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INTRODUCTION

Description

The SG 503 Leveled Sine-Wave Generator provides a
regulated, constant-amplitude versus frequency output
into a 50-ohm load. The 8G 503 is primarily intended to be
used as an oscilloscope calibraticn device for measuring
bandwidths up tc 250 megahertz. The SG 503 can also be
used as a signal source for general electronics design and
development.

Nine overlapping ranges cover the frequency band
from 250 kilohertz to 250 megahertz, with an additional
range reserved for & 50 kilohertz reference freguency.

A digital counter with automatic ranging and a front
panel LED readout is used for frequency indication.

Seciion 1—SG 503

OPERATING
INSTRUCTIONS

Installation and Removal

CAUTION

Turn the power module off before inserting the plug-
in; otherwise, damage may occur to the plug-in
circuitry. Because of the high current drawn by the
SG 503, it is also recommended that the power
modufe be turned off before removing the SG 503,
Refer to Fig. 1-2. Check to see that the plastic
barriers on the interconnecting fack of the selected
power module compartment match the cut-outs in
the SG 503 circuit board edge connector.

Align the SG 503 chassis with the upper and lower
guides of the selected compartment. Push the module in
and press firmly to seat the circuit board in the inter-
connecting jack.

POWER
MODULE

Barrier

1622-02

Fig. 1-2. Piug-in installation and removal.
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To remoave the SG 503, pull on the release latch located
in the lower left corner, until the interconnecting jack
disengages and the SG 503 will slide out.

Power application to the SG 503 is indicated by the
three-digit LED (Light-Emitting Diode} display being
lighted. Turn the FREQUENCY RANGE (MHz) control
between the detent positions to test the LED's (888
display). Reset the FREQUENCY RANGE {MHz) control to
the desired range. Allow 15 to 20 minutes warmup time for
all equipment before using the §G 503.

Overheating

The SG 503 is designed to operate at an ambient
temperature from 0°C to -50°C. However, when
operating several power supplies in a multi-plug-in power
module, especially at low output voltages, or when
operating close to other heat-producing equipment, inter-
nal temperature may exceed safe limits and actuate a
thermal cutout in the power module. Refer to the power
module instruction manual for more complete informa-

tion.

Controls and Connectors

Refer to Fig. 1-3. Even though the SG 503 is fully
callbrated and ready to use, the functions and actions of
the controls and connectors should be reviewed before
attempting to use it.

CAUTION

If the instrument is operated at the extrame fimit of,
or beyond a band range, the front-panel display may
flash a blinking indication, alerting the user to an
unleveled output amplitude condition.

OPERATING CONSIDERATIONS

Introduction

The SG 503 has been designed and calibrated with a
high quality coaxial cable (Part Number 012-0482-00) to
operate as a closely matched system when terminated into
a 50-ohm load. See Fig. 1-4A. The absolute amplitude
across the load is directly related fo its impedance. Part
Number 012-0482-00 should be connected directly 1o the
equipment under test if the input impedance of the
equipment is 50 ohms, For equipment with an input
impedance much greater than 50 chms, an accurate 50-
ohm termination should be connected between the coax-
ial cabie and the equipment. Tee connectors or wire ofany
type between the 50-ochm termination and the equipment
being tested will produce some variation in the calibrated
output amplitude at higher frequencies.
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Coaxial cables of lesser quality orcables that are longer
or shorter than Part Number 012-0482-00 can be used, but
the output amplitude flatness specifications are no longer
applicable. Cables that are 2 feet longer or 2 feet shorter
than Part Number 012-0482-00 can cause amplitude
variations that are as much as 4% low or 2% high
(respectively) when compared to- the calibrated
amplitudes at 250 megahertz.

Optimum performance is obtained when the setting of
the OUTPUT AMPLITUDE control is in the 1.0 to 5.0
range. For example; when an output amplitude of 6.5 volt
peak-to-peak is desired, set OUTPUT AMPLITUDE con-
trol to 5.0 and AMPLITUDE MULTIPLIER swiich to X.1
instead of 0.5 and X1.

The sine-wave output from the SG 503 may be applied
to an external dc level that does not exceed -1 volt. At
higher dc offset levels, couple the output through a dc
blocking capacitor. When operating the SG 503 always
consider the total load impedance and its effect on the
output amplitude.

Open-Circuit Operation

When the SG 503 is operating into animpedance much
greater than 50 ohms, up to twice the maximum ter-
minated output amplitude can be obtained. Under open-
circuit conditions, the actual output amplitude will be two
fimes the amplitude indicated by the front panel controls.

Open-circuit amplitude flatness is not specified, but is
adequate for many applications in the lower frequency
bands because the steady state 50-ohm outputimpedance
of the SG 503 reverse-terminates the characteristic im-~
pedance of a 50-ohm coaxial cabie. The reverse termina-
tion keeps the output amplitude constant at the unter-
minated end of the cable even though standing waves may
exist in the coaxial cable.

Capacitive Loads

The input capacitance of the equipment under test will
affect the bandwidth. The equivalentcircuits shown in Fig.
1-4B and Fig. 1-4C are useful in estimating the amplitude
changes caused by reactive loads. Note that as system
input capacitance increases, bandwidth decreases. The
handwidth of an oscilloscope with a high inputimpedance
is usually specified using an equivaient 256-ohm source.

When operating the SG 503 on the higher frequency
hands with no output attenuation, the front-panel display
may flash, indicating an unieveled output amplitude.
Switch the AMPLITUDE MULTIPLIER control to the X.1
position and if the display flashing ceases, the problem
may be related to an extreme mismatch between the
SG 503 and the load. if the SG 503 is operating into a high
SWR, a 3-decibel attenuator inserted between the output
and the load may improve the operation at full output
amplitude (X1 position of the AMPLITUDE MULTIPLIER
switch).
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Section 2—SG 503

SPECIFICATION AND

PERFORMANCE CHECK

SPECIFICATION

Performance Conditions

The electrical characteristics are valid only if the
SG 503 has been calibrated at an ambient temperature
between +20°C and +30°C and s operating atan ambient
temperature between 0°C and +50°C unless otherwise
noted.

The SG 503 is calibrated for use with a furnished
coaxial cable accessory (See Standard Accessories in
Replaceable Mechanical Parts list section) terminated into
a 50-ohm load.

ltems listed in the Performance Requirernents column
of the Electrical Characteristics are verified by completing
the Performance Check in this manual. Items listed in the
Supplemental Information column are not verified in this
manual; they are either explanatory notes or performance
characteristics for which no limits are specified.

Table 21

ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirements

Supplemental Information

Frequency
Range
frequency.

250 kHz to 250 MMz, plus 50 kHz reference

Qutput Accuracy
displayed digit.

Within £0.7 of the least significant

Amplitude
Range 5 mV to 5.5 V peak-to-peak over three
decade ranges and terminated into a
50-C1 load.
Accuracy At 50 kHz reference frequency; within Accuracy must be set to within 0.3%

3% of indicated amplitude on X1 range,
4% on X.1 range, and 5% on X.01 range.

on X1 range and checked te be within
2.0% on X.1 and X.01 ranges.

NOTE

Flatness (Peak-to-Peak) valid only when precision coaxial cable is used. Flatness referenced to NBS
corrections of Tektronix standards. NBS uncertainties not included.

REV D SEP 1979
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Specification and Performance Check—SG 503

Table 2-1 (cont)

ELECTRICAL CHARACTERISTICS

Characterisiics

Performance Requirements

Supplemental information

Flatness (Peak-to-Peak)
Amplitude Multiplier
Setting: X1, X.1, X.01

From 250 kHz to 50 MHz output amplitude
will not vary more than 1% of the value

at 50 kHz. From 100 MHz to 250 MHz ampli-

tude variation is within 3% of the value
at 50 kHz.

Amplitude Multiplier
Setting: X1

50 MHz to 100 MHz range; output amplitude

will not vary more than 1% of the value
at 50 kHz.

Amplitude Multiplier
Setting: X.1 and X.01

50 MHz to 100 MHz range; output amplitude

will not vary more than +1.5% and
—1.0% of the value at 50 kHz.

Harmanic Content

Harmonic suppression relative o funda-
mental: Second harmonic at least 35 dB
down. Third and all higher harmonics at
least 40 dB down.

Table 2-2

ENVIRONMENTAL CHARACTERISTICS

Supplemental Ihformation

Characteristics Performance Requirements
Temperature
Operating 0°C to +50°C.
Storage —40°C to +75°C.
Altitude
Operating To 15,000 feet maximum operating
temperature decreased by 1°C/1000 feet
from 5000 to 15000 feet.
Storage To 50,000 feet.
Vibration

Operating and Non-
operating

With the instrument complete and
operating, vibration frequency swept
from 10 to 55 to 10 Hz at 1 minute per
sweep. Vibrate 15 minutes in each of the
three major axes at 0.015 inch total
displacement. Hold 10 minutes at any
major resonance, or in none, at 55 Hz.
Taotal time, 75 minutes.

Shock
Operating and Non-
operating

30 g's 1/2 sine, 11 ms duration, 3 shocks
in each direction along 3 major axes, for
a total of 18 shocks.
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Table 2-3

PHYSICAL CHARACTERISTICS

Characteristics

information

Overall Dimensions {(measured at maximum points)
Height '

5.0 inches
12.7 centimeter

Width 2.6 inches
6.6 centimeter
Length 12.2 inches

31.0 centimeter

Net Weight {Instrument Only)

2.25 |bs.
1.02 kilograms

PERFORMANCE CHECK

Introduction

This procedure checks the electrical characteristics of
the SG 503 that appear in the Specification section of this
manual. If the instrument fails to meet the reguirements
given in this performance check, the calibration
procedure should be perfermed. This procedure can also
be used by an incoming inspection facllity to determine
acceptability of performance.

The electrical characteristics in Section 2arevalid only
if the SG 503 is calibrated at an ambient temperature of
+20° C to +30° C and operated at an ambient temperature
of 0°C toc +50°C. Ferced alr circulation is required for
ambient temperature above +40°C.

REV. B, OCT 1977

Tolerances thatare specified in this performance check
procedure apply to the instrument under test and do not
include test equipment error.

Test Equipment Required

The test equipment listed in Table 2-4, or equivalent, is
required to perform the performance check. Test equip-
ment characteristics listed are the minimum required to
verify the performance of the equipment under test.
Substitute equipment must meet or exceed the stated
requirements, All test equipment is assumed to be
operating within tolerance. '

Special test devices are used where necessary to
facilitate the procedure. Most of these are available from
Tektronix, Inc. and can be ordered through your local
Tektronix Field Office or representative.

2-3
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Table 2-4

LIST OF TEST EQUIPMENT REQLUIREMENTS

Description

Performance
Requirements

Applicaiion

Example

Oscilloscope

Bandwidth, dc to 100 MHz;
minimum defieclion factor,
1 mV/div with differential
comparator; sweep rate,
10 ms/div to 1 us/div;
accuracy, within 3%,

Used throughout proced-
ure to provide display.

TEKTRONIX 7603, 7A13, YB70
Oscilloscope System.

Digital Voltmeter

Range, 0 to 50 V; accuracy,
within 0.1%.

Output voltage flatness
check.

TEKTRONIX DM 501 Digital
Multimeter.

Digital Counter

Range, 50 kHz to 250 MHz.

Output accuracy

TEKTRONIX DC508 Digital
Counter."

Power Module

Three compartments ar
more.

All tests.

TEKTRONIXTM 503 or TM 504,

Calibration Generator

Amplitude calibration, 5 mV
to 5 V; accuracy, £0.25%
into 1 MQ; output, square
wave at approximately 1 kHz.

Amplitude Set check.

TEKTRONIX PG 506 Calibration
Generator.”

Spectrum Analyzer

Range, 100 kHz to 300 MHz;
calibrated levels in decade
steps from —45 dB to —35 dB;
impedance, 50 (}; accuracy,
linear display, within 10%.

Buffer Distortion, Harmon-
Suppression check.

TEKTRONIX 7L12 Spectrum
Analyzer.

Peak-to-Peak Detector

Frequency range, 50 Hz to
500 MHz; requires 1.2 V p-p
input voltage.

Output voitage flatness
check.

Tektronix 067-0625-00
Calibration Fixture.

.Coaxial cable

Impedance, 50 £; length,
36 inches; connectors, bnc;
(precision coaxial cable).

Provides signal intercon-
nection.

Tektronix Part No. 012-0482-00
(supplied with SG 503).

Patch cord (2 required)

Bne to banana plug-jack,
18 inch.

Provides signal intercon-
nection.

Tektronix Part No.
012-0090-00 (black)
012-0091-00 (red)

Coaxial cable (2 required)

Impedance, 50 Q; length,
42 inches; connectors, bnc.

Provides signal intercon-
nection.

Tekironix Part No. 012-0057-01.

Attenuator, 2X
(2 required).

Impedance, 50 (; con-
nectors, bnc.

Output voltage flainess
check.

Tektronix Part No.011-0069-02.

Tee connector

Connectors, bnc.

Reference amplitude
check.

Tekironix Part No. 103-0030-00.

Adapter

GR to bnc female.

Output voltage flatness
check.

Tektronix Part No. 017-0083-00.

Terrnination

Impedance, 50 0, con-
nectors, bne.

Output termination for sig-
nal generator.

Tektronix Part No, 011-0049-01.

Resistor

Fixed, 2.4 M Q, 1/2 W, 5%.

Output voltage flatness

check.

Tektronix Part No. 301-0245-00.

*Requires TM 500-Series Power Module.

2-4
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Preliminary Procedure

1. Ensure that all power switches are off.

2. Ensure thatall test equipment and the SG 503 under
test are suitably adapted to the line voltage to be applied.

3. Install the SG 503 into the power module, and if
epplicable, install all other TM 500-series test equipment

into the power medule.

4. Connect the equipment under test and the test
eguipment to a suitable line voltage source. Turn all
equipment on and allow at least 20 minutes for the
equipment to warm up and stabilize.

Initial Control Settings

Set the foflowing controls during warm-up time:

Intensity, Focus

SG 503

AMPLITUDE MULTIPLIER
FREQUENCY VARIABLE
FREQUENCY RANGE (MHz)
QUTPUT AMPLITUDE

Xt
Midrange
REF = .05
5.0

Oscilloscope

Set for well-defined trace
and normal brightness.

Differential Comparator

Volts/Div
Variable

+Input

—Input
Bandwidth Limit

Time/Div
Variable
Triggering
+Slope
Mode
Coupling
Source
Position

Magnifier

REV, B, OCT 1977

aV

fully clockwise {cal)
ac

ac

5 MHz

Time Base Plug-in

.2 ms
(cal in)

selected

P-P Auto

ac hf rej

Ext

Set so trace starts at left
side of graticule,

X1

Specification and Performance Check—SG 503

PERFORMANCE CHECK PROCEDURE
NOTE

The SG 503 must be terminated into an accurate 50-
ohm load for all checks. Measure the 50-ohm
termination to determine percent oferror. A2%error
in the termination {1 ohm) will cause amplitude
errors of 1%. For example, a 51-ohm fermination
causes an amplitude error that is 1% high at 50

kilohertz.

