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Section 1—TR 502

GENERAL
INFORMATION AND
SPECIFICATIONS

introduction

The abbreviations, graphic symbolis, and logic sym-
bology used in the text and diagrams of this manual are in
accord and based on ANSI Y1.1-1972, ANSI ¥32.2-1970,
and ANS! Y32.14-1973 (American National Standard
Institute, 345 East 47 Street; New York, N.Y. 10017).

Change information nhas been integrated into the
manual by goldenrod insert pages at the back of the
manual and page revision. Original pages are identified by
the symbol @ and revised pages are identified by a
revision date in the lower inside corner of the page. {f the
serial number of your instrument is lower than the one on
the title page, the manual contains revisions that may not
apply to your instrument. History or hackiog information
alt previously applicable o produced products with the
updated data is integrated when the page or diagram is
revised. The following describes the sections and informa-
tion provided in this manual.

Section 1—General information and Specifications:
Contains instrument description, electrical specifications,
environmental characteristics, accessories, installation,
and repackaging for shipment instructions.

Section 2--Operating Instructions: Information relative
to operating and checking the instrument operation.

Section 3—Performance Check: Procedure o check
the operational performance and electrical specifications
of the instrument. Two-part section provides an incoming
inspection type check and a detailed electrical perfor-
mance verification. ‘

Section 4—Calibration Procedure: Describes test
equipment setup and adjustment procedures required to
calibrate the instrument.

Section 5—Circuit Description: Provides basic and
general circuit analysis that may be useful when servicing
or operating the instrument.

Section 8--Maintenance Instructions: Describes
routine and corrective maintenance procedures with
detailed instructions for replacing assemblies, sub-
assemblies. and individual components. An exploded
drawing is part of Section 10,

@

Section 7—Options and Modifications: Provides data
on production options available.

Section 8--Electrical Parts List: Provides information
necessary 1o order replaceable parts and assemblies
related to the electrical functions of the instrument.

Section 9-—Diagrams: Provides functional block
diagram and detailed circuit schematics. Located adja-
cent to the diagram {usually on the back of the preceding
diagram) are pictorial layout drawings which show sub-
assembly and component locations. Voltage and signal
level information, if applicable, is included o aid in
troubteshooting.

Section 10—Mechanical Parts List, Expioded Drawings
and Accessories: Provides information necessary to order
replaceable mechanical parts. The Parts List is cross-
referenced to the Electrical Parts List when appropriate.
Exploded drawing shows sequence of assembly and
identifies assemblias.

Changes and Corrections: Provides updating informa-
tion for the manual in the formof inserts. Thaseinserisare
incorporated into the manual text and diagrams when the
manual is updated.

Description

The TR 502 Tracking Generator operates with the 7L13
or 7L12 Spectrum Analyzerto provide a calibrated rf signat
for swept frequency applications from 100 kMz to
1.8 GHz. The output frequency of the TR 502 can be
adjusted to track the spectrum analyzer frequency within
10 Hz. The TR 502, a two-wide unit compatible with the
T 500 Modular Series instruments, is normally used with
the T™M 503 (Option 7) Power Module. This permits the
optional use of a digital counter such as the DC 502
Option 7. A bright dot, on the spectrum display. identifies
the frequency location on the sweep that is indicated by
the counter. Higher range counters to 18 GHz can be
used by connecting thelr inputtothe TR 802 AUXRF OUT
connector.
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General Information and Specifications—TR 502

ELECTRICAL CHARACTERISTICS

The following characteristics and features apply tethe
TR 502 and TR 502/7L13 Spectrum Analyzer system.
They are appiicable over the environmentat specification
limits for the TM 500- and 7000-Series mainframes.

Frequency Range:

Qutput Level:

Maximum Out-
put Position
(0 dBm):

Range:

Relative Level
Accuracy:

Qutput Impedance:

Flatness:

TR 502

TR 502/71.13
System:
Dynamic Range:

TR 502/71.13
System:

Residual FM (peak

to peak):
TR 502

TR 502/7L13;
Auxiliary Output:

Spurious Output:

Harmonic
Content:

Non-Harmonic
Content:

1-2

The TR 502 tracks the 7L13 tuned
input frequency from 100 kMz to
1.8 Gz

0 dBm £0.5 dB.

0 to —59 dBm in 10 dB and 1 dB
steps.

+0.2 dB/1 dB step to a maximum
of +2.6dB. A front panel controtl
provides an additional 2 dB of
attenuation.

50 {3 nominal, VSWR is 2:1 or less

to 1.8 GHz.

Within +0.5 dB, from 100 kHz to
1.8 GHz.

Within 12 dB, from 100 kHz to
1.8 GHz.

110 dB or more.

1 Hz or less.
10 Hz or less.

0.1V rmsminimum,inte 50 (X load.

20 dB or more below the carrier.

40 dB or more below the carrier.

ENVIRONMENTAL CHARACTERISTICS

This instrument wili meet the electrical characteristics
over the environmental limits of the TM 500-Series Test
and Measurement System Power Module, Complete
details on test procedure, including failure criteria, etc.,
can be obtained from Tektronix, Inc. Contact your local
Tektronix Field Qffice or representative.

Operating and Storage Requirements:

0°C to +55°C.
—54°C 10 +75°C.

Operating Temperature Range:
Storage Temperature Range:

ACCESSORIES

Standard Accessories
Two coaxial cables, 50 O

28.5 inches 012-0643-00
Logic Interface Cable 012-0648-00
Adapter, "N male to

BNC femaie” 103-0045-00
Retainer Plug-in 343-0604-00
Manual, instruction 70-1735-00

Optional Accessaries
Adapter, SMA Male to
BNC Female 015-1018-00
INSTALLATION

Initial Inspection

This instrument was inspected hoth mechanically and
electrically before shipment. It should be free of mars or
scratches and electrically meet or exceed all
spacifications. To confirm this, inspect the instrument for
physical damage incurred in transit and test the electrical
performance by following the Operating instructions in
Section 2 and Performance Check Procedure in Section 3,
If there is damage or deficiency, contact your local
Tektronix Field Office or representative.

Instailation

This instrument may be shipped instalied in the TM 500
Series Power Module and ready for use as a bench
instrument or it may be shipped as an individual unit. If
shipped as an individual unit, install the TR 502 into the
TM 500 Power Module as illustrated in Fig. 1-2. After
instaliation connect the TM 500 to a suitable power source
and proceed as directed in the Operations section of this
manual.



General Information and Specifications—TR 502
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Fig. 1-2. Plug-in Module Instaliation/Removal.

REPACKAGING FOR SHIPMENT

If the Tektronix instrument is to be shipped to a
Tektronix Service Center for service or replacement,
attach a tag showing, owner {with address} and the name
of an individual at your firm that can be contacted, plus
complete instrument serial number and a description of
the service required.

Save and re-use the shipping container your instru-
ment was shipped in. If the original packaging is not
available or unfit for use, repackage as follows:

1. Obtain a shipping container made of heavy cor-
rugated cardboard or wood with inside dimensions of no
less than six inches more than the instrument dimensions:
this witl allow room for cushioning. Refer to Table 1-1 for
carton test strength requirements.

@

2. Wrap the instrument in heavy paper or polyethylene
sheeting to protect the finish of the instrument. Protect the
front panef with urethane foam or cardboard strips.

3. Cushion the instrument on all sides by tightly
packing dunnage or urethane foam between the carton
and the instrument, allowing three inches on all sides.

4. Seal the carton with shipping tape or an industrial
stapler.

TABLE 1-1
Gross Weight (Ib) Carton Test Strength {Ib)
10—30 275
30—120 375
120--140 500
140—180 800

f you have any questions, contact your locai Tekironix
Field Cffice or representative.
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Section 2--TR 502

OPERATING
INSTRUCTIONS

Introduction

This section describes the function of the front panel
controls and connectors, installation of the TR 502 into
the TM 500-Series mainframe, interface connections to
the spectrum analyzer and freguency counter. ad-
ustments required to calibrate the TR 502to the spectrum
analyzer. and how to use the tracking generator.

About the Tracking Generator

The TR 502 Tracking Generator is a two wide plug-in
unit for the TM 500-Series {Option 7} Power Modules. It
operates with the 7L13 or 7L12 Spectrum Analyzer to
provide a constant, level-calibrated rf signal source, that
precisely tracks the spectrum analyzer input frequency
from 100 kHz to 1.8 GHz. Signal output level is calibrated
and adjustable from 0 dBmto 59 dBmin 1 dB steps. The
Spectrum Analyzer/Tracking Generator system can be
used to display frequency response of various devices
such as fiiters, amplifiers. efc. thatare connected between
the tracking generator RF OUTput and the spectrum
analyzer rf input connector.

Whenthe TR 802 is installed in a modified three-wide or
larger, power module, a frequency counter such as the
DC 502 can be connectad to the AUX OUT and used {o
accurately measure the frequency for any fixed position of
span. When the analyzer is in the non-sweep mode, the
TH 502 output is & cw signal and the counteér reads
continuously. H a DC 802 Option 7, or similar counter is
used, the TRACKING GEN LOGIC is interfaced with the
7L13 Spectrum Analyzer so operational logic from the
TR 502 controls the sweep function of the spectrum
analyzer and the frequency counting of the counter. Adot
is displayed at sweep center to indicale where and when
the frequency count 15 taken.

The TR 502is installed in the TM 500-Series mainframe
by aligning the upper and lower guide rails with the plug-in
compartment tracks and pushing the TR 502 into the
compartment until the front panel is flush with the
mainframe front panel. Toremove, pull the releaseiatch to
disengage the locking mechanism and puit the unit cut.
See Fig. 1-2.

Function of the Front Panel Controls and

Connectors

The following is a description of the controls and
connectors on the TR 502

OUTPUT LEVEL: Selects 0 dB to 59 dB of attenuation in
1 dB steps of the calibrated output signat,

@

VAR dB: This control provides continuous ouiput level
adjustment over a range of 2 dB.

DOT INTENSITY: This control sets the brightness of the
displayed frequency indicating dot when the TR 502 is
used with a DC 502 Option 7, or equivalent frequency
counter, and the TR 502/7L13 Spectrum Analyzer is
operating in the sweep siop mode.

TRACK ADJUST: Adjusts the frequency offset belween
ihe TR 802 Tracking Generator output signal and the
tuned input frequency of the spectrum analyzer.

QUTPUT CONNECTORS:

RFOUT A0 dBmto —61 dB.50 (3, signal sourcewitha
frequency that tracks the spectrum analyzer. Quiput
level depends on the setting of QUTPUT LEVEL and
VAR dB controls,

AUX RF OUT: Ascurce of the output signal for auxiliary
tast equipment such as a frequency counter. This
output connector must be terminated in a 50 Qload to
maintain flatness.

INPUT CONNECTORS:

1st LO IN and 2nd LO IN: These interface o the
spectrum analyzer 13t LO and 2nd LO Output connec-
tors.

TRACK GEN LOGIC: Interfaces operational logic
between the tracking generator and the spectrum
analyzer to operate the system with a compatible
frequency counter.

Operational Check and Calibration

The TR 502 plugs into and receives its power from a
TM 500-Series mainframe. 1t operates with the 7013 or
7L12 Spectrum Analyzer. The Tst and 2nd LC signal from
the spectrum analyzer are applied, via coaxial cables. to
the 1st and 2nd LO INput connectors for the TR 502 1f the
TR 502/7L13 system is used with a DC 502 Option 7
Digital Counter, a third cable interfaces between the
TR 502 and 7L13 Spectrum Analyzer 1o supply the
necessary logic data for the various counter and spectrum
analyzer operating modes. This interface cabie is used
when a counter is part of the system.

2-1



Operating Instructions—TR 502

1. Preliminary

a. Insertthe TR 502 ina TM 500 power unit mainframe
{TM 500 Option 7y and the spectrumanzalyzer (7L13) into a
7000-Series mainframe,

b. Using the coaxial cables, supplied with the standard
accessories, connect the 1st and 2nd LO Cuiput ports of
the spectruam analyzer to the 1stand 2nd LO INput ports of
the TR 502, then connect the RF OUT to the RF Input of
the spectrum analyzer. If a frequency counter is used,
connect the AUX RF OUTput ofthe TR 50210 the RF Input
of the counter. Fig. 2-1 illustrates system hookup.

¢. Setthespectrumanalyzer Span/Divio Max, Resolu-
tion to 3 MHz, Disptay Mode to 10 dB/Div, Refarence
Level to O dBm, and switch an the power o all units,

d. Setthe QUTPUT LEVEL of the TR 502to —10 dBm
and check for a level {3 dB) across the spectrum
analyzer display {100 kHz 1o 1.8 GHz).

2. Check Qutput Level

a. Change the spectrum analyzer Reference Level to
0 dBm. Set the TR 502 QUTPUT LEVEL and VAR dB
controls foran output of 0 dBm (fully clockwise).

FREQUENCY
COUNTER

QuT
INPUT OUT(\
0 4\0 ¢ o
1= . - ]
2rd LO
1st LO

N-TO-BNC

ADAPTER

3mm, SMA-TO-BNC
ADAPTER

@O
o)
ba0on
gogag
O 0
1
BSU TL13
L] — @
@ © )
BF . o
IN
piplao o O
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Fig. 2-1. TR 502/7L13 Spectrum Analyzer System with a Frequency Counter.
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b Decrease the TR 502 QUTPUT LEVEL to —50 dBm
in 10 dB increments and increase the spectrum analyzer
sensitivity in 10 dB increments. Note that the display level
remains constant.

c. Return the TR 502 QUTPUT LEVEL to 0dBm.
change the spectrum analyzer Freg Span/Div to 1 MHz
and the Display Mode to 2 dB/Div. Adjust the spectrum
analyzer Ref Var control or the TR 502 VAR dB controlto
set the display at some graticule division.

d. Decreasethe TR 502 QUTPUT LEVEL in1 dBsteps
and note that the display levet decreases proportionately.
Feturnthe OUTPUT LEVEL and VAR dB controlto 0 dBm.

e. Rotate the VAR dB control through its range and
note that the display level decreases in accordance with
the calibrated scale on the front panel. Return the control
to its 0 ¢B position and/or the spectrum analyzer Ref Var
controf to Cal.

3. Tracking Adjust

This control adjusts the TR 502 output frequency to the
input frequency of the spectrum analyzer.

a. Set the spectrum analyzer Reference Level to
+10 dBm and the Display Mode to 2dB/Div. Set the
TR 502 QUTPUT LEVEL and VAR dB controls for an
output of 0 dBm {fully clockwise}.

b. Decrease the spectrum analyzer Freq Span/Div
towards 200 Hz while adjusting the TRACKING ADJUST
control for minimum frequency offset. This corresponds
to maximum response on {he display.

NOTE

ifthe TR 502 is used with a 7L13 Spectrum Analyzer
the TRACKING ADJUST may run out of range at
high resolution (3 kHz or less) settings because the
IF in some sarly production 7L13 units may deviate a
small amount from 108 MHz. if this occurs. notify or
contact vour local Tektronix Field Office or
representative (o correct this situation.

Operating instructions—TR 502

Measuring Frequency

The TR 502 features a sweep-stop operational mode
that stops the sweep al center screen, centers the dot,
instructs the frequency counter 1o fake a freguency
measurement, then allows the sweep 1o continue. Gate
{count) time ig determined by the phase lock mode of the
analyzer. When the analyzer is phase locked. the frequen-
cy count is accurate to the nearest 10 Hz and when the
analyzerisnotphase locked the accuracy of the countis to
the nearest 100 kHz. This sweep-stop mode can be
switched off by the DOT INTENSITY control. Logic data,
to siop the specirum analyzer sweep and operate the
counter, is transmitted through the interconnacting cable
between the TRACK GEN LOGIC connectors and the data
lines between the interface connectors of the TM 503
Option 7, orother compatible TM 500-Series mainframes.

in the non-sweep {Manual or gxternal) the count is
continuous. If the TR 502 is used with a 7012 Spectrum
Analyzer, or the frequency counter is not compatible with
the operational logic of the TR 502, the analyzer shouid be
operated in the non-sweep modes o measure frequency.

Connect and operate the system as follows:

1. Connect the AUX RF QUT through a 50 Q cable to
the frequency counter Input. If the system has the
Tracking Generator Logic feature, connect the logic
interface cable to the TRACK GEN LOGIC connectors.
Note: TM 500-Series mainframe must have the data lines
between the interface connectors (Option 7 for TM 503}

2. Turn the power on.

3. With the 7L13 in the sweep mode, turn the DOT
INTENSITY on and adjust the brightness level of the
frequency dot.

4. Counter should now indicate the frequency of the
dot.

NOTE

The sweep stop trigger leve! ofthe TR 502 should be
adjusted to match the 7L13 center screen level
Accuracy of the dot s not affected however. If a hole
exists between the sweep stop point and the dot, it
cart be removed by referring to the Calibration
section for adjustment procedure.
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Section 3—TR 502

PERFORMANCE CHECK

Introduction

This section contains two parts: An operational check-
out procedure, for ncoming inspection and instrument
familiarization {this requires no test equipment) And a
performance check procedure, that requires test equip-
ment as the measurement standard to verify instrument
specifications  such  as output level and flatness
characieristics. The ifatter portion can be used o deter-
mine if the instrument needs repair or recalibration.

1. Preliminary Preparation

Connectthe TR 502 to the TL13 and/or 7012 Spectrum
Anatyzer and perform the prefiminary front panel set-up
procedures and calibration described in the Operating
Instructions.

2. Check Frequency Range

a. Setthespectrumanalyzer Reference Levelto 0 dBm
oy inserting rf altenuation. Set the vertical dispiay to
10 dB/Div. the $pan/Div te Max Span with the Resolution
coupled {3 MHz) and switch the Phase Lock on. 3et the
TR 502 OUTPUT LEVEL to © dBm with the VAR dB control
at 0. Connect the TR 502 RF COUT to the TL13 or TL12 RF
Input by means of a short 30 0 coaxial cable.

