

ZEITH RADID CORWF,
TERD MArFELAITURING OO,
ZIERICK MFe, CORP.
ZIFPPERTUAING. Ol

W ® ¥ ® M OE N K ¥ % % a4 s nmE N

L

THD T ANAPOLIS
GREAT NECK
GREAT NECK
SOUTH BEND
BEECH GROVE
5T, LOUIE
CHICAGD
WaKEF TELD
GAITHERSBURSG
Zan DIERD
EANTA ROSH
CHICARD
BURTANK
MOUNT KISCO
LOE ahlELES

=T

In
MY
WY
In
IN
M0
1L
A
Mo
CA
TA
IL
Cé
MY
LA
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REFERENCE DESIGNATORS PART DESCRIPTION O 1 6-HE GR-F AR T—ND MEFGR | WAVETEW NI aTY
1 CHABSIS 20024 £131-00-00683 W1 1111-00-008% | 3
z CABINET 20024 1131-00-0084 W-1 $111-00-0084 | &
3 FRONT PANEL 20084 £118-00-0018 W-1 1118-00-0018 | t
4 POWER SUPPLY, DPGZA DRSZA W-1 1115-00-001 1 1
5 SWEEP RATE. MiO1DB M1O1E W-T 1118-00-0267 | 1
& SWEEP DRIVE, M102ZA M102A Wl 1118-00-0268 | &
7 SWEEP DRIVE, M10JA M1034 W-1 1112-00-026% | 1
g LEVELER, M104A H102A W1 1114-00-0270 | 1
9 MKR ADDER. M105 #1035 Wi 1114-00-0137 | &
10 SWP 0SC, 1107 109 W-l  Hi14-00-0i28 | 1
11 SWP OSC, 4110 Mi10 W-1 1114-00-013% | 1
12 OUTPUT AMPLIFIER Malli W-l  [1118-00-0014 | i
MAL11
13 MODULATOR, MiZi Miz2t 1 1114-00-0205 | 1
14 BAND SELECT, Mi3i 131 W1 1114-00-0252 | 1
15 INTERFACE, M14% M132 -1 1114-00-025¢ |
14 EXT MKR, M&C b W-1 1114-00-0124 | 1
WAVETEK SWP-GEN, 20024 (Bt 0mB0-01 41 iy
PARTS LIST S
REFERENCE BESIGNATORS PART DESCRIPTION OR 1G--MEGR-PART-NO MFGR | WAVETEK N, GTY
B PROG PLUG, A529-004 ABIY-004 . 1118-00-0012 | 1
PS SMC TERM, 50 ASCO~287 | ASDO-2&7 w1 1118-00-0007 | 1
Wi Wz CABLE ABSY, 2-1/2 IN | WX2002-W1 w-1 iZ17-00-coZ4 | 2
W CABLE ASSY, 4-1/2IN WX 2O0Z-W3 W-1  |1217-%0-0016 | 1
W CABLE ASSY, 2-3/B IN | WXROOZA-WA-UNSL W-1 1217-90-c088 | 1
WS CABLE ASSY, 10-1/4 IN | WX3000-200-W21 w-l  Hoi7-po-otoz | 1
W6 CABLE ASSY, 12 IN WX2002-H6é w-1  2217-BO-0022 | 4
HH1 HARMESS ZO0ZA-A B, C | 1219-00-0150 W-1  [219-00-0150 | 1
WAVETEK s GEN, ZO0ZA 0005141 e

Pagk: 2




REFERENCE DESIGNATORS PART DESCRIPTIRN OR1G-MFGR-PART NG MFGR WAVETEK NO. aTy
co1 CAP. TANT, . 47ME, 5OV 933 TRU 1510213470 1
CE113-447 :
1ci 1€, 1C000-026 MC7E18CD MOT 7000-78—1800 1
R24 POT, 14 WAZGO325—102MA aA-B Ak10-10-7102 1
AP 124-210
R23 RES, C. 1 /746 5%, 2K CE1/4~2K ASE | 4700-15-2001 1
RC103-220
TITLE ASSEMBLY NO, REV
WAVETEK CHABBIS 20024 1111--00-0083
PARTS LIST PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION OR16G-MFGR-PART~NO MFGR | WAVETEK NO. qQTY
J6 CONN, BNC, J8O80-0231 KC78-167 KIN 2110-81-1669 1
55 56 SWITCH, TOG, BLY ANGH 7101BN c-K 5106-50-0009 2
NONE HARNESS, 2002A-D 1219-00-0152 Wl 1219-00-0152 1
WAVETEK TITLE ASSEMBLY NO. AEV
REAR PANEL 26024 1118-06-0040
PARTS LIST
PAGE 1
REFERENCE DEBIQNATORE FART DEBCRIFTION R 1 G~ MFGR-PART-NO MFGR WAVETEK NO. ary
3 HSE,MINI-LATCH,5-PIN]| - 65039-6%32 BER 2113-30-0001 1
NONE TERM, MALE,MCOD0~116 48116 8ER 2115+22-0081 i
TITLE ASSEMBLY NO. REV
WAVETEK HARNESS 20036~ 1219-00-0152
PARTS LIST BABE: 1-




REFERENCE DESIGNATORS PART DESCRIPTION DRIG-MFGR-PART-RD MF&R WAVETEK NO. aTY
Al ATTEN 0-70/10D8 PEID WNSL 3040-52-0003 i
coz CAP. CER, 20PF, 1RV &0C0G200J MBe 15310-10-03200 1
DL -03G
o3 CAP, CER, 120PF, 1KV &£0UL21NM MDC 1550-10-1131 1
chioa-112
co5 CAPF. CER, 360PF, 1KV &0U3&IN MG 1510-10-1381 1
CDid2-1346
CR13 LED DLOQO~003 BOB2-4705 M-8 AB810-02-0003 1
CR14 LED DLOOG~001 NELG04E N&Y 4810-02-0001 1
HOD U0 10 Uit CONN, BNC, JBOOG-023 KCT9—1467 KIN 2110-01-3100% 4
M1 METER. OUTPUT LEVEL MIOO0-004 W1 241 G—06~0002 i
MIQ0~006
RO7 RO8 RES, C. 174, 5%, 10K CFi/4—10K ARE A700~1 51002 2
RGC103-310 )
RiB RES, €, 1/2W, 5%, 6BC CE i /2~a80 ASE 4700-25-6B00 i
RC105-1468
R21 R3O RES, C, 1/4W, D%, 47K CF1/4~4T7H ABE A700-15-4702 2
RC103-347
R24 RPOT., DUAL, 10K~OHM CM42E28 CLAR A&10-40-1103 M
PER B/P
) . TITLE ASSEMBLY NO. REV
MVETEK FRONT PANEL 20024 1118-00-0018 B
u
PARTS LIST cnor. 1
REFERENCE DESIGNATDRS PART DEBCRIPTION ORIG-MFER~PART-NC} MFGR WAVETEK NO. avy
R31 RES, Cr 1/4W: D%, 1M CFL/G-1M ASE A700-15-5004 1
RC103-510
5046 B51i3 SWITCH. TOG. BLK ANDD. 7i01iPN C—HK 510&-00-0009 4
5TO01-00&
‘807 BWITCH, TOBGLE 7107PN-BLX G 5104500511 i
BTOOR2-004
B0O% SWITCH: PB, 82001-004 ZACBO7000G~304BL. Cmi 5110000004 1
51C SWITCH AGSY, RETARY SRO0O-031 W-1 5104000018 1
BROCGO-031
51z SWITCH, TOGGLE T1O3PN-BLK C-K 5104&-00~0004 1
BTOOO-00S
43 START ASEY AGR9-010 W-1 1219000041 1
ABET-010
44 STOR ABSY, ABR-0i1 A329-011 W-I 1219--00-00&0 H
45 PC ABBY, BS30~00% AS30-009 W-I 1218001020 i
ah SWF TIME ASBY, 2002A 1118-00--C038 W I 1118~00~0G38 H
47 MKR G AGRY ADZI-00E W1 121 2-00-0003 H
ASZI-008
48 MODE SW ASGY ASRE-00R W1 124 2-00~-0002 3
ASZG-G0B
4% BAND 8W, 20024 i2123-00-0008 W-1 1212-00-0008 H
42 PWR SW ASSY,16-1/2 1212-00-0006 W1 1212~00~G006 1
TITLE ASSEMBLY NO. REV
W‘AVE‘:TEK FRONT #ANEL 20024 1118-00-0€18 B
PAGE: 2.




REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MEGR WAVETEK NO. qQrY
ch CAP,CER, 15PF, 1KV 10TCC-QL5 SPR 1510-10-0150 | 1
CRZ CR3 BICDE ING158 FEO 4ge7-01-0910 | 2
CRY CR5 CRE CR7 CRS CRY P1ODE TNuDAL P-C 4806-01-400k § B
CR16 CRIY
CrR12 DIOBE TN3EA HIT 4807-01-0034 |1
?i PLUG,36~PIN 33-06-23672 MOL 2113-04~0005 1
NONE TERMINAL , MALE 185k MOL 2113-05-0002 |6
P20t PLUG 19-09-2042 MOL 2113-26-0001 | 1
NONE TERMINAL , MALE 82-09-2118 MG 2115%-09-000% 4
R4 RES,MF,I/SN,I%,EUK MFS5K 10K ASE 4701021082 1
RS RES,MF, 1/8W, 1%, 40, 2K | MESER-40, 2% ASE 4701-03-4022 |1
RE RES,C,1/4W,5%, 47K CE1/i-G7K ASE B700-15-5702 [ 1
R7 RS RES,C,1/4%,5%, 10K CF1/h-10K ASE w700-15-1082 |2
R9 RES,C,1/4W,5%,43K CF-1/bm 5K ASE 4700-15-5302 11
R10 RES,C,1/4%,5%,27K CF1/6-27K ASE B700-15-2702 |1
R11 POT, 50K 55055038 cTs 4619-00-1583 |1
R17 RES,MF,1/8W,1%,47.5K | MF55K-87.5K ASE 4701-03-4752 11
R1% RES,C,1/W,5%, 470K CE1/k-BT0K ASE H700-15-5783 |1

WAVETEK TEFLE ASSEMBLY NO. REV

LST F.P. SUB-ASSY PARTS ===
PAGE 1

REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR~PART-NO MEGR WAVETEK NO. QrY
R1Y4 RES,P/0 SWITGH ASSY SWITCH-P Wel 4799-93-5998 |1
R15 RES,C,1/4W, 5%, 4,71 CB4755 A-3 4700~15-4704 |1
R16 RES, €, 1/4W, 5%, 471 CBUTES A3 4700-15-4705 |1
817 RES,C, 1/44W,5%, 470 CF1/L-470 ASE 4700-15-4700 | 1
R19 R2D POT , CONT, 10K 534 SPE 4610-20-1103 2
R32 RES,C,1/%d,5%, 4. 7K CE1/6-4, 78 ASE W700-15-8781 |1
R33 RES,C,1/0W,5%, 33K CF1/%-33K ASE H700-15-3%02 |1
51 SWITCH, LEVER A42123 5-¢ 5101-0¢~0067 |1
57 SWITCH ASSY,ROTARY SROGO-017 Wl §104-00-0085 | 1
53 SWITCH, LEVER 18hAL OAK 5101-00-0001% 1
st SWITCH,SLIDE GE1ZH/E20-18 ey 5185~06-0007 |1
1l SWITCH ASSY,ROTARY SRODO-016 W1 5184~-00~080% i
5701 SWITCH, TOGGLE DPDT 9201P3IHIG C—K 5106-00-0916 1

WAVET’EK TIFLE ASSEMBLY NO. REV

LST F.P. SUB=ASSY PARTS ] mmmeemeeeeeo
PAGE 7
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REFEREMCE DESIGNATORS PART DESCRIFPTION ORIG~MFGR~PART~ND MEGR WAYETEK NO. ary

Ji RECEPTACLE, 36-PIN 53-05-1361 MOL 2113-03-000% 1

NONE TERMINAL , FEMALE 02-06-1131 O 2113-05-0001 23
MCO00-018

Ji2 HE&, MINI~LATCH, 10PIN | 65039-027 BER 2113+10-0010 1
MCOOO—130

NONE PLUG, POLARIZING 5307001 BER 21 13~23-0001 a
MEOOG—-117

NONE TERM, MINI~PY 47539 BER 2113-20-0001 19
MC000~-092

a2 JACK, FEMALE, 9-CKT 09-50-3091 MOk, 23 £3~06-D001 4
MCOGo—-047

NONE CONTALT HMCOOO-04B OH-30-0507 MOL 21 13-07-0001 8

J3 HER, MINI-LATCH, 5-PIN | &5039-032 BER 2113-10-0001 1
MCO0O-114

Jik ph HSG: MINI -1 ATCH, 4-PIN | £5039-031 BER 2113-10-0002 z
MEOOO—112

NONE TERM. MALE, MCOOO-11& 48116 BER 2113-22-0001 &

NONE TERM, FEM&LE 02-0bw1103 MO 2113-05-0004 1
MC 000047

TITLE ASSEMBLY NO, REY
WAVETEK HARMESS 2002A~A, B: & 1219-00-0150
RPARTS LIST
PABE: 1

REFERENCE DESIGNATORS PART DEBCRIPTION OR14-MFGER-PART—ND MFGR WAVETEK NO. aTY

CROY DIGDE DE10%-140 1N4148 FCD 4867-01-0914 §

J02 403 POST, BINDING, BLK 2439 POM 2112-01-0001 2
MCDOO-038

“ot RELAY, SFET MROGO-001]  JRM100& P~B 4510-00-0001 1

G0l 602 TRANE GA03B-341 SHEEH4A &-E 401038541 2

RO1 RES, €, 1/44W. 5%, 470 CFi/4-470 AGE 4700-165-4700 1
RC103~147

ROZ RES) C. 1/74W, 5%, 10K CFi/4-10K ABE 3700-15-100% 1
RC103~31

ROW RO RES, C. 1/4W, 5%, 20K CF1/7827K ASE 4700~15-2202 2
RC103-322

TITLE ASSEMBLY NO, REV
VWANVETEK FEN LIFT ABGY 1118-00-002%
P&ATS LIST PacE: i




REFERENCE DESIONATORS PART DESCRIPTION ORIG-MFER-FART-ND MFGR WAVETER ND. GTY
Fi01 FUSE, SLO BLE. 1 AMP, MDL—~1 3US 2410-05-0003 1
2507
1c101 POE, VDLTAGE REG. LM317T NAT 7000-03-1700 1
J101 CONN, &-P [N, KONEKTON 07503061 MOL 2113-06—-0002 1
MCOO0-07 6
J201 RECEPTACLE 19091042 MoL 2113-26-0002 1
ig CONTACT, MCDOO-131 08-50-0106 MOL 2113070002 5
QLh: Q102 FROT PWR DARL INGTON LM3FST NAT 4902-00-3950 | 2
5101 SWITCH. BLIDE, DEDY EPST-8L 1 §-1 5105~00-0011 1
Ti61 XFHMR, PHR 8730 A—M 5610-00-0027 i
P FC ABEEMBLY. DPE2A 1218-00~0250 W-1 1218-00-0250 1
24 LINE CORD ASSEMBLY 1259000144 W-t 1219-00-0144 1
TITLE ASSEMBLY NO, REV
WaAvETEK PUWER SUBPLY, DPS2A 1115-00~0011 ¢
PARTS LIST
PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION R 1G—MFER-PART-RD MEGR WAVETER NG. aTy
coz Cob CAP, CER, . DOSMF, 100V TG-D50 SPR 1510-10-2502 2
coz CO& CAP, CER, . DOBMF, 100V TE-DB0 SPR 1510-10-2502 | 2
€03 €o5 Co7 CAP, ELECT, 1MF, 25V 162D105XF0RSR0R SPR 1510217010 | 3
CE120-001
CO4 COF CAP, ELECT, LOOME, 25V 161211 SPR 1510~20-5101 2
CE105-110
c10 CAP, LODOOMF, 1&Y D74381 SPR 1510-21-4103 1
CE122-310
c11 CAP, TANT, LOMF, 25V 142D104X0025DDR SPR 1510~21-7100 i
CELI26-010
CRO1 DIODE BRIDGE MDA101 MOT 480&-02-0003 i
CRO2 CRO4 DIODE DG109~140 IN4148 ECD ABO7-D1-0914 2
CRO3 CROB CROB DIODE DROOO-001 £N4004 P-C A8DL-01-4004 | 3
CRO& CRO7 DIODE DROOO-00T $N5424 G-E 4806—-01-5624 2
Fot FUSE, . B. . BAMF A13-002 LIT 2410-08-0001 1
MECOO-00R
1cos VOLTAGE REFERENCE REF-02CJ pMI 7006-00-0200 1
1co2 DUAL OP AMP T.082CP Te1 7000-00-8200 1
Joi JoR JO3 CONN, . RECEFT. , 3-PIN &~B6105-3 AMP D138-25-0001 3
TITLE ASSEMBLY NO. REV
WAVETEK PC ABSEMBLY: DPS2A 1218-00-0250 c
Li
PARTS LIST PAGE. 1