1. Check Reference Amplitude Accuracy at 0.05
megahertz.

a. Connect a 1 kiloheriz, 5 voltsquare-wave signal from
the calibration generator, through a bnc tee connector, to
the + input of the differential comparator, using a 42-inch
cable. Connect a 42-inch cable from the tee connecterto
the time-base unit external trigger input.

b. Connect the precision 50-chm cable (supplied with
SG 503) to the SG 503 OUTPUT connector.

¢. Connect a 50-ohm termination to the remaining end
of the precision 50-ohm cable; connect the other end of
the 50-ohm termination to the — input of the differential
comparator.

d. Set the time-base triggering controls for & stahle
display; a crt display similar to Fig. 2-1 is obtained.

e. Check—that the corners of the idealized waveform
are aligned as illustrated in Fig. 2-1, within 1.5 vertical
divisions. Disregard waveform tilt.

1622-05

Fig. 2-1. Representation of complex waveform (idealized) with 5
volt reference amplitude at 0.05 MHz, properly set,

26



Specification and Performance Check—SG 503
f. Set the SG 503 OUTPUT AMPLITUDE control to 0.5;

set the calibration generator for a 0.5 volt, 1 kilohertz
square-wave signal.

g. Set the differential-comparator deflection factor for
10 mV/div.

h. Check—that the waveform Is similar as illustrated in
Fig. 2-2, (within 1.5 vertical divisions).

i. Disconnect all cabies.

1622-06

Fig. 2-2. Display of complex waveform (ldealized) with 0.5 volt
reference amplitude of 0.05 MHz, properly set.

2. Check Harmonic Suppression and Leveling

a. Connect the SG 503 outp'utto the spectrum analyzer
input, using the precision 5C-ohm cable (supplied with
SG 508).

b. Set the SG 503 OUTPUT AMPLITUDE conirolto 5.5
and the AMPLITUDE MULTIPLIER switch to the X1
position.

c. Set the SG 503 FREQUENCY RANGE (MHz) switch
to the 100-250 range.

d. Position the fundamental display to the top
. graticule line with the spectrum anatyzer position control.
See Fig. 2-3 for reference.

2-6
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Fig. 2-3. Display of 100 MHz signal and harmonics.

NOTE

1t will be necessary 1o change the spectrum analyzer
input attenuation (sensitivity) to maintain a
reasonable display on screen, with harmonics above
the baseline noise level and within the graticule area.

e. Slowly adjust the SG 503 FREQUENCY VARIABLE
control over its entire range and check that the vertical
distance (suppression) between the top of the fundamen-
tal and second harmonic display is at least 3.5 divisions;
the tops of the remaining harmonics are separated atieast
4.0 divisions. (Adjust the spectrum analyzer Frequency
Span/Div control as necessary to maintain the harmonic
display on screen.) See Fig. 2-3.

f. Set the SG 503 FREQUENCY RANGE {(MHz) switch
to the 50-100 range.

g. Repeat part e of this step for the remaining frequency
ranges, using Table 2-5 as reference. (Suppression limit of
45 decibels down corresponds to 4.5 divisions on the
display.)

NOTE

All coil adjustments have been adjusted for
minimum harmonic amplitude at the high end of the
assoclated range (worst case harmonic conditions).
Check that the output remains leveled (display will
blink if unfeveled condition occurs) as the SG 503
FREQUENCY VARIABLE control is slowly rotated
over its associated frequency range.
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Tabie 2-5

$G 503 Typical Harmonic
FREQUENCY Suppression
VARIABLE (2nd and all

SG 503 Typical Displayed | higher harmonics,

FREQUENCY |Count (Frequency relative {o

_(RANGE (MHz) Range)’ fundamental)
100-250 97.5-260 240 dB down
50-100 41.0-109 =40 dB down
25-50 23.7-52.5 =240 dB down
10-25 9.09-27.3 =245 dB down
5-10 4.70-11.1 245 dB down
2.5-5 2.30-5.50 245 dB down
1-2.5 .950-2.55 =45 dB down
5-1 .480-1.05 =45 dB down
25-5 .240-.520 =245 dB down
REF=.05 .049-.051 =45 dB down

*The minimum and maximum displayed count on each range will
vary slightly between instruments.

h. Disconnect the cable from the spectrum analyzer.

3. Readout Accuracy

a. Connectthe SG 503 output to the frequency counter
using the 50 Q coax. (Set the counter to 50 Q)

b. ‘Set the SG 503 OUTPUT AMPLITUDEtoalevel that
stabilizes the frequency counter display.

c. Slowly adjust the SG 503 FREQUENCY VARIABLE
control aver its entire range at each of the frequency range
positions of the FREQUENCY RANGE {MHz) switch.

d. Check that the frequency counter display is within
+0.7 of the least significant disolayed digit on the SG 503.

4. Check Flatness (Peak-to-Peak Amplitude
Regulation)

a. Set the SG 503 controls as follows: FREQUENCY
RANGE (MHz) switch to REF = .05 position, and the
AMPLITUDE MULTIPLIER switch to X1.

b. Connect a 2.4 megohm, 5% resistor across the
digital voltmeter floating input terminals. Connect the
SG 503 via the precision cable (012-0482-00) and the bnc
female-to-GR adapter to the input of the peak-to-peak
detector. Use two bnc to banana-plug-iack patch cords to
connect the output of the peak-to-peak detector to the
floating input terminals on the digital vottmeter; mai ntain
correct polarity, HI to + and LO to —. Set the digital
voltmeter to the 20 voits dc range.

REV C JUL 1880
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c. Slowly adjust the SG 503 QUTPUT AMPLITUDE
VOLTS P-P contral until the digital voltmeter display
indicates £.000. Output amplitude from the SG 503
should be about 1.1 to 1.2 volts; this establishes a 0.0%
reference setting at .050 megahertz.

d. Slowly adjust the SG 503 FREQUENCY VARIABLE
control over its entire range at each of the frequency range
positions of the FREQUENCY RANGE {MHz) switch.

e. Check—the flatness deviation from 0.25 megahertz
to 50 megahertz, must be within 1% of the value at .050
megahertz. The iotal percentage deviation calculation
must include the digital voltmeter reading and the calibra-
tion factor of the peak-to-peak detector. For example, a
reading of +.008 volt on the digital voltmeter is equivalent
to +0.8% deviation. Applying a correction factor of —0.3%
results in a total percentage deviation of +0.5%.

f. Check—the flatness deviation from 50 megahertz to
100 megahertz, must be within 1% of the vaiue at .050
megahertz. The same calculation must be considered for
this deviation reading as described in part e of this step.

NOTE

A 1% total percentage deviation ensures flatness
specification when the SG 503is operating atthe X.1
and X.01 AMPLITUDE MULTIPLIER switch
positions.

g. Check—the flatness deviation from 100 megahertz
to 250 megahertz, must-be within 3% of the value at .050
megahertz. The same calculation must be considered for
this deviation reading as described in part e and f of this
step.

h. To check the flatness deviation at a higher voltage
output from the SG 503, insert two 2X attenuators between
the SG 503 cable and the peak-to-peak detector. Repeat
part ¢ of this step to obtain another 0.0% reference reading
of about 4.7 volts output from the SG 503.

i. After obtaining the new 0.0% referenceindicationon
the digital voltmeter, repeat parts e and f of this step to
check flatness deviation forabout4.7 volts output from the
SG 503. Tolerance limits are the same as in partseand fof
this step.

j. Pisconnect all cables from the SG 503.

This completes the Performance Check procedure of
the SG 503 Leveled Sine Wave Generator.
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Introduction

This adjustment procedure is to be used to restore the
SG 503 to original performance specifications. Adjust-
ment need not be performed unless the instrument fails to
meet the Performance Requirements of the Electrical
Characteristics listed in the Specification section, or the
Performance Check cannot be completed satisfactorily.

Completion of all adjustment steps in this procedure
ensures that the instrument will meet the performance
requirements listed in the Specification section. However,
to tully ensure satisfactory performance, itis recommend-
ed that the Performance Check be performed after any
adjustment is made.

Services Available

Tektronix, Inc. provides complete instrument repair
and adjustment at local Field Service Centers and at the
Factory Service Center. Contactyour local Tektronix Fietd
Office or representative for further information.

Section 3—SG 503

ADJUSTMENT

Test Equipment Required

The test equipment listed in Table 3-1, or equivaient, is
required for adjustment of the SG 503. Specifications
given for the test equipment are the minimum necessary
for accurate adjustment and measurement. All test equip-
ment is assumed to be correctly calibrated and operating

within specification.

If other test equipment is substituted, control settings
or calibration setup rmay need to be altered to meet the
requirements of the equipment used.

A flexible plug-in extender, Tektronix Part No. 067-
0645-02, is useful for troubleshooting or adjusting the
SG 503; however, the complete Adjustment Procedure
can be performed without use of the extender.

Table 3-1

LIST OF TEST EQUIPMENT REQUIREMENTS

Performance

Description Requirements

Application

Example

Bandwidth, dc to 100 MHz;
minimum deflection factor,
1 mV/div; sweep rate,
10 ms/div to 1 us/div;
accuracy, within 3%.

Oscilloscope

Used throughout proced-
ure to provide display.

TEKTRONIX 7603, 7A13, 7B70
Oscilloscope System.

Range, 0 to 50 V; accuracy,
within 0.1%.

Digital Veltmeter

Voltage measurements.
Qutput voltage flatness
check.

TEKTRONIX DM 501 Digital
Multimeter.”

Three compartments or
more.

Power Module

All tests.

TEKTRONIXTM 503 0r TM504.

Amplitude calibration,

50 mV to § V; accuracy,
+0.25% into 1 M{2; cut-
put, square wave at approx-
imately 1 kMHz.

Calibration Generator

Amplitude Set check and
adjustment.

TEKTRONIX PG 806 Calibration
Generator."

Range, 100 kHz to 300 MHz;
calibrated levels in decade
steps from —45 db to

—35 db; impedancs,

50 Q; accuracy, linear
display, within 10%.

Spectrum Analyzer

Buffer Distortion, Harmon-
ic Suppression check.

TEKTRONIX 7L12 Spectrum
Analyzer.

"Requires TM 500-Series Power Module.

REV. C, MAY, 1978
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Table 3-1 (cont)

LIST OF TEST EQUIPMENT REQUIREMENTS

Description

Periormance
Requirements

Application

Example

Peak-io-Peak Detector

Frequency range, 50 Hz to

500 MHz; requires 1.2 V p-p

input voltage.

Output voltage flatness
check.

Tektronix 0687-0625-00
Calibration Fixture.

Autotransformer with
ac voltmeter

Capable of supplying an out-
put veltage from 80 to 132 V,
ac; 120 watts of power at the

upper limit.

Power supply check.

General Radio W1OMTR3W
Variac Autotransformer.

Coaxial cable

{
Impedance, 50 Q; length,

36 inches; connectors, bnc;

(precision coaxial cable).

Provides signal intercon-
nection.

Tektronix Part No. 012-0482-00
(supplied with SG 503).

Patch cord (2 reguired)

Bnc to banana-plug-jack,
18 inch.

Provides signal intercon-
nection.

Tektronix Part No.
012-0090-00 {black)
012-0091-00 (red)

Coaxial cable (2 required)

Impedance, 50 Q; length,

4?2 inches; connectors, bne.

Provides signal intercon-
nection.

Tektronix Part No. 012-0057-01.

Attenuator, 2X
(2 required)

Impedance, 50 Q; con-
nectors, bne.

Output voltage flatness
check.

Tektronix Part No.011-0069-02.

Tee connector

Connectors, bne.

Reference ampiitude
check.

Tektronix Part No, 103-0030-00.

Adapter

GR to bnc female.

Output voltage flatness

Tektronix Part No. 017-0063-00.

Termination

Impedance, 50 Q con-
nectors, bnc.

QOutput termination for
signal generator.

Tektronix Part No,011-0048-01.

Resistor

Fixed, 2.4 MQ, 1/2 W, 5%.

Output voltage flatness

Tektronix Part No. 301-0245-00.

Screwdriver

Three-inch shaft, 3/32 inch
bit.

Used to adjust variable
resistors.

Xcelite R-3323.

Alignment tool

Fits 5/64-inch (D) hex
cores.

Used to adjust coils in
harmonic suppression
check.

Tektronix Part No.
003-0307-00 (handle)
003-0310-00 (insert)

Alignment tool

Five-inch, for slotted cores.

Used to adjust coils in
harmonic suppression
check.

Tektronix Part No. 003-0301-00.

3-2
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Preparation

a. Remove the leftand right side covers of the G 503 to
gain access to the component side of the circuit boards.
Pull the rear end of the side coveroutward from the side of
the instrument (the cover snaps into place).

b. Install the SG 503 into the left power module
compartment, or if appropriate, connect the SG 503tothe
power module by means of the flexible plug-in extender.

c. Set the power module for the line voltage io be
applied (see power module manual) and connectitto the
variable autotransformer; connect the autotransformer to
the line voltage source. Be sure that the power switch is

off.

d. install the TM 500-serles equipment, inciuding the
SG 503 into the power module.

e. Connect all test equipment to a suitable line voltage
source.

f. Turn on all test equipment and allow at least 20
minutes for the equipment to warm up and stabilize.

Initial Control Settings

Set the following controls during warm-up time:

SG 503

AMPLITUDE MULTIPLIER = X1
FREQUENCY VARIABLE Midrange
FREQUENCY RANGE (MHz) REF = .05
OUTPUT AMPLITUDE 5.0

Oscilloscope

Set for well-defined trace
and normal brightness.

intensity, Focus

Differential Comparator

Volts/div : AV

Variable fully clockwise (cal)
+input ac

—Input ac

Bandwidth Limit 5 MHz

Adjusiment—SG 503

Time Base Plug-In

Time/Div .2ms
Variable (cal in)
Triggering
+Slope selected
Mode P-P Auto
Coupling ac hf rej
Source Ext
Position Set s0 trace starts at left
side of graticule.
Magnifier X1
7L12 Spectrum Analyzer
Frequency
Center selected
Coarse 0000
Fine midrange
10 dB/div selected
Triggering
P-P auto selected
Free Run selected
Level midrange
Stope +
RF dB 50 {on knob)
Reference level 20
Variable CAL (ccw)
Time/Div SPECTRUM
Variable in
Base Line Clipper ccw
Horiz Pos midrange
Video Filters 30 kHz
Video Processor not selected
Auto Phase Locked on {up)
Freq Span/Div 100 MHz
Hz Resolution 3 MHz {3M)
Variable Cal
Vert Pos midrange

ADJUSTMENT PROCEDURE

NOTE

The SG 503 must be terminated into an accurate 50-
ohm load for all checks and adjustments. Measure
the 50-ohm termination to determine percent of
error. A 2% error in termination (1 ohm) will cause
amplitude errors of 1%. For example, a 57-chm
termination causes an amplitude error that is 1%

high at 50 kilohertz.
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Fig. 3-1. Location of test points, L100, and —22 volt adjusiment.

1. Adjust —22 Volt Power Supply

a. Connect the digitai vo!tmeter between the —22 V test
point on the Main circuit board, and chassis ground. See
Fig. 3-1 for voltage test point location.

b. Check—for a meter reading of —22 volts, £50
millivolts.

¢. Adjust— —22 V adj, R694, for a meter reading of —22
volts. See Fig. 3-1 for adjustment location.

d. Adjust the autotransformer output voltage from the
low limit to the high limit as indicated in Table 3-2. Meter
reading should not vary more than =50 millivolts. Return
the autotransformer to the nominal line voltage setting.

e. Disconnect the djgital volimeter.