©. The display should be a horizontal line near full
screen amphitude over the full 1800 MHz span across the
screen,

3. Check RF OUT Amplitude Range

a. Set the spectrum analyzer Center Frequency to
500 MHz. Set the Freq Span/Div 1o 5 MHz with the
Resolution coupled. Switch the Display Mode to 2 dB/Div
and ieave the Reference Level at 0 dBm.

b Reduce the TR 502 OUTPUT LEVEL setting from
0cdBm o ~8dBm in 1 d8 steps. Display level on the
spectrum analyzer should drop by 4.5 =1 division (8 di3
2.0 483,

¢ Rotate the VAR 4B control through its full range.
The display level on the spectrum analyzer should change
about 1 division. Return the VAR dB control to its 0 dB
position,

B

d. Reduge the OUTPUT LEVEL from JdBm to
-50 d8m oin 10 B steps while changing the spectrum
analyzer Reference Level from 0 dBm to - 50 gBm. The
dispiay level should return to the original reference level
{within - 1.0 division) after sagh step

4. Check Flatness

a. Set the spectrum analyzer Freg Span Div to Max
Span with the Resolution controf coupled (3 MMz Leave
the vertical display at 2 d8/Div and the Refarence Lavel at
0dBm.

b, Setthe TR 502 OUTPUT LEVEL to 10 dBm

¢. Observe the display flatness. Display should be flat
{within =1 division or =2 dB) overthe 100 kiMzto 1 8 GHz
span (see Fig. 3-1). Disregard the spectrum analyzer 0 Hz
response at the [eft edge of the display.

PERFORMANCE CHECKS WHICH
REQUIRE TEST EQUIPMENT

Introduction

The following procedures check the amphiude range
and accuracy. TR 502 output flatness, residual FM. aux-
ihary output level, and output level of spurious signals

Equipment Required

a. Power Meter: Measurement range up o 0 dBm
General Microwave Model 454A orHewiett Packard Model
435A with 8482A Power Sensor.

b. Test Spectrum Analyzer: Tekironix 7013 or 7L12

c. Mainframe for Spectrum Analyzer Tektronix 7000-
Series with storage; such as 7613,

1. Check Amplitude Range and Output Flatness

a. Set the spectrum analyzer Center Frequency o
50 MMz and decrease the Freq Span/Div o 0 Hz so the
frequéncy is not swept. Switch the Phase Lock on

31



Pertformance Check—TR 502

b. Connect the TR 502 RF CUT to the power meter
with & short length of 50 (2 coaxial cable. Set the VAR dB
controlto 0 dBand the OUTPUT LEVEL dBm selectorto .
The power meter should indicate 0 dBm =0.5 dB.

¢c. Reduce thea OUTPUTLEVELaBmin 1 dBstepsthen
10 dB steps and check that the power meter reading
indicates the OUTPUT LEVEL, within 0.2 dB/dB step toa
maximum of =2.0 dB for the tota! 9 dB or 50 dB rangse.

d. Returnthe OUTPUT LEVEL dBm to Oand check the
QUTPUT LEVEL at various frequency points throughout
the 1.8 GHz range.

e. Power meter should indicate 0 dBm 0.3 dB for all
frequency points checked.

2. Check Auxiliary Cutput Power

a. Leave the spectrum anaiyzer controis as previously
set in step 1. Connect the power meter to the TR 802 AUX
RF CUT. Set tne OQUTPUT LEVEL dBm control to
—10 dBm to terminate the RF QUT connector.

b. Tune the spectrum analyzer frequency over the
100 kHz to 1.8 GHz range and check that the AUXRFOUT
poweris atleast —7 dBm (0.1 V rms into 50 ) as indicated
on the power meter over the frequency range.

NOTE

This specification is the minimum outpuf level.
Qutput varies with VAR dB control setting. Instru-
ment should putout —7 dBm even with VAR dB in the
iow-powsr position.

3. Check Residual FM (peak to peak)

a. Tune the spectrum analyzer frequency to 50 MHz.
Leave the Freqg Span/Div at 0 Hz.

3-2

b. Connect the TR 502 RF OUT to the input of a test
TL13 or 7L12 Spectrum Analyzer. Set the test spectrum
analyzer Reference Level at 9 dBm, the Freg Span/Div at
200 Hz with the Resolution at 230 Mz. Adjust the TR 502
output frequency with the spectrum anaiyzer so its outou!
is centered on the test spectrum analyzer display. Check
the display for residual fm. Residual fm should notexceed
100 iz with the 7L13 or 200 Hz with the 70112,

NOTE

Use a Freq Span/Div of 500 Hz with a Resclution of
300 Hz when checking a 7L12/TR 502 System.

4. Check For Spurious Signals

a. Leave the TR 502/Spectrum Analyzer system con-
trols as previousiy set in step 3 and set the test spectrum
analyzer controls as follows: Freq Span/Div o 20 MHz
with the Resolution coupled, Center Frequency 100 MHz,
and Display Mode of 10 dB/Div.

b. Check the harmonic reiated spurii {at 100 MHz,
160 Mz, and 200 MHz) are at least 20 dB down from the
tracking generator output level at 50 MHz.

¢. Tune the test spectrum analyzer frequency up to
1800 MHz checking that all non-harmonic {not multipies
of 50 MMz} spurii are at least 40 dB down from the
reference level at 50 Mz,

d. Tune the TR 502/Spectrum Analyzer system 10
other reference frequencies within the freguency range
and check to ensure non-harmenic spurii are at least
20 dB down from the reference.

This conciudes the performance verification check for
the TR 502/Spectrum Analyzer system,



CALIBRATION

This section provides adiustment procedures and
internal chacks for the TR 502 After calibrauon. perform
the Performance Check 1n Section 3 ta verify instrument
performance The fimits, tolerances and waveform ii-
lustrations in this procedure are aids to calibrate the
instrument and are notintended as circudt specifications

Complete or Partial Calibration

The procedure is written In a logical sequence. I the
instrument is known to be completely out of calibration,
the sequence should be followed. The circuits. inciuding
the microwave mntegrated circuits. for this instrument are
very stable Complete calibration or recalibration may
therefore be necessary only after a component has been
reptaced or the instrument fails to meet performance
requirements. The Performance Check has been wrilten
to lead you to the proper adjustment or circuil. We advise
recaliprating only those circuits that do not meet
specifications. Turn to the desired step and prepare the
instrument for zalibration by referring to the preceding
setup and controls settings then adjust or calibrate as
directed.

The 2.2 GHz four-cavity filter ancd mixer adjustments
arg only required ifthefilter or mixer assembly isreplaced.
The adjustment procedure for this filter is part of the
replacement instructions in the Maintenance Instructions
{Section 8 of the manual.

The instrument should be cleaned and inspected. as
described in the Maintenance section, before performing
a complete calibration.

Adjustment and Test Locations

Test point and adjustment locations are shown with or
adiacent to the written procedure. These points and
adiustments are accessible with the outer coversremoved,

History Information

The instrument and manual are pericdically evaluated
and updated, If modifications reguire changes to the
calibration procedure. history information applicable to
earlier instruments is integrated intc or written as a
subpart of the step.

Interaction

Adjustmeants that interact with other circuits are noted
and referance made o the affected circuit

@

Section 4—7TR 502

PROCEDURE

Equipment Required

The eqguipment that s required to recalibrale thus
instrument ncludes the equipment histed for the Perior-
mance Check plus the following:

DC Voltmeter or
Multimeter:

010 50 V range: Tekironix DM 501
of the TM 500-Series or a Triplaty
Model 830-PL

Frequency Counter:  Freguency range to 80 MHz, short
term stability 1 part in 10 resolu-
tion 200 Hz @ 52.5 MKz, Tektronix
7014 for the 7000-Serigs or &
0C 501, DC 502, of  TM 300-
Series,

Vertical Amplifier Sensitivity 5 mV to 5 V. Bandwidth

FPlug-In Unit: 30 MMz or better.
1X Probe Taktronix PEOB2A.
(100 MiHz):
10X Probe Tektronix PEOGZA.
(100 MHz}:

Plug-in Extender
for T™M 500

Tekironix Part No. 087-0845-01.

Preliminary Preparation
NOTE

instrument calibration should be performed with the
ambient temperature eqgual to the normal operaling
temperature. after a warmup period. with power on.
eaual lo the warmup requirements for the 7L13 or
FL12 1o stabilize.

a. Check the frontpanel controls for smooth operation
and proper indexing.

b Turn the power to the TR 302 off Remove the
TR 502 from the TM 500 mainframe and cgonnect it
through a flexible plug-in extender to the mamirame
intarface connector Fig. 4-1 illustrates typical setup for
calibration. Turn the power on.

c. {f adjustment of the 525 MHz Mode Adjust s
required. remove the cover piate to the honeycomb
assembly 1o gain access to the mode adjustment.

4.1



Calibration Procedure—TR 502

7G0C SERIES OSCILLOSCOPE

N

POWER METER

O TRS502 O

RE QUT

TUNING TOOL

TM503
: | L
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pu FLEX INTERFACE RE IN
C CONNECTOR O 5\ 7L13 O
1X PROBE
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1735.4

Fig. 4-1. Setup tor Calibration.

NOTE

This adiustment s reguired only when tracking
accuracy 15 out of specifications or a frequency-
determining component. such as the crystal or the
IC 15200 has been replaced.

1. 52.5 MHz Oscillator Mode Adjust

a. Connect a frequency counter. through a 1X probe.
to receptacle K or W520: and the tnput to a vertical
ampiifiar, through a 10X probe, to receptacie K or W250
[Fig. £-2).

4.2

NOTE

Use a low-capacitance probe to minimize loading
and connect the ground legd of the probe {0 the
TR 502 chassis. Output of US208 s approximalely
800 mV peak to peak.

b, Agiust the Mode Adjust C524 (Fig 4-2} sc the
52 5 MHz oscillater starts at any position of the
TRACKING ADJUST control as the power is turned off
and an. (Power shouid be off tong enough for the supply
valtage to decay before switching back on )
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Fig. 4-2. Location of receplacie K, W520, and C524,

c. Check the frequency range of the TRACKING
ADJUST and if necessary, adjust ©524 (Mode Adjust) so
the range is at least 1.0 kkz either side of 52.5 MRz,

d. Replace the honeycomb cover then check the
TRACKING ADJUST range to ensure that the tracking
accuracy is such that it tracks the 7L13 or 7012 input
frequency at the lowest resolution bandwidth settings
(30 Hz for 7L13, 300 Hz for 7L12).

2. Adjust the Normalizing Attenuator
NOTE

The range of this adjustmentis broad. It should only
require adjustment when the 2.095 GHz oscillator
and Amplitude Control assembly is replaced or the
flatness is out of specification.

a. Set the specirum analyzer Frequency Span/Div 1o
Max and Time/Div to 10 ms.

b. Adjustthe Signal Level Normalization with R215 for
1.5V drop across B210 (Fig. 4-3).

3. Qutput Level Calibration

a. Apply the 50 MHz Calibrator signal to the spectrum
analyzer input and tune the center frequency to 50 MHz.
Reduce the Freguency Span/Div to 0 keeping the input
tuned to 50 MHz.

b. Remove the Calibrator signal to the analyzer and
connect a power meter (such as HP Mode! 435A) to the
TR 502 RF OUT.
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Calibration Procedure—TR 502

c. Set the VAR dB control to —2 and adjust the Min
Cutput Level with R225 (Fig. 4-3} for -2 dBm outputievel,

d  Set the VAR dB control to 0 and adjust the Max
Qutput Level with R220 (Fig. 4-3) for O dBm.

2. Setthe VAR dB controlto —1 and adjustthe VAR dB
Linearity with R222 (Fig. 4-3) for 1 dBm

f. Recheck the 0 and -1 positions because of interac-
tion.

g. Check the output level calibration at —0.5and —1.5
settings of the VAR dB control.

4. Sweep Trigger Level Adjustment

The Sweep Trigger Level is adjusted io malch the
TR 502 sweep stop trigger level to the 7L13 center screen
fevel,

a. With the TR 502/7L13 and compatible frequency
counter (DC 502 with Gption 7) connected as a system
andthe TR 502 out of the TM 500 Power Module compart-
ment. on an extender cable, calibrate the 7L13spanscthe
center of the display is accurate (see 7013 Operating
Instructions).

Fig. 4-3. Location of Signal Level Normalization Adjustment
R215, and Outpul Level Calibration Adjustments R225, R220.
R222.
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by N - > +10d8a | 0277 M2 3 W4T RES
. A%
TRIGGER LEVELg.
ADJUSTMENT ¢ -
e T R -
‘ iR p PR
i
248/ HAX
{A} Sweap stop prior to center screen.
1735-7 T T
Odle | 0340 MHZ 3 WY RES
Fig. 4-4. Location of Trigger Level Adjustment.
b, Set the 7L13 Fregeucney Span/Divto Max and turn
the TR 502 DOT INTENSITY control clockwise until the
dot is visibie on the analyzer display. ~
‘1 #‘z \'\
L M Y \,
c. Adjust the Sweep Trigger Level R475 (Fig. 4-4) until
the sweep stop point is next to the dot (Fig. 4-5). 208/ MAX
{B} Sweep stop at center scraen,
This completes the calibration procedure for the 1735-8
TR 502 Verify its operation by the Performance Check in
Section 3 Fig. 4-5. How the sweep stop should align 1o the dot position.
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Section 5—TR 502

CIRCUIT DESCRIPTION

This section describes the functions of the major
circuits and their relationship to each other. The descrip-
non is genaral and is intended as an aid for the technician
and operator to faciiitate servicing the mstrument or
operating it to its fullest capabilities. The section starts
with a block diagram description. followed with a more
detailed analysis of the major circuits. The diagrams may
contain typical waveforms, voltage data. and signal levels
for fuli screen display. tohelp understand circuit functions
and aid in troubleshooting.

BLOCK DIAGRAM DESCRIPTION

The spectrum analyzer {TL13 or TL12) up-converis its
input signal frequency to a 1stIF of 2.095 GHz. by the st
LO (focatl osciliator) freguency, then down-converts this
2.095 GHz by the 2nd LO frequency to obtain an iF of
105 MHz. The TR 502 Tracking Generator reverses this
sequence to generats an output signal with a frequency
equal to the input frequency to the spectrum analyzer. For
axample: an input signal frequency of 900 MHz to the
spectrum analyzer is up-converted to 2.095 GHz by the
mixing action with the 1st LO frequency of 2.995 GHz.
This sigral is then converted down to 105 MHz by
neterodyning the 2085 GHz with the 2nd LO signal
frequency of 2.2 GHz. The TR 502 Tracking Generator
converts a 105 MHz reference signal to 2095 GHz by
using the 2nd LO signal (2.2 GHz) in a phase-lock toop.
This 2.095 GHz is then mixed with the 1st LO signal of
2.695 GHz to generate an output of 900 Mz,

The tracking generator 2.095 GHz oscillator is phase-
locked 105 MMz below the spectrum analyzer 2nd LO
frequency. This difference frequency, from the mixer. is
maintained at 105 MMz by dividing it down to 52.5 MHz
and comparing this to a 52.5 MHz crystal-controlied
oscillator. A voltage that is proportional to the phase
diffarence is fed bpack as an error signal 10 keep the
2 095 GHz voltage-controlled oscillator offset 105 MHz
below the 2nd LO input signal,

The 2.095 GHz signal is passed through a directional
couplar which couples some of the signal to the phase-
lock loop and directs the remaining energy through a
normalizing attenuator {which establish ampiitude level) a
2.2 GHz low-pass filter {1o attenuate harmonics and upper
sidshands from the output mixer). a second leveling
attenuator, an isolation ampiifier. and a 8 ¢B attenuator
into the output mixer. The isolation amptifier prevents
energy. from the output mixer, feeding back into the

@

2.095 GHz oscillator and the ~nase-iock mixer circunt At
zero frequency the 15t LO s near 2.095 GHz which, o
allowed to feed back to the 2 095 GHz oscitlator. would
disable the phase-lock operation The £ dE altenuator
provides the proper impedance termination into the
output mixer to reguce the effects of output imeedance
characteristics of the isolation amplifier

The conversion loss througn the cutput mxer i3
constant with frequency The amplitude tevei of the IF
signal tracks the amplitude of the risignal with about 8 48
to 8 dB of toss. The IF evel is therefare set by contrailing
the rfinput level. A constant pufput tevel is maintained by
means of a feedback loop that controls the attenuation in
the 2095 GHz signal path. The forward signal path
through the attenvator affects the signai levet at the ievel
detector. The feedback path applies this level to the
feveling atlenuator as a correction signal so the cutput
remains constant over the freguency range of the instru-
ment,

The input signat from the 15t LO s 3 mW ormore Thisg
is amplified by the 2.1 GHz to 3.9 GHz amplifier 50 the
tevel intg the LO port of the output mixerisbetween > mwW
to 10 mw. Harmonics of the input signal frequencies are
attenuated oy the 2.1 GHz to 3.8 GHz bandpass filter He-
entrant modes of the bandpass filter are eliminated by a
iow-pass filter Good termination for the amplifier and
bandpass filter is provided by the two isolators. Isolation
netween the output mixerand the 1stLOis provided by the
twoisolators and the amplifier This isolation and the filter
prevent signals inthe 0 to 1.8 GHz and 4.2 GHz to 8 GHz
range from getting back into the spectrum anaivzer. These
signais. f allowed to feed back to the spectrum analyzer
would degrade the analyzer sensitivity and cause the
baseiine of the display to ift

The operational logic interfaces the TR 502 to the
spectrum analyzer and an exiernal digital counter. This
logic controfs the sweep function of the spectrum analyzer
and the frequency counting function of the frequency
counter for the various modes of operation.

DETAILED DESCRIPTION

RF and Microwave Circuits

The RF section consists of microwave assemblies that
include microwave integrated circuits inmetal enclosures
Because repair of these assemblies requires special
technigues and eguipment we recommend raplacing the
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Circuit Description—TR 502

entire assembly if it should fail. The diagrams for these
agsemblies show only the pasic configuration and il-
lustrate their function and do paths between the external
connectors

The mput signal from the spectrum analyzer 18t L0 is
amplified to a level of zbout 10 mW py the 2.1 GHz o
3.9 GHz amplifier. Gain of the amplifier s nominally § d8
Because of gain characieristics, this amplilier operates as
a himiter and providas a relatively constant output over 3
wide range of input signal levels. This limiting action
provides a constant LO signal level 1o the output mixer
when the TR 502 s interfaced with different specirum
analyzers

The 2 to 4 GHz sciators have less than 0.4 dB 1oss in
the forward direction and more than 20 dB loss in the
reverse diraction. The 45 GHz low-pass filter is a tubular
type fHlter used to attenuate the re-entrant mode of the
interdigital bandpass filter (third multipie of its pass-
bandl. This bandpass filter attenuates harmonics of
21 GHz to 39 GHz signals thal are generated by the
spectrum analyzer and the saturated 2.1 GHz to 2.9 GHz
amplifier. This filter aiso attenuates any 0to 1.8 GHz and
42 GHz to b GHzsignals thatreturn from the output mixer
of the TR 502.