REFERENCE DESIGNATUORS PART DESCRIPTION ORIG-MFGR-PART-NO MF&ER WAVETEK NO. GTY
PO1L PLUG: &~PIN KENEXTON 09-65-104&1 ML 231130580002 i
MCO0O-078
POR GCONN: MALE: 9—-PIN QF-6H5-1071 MOL 23112050001 3
MCOGH-071
agl JFET. N—CHANNEL E232 8CX 45902-00-2320 i
anz2 “TRANS GAOE%-04C 2N30S T-1 4901 -03-206C H
RQ1 Ri2 RI4 RES, £, 1 784, 5% 4. 7K CF1/4-4.7K ASE 47Q0-15-4703% 3
RC103~247
ROZ2 RES, C.: 1 /4. 3%, IR CFi/4-1K ASE 4700~15-1001 i
R&103~210
RO3 RES, C: 1/4W, B%, 394 CFE /439K ASE 4700+-1 53902 1
RC103-33%
RO4 RES, MF, L/78W: 1% 4. B7K MFS5K-4. 7K ABE 4701-03-4871 1
REZ12-487
ROS RES, VAR. CERMET ., 500 BPRBO0 BEW 44100625018 i
RO& RES, ¢y 1/74W,: B 3. 9K CF1/43. 9K ABE 47001539031 1
RC103-23%9
ROE RESG, MF, 1/84, 1%, 13. 0K MF55K-13, OK HSE A701-03-1302 i
RF213-130
RO% Rit RES, MF, 1/8W. 1%: 10K MESSK 10K ABE 4701-03~1002 2
RF213-100
TITLE ASSEMBLY NO. REV
WAVETEK PL ABGEMBLY. DPSRA 1218~00-0250 c
LI PAGE: 2
REFERENCE DESIGMATDRS PART DESCRIPTION OR 16-MFGR-PART-NO MFGR WAVETEK N, QTY
RiO RES. ; VAR, CERMET BAFPRIGO BER 446310002301 1
200-0HM
Ri3 RES. Cr 1/4W, 5%, 10K CFi/4-10K AGE 4750~10-1002 i
RCI1O3-310
RiS RES, C) 1 /4W, B%: 1, 2K CF1/4-5.2K ASE 4700-15~1201 H
RCIO3-242
Rié& RES. ,M.F., 1/78W, 13%: MF55K-~-130 ASE £701-03-1500 1
150-0HM
Ri8 RES. . M. F., 1/8W, 1% MF 55K~ 758 ASE 4701-03-7680 i
7&G-DHM
TEILE ASSEMBLY NOQ. REV
MVETEK FC ASSEMBLY., DPBE2A 1218000250 i
P Li PAGE: 3
REFERENCE DESIGNATURS FART DESCRIPTION ORIG«MFER~PARTND MFER WAVETEK NO. aTy
& TERM, FEMALE 02-Q0%-1118 MO 2113-09-0003 4
MCOGO— 134
P202 CORD BET, 18/38V7T. &FT 1723781 8El. 6011 ~-B80-0001 i
GRY, MLD. CAP. UL -APPRY
TITLE ASSEMBLY NO. REV
\A/AVETEK LINE CORD ASBEMBLY 121i9-00~G144 B

PAGE:

1




REFERENCE DESIONATORS PART DESCRIPTION ORIG-MFGR-PART-ND MFGR WAVETEK HNO. GTY
€01 Co2 C03 C04 CO5 CAP, F.T., &, BPF FARC-&B92 A—E 1510301 48% i4
Co& CO7 €OB €18 Ci9 CFI02~-R68
CRO €21 C2R 028
cow CAP. MYLAR, . 15MF, 100V WMFIPLS <-D 1510~&0-2154 1
CPI03-413
C10 €24 CAP, CER, . QOBMF, 1KV SGA-DS0 SFR 1810-10-1502 2
{LD102-250
£11 12 CAF, CER, . QO1MFD. 1RV SGADLIO SPR 1910101102 2
CDIoR-210
€13 CAP, CER, £70PF, 1KV &HGUAT 1M MDC P510~-10-1471 H
CD102-147
Ci4 &17 CAP, ELECT, 1MF, 25V 1462D100XF0R5BCE BPR 1510-21-70i0 2
CE120~001
Ci5 CaP, CER, . OIMF, 100V LEF103M MDC 15101023103 i
CDE03-31C
Cleé CAP, CER, 1OPF, 1RV 107CC-010 SPR 1510-10-0100 i
<D101-010
24 C25 CAP, Fu Y. 4TOPF FASL-4712 A 1510-30-0471 2
CFi01-147
CRO1 CROB BIGDE BROOG-OO1 1N4O04 R 4804~01-4004 2
CROZ CRO4 CROYD CROS CIODE DG1O9-140 IN4i4g FCB 4807-01-0714 18
CRO7 CROB CRO9 CR1O
CR11 CRI12 CRIZ CRi4
CR13 CR17 CRI& CRi%
TiTLE ASSEMSBLY NO. REV
MVETEK SWEEP RATE, MIGIRE 1114-00-0247 B
FAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR~PART-NO MFGR WUAVETER NG, GTY
CREO CRII
ict 0P AMPL, TE-5 LF355H NAT 7000-03~5501 1
ILOO3-004
icz 1, 1C000-00R NI74L1CV giae 700Q~37 w4100 H
IC3 IC4 ICS IC, ICO00-005 RCASGRDN RaY 7000-14-5800 3
ICh DUAL. OGP AMP TLOBZCP T-1 7000-00-8200 i
&t TRANS GBOOO-009 MPS3702 MOT 4902037020 1
42 TRANS GAO3B--541 FNIBS5AA G~k 4301 -03~B5451 i
a3 TRANS QA054-380 ZNBAED MOT 4901 {54380 i
asq TRANS QAQ34-610 ANG44e] MOT 4901 -00-4810 i
R{1 RES, Cr 1/4 ¥, D%, 43K CF-1/4-43K ASE A7G0- 4 B-4302 1
RC103-343
ROR R&G POT: 20K, RP129-320 3&08202E CTS B4H10-00-1203 2
RD RES: MF, 1/8W, 1%, BB, 7K MFESISR~BB. 7K AGE 4701~03-BH72 1
RF213-887
RO4 R14 R4D RES, C, i /44, 5%, 1501 CF1/4-150K ASE 4700~15~1503 3
RC103-415
ROS RES. C, I/4W, 5%, 27K CF1/4-37K ASE 4700-18-2702 i
RC103-327
TITLE ASSEMBLY NO. REV
MV&T&K SWEEP RATE, MI101B 11:4-Q0-0267 B
P LI FAGE: 2

-
I
!
;




REFEARENCE DESIGNATORS FART DESCRIPTION ORIG-MFER-PART-NO MFGR WAVETEK NO. aTyY
RO& RES, C: 1 /44, 53U, 1K CF1/4-1K ABE A700~-15-1001 1
RC103-210
RO7 R29 RES, €. 1744, T, 82K CF1/74-82K ASE A700~15-8202 2
RC1G3~382
RG8/REL R23/R2E R3IG/RH4I RES, SET. 2—-10K, 1/8W RXQQO-003 cW-T 4789-00-0004 3
ATY: 2: 4701~03-1002
RO% R3Z RO3 R34 RES: G 1/4W, 9%, 130K CF1/4=120K ABE A4700-18-1203 4
RC103-%12
RiO R43 RES, €, 1 /74W, 5%, 12K CFt /412K ASE 4700—~15~-1202 2
RC10O3-3:12
RiZ R34 RES. C, 1 /44, 5%, 1. 2M CF1/4—1.2M ASE 4700~15-1204 2
RC1Q03~-512
R13 R2Y% REH R3B RH7 RES, C. § /44, D¥%, 47K LF1/74-478 ABE £700-15-4702 &
RH8 RCi03~347
R1T RES, &, 1/74W, 5%, 1. 3M CFi/74-1.9M ASE A700~15~1504 1
RC1G3-915
R1&6 RIB R&l RES, MF, 1 /BW. 1%, 48. 74 MFSSK-48. 7K ASE A701-Q3-487R2 3
RF213~-487
R17 FOT. 28, RF129-220 ALOBROER cTe AL10-00—-1202 )1
R17 R&3 RES, € 1/40W, 5%, 22K CF1/422K ABE A700-15-2202 2
RC103-322
R20 RES: MF, 1/8BW, 1%, 44. 2K MFOSK—-44. 2K 45K 4701-083-4422 i
RF213~442
TIFLE ASSEMBLY NG, REV
WAVETEK SWEEP RATE, M101B 1114-00-0247 B
LI PAGE: 3
REFERENCE DESIGNATORS PART DESCRIPTIGN ORIG--MFER~PART--NC MEGR WAVETEK NB. aTyY
R21 RES, MF, 1/8W, 1%, 56. 2K MF 55K -54. 2K ABE 4701~Q3~5622 1
RF213-5&62
R22 RES, C) 1 /74W, O%, 4. 7M CBA7HY A-B 4700154704 1
RC103-547
R2& RES: G, 1/74W, 5%, S&K CF1/4~D4R ABE 4700-15-5602 1
RC103-354
A30 RES, C, 1/4W, 9%, 33K CF1/4-33K ABE 4700153302 1
RC103-333
R31 RES, C, 1/4W, 5%, 22 CF1/4-22 ABE 4700--13-220Q9 1
RC103-022
R33 RES, C) 1/40W, 5%, 4BK CF1/4-68K ABE A4T00—-13-4802 1
RCIO3-348
R34 R4z REG: €, 1 /40, 5%, 2. TR CF1/74-2.7K ABE 4700-15-2701 2
RLIOG-227
R3% R3O RE&, €, 1 /40, 5%, 1M CFi/74-1M AGE 4700~153-1004 2
RCi03-310
R37 RES, €, 174K, 5%, B. 2K CF1/4-8. 2K ABE 4700~15-B201 1
RL103-202
R3Y RES, C, 1/74W, 3%, 880K LF1/4-680K ASE A4FQ0~1-4803 1
RC10O3~468
R44 RES: C) 4 /84, 5%, 10K CF1/4~-10K ABE 4700~15~1002 i
RC103-310
TITLE ASSEMELY NO, REV
MVETEK BWEEP RATE: MiQLR 1114-00~-02867 B
Li
PARTS LIST PAGE. 4
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REFERENCE DESIGNATORS PART DESCRIFTION OR 1G—MFOR-BART-ND MEGR WAVETEK NGO, aTy
R4S RES, Ci 1744, S%, 330K CE1/74-3304 ASE 47001 5=3303 1
RC103-433
R4S RES, €/ 178l 5%, 180K CF1/74-1B0K ASE 4700~1 8- 1803 1
RC103-418
R&E RES. C) 1/84W: 5%, 30K CF1/4-30K ASE 4700~-15-300% 1
REC103~330
RS1 RES, €, 1/4W, 10%, 0M CB10&1 A-B A700-16-1005 1
RE104-610
H
R52 REG, C, 174k BY%, 470K CFL/4-870K ASE 4700-15-4703 1
RG103-447
RS5 RES, C. 1 /44, 5% 820K CF1/4-BR0K ASE 4700-15-8203 1 o
RC103-482
J
RS9 RES, € 1746, 5%, 470 CF1/4-470 ASE A4700~15-4700 1 :
RC10T~147
R&2 RES, MF, £ /8W, 1%, 100K MF5SK-100K ASE 4701031003 i
AF214-100 P
R27 RES, C, 1/LW,5%,100% | ©F 1/4-100K ASE 4700-15-1003 1 )
{
TITLE ASSEMELY WO, REV
MVETEK BWEEP RATE. M10iB 1114-00-0267 B o
ARTS LIST
P PAGE: 5 !
to

oy



REFERENCE DESIGNATORS PART DESCRIPTION GRIG~MFER-PART-~NO MEER WAVETEK N0, ary
Cos COB CAR, -8, 2. ORE, 10% GC~2. OFF a-c 15106-40-00320 2
CHI01-220
Co& CoB CAP, G-, 2. OPF. 10% ac-2. oby a-C 1510-40-0020 2
£E101-220
ciz2 Ci4 CAR, TANT, . 47ME, S0V 935 TRUW 1510-2t-9470 2
CEIL1S-447
€13 9% CAP, Fu T. « 470PF FASC~4712 A-B 1510300471 2
CF101-147
CROL CROZ CROZ CRO4 - DIODE DE109-140 1N3 148 EoD 4807010714 20
CROS CRO& CRO7 CROB
CRO% CR1O CR1S CR1Z
CR13 CRi4 CR15 CR1s
CR17 CRiB GR19 CRZO
1601 1602 1C03 DUAL DP AMP. RAYTHECN | RC4558DN RAY 7000-45-3801 3
1C006-027
a01 TRANS-QGACAR~B00 NGO FCD 4501 -04-2500 1
a0z TRANS GAOS0-BEO INBOBE MEaT 4501-05-0880 1
RO1 RaY REG, MF, 1/8W: 1%, 2. 74K | MF55K—2. 74K ASE 4701-03-2741 2
RF212-274
ROZ R48 FOT, 2K, RP130-220 BYPRIK BEK 4610-00-2202 2
RO3 R47 RES, MF, 1/8W, 1% 154 MF 55K~ 15K ASE 4701-03-1503 2
RF213~150
TITLE ASSEMBLY NO. REV
WAVETEK BWEEP DRIVE, M102A 1114-00-02468 B
PARTS LIST PAGE: 1
REFERENCE DEGISNATORS PART DESCRIPTION DR 1G-MEGR-PART~ND MFGR WAVETER NO. aTY
804 RSt RES, MF. 1/8W, 1%, 10K MFS5K 10K ASE 4701-03-1002 2
REZ13-100
RS RSO RES, MF, 1786, 1%, 4. 87K | MFI5K—4. B7K AGE 4704-03-4871 o
RFR12-487
ROV ROB RO% R10 R24 RES, C, 1/4kW, 5%, 2. 2K CF1/4-2, 3K AGE 700152201 16
R23 R26 R2Z7 RS3 R54 RC103-22R
RSS R5& R70 R71 R72
R73
Ri1 Ri2 R13 R14 R1S POT, 100K, RP144-410 S1UR1G0K BEK A610-00-4104 17
RRE RIP R3O RHY RHE
RE9 R&O R&1 R74 R7S
R7& R77
Ris6 R4O R6Z RB7 REE RES, C, 174W, 5% BRA CF1/4-B2K ABE A4700~15-8202 5
RC103-382
R17 R19 R21 R23 R3Z RES. €, 1744, 5%, 220K CF1/4220K ASE A700~15-2203 12
R34 R36 R&63 R4 R&T RC103~-422
R&Y R79
RiB R20 R22 RA{ RIZ RES. €, 1/4W, 5%, 600K CF1/4-46B0K ASE 3700156803 &
R3S RC103-448
R37 R3S R3I? R4l RBS RES, C, 1/4W, 5%, 100K CF1/4-100K ASE 4700-15-1003 4
RYO RCI03~410
R42 RET POT, 20K, RP 130-320 a9PR20K BEK 4610-0G0-2203 2
RB! RE2 RB3 RES, €, 1744, 5%, 120K CF 1/8-130K ABE 4700151203 3
R&4 RES,C,1/kW,5%,750K CF1/4-750K ASE 4700~15-7503 1
RE6 RES,C,1/4W,5%, 10K CF1/4=-10% ASE 4L708-55-1002 1
TITLE ASSEMBLY NO. REV
WAVETEK SWEEP DRIVE, M1024 1114-00-0268 B
ARTS LIST
P PAGE: 2




REFERENCE DESISGNATORS PART DESCRIFTION ORIG-MFGR-PART~NO MFOR WAVETER NO. QrTy

ol COo2 003 CO4 COS5 CAP.F.T., b, 8PF EABC—GE92 A~H 1510~30~1689 9

Co6 GO7 O0B C10 CFi0Z~R&E

o9 ¢11 CAR, -0, 2. OPF, 10% GC-2. OPF a-¢ 1510~40~0020 2
CE101~220

12 013 CAP, CER, . O5MF, 100V TE-556 BPR 1510-10-25803 2
CB103-850

€14 Ci5 CAPLF. T, 470PF FASC-4712 A-B 1510-00-0471 2
CF101-147

CROYL CROZ CROJI CRO4 DIODE DO1GY-140 iN4148 £CD 4807-01-0914 1B

CROS CRO& CRD7 CROS

CROY CR1G CRii CR12

CR13 CR14 CRIS CR1s&

£R17 CRIS

ICOL ICO2 ICO9 1004 DUAL OF AMP, RAYTHEDON| RCA558DN RAY FOO0-45-5801 4
10000027

RO3 ROZ ROZ RO4 ROS RES, MF. 1/8W, 1%, 499 HES5K~499 ASE A4701-C3-4990 &

RO6 RF211-49%

RO7 ROB RO% RIC R4S FOT. 204, RF 130320 SEPRI0OK BEK 441 0-00=2203 &

REZ

Rii R1Z R13 Ri4 RES, G, 1 /74U, 8%, 330 CF1/4=330 ASE 4700+-15~3300 4
RCIOZ-133

Ri5 Ri& R17 R1H RE9 RES, C, 1744, B%, 2. 2K CF1/4-2, 2K ASE A700-18-2201 14

R3O RIL RIR R4& R47 RC £ 03~222

R4B R4% R4 RoHA RES

Réé

TITLE ASSEMBLY NO. REV
WAVETEK SWEEP DRIVE, #M103A 1114-00~02469
PARTS LIST bacE: 1

REFERENCE DESIGCNATORS PART DESCRIPTION DR I 6-MFER~FART-ND HEGR WAVETEK ND. GTY

Ri% R2G RZ1 RIZ R PGT, 10GK, RP 144510 511 1 00K BEK 4610-00-4104 17

R33 R34 R3% RSO R51

R52 R53 RS54 R&T7 R&B

R&9 R7O

R24 R43 RHS RES, C, { /44, 5%, BIK CFi/4-83K ASE 4700~15~8202 3
R §03-382

RZ5 R24 RG62 R71 R73 RES, €, 1 /74U, 5%, 220K CF1/4220K ASE 4700-15-2203 5
RC103-422

K27 RIA R34 R37 R3S RES, G, 1/4W: 5%, 330K CF1/4~330K ABE A700-15-3303 7

R75 R74 RC £03~433

R37 RES, C: 1 /74U, 5%, 750K CEL/4-T504 ABE 4700-15-7503 1
RC103-475

R40 R41 R44 R77 R7S REE, O, £ /40, 5%, 100K CF1/4-100K ABE A700-15~1003 &

R7% RC103~410

R&g RES, C, 1 /41, 5%, 10K CF1/4-10% ASE A700~15-1002 1
RC103-310

RS& RS8 R7Z R74 R8O REG. ©, 1/4W, 3%, 150K CE1/4-150K ASE 4700-15-1303 &

RE1 RC103-415

R57 RS9 Ré1 REG, 1/4W, 5%, 4704 CBAT45 A-B 4705~15-4703 k
RE109-447AT

R&0 RES, C: 1 /44, 5%, 180K CF1/4-180K ASE 470015~ 1 B0 i
RC103~418

TITLE ASSEMBLY NO, REV
\f\dﬁh/EE“VEE?( SWEEP DRIVE. M103A 11£4=00-026%
PARTS LIST PaGE: 2

1
i
1
.