34

Table 3-2

POWER MODULE UNIVERSAL TRANSFORMER

Line
Selector
Block
Position

Regulating

Ranges

110-Volts Nominal

220-Volts Nominal

L

90 Vac to 110 Vac

180 Vac to 220 Vac

M

99 Vac to 121 Vac

198 Vac to 242 Vac

H

108 Vac to 132 Vac

216 Vac to 264 Vac

Line Fuse
Data

1.6 A slow-blow

0.8 A slow-blow

2. Check +5.2 Volt Supply

a. Connect the digital volimeter between the +5.2 V {est
point on the Main circuit board, and chassis ground. See
Fig. 3-1 for voltage test point location.

b. Check—for meter reading of 5.0 to 45.4 volits,
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Fas
N

[

Y

S

R265 5V P-P
05V PP AMPLITUDE SET

AMPLITUDE SET 162200

Fig. 3-2. Location of L143, 0.5 V P-P, and § V P-P Amplitude Set.

¢. Disconnect the digital voltmeter.

3. Adjust .5V P-P and 5 V P-P Amplitude Set

a. Cecnnect a 1 kilohertz, 5 volt square-wave signal
from the Standard Ampl Output of the calibration
generatar, through a tee connector, to the + input of the
differential comparator, using a 42-inch cable. Connect a
42-inch cable frem the tee connector to the time-base
external trigger input.

b. Connect the precision 50-chm cable (supplied with
SG 503) to the SG 503 OUTPUT connrector.

¢. Connect a 50-ohm termination to the remaining end
of the precision 50-ohm cable; connect the other end of
the 50-ohm termination to the — input of the differential
comparator.

d. Set the time-base triggering controls for a stable
display; a crt display similar to Fig. 3-3 is obtained.

e. Check—that the corners of the idealized waveform
are aligned as illustrated in Fig. 3-3. Disregard waveform
tiit,

HAEV B SEP 1979

f. Adjust—5.0 P-P Amplitude Set, R255, so the corners
of the idealized waveform are allgned as illustrated in Fig.
3-3. See Fig. 3-2 for adjustment location.

g. Set the SG 503 OUTPUT AMPLITUDE control to
0.5; reduce the calibration generator output for a0.5 V, 1
kHz square-wave signal.

h. Set the differential comparator deftection factor for
10 mV/div.

i. Check—that the waveform is similar as illustrated in
Fig. 3-3.

j. Adjust—0.5 V P-P Amplitude Set, R255, so the corners
of the idealized waveform are aligned as itlustrated in Fig.
3-3. See Fig. 3-2 for adjustment location. -

k. Interaction—repeat parts e th rough jef this step until
corners of the idealized waveform are aligned at the 0.5
volt and 5.0 voit settings.
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4. Check Amplitude Muitiplier Accuracy at 0.05
Miz

a. Set the SG 503 OUTPUT AMPLITUDE control to 5.0
and the AMPLITUDE MULTIPLIER switch to the X.1
position. Note that the FREQUENCY MHz display reads

050.

b. Set the calibration generator for a0.5volt, 1kilohertz
square-wave output signal.

¢. Check—that the corners of the idealized waveform
are not separated by more than 1.5 vertical divisions. See
Fig. 3-3 for waveform illustration.

162206

Fig. 3-3. Display of complex waveform (idealized) obtained when
the amplitude set controis are properiy adjusted at 0.05 MHz,

d. Set the $G 503 AMPLITUDE MULTIPLIER switch to
the-X.01 position. Do not disturb the G 503 OUTPUT
AMPLITUDE control setting.

e. Set the calibration generator for a 50 millivolt, 1
kilohertz square-wave output signal.

f. Set the differential comparator deflection factor for 1
millivolt/division.

g. Check—that the corners of the idealized waveform
are not separated by more than 1.5 vertical divisions. See
Fig. 3-3 for waveform iilustration.

h. Disconnect all cables and termination.

5. Adjust Output Buffer Current

a. Connectthe SG 503 output to the Spectrum Analyzer
input, using the precision 50-ohm cable (supplied with the
SG 503).

3-6

b. Set the SG 503 FREQUENCY RANGE (MHz) switch
o the 100-250 range; adjust the FREQUENCY VARIABLE
control for a display of 100 megahertz.

¢. Position the 0 Hz marker display to the center
graticule line with the spectrum analyzer postiion control.
See Fig. 3-5 for reference.

d. Position the fundamental to the top graticule line
with the spectrum analyzer vertical position control. See
Fig. 8-5 for reference.

e. Slowly adjust the SG 503 QUTPUT AMPLITUDE
controt over the 0.5 volt to 5.5 volt range in both directions
and check for at least 3.5 division vertical separation
between the top of the fundamental and the top of the
second harmonic display {35 decibels down). See Fig. 3-6
for harmonic reference.

NOTE

it wilt be necessary to change the spectrum analyzer
input attenuation (sensitivity} to maintain a
reasonable display on screen, with harmonics above
the baseline noise level and withinthe graticule area.

{. Adjusti—Current Adj, R175, for at least 3.5 division
vertical separation between the top of the fundamental
and the top of the second harmonic display. Repeat part e
of this step. See Fig. 3-4 for adjustment location, and Fig.
3-5 for reference.

g. Repeat parts e and f of this step until final adjust-
ment of R175 results in a crt display that shows the veriical
separation between the top of the fundamental and
second harmonic is at least 3.5 division, and thetops of the
remaining harmonics are separated at least 4.0 division.

h. Set the FREQUENCY RANGE (MHMz} switch to the
50-100 position; adjust the FREQUENCY VARIABLE
conirol for a display of 100 megaheriz.

I. Repeat parts d through g of this step.

6. Check/Adjust Harmonic Supptession

a. Set the SG 503 OUTPUT AMPLITUDE contro! 10 5.5
and the AMPLITUDE MULTIPLIER switch to the X1
position. '

REV. A, APR. 1978
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1622-11

Fig. 3-4. Location of R175 Current Set adjustment.
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Fig. 3-5. Dispiay of 100 MHz signal and harmonics.

b. Set the SG 503 FREQUENCY RANGE (MHz} switch
to the 100-250 range.

REV. A, APR. 1978
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NOTE

Adjustment of any coil associated with the oscillator
sections is not recommended unless it is definitely
proven that the SG 503 does not meet the typical
frequency and harmonic suppression requiremerits
as listed in Table 3-1. No coil should be adjusted for
more than marginal deviations in frequency range or
harmonic suppression. The generation of large
harmonic amplitudes or large deviations from the
typical frequency range listed [n Table 3-1 indicate
possible circuit faults, which must be corrected
before proceeding further.

¢. Position the fundamental to the top graticule line
with the spectrum analyzer vertical position control. See
Fig. 3-5 for reference.

NOTE

Interaction of the harmonic amplitude display will
occur with adjustment of any coil. For example,
decreasing the second harmonic amplitude will
increase the amplitude of the third harmonic. No
attempt should be made to adjust coils to cbiain an
ideal harmonic display (downward slope from the
cenler frequency); instead, coil adjustments should
achieve suppression requirements over the entire
over-lapping range.

d. Slowly adjust the SG 503 FREQUENCY VARIABLE
control over its entire range and check that the vertical
distance (suppression) between the top of the fundamen-
tal and second harmonic display is at least 3.5 division,
and the tops of the remaining harmonics are separated at
least 4.0 division. {Adjust the spectrum analyzer frequency
span/div control as necessary to maintain the harmonic
display on screen.)

e. Adjust—L143, {physicaily moving coil), to mest the
suppression requirement as given in part d of this step.
See Fig. 3-2 for adjustment location.

f. Set the SG 503 FREQUENCY RANGE (MHz) switch
to the 50-100 range.
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g. Repeat partd of this step for the remaining frequency
ranges, using Table 3-3 as reference. (Suppression limit of
45 decibel down corresponds to 4.5 divisions on the
display.) See Fig. 3-6 for adjustment location of coils.

NOTE L112
S~

All coil adjustments should be adjusted for minimum
harmonic amplitude at the high end of the asso-
ciated range (worst case harmonic conditions).

L110 ——%

Check that the output remains leveled (display will
blink if unleveled condition occurs) as the SG 503
FREQUENGY VARIABLE control is slowly rotated

1622-13

over its associated frequency range.

Fig. 3-6. Location of oscillator coils.

Table 3-3
SG 503
FREQUERNCY VARIABLE | Typical Harmonic Suppression
SG 503 Typical Displayed {2nd and all higher
FREQUENCY Count (Frequency harmonics, relative o SG 503 Coil
RANGE (MHz) Range)* fundamental)® Adjustment
100-250 97.5-260 =40 dB down L1438, air core
50-100 41.0-109 =40 dB down L100, slug tuned
25-50 23.7-52.5 =40 dB down L110, slug tuned
10-25 9.09-27.3 =45 dB down L112, slug tuned
5-10 4.70-11.1 =45 dB down L114, slug tuned
2.5-5 2.30-5.50 =45 dB down L1186, slug tuned
1-2.5 .950-2.55 =45 dB down LL118, pot core, fixed
5-1 .480-1.05 =245 dB down L120, pot core, fixed
.25-.5 .240-.520 =245 dB down L122, pot core, fixed
REF=.05 .048-.051 =45 dB down L124, pot.core, fixed

*The minimum and maximum displayed count on each range will vary slighily between instruments.

*Second harmenic minimum is 35 dB down; typically 38 dB down.

h. Disconnect the cable from the spectrum analyzer.

7. Check Flatness
Regulation)

a. Set the SG 503 controis as follows: FREQUENCY
RANGE (MHz) switch to REF = .05 position, and the
AMPLITUDE MULTIPLIER switch to X1.

(Peak-to-Peak Amplitude

b. Connect a 2.4 megohm, 5% resistor across the
digital voltmeter floating input terminals. Connect the
SG 503 via the precision cable (012-0482-00) and the bnc
female-to-GR adapter to the input of the peak-to-peak
detector. Use two bnc to banana-plug-jack patch cords to
connect the output of the peak-to-peak detector to the
floating input terminals on the digital voltmeter; maintain
correct polarity, Hl to + and LO to —. Set the digital
voltmeter to the 20 volts dc range. .

¢. Slowly adjust the SG 503 OUTPUT AMPLITUDE
VOLTS P-P control until the digital voltmeter display
indicates =+.000. Output amplitude from the SG 503
should be about 1.1 to 1.2 volts; this esiablishes a 0.0%
reference setting at .050 megahertz.

d. Slowly adjust the SG 503 FREQUENCY VARIABLE
control over its entire range at each of the frequency range
positions of the FREQUENCY RANGE (MHz) swiich.

e. Check—the flatness deviation from 0.25 megahertz
to 50 megahertz, must be within 1% of the value at .050
megahertz. The total percentage deviation calcuation
must include the digital voltmeter reading andthe calibra-
tion factor of the peak-to-peak detector. For example, a
reading of +.008 volt on the digital voltmeter is equivalent
to +0.8% deviation. Applying a correct factor of —0.3%
results in a total percentage deviation of +0.5%.
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f. Check—the flatness deviation from 50 megahertz to
100 megahertz, must be within 1% of the value at .050
megahertz. The same calculation must be considered for
this deviation reading as described in part e of this step.

NOTE

A 1% total percenifage deviation ensures flatness
performance requirement when the SG 503 is
operating at the X.7 and X.01 AMPLITUDE
MULTIPLIER switch positions.

g. Check—the flatness deviation from 100 megaheriz
to 250 megahertz, must be within 3% of the value at .050
megahertz. The same calculation must be considered for
this deviation reading as described in part e of this step.

REV. A, APR, 1978
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h. Te check the flatness deviation at a higher voltage
output from the SG 503, insert two 2X attenuators
between the SG 503 cable and the peak-to-peak detector.
Repeat part ¢ of this step to obtain another 0.0% reference
reading for approximately 4.7 voits output from the
3G 508,

i. After obtaining the new 0.0% referenceindication on
the digital voltmeter, repeat parts e and f of this step to
check flatness deviation forapproximately 4.7 volts output
from the SG 503. Tolerance {imits are the same as in parts
e and f of this step.

j. Disconnect all cables from the SG 503.

This completes the Adjustment procedure of the
SG 503 Leveled Sine Wave Generator.
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Section 4—SG 503

MAINTENANCE AND

'INTERFACING INFORMATION

Preventive Maintenance

There are no special preventive maintenance
procedures that apply to the SG 503. Refer to the power
module instruction manual for general preventive
maintenance procedures and instructions.

Corrective Maintenance

Refer to the power module instruction manual for
general corrective maintenance procedures and instruc-
tions.

System Maintenance

System maintenance procedures are provided in the
power module manual; i.e., preventive maintenance,
troubleshooting aids, parts removal and replacement
procedures, parts ordering information, etc.

In certain areas in this instrument, it is not recommend-
ed to use a suction type descldering tool when repairing or
replacing parts. Use a soldering wick when removing or
replacing oscillator coils or the Output Buffer Amplifier
{Q190).

Oscillator Maintenance

The oscillator sections can be checked out indepen-
dent of the leveling circuitry (feedback loop) by removing
Q300 and connecting a 500-ohm potentiometer between
the socket pins for the collector and emitter.

When replacing components for the oscillator sections
be certain that they are as close to the original mechanical
layout as possible: Lead length for the transistors, Q130
and Q140, should be 0.2 inch. Replace the heat sinks as
originally installed {flush with the top of the transistor

case). Do notallow any heatsink to touch any other partor

the chassis. Distributed capacity from Q140 heat sinks to
surroundings determines the upper frequency limit on the
100-250 megahertz range.

The air-core coil for the 100-250 megahertz range
should not need adjustment or repair. If it becomes
necessary to perform a repair in this area, use extreme
caution and do not break crdamage the 50 nanofarad disc
capacitor that grounds cone end of the coil to the variable
capacitor.

Replacing Output Buffer Amplifier

WARNING l

The ceramic portions of power transistor Q190
contain BERYLLIUM OXIDE as a major ingredient.
Beryllium Oxide heat sinks are safe under most
conditions. The only hazard is that a toxic effect may
occur if fumes or fine particles are inhaled. Grinding,
crushing, or heating above 1800°F can produce
fumes or fine particles. Avoidance of such action
and subsequent inhalation will assure the absence
of any hazard, No hazard is present in normal
instrument operation or maintenance.

The Output Buffer Amplifier power transistor (Q190)
can be replaced without removing the Attenuator-Output
Buffer Amplifier circuit beard by unsoldering the leads
and removing a 5/16 nut on the mounting stud. Cut the
leads of the new transistor to the proper length, keeping
note of the position of the cellector lead. Apply Dow
Corning 4 silicone compound on the under surface of the
transistor and about two threads of the mounting stud.
Use a very small amount and avoid placing silicone
compound on the transistor leads or on the ceramic case.
Orient the collector lead toward the rear of the instrument.
Seat the transistor to its heat sink and tighten the 5/16 nut
on the mounting stud. For efficient heat sinking, the
maximum torque for first time replacement should be 6
and 1/2 inch-pounds and 5 inch-pounds for repeated
installation of the same transistor. When resoldering the
transistor leads to the circuit board, avoid large amounts
of solder which may flow through the circuit board holes.