The mixer requires aboul 5 mW into the LO portanda
nominal —~24 dBm into the rf port. The IF output of the
mixaris about 30 dBm gover the frequency range of 0 to
1.8 GHz.

Thne 2nd LO signal from the spectrum analyzer is
applied through a 20 dB attenuator. a 2.2 GHz low-pass
filter and a four-cavity bandpass filter to the mixer. The
22 GHz iow-pass filter attenuates or blocks the re-entrant
modes (8.8 GHz and 11.0 GHz) of the multi-cavity band-
pass fiiter. The pass-band of the filler 1s narrow enough to
attenuate the 2,005 GHz osciliator signal and prevent thig
signaf from getting back nto the spectrum analyzer,
Adjustment of the bandpass filter response is ac-
complished by the four tuning screws, oneforeach cavity,
The signal then passes to a two-diwode balanced mixer
where itis mixed with the 2.095 GHz osciliator signal. The
mixer 18 agdjusted for batance and coupling.

The 105 MHz IF signal from the mixerispassed through
a directional coupler and an all-pass network to the
105 MHz amplitier. The all-pass network terminates the
nigh frequency energy that comes through the directionat
coupler

The 2.085 GHz osciiator uses a resonant micro-strip
line in the collector ofacommon-bhase transistor osciliator
to establish s frequency [1is tuned {about 20 MHz) by
varying the collector voltage to change the collector-to-
base capacitance

5.2

The 2.095 GHz sigral is fed from the dirgco
coupler to a PN diode attenuatar with the dicde .
as a varable resistor. The circuit s basicaliv a 77 tyoe

varigs from open circuit to about 5 (2 icurrent ingraase
from O to about 5 mAY Thig variable allows for the qmitiatl
adjustment of the output level range

The 2.2 GHz low-pass filter attenuates harmonics of
the 2.085 GHz frequency in the forward direction. and
higher frequencies {ie. 2.2 GHz and higner; that get
through the isoiation amplifier from the output mixer

The feveling attenuator is identical to the normalizing
attenuator. The isclation amplifier gain s about 7 4B with
greater than 20 dB of reverse isolation lis output drives
the mixer through a 6 dB attenuator

The lower conversion frequencies from the mixer pass
through a 3 dB attenuator and low-pass filter o the
wideband amplifier. The 3 dB attenuator provides a
wideband {10 8.6 GHz) termination for the mixer. The low-
pass filter altenuates 2.0895 GHz and its upper sideband
frequency components {that come out of the mixer) from
reaching the wideband amplifier

The fow-pass filter is flat to 1.8 GHz and rolls off with a
sharp notch at 2.085 GHz The 0to 1.8 GHz signalis then
amplified about 40 dB by the wigdeband amplifier then
passed through another 1.5 Gz low-pass filtar to the
power divider and levei delector

The second 1.8 GHz low-pass filter attenuates frequen-
cies above 1.8 GHz which may be generated by the
amplifier. Harmonic distortion increasss as the signal
frequency or level increases.

The level detector is a directional peak detector that
senses the forward power but not the reflected or reverse
power Forward power is independent of the ipad. Power
lass through the divider (o the BF QUT connactoris about
8 dB and 9.5 dB to the AUX RF QUT connector. Powear at
the AUX RF QUT portis therefore about 3.5 2B below the
power at the RF OUT port. The output attenuator provides
calibrated 1 dB and 10 dB steos of output power to the RF
OUT connector,

Bias and Leveling Loop Circuitry

Bias for the amplitiers. in the microwava assembly and
the isolation amplifier. s supplied by five bias supphes
150, UTB0. U170, U180, and U240) on the Bias circut
board. The bias circuits ang amplifier are connected as a
feednack loop with the collector load current ot ihe



ampiifier sensed as & voltage by the input resistor (R to
the operational ampliifier. This voltage is compared to a
=10V reference. The amplifier output drives the base of
the rf amplifier to sef the pias. The collector voltage s
therafore held constant at - 10 V. The load resistars far the
output amplifiers are R140. 8162 R174, and theresisiorin
the microwave assembly fprthetastamplifier stage. These
resistors set the collector currents of the first two
ampiifiers at about 10 mA_ the third at 20 mA. and the last
at 30 mA. The load resistor for the isolation ampitfier is
R242. Collector current is about 15 mA

The 10V reference for the bias circuits is generated
by a voltage regulator circuit using an operationa
amptifier U250, The reference for the regulatorisa sz v
Zaner diode VREZSES, which sets the voltage level at the
inverting input of the amplifier The amglifier boosts this
voltage to ~10V. The -10 V supply provides the bias
current for the 82V Zener. A 75V Zener [VR250) is
connected from the cutput to the ~15 V sunply to start the
reqguiator. As soon as the cutput of the regulator exceeds
7.5 V the Zener digde no longer draws current and does
not affect regutator operation.

Diode CR250, between the —15V line and ground.
protects the microwave circultry from any unintentional
apptication of negative voltage on the line.

The feveling loop consists of a level detector and
termperature-compensating diode driving a differentia
ampitfier. The cutput of the amplifier drives another
amplifier which sets the atfenuation of the leveling
attencator. The diodes are biased so their output is
approximately ~0.4 Vwith no power into the detector. The
output of the diodes drive the inputs of a differential
amplifier LJ200 The cutput of the compensation diode is
summed with a voltage set by the teveling control circuit.
The temperaiure-compensating diode compensates
detector output changes dug to temperature. As the power
into the detector increases. the output {5 an average
signal. that s below -0.4 V with the positive excursions of
the signal clamped at —0.4 V.

U200 15 an operational amplifier configured as an
integrator. Its output is a correction signal which ranges
either in a positive or negative direction depending on the
difference between the lsvel detector voltage and a
reference voltage. This reference voltage depends on the
output of a voltage divider network. consisting of ad-
iustments R225. R220: R222 and the front pane! VAR dB
control, Min Qutput Level adjustment R225. sets the offset
constant or minimum level Max Output Level adjustment
R220. sets the range of the VAR dB controtto about 2 dB.
The VAR dB Linearity adjustment R222. shapes the
response of the output level versus the rotation of the
control so the dial is cafibrated in dB. A 8.2 V Zener diode
(CR262) sets the reference for the guiput level control
CHCutry.
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Phase Lock Loop

The 2 095 GHz oscillator inthe TR 502 15 phass lockad
105 MMz below the 2.2 GHz signal from the spectrum
analyzer. The difference signal (105 Miz) from the mixer
is amplified mrough four amplitier stages. then dwided
down to 32.3 MHz and compared with 525 MHz ¢rystal-
controiled oscillator signal, A voltage that is proportional
to the phase difference is fed back to correct the phase of
the 2095 GHz oscillator so that ds resultant cutput s
logked 105 MHz peiow the 2Znd LO of the spectrum
anatyzer.

U500 and U540 are differential amplifiers with emitter
follower cutputs. The differentiat output of USGOA drives
the differential input of US008 and the output of L5408
drives the differentialinput to US40A. Gainofeach stage s
about 15 dB. The output ievel of the amplhfier stages
ramains relatively constant over an input level range from
=45 dBm to ~10 dBm. This cutput is applied 1o a divide-
by-two counter {U550) and the resultant 52.5 MHz 1s
applied to the phase/frequency detector US45 for com-
parison 10 the 52.0 MHz crystal-controlied oscillator
signatl.

Tne reference 525 MHz signal froem the crystal-
controlied oscillator US20A is applied through a buffer
stage (U520B) to the other input of the phase/frequency
detector. The crystal aperates in iis third overione which s
selected by the low Q resonant circuit tuned oy ©524. The
frequency can be tuned through 52.8 MKz by C530 and
the voltage that is applied to the variable capacitance
diode CR5E26. Bias to the dipde is varied by the frontpanel
TRACKING ADJUST control R10. (Voltages for the ad-
justment are suppiied by U385B ) This control allows the
operator 1o set the TR 502 ocutput freguency ai the
spectrum analyzer input freguency or offset the frequency
a slight amount.

The output of the detectoris applied to a compensating
ampiifier U3835A Q420 The compensating amphfier has a
buffered output that drives the coltector of the 2 095 GHz
transistor oscillator. Q440 limits the output current if the
output should inadvertently be shorted

Transistors Q445 andg Q430 are the active componants
for a anti-latch circuit. This circuit. when activated. drives
the compensating amplifier so its outpu! tune voltage
causes the 2095 GHz oscilator (o search through a
frequency bang until it locks to the 2.2 GHz 2nd LO
frequency. of the spectrum analyzer. When the tune
yottage drops to ~3 Vorless. Q445 is cutoff. The cotlector
veitage rises towards Vec and aflows C432 t¢ charge
through R438 and R444 untl it reaches 0.7 V above the
gate potential of the programmabie unijunction trans:stor
G430 When the programmable umijunclion ransisios
turns on. the charge on the capacitor C432 18 transferraa
to the cathode and through CR432 16 the non-1nverting
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input of the operational amplifier and capacitor 0428, The
output of the compensating amplifier steps positive to
about - 18 Vinen decays ata linearrate towards 0 V. As it
passas through the voltage required to generate an
oscillator frequency that will logk 1o the 2nd LO of the
spectrum analyzer the phase lock circuit regains control
If the oscilfator fails to start or lock. the ¢ycle repeats.

Q410 is the 25 mA current source for the 2.0858 GHz
osciflator. Q480 is the output of the 20V supply for the
compensation amplifier circuitry.

Operational Logic

This circuit provides the logic required 1o control an
external digital counter plug-in unit {(such as the DC 502
Option 7) and the 7L13 Spectrum Analyzer for various
counting modes. I the analyzer is operating in a sweep
mode, the counter will count the center frequency as the
sweeD passes center. When the analyzer s operated in
manual. external sweep. or a non-sweep mode, the
counter witl count continuously

in the sweep mode, the sweep is stopped at center
screen. centered. and held at center iong enough for the
counier to make a count. then aliowed to continue to the
end of the sweep. The circult can be switched off by the
DOT INTENSITY controb.

A negative-going sweep voltage from the analyzer is
applied to the input of the comparator U470, When the
sweep crosses the level set by the Sweep Trigger Level
adijust R475 the output of U470 steps high. This triggers
the mono-stable multivibrator U4558 and its output goes
low. This low is gated through U480C and U460B to stop
the swaap After the centering hold-off interval, set by
C456 and R456. the output of U4558 returns to its high
state This triggers U455A and its output produces a short
positive pulse. A high on this line tells the counter to start
its court The centering hold-off interval assumes that this
start count signai does not go out to the counter until the
sweep has had time to center. When the count starts. a
negative gate is fed from the counter through U460C to
IJ4808B for the duration of the count. This holds the sweep
while the count is made. When the count is finished tha
gate outputstens high and the sweep is atlowed to resume.
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The phase lock logicling tells the counter how accurate
to count. In the phase lock mode. the count s to the
nearest 10 Hz and with phase iock off 1o the nearest
100 xHz.

The non-sweep logic fine tells the counter if the
analyzer is In the sweesp or non-sweas mode. if the
specirum analyzer scan operation 1 manuat axternal
sweep. of off. thig line goes low. If the ling s high the
analyzer is in a sweep mode and sweep siop counting 1S
enabled

Grounding pin 814 tells the counter that it should slave
to the tracking generator. Pin B17 is pulled low when a
counter is connected (o the system. This enabies the
sweep stop mode when tha counter switch s closed and
the non-sweep line is high.

The counter switch on the DCT INTENSITY control
disables the stop sweep mode when it s open {controf
fully cow) Turning the DOT INTENSITY towards the
positive end increases the Z axis blanking during sweep
stop Q450 supplies positive current through CR486 to the
Z axis planking. During sweep mode. Q455 is turnad onto
divert the current and prevent blanking.

Power Supply Regulators

Threepower supply requlators (U350, U370, and U380
provide reguiated -15V, 15 V. and —5 V. forinstrument
power. These |C regulators use external pass transistors
that are located in the TM 500 mainframe (positive
supplies) and on the Mother board of the TR 302 {15V
supplyt All are short-circuit fimited with foldback current
limiting. For example: the ~15 V supply (U380} current
sensing resistor is R3%84. the foldback circuil inciudes
R388. R398. If current detivered to the load becomes
excessive the voltage drop across B394 will be enough to
turn the current-limiting  transistor Q39¢ on This
decreases the current through the pass transistor Q380
and limits the current to the load Foldback current s
approximately 50 mA {1 V720 ). Power dissipation in the
pass transistor is about 1 watt (50 mA x 20 V) lithe 15V
tine is shoried to ground. the current is limi:d to about
35 mA (0.7 V/20 (). Power dissipation s now about 12
watis {35 mA x 35 V)



MAINTENANCE

introduction

Mainternance for the TR 502 consists of praventive
stepsioreduce the possibility of instrument failure and the
corrective measures 10 ake f troubls or a malfunction
should occur

PREVENTIVE MAINTENANCE

Preventive maintenance consists of clganing. visuat
inspection. parformance check. and ifneeded arecatibra-
tion. The preventive mainignance schedule that is es-
tablished for the instrument should be based on the
environment in which the instrument is operated and the
amoeunt of use. Under average conditions (laboratory
situation) a preventive maintenance check should be
parformed evary 1000 hours of instrument operation,

Cleaning

Ciean the instrument often enough to prevent dust or
dirt from accumutating in or on it. Dirt acts as a thermal
insulating blanket to prevent efficient heat dissipation and
in a humid environment high resistance electrical leakage
paths are provided between conductors or components

Exterior. Clean the dust from the outside of the
instrument by wiping or brushing the surface with a soft
cloth or small brush. The brush will remove dust from
around the front panel selector buttons. Hardened dirt
may be removed with a cloth dampened with a mild
detergent soiution Abrasive cleaners should not be used.

Interior. Normaily the interior of the instrument will not
require cleaning unifess it has been left out of the
mainirame plug-in compartment and uncovered for an
extended period of time. Clean the interior by loosening
accumulated dust with a dry soft prush. then remove the
loosered dirt with low pressure air to blow the dust clear.
{High velocity air can damage some components.)
MHardened dirt or grease may be removed with a cotton
tipped applicator dampened with a solution of mild
detergent in water Abrasive cleaners should not be used.
it the circuit board assemblies need cleaning, remove the
circuit hoard and wash with miid detergent soiution. then
rinse and dry

After cleaning. aliow the interior to thoroughly dry
before applying power to the instrument.

Section 6—TR 502

INSTRUCTIONS

P A

CAUTION .

i
Pl ol S Y S

Do not alfow waler to ga! inside any enclosed
assembly or components such as fhe
assembilies. RF  attenuator assembly.  poten-
tiometers. ete. Do not clean any plastic mat ?
with organic clearing solvents such ss benzene
foluene. xylene. acefone or simiiar compounds
hecause they may damage the plastic

Ryt

Lubrication

No components in this insturment reguire ubrication

Visua! inspection

After cleaning. carefully check the instrument for such
defects as defective connections. damaged parts. and
improperly seated transistors and integrated circuits. The
remedy for most visible defects is obvious: however. if
neat-damaged parts are discovered. try to determing the
cause of overhsating before thedamaged partis replaced.
otherwise the damage may be repeated.

Transistor and integrated Circuil Checks

Periodic checks of the transistors and integrated
circuits are not recommendsed The best measure of
performance 1s the actual operation of the component in
the circuit. Performance of these components s
thoroughly checked during the performance check or
recalibration. Any substandard transistors or integrated
circuits will usually be detectad at that time. More details
ocn checking semiconductor aperation are given under
troublieshooting.

Performance Checks and Recalibration Schedule

The instrument performance should be checked after
gach 1000 hours of operation or every six monihs.
whichever cccurs first, to ensure maximum performance
A performance check will also assist in focating defects
that may not be apparent during reguiar operalion
instructions for conducting a performance check are
orovided in the Performance Check section of this
manual. Recalibration shouid only be done if the instru-
ment does not meet performance specifications.
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TROUBLESHOOTING

The following are a few aids and suggestions that may
assist in focating a problam. After the defective assembly
or component has been located, refer to the Corrective
Maintgnance part of this section for removal and replace-
ment nstructions.

Troubleshooling Aids

Diagrams. Circuit diagrams are on foldout pages in the
Diagrams section of the manual. The circuit number and
glectrical value of each component is shown on the
diagrams [see the Hrst tab page for definition of the
reference symbology used toidentify componentsineach
circuity, Each major assembiy is assigned a block of
component numbers. Refer to the Electrical Part List
section for acomplete description of each component and
assembly. Those portions of the cirguit that are mounted
on circult boards are enclosed with a gray border with the
name and assembly number shown on the border,

Nominal voltages and signal levels required to give full
screen deflection are inciuded on the diagrams.

Exploded drawing of the instrument is provided after
the Mechanical Parts List

NOTE

Carrections and modilications to the manual and
instrument are described on inserts bound into the
rear of the manual. Check this ssction {change
mformation) for changes and corrections o the
manual or instrument,

Circuit Board Hlustrations. Electrical components.
connectors and test points are identified on circuit board
itlustrations iocated on the inside fold of the correspon-
ding circuit diagram or the back of the preceding diagram.

Wiring Cotor Code. Color-coded wires are used to aid
circuittracing. Power supply do voltage ieads have githera
white background, for positive voltage. or a violet
packground for negative voltage. Signal wires and coaxial
cables use an :dentifying one-band or two-band color
code.

Connectors {Movable and Fixed).
Muitipte Terminal {Harmonica) Connector Holders
The muiti-connector hoider is keyed with a triangle

symbol, one on the holder and one on the circuit board
surface. the orientation of the triangle and the slot
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numbers on the connecior holder are delermined
the direction of the nomenclature marking (see =ig.
11 All harmonica connectors are identified on the
schematic and poard with the prefix "P”

Dy

Sqguare-pin and BEdge Conneciors: Interface con-
nactors petween the Sircudit board and the mainframe
use an alpha prefix for the left (A} and right (8} side
followed by a numeral (e.g.. B17. AG)

089%5-11

Fig. 8-1. Multipin (harmonica) circuit board connectors.