J———



REFERENCE DESIONATORS PART DESCRIPTION ORIG-MFGR-PART-HO MFGR | WAVETEK NO. aTY
CO1 CoR €03 €05 co7 CAP. CER, . Q2UF, 50V TE-520 BPR 1510~10-2203 | 7
coB cow
co4 CAP. TANT, . 478F. 50V 935 TRI 1510-21-2470 1
CE113-447
Cos Cio CAR, CER 360PF, 1RV £0UBE1H Mpe 1510-10-1361 2
CRI0R-136
€11 €12 €13 €14 €15 CAR, F. T, &, BPF FASC-aB92 A-B 1510-30-1689 t1
tis €17 €20 C21 €23 CF102-R&B
c24
cis c1¢ CAR, F. T\, 470PF FABC-4712 A~B 1310-30-0471 2
CFL01-147
CRO1 CRORZ CRO3 DIODE DE109-140 1N4148 FCD | 4807-01-0%14 | 3
Icot 1C03 I, ICO00-002 NSTAICY SIf | 7000-57-4500 | 2
1coz’ DUAL OF AMP, RAYTHEON | RC4SSBDN RAY | 7000-45-3801 1
16000027
Q01 Qo2 TRANS QAOS4-580 2NTE58 MOT | 4901-05-4580 1 2
G032 Q04 GO TRANS QAO3B-551 ANIE5A4A G=E | 4901-03-8541 <]
a0& TRANS QAOB4~&610 2NS461 MoT | 4901-05-3410 ;
ROt RES) G, 1/4W; 5%, S60K CF1/4-550K ASE | 4700-15-3403 i
RC103-456
ROZ R12 R23 POT, 20K, RF 130-320 BYPRIOK BEK | 45610-00-220% 3
TITLE ASSEMELY NO. REV
WaAVETEK LEVELER, M104A 1114-00-0270 A
PARTS LIST FAGE: 1t
REFERENCE DESI1GNATORS PART DESCRIPTION ORIG-MFGR-PART-NG MFGR | WAVETEK NO. aTy
RO3 R10% R2P* RES, C. 1/4W. S¥%, 470K CF1/4-470K ASE | 4700-15~4703 | 3
RC103-447
RO4 RO& RR2 RIS RIT RES: . 1/4W, 5%, 47K CF1/4~47K ASE | 4700-13-4702 | &
Rag RC103-347
ROS RIT RES, €, £ /40, 5%, 100 CB1065 a-B | 4700-13-1005 | 2
RC103-&10
RO7 R2& RES, C. 1744, 5%, 1M CF1/4-1M ASE | 4700-15-1004 | 2
RC103-310
ROB R27 RES, C, 1/4MW, 5%, 2. 2M CF3/4-2,2M ASE | 4700-15-2304 2
RC103-522
RO? R28 RES, C. 1/4W, 5% 1K CF1/4-1K ABE | 4700-13-1001 2
RC1G3-210
Riz POY, 1M, RP130-510 HBIPRIM BER | 4610-00-2105 1
R13 RES, €, 1/4W, 5%, 3K CF1/8-80K ASE | 4700-15-3302 1
RC103-333
Ri4 RES: C, 1/8W: 5%, 220K CF1/8-DR0K ASE 4700-05~2203 i
RC101-422
R1D RES, C. 1/4MW, 3%, 120K CF1/8-120K ASE | 4700-15-1203 1
RC103-412
Ri& RES, G/ 174U, 5%, B60K CF1/4-350K ASE | 4700-15-3403 1
RC103-438
R17 RES. G 3/4W, 5%, 124 CEL/4-12K ASE | 4700-15-1202 !
RC103-312
TITLE ASSEMBLY NO. AEV
WaAvETEK LEVELER, M1044 1114-00~0270 A
PARTS LIST PAGE: 2




r
I
:
:
L.

REFERENCE DESIONATORS PART DESCRIPTION OR1G-MFGR-PART—ND MFGR WAVETEK N{. /TY
1
i
Rig B0T, 5K, RP130-250 BYPRIK BEK 4610-00-2502 1
R19 RES, G, 1744, B%, 330K CF1/4~330K ASE 4700-15-3303 1
RC103-433 '
R20 R3& RES, C. 1/, 5%, 104 CF1/74-10K ASE 4700-15-1002 2
RC103-310
R21 RES, C, & /43U, 5%, 200K CF1/4-200K ASE 4700-15-2003 1
RC103-420
R24 RES, €, 1 /4UW, 9%, 270K CF1/4-270K AGE 47001527073 1
RC103+427 . .
R3O* RES, Cr 174U 5%, 7. 5K CF1/4-7, 5K ABE A4700-15-7501 1
RC103-275 (.
R34 RES, C. 1/4W, 5%, 2. 2K CF1/4-2. 2K ABE 4700152201 1
RC103-222 -
R32 RES: s 1/4W, 5%, 4. 7K CF1/4-8. 7% ASE A4700~15-4701 1
RC103-247 b
/33 RES, C, 1/4W, 3%, &. BK CF1/4—6. 84 ABE 4700~15-6801 1 .
RC103-268
R34 RES. C. 1/4W, 3%, 100 CF1/4-100 ASE 4700-135-1000 1 L.
RC103-110
R35 RES, G, 174U, 5%, 68K CF1/74~48K ASE 4700-15-6802 1 -
RC 103368 g
i
RL RES,C,I/4W,5%,260 CF1/%-200 ASE 47060-15-2000 H -
TITLE ASSEMBLY NC. REV &
WAVETEK LEVELER, M104A 1114~00-0270 A >
S PAGE: 3 '
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REFERENCE DESIGNATORS PARY DESCRIPTION ORIEC—MFEGR-PART-ND MFGR WAVETER NG QTY
G014 €08 €05 Ci1a C24 CAP, F. T, b BPFF FASC-4892 A-B 1%i0~30-1489 £
C24 CF102-R&8
€02 CO4 CO& CZ5 627 CAF. CER. . Q02MF, 1KYV S6AD20 SPR  |1510-10-1202 | 3
Chige-220
CO7 €10 €22 €26 CAP, CER. . O1MF, 100V 680103 4t |i310-10-2103 | 4
CDL008-310
coB a9 CaP, TANT, 10MF, 234 1562D106X0025DD2 PR 1510-23-7100 =2
CE120~010
cow cra CAP. CER. . OGIMED, 1KV | 5GAD10 seR | 1sto-1o-1102 | 2
€b102-210
C11 €14 €15 €17 18 CAP, CER, . 02UF, SOV T6-520 SRR | 1510-10-2203 1 6
c21
C12 €13 €19 €20 CAP, CER, 100PF, 15V HOULOLM MOC | 1510-10-1i0t | 4
CD102-110
€3¢ €31 C32 ¢33 ¢35 CAP, F. T., 470PF FADC—-3712 H-B 18510-30-047% 7
€37 ¢o8 CF101-147
€34 c36 CAP. ELECT. 100MF. 25V | TE121% SPR | 1510-20-4101 | 2
CE105-110
cRs DIGDE DROOO-0C1 NGO04 P-C | 4806-01-4004 | 1
IcL 162 1C, 1C000-030 LM31EN NAT | 7000-03-1800 | 2
L1 L2 CHOKE, 10.0MH, 10% OEN100K At | 1810-03-0100 | 2
LAOQD~DI0
TITLE ASSEMBLY NO, REV
WAVETEK MKR ADDER, M105 1114-00-0137 ¢
FABE: 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR~PART-ND MFER | WAVETEK NO. | aTv
401 GO2 GOT Q04 GOS TRANS BAOS0-880 2508 Mot | 4%01-0s~0BE0 | =
Q06 GOB 15 017 TRANS GAD3G-541 2N3EsaA &-E | 4901-03-8541 | 4
@07 40% G610 Qli a1z TRANG QAQD4~3B0 2N3A5E MaT AQCL~(5-4580 &
Q13
814 aie TRANE GBOOO—00Y MPa3Y02 MOT | 4902-08-7020 | 2
ROi RO4 RO7 R47 RS0 RES, C, 1744, 5%, 5. &K CF1/4-5, &K ASE 47001 5-5401 b+
RC103-256
ROZ ROD ROB R4& R4E REB, G, 1 /74U, 5%, 223K CF1/422K ABE A700~1 52202 5
RC103-322
RO3 RO& RO? Rig R34 RES: C: 174U, 5%: 270 LF1/4-270Q ABE A700~ 152700 7
R45 R49% RC103-127
RiQ R41 RES: C.: 1/4W, 5%, 4. 7K LF1/4~-4, 7K ABE 47001 5~470C1 2
RC103-R47
Ril R12 R14 R34 R3I9 RES, €, 1/4W, 10%, 10M £p1041 A~B  |4700-16-1005 | &
R40 RCL104-410
Ri3 R17 RI% R24 RE2S3 RES: €, 1/4W, 5%, 10K SF1/74-10K ABE 4700151002 =]
R29 RE3 R3B RC10A~310
Ri4 R21 RZ2 R27 RG2 RES: €, 1 74W, 3% 1K CFi/4-~1K AGE AF00 L B=1001 &
37 RC103-210
Ri3 R3% RES, C, 1 /74U, 5%, 220K CF1/4220K ABE 4700152203 2
RC103-422
TITLE ASSEMBLY NC. REV
WAVETEK MKR ADDER, M105 1114-00-0137 c
ARTS LIST
P FAGE: 2




REFERENCE DESIGNATORS PART DESCRIPTION BR1G-MFER-PART-NO MEGR | WAVETEK M3. | aTv
R20 &23 A26 RAL RES, €. 1/4W. 8%, &80 CE L/ 4—b80 ASE | 4700-18-s@00 | 4
RC10G~148
#o8 RES, C, 1/4W, 5%, 100K CFL/4~100K ASE | 4700-15-1003 | 1
RCIO3E-A10
R30 POT, 20K WAZGOZEE-203MA A-B | 4610-10-7003 | 1
RP 124320
RAD R4S RA4 RES, €, 1/4W, 10%, 2. 2M | CB2ES1 A-B | 4705-16-2004 | 3
RC1046--522A8
R51 RS2 RES, €. 1/4M, 5%, 3. 3K CFL/4~3. 34 ASE | 4700-15-3301 | 2
RC103-233
FETLE ASSEMBLY NO. REV
WAVETEK MKR ADDER, M105 1114-00-0137 ¢
PARTS LIST
pACE: 3
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REFERENCE DESIGNATORS PART DESCRIPTION DRIG~MFER-PART-NO MFGR WAVETEXK NG, Ty
Co1 Co3 CAP, F.T., 470PF FABC—-4712 AT 1530-30-0471 2
CF101-147
coz Ci5 CAP F,Tes by BPF FASC~LB92 A-B 15103014689 p=]
CF102-Rb68
Co4 CO3 €24 026 C27 CAP, TANT, . 47MF, 50V 235 TR 1510219470 7
Caw €30 CE113-447
CO& CAP, MON, 1MF, S0V, 20% 3420-050-E105M AER 1%10-11-3105 1
Co7 CO8 CO9 Ci10 C14 CAP, FT, CER, 100PF, 20% 4420-100PF AER i510~-30-3101 8
Cid CHR €33 CFi04-110
£11 C12 €20 CaP, G0, LOPF, 10%, GC-1OPF GG 1510-40-0100 3
CG101-310
Ci13-c21 CAR, CER. 120PF, 1KV &0UL21IM MDC 1510-10-1121 2
Cp1oz-112
C17 CAP, Q. €., . 47PF GC—. 47PF a-C 1510-40-0478 1
CGL101-147
(=33 CAP, CHIP, IPF. 100V SBMNIODSIROCIS) VAR 1510~00-0010 1
CCL101-RI0
Cig CAP, Q.C. . BPF GC-IPF a-C 1910400030 1
CE101-230
C23 CAPR, G.C.. IPF aC-1PF a-~C 1310-40-0010 1
10210
C25 €28 ¢ CAP, CER,F.T. 1O00PF 54-724-010-102P SPEC 1510-30-8102 3
CFii3-210
TITLE ASSEMBLY NO. REV
MVEMK SWP DSC, M109 1114-00-0138 g
L PAGE: 1
REFERENCE DESIGNATORS PART DEBCRIPTION BRIG-MFGR-PART-ND MFGR WAVETEX NO. ary
coz CAPR, Q-C, 2. OPF, 10% QC~3. OPF GG 1510400020 1
CEL01-220
CRO1 CRO2 CRO3 CRO4 RIODE DCODO-008 BR205 APX 4803020004 4
CROS CROY BIODE DFOOD—Q40 MA4TREB0 M-A 4805-02-0001 2
CRO6 CR10 DIODE DG100-B21 ING2AG G~3 4807010082 2
CRO7 CROB QR DIODE DGL09—-140 1ING14B FCD 4807-01-0%14 3
IC1 IC2 1¢3 IC, ICO00-004 NO741T sIe 7000574101 3
Ji CONN  JFOO0-005 A7JRE1L-1 g-¢ 2110-03-0002 1
LOS L17 Li8s TORRID, 10 TURN LAQOF~01 01 HYT 1810-05-0004 3
Lo2 O3 FERRITE CH{KE Ti255-2 HYY 1810-053-5002 2
LAQOY-010
LO4 LO7 LO9 L1 LE2 RF CHOKE CHOKE W—1 1819-99-799% 8
13 L15 L19
LGS LO8 L10 114 CHOKE . 22MH 10% DENRZZK ASE 1810-03-0228 L
LAOOS~RO2
LO& CHOWE, . 22MH, 107 R06-000022VE 8Y8 1810-04—0228 3
. LAQQE~RO2
Li& TORRID. & TURN LAQDI—O04~1 HYY 18146050003 1
<33 TRANS QAQDA-510 2N5441 MOT 490i-05-4410 1
TITLE ASSEMBLY NO. REV
MVETEK BWP 05C, M109 1114-00-0138 E

PAGE: 2




REFERENCE DESIGMNATORS PART DESCRIPTION OR IG-MEGR--PART-NI} MFGR WAVETEK NO. BYY
az TRANE QROGO-013 A430 APX 4F02-00~4300 1
a3 Gs TRANS GAOBO-330 INDO53 APX 45031 -05-0530 2
G4 TRANS GAQIR-541 2N38544A omE AGC1-03E-8541 i
G5 TRANE QADS5:-0T0 2NB109 858 451 -08-1090 i
RO1 RO4 Rid R38 RES: Cr 1/74UW, 5% 20 2K CF1/4-2. 2K ABE A700-15-2201% 4
RC1OH3-222
RO3 RES. C, 174U, 5%, 1OM CB1065 A8 4700151005 i
RCI03-610
RO2 R1i R17 R22 RIV REE, C, 1/4UW, 5%, 10K CF1/4-10K AGE 4700-15-1002 8
R3O0 R37 R40 RC103-310
ROS RES, C, 1/4W, 5%. &80 CF1/4-480 ASE 4700-15-6800 1
RC103-148
RO& RES, €, 1/4W, 5, B. 2K GCFi/4-8, 3K ABE 4700-15-8B201 1
RC103~-282
RO7 ROB- RES, C: 1/4W, 5% 1K CFi/4-1K ABE 4700-15-1001 2
RC103~210
RO% R12 R3: R33Z RES. €, 174U, 5%. 4. 7K CF1/4~4. 7K ASE 4700-15-4701 &
RC103~-247
R1G R32 RES, C. 1/48W, H%. 470 CF1/4-370 ASE 4700-15-4700 2
RC103~147
R13 R34 REE, C, 1/4W, 5%, 5460 CF1/4~560 ASE A700-15-5600 2
RCAQ3-1356
TITLE ASSEMBLY NO. REV
MVETEK BWe 08¢, M109 1114-00-0138 E
PARTS LIST
PAGE: 3
REFERENGCE DRSIGNATORS PART DESCRIPTION BRIG-MFGR-PART-NG MFER WAVETEW NO. a1y
R14 R33 PUOT, 20K, RP 129320 346082038 CTs 4610~00-1203 2
R15 REB, G, 1744, 5%, 470K CF1/4-470K ASE 4700-15-4703 1
RC103-447
Rig RER. C, 1 /80, D%, 270 CF1/4-270 ASE 4700152700 1
RE103-127
R17 RAL RES. ¢, 1748, 5%, 47 CFi/4-47 ASE A700-3 58709 2
RC103~047
R0 RA& RES, €y 1/4W: 3%, 3. 3K CF1/4-3. 3R ABE 4700-15-3301 2
RC103-233
RAL R4 RES; C, 1/4W, 5%, 15K CF1/4-15K ABE A700-15-1502 2
RCI1O3-315
RE3 RES, C) L /AW, 5%, 91K CF1/4~31K ASE 4700157102 i
RC103-3%1
R25 R39 RES, C, 1/4W, 5%, 47K CF1/4«47K ABE 4700~15~4702 2
RC 103347
R28 RES: C, 1/2W, 5%, 150 CFi/2~150 ABE A700~20—1500 i
RC1Q5-115
R2% RES, Ci 1/4W, 5%, 3. 9K CF1/43. %K ABE 4700—15-390% i
RC103-23%
R3& RES, ¢, 1/4W, 5%, 100K CF1/4~100K ABE 47001 5--1003 3
RC103-410
TITLE ASSEMBLY NO. REV
MVETEK SWP D50, M1G9 13134-00-0138 E
PARTS LIST