Removai and Replacement of Attenuator-Output
Buffer Circuit Board

Remove metal shield cover for the attenuaiors. The
circuit board is held in place by six screws. Four corner
screws hold this circuit board to the main board and.-two
counter-sunk screws hold the Cutput Buffer Amplifier
heat sink bracket to the side raif of the chassis. For removal
of this board, it may be necessary to loosen the screws
holding the main circuit board to the same side rail so that
the heat-sink bracket can be withdrawn.
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NOTE

Do not loosen the three nuts that hold the heat sink
bracket to the circuit board. If it becomes necessary
to remove this heat sink from the circuit board it is
importani to reinstall the three 35-mil washers and
plastic insulation between the heat sink and the
under side of the board.

When replacing the Attenuator-Output Buffer circuit
board, ensure that all pin connections from the malin
circuit board are aligned and seated properly. install the
six screws, but do not tighten. The two counter-sunk
screws on the chassis side rail must be tightened first in
order to ensure efficient heat transfer and minimum stress.
Tighten the main circuit board screws, and then tighten
the four Attenuator-Output Buffer Amplifier circuit board
screws last. Replace metal shield.

Alignment of FREQUENCY RANGE (MHz) Control

If it becomes necessary to remove this knob from the
front panel, or if it becomes loose on the shaft of the high
frequency cam switch, alignment upon reinstallation is
accomplished by setting the cam switch on the 50-100
megahertz range. This position can be noted by observing
when the three switch contacts on the main circuit board
first open when rotating the shafi clockwise.

Selected Component Criteria

If the 0.5-1.0 MBz frequency range is outside the
specified range, C118 may be selectedto raise or lowerthe
frequency range. Optimum value is normally 33 pF, with
20 pF to 47 pF as upper and lower limits. An increase in
capacitance will lower the frequency.

Resistor R118 is selected for oscillator stabiiity (e.qg.,
the oscillator may break in and out of oscillation), The
nominal value is approximately 470 Q, with a range of
values from 300 {2 to 1 kQ2.

Resistor R116 is also selected for oscillator stability
with the same range of values as R118.

Resistor R177 is selected for improved oscillator level-
ing at 250 MHz. If the oscillator at 250 MHz has an
unleveled output, a 10 Q resistor may beinstalled between
the Main Board (A1) and the Attenuator-Cutput Buffer
Board (A3). The only choice for R177 is either a 10 Q
resistor or no resistor at all.

Amplitude
| 20 No connection
19 No connection
18 No connection
17  No connection
16 No connection
156 No connection
EE 14

No connection

B Rear View
Pin # Left (B side) Right (A side)
NSy 28 Floating ground for SINE OUT SINE OUT
2881 (25 27 Decimal XXX (107) Floating ground for SINE OUT
§§E::~: %gﬁ 26 Decimal X.XX (10% Reference Ground for BCD and Decimal
2284 1224 Output
21B1 121A . . '
ng 25 Floating ground for pin #24B LSD, BCD, {3D) (8)
19A
1% 24  Signal input referenced to pin #25B MSD, BCD, (1A} (1)
1
:Ilgﬁ 23 Decimal XX.X (10") MSD, BCD, (1B) (2}
1
1 F14A 22 Floating ground for REMOTE

21 REMOTE Amplitude input

MSD, BCD (1C) {4)
MSD, BCD, (1D) (8)
MD, BCD (2A) (1)
MD, BCD (2B) (2)
MD, BGD (2C) (4)
MD, BCD (2D) (8)
LSD, BCD (3A) (1)
LSD, BCD (3B) (2)
LSD, BCD (3C) {4)

(1430)1622-14

Fig. 4-1. Input/Qutput assignments at rear connector.

4.2
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Troubleshooting -

Use the Performance Check, Adjustment Procedure,
and Circuit Description as aids to locate trouble in the
event of equipment failure. The test equipment listed in the
Performance Check and Adjustment Procedure will prove
useful in troubleshooting the SG 503.

Functions Available at Rear Connector

A slot between pins 23 and 24 on the rear connector
identifies the SG 503 as a member of the signal source
family. Insert a barrierin the corresponding position of the
power module Jack to prevent other than signal source
plug-ins from being used in that compartment. This
protects the plug-in should specialized connections be
made to that compartment. Consult the Building A System
section of the power module manual for further informa-
tion.

Signal outputs, or other specialized connections, may
be made to the rear interface connectors as shown in Fig.
4-1. The instrument is not supplied with these connec-
tions. If you wish to wire them to the interface connector,
consult your local Tektronix Field Office or representative
for further information. ’
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REPACKAGING FOR SHIPMENT

if the Tektronix instrument is to be shipped to a
Tektronix Service Center for service or repair, attach a tag
showing: owner (with address} and the name of an
individual at your firm that ¢can be contacted. Include
complete instrument serial number and a description of
the service required.

Save and re-use the package in which your instrument
was shipped. If the original packaging Is unfit for use or
not available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to
protect the finish of the instrument. Obtain a carton of
corrugated cardboard of the correct carton strength

. and having Inside dimensions of no less than six inches
more than the instrument dimensions. Cushicn the
instrument by tightly packing three inches of dunnage
or urethane foam between carton and instrument, on all
sides. Seal carton with shipping tape or industrial
stapler.

The carton test strength for your instrument is 200
pounds.
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Section 5—SG 503

CIRCUIT DESCRIPTION

Introduction

This section of the manual contains a description ofthe
circuitry used inthe SG 503 Leveled Sine Wave Generator.
" Individual descriptions are separated Into the following
parts: Oscillator Circuits, Qutput Buffer Amplifier and
Filter, Leveling Circuitry, Display Flash Multivibrator, 50
“Ohm Wideband Attenuators, and Power Supplies.
Diagrams 1 and 2 are segmented with gray-tint blocks
according to circuit function. Circuit block titles corres-
pond to those listed in the Block Diagram. Refer to
appropriate diagrams in the Diagrams secticn of this
manual while reading the circuit description.

Oscillator Circuits @@

Both oscillator sections, Q130 and Q140, are common-
base Hartley configurations with inductive feedback
{tapped coils for each frequency range). Amplitude con-
trol is accomplished by varying the dc emitter currents.
Q300 operates as a variabie current source, with its
collector current controlled by the output of operational
amplifier U280.

The oscillators operate in a non-iinear mode (Class C)
and the collector current far Q130 or Q140 is a series of
pulses at the operating frequency. This series of pulses
contain a large number of harmonics and a high Q parallel
resonant tank circuit is required to cbtain a good sine
wave output. The tapped coils allow the highest possible
operating Q factor at a given supply voltage and coilector-
base breakdown rating for the transistors. Spurious
oscillations are reduced by the L/R combinations in the
collector lead for each transistor.

For those coils that have tuning siugs, the slug position
determines the inductance, coupling between windings
(leakage inductance) and the Q factor for the osciilating
circuit. All of the above factors cembine to determine the
frequency range, harmonic suppression and maximum
available output amplitude.

Output Buffer Amplifier and Filter @

Signals from the oscillator sections are applied via a
100 ohm strip line to the base of Q190. The outputof Q190
feeds a low-pass filter which has a cut-off frequency of
about 300 megahertz.

Harmonic distortion is generated in the oscillator
circuits and also in the Qutput Buffer Amplifier. At low
frequencies, the Qutput Buffer Amplifier is practically
ideal and contributes negligible distortion. However, at
higher frequencies distortion increases and becomes
more critically dependent on the collector current
operating point for Q190. By choosing a frequency where
the oscillator signal is fairly clean, most of the chserved
distortion will be due to the Qutput Buffer Amplifier. The
collector current can then be set for minimum distortion
by the adjustment of R175. Distortion is also somewhat
dependent on the drive level to Q190. The final adjustment
of R175 should resuit in minimum distortion over the full
amplitude range from 0.5 volt to 5.5 volts, establishing a
collector current operating point which falls in the 80 to
110 milliamp range.

Leveling Circuitry

The leveling circuitry is composed of a reference
voltage divider, a hybrid peak-to-peak detector,
temperature compensation diodes CR216-CR218, and
error amplifier U280 with its associated components.

The major components of the hybrid peak-to-peak
detector (U225) are diodes CR225A and CR225B with their
associated storage capacitors, C225A and C2258B, coupl-
ing capacitor C225C and output resistor R225A. The peak-
to-peak detector produces a dc output across C225A and
C225B that is approximately equal o the peak-to-peak
voltage at the leveling point (junction of C225C and

R225A).

To aid in understanding operation of the peak-to-peak
detector, assume perfect diodes, 10 volts peak-to-peak at
the leveling point and the reference voltage (set by R260)
disconnected. C225A would charge by normal rectifier
action to —5 volts dc and C225B to +5 volts dc. If the
reference voltage level set by R260 is —10 volts and now
applied to C225A (series opposing) the dc levels on
C225A, C225B and coupling capacitor C225C will shift by
an amount equal to one half the peak-to-peak amplitude at
the leveling point. There will now be zero volis dc across
C225B, —10 volts dc across C225A, and coupling
capacitor C225C will be charged to —5 volts dc. The
sinewave at the junction of the two diodes is now centered
at —5 volts dc. For an actual complete circuit with non-
ideal diodes, the potential difference between C225A and
C225B is about equal to the peak-to-peak amplitude atthe
leveling point.
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Because the reference voltage and the dc outpui of the
peak-to-peak detector are connected series opposing,
any algebraic difference between these two voltages will
be applied to the input of error amplifier 1J280. When the
generator output is leveled, egual dc potentials (about —.7
volt dc) existatthe — and - inputierminals of U280 and the

system is stabilized.

If the peak-to-peak output amplitude from an oscillator
section changes for any reason, a corresponding change
in detector output produces an error signal at the — input
terminal of U280 which is converted inio a collector
current change in Q130 or Q140 in such a direction to
restore the original peak-to-peak amplitude at the leveling

point.

The high-gain leveling system (closed loop} es-
tablishes a steady state impedance point at the juncticn of
C225C and R225A which approaches zerc chms. R225A,
therefore, sets the generators output impedance and
reverse terminates a 50 ohm coaxial cable.

CR200, CR262, VR200 and VR202 reduce transients
which can be caused by sudden load changes, while R278,
R276, CR276 and CR274 reduce switching transients
when changing frequency ranges.

Display Flash Multivibrator @

Q296 and Q290, with their associated components, is &
multivibrator circuit that is held in a normalty stable state
as long as the sine-wave output amplitude is leveled. lfthe
output is not leveled, pin 6 of U280 swings positive with
respect to ground and turns on CR280. The multivibrator
then operates as an astable circuit with a period ofabout?2
hertz. The waveform at the collector of Q280 is applied to
pins 6 and 7 of U490 (State Generator). This signal causes
binary zeros to be supplied to the Display Drivers, which
turns off the display. The result is a visible flashing of the
front panel LED display.

50 Ohm Wideband Attenuators

In the X1 position of the AMPLITUDE MULTIPLIER
switch, the output signal bypasses the hybrid chip
attenuators.

The hybrid chip attenuatcrs (U245 and U240) are
labeled on the circuit board as “X.1 & X.01" and "FIRST
=10, X.01".

in the X.1 position of the AMPLITUDE MULTIPLIER
switch, U245 divides the generators output by 10.
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In the X.01 position of the AMPLITUDE MULTIPLIER
switch, U240 divides the generators output by 10and then
U245 divides again by 10 for a total division of 100.

In the X.1 and X.01 positions of the AMPLITUDE
MULTIPLIER switch, the 50 ohm attenuators provide
additional isolation between the oscillators and a large
mismatched load.

Auto-Ranging Counter @@

(For Instruments SN B060000-above.) The inputcircuit
to the Auto-Ranging Counter is through emitter-follower
Q320, which provides a low impedance drive to Q350.
Transistors Q350-Q360 and Q330-Q340 is a dual-
differential amplifier that provides high gain in two stages,
R351-R361 and R332-R334 are the constant-current
sources for the respective amplifier, while C340 and C350
serve to stabilize the operating points of the amplifiers.
The output signal amplitudes on pins 6 and 7 are constant-
amplitude square waves, regardless of the inputamplitude

to Q320.

A 1-volt peak-to-peak square-wave signal from Q340 is
applied to a divide by 8 prescaling circuit consisting of
U390, U400A, and U400B (each I1C divides by 2) and to the
base of Q410. The positive-going edge of the signai at pin
7 of U390 and the negative-going edge of the signal at the
base of Q410 are significant to the counting operation.
Signal prescaling does not occur for the 50 kilohertz
reference frequency or for other frequencies up to and
including .999 megahertz.

(For instruments SN B059999-below.) The inputcircuit
to the Auto-Ranging Counter is through emitter-follower
Q320, which provides a low impedance single-ended drive
1o U350. U350 is a dual-differential amplifier that provides
high gain in two stages. R335 and R342 are the constant-
current sources for internal emitter connections and the
output voltage on pins 6 and 7 start to limit at low input
amplitudes. The emitter currents are set for aboui 8
milliamps, providing symmetrical output signal
amplitudes of about BOO millivolts across R358 and R362.
L362 is used to boost the high-frequency signal
amplitudes to the prescaling circuitry.

Signals from U350 are applied to a divide by 8
prescaling circuit consisting of U380, U400A, and U400B
{each G divides by 2) and to the base of Q410. The
positive-going edge of the signal at pin 7 of U390 and the
negative-going edge of the signal at the base of Q410 are
significant to the counting operation. Signal prescaling
does not occur for the 50 kilohertz reference frequency or
for other frequencies up to and including .999 megahertz.



A self-blasing arrangement is provided for U390 to
ensure that the input bias leve! on pin 7 is always centered
in the hysteresis window. The average of the complemen-
tary outputs on pins 2 and 3 is obtained from the junction
of R396 and R398 and fed back to pin 7 through L365 and
R365 to automatically compensate for any internal
temperature drift.

Four counters, U430, U435, U436 and U437 are used for
the counting process, but only three decimal digits are
displayed on the front panel after the bed data has been
decoded by the bed-to-Seven Segment Decoder Drivers.
U430 frequency divides the input by 10 and its output is
used to round off the count held in the remaining counters,
allowing a more accurate three-digit display.

The 1 MHz reference clock circuit, U460A and U460B,
with inverter U460D, drives U465, which produces two
functions. Frequency division by 16 and frequency divi-
sion by 2 produces a clock signal with a period of 16
microseconds cn pin 11and a clock signal with a period of
2 microseconds on pin T2, ‘

U4558, U455C, U455D, and U460C are positive NAND
gates. The logic levels at pin 5 of U455B and pin 10 of
U460C determine whether a clock signal with a period of
16 microseconds or 2 microseconds appears atthe output
of U455D. These logic levels are determined by the output
level of positive NAND gate U455C and inverter U455A.

When the FREQUENCY RANGE {MHz) controlisin the
REF = .05 position, pin 10fU445A and pin 13 of U445B are
held LO (=' 0) by the closure of $100-2. This clears U445A
and U445B, setting both Q terminals (pin 6 of U445A and
pin 8 of U445B) to a Kl (= 1) level. A HI level is established
on pins 9 and 10°0f U455C, setting its outputto a LO level.
A LO on pin 5 of U455B locks out the clock signal with al6
microsecond period, while the Hl level on pin 10 of U480C
allows the 2 microsecond glock to be gated through to the
output of U455D.