Capacitor Marking. The capacitance value of common
disc capacitors and some electrolytics are marked in
microfarads on the side ofthe compeonent body The white
ceramic capacitors are c¢oior coded in picofarads. Tan-
tatum capacitors arg color coded as shown in Fig. 6-2

Diode Code. The cathode of each glass encased dioce
is indicated by a stripe. & serias of stripes, or a dot. Some
diodes have a diode symbol-printed on one side. Fig. 8-3
iustrates diode types and polarity markings that aré used
in the instrument.

Transistor and Integrated Circuit Electrode Configura-
tion. Lead identification for the transistors is shown in Fig
8-4.1C pin-out diagrams are shown. when recessary on
the back of the adjoining pullout schematic diagram

Finding Fauity Semiconductors

Semiconductor faillures account for the majority of
electronic  eguipment failures. Most semiconductor
devices (transistors and C's) are socket-mounted
Substitution is often the most oractical means for check-
ing their performance. The following guideiings should be
fotlowed when substituting these components:

1 First determineg that ¢ircuit valtages are safe for the
substituted component so the replacement will not be
damaged.

)
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Polarity & —-\ /—— st Figure

Voltags
2nd Figure

"III/‘ o Muitiplier

DIPPED TANTALUM CAPACITOR MARKING

A AND B CASE
CAPACITANCE AND VOLTAGE COLOR CODE

Aated CODE FOR CAPACITANCE
Vohage color IN PICOFARADS
voe 25°C 1st Figure | 2nd Figure | Multiplier
34 Black 0 o None
k¥ Brown 1 1 X10
110 Red 2 2 %107
3.15 Orange 3 3 X10°
3.20 Yellow 4 4 X19?
3.25 Green 5 5 x10°
3.35 Blue § 6 X196
3.50 Violet 7 7 X160’
Gray 8 8
3 Whits g 9
{1733} 1735-8

C1664.14

Fig. 6-2. Color code for some lantalum capaciors.

2. Use only good components for substitution.

3. Turn the power off before a component is sub-
stituted.

A

4. Be sura the component (transistor or IC) is insarted
properly in the socket (see Fig. 6-4 or the manufacturers
data sheet).

5. After the operational check, return the good com-
ponents to their original sockets to reduce calibration time
and run-in period.

®

Fig. 8-3. Diode potarity markings.

NOTE

if a substitute is not available. check the fransistor
with adynamic testersuch as the Tektromx Type 578
Curve Tracer or the 5CTIN Curve Tracer for the
5000-Series Mainframe. Static-type testers. such as
a ohmmeter. can be used to check the resisfance
ratio across some semiconductor junctions if no
other method is avarlable Use the high resistance
ranges {R x 1000 or higher) so the external {est
current s {imited to less than 6 mA, If uncerfain.
measure the external test current with an ammeter
Resistance ratio across the base-to-emitter or base-
to-collector junction usually runs 100:1 or higher
The ratic is measured by connecting the meter leads
across the terminals. noting the reading. then rever-
sing the ieads and note the second reading.

Diode Checks. Most dicdes can be checked in the
circuit by taking measurements across the diocde and
comparing these with voitages listed on the diagram.

6-3
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Plastic-Cased Transistors

b b sl L . - 1 S b s o S M

Metal Cased Transistors

e S A Sl L S S Al L1 S -

Power Transistors

h -

S D T O T -

integrated Circuits

173510

Fig. 6-4. Elsctrode contiguration for semiconducior componenis.

Forward-tc-pack resistance ratios can usually be taken by
referring to the schematic and pulling appropriate tran-
sistors and pin connectors to remove low resistance loeps
around the digde.

P S

: CAUTION <

Pl el N P e

Do not use an ohmmeter scale with a high external
current to check the dicde junction. Do not check
the forward-1o-back resistance ratio of mixer diodes.

Integrated Circuit {1C) Checks. Integrated circuits are
most easily checked by direct replacement. When sub-
stitution is impossible. check input and output signal
states as desoribed in the Circuit Description and on the
diagram. Use care when checking the signat state. at the
pins. 50 adjacent leads are not shorted. A convenient
means of cligping a test probe 1o the muiti-pin ICs 15 with
an 1C test clip This device also serves as an extracting
tool. Lead configuration and data for the 1C's. used in this
imstrument are provided on the inside fold of the
schematic or the back of the previcus schematic.
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Check calibration and performance after a faulty
component has been replaced.

if the above procedure fails to locate the trouble. a more
detailed analysis must be performed. The Circunt Bescrip-
tion section describes the operational theory of gach
circuit and may a:d to further evaluate the problem

General Troubleshooting Techniques

The following procedure 5 recommended to sclate a
probiem and expedite repaws

1. BEnsure that the malfunction exisis inthe mstrument
Check the operation of assoicated eguipoment and the
operating procedure of the TR 502 (see Operating
Instructions).

P

2. Determine and evaluate alltrouble symptomrs Tre i
isolate the problem o a circuil or assembly

The hiock



diagram in the Diagrams section can aid in signal tracing
and circuit isolation. !t and the diagrams show the signal
levels required at various points to produce full screen
defiection.

R A A

C CAUTION :

Falr Al VS S

When measuring voltages and waveforms, use ex-
treme carg 'n placing meter leads or probgs
Because of high component density and imited
access within the instrument. an inadvertent move-
miant of the leads or probe could causg a short
circuit. This may produce transient voltages which
can destroy many componenis.

3. Try to evaluate and determine the characteristics of
the problem. such as component failure or calibration, and
the functional area most likely at fault.

4, Visuaily inspect the area for such defacts as broken
or lcose connections. improperly seated components,
overheated or burned components, chafed insulation. etc.
Repair or replace ali obvious defects. In the case of
cverheated components, try to determine the cause ofthe
overheated condition and correct before applying power.

5 By successive electricai checks, locata the problem.
At this time an oscilioscope is & valuable test item for
evaluating circuit performance. If applicabie, check the
calibration adjustments however, before changing an
adiustment. note its position so it can be returned to the
original setting. This will facilitate recalibration after the
trouble has been located and repaired.

&. Determine the extent of the repair needed; if com-
plex. we recommend contacting your local Tektronix Field
Office or representative. if the damage is minor, such as a
component replacement. see the Parts List for replace-
ment procedures of the assembiies and sub-assembties as
described under Corrective Maintenance,

CORRECTIVE MAINTENANCE

Corrective  maintepance consists of component
replacement and instrument repair. Special techniques
and procedures required to replace components and
assemblies in this instrument are described here.

Obtaining Replacement Parts

Most electrical and mechanical parts are available
trrough your local Tektronix Field Office or represen-
tative. The Parts List section contains information on how

@
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to order these replacement parts. Many standard elec-
tronic components may be obtained locally in less time
than that required to order from Tekironix. Inc Hishestto
duplicate the griginal component as closely as possible
Parts crientation and lead dress should be duplicated
hecause orientation may affect circuit interaction. It a
component you have ordered has been reptaced with a
new or improved part. your local Field Clfice or represen-
tative will contact you concerning the change i the part
number After repair the circutis may need recalibration

Parts Repair and Exchange Program. Takironix repair
centers provide replacement or repair service on majors
assemblies as well as the unit. Return the instrument or
assembly to your iocal Field Office for this service See
Repackaging instructions in Section 1 for shipping nfor-
mation.

Soldering Technique
J o

Y CAUTION <

PPN APNPNP AP P
Disconnect the instrument from its power S0urce
bhefore replacing or soldering components.

Because it is easy to damage the plating in the board
holes that the component is soldered to. we recommend
cutting the old compenent free and leaving some lead
iength to scider the new component leads to. if the leads
are pulled through the plated holes use caution. Excessive
heat or bent leads may damage the plating. Use a 15 watt
pencil-type iron, straighten the lead on the back side of the
board, then when the sotder melis, gently pull the un-
soldered lead through the hole A desoidering tool should
be used to remove the old solder.

Transistor and Integrated Circuit Replacement

Transistors and 1C's should not be replaced unless they
are actually cdefactive. When they are removed. during
routine maintenance. return them to their original sockets
Unneceassary replacement or switehing of semiconductor
devices may affaect the instrument adjustment. When an
active device is replaced, check the operation of the circunt
affected.

QI L N SR Sl o

Al

4
) CAUTION ¢
{

N L N A
POWER switch must pe turned off before removing
or replacing semiconductors.

feplacement semiconductors should be of the original
type or a direct replacement. Fig. 6-4 shows the lead
configuration of the seimconductors used in this mstru-
ment.

6-5
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An extracting tool should be used to remove the multi-
pin integrated circuits to prevent damage to the pins. This
tool is avaiiable from Tektronix, inc. Order Tektronix Part
No. 003-0619-00. If an extracting tool is not available, use
care to avoid damaging the pins. Pullslowly and evenly on
both ends of the IC. Try to avoid having one end of the {C
disengage from the socket before the other.

Replacing the Square Pin for the Multi-Pin Con-
nectors

NOTE

A pin replacement kit including necessary tools,
instructions, and replacement pins is available from
Tektronix, inc, Order Tektronix Part No. 040-0542-
00.

Itisimportant notto damage or disturb the ferrule when
removing the old stub of a broken pin. The ferrule is
pressed into the circuit beard and provides a base for
soldering the pin connector.

if the broken stub is fong encugh, grasp it with needie-
nose plers, applying heat with a small soldering iron to the
pin base of the ferrule and puil the oid pin out. if the broken
stub is too short to grasp with pliers, use a small dowel
(C.028 inch in diameter) to push the pin out. Use a pair of
diagonal cutters to remove the ferruie from the new pin
then insert the pin into the oid ferrule and solder to both
sides of the ferrule.

interconnecting Cable and Pin Connector Re-
placement

The interconnecting cable assemblies are factory
assembied. They consist of machine instalied pin connec-
tors mounted in plastic hotders. The plastic holders are
easily replaced as individual items, but if the connectors
are fauity the entire cable should be replaced.

~CRIMPED SiDE
- OF PIN CONNECTOR
s FACES TOWARD
- HINGED PORTION
- OF HOLDER

Fig. 6-5. Pin connector replacement,
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Itis possibie for the pin conneciors to become distodg-
ed from the plastic holders. if this happens, the connector
can be reinstalied as follows (see Fig. 8-5):

1. Bend grooved portion of holder away from cable as

2. Re-insert the connector into its hole in the plug-in
portion of the holder. Wires are positioned in the holder
according to color-code system {see note below),

NOTE

Hoider positions are numbered {number one s
identified with a triangfe). The wires are EIA color
coded to match the numbers on the holder. For
example, brown stripe for position 1 {triangle). red
stripe for position 2, yellow stripe for position 4, stc.

3. Bend grooved part of holder so that connector is
inserted into groove.

When plugging connector holders on to board pins, be
sure to match the triangle mark on the holder with the
triangle mark on the circuit board,

REPLACING ASSEMBLIES

The modular construction of the TR 502 allows ready
access to all circuit boards. In some cases, it may be
advantageous to replace the completely wired circuit
board {part numbers are provided in the Electrical and
Mechanical Parts List). The exploded drawings associated
with the Mechanical Parts List {located at the rear section
of the manual) may be helpful in the disassembly or
replacement of assemblies or sub-assembiies,

Replacing Microwave Assembiies

Tools Required. Open-end offset 5/16 inch wrenches,
such as those recommended for the 7L13 or 7L12 «f
connectors, are reguired to ioosen or tighten the nuts for
the semi-rigid coaxial connectors,

General Procedures.

P AW e N L

b
‘; CAUTION

1S

The connectors of the semi-rigid cables should be
tightened so they are just snug or slightly more than
finger tight. If asmalftorque does notiocsen the nul,
a second wrench should be used (o hold the rigid
portion of the connector while loosening the nut.



1. Separate the two sections of the instrument as
shown in Fig. 6-6,

2. toosen and remove the semi-rigid coaxial cable
connectors to the applicable assembly, then, if the
assembly has soldered connectors and ribbon cable
unplug the multi-pin piug at the circuit board,

3. toosen and remove the mounting screws and
remove the assembly.

4. Reverse this procedure to replace the assembly.

Remove the two screws through the upper
and lower coupling blocks on the teft (RF}
section, Loosen the four corrasponding

i coupling block screws in the right section,

Remove back-
piate screws

Disconnest coax connector to IF
port of Amplitude Cantrol Assembly

Disconnect harmonica
connector
iy

Loosen and disconnect semi-rigid
cable at LO port of Qutput Mixer
173511

Fig. 6-6. Procedure for separating the two sections of the
TR 502.

@
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Fig. 6-7. Typical position for the mixer assembly in the 2.2 GHz
filter assembly,

Replacing the 2.2 GHz Four Cavily Filter Assembly
{A320) or the Mixer Assembly (A310)

The filter assembly is pretuned ai the faciory so only
slight adjustments are required after it is installed. The
mixer affects filter response, therefors, if either assembly
is replaced, retuning the filter and adjusting the mixer
coupling will be required. The crientation of the mixer
affects mixer balance and the suppression of a 2.2 Gz
spur, If the mixer is positioned as shown in Fig. 6-7, the
spur witl usually be down 70 dB or more. | spurs should
appear, adjust the crientgtion to minimize.

The following equipment is required to tune the
fiiter/mixer combination.

1. Power Supply with variable output from 0to 10 V at
0 to 40 mA: Tektronix PS 501 of the TM 500-Series.

2. Adapter: BNC female t{¢ subminature {SEALEC-
TRO) female: Tektronix Part No. 175-1162-00 or SEALEC-
TRO Part No. 51-077-6801.

3. Adapter: BNC male to BNC male: Short length of
50 Q0 coaxial cable with BNC connectors or an adapter,
Tektronix Part Number 103-0028-00.

4. Adapter: N female to BNC male. Tektronix Part No.
103-0058-00.
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1.

Remove and Replace the Filter Assembly.

a. Disconnectthe twosemi-rigid cables andremove
the mounting sCrews,

b. Remove the filter mixer assembly.

¢. Remove the mixer assembly and instail it in the
replacement filter assembly. Position the mixer
assembly as Hiustrated in Fig. 6-7.

TR A i S W S

)
g CAUTION

Pl P N R S S A

Do not push the mixer assemby all the way into the
fitter cavity because this may damage the diodes,

d. instail the new assembly by reversing the
removal procedure and reconnect the semi-rigid
cables.

2. Filter Alignment Procedure.

R T A GNP W WP S

)
; CAUTION

[N S NP W S S S

PV N

The response of the fHiter or signal amplitude
through the filter is a function of gl adjustments. All
must be very close to optimum. If the adjustmenis
are moved to where the signal is no fonger seen,
there is virtually no way to tune the filter without
special equipment.

a. Separate the two sections as previously describ-
ed and position the two sections so the fiter ad-
justments are accessibie. Remove P446 (Tune Voitage
Line, Fig. 6-8). Reconnect P370 and P210 to the Mother
board and Leveling Loop and Bias board. Connectthe
+ terminal of an external power supply to the Tune
Voltage terminal of the 2.085 GHz Osciliator and
Amplitude Control microwave assembly or the os-
citlator pin side of J446 (see Fig. 6-8}. Adjust the power
supply oulput for +7 voit then switch the TM 500
mainframe power on.

Four cavity filter
adjustment scrows

" External power supply connected to
"Tune Voltage line at P446 (see Fig. 6-9

Fig. 6-8. Positioning the TR 502 to adjust the 2.2 GHz filter and mixer assemblies.



b. Connect the 2nd LO output of the spectrum
analyzer to the 2nd LO INPUT of the TR 502.

c. Apply the 50 MHz Calibrator signal to the RF
input of the spectrum analyzer and set the Frequency
Span/Divio 5 MHz with a Resolution of 300 kHz. Using
the 100 MHz signal as a reference, tune the Center
Frequency to 105 MHz by tuning the 100 MHz signal
one division 1o the left of center. After the analyzer
center frequency has been set 1o 105 MHz, disconnect
the Calibrator signal to the RF Input.

d. Use a short 50 {1 cable and adapter to connect
the [F Qutput of the 2095 GHz Oscillator and
Ampiitude Control microwave assembly to the RF Input
of the spectrum analyzer.

e. Adjust thevoltageofthe power supplytotunethe
2,008 GHz oscillator so the 1058 MHz IF signal is
centered on screen.

f. Move the cable from the spectrum analyzer (7L13
or 7L12)2nd LO Qut tothe 1st LO Qutso the 1st LO Out
signal is now applied to the TR 502 2nd LO IN
connector.

g. Set the spectrum analyzer Frequency Span/Div
to 5 MHz, Resolution to 3 MMz and the Display Modeto
2 dB/Div.

Maintenance Instructions—TR 502

h. Maximize the filler response signal amplitude by
adjusting the power supply voitage. Do not exceed
20 volis.

i. Loosen the mixer clamp, so the coupling and
orientation can be adjusted, then position the mixer as
indicated in Fig. 6-7 {apex of the 3 screws up).

|. Adjustthe four cavities and the mixer coupling for
the best flat-top bandpass response. Keep theresponse
centered at the reference frequency as you adjust and
be very careful to notiosethesignal. Typicalresponses
are shown in Fig. 6-10.

This completes the calibration of the TR 502. Perfor-

ming the verification checks in the Performance Check
section to ensure that it meets specifications.

0105 MHZ 3 | M2 RE

ll |
[ \
[T

[ s

{A} Detuned filter/mixer response.

-20i8e | 0105 Wz 3| M2 RES

o
[T

J/ zow: \__sme

(B} Good response waveform for filter/mixer assambiy.
1735-15

Fig. 6-9. Location of P446 on the Mother board.

Fig. 6-10. Typical response characleristics of the filter/mixer
assemblies.
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OPTION INFORMATION

Your instrument may be equipped with one or more options. This section
describes those options, or directs the reader 1o where the option is documented.
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REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Heplacement parts are available from grthrough vour local Tektronix. Ing Field Cffice
or representative.