PABE: 4
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REFERENCE DESIGNATORS

PART DESCRIPTION ORIG~MFGR~PART-ND MFER WAVETERK N, GTY
R4 RES. €, 1/4W, 34, 16 CF1/4~10 ASE 4700G15-1009 1
RC103-010
23 RFE MIXER ABSY AZOO-340 W—-I 1219000055 1
22 FRE-AMP: ABR9~012 AD2P-012 W-E 121 9~00-0070 i
TITLE ASSEMBLY NO. REV
MVETEK SWF 08C, M109 1114-00-0138 E
FAGE: 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR-PART-~NG MFGR WAVETEK NO. Qarvy
Cio1 CAP, @~C, 2, 4FF, 10% QC-2. 4FF Q- 1310-40-024% 1
CRI01-224
CR10%1 CR10Z CR1O3 DIGDE DLGCOO-009 5082-2835 H-P 4g07-02-0002 4
CR104
TiO1 RF XFMR TROOI-003 W-I 1210-40-0003 1
FROM: 1813~00~0007
TiOR RF XFMR TRGOZ-001 W-1 1216-41-0001 1
FROM: 1833-00-0008
TITLE ASSEMBLY NO. REV
MVETEK RF MIXER ABBY 1219-00-00535 A
L
PARTS LIST oror. s




REFERENCE DESIONATORS PART DESCRIPTION (R 1 6-MFER—PART~NO MFGR WAVETEK NO. aTY
£201 CRO7 CAP, TANT, . A7MF, S0V 933 TRW 1510-21-9470 z
CE$13-447
202 €204 C204 CAP, FT, S0DPE, 20%250V | 4420-500PF AER 1510-30-3501 3
CF104-130
cz03 CAP, ELECT. 1¥F, 25V 162D10SX90RSECD 8PR 1510-21-7010 1
CE1R0-001
c205 CAP, G-C, 2. OPF, 10% GC-2. OPF g~ 1510-40-0020 1
CEL01-220
CRIO1 DIODE DBOOO-001 HW6. B3 MSrR 4801~02-0001 1
CR202 DIDDE DCODO~003 BE141A 17T 4885—-00-0001 1
L201 L203 RF CHOWE CHOKE Wl 1819-99-9999 | 2
L204 L206 FERRITE CHOKE TH255-2 HYT 1810-03-0002 | 2
LADDT—D10
Q201 0202 TRANS GAOS0-530 IN5053 APX 4501-05-0330 | =
G203 TRANS QBOOG-00 MPS3702 MOT 4902-03-7020 1
an04 TRANS QROOO-013 A430 APX ADOZ-00=4F00 1
R201 RES: C/ 1/4W, 5%, 100 CF1/4~100 ASE 4700~15-1000 1
RC103~110
R202 RES. €, 1/4W, 5%, 330 CF1/4~330 ASE 4700—15-3500 1
RC1D3-133
THTLE ASSEMBLY NO. REV
WAVETEK PRE-AMP, AS29—-012 121%9-00-0070 D
PARTS LIST
PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER—PART—ND MEGR WAVETEA NO. ary
R203 RES, C, 1/4W, 5%. 470 CF1/4-470 ASE 4700~15-4700 1
RC103~147
R204 BES, € /48U, 5%, 2. 7K CF1/4-2. 7K ASE 5700152701 1
RC103-227
R205 RES, C. 1 /40, 5%, 27K CF1/74-27K ASE 4700~ 15-R702 1
RC103-327
‘R2O& RDOS RIOT RES, €, 1/4W, 5%, 47 CEL/4-47 ASE 4700—15-4705 !
RC103-D47
R207 HES, €. 1744, 5%, 4. 7K CEI/4-4. 7K ASBE 4700~15~4701 1
RC103~247
TITLE ASSEMBLY NO. REV
WAVETEK PRE-AMP, AS25-013 1219-00-0070 D
PARTS LIST PAGE: 2

oy




REFERENCE DESIGNATORD PART DESCRIPTION DR 1G~MFGR-PART—NO MFGR WAVETEX ND. aTY

CO1 C02 £03 CO5 043 CAP, F, T, 470PF FASC-4712 A~ 1510-30-Da74 i0

C43 €48 €49 050 €62 CF101-147

CO4 £33 C45 051 CAP, E. T, & BPF FABC-4892 A-E 1810-30-1468%7 4
CF102-R&B

cO6 CO7 €31 022 C34 CAP. TANT, 10MF, 254 16201 046X0025DD3 BPR 1510-21-7100 8

€35 C46 £47 CE120-010

coB CAP. M. C. . . 47PF MG, 37PF a-¢ 1510401478 i
Cce102-147

6% £10 €11 C12 €13 CAP, FT, CER, 100PF, 20%|  4420~-100PF AER 1510-30-3101 25

€14 €15 $16 C17 Ci9 CF104-110

ca0 €21 £24 €23 028

Coy C2B 02 €30 Ll

€7 £3% 040 C41 C44

cig CAP, CER, F. T, 10PF 4420~ 10PF AVX 1510~31~5100 i
CF11{9-010

fal=re] CAP. BC, 1. 1PF, 10% MC1. IPF @G 1510=dim1119 i
1021

Ry AP MaCu s o THPF M0~ THRE a0 1510-40-1758 1
€E102-175

a8 CaP,, CHIE 75PF 10% 10087 S0KP 500 ATC 1510-0D-2750 1

CRO1 CROZ GROZ CRO4 DIODE DCOOO-008 BEZOS APY 4803~02-0004 9

CROS $R12 CRI3 CR14

CR1S

TITLE ASSEMBLY NO, REV
WWAVETEK BWP OSC. M110 1114-00-0139 F
PARTS LIST PAGE: 1

REFERENCE DESISNATORS PARY DESCRIPTION DRIG-MFOR=-PART-ND MFGR WAVETEK NO. aTy

CRO& CRO7 CROB CRO DICDE DPO0O-060 MAATOAT A 4805-02~0003 &

CR1G CR1Y

CR1& CR17 DIODE, VARACTOR DHV&5500 AN 4BOE-02-0006 z
DCOGO-010

CR18 CRI? CR24 CREB DIODE DROOO~D40 MA4TIRO Py 4805-02-0001 i

CR20 CR21 CR22 CR2Z DIORE DRGOO-001 1N4004 F-g 4B0&~0 1-4004 F)

Ji Jz CONN JFO00-~005 37 JR116-1 G- 2110-03-00032 2

£01 102 LOS LO& Lib CHOKE . 22MH 10% UENRZER ASE 1810-053-0228 5
LADDS-RO2

£03 .04 LO7 LOB L10 RF CHOWE CHOKE W-I 1819-55-9555 16

L1l £12 L1 L14 L1%

L.0% CHOKE . 10MH 10% OBNR10H ASE 1810-03~D017 1
LAGOS-RO1

Li7 TORRID, 10 TURN LAGOY-0i0-1 HYT 1810-05-0004 i

aot TRANS GBOO0O-0D34 BFR74 APy 4902-00-0740 1

a0 TRANS GBOOC~013 A4T0 ARX 4902-Q0~4500 1

G03 Q04 GD& Q0B Q1R TRANS QRODO-00% MPE3702 HeT 4302-03-7020 5

Qaos TRANS QBOOO-033 MRE9OS MaT A902+00~F050 1

Q07 Qi3 TRANS GADB4-41D NG44 1 MOT 4901-05-4610 z

TITLE ASSEMBLY NG. REV
WAVETEK SWF 0SC. ME10 $114-00-0139 F
FARTS LIST PAGE: 2




REFERERCE DESIGNATORS PART DESBCRIPTION DRIG~MFGR-FART-ND MFGR WAVETEK NO. aTY
Q0T Q10 G1t TRANS GAC38-541 INIESAA G~E 4501038541 3
RO1 ROZ RO4 RES, €. 1 /4W. 5%, 100 CF1/4~100 ABE £700~1 5=1000 3
RC103-110
ROZ R4S RES. €, 174, 5%, 330 CF1/4-330 ABE £700-1 5-3300 2
RC103-133
RG4S R27 RES, C, 1/4W, 5%, 22 CF1/4-22 ASE A7DD—15-RR0% 2
RC103-0R2
/0% R32Z RES, C, £/44W, 5%, 480 CF 1/ 4-680 ASE A700-1 5-4BH0 2
RC103-168
RO& RO RES, /) 1748, 5%, B. 2K CF1/74-8. 2K ASE 4700-15-8201 z
RCIO3-2682
RO7 RZ1L RES. C. 1/4W, 5% 4. 7R CEL/4-3. TH ASE 4700~15~4701 2
RG103-247
ROZ RO9 R1Q Ri7 RiG RES. C, 1/4W, 5%, iX CFL/4-1K AGE A700-15-1001 8
R1% R23 RRS RC103-210
Rit RES, &, 1/4W, 5%, 470 CF1/4-470 ASE 4700~15-4700 1
AC103-147
R12 RES, £, 1744, 5%, 5. 6K GF1/4-5, 6K AGE 4700155401 1
RG103~254
R13 Ri4 RiS5 R33 RV RES, ¢, 1/4W, 5%, 2, 2K CF1/4-2, 2K ASE 4700152201 10
R3S R3I9 RAD REZ R44 RC103-222
Ris RES, ¢, 1/4 . 5%, 110 CH1115 A-B 4705151108 i
TITLE ASSEMBLY NO. REV
WAVETEK SWP DSC. M110 1114m00~0159 F
PARTS LIST PAGE: 3
REFERENCE BDESIGNATORS BART DESCRIPTION ORIG-MEGR-PART-NO MFGR WAVETEX NO. arTy
R24 RZ6& RS0 RES, €, 1/4W, 5%, 104 CF1/4-10K ASE 4700~15-100%2 )
RC103~310
rRa@ RES, , 1/4W, 5%, {5 CBi505 A~G 4705-15-1509 1
R2F RES, €. 14, 10%, 470 GH4T1Y A-B 4700-36-4700 1
RC108~147
R3O RES, €, 1/8 W, 5%, 680 BE4BLE A-B 4705-05-46800 i
"R3t RES, £, 1/4W, 5%, 560 CE1/4-84D ASE A700-1 55600 1
RC103~1564
R32 RES. ¢, 174 W, 10%, 2. 74| CB2721 A-B 4705~14~2701 1
R3S R36 RAI R4Z RES. G, 1744, 5%, 27K CF1/4-27K ASE 47001 5-2702 a
RE :OA-327
R4S RES, G, 1/4W, 5%, 201 CF1/422K ASE 4700~15-2202 1
RC103-322
R4& 52 RES, C: 1/4MW: 5%, 100K CEL/4-100K ASE 3700-15-1003 2
RC103~410
RAT7 RES, C, 1/4W, £0%, 3. 3M CBaas51 A A4700~14—3304 1
RG104-533
R4G RES, C, 1/4W, 10%, 22H cBERst A-B A700~14-230% 1
RG104-622
RS1 RES, €. 1/4W, 5%, 1 CFi/4~1M ASE A700-15-1004 1
R53 RES, G, 1/4W,5%,47K CF1/U~LTK ASE 4700-15-4702 1
R54 RES,C,1/4W,10%,10M c81861 A-B 4700-16-1005 1
TIFLE ASSEMBLY NO, REV
WAVETEK SWP O§C. M:i0 1114-00~013% F
PARTS LIST BAGE: 4

PR
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REFERENCE DESIGNATORS PART DESCRIPTION ORI G=MFER-PART~NO MFBR HAVETEK L. QTY
COo1 CO5 €04 C10 C11 CAP, FT, SO0PF. 20URBOV 4420-500PF AER 1510-30-3501 14
Ci% Cilé CiB C15 CR2 CRIGA-150
C23 C27 €28 €32 C33
ey
Co2 CO3 €07 CO%F Ci12 CAR, ELECT, 1MF, 35V 162D105XP025BL2 PR 1510217010 13
C14 C17 €20 C24 C24 CE£30-001
£23% C30 €34
Co4 CO8 €13 €21 025 CAP. . VAR., 1.53/.25 PF 273-0001-001 JONE i510~-70~725% )
[#c3 ]
¢35 C3s CAP, CER, F. 1., 3. 5PF 44203, GPF AVX 1510-31-335% 2
CF117-R35
CR1 CR3 CR4 CR3 DIODE PIN S0a2-3081 bR 4805-02-0004 4
{RO2 DIODE, 1IN82 1NB2 MTK 4B07—-03-0003 1
MITEK DONLY
CROG Di0DE, MKFG4 MKRO4 MTK 4807-03-0004 1
LRO7 DIODE, INB2AG, BEMTEX 1NBRAGIEMTX) BEMTX | 4807030003 1
ONLY
1 J2 CONN JFOGO-00% 37JRE1A-1 B 2114-08-0002 2
Li L& L3 CHOME: IMH, 10% OBMEIROK HBE 1810-03-0010 3
LAOOS-R10
LO2 109 TORRID, 10 TURN LAQDOF-018w1 HYT 181 0-05-0004 =3
L3 Lé LB CHOKE, 33MH, 10% OBNM3E3G ASBE 1830--03~0330 3
LAQ05-033
THLE ASSENMBLY NO, REV
MVETEK DUTPUT AMPLIFIER i118-00-G014 I
PARTS LIST WAL 11
PAGE: 1
REFERENCE DESISNATORS FART DESCRIPYION DR IS-MFGR-PART-NDO MFGR WAVETEK NG. arTy
L7 CHOKE, 22Mk. 10% OPN220 ASE 1810-03-0u20 i
LAQDS~0R2
i 62 63 Q4 TRANS MCRWV NEO2139 NEC 4902-02-1350 4
% Q& TRANS PHR MECB0264 MEC 4902-B0-2640 2
RG1 RES, G- 1/8W, 5%, 120 BRIZ1D A-B 4705051200 H
ROZ2 ROHB RIO RES, C. £ /4W. 5%, 470 CF1/4-470 ASE A700~15-470G0 3
RC103~147
ROY RO7 RO9 Rii Ri2 RES. C, 1/8W, 5%, 330¢ BE3BLG A~B £705-05-3300 ]
RG4 R13 RES, C. :/8W, 5%, 79 BR7505 &R AZQI-QN~T S07 2
RO% RES, G- 1/8BW, 5%, 100 BB1O1D AR 4705-05-1000 i
RO6 RES, C, 1/8W, 0%, 180 BR1813 A-B 4705051800 1
Ri4 RES, €3, 1784, 1% 49. 9 £3-49.9 GOl 4706—-08-499% %
RF2RG-39%
RiS RES, C. 1/8W, 5%, 47 CF1/8~47 ASE £700-05-470% 1
RCi0L~047
NONE BIAS CKT ASSY MAE11-83 W1 1218-60~-1100 1
MU 1/} COUPLING NETWORK MAill-62 W1 1218-00-1110 i
NONE 1/0 COUPLING NETHORK HMalli-61 W1 12:18-00-1111 1
TITLE ASSEMBLY NO. REV
MVETEK QUTPUT AMPLIFIER 11318~-00-00%4 I
PARTS LIST MAL11
PAGE: 2