The HI level on pin 10 of U460C is also transmitted
through VR475, reverse biasing CR410 and disabling the
divide by 8 signal prescaling circuitry. The 50 kilohertz
signal is then processed by Q410 and Q420 with the
positive-going edge of the signal at pin 1 of U425A
significant to counting operation only during the time that
pin 2 of U425A is HI (gating signal).

For 50 kilohertz counting, the 107 decimai source paint
(anode of VR475) is always HI and the 2 microsecond
clock signal is frequency divided by 1000 by Gate Time
Clock Dividers U480, U481, and U482. Positive NAND
gates U475A, U475B and U4750 are locked aut due to the
LO levels set. at the output of inverting input AND gates

Circuit Description—SG 503

U450B, U450C and U450D. With pins 10, 9and 13 of U485B
set to a Hl level by the Q terminals of U445A and U445B, a
2000 microsecond clack signal is gated through U485B
and U485A to pin 1 of U490.

(Refer to Fig. 5-1 for waveform time relationships
involved with the State Generator circuits.) if the leveling
circuitry is operating properly, a Hl level is set on pins 6

"and 7 of U490, allowing it to count. U430 frequency divides

by 5 from pin 1to 11 and frequency divides by 2 from pin 14
to pin 12. This frequency division produces a signal witha
petiod of 10 milliseconds at pin 11 and a square wave with
a period of 20 milliseconds at pin 12. The square wave
signal (50% duty cycle} on pin 12 is the reference
waveform for the counting period, display time and
counter reset time.

The square-wave signal on pin 12 of U490 is applied
through inverter U432A to pin 2 of positive NAND gate
U425A with the positive half of the square wave actingasa
gating signal that altows the counters to count for 50% of
the total period (10 milliseconds for50 kilohertz counting).

Ifthe sine wave output amplitude from the SG 503 is not
leveled, pins & and 7 of U480 goes negative at ap-
proximately a 2 hertz rate. The result is a blinking front-
panel display because U480 is cleared to zero. Zeros
supplied to pin 10 of the Display Drivers (U510, U520, and
U530) causes them to blank the display for about 0.25
second.

The Auto Ranging circuits operate when S100-2is open
to change the output levels of U455C, U450B, U450C, and
450D at the proper time to set the decimal point in its
proper location and to selectthe proper gate time intervals
for the counting, display, and reset process.

Only one decimal point shift (from .992 megahertz to
1.00 megahertz) will be discussed as the operaticn is
similar for other decimal point shifts. Overflow Detector
U440A detects when it is necessary to shift the decimal
point as frequency is increased, while U440B detects
when itis necessary to shift the decimal point as frequency
is decreased.

U445A and U445B operate as a 4-bit shift register
(memory). Exclusive—OR gates U438A and U438B actas

-control devices to determine whether the register shifts

right or left to produce the proper output data, thereby
speeding up the Auto Ranging process.

Frequencies from .250 megahertz up to and including
.999 megahertz do not cause the output data from U445A
and U445B to change state. Consequently, the output
level of U455C remains LO faor these frequencies and the

" gating signal at pin 12 of U480 is the same as for 50

kilohertz counting.
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When U436 and U437 contain binary data equivalentto
decimal 99, the next input count to U435 causes pin 11 of
U436 to go negative and triggers UU440B to force pin 8 of
J440B to a HI (= 1). When U435, U436 and U437 contain
binary data equivalent to decimal 899, the nextinput count
to U435 causes pin 11 of U437 to go negative and triggers
U440A to force pin 13 of U440A to a LO (= 0). At the
transition point from .989 megahertz to 1.00 megahertz
U4408 and U440A have been triggered and set.

A Hl on pin 9 of U44CB along with a Hl on pin 6 of U445A
and a LO on pin 9 of U445B results {through the action of
U438A and U438B) in a HI (= 1) belng transferred to the D
input terminal {pin 2) of U445A and a LO {(=G) to the D
inout termina! (pin 12) of U445B. Pin 5 of U425B (Auto
Range Clock Enable) has also been setto a Hi through the
action of LJ425D. . ‘

On the next Auto Range Ciock signal from U450A, pin©
of U4258 goes LO end this negative transition triggers
hoth U445A and U445B, transferring the data from the D
terminals to the Q terminals. After data transfer, pin 6 of
U445A wilt be LO (=0) and pin 5 will be a HI (= 1); pin 9 of
4458 will be a LO (=0} and pin 8 will beaHIl {=1}. These
logic levels are decoded by U455C, U4508B, U450C and
U450D to shift the decimal point one piace to the right,
select the proper gating signal from the Gate Time Clock
Dividers, and enables the signal prescaling circuitry.

For the logic levels given, the 2 microsecond clock
signal is locked out from U460C and the 16 microsecond
clock signal is gated through to the output of U455D. After
frequency division by 100, a 16060 microsecond signal is
gated through U475D and U485A to appear at pin 1 of
U480, U475D0 is enabled because the cutput of U450B is HI
and all other decoding gate outputlevels are LO. Although
new gate time intervals are selected for Auto Ranging, the
waveform time relationships remain the same as il-
lustrated in Fig. 5-1.

Due to the change from a Hl tc a LO on pin 6 of U445A,
the output level of U438B goes HI during the count
interval. The output of U440A is now ata Hl level because it
was reset by the ciear pulse and not triggered during count
time. This results in a LO level at pin 5 of U4258, which
locks out the Auto Ranging clack signal, preventing
U445A and U445B from being iriggered. U445A and
U445B will ngt change their cutput data unless it again
becomes necessary tc change the decimal peint location.

For the next decimal point shift (for example, from 2.98
megahertz to 10.0 megahertz), the same sequence of
events occur with Exclusive-OR gates U438A and U438B
sensing the previous output data of the 4-bit register. The
proper binary code is then set at the outputs of U445A and
U445B (when triggered by the Auto Ranging clock signal)
to shift the decimal point one more piace to the right.

Circuit Description—SG 503

U475A is enabled by the output level of U450C going HI
and a 180 microsecond clock signal is gated through to pin
1 of U490.

Power Supplies @

The —22 V supply is referenced to ground with a
reference voltage point established on pin 5 of voltage
regulator U695 by the voltage divider action of R697 and
R698. The voltage divider composed of R693, R694 and
R695 establishes a voltage sensing point at pin 4 of U695,
UB95 regulates its output by comparing the voltage leve!
on pin 4 with an internal reference. R694 {(—22 V ADJ) sets
the quiescent level at the base of Q685 which, in turn, sets
the quiescent current level through the PNP series-pass
transistor located in the power module mainframe. If the
—22 volt output level starts to go positive, this change is
sensed at pin 4 of UB95 and pin 8 of UB95 goes negative,
This voltage change is transmitted through emitter-
follower Q685 to the base of the PNP series-pass tran-
sistor, causing it to increase conduction through the load
and return the output level to —22 volts. Q690 operates asa
load current limiter with R680 acting as the current
sensing element.

The 45 V supply is referenced to the —22 V supply with
the reference voltage point established at pin 3 of U610 by
voltage divider R610-R612. This reference level is about
—5 volts, In a quiescent state, the voltage on pin 2 of UG10
is also about —5 volts. If the +-5volt cutputlevel goes more
positive, the voltage change appears at pin 2 of UB10
which amplifies and inveris the signal to apply a negative
change at the base of G610, VR610 operates oniy as a dc
level shifter. A positive voltage change at the base of Q600
causes the base of the NPN series-pass transistor located
in the power module mainframe to decrease conduction
through the load, returning the output level to 45 volts.
Q620is for current over-load protection. If the lcad current
exceeds about 1.8 amps, R624 acts as a current sensing
element to turn on Q620. If Q620 turns on, its coilector
goes positive, turning on CR612. A positive veltage
change at pin 2 of U810 turns off the NPN series-pass
transistor. The non-polarized connections for C620 and
C619 integrate TL spikes which may occur on the +5 volt
level, preventing them from turning on Q620 and shutting
down the power supply during current surges.

CR640 prevents the +5 V supply from going more
negative than about —0.7 volt if F620 opens. Q640 protects
the load from over-voltage conditions that could cccur if
the NPN series-pass transistor shorted. i the output level
exceeds about 6.2 volts, YR640 conducts, developing a
SCR gating signal across R640. This gating signalturns on
Q640, clamping the output level to about +0.2 volt.
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OPTIONS

OPTION 02 INTERFACE NOTES

General

Pin 26Ais the only rear connector pin (from T4 through
28) that is factery wired to internal circuitry. All other
inputs and outputs through the rear interface must be user
wired when it is desired to interface the 8G 503 in a
specialized Opticn 02 Power Module system.

SINE OUT {contact 28A) and GND for SINE OUT
fcontacis 27A and 28B). . :

NOTE

Flatness specificaticns for the SG 503 are invalid
when the ocutput signal has been transferred from
the front panel to the rear interface, because the
insertion loss between the output and the 50 Q load
will be different from that of the precision coaxial
cable { Tektronix Part Number 012-0482-00) provid-
ed with the instrument, :

To transfer the output signai from the front paneltothe
rear interface, perform the following steps:

1. Remove the short blue cable {with ferrite bead)
between the brnc output connector and the Attenuator-
Output Buffer Circuit Board (located onthe “B" side of the
instrument). When this short blue cable is removed, be
certain that it is stored in a known location and not
misplaced or lost. This cable is mandatory for repairing ar
recalibrating the instrument.

2, Locate the four holes near pins 27 and 28 onthe "B”
side of the Main Circuit Board. Install & pin connector
socket {Tektronix Part Number 136-0252-01) in the center
hole labeled SINE OUT and solderitin place from the "A”"
side of the board so that connection is made to pin 28A.
Install a 3-prong, coaxial-cable receptacle {Tektronix Part
Number 131-1003-00) in the remaining three holes and
solder it in place from the "A" side of the board so that
ground connections are made to pins 27A and 28B.

3. install a 9.4 inch miniature coaxial cable (blue), with
connectors on each end (Tektronix Part Number 175-
1554-00), from the output connector on the Attenuator-
Output Buffer Circuit Board to the newly installed recep-
tacie for SINE QUT. Dress the blue coaxial cable un-
derneath the lower rear corner of the Attenuator-Cutput
Buffer Circuit Board. Be certain that the center conductor
of the blue coaxial cabie mates withthe centersocket pins
at each end.

REV A JUL 1880

4. Placeatagto the left of the OUTPUT connector on
the front panel, labeled: OUTPUT AT REAR CONNEG-
TOR PIN 28A.

NOTE

To prevent ground foop currents, GND for SINE
OUT (pins 27A and 28B) should not be tied to any
other grounds at the rear interface.

REMOTE Amplitude Controls (Contacts 21A and 22B)

Totransfer the OUTPUT AMPLITUDE control fromthe
front panel to the rear interface, perform the following
steps:

1. On the "A" side of the Main Circuit Board, im-
mediately behind the front panel, locate the unused holes
labeled REMOTE. Install a pin connector socket
(Tektronix Part Number 136-0252-01) in the center hols,
and a 3-prong, coaxial-cable receptacle (Tektronix Part
Number 131-1003-00) in the remaining holes and solderin
place from the "B" side of the instrument.

2. Locate the unused holes labeled REMOTE nearrear
connectar pins 21 and 22 ("A" side, Main Circuit Board).
Install a pin connector socket {Tektronix Part Number
136-0252-01) in the center hole, and a 3-prong, coaxial-
cable receptable (Tektronix Part Number 131-1003-00) in
the remaining three haoles and solder in place from the "B”
side of the instrument. Be certain that the center pin
socket is connected to pin 21B and that the 3-prong
receptacle is providing a ground connection to pin 228,

3. On the "B" side of the Main Circuit Board, locate
W260 (Terminal Link). W260 looks like a solid white
dummy resistor and is located immediately behind the
front panel. Unsolder both ends of W260 and without
bending the leads, move it horizontally to the two unused
holes about one-fourth inch closer to the front panel.
Resolder W260 (from the "B" side) into the new holes.

4. On the “B" side of the Main Circuit Board add
(solder) a resistor; 51 kQ, 1/4 W, 5%, (Tektronix Part
Number 315-0513-00) between the circuit board run
connected to pin 21B and the unused hole labeled GND.

5. Install a 12.4 inch minature coaxial cable (white),
with connectors on each end (Tektronix Part Number 175-
1555-00), between the two newly installed REMOTE
receptacles, making sure that the center conductor mates
with the center pin sockets at each end. Dress the white
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coaxial cable between the Coil Circuit Board and the
bottom side rail. Do not dress the white coaxial cable
along the top side rail. in someinstruments, this operation
may require loosening screws for the Main Circuit Board
and side mount bracket (used as & heat sink); if so,
remember io retighten all loosened screws.

8. Check with an ochmmeter to verify that a complete
circuit (zero resistance) exists between rear connecior pin
21B and pin 4 of P230, P23Cistheflat blue plug attachedto
the Attenuator-Output Buffer Circuit Board on the "B"
side of the instrument. Pin 4 is connected to a yellow
coded wire. Refer to schematic number 1 in the SG 503
instruction manual.

7. Placeatagabovethe OUTPUT AMPLITUDE control
on the front panel, labeled: OUTPUT AMPLITUDE
REMOTE CONTROLLED AT REAR CONNECTOR PIN

21B.

NOTE

A dc voltage of approximately —1 Vto—1711 Vapplied
to pin 218 (after modification) will control the oufput
amplitude over the range from 0.5 Vto 5.6 V (peak-
to-peak). GND for REMOTE (pin 228} should not be
tied to any other ground at the rear interface. '

BCD Ouiputs {Contacts 14A through 26A)

The SG 503 can be user wired to provide this type of
output data to the rear interface. Each decimal digit
displayed on the front panel has its own 4-bit BCD data
available from the counters in the form of unused holes
(solder pads) on the “A" side of the Main Circuit Board
{between the upper two rows of [C's). Each set of four
holes are labeled: 1Athrough 1D for the Most Significant
Digit (MSD), 2A through 2D for the Middle Digit (MD), and
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3A through 3D for the Least Significant Digit (LSD). The
rear connector pins {14Athrough 25A) are also labeled in
a one-to-one correspondence with 1A throtgh 3D. it is
only necessary to use flat ribbon-wire cable (Tektronix
Part Number 175-0827-00) of the proper length to inter-
connect the counter BDC outputs to the proper solder
pads (holes) for the rear connector pins. Solder all
connactions from the "B" side of the instrument.

The BCD output data user positive logic and is TTL
compatible. The 4-bit data lines have a fanout of 8.
External decoding circuitry depends on the desired
application. Pin 26A provides an internal ground for the
BCD output data.

Decimal Data Output (Contacts 27B, 26B, and 23B)

To transfer Decimal Datato the rear interface, perform
the following steps: ’

1. Onthe"A" side of the Main Circuit Board, just below
U480, locate three unused holes (solder pads)
labeled: 107", 10", and 0%

2. Use flat ribbon-wire cable {Tektronix Part Number
175-0827-00) to interconnect these pads in a one-to-cne
correspondence with rear connector solder pads labeled
107, 10', and 10" (just to the left of CR680 and closeto rear
connector pins 25 and 26). Solder the wire connections to
the "B" side of the Main Circuit Board.