Changes to Tektronix instruments are sometimas made 10 accommodate improved
compenents as they become avaiiable. and o give you the benefit of the latest circuit
improvements deveioped in cur engineering department. 11 is therefore important. when
ordering parts, 1o include the following information in your order: Part number. instrument
type or number, serial numpber, and modification number if applicable.

if a part you have ordered has been replaced with a new or improved part. your focal
Tekironix, ing. Field Office or representative will contact you concerning any change in part
number.

Change information. if any. s iocated at the rear of this manual,

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number

00X Part removed after this seria! number

ITEM NAME

in the Parts List, an item Name is separated from the description by a colon {3).
Because of space limitations. an item Name may sometimes appear as incomplete. For
further Ham Name identification, the U.S. Federal Cataloging Handbook HB-1 can be
utilized where possibie.

ABBREVIATIONS
ACTR ACTUATOR PLETC PLASTIC
ASSY ASSEMBLY QT QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCUIT RF RADIO FREQUENCY
COMP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND  SEMICONDUCTOR
ELCTLY ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND  INCANDESCENT W WIREWOUND
LED LIGHT EMITTNG DICDE XFMA TRANSEORMER
NONWIR  NON WIREWOUND XTAL CRYSTAL



MFR.CODE

CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER

MANUFACTURER

ADDRESS

CITY.STATE.ZIP

olooz

01121
01235

02735
03508

04423
04713

07263

07910
12969
14099
18203
18657

1847
27014
56289
71034
72982
73138
75042

80009
82647
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GENERAL ELECTRIC CO., INDUSTRIAL AND
POWEER CAPACITOR PRODUCTS DEPT.
ALLEN-BRADLEY CO.

TEXAS INSTRUMENTS, INC.,
SEMICOWDUCTOR GROUP

RCA CORF., SOLID STATE DIVISION
GENERAL ELECTRIC CD., BEMI-CONDUCTOR
PRODUCTS DEPT.

TELONIC INDUSTRIES, INC.

MOTORQLA, INC., SEMICONDUCTOR
PRODUCTS DIV.

FATRCHILD SEMICONDUCTOR, A DIV. QF

FATRCHILD CAMERA AND INSTRUMENT CORP.

TELEDYNE SEMICONDUCTOR

UNITRODE CORP.

SEMTECH CORP.,

ENGELMANN MICROWAVE (0.

TOKYO SHIBAURA ELECTRIC CO., LTD.
AERTECH

NATIONAL SEMICONDUCTOR CORF.
SPRAGUE ELECTRIC CO.

BLILEY ELECTRIC CO,

ERIE TECHNOLOGICAL PRODUCTS, INC.

BECKMAN INSTRUMENTS, INC., HELIPOT DIV,

TRW ELECTRONIC COMPONENTS, IRC FIXKED
RESISTORS, PHILADELPHIA DIVISION
TEKTRONIX, INC.

TEXAS INSTRUMENTS, INC.,

CONTROL PRODUCTS DIV,

miecirical raris List—in oug

JGHN BT.
1201 2ND ST. SQUTH

P, 0. BCX 5012
ROUTE 202

ELECTRCONICS PARK
21282 LAGUNE CANYON RD.

5005 E. MCDOWELL RD.

464 ELLIS ST.
12515 CHADRON AVE.
580 PLEASANT ST,
652 MITCHELL ROAD
SKYLINE DRIVE

825 STEWART DR.
2900 SAN YSIDRO WAY

2545 W, GRANDVIEW BLVD,
644 W. 12TH ST.
2300 HARBOR BLVD.

401 N. BROAD ST.
P. 0. BOYX 500

34 FOREST §T.

HUDSON FALLS, WY 12839
MITWAUKEE, WI 53204

DALLAS, TX 75222
SOMERVILLE, NY 08876

SYRACUSE, NY 13201
GUNA REACH, CA. 92652

PHOENIX, AZ 85036

MOUNTAIN VIEW, CA 94042
HAWTHORNE, CA S0250
WATERTOWN, MA 02172
NEWBURY PARK, CA 91320
MONTVILLE, NJ 07045
TOKYO, JAPAN
SUNNYVALE, CA 94086
SANTA CLARA, CA 95051
NORTH ADAMS, MA Cl247
ERIE, PA 16512

ERIE, PA 16512
FULLERTON, CA 92634

PHILADELPHIA, PA 19108
BEAVERTON, OR 97077

ATTLEBORC, MA 02703
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Tektronix Serial/Model No. Mfr

Ckt No.  Part No. Eff Dscont MName & Descriphion Code Mfr Part Number

A6D 118-0735-01 AMPLIFTIER ASEY:2.1-3.9 GHZ 80009  119-0738-01

ATD 119-0633-01 ISOLATCR,RF REF:2-4 GHEZ 21847 ASIZ040

ABD QL8-1027-00 FILTER,LOWPASS: 2.5 GHZ BOOL9  015~1027-00

ASC 119-0751-00 BANDPASS PILTER:2.1-3.9 GHZ 80009 119~0751-00

ALCO 116=08633~00 ISOLATOR, BRP , REF: 2=4 GHZ 21847 ASIZ040

A1l0 119=0732-00 MIXER ASSEMBLY :OUTPUT 80009  119-0732-0C

AL 119-0735-00 HYB OXT ASS5Y:0.1-1.8 GHZ AMPL/DET ASSY 80009 11%-0736-00

ALD 119~0740-00 STEP ATTENUATCR:O-5908 50 OHM 04423 8l428-101

AY40 119~0737-00 HYB CKT ASSY:2.095 GHZ O8C AND AMPL CONTROL BOCO9  119-0737-00

ALSO 670-4145-00 CKT BOARD ASSY:LEVELING LOCP AND BIAS 80009 670-4145~00

A320 118-0735-01 FILTER ASSEMBLY:2.2 GHZ 4 CAVITY FILTER 80009 11%-0735-01

A350A1 670-4144-00 CXT BOARD ASSY:MOTHER 80009 670-4144-00

A350R2Z  670-4141-00 CKT BOARD ASSY:105 MHZ AMPLIFIER 80009 670-4141-00

AJS0R3  670-434300 CXT BOARD ASSY:52.5 MEZ OSCILLATOR 80009 670-4143-00

AZB0OA4 £70-4142-00 CXT BCARD ASSY:¢ FREQUENCY DETECTOR 80009 670-4142-00

Ccl50 283=-012%=-00 CAP.,FXD,CER DI:0.56UF, 20%,100V 56289 27507

162 283-0129~00 CAP. ,FXD,CER D1:0,56UF,20%,100V 56289 275L7

Cl74 283~0123-00 CAP, ,FXD,CER DI:{.56UF,20%,]100V 56289 275C7

cl8s 283=012%=00 CAP.,FXD,CER DI:D,36UF,20%,100V 56289 27507

C202 283-0346-00 CAP, ,FXD,CER DI:G.470F,+80-20%,100V 72982 B8l31-MLlQ06514742

c210 283034100 CAP . , FXD,CER DI:G.047UF, 104,100V 72982 Bl3I1N145W5R473K

C212 283-0346-00 CAP.,FXD,CER DI:0.47UF,+80-20%, 100V 72982 81l31-MJ1006514747%

C218 283=0346=00 CAP.,FXD,CER DI:0C.47UF,+80-20%,100V 72982 8131-M1006514742

L2268 283-0346~00 CAP.,FXD,CER £L1:0.47UF,+80=-20%, 100V 72982 8131-M10063514742
. C232 283-0128~00 CAP. ,FXD,CER DI:0,868UF, 208,100V 56289 275C7

C250 290-0340-00 Cap. ,FYb, ELCTLY : 10UF, 10% , 50V 56289 108D106X9050C2

C254 283~0346~=00 CAP. ,FXD,CER DI:0.47UF,+80-20%, 100V 72982 8131-M1006514747Z

C260 230«0340=00 CAP. ,FXD,ELCTLT: LOUP, L0%, 50V 56289  109D10SX9050C2

C262 283-0346-00 CaP. , PXD,CER DX:C.47UF,+80~20%, 100V 72982 B8131-M100651474Z

C380 283~0197-00 CAP, ,FXD,CER DI:470FF, 5%, 100V 72982 BlZINO64C0G47LS

Cle2 283=0346-00 CAP., ,FXD,CER DI:0.47UF,+80-20%,100V 72882 B1l31~M1006514742

364 281-0752-00 CAP, ,FXD,CER DI:1750PF BQO09 281-0752-00

C366 281~0752-C0C ChP, ,FXD,CER DI:1750FPF 20009 281~0752~00

C374 283-0114-~00 CAP.,FXD,CER DI:0.0015UF, 5%, 200V 72982 B05=-509B152J

C384 290-0513-00 CAP.  FXD,ELCTLT: 510UF , +75~10%, 25V QL0002  69F2336G7

<386 281 «0752-00 CAP. ,FXD,CER DI:1750PF 80008 281=-0752-00

<388 281~0752-00 CAP, ,FXD,CER DI:1750PF 80009 281-0752-00

C390 281~C752~00 CAP, ,FXD,CER DI:1750PF 80009 281-0752-00

C404 283-0060=-00 CAP, ,FXD,CER DI:100PF,5%,200V 72982 855~-53502J1010

C408 283-0346-00 CAP. ,FXD,CER DI:0.47UF,+80~20%,L00V T2982 8131-M100651474Z

c410 283-0167-00 CAP, ,FXD,CER DY:0.1UF,10%,100V 72982 8L31N147WSRI04K

c4L2 283-0346-00 CAP. ,FXD,CER PT:0.47UF,+80-20%, 100V 72982 B8131-M100651474%7

C420 281-0752«00 CAP, ,FXD,CER DI:1750PF 80009 281~0752-00

422 281-0752-00 CAP, ,FXD,CER DI:1750PF 80009 281-0752-00

C424 285-0882=-00 CAP. ,FXD,PLETC:0.047UF, 10%, 100V 56289 LP6GALB47IKOOL

428 285-0882-00 CAP. ,FXD,PLSTC:0.047UF,10%,100V 56289 LPGEOALB4T3IKRCOL

432 283~0346~00 CAP. ,FXD,CER DI:0.47UF,+80-20%,100V 72982 8131-M1006514742

C450 283-0114-00 CAP, ,FXD,CER DI:0.00150F, 5%, 200V 72982 BO5-509Bl32J7

<452 283-0103-00 CAP. ,FXD,CER DI:1BOPF,5%,500V 56289 40C638

C454 283~0116~00 CAP, FXD,CER DI:B20PF, 5%, 500V TR987  801-547BB2LT

C456 290-0512-00 CAP. ,FXD,BICTLT: 22UF, 20%, 15V 36289 196D226X00L5KAL

C466 283~-0196-00 CAP. ,FXD,CER DI:270PF,10%,50V 72982 BI0LAOBBWSRI7IX

C480C 283~0346-00 CAP. ,FXD,CER DI:0.47UF,+80~20%,100V 72982 8131-M1006514742
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o490 283.0346~00 CAP, ,FXD,CER DI:0.47UF,+80=20%,100V 72982 8131-Mi00681474Z
494 283-0346~00 CAP, ,FXD,CER DI:0.47UF,+80-20%,100V 72982 B131-MIQ06514742Z
4498 283~0346~00 CAP. ,FXL,0ER DI:0.47UF,+80~20%, 100V 72882 8131-M1006514747
500 283~0103-00 CAP.,FXD,CER 21:180PF,5%, 500V 56289 40C638
GBO2 2B3-0114=00 CAP. ,FPRD,CER DT:0.90150F, 5%, 200V 72982 805-=509B152J
2506 283-0103-00 CAP. ,FXD,CER DI:1B0PF,5%,500V 56289 40C638
C508 283-0103~00 car, ,FRD,CER DI:180PF,5%,500V 36289 400638
514 283-0103-00 CAP,. ,FXD,CER DI:;1B0PF,3%,500V 56289 40Ce38
C516 283-0346-00 CAP.,FXD,CER DI:0.47UF,+80-20%,100V 72982 B8131-M1006514742
518 283-0103-00 Cap.,FXD,CER DI:18OPF,5%,500V 36289 400638
S22 283-0346-00 CAP. ,FXD,CER BI:0.47UF,+80-20%, 100V 72082 B8131-M1006514742
c524 281-0167-00 CAP, ,VAR,CER DI:9-45PF,200V 72982 538-01l1l-D 9-45
C526 281050800 CAP, ,F¥D,CER DI:12PF,+/~0.6PF,500V 72982 301-000C0GOL20T
Cch2e 283~0346~00 CAP.,FXD,CER DI:0Q.47UF,+80-20%,100V T2882 8131-Ml006514742
CEa3z2 283=0346~00 CAP. ,FXD,CER D1:0.47UF,+B0-20%,100V 72982 8313]1-Mic0e514742
CRa2 2B83-0238-00 CAP,  PXD,CER DI:0.022UF,10%, 50V 72982 BLl3INQ7SWRS223K
Chd4 283~0246-00 CAP. ,FXD,CER DI:0.47UF,+80~20%, 100V 72982 B1l31-M1006514742
C550 283~0346-00 CAP. ,FXD,CER DI:0.47U%,+80=-20%,100V 72682 B8131-M100651474Z
CR212 152-0141-02 SEMTCOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR214 182-014)-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR216 152~-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 07910 1N4152
CR250 152=-0040-00 SEMICOND DEVICE:SILICON,S00V,1A 14099 sCe
CR370 152-0242-00 SEMICOND DEVICE:STLICON, 225V, 200MA 12969 NDP341
CR3T72 152=0242-00 SEMICOND DEVICE:STILICON, 225V, 200MA 12969 NDPI4L
CR39E 152~0333-00 SEMTCOND DEVICE:STLICON,35Y,200M8 BOO09 152-0333-00Q
CR428 152«0574=00 SEMICOND DEVICE:SILICON,I20V 80009 152-0574-00
LR456E 152-0141~02 SEMICOND DEVICE:STLICON, 30V, 150MA 07910 1N4152
CR466 152~0141-02 SEMIOOND DEVICE:STLICON, 30V, 150MA 07910 1N41l52
CR480 152=-0061~00 SEMYICOND DEVICE:SILICON,175V,100MA 80089 152~0061-00
CRE26 152-0535-00 SEMICOND DEVICE:VOLT-VAR CAP,15%,12PTV Q4713 MV1404
L250 108~0395=00 COIL , RF:64UH 80009  108-0395-00
1490 108~0537-00 COTL,RF: 200UH BOO0Y  108-0537-00
526 108=0707-00 COIL, RF: 150NH 80009 108-0707-00
L340 108-0724-00 COIL,R¥F:172.6UH, TORCIDAL 0009 108-0724-00
P120 0)15«1025=-01 TERMINATION COAX:MM MALE,S0 OHM W/CH 18203 TI18B6LCS
Q210 136~0514-00 SOCKET, PLUG~ IN:MTCROCIRCUIT,8 CONTACT 82647 COI0NB02
Q380 151=0364~00 TRANSTSTOR: SILICON, PNP 03508 X43C1RL
Q385 151«03031=00 TRANSISTOR: SILICON, PNP 04713 2N2907A
£410 151-8134-00 TRANSISTOR: STLILON, PNP 04713 8M3195
420 151-0286~00 TRANSISTOR: SILICON, NPY 186587 28C51%
2430 151-0508~00 TRANSISTOR: SILICON,NPN,UNIJUNCTION 03508 2N&027
2440 1%1-0302-00 TRANSLSTOR:STLICON,NPN 04713 2N2222a
o445 151-0302-00 TRANSISTOR: STLICON, NPN 04713 2N2222A
2450 151=-0302=-00 TRANSISTOR: SILICON, NPN 04713 2W2222A
455 151-0302~00 TRANSISTOR: SILICON,NPY 04713 2N2222A
2480 131-0136=00 TRANSISTOR: SILICON, NPN 02735 35495
RS 311064500 RES. , VAR, NHONWIR: 50K OHM,20%,0.5W 01121 GSINO48S503MA
R1O 311-1341-00 RES. ,VAR,NONWIR:10K OHM,5%,2W 01121 534-9608103J
R20 311-1298~00 RES. ,VAR,NONWIR:10K OHM,20%,0.50W 01121 wW-7909%
RSO 321-0167=-00 RES. ,FXD,PILM:536 OHM,1%,0.125W 75042 CEATO-5360F
R152 315-0184-00 RES. ,FXD,CMPSN: 80K OHM,5%,0.25W Q0li21 (¢B1845
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Tektronix  Serial/Model No. Mfr

Ckt No. Part No. Name & Description Code MFfr Part Number
R154 315-0103~00 RES.,FXD,(MPSN: 10K OHM,5%,0.25W 01121 CBl035
R1%6 315=-0104=-00C RES. ,FXD,CMPSN: 100K ORM,5%,0.25W 01121 <R1045
R1L38 313-0272-00 RES. ,FXD,CMPSN:2,7K OHM,S%,0.25W 01121 <CB2725
R1E0 321-0193-00 RES.,PXD,FIIM: 1K OHM,1%,0.125W 75042 CEATO-1001F
R162 321-0167-00 RES, ,FXD,FILM:536 OHM,1%,0.125+ 75042 CEATO-5360F
R164 315~0184-00 RES. ,FXD,(MPSN: 180K OHM,58,0.25W 01121 CBl845
R165 315-0103-00 RES. ,FAD,CHMPSN: 10K OMM, 5%,0.25W 01121 (CBLO35