REFERENCE DESICNATORS PART DESCRIPTION ORIG~MFGR~FART~ND MFGR WAVETEK NO. avy
101 CI102 €103 £104 CAP. CHIP. .1 MF 51C1R209~B1042 CFI 1510-00-3104 7
€105 C106 €107
gr101 DIODE FIN 5082-3081 Heft AB05-0Rw0004 1
£104 L102 L103 L1005 CHOKE, 1MH, 10% OBNIROK ASE $810-03-0010 &
£107 1,109 LAQOS-R10
1104 L10& L108 CHOKE, 33pH. 10% OBN330 ASE 1810-03-0330 3
LADOS~033
R101 R105 R10W RES, C, 1/8W, 5%, 75 BR7505 A~B 4705-05-730% 3
R102 R10& R110 RES, €, 174U, 5%, 1K CF1/4=1K ASE A700-15-1001 e}
RC103-210
R103 R107 Ri1i RES. C: 1/8W. 5%, 270 BER715 AmB 4705-05-2700 3
R104 R1OB R112 RES: Cv 1/8W, 5%, 330 BB3315 A=B 4705~05-3300 3
TITLE ASSEMBLY NO. REV
WaAvETEK I/0 COUPLING NETWORK 1218-00-1111
PARTS LIST
PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION DR EG~MF BR—~P ART-NG MFER WAVETEX NG. ary
CR201 DIODE PIN 5OEZ-3081 H-P 48053-02-0004 1
er201 DIODE PIN 3082-3081 H-F AB05-0R-0004 1
1.201 L202 L2203 L20S CHOKE. iMH, 10% OBNIROK ABE 1B10-03-D010 &
L207 L20Y LAQOS-R10
L204 LR0O& 1208 CHOKE . 33MH, 10% OBN3E0 ASE 1B10-03-0330 3
LADOS-033
REO1 R2O5 R20P RES, C. 1/8W, 5%, 75 BB7505 A-B 4705-05-7509 3
R20Z RE0S RZIO RES, C, 1/4UW, 5%, 14 CF1/4-5K ASE 4700~15-1001 3
RC103-250
RZ0OB RIO7 R2it RES, €, 1/8W, 5% 270 BBR715 A-D 4705-05-2700 |
R2Z04 R208 R2I2 REE, C, 1/8W, 5%, 330 BB331S AmB 4705053300 3
TETLE ASSEMBLY NG. REV
WAVETEK 1/0 COUPLING NETWORK 1218-00-1110
PARTS LIST PAGE: £
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REFERENCE DESIGNATORS FARY DESCRIPTION ORIG~MFER-PART—NO MEGH WAVETEK NO. aTy
cao1 CAP, CER. , OOLMFD, 1KY 564010 8PR 1510-10~1102 1
cD102-210
CRI0I DIODE DBOCO-0LO 1N4732 ITT 480 -01~4732 1
£301 HEADER, 10-PIN STRT MEDO0-123 W-1 2112~07-0003 1
REF: 2112-07-0000
NONE PC BOARD, 2413 7413 W-1 1710-00—1100 5
NONE HEADER, 3-PIN STRT MCODD-0%¢ W1 2112-07-0001 &
REF: 2112-07~-0000
G301 Q203 Q305 G307 TRANS GROOC-009 MPS3702 MOT A903-03-7020 | &
Qa0 G311
G302 G304 Q306 QRO8 TRANS GADS3-060 NGO G-E A901-05-3060 | &
Q310 Q212
R201 R307 RI13 RIS RES, C, 1/4W, 5% 4. TR CFL/4-58. T4 ASE 4700-15-4701 4
RC103-747
R202 R304 R3IOE RALO BOT, 104 F1AR1OK BEK 48610-00-7103 t0
R314 R31& RIS RO21
B327 RA3E
R303 R30T RIS RIDO RES. C, 1 /44, 5%, 2. 7H CF1/4-2. 7K ASE 4700-15-2701 a
RC103-227
R305 R3:1 R32ZR RASS RES: MF) 1 /BW, 1%, 100 HFSSR100 ASE 4701-03-1000 | 4
RF211-100
R30& R312 RES. Cs 1/24. 5%, 390 CF1/2-390 ASE 4700-25-3900 | 2
RC105-139
TIFLE ASSEMBLY NO. REV
WAVETEK BIAS CKT ASSY 1218-00-1100 A
PARTS LIST FAGE:
REFERENCE DESIGNATORS PART DEBCRIPTION OR1G-MEGR-PART-NO MFGR WAVETEK N, aTY
R317 R323 RES, €. 1/2W, 5%, 220 CFi/0-200 ASE 4700-25-3200 | 2
RC105-122
RID4 RA2Y RES, G, 1/4H, 5%, 3. 9K CF1/43. 54 ASE 4700-15-3901 2
RE103-239
RA2S R390 POT, 2K 1ARIK BEK 4410-00~7202 | 2
R328 R333 RES: Cs 1Ws 5%. 5& GE5605 A-H 4700~35-5609 | 2
R334 RES. €1 1/4W, 5%, 270 CF1/4-270 ASE 4700-18-27060 1
RC103-127
VVAVETEK TITLE ASSEMAELY NO. REV
BIAS CKYT ABSY 1218-00-1100C A
PARTS LIST PAGE: 2




REFERENCE DESIGNATORS PART DESCRIPTION ORIG—MFGR-PART-NO MEGR WAVETEK MNO. QTY
Cot CAP, CER, F. ¥. 100Q0OPF 54-794~010-102P SPEC 15103068102 1
CF112~310
ooz CaP, CER, 10PF, 1RV 1074 C-G10 EPR 1510-10-0100 1
CD101-010
CO3 CO& CO7 €08 CO9 CAR L Fe T r &, BPF FASC~&872 AR 15103014689 11
Ci0 €11 €12 C17 <18 CF102-Ré68
€19
CO4 (14 Ci5 CAP, F. T., 470FPF FASC-4712 A-B 1510~-30-0471 3
CF101~147
Cos CaP, MYLAR, . QRZMFROOV WMF2522 ¢-D 1310-60-0223 H
CP1G1~322
Ci3 €is CAP. TANT, 10MF, 25V 16201 G6X0025BDD2 SRR 1910-21~-7100 2
CEI2C-010
CROI CROZ DIGDE DG109-140 1NAL4E FOD AB07-01-0714 2
ICoi 1C02 1CO4 Bial. DP AME, RAYTHEDON RCASHEEN RAY 700G~-45-5801 3
IC000-027
ICo3 1G, ICO00-G30 LM318N NAT 7000031800 1
Lea Loz FERRITE CHOKE Ti355-2 HYT 1810~05-0002 &2
LACOZ-010
ROL RES, MF, £ /8W, 1%, 47, 5K MFS5K~47. 5K ASE 47431 -03-4702 1
RF213-473
ROZ RES, MF, §/8W, 1%, 46, 4K MFS5K~44. 4K ASE 5704 ~03-4642 i
RF213~464
; TFITLE ASSEMBLY NO. HEV
MVETEK MODULATOR, ®121 1114~-Q0—-0205 F
PARTS LIST e«
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-ND MFGR WAVETEKR NOD. ayy
RO3 RES: MF, 1/8W, 1%;: 48. 7K MESOK-48. 7K ABE 4701034872 i
RFZ13-487
RO4 RES: €: 1/4W, B%, 150 CF1/4-450 ASE 4700~15-1500 H
RC1{O3-115
ROS RES: £- 1/4W, 5%, 39K CF1/4-3%K ABE 4700—1 93902 i
RC 103339
RO& POT, 20K: RP131-320 34607008 fk 4] 461 0—-00-32G3 1
RO7 ROZ RIS RES, MF, 1/8W, 1%, 20K MF 35K-20K ASE 4701 ~Q3-2002 3
RF213-200
ROT POT, 10K RP130-310 BIPRIOK BEK A&10-00-2103 i
R10 R18 RIE8 RE? R3% RESG: MF, 1784, 1%, 10K MEG 5 L OK ABE 4701 -03-1002 &
R3s RF2i3-100
Ri1 RES, MF, 1/78W, 1%, 21. 3K MF3OK-21. K ASE 4701-03~R152 1
RFZ13~219
R12 R24 RES. MF, 1/8W, 17, 8. 06K MFE5K-8. 06K ASE 4701-03-B0s1 2
RF212-8064
R13 REG: C. 1/4W, 5%, &, 8K CRi/4~6. 8K ASE 4760~15-6801 1
RC103-268
R14 RZ1 RES, MF, 1/8W, 1%, 3&. BK MFS5K~34. DK ABE 4701033632 2
RF213-3453
Ri& RES, G 1/4W, 5%, 33K CF1/4~33% ASE 4700153302 1
RC103-333
TITLE ASSEMBLY NO. REV
MVETEK MODULATOR, Mi2i 1114-00-0203 F
u PAGE: 2
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REFERENCE DESIONATORS PART DEGCRIPTION ORIG-MFBGR-PART-NG MEER WAVETER, NG GTY
Ri7 RES, MF, 1/8W, 1%, 2. 74K MF55K-2, 73K ARE 4701-03-2741 i
RF212-274 ’
R22 RES, MF, 1/78W, 1%, 12. 1K MFSSK~12. 1K ABE 4701~03-1212 i
RF213-121
R23 RES, MF, 1/8W, 1%, 17.BK MFS5K-17. BK ASE 4701-03-1782 i
RF213~178
RZS R3B RES, MF, 1/8W, 1%, 1. 1K MFOSH-1., 1K ABE ATCLI-C3-1101% 2
RF212«110
R26 RES, €, 1/74W, 5%, 10K CFI/74-10K ADE 4700151002 1
RC103~310
R37 RES, €, 1/74W, 3%, 8. 2K CFi/74—8. 2K ASE 4700-15-8201 i
RC103-282
RA0 RJY RES, MF, 1/8W, 1%, 100 MFSOK 100 ASE 4701-03-1000 =2
RF211-100
R32 RES, MF, 1 /8W, 1%, 100K MF 35KR—-1 00K ASE 4701-03~-1003 1
RF214-100
R33 REE: MF, 1/8W, 1%. 200K MF 35K ~200K ABE 470:-03-2003 1
RFR14~-200
R34 REG, MF. 1/8W, 1%, 432, 3K MFSSK-45. 2K ASE 470:-03-4222 1
RF213-422
R37 RES, C. 174U, 5%, &BK CFI/4-58K ASE 4700~ $5-6803 1
RC103~3468
TITLE ASSEMBLY NO. REV
MVETEK MEDULATDR, M1ZL 1114-00-0205 F
PARTS LIST
PAGE: 3




REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. aTy
GOt £O2 €03 CO4 €05 CAP, F. T, .« 6. BPF FASC-6B92 A-B 1510-30-1 4689 14
€06 CO7 €18 C19 €20 CF102~R68
€21 €22 C23 C24
com CAP, CER, 100PF, 1KV £0U101M MDEC 1510-10-1101 1
CD102-110
CO% Cit Clé C17 €29 CAR, CER, . O5MF, 100V TG-F50 SPR 1510-10-2503 5
CB103-350
016 CAP, MON, 1MF, 50V, 20% 3420~-050-E105M AER 1510=11~3105 1
€13 c14 CAP, CER, . GIMF. 100V 48U103M MDC 1510-10-2103 2
£D103-310
€15 CAP, O-C. 2. OPF, 10% QC-2. OPF a-¢ 1510-40-0020 1
CH101-220
c27 c28 CAP, CER, F.T. 1000RF 54-794-010-102P SPEC | 1510-30-8302 )
CF112-210
CROL CRO2 CRO3 CRO4 DIODE DG109-140 iN4148 FCD 4807010914 4%
CROS CRO& CRO7 CROSB
CRO% CRIC CR11 CRI1Z
CR13 CR14 CR15 CR1é&
CR17 CR1E CRi9 CR2O
CR2: CREZZ CRE3 CR24
CR25 CRZ& CRR7 CRIE
CR29 CR30 ¢R3I1 CR3IZ
CR33 CR34 CR35 CRI&
CRI7 CRI8 CR39 CR40
CR41 CR42 £R4T CR44
CR45 CR4&6 CR47 CR4B
CRA%
TITLE ASSEMBLY NO, REV
WaveETEK BAND SELECT. M13t 1114000252 ¢
PARTS LIST PAGE: 1
REFERENCE DESIONATORE PART DESCRIPTION OR1G~MFGR~PART-ND MFGR WAVETEK NO. aTy
180T ICOR ICO3 1C04 DUAL OP AMP, RAYTHEON | RCA558DN RAY 7000-45-580) 4
1C000-027
G01 Q02 604 TRANS G&054-580 2N5458 MaT 4901-05-4580 3
Qo3 605 TRANG QAO0B4~&1D 2NFA&1 MOT APO1wOB-4610 2
GO4 GO8 G106 Gi1 012 TRANG GBOOO-009 HMPEITOR MaT 4902-03-7020 &
a13
Q07 GO9 TRANS GAD3B-541 INIBIAA 6-E 4901-03-8541 )
@i4 Q15 Q14 GI7 TRANS GAOZ9-040 INFF04 T-I 4901-03-9040 4
RO1 ROZ ROZ RES, SET, 3-178K, 1 /BW RX000-002 W T A4789-00-0001 1
GTY: 3: 470:~-03-1783
RO4 RO5 RO& RO7 RES, SET, 464K-MTCH. 1% | 4789-00-0008 W1 A787-00-0008 1
QTY: 4: 4701 -03-4543
ROB RO R2L R24 RES, C. 1 /46, 5%, 10M CB106% A~ 4700~18-100% 4
RC103-610
Ri1 R19 RY RES, €. 1/4W, 5%, 47M CBAT7AS A-E 4700-15-4705 3
RC103-847
Rig RES: Cs 1/74W: 5% 200K CE1/4~200K ASE A700-15-2003 1
RC10O3-420
®i3 R3s RES, SET, 2-178K, 1/8W RXO00-00% W—1 4789-00-0002 1
GTY: 2: 4701 -03-1783
TITLE ASSEMBLY NO. REV
WAVETEK BAND BELECT, M131 1114-00-0252 C
PARTS LIST PAGE: 2
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REFERENCE DESIGNATORS

PART DESCRIPTION ORIG-MFER~PART-ND MEGR WAVETEK NO. GTY
Ri4 Ri5 R20 832 R73 RES, C, 1/744W, 34, IM CF1/4~1M ABE 4700151 004 -3
RYE RC103-510
Rié RES, MF, 1/8W, 1%, 40. 2K MFSEK—40. 2K ABE 4701-03-4G22 i
RF213~402
R17 R4S PET, IM uant CTs 4510-10-0105 2
RP101-510
R18 R34 R34 R4AO R4A2 POT, 100K, RP144-410Q F1WR 100K BEX 4&10-00-4104 7
R44 R&G
R22 RES, MF, 1 /8W, 1%, 34. 0K MFSHA~34. OK ABE A701~03-3403 1
RF213-340
R23 RES. M, 1/78W, 1%, 3. 48K MFDOK-3, 48K ABE 4701033481 1
RF212-348
R25 RES, ME, 1/8W, 10, 101K MESEK~1, 1K ABE 4701-03-1101 1
RF212~110
R2b RES, MF, 1/8W, 1%, 4. 99K MFOSK~&, TR AGE 4701034971 i
RF212~499
R27 RES, MF, 1/8W, 1%, 1K MF33K-~1K ASE 4701-03-1001 1
RF212-100
RE28 RES, MF. 1780, 1% 74. BK MEGEKR-7 6. BR ASE 4701 -03-7482 1
RF213~768 ’
RAT RES, €, 1/4W, 3%, 480K CF1/4-6B0K ABE 4700-1 56803 1
RC103-4468
TTLE ASSEMBLY NO. AEV
MVETEK BAND SELECT. M13t 1114000252 G
BAGE: 3
REFERENCE DESIGNATORS FART DESCRIPTIONM QRIG-MFER~-PART—NO MFGR WAVETEKR NG. aTy
RZC RES, MF. 1/8W, 1%, 21. 9K MFSUK—~21. BK ASE A4701--03-21 52 H
RF213—-215
R31 RES, MF. 1 /78W. 1%, %. 09K MFS5K-9, OFK ABE 4701-03-9071 i
RF212-909
R33 RES. MF, 1/78W: 1%, 16. 5K MFSOK~1 6. 5K ABE A701-03-1552 i
RF213-14&5 '
R35 RES, G 1/78W, 9% 360K CF1/4-3460K ABE 4706153603 i
RC103-434
R37 RES, C, 174U, 5i, 630K CB&245 A-B A700—-1 56202 H
RCIO3-462
R37 RES, C, 174U, 5% 180K CFi/4~180K ABE A700~-15-1803 i
RLIN3-418
R41 R74 RES, C: 1/4W, 5%, 270K CF1/4-270K ASE AFOO~15-F703 2
RC103~-427
R43 RES, C, 1/4W, 3%, 390K CF1/4-390K ABE #700-15-3903 i
RGC103-439
R4& RIB R&ap RES, C, 1/4%W, 5%, 100K CF1/74-100K ASE A700-15-1003 3
RC103—-416
R47 RBO R&1 R&3 R7O RES, C, 1744, D%, 10K CF1/4-10K ABE A700~-15-31002 12
R71 R7% R8O RB1 RE3 RC103-310
RP6 RI7 ’
R4g RES, C. 1/74W, 33, 3. 3K CF1/4-3.3K ATE 47001 53301 1
RC 103233
TITLE ASSEMELY NOQ, REV
MVETEK BAND BELECT, MI31 1114-00-0252 <
PAGE: 4