Each Decimal Data line will drive only one TTL gate
without external buffering. A Decimal Dataline goestoan
active-high state when the corresponding front-pane!
decimal point is turned on by the auto-ranging circuitry.
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Mfr. Code

CROSS INDEX—MFR, CODE NUMBER TO MANUFACTURER

Manufacturer

Address

City, State, Zip

KG099
00853
01121
01295

02111
02114
02735
03508

04713
07263

08806
14433

27014
31718

32159
32997
50347
50434
56289
71400

72136

72982
73338
75042

75378
76493

78488
80009
80031
20201

91637
95275

JACKSON BROS (LOWDCN} LTD.

SANGAMO ELECTRIC CC., S. CAROLINA DIV,
ALLEN-BRADLEY COMPANY

TEXAS INSTRUMENTS, INC., SEMICONDUCTOR
GROUP

SPECTRO], ELECTRONICS CORPORATION
FERROXCUBE CORPORATICN

RCA CORFPORATION, SOLID STATE DIVISICN
GENERAL ELECTRIC COMPANY, SEMI~CONDUCTOR
PRODUCTS DEPARTMENT

MOTOROLA, INC., SEMICONDUCTOR PROD. DIV.
FAIRCHILD SEMICONDUCTOR, A DIV. OF
FAIRCHILD CAMERA AND INSTRUMENT CORP.
GENERAL ELECTRIC CO., MINIATURE

LAMP PRODUCTS DEPARTMERT

ITT SEMICONDUCTORS

NATIONAL SEMICONDUCTOR CORP.

FAIRCHILD MICROWAVE AND OPTOELECTRONICS,
A DIV. OF FAIRCHILD CAMERA AND INSTRUMENT
CORP.

WEST-CAP ARIZCNA

BOURNS, INC., TRIMPOT PRODUCTS DIV.
OPCOA, DIVISION OF 1IDS

BEWLETT-PACKARD COMPANY

SPRAGUE ELECTRIC CO.

BUSSMAN MFG., DIVISION OF MCGRAW-
EDISCN CO.

ELECTRO MCTIVE CORPORATICN, SUB OF
INTERNATIONAL ELECTRONICS CORFORATION
ERIE TECHNOLOGICAL PRODUCTS, INC.
BECKMAN INSTRUMENTS, INC., HELIPOT DIV.
TRW ELECTRONIC COMPONENTS, IRC FIXED
RESISTORS, FPHILADELPHIA DIVISION

CTS KNIGHTS, INC.

BELL INDUSTRIES, INC.,

MILLER, J. W., DIV.

STACKPOLE CARBON CO.

TEXTRONIX, INC.

ELECTRA~MIDLAND CORF., MEFCO DIV.
MALLCRY CAPACITOR CO., DIV. OF

P. R. MALLORY AND CO., INGC.

DALE ELECTRONICS, INC.

VITRAMON, IRC.

258 BROADWAY

P O BOX 128

1201 2ND STREET SOUTH

P 0 BOX 5012, 13500 N CENTRAL
EXPRESSWAY

17070 EAST GALE AVENUE

PO BOX 359, MARION ROAD

ROUTE 202

ELECTRCNICS PARK
5005 E MCDOWELL RD,PO BOX 20923

464 ELLLS STREET

NELA PARK

3301 ELECTRONICS WAY
P O BOX 3049

29CC SEMIGCONDUCTOR DR.

4001 MIRANDA AVE.
2201 E. ELVIRA ROAD
1200 COLUMBIA AVE.
330 TALMADGE ROCAD
640 PAGE MILL RDAD

2536 W. UNIVERSITY ST.

LAUTER AVE, P O BOX 7600
644 W. 12TH ST.
2500 HARBOR BLVD.

401 N. BROAD ST.
400 REIMANK AVE.

19070 REYES AVE., P 0 BOX 5825

P 0 BOX 500

22 COLUMBIA ROAD

3029 E. WASHINGTON STREET
P. 0. BOX 372

P. 0. BOX 609

P 0 BOX 544

NEW YORK, NEW YORK 10007
PLICKENS, SC 29671
MILWAUKEE, WL 53204

DALLAS, TX 75222

CILTY OF INDUSTRY, CA 91745
SAUGERTIES, NY 12477
SOMERVILLE, NY 08876

SYRACUSE, NY 13201
PHOENLX, AZ 85036

MOURTAIN VIEW, CA 94042
CLEVELAND, OH 44112

WEST PALM BEACH, FL 33402
SANTA CLARA, CA 95051

PALO ALTO, CA 24304
TUCSON, AZ 85706
RIVERSIDE, CA 92507
EDISON, NJ 08817

PALD ALTO, CA 94304
NORTH ADAMS, MA 01247

ST. LOUIS, MO 63107

FLORENCE, SC 29501
ERIE, PA 16512
FULLERTON, CA 92634

PHILADELPHIA, PA 19108
SANDWICH, IL 60548

COMPTON, CA 90224
ST. MARYS, PA 15857
BEAVERTON, OR™ 97077
MORRISTOWN, NJ 07560

INDIANAPOLIS, IN 46206

COLUMBUS, NE 68601
BRIDGEPCRT, GT 06601
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Tektronix  Serial/Mode! No. Mir

Ckt No. PartNo.  Eff Dscont Name & Description Cade  Mfr Part Numbar
Al 670-2078-00 BO10100 B029999  CKT BOARD ASSY:MAIN . 80009 670~2978-00

Al 676-2978-01  BO3000D B039999  CKT BOARD ASSY:MAIN 80009 670-2978-01

Al 670-2978-02  B040000 B051799  CKT BCARD ASSY:MAIN 80009 670-2578-02

Al 670-2978~03 BOS1800 B059999 CKT BOARD ASSY:MAIN 80009 670~2978-03

Al §70-2978-04  BOG0O0CO BOG42Z89  CKT BOARD ASSY:MAIN 80009 670-2978-C4

Al 670-2978-05  BO64290 BO6G110  CKT BOARD ASSY:MAIN 80009 670-2978-05

Al 670-2978-06  BO6611l GKT BOARD ASSY:MAIN BOD0Y 670-2978-06

A2 e e OKT BCARD AS8Y:COIL

—————————— (A2, AVAILASLE ONLY AS ASSY 263~1082-00. (s100)

A3 T §70-3073-00 BO1C100 B029999 CKT BOARD ASSY:ATTENUATOR 80009 670-3073-0C

“A3 §70-3073-01  B030000 B039999  CKT BOARD ASSY:ATTENUATOR 80009 670-3073-01

Al 670-3073-02 BO40000 B0O63388 CKT BOARD ASSY:ATTENUATOR 80009 670-3073-02

Al £70-3073-03 BOE3389 CKT BOARD ASSY:ATTENUATOR 80009 670-3073-03

Al 670-2954-00 CKT BOARD ASSY:DISPLAY 80009 670-2954-00

AS 670-5045-00 XB060000 CKT BOARD ASSY:DUAL H.F. DIFFERENTIAL 80009 670-5045-00
C100A

GIOOE} 281-0210~00 BO10100 BO51799  CAP.,VAR,ATR DI:5-60PF,56-BOPF,]10-40CF,200V K009S 5318/3/6H/MOD
clo0c¢

cl100a

ClOOBl 281-0210-01 BO518C0 CAP. ,VAR,AIR DI:5-60PF/6-80PF/LO-410PF,200V 80009 281-0210-01
clocc

€102 283-0639-00 CAP. ,FXD,MICA D:56PF,1%,100V 00853 D151E560F0

C104 283-0353-00 2010100 B0Z9999X CAP.,FXD,CER DI:0.1UF,10%,50V 95275 VJ1210Y104K~H
cloé 283-0177-00 CAP. ,FXD,CER DI:1UF,+80-20%,25V 56289 273C5

Cl12 '283-0597-00 CAP.,FXD,MICA D:470PF,10%,300V 00853 D153E471K0

c118 283-0615-00 BO1010C BO6428S CAP.,FXD,MICA D:33PF,5%,500V 00853 DI155E330J0

Cc118 283-0615-00 B064290 CAP.,FXD,MICA D:33PF,5%,500V 00853 DIS55E330J0

—————————— (NOMINAL VALUE,SELECTED)

Cl24 283-0695-C0 CAP.,FXD,MICA D:4440PF,1%,300V 00853 D193FL441F0

cl30 283-0353-00 CAF. ,FXD,CER DI:0.1UF,L10%,50V 95275 VJL210Y104K-1
cl34 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 56289 273¢5

€140 283-0333-00 CAP. ,FXD,CER DI:0,1UF,10%,50V 95275 VJ1Z10Y104K-H
C145 283-0064-00 BO10100 BC29999X CAP.,FXD,CER DI:0.05UF,+80-20%,50V 72982 5855526Y50005032Z
Cl46 290-0536-00 301C100 BO29999X CAP.,FXD,ELCTLT:10UF,20%,25V 90201 TDGLOEMO25FL
€150 283-0299-00 CAP.,FXD,CER DI:51PF,5%,500V 72982 8121N50LCOG510J
Cl54 283-0299-00 CAP.,FXD,CER DI:51PF,5%,500V 72982 81Z1N501C0G51CJ
c17¢ 283-0198-00 CAP.,FXD,CER DI:0.22UF,20%,50V 72982 8121N083Z5U0224M
Cl172 290-0534-00 CAP.,FXD,ELCTLT:IUF,ZOZ,BSV 56289 196D105XCGO35HAL
c180 290-0534-00 CAP. ,FXD,ELCTLT: 1UF,20%,35V 56289 196D105X0035HAL
Cl84 283-0198-CC CAP. ,FXD,CER DI:0.22UF,20%,50V 72982 8121N083Z5U0224M
€190 283-0198-00 CAP.,FXD,CER pI:0.220UF,20%,50V 72982 8121R08325U0224M
€192 281-0615-00 XB0S123C CAP. ,FXD,CER DI:3.9PF,+/-0.5PF,200V 72952 374001C0J0399D
C194 283-0204-0C XB063389 CAP.,FXD,CER DI:0.0LUF,20%,50V 72982 8121N06175U0103M
€200 283-0198-CC CAP. ,FXD,CER DI:0.22UF,20%,50V 72982 8121N083Z500224M
C204 281-0730-00 CAP.,FXD,CER DI:10.8PF,1%,500V 72982 301055C0C1089F
c208 281-0730-00 CAP.,FXD,CER DI:10.8PF,l%,500V 72982  301055CCGLUBIF
€212 281-0604-00 CAP. ,FXD,CER DI:2.2PF,+/-0.25PF,500V 720982 301-DO0COJ0G229C
C214 283-0156-00 X3040000 CAP. ,FXD,CER DI:Ll000PF,+100-0%,200V 72982 BL11A2082500102%
Ccz15 283-0156-00 XBC4(C0OOO CAP. ,FXD,CER DX:1000PF,+100-0%,200V 72982 8111A208%5UC102Z
c216 281-0661-00 CAP. ,FXD,CER DI:0.8PF,+/=0.1PF,500V 72982  301-00CCOXUE08E
c2ia 283-0156-00 BO10100 B039999X CAP.,FXD,CER DI:1000PF,+100-0%,200V 72982 8111A2082500102Z
C230 283-0111-C0 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 B8121-NOBEZ5U104M
€232 283-0204-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 BI21NO61Z5U0103M
C260 283-0111-00 CAP.,FXD,CER DL:0.LUF,20%,50V 72982 8121-NO88Z5U104M
Cc274 283-0111-00 CAP. ,FXD,CER DL:0.1UF,20%,50V 72982  8121-NO8SZ5U104M
c278 283-0111-00 CAP.,FXD,CER DI[:0.1UF,20%,50V 72082 BL21-NOBKZSUL04M
c280 283-0198~00 CAP.,FXD,CER Di:0.22UF,20%,50V 72082 BL21NO8325U0224M
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Tektronix  Serial/Model No. Mir ‘

Cki No. Part No. Efl Dscont Name & Description Code  Mfr Part Number
c282 283-0156-00 CAP. ,FXD,CER BI:1000PF,+100-0%,200V 72982 8111420825U0102%
£290 290-0535-00 CAP, ,FXD,ELCTLT:BSUF,ZO%,MV 56289 196D336X00)0KA1
£296 290-0535-00 CAP. ,FXD,ELCTLT: 33UF,20%,10V 56289 196D330X0010KA1
c32z2 283-0111-00 CAP, ,F¥D,CER DI:0.10TF,204,50V 72882 8121-N08BZ5U)04M
0323 283-0299-00 XBO6OO00 CAP.,7XD,CER DI:51PF,5%,500V 72982 8121IN501C0G510J
Cc3z4 283-0111-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B8121-NOBBZ5U104M
©328 983-0111-00 BO10100 BO5999SX CAF.,FXD,CER DI:0.1UF,20%,50¢ 72982 8121-NOBEZ5U104M
£335 283-0204-00 BOICINO BO59999X CAP.,FXD,CER DI:0.01UF,20%,50V 72982 B121ND61Z5U0)03M
£336 263-0204-00 XBCE0000 C4P.,FXD,CER DI:0.C1UF,20%,50V 72982 8121ND61Z5U0103M
C340 283-0249~00 XB0O&O0ODO CAP. ,FXD,CER DI;0.068UF,10%,50V 72982 8131N075 € 683K
0142 283-0204-00  B010100 BO5G999% CAP.,FXD,CER DI:0.01UF,20%,50V 72982 B121K061Z5U0103M
0345 283-0204-00 BOIC100 RO59999X CAP.,FAD,CER DI:0.01UF,20%,50V 72982 BL21NOG1Z5U0I03M
c350 283-0249~00 XBD600OCD CAP.,FXD,CER DI:0.068UF,10%,50V 72982 &B13I1N075 € 63K
358 283-0175-00 CAP.,FXD,CER DI:10PF,5%,2000 72982 81018210C060100J
C360 983-0197-0C  B0O10100 B059999X CAP.,FXD,CER DI:470PF,5%,100V 72982 8121N0D75C0G0471d
€365 283-0204-00 CAP. ,FXD,CER DI:0.01UF,20%,507 72982 B8121N0617Z5U0103M
£390 283-0353-00 CAP, ,FXD,CER pI:0.1UF,10%,50V 95275 VJ1210¥104K~H
C422 281-0629-00 CAP. ,FXD,CER DI:33PF,5%,600V 72982 308-000C0GO33CS
C435 290-0536-00 CAP. ,FXD,ELCTLT: } OUF,20%,25V 90201 TDG106MOZSFL
C436 290-0536-00 CAP, ,FXD,ELCTLT:lOUF,ZOZ,ZSV 90201 TDClO6MD2Z5FL
C445 283-0156-00 CAP. ,FXD,CER DI :1000PF,+100--0%,200V 72982 B8111A2082z500102Z
Cc448 290-0534-00 CAP. ,FXD,ELCTLT: 1UF,20%,35V 56289 196D105X0C35HAL
C462 281-0511-00 CAP. ,FXD,CER DI:22PT,+/-2.2PF,500V 72982 301-DO0COGD2Z0K
C465 281-0504-00 CAP. ,FXD,CER DI: 10PF,+/-1PF, 500V 72982 301-055C0G0100F
ca8n 290-0531-00. CAP. ,FXD,ELCTLT: 100UF, 20%,10V 90201 TDC10OIMOLO0WLC
C481 290-0536-00 CAP. ,FXD,ELCTLT: 10UF,20%,25V 90201 TDCl106MOZ5FL
C490 283-0111-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B121-NOBBZ5U104M
€405 281-0536-00 CAP. ,FXD,CER DI:1000PF,10%,500V 72982 301000 XS5PG 102K
C540 250-0534-00 CAP. ,FXD,ELCTLT: 1UF,20%,35V 56289 196D105X0035HAL
Ch42 283-0156-00 CAP.,FXD,CER DI: 1000PF ,+100-0%, 200V 72982 B111A2087Z5U0]102Z2
CB00 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-NDS8Z5U104M
cel10 281-0523-C0 BO10i00 BO51229 CAP. ,FXD,CER DI:100PF,+/-20PF, 500V 72982 301-000U2M0101M
c610 281-0204-00 BO51230 BO66110X CAP.,VAR,PLSTC:2-22PF, 100V 80031 287C00222MJ02
c618 240-0536-00 CAP.,FXD,ELCTLT: 10UF, 204,25V 90201 TDC1{O6&MO25FL
C619 290~0536-00 CAP. ,FXD,ELCTLT: 10UF,20%,25V 30201 TDC106MO25FL
C620 290-0536-00 CAP. ,F¥D,ELCTLT: 10UF,20%,25V 90201 TDCl06MO25FL
C630 290-0531-00 CAP. ,FXD,ELCTL'I‘:100UF,20%,10V 90201 TDCIO7MOIOWLG
06135 283-0154-00 XBO30000 C4P. ,FXD,CER DI:22PF,5%,50V 72982 B1118061C0G220J
cH40 290-0531-00 CAP. ,FXD,ELCTLT:100UF,20%,10V 30201 TDCLD7MO1OWLC
Co42 290~-0531-00 CAP. ,FXD,ELCTLT:100UF,20%,10V 90201 TDClO7MO10WLC
(] 283-0177-00 CAP. ,FXD,CER DI: 1U¥,+80-20%,25V 56289 273C5
655 283-0177-00 CAF.,FXD,CER DI:1UF,+80-20%,25V 56283 273C5
660 283~0204-00 CAF. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N061Z5U0103M
c662 283-0111-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B121-NOBBZ5U104M
645 290-0559-00 CAP. ,FXD,ELCTLT: 22UF,20%, 35V 90201 TDC22Z6MOISWLE
Ch75 290-0559-00 CAP. ,FXD,ELCTLT: 22UF,20%,35V 90201 TDC226MDISWLG
Cc677 283-0204-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 B121N06125U0103M
C680 290-0559-00 CAP. ,FXD,ELCTLT:22UF,202,35V 90201 TDC226MO35WLG
CH94 281-0523-00 CAP. ,FXD,CER DI: 100FF,+/-20PF, 500V 72982 301-000U2MOL10iM
697 290-0517-0C CAP. ,FXD,ELCTLT:6.8UF,20%,35V 56289 196DE85X0035KAL
CR130 152-0141-02 SEMICCND DEVICE:SILICON,30V,150MA 01295 1N&4152R
CR200 152-0322-00 SEMICOND DEVICE:SILICCN,15V,HOT CARRIER 50434 5082-2672
CR202 132-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR216 152-0322-00 SEMICORD DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR218 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR274 152-0141-02 SEMICORD DEVICE:SILICON,30V,150MA 01295 1R4152ZR
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Tektronix  Serial/Model Ne. Mir