168 315-0104-00 RES.,FXD,CMPSN: 100K OHM,5%,0,25W 01121 <CBl0o45
R17G 315-0272~00C RES. ,FXD,CMPSN: 2, 7K OHM 5%, 0.25W 01121 CB2725
R172 321-0193«00 RES.,PXD,FIIM: 1K OHM,1%,0,125W 75042 CEATO~-1001F
R174 321-0138-00 RES.,PXD,FILM: 267 OHM,1%,0.125W 75042 CEATO~2870F
R17& 315~0184-00 RES, ,FXD,CMPSN: 180K OEM,5%,0.25W 01121 CBl845
R178 315-0103~00 RES, FXD,CMPSN: 10K OHM,5%,0.25W 01121 (€B10O33
R180 315-0104-00 RES. ,FXD,CMPSN: 100K CHM,5%,0,25W 01121 CBIO45
klgz 315-0272-00Q RES.,FXD,CMPSN:2,7K OHM, 5%,0.25W 01121 CB2725
R184 321-0193-00 RES.,FXD,FILM:1K OHM,1%,0.125W 75042 CEATO-1001F
R188 315-0184~00 RES.,FXD,(MPSN: 180X OHM,S5%,0.25W 01121 <CBl184S
R190 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CBlO3S
R182 315-0104~00 RES.,FXD,CMPSN: 100K OHM,5%,0.25W 01121 (B1lo4S
R194 315-0272-00 BES.,FXD,CMPSN:2.7K CEM,5%,0.25W 01121 <CB2725
R196 321-0193-00 RES, ,FXD,FPILM:1K OHM,1%,0.125W 75042 CEATO-1001iF
R20C 315-0101-00 RES. ,FXD,CMESN: 100 OHM, 5%,0.25W 01121 (CB1lO1S
R202 321-0422-00 RES. ,PXD,FILM: 243K OHM,1%,0.125W 75042 CEATO~2433F
R204 315~0243-00 RES, ,FXD,CMPSN: 24K OHM,5%,0.25W 01121 CB243%
R206 315~0012-0C RES.,FXD,CMPSN:9.1K OHM,5%,0,25W 01121 CB9%125
R207 315-0472-00 RES, ,FXD,CMPSN: 4. 7K OHM,5%,0.25W 01121 (CB4725
RrR208 321-0251~00 RES. ,FXD,FIIM:4.02K OHM,1%,0.125W 75042 CEATO-4021F
R209 315-0821-00 RES.,FXD,CMPSN: 820 OHM,5%,0.25W 01121 <CB821S
R210 321-0222~00 RES. ,FXD,FILM:2K OHM,1%,0,125W 75042 CERATO-2001F
R211 3115-0472-00 RES. ,FXD,CMPSN:4.7K OHM, 5%,0.25W 01121 CB472%
RrR212 315-0683-00 RES. ,FXD,CMPSN: 68K OHM,5%,0.25W 01121 (BEBIS
R214 321~0228-00 RES, ,FXD,FILM:2. 32K OHM,1%,0.125W 75042 CEATO~2321F
R215 311-1268-00 RES.,VAR,NONWIR: 10K OHM,10%,0.50W 73138 62PT-351-0
R218 315-0108-00 RES. ,FXD,CMPSN: 10 OHM,5%,0.25W 01121 CBLlOGS
R220 311-1271-00 RES. , VAR, NONWIR:50K OHM,10%,0.50W 73138 62PT~354-0
R221 321-0356-00 RS, ,FXD,FILM:49.9K OHM,1%,0.125W 75042 CEATO-4992F
R222 311-1271-00 RES,. , VAR, NONWIR:50K OHM,10%,0.50W 73138 62PT-354-0
R225 311-1270-00 RES. ,VAR,NONWIR: 25K OHM,10%,0.50W 73138 62PT~353-0
R226 315-0154-00 RES.,FXD,CMPSN: 150K OHM,5%,0,25W 01121 CB1545
R228 321-0347~00 RES.,F¥D,F1LM:40.2K OHM,1%,0.125W 15042 CEATO~40237F
R232 3315-0184~00 RES.,FXD,CMPSN: 180K OHM, 5%,0.25W 01121 CB184%
R234 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0,254 01121 CBlQ35
R236 315~0104-00 RES. ,FXD,CMPSN: 100K OHM, 5%,0.25W 01121 CB1O4S
R238 315-0272-00 RES. ,FXD,CMPSN: 2. 7K OHM,5%,0.25W 01121 CB2725%
R240 321-0193=-00 RES, ,FXD,FILM:1K OHM,18,0.125W 75042 CEATO-1001F
R242 321-0147-00 RES.,FXP,FILM:332 OHM,]1%,0.125%W 75042 CEATO-3320F
R2E0 321~0345-00 RES, ,FAD,FTILM:38.3K OHM,1%,0.125W 75042 CEATO-3832F
R252 321-0364-00 RES.,FXD,FILM:60,4K OHM,1%,0.125W 75042 CEATO-6042F
R254 315-0362«00 RES.,FXD,CMPSN:3.6K OHM,5%,0.25¥W 01121 CB3IB25
R256 315-0203~00 RES. ,FXD,CMPSN: 20K OHM,5%,0.25W 01321 CB2035
R258 315-0182-00 RES. ,FXD,CMPSN:].BK CHM,5%,0.25W 01121 CB1B25
RIG0 315-0100-0¢ RES. ,FXD,CMPSN: 10 OFM,5%,0.25W 01121 <CB10OOS
R261 321-0239-0C RES. ,FXD,F11M:3.01K OHM,1%,0.125W 75042 CEATO-3011F
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R2ZE2 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CBlols
RIZ0 315~-0271-G0 RES. ,FX5,CMPSN: 270 OHEM,5%,0.25% 01121 ¢B271%
R352 31E5-0301-00 RES, ,FXD,CMPSN: 300 OBM,5%,0.25W 01121 C¢B301S
R354 315-0153-00 RES, ,P¥D,CMPSN:15K OHEM,5%,0.25W 01121 CB1535
R3%6 gT-0032-00 RES.,FXD,CMPSN:3 OMM,5%,0.50W 91121 EB30GS
R308 321-0279-00 RES. ,FX5,FTILM:7.87K OHM,1%,0.120W 75042 CEATO-7871F
B360 321-0275-00 FES.,FXD,FILM:7.15K OHM,1%,0,125W 75042 CEATO-T1S1F
R362 321-0164-00 RES. ,FXD,FILM:1499 OHM,1%,0.125W 75042 CEATO-4930F
k3s4 321-0270~-00 RES, ,FXD,FILM:6.34K OHM,1%,0.125W 75042 CEATO-6341F
R3T0 315=-0620~00 RES, ,FXD,CMPSN: 82 OHM,5%,0.25W 01121 <(£BB20S
R3IT2 315-0271=00 RES. ,FXD,CMPSN: 270 OHM,5%,0.25W 01121 <CBR7LS
rR374 321-0222-00 RES. ,PXD,FILM:2K OHM,1%,0.125W 75042 CEATO=2001F
Rri76 321~0260~00 RES, ,FXD,FITM:4,%9¥ OHM,1%,0.125% 75042 CEATO-4981F
R378 3150431 -00 RES. ,FXD,CMPSN:420 OHM,5%,0,25W 01121 <CB4315
R3IBO 308-0677-00 RES, ,FED,WW:l OHM,5%,2W 75042 BWH~1RO000J
R3IBZ 315~-0562-00 RES. ,FXD,CMPSN:53.6K OHM,5%,0.25W 01121 <(B5625
R390 301~0392-00 RES. ,FXD,CMPSN:3,9K OHM,5%,0.50W 01121 ¥®B3925
R392 301-0121-00 RES., FXD,CMPSN: 120 OHM,5%,0.50W 01123 gBl2lS
B394 315~0200~00 RES, ,FXD,CMPSN: 20 OHM, 3%,0.25wW 01121 CB200S
R3%8 315-0153~00 RES. ,FXD,CMPSH: 15K OHM,5%,0.25W 01121 <¢R1535
R398 315-0471-0C RES, ,FPXD,CMPSN: 470 CHM,5%,0,25W QL3121 CB47L5
R400 321-02985~-00 RES. ,FXD,FILM:11.5K OHM,1%,0.125W 75042 CEATO-1152F%
R40D2 321-Q238-00 RES. ,FXD,FILM:3.01K COHM,1%,0.,125%W 75042 CEATO-30L1F
R404 321-0247-00 RES. ,FXD,FILM:3.65K OHM,1%,0.125W 75042 CBATO-3651F
R408 321-0239-00 RES. ,FXD,PIIM:3,.01K OHM,1%,0.125W 75042 CEATO-3011F
E408 121-0193-00 RES. ,FXD,FILM:1K OHM,1%,0.125W 75042 CEATO-100LF
R41EG 315=-0301-00 RES, ,FXD,CMPSN: 300 OHM,3%,0,25W 013121 CB3015
R412 315-0271-00 RES. FXD,CMPSN: 270 OHM,S5%,0,25W 01121 CB271S
R4l4 315-0201=00 RES.,FXD,CMPSEN:1200 OHM,5%,0, 25W 01121 CB201S
R420 321-0282-00 RES, ,F¥D,FIIM:8.45K OHM,1%,0.125W 75042 CEATQ-8451F
R4232 321-0282-00 RES. ,FXD,FILM:6.45K OHM,1%,0.125W 75042 CEATO-8451F
R424 321-0222-00 RES. ,FXD,FILM:2X OHM,1%,0.125W 75042 CEATC-200LF
R426 315-0181-00 RES.,FXD,CMPSN: 180 OHM,5%,0.25W 01121 CBRl8l1S5
R428 321022200 RES.,FXD,FILM: 2K OHM,1%,0.125W 75042 CEATO-2001F
R430 315-0102-00 RES, ,PXD,CHMPEN: 1K OHM,5%,0.25W 01121 (CB10Z5
R432 315-0104-00 RES, ,FXD,CMPSN: 100K OBM,5%,0, 25W 01121 (CBlo4s
R434 315-0623~00 RES. ,F¥D,CMPSN: 62K OHM,5%,0,25W 01121 CBB23s
R436 315~0243~00 RES, ,FXD,CMPSN: 24K OHM,5%,0,25W 01121 <©€B2435
R438 315043400 RES.,FXD,CMPSN: 430K OHM, 5%,0,25W 01121 CB4345
R440 315-0471-00 RES. ,FXD,CMPSN:470 OMM,5%,0.23W 01121 CB471S
R44) 315-0150=-00 RES. ,FXD,CMPSN: L5 QOHM,D%,0,25W Q1121 (CB1505
R442 315-0150-00 RES., ,FXD,CMPSN:15 OHM,5%,0, 25W 01121 C¢B1503
R444 315=0104-50 RES., ,FXD,CMPSN: 100K OHM, 5%,0.25W 01121 CRBlo45
R446 315-0203-00 RES.,FXD,CMPSN: 20K OHM,5%,0.25W Q1121 ©B2035
R448 315-~0682-00 RES.,PXD,CMPSN:6.8K OHM,5%,0.25W 0112) (CB6823
R450 315-0102-00 RES.  FXD,CMPSN: 1K OHM, 5%,0,25W Q1121 cCBlo2s
R451 315~0470~00 RES, ,FXD,CMPSN:47 OHM,5%,0.25W 013121 CB4705
R452 315-0302=-00 EES. , FAD,TMPEN: 3K OHM, 5% ,0,25W 01121 C¢B30ZS
R4E3 315~0822~-00 RES, ,FXD,CMPSN: 8. 2K OHM, §%,0.25W 01121 CB8225
R454 315-0432=00 RES. ,FED,CHMPSN: 4, 3K OEM,5%,0.25W QL1221 £B422%
K455 156-0172=-00 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 80009 156-C0172«00
R4%56 315-0153-00 ERES. , FXD,CMPSH: L5K OHM,5%,0.25W 01121 CBl53s
R458 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0,25W Q1121 CB103s
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R462 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CBLlO3E
F464 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0,25W 01121 <CBioDis
F466 315-0202~00 RES.,,FXD,CHPEN: 2K CHM,5%,0,25W 01121 CB202S
R4TO 315047200 RES, ,F¥D,CMPSN:4. 7K OHM, 3%,0.25W QL1121 CB4725%
R472 3L5-GL03~00 RES.,FXD,MPSN: 10K OHM,5%,0.25W 31121 CRloas
R4T4 315-0154-00 RES. ,FXD,CHMPSN: 150K OHM,5%,0,23W 01121 <B1545
R475 311-1272-00 RES.,VAR,NONWIR: 100K CHM,10%,0,50W 73138 &251-355-0
r476° 315-0102-00 RES. FXD,CMPSN:1 1K OHM,5%,0,25W 01121 CBlozs
RABO 315~0150~00 RES, ,PXD,CMPEN:15 OHM,5%,0.25W 01121 CB1l30%
R482 315-03%2-00 RES, FXD,CMPSN:3.9K OHM,5%,0,25W Q01121 CB39ZS
R4B4A 315-0271-00 RES. ,FXD,CMPSEN: 270 OHM,5%,0.25W Qil2) ¢B2TLS
R4S4 215=0300-00 RES. ,FXD,CMPSN:30 OHM,5%,0.25%W G1ll21 CB3I00%
rR498 315«8300=00 RES.,FXD,CMPSN:30 COHM,5%,0,25W $l121 CR3005
R500 315-0680~00 RES. ,FXD,CMPSN:68 QHM,5%,0.25W 01121 CB&80S
R&02 315-0471-00 RES. ,FXD,CHMPSN:470 OHM,5%,0.25W 01121 CB47LE
R504 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB47LS
RE0O6 315047100 RES. ,FXD,CMPSN:470 OHM,5%,0,25W 0l1l21 CB4715
RE08 315-0471-00 RES.,FXD,CMPSN: 470 OHM,5%,0.25W gllzl CB4715
R510 315-0471-00 RES.,FRD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
RS512 315-0471-00 RES, ,FXD,CMPEN:470 OHM,5%,0.25%W 01121 CR4T1S
R51l4 315-0471-00 RES, ,FXD,CMPSN:470 OHM,5%,0.25W 01121 <©B471S
RELE 313-0100-00 RES. ,B¥D,(MPSN 110 OHM,S5%,0,23W 01121 ¢<BLOOS
R518 315-0471-00 RES.,FXD,CHPSN:470 OHM,5%,0.25W 01121 C(B4715
RE20 315=-0102-00 RES. ,F¥D,CMPSN:LX CHM,5%,0.23W 01121 C¢BLORS
R321L 317-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.125W 01121 BBS1CE
R322 315~0102-00 RES.,FXD,CMPSN:1K OHM,5%,0,25W 01121 CRLiD2S
R523 317=-0510~00 RES. ,FXD,OMPSN: 51 OHM,5%,0.125W 01121 BBSBICS
R526 313-0200-00 RES, ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2OOS
8532 315-0100-00 RES. ,FXD,CMPSN: 10 OHM,5%,0.25W 01121 CBlODS
RE36 315-0471-00 RES, ,FXD,CHPSN: 470 OHM,53%,0.25W Q01121 CB4713
Rr538 315-0471«00 RES, ,FXD,(MPSN:470 OHM,5%,0.25W 01121 CB4715
R33% 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 013121 CB510S
R342 315-0100-00 RES, ,FXD,CMPSN:10 OHM,5%,0.25W Q0li21 CBIOCS
R544 315~0511-00 RES. ,FXD,(MPSN: 510 ORM,5%,0.23W 01121 CBB1lS
RE46 321-0097-00 RES.,FXD,FIILM: 100 OHM,]1%,0.125% 785042 CEATCO-1000F
RE48 321-0087-00 RES, ,FXD,FILM:100 OHM,1%,0.125W 75042 CEATO-1000F
R54% 315-0511-00 RES. ,FXD,CMPSN: 510 OHM,5%,0.25W 01121 <CBBLIL1S
REBO 3115-0271-00 RES. ,FXD,CMPEN1270 OHM,5%,0.25W 01121 CR2715
RS2 315=-0471-00 RES, ,FXD,CMPSN: 470 OHM,5%,0,.25w Qil21 CR4715
R334 315-0471=00 RES, ,FAD,CMPSN:470 OHM,S5%,0.25W 01121 <CB471S
RES6E 115-0471-00 RES. ,F¥XD,CMPSN:470 OREM,5%,0.25W 01121 CB4715
RS58 315=0471-00 RES. , FAb,CMPSN:1470 OHM,5%,0.25W Q1121 CB4715
RERG 115-0471-00 RES. ,FXD,CMPSN: 470 OHM,5%,0.25W 01121 CB471l5
U150 156«0067=00 MICROCIRCUIT, LY :OPFRATIONAL AMPLIFIER 80009 156-0067-00
ules 156-0067-00 MICROCIRCUIT, LI:OPERATIONAL AMPLIFIER 80009 156-0067-00
epirds] 156-0067~00 MICROCIRCUIT, LI:OPERATIONAL AMPLIFIER 80009 1356-0067-00
180 156.0067=00 MICROCIRCUIT, LI :CPERATIONAL AMPLIFIER 80009 156-~0067-00
U200 156-008700 MICROCIRCUIT, LI OPERATIONAL AMPLIFIER BO009 156-0067-00
U240 136-0087-00 MICROCIRCUIT, LI :OPERATIONAL AMPLIFIER 80009 156=-0067-00
U250 156-0067=00 MICROCIRCUIT, LY :OPERATIONAL AMPLIFIER 80009 156~00867-00
U350 136-0053~00 MICROCIRCUIT, LI VOLTAGE REGULATOR 07263 YSR7723393
U3ies 156-~0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFTER 80009 156-0158-00
Uiro 186+0053=-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR Q7263 UBR7723393
U390 156~-0071-00 MICROCIRCUIT,LI!VOLTAGE REGULATOR 07263 T23pC
& 8-7
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Tektronix Serial/Model No. MEr

Cki Ne.  Part No. E# Dscont Name & Description Code Mfr Part Number
U450 156=-0058-00 MICROCIRCUIT,DI:HEX INVERTER 01295 SN7404N
U455 15e-0172-00 MICROCIRCUIT,DT:DUAL MONCSTABLE MV 80009 156-0172-00
U460 156=0047~00 MICROCIRCUIT, DI 3-INPUT NAND GATE 80009 156~0047-00
1470 156~0096~00 MICROCIRCUIT,LI:VOLTAGE COMPARATCR 27014 LM311HE

Us00 156-0363-00 MICROCIRCUIT,LI:TRIPLE LINE REC 04713 MCl021elL
1520 156-0308-00 MICROCIRCUIT,LI:QUAD DIFF LINE RECIEVER 04713 MClOl1l5L
US40 156-0369-00 MICROCIRCUIT,DI:TRIPLE LINE RED 04713 MClO0218L
U545 156-0518~0C MICROCIRCUIT,DY : PHASE FREQ DETECTOR 04712 MCL2040L
U550 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 04713 MCIQ13lL
YR250 152-0127-00 SEMICOND DEVICE:ZENER,Q.4W,7.5V,5% 04713 L1N753A
VR258 152=0461=-00 SEMICOND DEVICE:ZENER,0.4W,8.2V,5% 04713 1n821

YR262 152-0461~00 SEMICOND DEVICE:ZENER,O.4W,8.2V,5% 04713 1N821

VRS2 152-0461~00 SEMICOND DEVICE:ZENER,O0.4W,6.2V,5% 04713 1NB21
VR364 182~0461~-00 SEMICOND DEVICE:ZENER,Q.4W,6,2V,5% 04713 1NB821
VR4E20 152-0304-00 SEMICOND DEVICE:ZENER,O.4W, 20V, 5% 04713 LN968B

Wio 1758«1746=00 CARLE ASSEMRLY:50 OBRM COAX 80009 175«1746~00
W75 17%=3720=00 CABLE ASSEMBLY:LOW PASS TO ISOLATOR 80009  175-1720-00
W85 175-1713-00 CABLE ASSEMBLY:INTERDIGITAL TO LOW PASS 80009 175-1713-00
W95 175=1716=~00 CABLE ASSY:2-4 GHZ INTERDIGITAL 7¢ ISOLATCR 80009 175-1716-00
Wios 178~1721=-00 CABLE ASSEMBLY:MIXER TO ISCLATOR BOCQ9 175-~1721~00
Wi30 178~=1710=00 CABLE ASSEMBLY: 80009 175-1710-00
Wi3s 175-1715-00 CABLE ASSEMLBY: 80009 175-1715-00
Y526 158-0098-00 XTAL UNIT,QT2:52.% %P 25 DEG SFS RES 71034 OBD

8-8 @
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Section 9--TR 502

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols and Reference Designators

Graphic symbols for electrical and logic symbols, used on the diagrams, are based on ANSI Y32.2, 1870, and ANSI
¥32.14, 1973, "American National Standards Institute.” Logic symbols depict the logic function of the device in positive
logic. Copies of these standards can be cbtained from the Institute of Electrical and Electronics Engineers, 345 East 47th

: Street, New York, N.Y., 11017, Exceptions and additions are shown on this sample diagram. These conform orare based on
the manufacturers data sheet and industry trends.