REFERENCE DESIGNATORS FART DESCRIPYION GRIG-MFER-PART-ND MF&ER WAVETER NO. QTy
RAZ RE1 RESG, € 1 /44, 5%, 51K CF1/4w31H1 ASE 4700-13-5102 2
RC103-3%1
RE2 RYS RES, €+ 1/44, 5%, B2K CF1/4-82K ABE 47001 5~-8202 2
RC 103382
RO3 R%4 R&4 R&R RES, C, 1/4W, 5%, 1BK CF1/4-13% ARE 4700~15-1502 4
RC103-315
RG& RG22 R&L&7 RBZ RES, €. 1/74W, 5%, 27K CF1/4-2T7K ASE A700—-15-2700 4
RC103-327
RS7 R&O PGT, 10K, RP144-310 GiIWRIOK BEK AbI0-00~4103 2
R59? R75 RES, ¢, 1 /44, 5%, 4. 78 CF1/4~&. 7K ASE 47060-15-4701 2
RC103—247
R72 RES, €, 1/4W. 5%, 2. 2M CF1/4-2. 2M ASE 4700152204 i
RC1G3-B22
R7& R77 R78 RES, C, 1/ 4, 5%, 33U CF1/4-33K ASE 4700-15-3302 3
RCEOI-333
RE4 RBS R84 RET RES, Cv 1744 5%, 1. 8K CFi/4-1.8K ASE 4700-15-1801 4
RCIOO-218
R2g RB? R0 R%) RES, C¢ 1/4W, 5%, 224 CF1/422K ARE 4700-15-2202 4
RC 103322
R?2 R?3 R74 RT3 RY% RES, €. 1744, 5% A7K CF1/4-474 ASE 4700—15-4702 5
RC103-347
TFITLE ASSEMBLY NO. REV
MVﬁTEK BAND BELECT., Mi31 13114-00-0252 c
LI PAGE: B
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REFERENCE DESIGNATORS PART DESCRIPTICHN ORIG-PMFGR-PART-NDO MFER WAVETEK NG GTY
C0: €02 €03 C04 CO5 CAP.F.T., &, BPF FASC~5852 A-B 1510-30-1689 14
CO& CO9 C10 Cit €12 CFi0a-R&8
C1l3 C14 C15 C1é
CO7 CO8 CAP: F.T. . 470PF FABC—4712 A-B 1510~-30-0471 F
CFiQ1-3147
Ci7 C18 CAP, TANT, 10MF, 25V 16201 G6X 002500 SPR 1510-21-7100 2
CE120-010
CRO1 CRO2 CRO3 CRO4 DIODE DE1OP—-140 iN4 148 FCD AG07 010914 &
CROG GRO& :
401 QD3 GOS 408 Q10 TRANS @AOHEE-541 ANZES4A G~E AFSL 038041 =}
G111 @12 613
Q02 04 Q0& Q07 609 TRANS GBOOO-Q0T MPS3702 MOT 4952-03~70R20 =3
RO1 ROS ROY RES, C. 1/4W: 5%, 82K CF$/4-82K ABE 4700~1 58202 3
RC103-382
RO2 RO4 ROG6 ROB RID RES, £, 1/44W, 5%, 15K CRL1/4-5 0K ABE 4760-15-1502 &
Ri2 RC10O3~315
RO3 ROT7 Rit RES, £, 1 /744, 5%, DIX CR1/4-B1K ASE A700-15-5102 3
RC103-351
Ri3 Ri7 RES: £, 1/4W, 5%, 100K CF1/4~100K ASE £700~15-1003 2
RE 103410
R14 R27 RES, G, 1744, 5%, 22K CF1/422K ABE A4700-1 52202 2
RC103-322
TITLE ASSEMBLY NO. REV
\A/AVETEK INTERFACE, Mi3Z 1114000251 A
Li PAGE: I
REFERENCE DESIGNATORS PART DEBCRIPTION ORIG-MFER-PART-NG MFGR WAVETEK NO. GTY
Ri% Rié RIT RIZ RES, C. 1744, 3%, 474 CF1/4-47K ARBE 47Q0~15-4702 5
RC103-347
R1B8 RZ1 RI3I RI4 R24H RES, C. 1/44W: 3%, 10K CF1/4—10K ARE 4700-15-1002 &
R29 RC103-310
RZ0 RIS RE®: €. 1/46: 5%, 1. 5K CF1/4-1. 3K ABE 4700-15-1501 2
RCI03-215 :
TITLE ASSEMBLY NO. REV
MVETEK INTERFACE, Mi32 1114000251 A
L PAGE: 2




REFERENCE DESIGNATORS PART DESCRIPTION ORI G-MFER-PART-NO MFER WAVETER NO. aTY
€1 CAP, F.T., 470PF FASC~4712 A~B 1510-30-0471 1
CF101~147
e} CAP, FT, 500PF. 20%250V | 4420~500PF AER 1510~30-35014 1
CF104~150
c3 CAP, CER, . O1MF, 100V &ELE 03N MDC 15101 0-2103 i
CD103-310
c4 CAB, CER, . OBMF, 100V TH~S50 SPR 1510102503 i
CD103-350
&5 CAP, F.T. ., 6. 8BF FASC-6892 A~B 1510-30-1489 1
CF102~R68
CRi DIODE DG100-821 iNB2AG -1 4807 ~01~0082 1
JioJZ oJa CONN JFOOD-005 F7UR116—1 g8~C 2110~03-00032 3
Lol TORRID:, 4 TURN LAGO9~004~1 HYT 1810-05-0003 1
31 TRANG QAQEE-341 2N3BBaA G-E 4901-03-0541 1
RO1 RES, C, 1/4W, 5%, 47 CF1/4~47 ABE 4700154709 1
RC103-047
ROZ RES: €, 1/4W, 5%, 51 CF5/454 ASE 4700~15~510% 1
RC103-051
RO3 ROS RES, C, 1744, 5%, 470 CFt/4~470 ASE £700—-15-4700 2
RC103-147
RO4 RES: Cs 174W, 5%, 150 CF1/4-150 ASE 4700-15—-1500 1
RC103-115
TFITLE ASSEMBLY NO. REV
MVET‘EK EXT MKR: M60 1114-00-0124 i
PARTS LIST PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER-PART—NI HMFGR WAVETEX NO. GTY
ROG RES, €, 1744, 5%, 1BOK CF1/4-180K ASE £700-15-1803 1
RC103~318
RO7 RES, C, 1/ 4W, 5% 470K CF1/4-370K ASE 4700154704 1
RC 103447
ROB RO RES €, 1740, 5%, 10K CF1/4~10W ASE A700-15-1002 2
RC1O3-310
RO9 POT, 204 WAZGOE2E-203MA A~B 45610~10-7203 H
RP124-320
TEFLE ASSEMBLY NO. REV
\/\/A.VETEK EXT MKR, MaC 1114-00~0124 B
PARTS LIST PAGE: D




REFERENCE DESIONATORS PART DESCRIPTION OR1G-MFGR-FART-NO MFGR WAVETEK NG. ary
co1 CAR, VALUE DETERMINED CaP, TRIM W1 1519-99-999% 1
IN CALIBRATICGHN
coz CAP, CER, 33PF, 1KV 10TU-033 SPR £510-10-333¢ | 1
Lh104~033
oo3 C14 CAP, CER. . O1MF, 100V &RUL03M MDC 1510~10-2103 | 2
Cn103~310
co4 CAB, CER, , O25MF, 50V TG~525 SPR 1550-10-32253 1
CDH103-325
cos GAR, CER, H8PF, 1KY LBUZIEBOS MDE 150103680 3
Chi04-048
cob CAP, CER. 100BF, 1RY 10TCU-T10 SPR 1510-10-3101 $
CD104-110
cov CAP, VAR, 3. 5~13PF250V | 75-TRIAU-02-2, 5~13FF | §TR 1510-70-0130 |
cyV101-013
co8 CAP, CER, 15PE, 1KY 10TCC-015 SPR 1510-10-0150 t
en101-015
coe CAP, CER. 47PF, 1KV SOUZIETOU MIYE 1510-10-3470 | &
CD104~047
Ci0 €13 CAP. CER, ., ODIMFD. 1KV | 5GADIO SPR 15:0-10-1102 | 2
CD102-210
cit CAP, TANT, . 47HF, S0V 935 TRW 1510-21-9470 | i
CE113-447
. ASSEMBLY NO. REV
WAVETEK HAR MR, M&H-1 1114-00~-5050 7
PAKTIS LIST PAGE: 1
REFERENCE DESIGNATORS PARY BESCRIPTION ORIG-MFER~PART-ND MFGR WAVETEK NO. QTyY
ciz CaR, CER, 470PF. 1KY &OUATIH Mne 1510-10-1471 1
CD1G2~147
£1% CAP, FT, S00PF, 204250V | 4420-5008F AER 1510~130-3501 1
CELO4-150 '
cia CAP F.T.. &, BFF FABC-bEYE 43 1510-30~15689 1
CF102-RaH
ci7 CAR, F. T, 470PF EASC-4712 A5 1510-30-0471 1
CF101-147
cip CAP, TANT, 10MF, 25V 162D106X0025002 SPR 1510-25-7100 1
CE120-010
oRi CR2 DIODE DR100-B21 iNE2AL g-1 4B07-01-00B2 | =
JioJ2 CONN JFOQO-003 B7JR11&~1 5~C 2110-03-0002 2
LI L2 L3 RF CHOWE CHOKE W-1 1819999959 3
Lo4 TORRID, 4 TURN LAGOY~004-1 HYT 181 0-05-0003 1
Qi Q2 TRANE QROQO—-QDF MPE3702 MGT AFC2~03=TOE0 2
a2 TRANS QAGIE~541 ZNIESHA B~  AS01-03-8541 :
G4 TRANS QADS1-790 ENS17% RCA Me31-05-17%0 i
33 TRANS 8BODO-013 A430 APX 4952004200 i
a4 TRANS GADS4-580 2NS458 MY 4901 -05-4580 | i
TITLE ASSEMBLY NO, REV
WAVETEK HAR MKR, M6H-1 1114-00-0050 F
PARTS LIST -




REFERENCE DESICGNATORS FART DESCRIPTION DRIG-MFER~F ART-ND MFOR | WAVETEK NO. aTy
a7 TRANS GADBG-BEO ZN5088 MOT  |swo1-os-os80 1
RO1 Ri& RES, €. 1/78W, 8%, X CF1/4-1K ASE 4700~-15~-1001 2
RC103-R10
ROZ ROS Ri2 RES: €. 1/4W, 5%, 3. 9K CF1/a3. W ASE  B700-15-3901 3
RC103~-239
/03 RO4 RES, £, 1/46: 5%, 2. 2K CF1/4-2 20 ABE  W700-15-2301 2
RC103-222
RO& RES, C. 174, 5% 27% LF1/4-27K 4SE  Pvo0-is-2702 | i
RC:O3-327
RO7 RO9 R13Z RESG, C, 17847 5%, 470 CF1/4-470 ASE  [700-15-4700 | 3
RCIOE-147
ROB RO RES, €, 1/ 4W; 5% 10K CF1/a-10% ABE  [470D-15-1002 | 2
RCI103~310 -
RIO RO4 RES, C. 1/dW, 5% 100 CF1/4=100 ASE  l700-15-1000 | 2
RC103-110
R1i RES, €, 1744, 5%, 75 CR1/4-79 ASE  W7D0-15-750F 1
RC10T~075
R14 RES, £, 1/8W, 5%, 33K CFi/4-33K ASE 4700153302 i
RC103-353
R15 RES, €, 1/44, 5%, it EF1/4-1M AGE  3700-15-1004 i
RC1GA-310
817 RES. C, 1744, 5% B, 2K SF1/4-8. 2K ASE  |AT00-15-8201 1
R 1068-282
TITLE ASSEMBLY NO. REV
WAVETEK HAR PIKR, HH-1 1114-00-0050 F
PARTS LIST PAGE. 3
REFERENCE DESIGNATORS PART DESGRIPTION ORIG-MFER-FART NG MFGR WAVETEK NO. ary
R18 RES. C, 1/4b, 5%, 15K £E1 /415K ASE  ATO0-15-§502 | 1
RC103-315
R19 RES, C, 1 /48, 5%, 1. 5M SF1/4-1. 58 A5E  PTD0-15-1504 1
RC 103515
R21 POT, ZOK HAZGOGZE-S03MA A-B B610-10-7303 | ]
RP12-320
faz B3 AES, C, 1734, 5%, 4. 71 CFL/4-4. 7K ABE  W700-15-37G1 |2
RC103-247
%1 CRYSTAL X25W XI5W-00. 00000 W1 ki31 0000251 1
XXOBO-251
TITLE ASSEMBLY NG, REV
WAVETEK HAR MIR: MEH-1 1114-00-6050 F
PARTS LIST PAGE: 4

T




REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-FART-NO MFGR | WAVETEK NO. ary
co1 co7 LA, CER, 47PF, 1KY SOUZSE70J MDC 1510-10-3470 | 2
CR104-047
co2 CAB, CER, 3B0PF, 1KV 10TCU-T33 BPR 1510-10-3331 1
CL104-133
co3 CAP, LER, £20PF, 1KV 10T6U-T12 PR 1510-10-3121 1
CDI04-112
co4 CAP, E'T, B00PF, 204250V | 4420-500PF AER 1510-30-3301 f
CF104~-150
oos CAP, VAR, 3, 5~13PF250V | 76-TRIAD~02-3, 5-13FF | STR 1510-70~0150 1
£V101-013
Cob CAP, CER, 15PF, 1KY 10TCC-G15 SPR 1510-10-0150 1
CDI01~015
coB co9 CAP, CER, . OG1MFD, 1KY | BEADIO SPR 1550-10-1i08 | 2
CDi02-210
cio CAP, CER, , GIMF, 100V LEUL0O5M DG 1510~10-2103 1
CD103-310
cii CAP, F. T, , &, BFF FASC-6892 A-E 1510301689 1
LF102~R&8
ciz CAP. F. T., 470RF FASG-4712 A-B 1510-30-0471 1
CE101-147
c1a CAR, TANT, LOME, 25V 16301 06X 005002 SPR 1510-2¢~7100 1
CE120-010
TITLE ASSEMBLY NO. REV
WAVETEK HAR M4R. M&H-10 1113-00-0099 i
PARTS LIST pADE. 1
REFERENCE DESIGNATORS FART DESCRIPTION DR I6-MFOR~PART~NO MFOR | WAVETEK NO. aTvY
CR1 DIODE DB100-821 INBZAG g1 4807010082 t
JioJ2 CONK JFOOO—00B F7JRI14-1 $-C  |2140-03-0002 | 2
L1 L3 RF CHOKE CHOKE W1 1815-89-5555 | 2
Loz TORRID: 10 TURN LAOOY—-010~1 HYT 1810-05-0004 1
LO4 TORRID, 2 TURN LADOS—004~1 “yT 18106050003 1
al TRANE GADZE-541 INDESAA GeE J4901-03-5541 t
a2 TRANG GBOGO-01%3 A430 AP RS02-00-3300 3
a3 TRANS GAOS4-580 IN5A58 MOT  [3501-05-3580 t
a4 TRANG GADS0-ES0 DNEOEE MOT  |4901-05-08380
ROY RES. C. 1/44, 5%, 474 CF1/4-47K ASE  |4700-15-4702 1
RC103-347
ROZ RES, C. 1/4W, 5%, 56 CF1/4-54 ASE  4700-15-550% 1
RC 1030546
RO3 RES. G/ 1744, 5%, 1. 5K CF1/4-1, 5K ASE  A700~15-1501 1
RC103-215
RO4 RLT RES. C, { /44, 5%, 100 CF1/8-100 ASE  J4700-15-1000 | 2
RC103-110
ROS RES, €, 1/4MW, 5%, 78 CR1/2-75 ASE  W700-15-7509 1
RC103-075
TITLE ASSEMBLY NO. REV
WAVETEK HAR MKR, M&H-10 1114-00-0099 i

PARTS LIST

FAGE: Z




REFEREMCE DESIGNATORE

FART DESCRIPTION ORIG-MFGR~P ART-NG MFGR | WAVETEK NO. aTyY

706 RES, ¢ 1/4W, 5%, 3. 94 SF1/43. 9% ASE  |4700-15-3901 1
RC103-239

RO7 REE, €, 1/4W, 5. 470 £F1/4-470 ASE  [4700-15-4700 | 1
RC103-147

ROZ RES, C, L /30, 5% 33K CF1/4-33K ABE  |4700-15-3302 | 1
2C103-333

ROW REE, G/ §/4W, 5%, 1M CFi/dm18 ASE  l4700-15-1004 | 1
RC103-510

R10 RES, €, 1/74W, 5%, 1K EF1/4mK ASE  [4700-15-1001 1
RC1OE-210

Ril RES, £, 1/4W, 5%, 9, 3K CF1/4~8. 3K ASE  |4700-15-8201 1
RC1DB-282

/12 RES, €, 1/73W, 5%, 15K CF1/4-15K ASE  |a7oo-15-1502 | 4
RC103~315

R1G RES, €, 1 /40, S%. 1. 5t CF1/3-1, 9M ASE  |[4700-15-1504 | t
RC108-515

R14 RES, €, 1/4W, 5%, 10K CF1/4-10K ABE  M700-15-1002 | t
RC103-310

R1S POT, 20K HAZGOBIS—20TMA A-B  WE10-10-7208 |t
8P 124-320

Ri6 AES, €. ¢/ 4W. 5%, 100K CFi/4-100K AEE  l700-18-1003 |1
RC103~410

X1 CRYSTAL, XX000-321 X3 2U-80., 00000 Wt 2310-00-0321 1

TITLE ASSEMBLY NO. REV
WaAVETEK HAR HMKR, M&H-10 1114-00-009%
PARTS LIST FAGE:




REFERENCE DESIGNATORS PART DESCRIPTION ORTG~MFGR-PART ~ND MEGR WAVETEK NEL. ary
col CAP. CER. 20PF. 1KV 40COSIC0) MDE 1510-10~0200 i
CDi01-020
coz CAR. CER. 120PF, 1KY 10TCU-TE2 &FR 1550-10-3121 i
CD104-112
CO3 CO7 CAP. CER, 47PF, 1KV L0U204704 CMBC 1910-10-347¢ | 2
CD104—047
co4 CAP, FT, BO0PE, 20%250v | 4420-S00PF AER 15§0-30-3501 i
CF104-180
cos CAB. VAR, 3. 5-13PF250¥ | 78~TRIKO-02-3. 5-13PF | STR 1510-70-0130 i
CVI01-013
COok CAP, CER, 15PF, 1KY 10TCC-GLS SER 1510-10-0150 f
CR101-015
cog Co9 CAP. CER, . O0IMFD, 1KY SGAD1O SPR 1540-10-1103 2
CD10R-210
c10 CAF. CER. O1MF, 100V SEULO3M MDC 1515-10~2103 1
CD103-310
cit CAR,E.T. . & BFF FASC-5892 - 1510301489 1
CFL02-RER
ciaz CAD, BT, 4T0RF FASC-4712 A-D 1510-30-0471 1
CF101-147
ciz CAP, TANT, $OME, 25V 16201 06X0025DD2 SPR 1510-21-7100 £
CE120-010
ASSEMBLY NO, REV
WAVETEK HAR MKR, M&H~50 1114-00-0100 E
PARTS LIST PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION DRIG~MFER-PART~HO MFGR WAVETER NO. GTY
CR1 DIDDE DG100-E21 1NB2AG a-1 4B07-01-008T 1
Ji Jz CONN JFO00-005 S7IR11E~ 8-C 2110-03-0002 4
Li L3 RFE CHOKE CHOKE W1 1815-99-3595 b
1L.02 TORRID, 10 TURN LADDS-016-1 HYT 1510-05-0004 1
LO4 TORRID, 4 TURN LAGOT—004&—1 HYT 1810-05~0003 1
201 TRANS QAO39-040 INGFOL T-1 4901 -03-F040 1
a2 TRANS GBOOO-013 A430 ARX 4502-00~4300 1
a3 TRANS GADB4-580 INSASE MOT 4904 -05-4580 1
a4 TRANS GADS0-880 2NBOBB MET 4901-05-0880 £
RO1 RES, €. 1744, 5%, 47K CF1/8-47H ASE  -la7o0-15-3702 s
RC103-347
®02 RES, C. 1/4W, 5%, 56 CF1/8~5& ABE  |4700-15-5&09 1
RC103-054
ROS RES, ©. 1740, 5%, 1. 5K CF1/4~1. 5K ASE  |2700-15-1501 1
RC103-215
RO4 R17 RES, €, 174, 5%. 100 CF1/4~100 ABE 4700151000 2
RC103-110
RS REE, ¢, 1/4W, BY%, 75 CR1/4~75 ASE  |4700-15-750% 1
RC103-075
TITLE ASSEMEBLY NO, REV
WWAVETEIK HAR MUR, M&H~50 1114-00-0100 E
PARTS LIST BAGE: D




REFERENCE DESICNATORS PART DESCRIPTION DR IG~MFER—-PART-NE MFER | WAVETER NO. aTy
RO& REE, C. 1/4W, 5%, 3. 9K CF1/43. 9% ASE  |4700-15-3901 1
RC102-239
RO7 RES, ¢, 1/4W, 5%, 470 CF1/4-370 ABE  |4700-15-4700 1
RC103-147
ROE RES, £, 174k, 5%, 334 CF1/4-33¢ ASE  |A7DO-15-3302 1
RC103-333
RO RES, C. 174k 5%, i CF1/8~1M ASE  |4700-15-1004 1
RC103-510
R1D RES, €, 1/4W, 5% 1K CF1/3-1K ASE  |4700-13-1001 1
RC103-210 :
Ri1 RES, C. 1/44, 5%, f. 2¢ CF1/4-8. 2K ASE  |4700~15-8201 1
RC103-28%7
RiZ RES. ¢, 1/4W, 5%, 15K CF174-15K ASE  |4700-15-150D H
RC103-315
F13 RES, C, £/8b, 5%, 1. 5M CF1/4~1. 5 ASE  4700-15-1502 1
RCEDI-S15
f14 RES, C, 1 /4l 5% 10K CF1/4-10K ABE  4700-15-1003 1
RC103-310
R15 POT, 20K WARGORIG-Z03MA A-B  M610-10-720% i
RP § 24-320
Rif RES, Co £/4W, 5%, 100K CF1/8-1004 ASE  4700-15~1003 i
RC102-410
%1 CRYSTAL, XX008-331 X33W~00.00000 i1 2310000331 1
ASSEMELY NO, REV
WaveTEK HAR MKR, M&H-50 1114-00-0100 E
PARTS LIST PAGE: 3

-
|
|
|
i
L




REFERENCE DESIGNATORS PART DESCRIFTION DR 1G~MFER~PART-ND MFRR WAVETEX NO. ary
€02 CAP, CER, 20PF, 14V LOCOGRO0 MDE 1510-10~0200 1
CD101~020
co2 CAP) CER, ROBF, 18 HOCOGRO0M MG 1510-10-D200 1
CD10:-020
co3 CAP, CER, 1 20PF, 1KV 10TCU-T1Z -GPR 1510-10-3121 1
CH104-112
04 009 CAP, T, 500PF, 20%250V | 4420-500PF AER 1510-30-3501 z
CF104~150
€05 CAP: F.T.. 470FF FASC-4712 A-B 1510-30~0471 1
CFi01~147
cos CaP, VALUE DETERMINED | Cap, TRIM W1 151 9-GG 5575 1
1N CALIBRATICN
G110 CAP, CER, . O1ME, 100V ABU103M MRS 1510-10-2100 1
CD103~310
cii CAR, CER. . OBME, 100V TG-850 5PR 4510-10-2503 1
CD103-350
ciz CAF. F. 1., &. BFF FASC-4B92 B 1510-30-1 489 i
CF10Z-Ré&8
CR1A DIODE DEOOO-007 5082-2800 H-F ABOF-0E-0001 1
CR2 DIODE DG100-821 INB2AG g1 4807-01-0082 i
Ji oz CONN JFO00-005 B7JR1} &1 ¢ 211 0-0R-0007 z
FETLE ASSEMBLY NO. REV
WAVETEK 2, F. HKR, M&E-3 1114-80~0045 A
PARTS LIST BaAGE: i
REFERENCE DESIGNATORS PART DESCRIPTION ORIG~MFBR-PART NG MEGR WAVETEK NO. GTY
Lz CHOKE . 2. 2Mi, 10% OEBMIR2K ASE 1810~03-022% 1
LADOS-R2R
al az TRANS Q4038541 INIE54A G~E 45G1~03~B54 2
R1 RES, C, 1 /40, 5%, 47K CEL/4-87H5 ABE 4700~15-4702 t
RC105~347
Rz RES, Tr 1/4W: 5%, 54 CFL/4~56 AGE A700-15-5509 i
RE103-056
R2 R4 RES €. 1 /86, 5%, 1. 5K CE1/8~1, 5K ASE 4700151501 z
RG1053-215
RS RES, ¢, 1 /44, 5%, 180K GF1/4-180K ASE 5700-15-180% 1
RE103-418
R& RES. €, 1 /44, 5%, 470K CF1/8-470K ASE 4700-15-2703 1
RG103-447
R7 R% RES, C. 174, 3%, 10K CF1/4-10K ASE 4700-15~1002 2
RC103~31G
RE FOT, 20K HAZGOIRE-20IMA &-B 3410-10-7203 1
RP124-320
x4 CRYSTAL, HX0QO-G31 $3N-00, 00000 W1 2310-00-0331 1
TITLE ’ ASSEMBLY NO. HEV
WVANEETE I 8. F, MAR, MAS-3 1114-00-0045 &

PARTS LIST

PAGE: 2




REFERENCE DESIBNATORS FART DESCRIPTION ORIG-MFER-PART-NO MFOR WAVETEK NO. Gty
0% Cos CAP, TANT, :OMF, 25V 162R106X0025DD2 SPR 1510-21-7100G 2
CE120-010
G053 Coé CAP, TANT, LOMF, 25V 162D106X0025002 8PR 1510217100 2
CE120-010
CO7 €22 CAP, CER, , OiMF, 100V LBULGIM MBL 1310-10-2103 2
CRioB-310
coa CAP: CER. - Q3MF, SOV CY150103M c-L 1510-10-8103 i
CDii3-~-310
co9 CAP, CER, 47PF, 1KV AOURSET0 MDC 1550~-10-3570 i
GDin8~047
€10 CAR, CER, 15PFE, 1KV 1QTCC-G15 GPR 1550~10-0150 1
CDio1-015
Cil €14 €17 Ci8 C2a CAP: VAR, 3. D~13PFR50V 7E-TRIKO-OR~3. 5-13FF 8TR 1510-70-0130 5]
CVi03-013
ciz CAP, CER, 120PF, 1KV 10TCU~T12 SFR 1530-10-3121 )
CDi04-142
Ci3 C24 CAP, FT, BOOPF, 204250V 4420~ 300PF AER 1510303501 2
CF104~150C
Cc15 CaP, M. C., 3. 9PF MC—3. 9PF a-C 1510~40-1399 1
CG102~33%
Clé C19 CAP. M. C., . 47PF MC—. 47PF Q-C 1510~-40-1478 2
£o102-147
TITLE ASSEMBLY NO. REV
MVETEK DLE HAR MHR, M104 1114000132 B
PARTS LIST a1
REFERENCE DESIGNATORS PART DESCRIPTION DREG-MFGR-PART-ND MFGR WAVETEK NO. ary
CRO CAP. Q. Cu s 5. LPF RC-1. 1PF G~ 1510-40-011% 1
Ceio1-21%
c21 CAP. ELECT, IMF, 25V 162R10GXP0258C2 SPR 1510-81-7010 i
CE120-001
CE3 CAP, CER, BIGC, , QOIMF B101~050-102M ETP 1510-10-7102 i
SOV CDLIR-210
[=t] CAP, CER, 370PF. 1KV SHOURTIM ML i510-10-1271 i
CRi0z-127
C27 CAP, CER, F. T, $BPF 4420-&BPF AVX 1510-31-6680 t
CFI20-068
i) CAP, Q8. 2, OPF, 107 QC—-2. OFF a~C 151 0-40-0020 i
Ce101I-220
C2% C30 C31 CAP. VART. 7. 30PF: 250V FETRIKO-H2 &TR 1531 0~70-0350 3
CV101-03%
¢34 (3 CAP, CER. . OBMF, 100V TH-850 EFR 1510~-10~-2503 2
CD103-350
L35 Ca7 CAP,F.T., &, BPFF FaRC-4892 A-B 1510-30-1689 2
CFIO2-R&B
41 CAP,) M. €., . 22PF MC—. 22PF G-C 1910-4¢-1328 1
CRI0A-12R
C4z CAF: ML, 4. 7PF, 1G4 aC-—4. 7RF a-C 1510-4C-147% i
CG10R-247
TITLE ASSEMBLY NO. REV
V\/AVETEK DLX HAR MKR, Mi0& 1114-00-0153 B
PAGE: 2




REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER-PART-ND MFGER WAVETEX n0. aTy
CA3 CAP, VAR, 2.3/5PF SE-TRIK(-04~2, 5/ TR 1510-70-8%09 1
CROI CROZ DIGRE DEOOO—O07 50822800 H~F 480F~02-0001 2
CRO3 BIODE DGOOO-0:12 S0BR-0180 H-P A1 1-02-0001 H
CR4 DIODE D&100~-821 INBRAG Gl ASG7-01-0082 i
Icol IC, IC0OO-011 78M0BUC FED 7080780500 i
01 JOR CONN JFOOC-005 FTIRI16~1 8~C 2130~-03~0002 2
LOt L1312 L13 L14 Li5 CHOKE .47MH 10% OBNR&TK ASE 1810~03-0478 5
LAQOS~ROA
£02 03 LOS LO& 109 CHOKE . 22MH 104 OBNRZZK ASE 1831 0~03-0Q228 5
LAQOS-ROR
LO4 LO7 CHOME, iMH. 10% OBNIROK ASE 1810030010 2
LAQOS~R10
Log CHOKE, 3.3MH, 10% OBNIRIK ARE 18:10-03-033% 1
LADOS-R3E3
LiC RF CHOKE CHOKE W-I 1819-9%-799% 1
Li& CHOKE, . B2MH 10% CHORBEK ABE 1810-03-0828 1
@1 Q3 G4 85 G& TRANS GAOS0-530 ZN5053 APX 4901350530 B
a2 TRANS GAQZB-541 N3BTAA &~k 4901-03-8541 i
ROI RES, C) 1/4W, 5% 1. 8K CF1/4-1.8K ABE A700-15-1801 1
RCIODA-218
FITLE ASSEMBLY NO. REV
W,AVETEK DEX HAR MR, M106 1114~00-0152 g
LIST
PARTS PAGE: 3
REFERENCE DEDIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NG MFGR WAVETEK NQ, Qry
ROZ ROE R12 R1S RES. €, 1744, 5%, 1K CFi/d~1K ASE 4700~15-10801 4
RC1O3B-210
RO4 RO% R10 RES, C. 1/74W, 5%, 100 LFL/4-300 ASE 4700~15~-100¢ 3
RCIO3~110
ROS RES, L. 1/74MW, 5%, 18K CF1/74-18K ASE A4700~-15~-1802 1
RC103-318
RO& RID R24 RES, G, 1/74W, 5%, 10K CFt/74—10K ASE A70C-15-1002 3
RC103-310
RO7 RES. C, 1/74W, 9%, 47K CFi/74—4T7K ABE A4700-15-4702 1
RC103-347
ROB RES. €, 1744, 5%, 1. BK CFi/74-1. 2K AGE A4700-15+1201 1
RC1O3-212
Ri: Ri4 RiV RES, ¢, 1/4W, 5%, 470 CF1/4-470 ABE 4700~15-470C 3
RC1O03~147
R1i3 RI0 Rie RES. C, 1/44, 5%, 82 CFi/4-82 ABE A700-15-BR09 3
RC103-082
R1& RES. Gy 1/ 4, 5%, 364 CF1/4-5& ABE A700-15--5409 i
RCEQ3~004
R18 RES. G 3/4W, 5% 4.7% CF1/74-4. 7K ABE &4700-15-4701 i
RCLO3-247
RrR19 RES, ¢, 3 /20, 3%, 340 CF1/2-5460 ASE A700-25-5400 1
RCIO5~136
TITLE ASSEMBLY NO. REV
MVETEK DLX HAR ™R, MI0& 1114000152 B
P PAGE: 4




REFERENCE DESIGNATORS PART DEBCRIPTION ORIG-MFGR-PART-N MEGR WAVETEK NO. avy
R23 RES, C, 1/4W, 5%, 150 {F1/4-150 ASE 4700-15-1500 H
RC103~115 :
R27 R28 RZ% RES, C, 1/4W, D¥%: 100K CF1/4-10G0K . ATHE A700-13-1003 3
RC10E~410
R3O RES. €, 1/4W, 5%, 22K CF1/422K ASE 4700-10-2202 i
RG10O3-322
R31 RER, C, 1/8W, 5%, 4. 7K CFi/8-4.7% ASE 4700-05-4701 1
RGL1CG1-347
R32 RES.C. 1/8W 3% 470 CFi/8~470 ARE 4700+0D-4700 1
R33 RES, C; 1/8W: 5%, 2. 2K CF1/8-2, 2K ABE AT00-05-2301 1
RC101-F32 )
R34 RES, 1/8W. 5 82-8HM CF3/8-82 ASE A700-05-8307 1
R3D RES, €, 1/4W,; 5%, 330 CF 1 /4-330 AGE 47001 53300 1
RC103-133
T01 RF XFMR i210-40-0012 W1 1210400012 H
FROM: 1B13-00-0007
Xi CRYSTAL, XX000-3312 . XBIW-00. 00000 W—1 2310000331 1
21 PC ASBY i218-00-1180 b1 1218-00-1180 1
FITLE ASSEMELY NO. REV
\/VAVETEK DL HAR MWKR, M10& 1114-00-0132 B
!
PARTS LIST e s

TR



REFERENCE DESIGNATORS PART DESCRIPTION OR18~MFGR~PART ~NO MFGR | WAVETEK NO. | QTY
C101 €103 €104 €106 CAP, ELECT, 1MF, 25V 162D105X90258C2 SPR | 1510-21-7010 | 7
G107 C10B G115 CE120-001
cioz CAP, CER, 3. 3PF, 1KV 10TCC-V33 SPR | 1510-10-0339 | 1
CD101-R33
€109 C112 €120 €123 CAP, CER, . OIMF, 100V | &8U103M Mpc | 1510-10-2103 | 4
CD103-310
ci10 CAP, CER, 4. 7PF, 1KV $0TCC-v47 SPR | 1510-10-0479 | 1
CD101-R47
€111 €124 €125 CAP, VAR, 3. 5-13PF250V | 78-TRIKO-02-3.5-13FF | STR | 1510-70-0130 | 3
CV101-013
€113 €119 CAP, CER, 360PF, 1RV £0UBE1HM MDC | 1510-10-136¢ | 2
€D102-136
Ci14 Ci18 CAP. CER, 470PF, 1KY &0U47 1M MDC | 1510-10-1471 | 2
£D1062-147
ci16 CAP, CER, . DORMF, 1KY 56AD20 8PR | 1510-10-1202 | 1
€D102-220
ciz1 CAP, GER, 120PF, 1KV 60U121M MDC | 1510-10-1121 | 1
€D102-112
CR101 CR102 CR103 DIODE DG10S-140 N8 158 FCD | 4B07-01-0914 | ®
CR111 CR112
CR106 DIODE DE100-82% 1N8RAG 6-1 | 4po7-01-0082 | 1
CR107 CR108 CR109 DIGDE DEOOO-007 5082-2800 H-P | 4B09-02-0001 | 4
CR110
TITLE ASSEMRBLY NO, REY
MYETEK PC ASSY 121B-00-1180 0
PARTS LIST PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION OR16-MFGR-PART-NG MEGR | WAVETEK NO. | GTY
1¢101 1C. 18000-017 NBZET0A 516 | BOOG-BR-9001 | 1
10102 1€, 16000-014 NB290A si6 | 8000-B2-9000 | 1
10103 1¢, 16000-012 SN7404N T-1 | 8000-74-0400 | 1
1C104 1C, 1C000-005 RC45SBDN RAY | 7000-14-5800 | 1
Li08 CHOKE . 47MH 107 OBNRATK ASE | 1B10-03-0478 | 1
LAOO5-~R04
L301 L302 LGOS TORRID, 10 TURN LAOOS-010-1 HYT | 1810-05-0004 | 3
103 G104 Q108 G109 TRANS GADS0-530 2N5053 ARX | 4901-05-0530 | &
3105 Q104 Q107 G110 TRANS QAD54-580 2N545E MOT | A901-05-4580 | 4
@111 TRANS GAO54-610 25461 MOT | 4901-05-4610 | &
R101 R103 RES, 1/BW, 5, 12K-0HM CF1/B-12K ASE | 4700-05-1202 | 2
R105 RES, C. 1/4M, 5%, 350 CF1/4-350 ASE | 4700-15-3900 | 1
RC103-13%
R106 RES, €, 1/8W, 5%, 22 cF1/8-R2 ASE | 4700-05-2209 | 1
RC101-022
R107 RES, €, 1/8W, 5%, 47 CF1/8-47 ASE | 4700-05-4709 | 1
RC101-047
R109 R112 R136 R140 RES. C. 1/8UW 5% 470 CF1/8-470 ASE | 4700-05-4700 | 4
TITLE ASSEMBLY NO, REV
WAVETEK PC agSY 1218-00-1 180 B
PARTS LIST
PAGE: 2