Ckt No. PartNo.  Eff Dscont Name & Descriptien Code  Mfr Part Number
CR276 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DE140
CR278 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 LIN4152R
CR280 152-0141-02 SEMTCOND DEVICE:S$ILICON,30V,150MA 01295 1N4152R
CR410 152-0322~00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR600 152-0141-02 SEMICOND DEVIGE:SILICON,30V,150M4 01295 1N4152R
CR612 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR640 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LGAD16
CRG80 152-0066-C0 SEMICOND DEVICE:SILICON,400V,750MA 14433 LGAOL6
CR694 152~0141-02 : SEMICOND DEVICE:SILICON,30V,I150MA 01295 1N&415ZR
CR697 152-0333-00 XBOG4290 SEMICOND DEVICE:SILICON,55V,200MA 07263 FDE-6012

~ DS500 150-1004-00 B010100 BO52649  LAMP,LED:RED,2.5V,15MA 08806 8SL-12
DS500 150-1040-00  B052650 LAMP,LED:RED, 5MA, 2.0V 50347 LLL-7A
DS510 150-1011-00 3010100 BO52549  LAMP,LED:RED,7-SEQUENCE 31718 FND7C
DS510 150-1011-01  B052550 LAMP ,LED,RDOUT:RED SINGLE DIGIT 07263 FND5082
D§520 150-1011-00 BO1010C BO52549  LAMP,LED:RED,7-SEQUENCE 31718 FND7O
DS520 150-1011-01  B052550 LAMP ,LED,RDOUT: RED SINGLE DIGIT 07263 TFND50B2
DS530 150-1011-00 B0l0100 BO05254%  LAMP,LED:RED,7-SEQUENCE 31718 FND70
1§530 150-1011-01  B052550 LAMP,LED,RDOUT:RED SINGLE DIGIT 07263 FND5082
F620 159-0021-00 FUSE,CARTRIDGE: 3AG, 24,250V, FAST~BLOW 71400 AGC 2
J240 131~1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131i-1003-00
J245 131-1315-00 CONN, RCPT ,ELEC: BNC , FEMALE 80009 131-1315-00
L100 120-0939-00 XFMR, RF : VARTABLE 80009 120-0939-00
L110 120-0938-00 XFMR,RF:VARIABLE 80009 120-0938-00
L112 120-0937-00 XFMR,RF:VARTABLE 80009 120-0937-00
L1l4 120-0$36-00 XFMR,RF:VARIABLE , 5-10MHZ 80009 120-0936-00
Ll16 120-0935-00 XFMR,RF:VARIABLE 80009 120-0935-00
L118, 120-0934-00 XFMR,RF : VARTABLE 80009 120-0934-00
Ll20 120-0933-00 XFMR,RF: VARIABLE 80009 120-0533-00
Ll22 120-0932-00 XFMR,RF : VARTABLE 80009 120-0932-00
L124 120-0931-00 XFMR,RF:POT CORE,50KHZ 80009 120-0931-00
L143 108-0754~00 COIL,RF:44NH,3 TURNS #18 AWG 80009 108-0794-00
L145 108-0472-00  BD1010C BO399959X COIL,RF:16CUH 80009 108-0472-00
L184 108-0606-00 © COIL,RF:37KH 80009 108-0606-CC
1150 276-0569-00 CORE,TOROID: 78488 57-9660
L191 276-0569-00 CORE, TOROID: 78488 57-95660
L1953 = 108-0317-00 COIL,RF:FIXED, 15UH 32159 71501M
L197 108-0795-00 COIL,RF:FIXED, 2NH 80009 108-0795-00
L200 108-0578-00 COTL,R¥: FIXED,45NH 80009 108-0576-00
L204 108-0578-00 COIL,RF:FIXED,45NH 80009 108-0578-00
L208 108-0552-00 CCIL,RF:BONH 80009 108-0552-00
L212 108-0352-00 COIL,RF:80NH 80009 108-0552-00
L245 276-0647-00 CORE,EM: TORQID,FERRITE 02114 K5-008-81-172
L265 276-0576-00C CORE ,E¥: TOROLD, FERRITE 78488 #57-0047
L270 276-0576-00 CORE ,EM: TOROID, FERRITE 78488 #57-0047
1280 276-0576-00 CORE,EM: TOROID,FERRITE 78488 #57-0047
L2990 276-0576-00 CORE,EM:TOROID,FERRITE 78488 #57-0047
1320 108-0733-00 COIL,RF:113NH 80009 108-0733-00
1362 108-0606-00 BO10100 B05999%  COIL,RF:37HH #0009 108-0606-0C
L362 108-0733-00  BO60000 COTL,RF:113NH 80009 108-0733-00
1365 108-0509-00 COIL,RF:2.45UH §0009 108-0509-00
L630 108-0795-C0 COIL,RF:FIXED,2NH 80009 108-0795-00
L660 108-0472-00 COIL,RF:160UK 80009 108-0472~00
L670 108~-0205-00 COIL,RF:1MH o 76493 8209
L65S 120-0342-00 XFMR, TOROID: 10 TURNS-, SINGLE 80009 120-0342-00
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Tektronix  Serial/Mocel No, Mfr

Ckt No. Part No,  Eff Bscont Name & Description Code  Mfr Part Number
LR110  10B-0408-00 COTL,RF: 10080 80009  108-0408-00
1R112  108-0271-00 COIL,RF:0,025UR 80009 108-0271-00
LR114 108-0333-00 COIL,RF:0.9U8 80009 108-0333~00
LR130 108-D595-00 COIL,RF:FIXED,49NH 80009 108-0G595-CC
LR135% 108-0797~00 COIL,RF:2.4508 80009 108-0797-0C
LR14D 108~-0796-00 COIL,RF:16RH 80009 108~0796-00
LR142 108-0271-00 COIL,RF:0.025U8 80009 108-0271-00
LRIB0O 108-0271-00 COIL,RF:0.025UH 80009 108-0271-00
LRI9N  108-0797-00 COIL,RF:2.45UH 80009 108-0797-0C
Q130 151-0451-00 BDI10100 BO39999 TRANSISTOR:SILICCN,NPN 02735 65128

Ql30 1531-0211-01 BO&0000 TRANSISTOR: SILICON,NPN 02735 60794

Q140 151-0451-00 TRANSISTOR:SILICON,NPN 02735 65128

Qlé0 151-0188-0C TRARSISTOR:SILICON,PRP 04713 SPS6HESK
Q180 151-0188-00 TRANSISTOR: SILICON,PNP 04713 SPSBE6BK
Q150 151-0474-00  B010100 BO51229  TRANSISTOR:SILICON,NPN 04713 MRF511

Ql9a 151-0614-00  B051230 TRANSISTOR: 51LICON,NPN 80009 151-0614-C0
Q290 151-0302-00 TRANSISTOR: SILICON,NPN 07263 5038487
Q236 151-0302-00 TRARSISTOR: SILICON,NPN 07263 S038487
Q300 151-0302-00 TRANSISTOR: SILICON,NPR - 07263 S038487
Q320 151-0367-00 BC10100 B0O5999% TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 01295 SKA6516
Q320 151-0402-00  BO6DCOO TRANSISTOR: STLICON,NPN, SEL FROM 3571TP 80009 151-0402-00
Q330 151-0402-00 XBO60CGCC TRANSISTOR: STLICON,NPN,SEL FROM 3571TP 80009 151-0402-0C
Q340 151-0402-00 XB0O6000C TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 80009 151-0402-00
Q350 151-0402-0C XBO600OC TRANSISTOR:STLICON,NPN,SEL FROM 3571TP 80009 151-0402-00
Q360 151-0402-00 XBO60000 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 80009 151-0402-00
Q410 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 01295 SKA6516
Q420 151-0221-00 TRANSISTOR: SILICON,PNP 04713 8PS8246

Q600 151-0301-00 TRANSISTOR: SILICON,PNP 27014 2N2907A
Q610 151-0302-0C TRANSISTOR: SILICON,NPN 07263 5038487
Q620 151-0301~0C TRANSISTOR:SILICON,PNP 27014 2N2907A
Q640 151-0515-01 SCR:SILICON 04713 2N4&41

Q685 151-0301-G0 TRANSISTOR:SILICON,PNP 27014 2825074
Q690 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N29C7A
R116 315-0471-00 XEOLOCOC BO642BY  RES.,TXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715

RI16 315-0471-00 B064290C RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715

————————— (NOMINAL VALUE, SELECTED)
R118 315-0471-00 XBO5135C B064289  RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 C©B4715
R118 315-0471-00  BD64290 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
----------- \ (NOMINAL VALUE, SELECTED)

R134 317-0131-00 RES.,FXD,CMPSEN:130 OHM,5%,0.125W 01121 BB1315

R138 317-0510-0C RES.,FXD,CMPSN: 51 OHM,5%,0.125W 01121 BB5103

R140 301-0750-00 RES.,FXD,CMPSN:75 OHM,5%,0.50W 01121 EB7505

R145 317-4510-00 RES.,FXD,CMPSN: 51 OHM,5%,0.125W 01121 BB5105

R146 317-C510-C0 RES.,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105

R150 317-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105

R160 315-0181-00 RES.,FXD,CMPSN: 180 OHM,5%,0.25W 01121 CB1B15

R162 321-0207-00 RES.,FXD,FILM:1.4K OHM,1%,0.125W 91637 MFF1816G1l4000F
R164 321-0319-00 RES.,FXD,FILM:20,5K OHM,1%,0.125W 91637 MFF1816G20501F
R166 315-0392-00 RES.,FXD,CMPSN: 3.9K OHM,5%,0.25%W 01121 CB3525

R174 315-0182-00 RES.,FXD,CMPSN:1.BK OHM,5%,0.25W 01121 CB1825

R175 311-1563-00 RES.,VAR,NONWIR:1X OHM,20%,0.50W 73138 91-85-0
R176 315-0123-00C RES.,FXD,CMPSN:12K OEM,5%,0.25W D112l CB1235

R177 SELECTED XBN63389

R180 315-0272~00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725

R184 317-0151-0C RES.,FXD,CMPSN:150 OHM,5%,0.125W 01121 BBL515

R190 301~0560-00 RES.,FXD,CMPSN:56 OHM,5%,0.50W 01121 EB5605

R192 301-0560-00 RES.,FXD,CMPSN:56 OHM,5%,0.50W 01121 EB5605
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Tektronix  Serlal/Model No. Mfr