Resistor vaiues are in ohms, unless noted otherwise, and the ( symbol is omitted. Capacitor values =1 {e.g. 10} are in
picofarads (pF} and vatues <1 {e.g. 0.01} are in microfarads uniess otherwise noted.

IC Type

1C With Open Collector

Bag Note on Diagram

e {niternal Adjustment

_Pioo
AL -«\BV‘ 3 >- — index on Plug to Circuit Board
| RAO
) > 2| \o%
byl P I Line Name
e 3 LHOGA — |/'—/—l POSVTAON | ~#— ront Panel Control or Adjustment
¥ ‘MOE:?: TLCA <
};J‘> VERTICAL O 3[ g 2-'510@ == (Jastination Diagram No
AV ) ..
%::)1\2—4 iV uiod i Soldered, Interconnecting Board Lead
26 e
R\?—QOK- MOSE | —t— tC Type, Voltage & Pin Qut Data
FOQ%- nj74-,\2.
=BV,

Test Voltage

Coaxial Connector

Refers to Waveform Adjacent to
Diagramn

Modified Component {see EPL)

Shield

Decoupled or Filtered Voltage

Part of Board - Name & Assembly Ne

-
Plo SWEREP BOARD AOY—— —

—‘\
SWEEP AMPUIF\ER P
AN N

Circyit Board Qutline

Diagram Name & Number

SWvHOVIO
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COMPORENT LOCATION
FOR DIAGRAM 3

TREG2Z

i T

R236

U200

207

R23!

£1240

b3

B2

R209
RZ11

R218
R214

A219 mt\

P200

A150

173%-18

Leveiing Loop & Bias Tkt Bed






LEVELING LOOP/
BIAS CIRCUIT

@ ABLINTHD SIS WENAWY ¥ G001 DNTIAT

nEr
EETETS
3

o, L4555
2

Ava-

Ry,
T
it
o .._a oy
oaiy TURZ L nusa
— han
e
oﬂwu%

o
. asta

&

bte]
Lty

4
o
* = AT
(X
A
© e
s
U
oota

T
T iy
L77e
323
*e'es
oa1s
~a%9
Aty
ity
woza
W
ey a0
Iims 35
na3a
o I
eral FANT
S e HiEE W
X g
Ay
Lora e B A1
AR el
A s
] [ no G0
00211 | nava Ase ] obtx
i

T AL

AT
FLPYL N

AT e

PO NPV

2 4

WD O
MY

] L

ara ant

arie s

LTSI FANY e 001D B

0L
nin







L)
i~ VRSO

0480 )
- P350
+336V R480 s
.ll'lglla‘ - L
RABZ.  naas ;
’ s A e
gt CRa8N
mnﬁiil.lv_s] "
+33.5V Dopt —
= © O pas4
[P i
L vRass @
l-lglll.' -
¢ ca434, ©
i T
i " Razz
oo SAS S i
AEF T nagg ’ :
i 360
Q440
o @ i . .
3| 8| ¢ &
& B =
L5
o
m .m .
R4 P390
P3BG
T
2
.!%.MT... P4
454 “6
7 RAS4
R470 . _
R4T2
[ 2 B A474 A

A3SGAT1 Mother Board

IEEERS)







COMPONENT LOCATION
FOR DIAGRAM 4
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REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are availabie from or through your focal
Tektronix, inc. Field Office or rapresentative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. it s therefore
important, when ordering parts, to include the following
inforration in your order: Part number. instrument type or
number. serigl number. and modiication number if applicable.

if a part you have ordered has been replaced with a new or
improved part. your local Tektronix, Ing. Field Office or
representative wili contact you concerning any change m part
number

Change information. if any, is located at the rear of this
manual.

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number

00X Part removed after this serial number

FIGURE AND INDEX NUMBERS

tems in this saction are referenced by ligure and index
numbers to the iliustrations.

INDENTATION SYSTEM

Tnis mechanical parts fist is indented to indicate item
retationships. Following is an exampie of the indentation system
used in the description column

12345 Name & Descriplion

Assembly and’or Component
Attaching parts for Assembly and ‘or Component

Detaif Part of Assembly and‘or Component
Attaching parts for Detail Part

Parts of Detail Part
Altaching parts for Parts of Detail Part

Attaching Paris atways appear in the same indentation as
the itermn it mounts, while the detail parts are indented to the right.
indented items are part of, and ingiuded with, the next higher
indentation. The separation symbo! - --* - - - indicates the end of
attaching parts.

Attaching parts must be purchased separately, uniess otherwise
specified.

ITEM NAME

In the Parts List, an item Name is separated from the
description by a colon {). Because of space limtations, an item
Name may sometimes appear as incomplete. For further ltem
Name identification. the U.S. Federat Cataloging Handbook H6-1
can be utilized where possible.

ABBREVIATIONS

INCH ELCTRN  ELECTRON
" _ NUMBER SIZE ELEC ELECTRICAL
ACTR ACTUATCR ELCTLT ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENY
ALIGN ALIGNMENT £PL ELECTRICAL PARTS LIST
AL ALUIMINM EQPT EQUIPMENT
ASSEM ASSEMBLED EXT EXTEANAL
ASSY AGSEMBLY FiL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE
AWG AMERICAN WIRE GAGE FLH FLAT HEAD
20 BOARD FLTR FILTER
BRRT BRACKEY FR FRAME or FRONT
8RS BRASS FETNR FASTENER
BRZ ARCNZE FT FOOT
BSHG BUSHING FXO FIXED
CAR CABINET GSKT GASKEY
CAP CAPACITOR HOL HAMDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SQCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HY HIGH VOLTAGE
CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE i8] INSIDE CIAMETER
DEG DEGREE IDENT IDENTIFICATION
OWR DRAWER HPLR

IMPELLER

HN INCH SE SINGLE END
INCAND INCANDESCENT SECT SECTHON
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SmLD SHIELD
LPHLDR LAMPHOLDER SHLOR SHOLLDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLALKG SELF-LOCKING
NP NIPPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

OBE CORDER BY DESCRIPTION SG SQUARE

o0 SUTSIDE DIAMETER 58T STAINLESS STEEL
OvH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE 5w SWITCH

PL PLAIN or PLATE T TUBE

PLETC PLASTIC TEHM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWH POWER TNSN TENSION

ACPT RECEPTACLE TRG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGD RIGID v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER W WiTH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TRANGISTCR

10-1
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Mechanical Parts List—TR 502

CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER

MFR.CODE MANUFACTURER ADDRESS CiTY STATE,ZIP
00004 LEMS USA 2012 IND BT, BERKLEY, CTA 94710
00779 AME, INC. P, 0. BOX 3808 HARRIEBURG, PR 17105
01E95 TEXAS INSTRFUMENTE, INC.,

SEMIZONDUCTOR GROUP P. 0. BOX 5012 DALLAS, TX 75222
CEOSD RAYCHEM CORER, 300 QONSTITUTION DRIVE MENLG PARK, CA 94023
o82861 SPECTFA-STRIP JUORFE, 7100 LAMPSON AVE. CARDEN GROVE, CA 22842
12327 FREEWAY CORP. 9301 ALLEN DR, CLEVELAND, CH 44125
18203 ENCELMANY MICROWAVE CO. SKYLIWE DRIVE MONT®'ILLE, NJ 07045
22826 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
23499 GAVITT WIRE AND CABLE, CDIVISION OF

RSC INDUSTRIES, INC. 455 W, QUINCE 8T. ESCONDIDO, CA 9Z02S5
45722 USM CORP., PARKER~KALCN FASTENER DIV, 1 PEERKAY DRIVE CLIFTCN, NJ $7014
10276 ALLEN MFG. CO. B, O. DRAWER 570 HARTFORD, CT Q&l0l
70485 ATLANTIC INDIA RUBBER WORKS, INC. 571 W, POLX ST. CHICAGD, IL 60607
73743 FISCHER SPECIAL MFG. COC. 446 MORGAN ST, CINCINNATI, OH 45206
74445 HOLO=KROME CC, 31 BROOK 37, WEST HARTFORD, CT Q6110
78189 LLINCIS TOOL WORKS, INC,

SHAKEPROCE DIVISION ST. CHARLES ROAD ELGIN, IL 60130
79807 WROUGHT WASHER MFG. CO. 2100 S. O BAY 3T, MILWAUKEE, WI 33207
BOCOS TEKTRONIX, INC. P. 0. BOX 300 BEAVERTON, OR 97077
B2647 TEXAS INSTRUMENTS, INC.,

CCONTROL PRODUCTE DIV. 34 FOREST 87, ATTLEBORC, MA 02703
83309 ELECTRICAL SPECIALITY CO., SUBSIDIARY OF

BELDEN CORP. 213 E. HARRIS AVE. SOUTH SAN FRANCISCO, CA 3408
83385 CENTRAL SCREW CO. 2530 CRESCENT DR, BROADVIEW, IL &CL33
83501 GAVITT WIRE AND CABLE, DIVISION OF

RSC INDUSTRIES, INC. CENTRAL S7. BROOKFIELD, MA 01506
87308 N. L. INDUSTRIES, INC., SOUTHERN SCREW

DIV, P. 0. BCX 1360 STATESVILLE, NC 28877
21836 KINGS ELECTRONICS CO., INC. 40 MARBLEDALE ROAD TUCKAHOE, NY 10707
95987 'CKESSER CO., INC, 4444 WEST IRVING PARK RD. CHICAGO, IL 60641
98291 SEALECTRC CORP. 225 HOYT MAMARONECK, NY 10844

10-2




Mechanical Parts List—TR 502

Fig. &
index  Tektronix Serial/Model No, ot Mir
No. Part No. Eff Dscont 4 13 40s Name & Description Code Mfr Part Number
1-1 337-1399-90 1 SHLD,ELECTRICAL:SIZE SCGO09 337139900
-2 186-3417=00 1 PLATE,RERR: 80009 386-3417-00
{ATTACHING PARTS)
-3 213-0192-00 4 SCR,TPG,THD FOR:€-32 X 0.30 INCH,PNH STL 87308 OBD
- o ow W o
-4 143=0530-00 2 BLOCK,RETRINER:UPPER 80009  343~0590-00
{ATTACHTING PARTS FOR EACH)
-5 211-0101-00 ? SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLH STL 831385 CBD
P
-6 343~0589-00 2 BLOCK,RETAINER:LOWER 230009 343-0389-50
(NTTRCHING PARTS FCOR EACH)
) 211-0101-00 2  SCREW,MACHINE:4-40 X 0.2%5" 100 DEG,FLH STL 83385 CBD
- o R o w
=8 e mmmem 1 CABLE ASSY,RF:50 QHM COARX(SEE W10 EPL)
-9 3166~0494-00 1 KNOB:GRAY 80009 366~0d494-00
213-0153-00 1 SETSCREW: 5-40 X 0,128 INCH,HEX SOC STL 74445 OBD
-10  366-1645-00 1 ¥NOR:GRAY,FUNCTICN ATTENUATOR 80009 366-1645-0C
213-0153-00 2 SETSCREW: 5-40 X 0.125 INCH,HEX $0C STL 74445 OBD
-11 210-1911-00 1 WASHER,NONMETAL:0.13 ID % 0.175 " OD,PLSTC 83309 OBD
~12  331-0402-01 1 MASK,DIAL: 80009  331-0402-01
~13  366-18639-00 1 KNCB,GRAY 80009 366-1639-00
213=0153-00 2 SETSCREW:5-40 ¥ 0.125 INCH,HEX $0C §TL 7444% OBD
~14  432-0107-01 1  BASE,KNOB:W/PINS 80009  432-0107=01

(ATTACHING PARTS)
~15  210-0586-00 2 NUT,PLAIN,EXT W:4=40 X 0.25 INCH,STL 78189 OBD
-1  211-0025-00 2 SCREW,MACHINE:4-40 X 0.375 100 DEG,FLE STL 23385 OBD

- M e .
wl7  mmm—e wsses 1 RESISTOR,VAR: (S$EE R20 EPL)

(ATTACHING PARTS) .
~18  210=-0583-00 1 NUT,PLAIN,HEX.:0,25-32 X 0,317 INCH,BRS 73743 2X20224-402
~19  210-0%40-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH Ob,STL 79807 0BD

- - = M -
w20 mmmem e 1 CABLE ASSY,RF:ATTEN TO RF QUT{SEE W130 EPL)
-21  015-1025-01 1 TERM,COAX:3MM MALE 30 OHM,W/CH 18203 TL86CS
m2Z  366-1520«00 1 KNOB:LATCH 80009 366=1520-00

{ATTACEING PARTS)

-23  214-1840-00 1 PIN,XNOB SECRG: 80009 214-1840-00
P

24  3133-2080-00 1 PANEL,FRONT:LEFT 80009 333-2080-00

-2%  214-1513-01 1 LCH,PLUG-IN RET: 80009 214-1513-01

(ATTACHING DARTS)
~26  213-0254-00 1  SCR,TPG,THD CTG:2-56X3,25"100 DEG,PLH STL 45722 ©BD

- - o K w w -
“27 mmme mewe= 1 AMPTD CONT ASSY:2.095 OSC AMP (SEE Al40 EPL)

(ATTACHING PARTS)

-28 2L1~0100-00 4 SCREW,MACHINE:2-56 X 0.730 INCH,PNH,ETL 83385 OBD
T

«29  210-025%-00 1  TERMINAL,LUG:0.099"ID INT T0OTH,SE 80009 210-0259-00

=30 mwsmm mm——— 1 AMPL/DET ASSY:0.1-18.0 GHZ AMPL{SEE Al20 EPL)

(ATTACHING PARTS)
=31 211-0100-00 4 SCREW,MACHINE:2-56 X 0.730 INCH,PNH,STL 83385 OBD

- o o om N o e -
=32 210-0259-00 1 TERMINAL,LUG:0.0%9"ID INT TOOTH,SE 40009 210=0259-00
=33 407-1726-00 1 BRACKET,ANGLE:COVER BRACE 20009  407-1726-00

{ATTACHING PARTS)

«34  210-0%86-00 2 NUT,PLAIN,EXT W:4-40 ¥ 0.25 INCH,STL 78189 OBD

-35  211-0101-00 2 SCREW,MACHINE:4-40C X 0.25" 100 DEG,FLH STL 83385 OBD
- w X m

=36 mw——m mmeew 1 FILTER,RFI:2.2 GHZ FILTER(SEE A320 EPL)