REFERENCE DESIGNATORS PART DESCRIFPTION ORIG-MFOR-FART—NG MF&R WAVETER NO. arTy
R110 R113 R115 R11& RES, €, 1 /8Ws 5%, 1K EF1/78-1H AGE 4700-05~4 001 2 i
Ri18 R134 R135 R138 RC101-210
R13%
R11% RES, C, 1/4W, 5%, 560 CF1/4=5&0 ASE 4700-15-5600 i |
RC103~154 ;
k114 RI33 R137 RES, £, 1/4W, 5%, 180 CFt/4-180 ASE A700-15-1800 3
RC103-3118
|
R117 R$20 R130 Ri4a POT, 20K, RP144~320 PLWRIOK BEK 4510~00-4203 4
R11%9 R151 RES, Cr 1/4W: 5%, 1% CFL/4-1K ASE 5700~15-1001 2
RC103-210 -
Ri21 RiZ2 R124 R127 RES, T. 1/8W: 5%, 4. 7H CEL/8-4, TK ASE 4700-05-4701 5 5
R145% RC101-247 i
RiZ3 RiZé RES, C. 1 /8W, 5%, 22K CEL1/8-22K ASE 4700-05-2202 2
RC1O1-322 r
i
RIPS R128 RIZY R1i43 RES. Ci 1/86, 5%, 10M BB10&5 A-B 4700-05-1005 4
RCIO1-610
R131 Ri4t RES, C. 1/4W, 5%, 1. 5K CF1/4-5. 5K ABE A700~1 51501 2 oo
RC103-215 H
|
R132 Ri4d RES. €. 1/78W, 5%, 2R CF1/8-2K AGE 4700=05+2001 2
RC101-220
R142 RES, €, 1/4W, 5%, 224 CF1/422% ASE A700~15-2202 1 [
RC103~322 |
H
TITLE ASSEMBLY NO. REV i
WAVETEK PC ASBY 1218001180 B |
PARTS PAGE: 3
-
I
I
!
L
-
REFERENCE DESISNATORS PART DESCRIPTION OR I&~MFGR-~PART-NG MFER WAVETER NO. aTy !
R147 R148 RES, C, 1 /4 5%, 10K CF1/4-10K ASE 4700~15~1002 2 -
RC103-310 e
R14% RES. {/BW, 5, 330-0HM CEE/8-330 ABE 4700~05-3300 1 |
R150 RES, €. 1/74W, 5%, 10M CB10&5 A-B 4700-15-1005 1
RC103~410 o
!
T10% TiOR RF XFMR 121 0~40-0016 W-1 1210-40-0014 2 {
FROM: 1813~00-0007 '
?
i
TITLE ASSEMBLY NO. REV b
WAVETEK PC ASSY 1218-00~1180 D
PARTS LIST bace: -




7.1 INTRODUCTION

This section contains all schematics for the instrument. A
schematic index is given in Section 7.3.

7.2 SCHEMATIC NOTES

The following notes and abbreviations pertain to all sche-

SECTION 7
SCHEMATICS

matics. Additional notes pertaining to specific schematics
are included on each schematic if required.

Unless otherwise noted, resistor values are given in ohms,
capacitor values are given in pF, and inductor values are
given in uH.

SYMBOL NOTES

Denotes DC voltage reading untess otherwise
specified.

WY

Denotes high-impedance crystal detector
reading in volts unless otherwise specified.

0
T

Denctes 50 ohm crystal detector reading in
volts unless otherwise specified.

T,
vl

-———@i Coaxial jack

====5> Coaxial plug
———— Coaxial cable

* Factory adjusted part.

__......_._..ola

T

Connects to indicated signal or voltage

o

SOUrCe.

Signal or voltage source,

Arrow indicates clockwise rotation of wiper,

P EVE L | Denotes a front-panel device,
Ceset | Denotes a rear-panel device,
1
Lo Denotes a printed circuit board adjustment
Loba v bl

\VIE i,,)

ABBREVIATION CODE

A ampere I
AC alternating current J

Cc capacitor K
cow counterclockwise kHz
CR diode (39
cw continuous wave kv
oW clockwise kW
dB decibel L
dBc dB referred to carrier M
dBm dB referred to 1 mW MHz
dBmV dB referred to 1 mV ME2
DC direct current mA
DS indicating device, lamp mH
F farad mV
F.P front pane! mWW
H henry uF
Hz hertz LA
IC integrated circuit uH

or accessible module adjustment.

Denotes an internal module adjustment not
accessible without removing module cover.

intermediate frequency Q ohm

jack ocC opto-coupler
relay P plug

kitohertz P peak

kilohm pp peak-to-peak
kilovolt pF picofarad
kilowatt G transistor
inductor R resistor

meter RF radio frequency
megahertz RMS root-mean-square
megohm R.P.  rear panel
milliampere S switch
millithenry T transformer
millivolt T.P. test point
mikliwatt \Y volt

microfarad VA voltampere
microampere W watt
microhenry X crystal



7.3 SCHEMATIC

The schematics appear in the following order.

Printed circuit board layouts, where applicabla, are shown opposite their corresponding schematics.

7-2

INDEX

ASSEMBLY

2002A
2002A
DP52A
M101B
M102A
M103A
M104A
M1056
M108
M110
MAI
M121
M131
M132
MeC
M6H-1
MGH-5-50
MBS
M106

NAME

Wiring Diagram

Marker System Diagram
Power Supply

Sweep Rate

Sweep Drive

Sweep Drive

Leveler

Marker Adder

Sweep Oscitlator 1

Sweep Oscillator 2A, 2B, 3
Output Amplifier
Modulator

Band Select

Interface

External Marker

Harmonic Marker {1 MHz)
Harmonic Marker {5-50 MHz)
Single Frequency Marker
Deluxe Harmonic Marker

P
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MANUAL CHANGES - MODEL Z002A

M109 Delete mixer diodes CR101 through CR104 and add MX101,

H-P 5082-2830, Wavetek P/N 4899-02-0001 in their place.
M131l R17 and R45 are now CTS, 363T105B, Wavetek P/N 4610-0C-3105.
M104A R10 and R29 are now 100 kohm, Wavetek P/N 4700-15-1003.

R30 and R4l (see schematic details) are 1 Mohm potentiometers,
CTS, 36351058, Wavetek P/N 4610-00-1105.
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ADDENDUM FOR OPTION C~1, GPIB CONTROL

CONTENTS
1.0 Option C-1 controls CW or Marker freguency from the GPIB.
2.0 My Listen Address {MLA) is set by an internal DIP switch.
3.0 The GPIB cable is connected to the rear panel.
4,0 Front panel controls need fo be set,
5.0 Frequency timits of the CW or Marker frequency are sent to
the 2002A on the bus.
6.0 There are two types of commands: Setting and Action,
6.1 A setting command consists of a letter followed by a number,
6.2 Setting commands are M, L, H, F, P, and S.
6.3 Action commands are I, U, and D.
7.0 A command string is a number of commands sent in one operation,
8.0 If the parameters are inconsistent, nothing changes.
9.0 The microprocessor calculates the voltage necessary to set the

CW or Marker freguency.






2002 GPIB Control, Option C-1

1.0 Option C-1 controtls CW or marker frequency from the GPIB.

The frequency span between the settings of the START and STOP conirols is
divided into 16,384 1increments,. If START is 1 MHz and STOP is 2500 MHz, increment
sjze is 152.5 kHz.

In CW mode the frequency may be set on any increment., You give the 200ZA a
specific frequency, and its microprocessor figures out how many increments to
dial in. Usually you don't have to worry about increments, but you should be aware
that they are there. The increments set the resolution; you can set the freguency
on any increment, but not in between.

In Marker mode a pinball marker {(a bright spot) appears in the detected trace,
at the freguency you specified. As in CW mode, this frequency is at one of the
16,384 increments, and you don't have to worry about which one.

If you give the 2002A a step size on the bus, the Up or Down commands will
change the CW or Marker freguency by the step size,

The 206027 connects to the GPIB through a standard connector on the rear

‘pane1. When the GPIB is not connected, the Z2002A operates normally, If the 2002A
is in Local (Mode 0), it generates normally whether the controller is on or off.
2.0 My Listen Address {MLA) is set by an internal DIP switch.

To change MLA:

1. Convert the MLA tc binary. For exampie, 5 is 00101 in binary.

2. With the 2002A unplugged, remove the screw at the rear of the top cover.
Slide the cover slightly to the rear and 1ift it off,

3. The DIP switch is on the left side of the 2002A, near the center. {See
Figure A-1}. Set the individual switches to correspond to the binary address. A
switch is closed (1) for a binary 1, open {0} for 0, Figure 2-A shows the switch

set for 5, The factory sets the MLA = 1 unless a different address was specified.






4. Replace the top cover by sliding the cover under the top rail of the front
panel and putting in the screw at the rear,

The MLA may be set with power on; the new address will not be effective unti]
the microprocessor has been reset.

The Reset switch is at the front edge of the printed-circuit board. The Run
position is toward the front; to reset, move the switch to the rear position
momentarily, then move it back to the front. After the microprocessor is reset,
it will be in the same condition as when it was turned on. It wé}? be necessary
to reprogram all the parameters., (Remember to use the new MLA if you changed it.)
3.0 The GPIB cable is connected to the rear panel.

The rear-panel connector is the standard metric-thread GPIB connector.

When the GPIB cable is not connected, or when the controller is turned off,
or when the bus in in Local mode, thé 2002A operates normally.

4.0 Front panel controls need to be set,
- Set the BAND switch to the appropriate band.
- Set the START and STOP controls to the edges of the band you want to use.
For best accuracy, set the frequeﬁcy controls using the birdy markérs,

as follows:

1. Put the 2002A in Local mode. (When it is turned on it is in Local. If
you have sent freguencies to the 2002A and don't mind losing them,
turn the 2002A off and on.)

2. Set the 2002A for recurrent sweep, with appropriate markers. Put the
detected sweep on an oscilloscope.

3. Pick the two markers Just outside the frequency range you want. Use
wide markers and narrow to find the markers you want.

4. Set START and STOP so that the markers are at the ends of the trace.

- Set the MODE control to S/S or AF,






- Set SWEEP TIME to anything except MANUAL or LINE.

~ Set TRIG/RECUR to RECUR,

- Set other controls as you normally would.,

5.0 Frequency timits of the CW or Marker freguency are sent to the 2002A on the bus.

The operating freguency range of the 2002A is set by the START and STOP controls
on the front panel. The microprocessor in the GPIB option has to know these fre-
guencies, so that it can perform its calcuiations. The start and stop freguencies
are sent to the 2002A on the bus; this needs to be done only when the start/stop
frequen;ies are changed,

Sending the Timit frequencies to the microprocessor allows you to specify
the output frequency in MHz; the microprocessor converts freguencies into voltage,
so your controller doesn't have to. This feature saves you programming time, and
makes it easier for you to adapt programs written for other instruments.

6.0 There are two types of commands: Setting and Action.

A Setting command specifies a frequency which will be put into effect at
the next action command.

The microprocessor makes certain consistency checks, For instance, the output
frequency must be between the start and stop frequencies. If settings went intc
effect immediately, you would have to be careful to change the parameters in the
right order, so as to avoid violating the consistency requirements, Using setting
parameters, the microprocessor can collect a complete set of parameters before it
does its checks, so the order of setting doesn't matter.

An Action parameter causes a change in the instrument settings. As explained
further in Section 7, the action parameter I puts into effect all the setting
parameters set since the Tast I. The parameter U {Up) and D {Down) cause the

frequency to change immediately by the step size.






6.1 A setting command consists of a Tetter followed by a number,
For example, frequency is set by sending
F 100
for 100 MHz..'
Numbers can take a variety of formats:

- An integer, with or without decimal point. Leading zeroes are ignored.

- A number with decimal places. Any number of places may be sent. The
microprocessor works with nine significant digits, but remember that the actual
reso]ution is limited by the size of the frequency increment. If the frequency is
500 MHz and the increment is 50 MHz, or .05 MHz, then only five digits are signifi-
cant. That is, the frequency can go from 500.00 to 500.05, but not to 500.001,

- A number in scientific notation, for instance 3.52E6. Decimal places are
optional, The exponent may be either one or two digits.

6.2 °Sett"ing commands are M, L, H, F, P, and S,

- M sets the mode: O for Local, 1 for CW, 2 for Marker, The command M1 sets
CW mode,

- L (low) gives the microprocessor the frequency of the front-panel START
centrol, for instance L1000.

- H (high) gives the microprocessor the frequency of the front-panel STQP
control, for instance H1500.

() Remember to send new values of L and H when you change the START and STOP
controls.

- F (frequency) sets the output frequency {in CW} or the marker frequency
{in Marker mode). It also sets the lower limit for the D {Down) command,

- P (stop) sets the upper limit for the U {Up) command.

- § {Step) sets the size of the step that will be taken when U or D is

received.






6.3 Action commands are I, U, and D.

- 1 puts into effect all the setting commands since the ifast I. Any
parameters not set since the last I are not changed., If the parameters are in~-
consistent {for example if the upper Timit frequency, P, is greater than the
frequency given for the setting of the front-panel STOP control) no change takes
place, This is discussed more fully in Section 7.0, ~

- U causes the frequency'of the CW output or the marker to increase by
the step size, up to.the frequency set by P.

- D causes the freguency of the CW output or the marker to decrease by the
~ step size, down to the frequency set by F.

If a U command wouid take the frequency past P, the frequency will go to P,
and subsequent U commands will have no effect, A D command will cause the freguency
to take a step down from P,

[f a D command would take the fregquency past F, the frequency will go to F,
and subsequent D commands will have no effect, A U command wiil start the step
from F.

7.0 A command string is a number of commands sent in one operation.

For instance, you can send

L 160 H 800 F 150 P 750 S 10 I

If you then send F 200 I, the values of L, H, P, and S will not change.

Sending L 10C without the I, then H 100 without the I, then I, is the same
as sending L. 100 H 100 I.

8.0 If parameters are inconsistent, nothing changes.
When I, U, or D is received, before the freguency is changed the microprocessor

makes the following checks:






1, Have L and H seen set?

2., Is H > L?

3. Is F » L? (If F has not been set, F is set equal to H).

4. Is F < P? (If P has not been set, P is set equal to H).

5. Is P < H?

If any of these tests fail, everything set since the last 1 is discarded,
So if one of the parametefs was sent incorrectly, it won't mess up ones that have
passed the consistency checks,
9.0 The microprocessor calculates the voltage necessary to set the CW or Marker
frequency.,

‘Ef the pafameters pass all the consistency checks, the microprocesscr cal-

culates the output voltage as

10 V X F-L
H-L

If a U command was given, the step size is added to the frequency. If the new
frequency, F, is greater than the upper Timit, P, then F is set equal to P. The
result for the new frequency is calculated and sent to the digital-to-analog con-
verter (DAC). D works the same Way. If the 2002A is in CW mode (M1} internal switches
are set to send the DAC voltage to the sweep oscillator. In marker mode {M2) the DAC
voitage goes to a comparator. In this mode the normal sweep voltage is used. When
the sweep voitage is equal to the voltage from the DAC the comparator flips,

triggering a one-shot which brightens the trace momentarily.






NOTES ON 2002A - GPIB OPTION

Precautions:

1.

If the stop command "P" is not defined in the command/data string, the

stop frequency defaults to the high freguency end as denoted by the "H"

command. This is probably the normal mode of operation.

However, should the operator ever send the "P" command this causes a flag
to be raised which prevents the microprocessor from going to a higher
frequency. This can be disconcerting if the operator forgets that he set
"P", since the microprocessor doesn't forget that number until it gets a
new "P" command or the microprocessor is reset or turned off,

The easiest solution is to never send a "P" command except in some very
rare situation where it is essential.

Negative numbers such as "F-25" are not valid inputs.

When using the scientific notation the exponent multiplier must have a
number to operate on. I.e. F1EZ is a valid command for 100 MHz frequency
but FEZ is not - in the latter case you will get a frequency of 10 MHz.
Step sizes smaller than 1/16,384 part of the freguency range or an attempt
to set a starting frequency higher than the low frequency "L" but less

than 1/16,384 of the range between "L" and "H" will result in an error.