(ATTACHING PARTS}

-37  211-0008-00 1 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD

- o * o w m
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Fig. &

Index  Tektronix Serial/Medel at M
No, Part No. Eff Dscont Y o123 e Name & Description Code Mfr Part Number
138 386-3403-00 1  SUBPANEL,FRONT:LEFT 80009 386-3403~00
(RTTACHING PARTS)
-3%  213-0229~00 4 SCR,7TPG,THD FOR:6-20 X0.373"100 DEG,FLK STL 83385 OBD
- oa R L a o
~40 337-2242-00 1 SHIELD,BLEC:FRONT PANEL,LEFT 80009  337-2242-00
wdl  mmmmm —mmme 1 CABLE ASSY,R¥:1 DB TO L0 DB{SEE W135 EPL)
~42 mmems wewee 3 ATTENUATOR ASSY:0.59 DB,50 OHM(SEE Al30 EPL)
43 407-1724-00 1 BRKT,SWITCE MTG: 80009 407-1724-00
{ATTACHING PARTS)
-44  211-0101-00 2 SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLH STL 83385 OBD
- R
“45 s s 1 CKT BOARD ASSY:LVL LOOP AND BIAS({SEE Al50 EPL}
{ATTACHING PARTS)
-46 211~-0008-00 4 SCREW,MACHEINE:4-40 X 9,25 INCH,PNH STL 83385 OBR
P
~~~~~~~~~~ ~ ., CKXT BCARD ASSY INCLUDES:
-47 131-0608=-00 29 CONTACT  ELEC:0.3653 INCH LONG 22526 47357
~-48 136-0252-04 3 CONTACT , ELEC:0.188 INCH LOWG 22526 735080
-4 136~0514-00 1 SOCKET, PLUG-IN:MICRCCIRCUIT,8 CONTACT 82647 (930802
wBE e ee——e 1 CABLE ASSY,RF:MIXER TO ISOL(SEE W10S8 EPL)
WSl vmmmm me—— 1  MIXER ASSEMBLY:OUTPUT{SEE All0 EPL}
(ATTACHING PARTS}
~32 210-0586-00 2 NUT,PLAIN,EXT W:4-40 ¥ 0.35 INCHE,STL 78189 OBD
-_em ow ® o
-53 441-1297-00 1 CHASSIS,GEN:MAIN LEFT 80009 441-1297-00
{ATTACHING PARTS)
-54 213=0101~00 % SCREW,MACHINE:4-40 X 0.25" 100 DEG,FLE STL 83385 OBD
- e B o o
=55 426=1267-00 1 FPRAME SECT,CAB:TOF,LEFT 80009 426~=1287-00
~58 426~1270~00 1 FRAME SECT,CAB:BOTTOM,LEFT 80009 426-1270-00
~57 366-04%97~01 1 KNOB:GRAY 20009 366-0497-01
213-0153-00 1 SETSCREW:5-40 X 0.125 INCH,HEX S0C STL 74445 OBD
-38 210-0804-00 1 WASHER,FLAT:0.17 ID X 0.375 INCH OB,STL 12327 CBD
58 348-0093-00 i GROMMET,RUBBER:0.375 INCH 70485 MOLDCMEIES
~&0 366=0494-00 1 KNOB:GRAY 80009 366-04%94-00
213~0153-00 1 . SETSCREW:5-40 X 0.125 INCH,HEX SOC STL 7444% OBD
=61 wmmwe mm—ee 1 RESISTOR,VAR:(SEE R10 EPL)
{ATTACHING PARTS)
=62 210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 ¥ 0.312 INCH,BRS 73743 2X20224-402
~§3  210-0940-00 2 WASHER,FLAT:0.25 ID % 0.375 INCH OD,STL 79807 OBD
- e P w ow
mGd  emmme coeee 1 RESISTOR,VAR:{SEE RS EPL}
{ATTRCHING PARTS)
-&5 210-0583-00 1 NUT,PLAIN,HEX.:0,25-32 X 0.312 INCH,ERS 73743 2N20224-402
-6& 210-0940-00 1 WASHER,FLAT:0.25% ID X 0.3735 INCH OD,STL 79807 OBD
- o o b e
-67 131-1471-00 1 CONNECTOR,RCPT: Q000A RAL30G
-&8 333-2081-00 1 PANEL , FRONT:RIGHT 80009  333-2081-00
544-~0065-00 1 HONEY COMB ASSY: 80009 644-0065-00
(ATTACHING PARTS) .
-53  211-0510-00 4 SCREW,MACHINE:6-32 X 0.312 INCE,PNH STL 83385 OBD
P
-70 337-2250-00 1 SHIELD,ELEC 8000Y%  337-2250-00
(ATTACHING PARTS)
=71 211-00B7-01 17 SCREW,MACHINE:2-56 X 0.188" 82 DEG,FLH,STL 83385 OBD
P .
w72 memme— 1 . CXT BCARD ASSY:105 MHZ AMP(SEE A3S0AZ EPL)
{ATTACHING PARTS}
-73 211-0162-00 4 . SCREW,CAP:2-56 X 0.188 INCH,3CH 8587 70276 CRD
e R
~~~~~~~~~~ - . CKT BOARRD ASSY INCLUDES:
-74 131142500 1 . . CONTACT SET,ELE:R ANGLE,0.150" L 22526 £5275-001
~75 136=0263~04 2 . . CONTACT,ELEC:FOR 0,025 INCH SQUARE PIN 22526 78377001
10-4
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Fig. &
index Tekitronix Serial/Mode!l No. a Mfr
No. Part No. Eff Dscent Y oias s Name & Description Code Mfr Part Number
1-76  L3B-0260-02 1 . SOCKET,PLUG-IN:18 CONTACT,LOW CLEARANCE 0LI95 931602
-7 214-2342-00 1 HEAT SINK:MICROCIRCUIT 50009 214-2342-00
(ATYLCHTNG PARTS)
-78  211-0159-00 5, SCREW,MACHINE:2-56 X C.375 INCH,PNH $TL 83385 OBD
- - L L.
~79  131-05%4-00 1 . CONTACT,ELEC:FEEDTHRU,L1.485 INCH LONG 22526 47356
-850 162~0026-00C T, INS,SLV,ELEC:BULK,0.58 INCH QD Q8090 CORD
28l  emmee wmmo 1 . CXT BOARD ASSY: FRED BET(SEE A350A4 EPL)
-32 131-1425-00 1 . CONTACY SET,ELE:R ANGLE,O.150" L 22526 ©5275-001
-83 136-0263=04 5 . CONTACT,ELEC:FOR 0.025 INCH SQUARE PIN 22826 T7H377-001
m3d 136-0260-02 2 , BOCKET,PLUG~IN:16 CONTACT,LOW CLEARANCE 01295 931602
-85 136-0282-04 14 . . CONTACT,ELEC:0.188 INCH LONG 22520 75060
~86  mmeme 1 . CXT BOARD ASSY:52.5 MHZ OSC(SEE A330A3 EPL)
{ATTACHING PARTS}
-87 211-0162-00 4 . SCREW,CAP:2-56 X 0,188 INCH,SCH SST 70276 QBD
- o - -
-88  136-0260-02 1 . SOCKET,PLUG-IN:16 CONTACT,LOW CLEARANCE 01295 C931802
«39 136-0252=04 3 . CONTACT,ELEC:0.188 INCH LONG 22526 75060
«30 136-0263-04 4 . , CONTACT,ELEC:FOR 0.023 INCH SQUARE PIN 22%26 75377-001
-91 337-1912-00 1, SHIELD,ELEC:EBONEYCOMB BQ009 337-19212-00
(ATTACHING PARTS)
-92 211-0162-00 17 . SCREW,CAP:2-56 X 0,188 INCH,SCH SST 70276 OBD
- - o
“93  emmmm e i . CKXT BOARD ASSY:MOTHER(SEE A3S0RLl EPL)
-394 136-0252-04 51 , ., CONTACT,ELEC:0,188 INCH LONG 22526 75060
-95 131-0993~00 2 . . LINK,TERM.CONNE:2 WIRE BLACK 00779 530153-2
~36 131-0608-00 2% . ., CONTACT,ELEC:0.365 INCH LONG 22526 47357
37 sesae mee—— 1 . . TRANSISTOR:(SEE Q390 EPL)
{KPTACHING PARTS)
-38 210-0406-00 1 . . NuUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 2X12161-402
-39 211-0007-00 1 . . SCREW,MACHINE:4-40 X 0.188 INCH, PNH STL 83385 OBD
P T —
=100 138-0260-032 1 . SOCKET,PLUG-IN:18 CONTACT,LOW CLEARANCE Q129% (931602
~-101 136-0269-02 3, . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 931402
=102 131~-1729-00 1 ., . CONN,RCPT,ELEC:SMB SNAP-ON 98291 0%1-051-021%-1
w103 - eemee. 1 , TRANSISTOR: (SEE Q420 EPL)
(ATTACHING PARTS)
~104 210=0407-00 2 . NUT,PLATN,HEX, :6=32 X 0.25 INCH,BRS 13743 3038-0328-402
«108 211-0507-00 2 . . BCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 23385 QRD
~106 216-0801-00 6 , . WASHER,FLAT:0.14 ID ¥ 0,281 OD ¥P 37TL 12327 CBD
P
=107 131-55%3=00 7 . CONTACT,ELEC:1.15 INCH LONG 22526 47354
~108 281-0752-00 7 . CAP,,FXD,CER DI:1750PF ) BOO0Y 281-0752-00
-109 136~0514-00 1 . SOCKET, PLUG-IN:MICROCIRCUIT,8 CONTACT 82647 £930802
-110 131~-0787-00 1 . CONTACT,ELEC:0.64 INCH LONG 22526 47359
=111 200-0935-00 1 BASE,LAMPHOLDER:(0,29 0D X 0.19 CASE 80009 200-093%5-00
=112 378-0802-00 1 LENS,LIGHT:GREEN BOOO9 378-060:2~00
113 352-0157-00 1  LAMPHOLDER:WHITE PLASTIC BOOO9 352-0157-00
-114 -emesm e 1 AMPLIFIER:2.1-3.9 GHZ(SEE A60 EPL)
{ATTACHING PARTS)
-11% 210-0%86-00 2 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 OBD
- - o ® 4 = o
-3116  210-0202-00 i . TERMINAL,LUG:SE #6 78189 2104-06~00~2520N
(ATTACHING PARTS)
=117 210-0586-00 1 . NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 7818% OBD
- o m N o - -
=118 386-3405-00 1 SUBPANEL,FRONT:RIGHT 20009 386-3405-00
{BTTACHING PARTS)
~119 213-0229-00 4 SCR,TPG,THD FOR:6-20 ¥0.375"100 DEG,FLE STL 83385 ORD
- o R e -
-120  337-2241-00 i SHIZLD,ELEC:FRONT PANEL,LEFT 80009 337-2241-00
2121 mmeme mmmee 1 CABLE ASSY,RF:BANDPASS TO LP (SEE W85 EPL)
w122 mmmwm e 1 ¢ABLE ASSY,RF:BANDPASS TQ ISOL(SEE W95 EPL)
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Fig. &
index  Tektronix Serial/Mode! No. o MFr
Ne. Part No, E# Dscont RANNEEIE RN Name & Description Code MEr Part Number
1123 wmmos —mmee 1 CABLE ASSY,RF:LOWPASS TC ISOL(SEE W75 EPL)
-124  210-8938=00 1 WASHEER,FLAT:0.10% ID X 0.2%0 INCH CD 75497 ANSSO-3
-125 343-0013-00 1 CLAMP,LOCP:0,375 INCE DIA 35987 3-8-68
S - R —— 1 FILTER,LOW PASS:4.5 GHZ(SEE ASO EPL)
—127  wese wsme 1 ISOLATOR,RF REF:2.4 GHZ(SEE A70 EPL)
{ATTACHING PARTS)
-128  211-0008-00 3 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 81385 ORD
- o om X 4 -
«129 e —— 1 ISOLATOR,RF REF:2.4 GHZ (SEE R100 EPL)
{ATTACHING PARTS)
-130 21l1-0008-00 3 SCREW,MACHINE:4-40 ¥ 0.23% INCH,PNH STL 83385 OBD
P S,
S131  seman mmee- 1 BANDPASS FILTER:2,1-3.9 FHZ{SEE A90 EPL)
{ATTACHING PARTS) '
-132  211-0008-00 4 SCREW,MACHINE:4-40 X 0,25 INCH,PNH 3TL 83385 0BD
- e = * o w
-133  441-1296-00 1 CHASSIS,SEN:MAIN,RIGHT 80009 441-1296-00
(ATTACHING PARTS)
-134  211-0101-00 8  SCEEW,MACHINE:4-40 X 0,25" 100 DEG,FiH STL 83385 0BD
- ew e B o m -
~135 426-~12€68-00 1 FPRAME BECT,CAB;TOP RIGHT 80009 426-12868-00
~136 426126900 3 FRAME SECT,CAR:BOTTOM RIGHT 0009 426~1269-CC
~137  131-0707-00 37 CONTACT,ELEC:0.48"L,22-26 AWG WIRE 22526 47439
~138 352-0168-00 1 CONN BODY,PL,EL:2 WIRE BLACK 80009 332-0169-00
352-016%=01 1 CONN BCDY,PL,EL:2 WIRE BROWN 20009 352-01692-01
352-0169-02 1 CONN BODY,PL,EL:2 WIRE RED 80008 352-0169-00
~139 352-~0161-03 1 CONN BODY,PL,EL:3 WIRE ORANGE 80009 1352-0161-03
352~0161-07 1 CONM BODY,PL,EL:2 WIRE VIOLET BOOO9 3%2-0161~07
~140 352~0162~04 1 CONN BODY,PL,EL:4 WIRE YELLOW 80009 352-0162-04
~141 352~01863-05 Z CONN BODY,PL,EL:5 WIRE GREEN 80009 352-0183-05
~142 35%52-0164-00 1 CONN BODY,PL,EL:6 WIRE BLACK 80009 132-0164~00
352+0164-05 1 CONN BCDY,PL,EL:6 WIRE GREEN 80009 152-0164-03
~143 3%2-0165-09 1 CONN BODY,PL,EL:7 WIRE WHITE 80009 352~C165-09
=144 352-0166-08 1  CONN BODY,PL,EL:8 WIRE GRAY 80009  352-0166-08
~145 173-0825~00 BT WIRE,ELECTRICAL:2 WIRE RIBRON 23499 TEK-175-0825-~00
-146 175~0826-00 FT WIRE,ELECTRICAL:3 WIRE RIBBON 08261 TEK-175-0826-00
~147 175-0828-00 P WIRE,ELECTRICAL:S WIRE RIBBON 23499 TEK-175-0828-00
-148 175-0829%-00 PP WIRE,ELECTRICAL:6 WIRE RIBRON 83501 TEX-175-082%-00
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Fig. &
Index Tektronix Seriol/Model Mo. Qy Mir

Mo, Part No, Eff Dscont P13 s Name & Description Code Mfr Part Number
7=

Tektronix  Seriel/Model No, Mlr
= 012-0649-00 2 CABLE ASSY,RF:50 O COMY,28.5 INCH LONG BCO0S  012-0649-00 Ckt No.  Part Mo, Eff Dscont Haine & Description Code Mir Part Numbe:r
-2 012-0648-00 1 CABLE ASHY,5P:29.5 INCH LONG B00GS  01Z-0648-00
-3 103-0045-00 I ADAPTER,CONN:TYPE N MALE, BNC MALE 91636  KNB9-3BIRF 065-0201-08 CARION ASEY: H0009  065-9201-00
4 343-0604-00 1 RETAINER,PL-IN: BOO0Y  343-060/
-5 210-1248-00 } WASHER,SHLODR:0.12 ID X 0.5 OD,SST 20009 210134
~6  211-0025-00 T SCREW,MACHTME:4-40 X 0.375 100 DEG,FLH STL 833ss ono
670-1735-00 L MAMUAL TECH: INGTRUCTION 86009 070-17:

TR 502 TRACKING GENERATOR







MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can’t get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

A single change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page, your
manual is correct as printed.

SERVICE NOTE

Because of the universal parts procurement problem, some electrical parts in your
instrument may be different from those described in the Replaceable Electrical Parts
List. The parts used will in no way alter or compromise the perfermance or reliability
of this instrument. They are installed when necessary to ensure prompt delivery 1o
the customer. Order replacement parts from the Replaceable Electrical Parts List.
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CALIBRATION TEST EQUIPMENT REPLACEMENT

Calibration Test Equipment Chart

This chart. compares TM 500 product performance to that of older Tektronix equipment. Only those
characteristics where significant specification differences cccur, are listed. In some cases the new instrument
may not be a total functional replacement. Additional support instrumentation may be needed or a change in
calibration procedure may be necessary.

Comparison of Main Characteristics

M 801 replaces 7D13

£G 501 replaces 107

108
N

114
115

PG 501 - Risetime less than 3.5 nsec into
50 Q.

PG 501 - 5V output pulse; 3.5 nsec Risetime.

PG 501 - Bisetime less than 3.5 nsec; 8 nsec
Pretrigger pulse delay.

PG 501 - £5 V output.

PG 501 - Does not have Paired, Burst, Gated,
Delayed & Undetayed pulse mode;
+5 V d¢ Offset; short proof out-
put. Has +5 V output.

107 - Risetime less than 3.0 nsec into
50

108 - 10 V output pulse; 1 nsec Risetime.

111 - Risetime G.5 nsec; 30 to 250 nsec
Pretrigger Pulse delay.

114 - £10 V output. Short proof output.

115 - Paired, Burst, Gated, Delayed & Un-
delayed pulse mode; +10 V output.
Short proof output,

PG 502 replaces 107
108
11

114
115

2101

PG 502 - 5 V output

PG 502 - Risetime iess than 1 nsec; 10 nsec
Pretrigger pulse delay.

PG 502 - £5 V output.

PG 502 - Does not have Paired, Burst, Gated,
Delayed & Undelayed puise mode;
*5 V output, Short proof cutput.

PG 502 - Does not have Paired, Delayed, Un-
delayed and output locked mods;
*5 V output.

108 - 10 V cutput.

111 - Risetime 0.5 nsec; 30 to 250 nsec
Pretrigger pulse delay.

114 - +10 V output. Short proot output.

115 - Paired, Burst, Gated, Delayed & Un-
delayed pulse mode; 10V output.
Short proof output.

2101 - Paired, Delayed, Undelayed and out-

put locked on mode; 10 V output.

PG 506 replaces 106

087-0502-01

PG 506 - Positive-going trigger output signal
at least 1 V; High Amplitude, 60 V
output.

PG 506 - Does not have chopped feature.

106 - Positive and Negative-going trigger
cutput signal, 50 nsec' and 1 V; High
Amplitude output, 100V,

0502-01 - Comparator outpul can be aiter-

nately chopped to a reference
voltage.

SG 503 replaces 190,
190A, 1808

191

067-0532-01

$G 503 - Amplitude range 5 mV to 5.5 V p-p.
SG 503 - Frequency range 250 kHz to 250 MHz.
SG 503 - Frequency range 250 kHz to 250 MHz.

190B - Amplitude range 40 mV to 16V p-p.
191 - Frequency range 350 kkz to 100 MHz.
0532-01 - Frequency range 85 MHz to 500 MHz,

TG 501 replaces 180,
180A

181

2901

TG 501 - Marker outputs, 5 sec to 1 ns.
Sinewave available oniy at 5.2,
and 1 ns. Trigger output - slaved
to marker output from § sec
through 100 ns. Only one time-mark
can be generated.

TG 501 - Marker outputs, 5 sec to 1 ns. Sine-
wave available only at 5, 2, and
1 ns.

TG 501 - Marker outputs, 5 sec to 1 ns. Sing-
wave available only at 5, 2, and
1 ns. Trigger output - slaved to
marker output from 5 sec through
100 ns. Only one time-mark can be
generated.

180A - Marker outputs, 5 sec to 1 us.
Sinewave avatiable at 5, 10, and
50 MHz, Trigger pulses 1, 10,
100 Mz 1,10, and 100 kHz.
Muitiple time-marks can be stacked.

181 - Marker cutputs, 1, 10, 100, 1000,
and 10,000, plus 10 MHz sinewave.

2901 - Marker outputs, 5 sec t0 0.1 us.
© Sinewave available at 5, 10, and
50 ns. Separate trigger pulses, from
5 sac to 0.1 us. Muitiple time-marks
can be stacked,

e