Ckt No. Part No.  Eff Dscont Name & Description Code  Mfr Part Number
R195 315-6471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB471S
R197 315-0471-00  B010106 5039999  RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB47L5
2197 315-102-00  BD400OGC REE. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 C©B1025
R204 317-0181-00 RES.,FXD,CMPSN:180 OHM,5%,0.125W 01121 BBI1B15
R212 315-0103-00 RES.,FXD,CMPSN: 10K 0HM,5%,0.25W 01121 CBl035
R216 315-0911-00 RES.,FXD,CHMPSN:910 OBM, 5%,0.25W 01121 CBYILLS
R250 315-0275-00 RES.,FXD,CMPSN:2.7M OHM,5%,0.25W 01121 CB2755
R255 311-1223-00 RES.,VAR,NONWIR:TRMR,250 OHM,{.5W 02111 63M251T602
R257 321-0224~00 RES.,FXD,FILM:2.1K OHM, 17%,0.125W 91637 MFF1Bl6G21000F
R260 311-1531-00 RES.,VAR,WW: 2K OHM,5%,1.5W 01121 535f9504
R262 ' 321-0114-0C B0O1010C B066110 RES. ,FXD,FILM:150 OHM,1%,0.125W 91637 MFF1816G15CROF
- R262 321-0636-00  BO66111 RES. ,FXD,FILM: 100 OHM,0.5%,0.125W 91637 MFF1816D100ROD
R265 311-1221-00 B010100 BO66110  RES.,VAR,NONWIR:50 OHM,20%,0.50¥ 32997 3386F-T04-50C
R265 311-1175=00 BO66111 RES.,VAR,NONWIR:100 OHM, 10%,0.50W 73138 68WR100
R270 315-0204-00 RES. ,FXD,CMPSN: 200K OHM,5%,0.25W 01121 CB2045
R272 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 GB1l035
R2 74 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R276 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R277 315-0102-00 RES. ,FXD,CMPSN:1X OHM,5%,0.25W 01121 CB1D25
R278 315-~0513-00 RES.,FXD,CMPSN:51K OHM,57%,0.25W 01121 CB5135
R280 315-0103-00 RES.,FXD,CMPSN:IOK,OHM,SZ,D.ZSW 01121 CBIO035
R284 315-0123-00 RES, ,FXD,CMPSN: 12K OHM, 5%,0.25W 01121 CB1235
R290 315-0102-00 RES‘,FXD,CMPSN:lK OHM,5%,0.25W 01121 CBl025
R292 315-0562-00 RES.,FXD,CMPSN:5.6K 0HM,5%,0.25W 01121 CB5625
R294 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
R296 315-0102-00 RES.,FXD,CMPSN: 1K 0HM,5%,0.25W 01121 CB1O25
R300 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W Q1121 C€B1035
R302 315-0471=00 - RES.,FXD,CMPSN:470 DHM,5%,0.25W 91121 CB4T15
R315 - 315-0391-00 RES.,FXD,CMPSN: 390 OHM,5%,0.25W 01121 CB3915
R320 315-0181-00 RES.,FXD,CMPSN: 180 OHM, 5% ,0.25W 01121 CB1815
r322 315-0510-C0 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R323 315-0750-0C X¥B0O6000O RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CBY5G5
R324 315-0272~C0 RES, ,FXD,CMPSN:2.7K OWM,5%,0.25W 01121 CR2725
R326 315-0471-00 RES.,FXD,CMPSN: 470 0HM,5%,0.25W 01121 GCB4715
R328 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB&715
R332 317-0821-00 XBO6DOCO RES.,FXD,CMPSN: 820 OHM, 5%,0.125W gl121 BB8215
R334 317-0821-00 XB0OS0000 RES.,FXD,CMPSN:B20 OHM,3%,0.125W 01121 BBB21S
R335 315-0182-0C RES.,FXD,CMPSN:1.8K 0OHM, 5%,0.25W 01121 CB1825
R338 315-0471~00 BO1010C BO59999% RES.,FXD,CMPSN:470 OHM, 5%,0.25W 01121 CB4715
R340 315-0332-00 BG10100 BO59999% RES.,FXD,CMPSN:3.3K DHM,5%,0.25W 01121 CB3325
R342 315=0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CEl625
R345 315-0102-00 BO10100 B059999% RES.,FXD,CMPSN:IK OHM,5%,0.25W 01121 (C€BlOD25
R350 315-0181-00 RES.,FXD,CMPSN: 180 OHM,5%,0.25W 01121 CBI815
R351 317-0821-00 X3B060000 RES.,FXD,CMPSN:820 OHM, 5%,0.125W 01121 BBB21S
R352 315-0221-00 8010100 B05%999  RES.,FXD,CMPSN:220 OHM,5%,0.25V 01121 CB2215
R352 321-0132-00 3060000 . RES.,FXD,FILM: 232 OHM,1%,0.125W 91637 MFF1816G232R0OF
R355 315-0181-00 RES.,FXD,CMPSN: 180 OHM,5%,0.25W 01121 CB18l15
R358 315-0101-00C RES.,FXD,CMPSN: 100 0OHM,5%,0.25W 01121 CB10O15
R360 315-0510-00 BO10100 BO59999% RES.,FXD,CMPSN:51 OHM,5%,0.25W §li21  GB5105
R361 317-0821-0C XBO60DCO RES.,FXD,CMPSN: 820 OHM,5%,0.125W 01121 DBB8215
R362 315-0101-0¢ RES. ,FXD,CMPSN: 100 0oHM,5%,0.25W n1i2l  CBI1O1S5
R365 315-0181-C0 RES.,FXD,CMPSN: 180 OHM,5%,0.25W 01121 CBiB15
R376 315-0471-00 RES.,FXD,CMPSN: 470 OHM, 5%,0.25W 01121 CB4715
R395 315-0391-00 RES.,FXD,CMPSN: 390 OHM,5%,0.25W 01121 CB3915
R396 321-0126-00 RES.,FXD,FILM:200 OHM, 1%,0.125W 91637 WMFFIBL6G200RCTF
R397 315-03591-00 RES.,FXD,CMPSN: 390 OHM,5%,0.25W 01121 CB3915
R398 321-0126-00 RES.,FXD,FILM:2G0 QHM,1%,0.125W 91637 MFF1816G200R0F
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Tekironix  Serial/Model No. - Mir
Ckt No. Parl No.  Eff Dscont Name & Description Code  Mfr Part Number

R400 315-0271-00 RES.,FXD,CMPEN: 270 ORM,5%,0.25W 0l112] CR2713
R402 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715
R404 315-0271-00 RES. ,F¥D,CMPSN: 270 OHM,5%,0.25W 01121 CB2715
RA10 315-0103-00 RES.,FXD, CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R411 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R41Z 315-0271-00 RES. ,FXD,CMPSN: 270 ORM,5%,0.25W 01121 CR2715
R416 315-C101-CC RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1O15
R420 315-0150-00 RES. ,FXD,CMPSN:15 OHM,5%,0.25W 01121 CB1505
R422 315-0131-00 RES. ,TXD,CMPSN: 130 OHM,5%,0.25W 01121 CB1315
R44R 315-0391-00 RES.,TXD,CMPSN:390 OHM,5%,0.25W 01121 CB3ID1S5
R46D 315-0222-00 RES.,TXD,CMPSN: 2. 2K OHM,5%,0.250 01121 CB2225
R465 315-0222-00 ALS. ,FYD, CMPSN: 2. 2K OHM,5%,0.25¢ 06l121 CB2225
R468 315-0201-00 RES. ,FXD,CMPSN: 300 OHM,5%,0.25W 01121 CB3015
RATO 315-0511-00 RES. ,FXD,CMPSN: 510 OHM,5%,0.25¥W 01121 ©B5115
R475 315-0111-00 RES.,FXD,CMPSN:110 OHM,5%,0.25W 01121 CB1l15
R477 315-0561-00 RES. ,FXD,CMPSN: 560 OHM,5%,0.25W 01121 CBS5615
R480 315-0561-00 RES. ,FXD,CMPSN: 560 OHM,5%,0.25W 01121 CB5615
R&81 315-0561~00 RES.,TXD,CMPSN:560 OHM,5%,0.25W 01121 GBS615
R495 315-0161-00 RES. ,FXD,CMPSN:160 OHM,5%,0.25W 01121 CB1615
R31D 315-D291-00 RES.,FXD,CMPSN: 350 OHM,5%,0.25W 01121 CB3915
R512 315-0271-00 RES. ,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715
R513 315-0271-00 RES. ,FXD,CMESN: 270 OHM,5%,0.25W 01121 CB2715
R514 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB27i5
R515 315-0271-00 RES. ,FXD,CMPSN: 270 DHM,5%,0.25W 01121 CB2715
R516 315-0271-00 RES. ,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715
R517 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
R518 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 01121 €B2715
R520 315-0391-00 RES. ,FXD,CMPSN: 390 OHM,5%,0.25W 01121 €B3913
R522 315-0271-00 RES. ,FXD,GMPSN:270 OHM,5%,0.25W 01121 CB2715
R523 315-0271-0C RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 €B27IS
R524 315-0271-00C RES. ,FXD,CMPSN: 270 OHM,5%,0.25W : 01121 CB2715
R525 315-0271-00 RES. ,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715
R526 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W _ 01121 C€B2715
R527 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715
R528 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
R530 315-0391-00 RES. ,FXD,CMPSN:390 OHM,5%,0.25W 01121 ©B3915
R532 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 01121 ©B2715
R533 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 01121 €B2715
R534 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 01121 C€B2715
R535 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 'pli21 CB2715
R536 315-0271-00 RES.,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715
R537 315-0271~00 RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121 ©B2715
R538 315-0271-00 RES.,FXD,CMP5N: 270 OHM,5%,0.25W 01121 CB2715
RGO0 315-0472-00  BOL0D10C B051229  RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB&4725
R600 315-0301-00 = B051230 RES.,FXD,CMPSN: 300 OHM,5%,0.25W _ D1121 CB3015
R60L 301-0220-00 XBOADDOD RES.,FXD,CMPSN:22 OHM,5%,0.50W 01121 EB2205
RGO2 315-D182-00 RES. ,FXD,CMPSN:1,8K OHM,5%,0.25 01121 CB1825
R605 315-0472-09 RES.,FXD,CMPSN:4.7K OHM,5%,0.25 01121 CB4725
R610 321-0306-00 RES, ,FXD,FILM: 15K OHM,1%,0.125W 91637 MFF1816G15001F
R611 315-0562-00 XB051230 BOG6110X RES.,FXD,CMPSN:5,6K OHM,5%,0.25W 01121 CB5625
R612 321-0358-00 RES. ,FXD,FILM:52.3K OHM,1%,0.125% . 91537 MWFF1816G52301F
R613 315-0242-00 XBO66111 ~ RES.,FXD,CMPSN:i2.4K OHM,5%,0.25%W 01121 €B2425
R615 321~-0336-00 RES. ,FXD,FILM: 30, 9K OHM,1%,0.125% 91637 MFF1816G30901F
RE16 321-0358-00 RES. ,FXD,FILM:52.3K OHM,1%,0.125W 91637 MFF1816G52301F
R620 315-0472-00 RES. ,FXD,CMPSR:4. 7K OHM,5%,0.25W 01121 CB4725
1624 308-0702-00 RES.,FXD,WW:0.33 OHM,5%,2W 75042 BWH-R3I300.
R626 315-0200-00 RES. ,FXD,CMPSH:20 OHM,5%,0.25W 01121 CB2005
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Ckt Ng, PartNo.  Eff Dscont Name & Description Code  Mfr Part Number
RE4D 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 0Li21 CBl025
R680 308-0685-00 RES.,FXD,WW:1.5 OHM,5%,1W 75042 BW20-1R500J
R684 315-0560-00 RES. ,FXD,CMPSN: 56 CHM,S5%,0.254 01121 CB5605

R686 315~0392-0C RES. ,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3525

RE90 215-0270-00  B0D10100 ©039999  RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705

R630 315-0471-00  BO4000O RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715

k693 321-0236-00 RES.,FXD,FILM:2.8K OHM,1%,0.125W 91637 MFF1816G28C00F
RE94 311-1224-00 RES . ,VAR,NONWIR:500 OHM,20%,0.50W 32997 3386F-T04-501
R695 321-0236-00 RES.,FXD,FILM:2.8K OHM,1%,0.125W 91637 MFF1816G25000F
R697 321~0235-00 RES.,FXD,FILM:2.8K OHM,1%,0.125W 91637 MFF1816G28000F
698 321-C304-00 RES. ,FXD,FILM:14.3K OHM,1%,0.125W 91637 MFF1816GL430LF
8100 263-1082-C0 SW CAM ACTR AS:FREQUENCY RANGE 80009 263-1082-00
5240 105-0585-00 ACTR ASSY,SL SW:OQUTPUT ATTEN 80009 105-0588-C0
u225 155-0107-00 MICROCIRCUIT,LI:DIODE LEVELER,HYBRID 80009 155-0107-00
1240 307~1024-00 ATTENUATOR,FXD:50 OHM,10X 80009 307-1024-00
U245 307-1024-00 ATTENUATOR,FXD:50 OHM, 10X 80009 307-1024-0C
U280 156-0067-00 . MICROGIRCUIT,LI:OPERATIONAL AMPLIFIER 02735 BS5145
U350 156-0534-00 B010100 B059999X MICROCIRCUIT,LI:DUAL DIFF AMPL,14 LD DIP 80009 156-0534-00
U390 156-0228-C0 MICROCIRCUIT,DI:MASTER SLAVE TYPE D F-F 80009 156-0228-00
U400 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-C0
U425 156-0180-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74E00{N OR J)
0430 156-0395-00 MIGROCIRCUIT,DI:DECADE COUNTER 80O00Y 156-0395-00
U432 156-0043-C0 MICROCIRCULT,DI:QUAD 2~INPUT POS NOR GATE 80009 136-0043-00
U435 156-0079-00 MICROGIRCUIT,DI:DECADE COUNTER,TTL . 80009 156-007%-00
U436 156-0075-0C MTCROCIRCUIT,DI:DECADE COUNTER,TTL 80009 156-007$-00
0437 156-0075-00 MICROCIRCUIT,DI:DECADF COUNTER,TTL 80009 156-0079-00
U438 156-0062-00 MICROGIRGUIT,DI:QUAD 2-INPUT EXCL-OR GATE 80009 156-0062-00
U440 156-0039-00 MICROCIRCUIT,DI:DUAL J-K FLIP FLOP 80009 156-0039-00
U645 156-0041-00 MICROCIRCUIT,DI:DUAL D-TYPE FLIP-FLO? 27014 DMT474N
U450 156-0043-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NOR GATE 80009 136-0043-0C
U455 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J)
U450 156-0113-00 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 80009 156-0113-00
465 156~0032-C0 MICROCIRCUIT,DI:4-BIT BINARY COUNTER 80009 156-0032-00
U475 156-0030-00 MICROCIRCUIT,DIL:QUAD 2-INPUT NAND GATE 01295 SN7400(N OR J)
U480 156-0079-C0 MICROCIRCUIT,DI:DECADE COUNTER,TTL 80009 156-0079-00
U481 156-0079-C0 MICROCIRCUIT,DI:DECADE COUNTER,TTL 80009 156-0079-00
U482 156-0079-C0 MICROCIRGUTT,DI:DECADE COUNTER,TTL 80009 156-0079-C0
U485 156-0034-G0 MICROCIRCUIT,DI:DUAL 4~INPUT NAND GATE 80009 156-0034~0C
U490 156-0073-00 MICROCIRCULT,DI:DECADE COUNTER,TTL 80009 156-0079-00
U510 156-037$-00 MICROCIRCUIT,DI:BCD TG 7-SEGMENT DCDR/DRVR 80009 156-0379-00
U520 156-0375-00 MICROCIRCUIT,DI:BCD TG 7-SEGMENT DGDR/DRVR 80009 156-037§~00
U530 156~0379-00 MICRCCIRCULT,DI:BCD TO 7-SEGMENT DCDR/DRVR 80009 156-0379-00
UB10 156-0067-00 MICROGIRCUIT,LI:OPERATIONAL AMPLIFIER 02735 85145

U693 156-0071-00 MIGROCIRCUIT,L) :VOLTAGE REGULATOR 04713 MC1723CL
VRZO0  152-0280-00  BOI0O100 B029999  SEMICOND DEVICE:ZENER,0.4W,6.2V,5Z 80009 152-0280-0C
VRI00  152-0337-00  BC30000 SEMICOND DEVICE:ZENER,Q.4W,6.3V,3.2% 04713 SZG2I0K

YR20Z  152-0280-00 3010100 B029999  SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 80009 152-0280-00
VRZ0Z  152-0337-00  BO30000 SEMICOND DEVICE:ZENER,0.4W,6.3V,3.2% 04713 SZGZLOK

VR4TS  152-0278-00 SEMICOND DEVICE:ZENER,0.4W,3V,5% 04713  S2635009K20
YRGID  152-0279-00  AD10100 BOGGELIOK SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZE35010RL
VR64D  152-0280-00 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 80009 152-0280-00
Y4AQ) 158-0014-00 XTAL UNIT,QTZ:1 MHZ,+/-0.005% 75378 TX-004
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Section 8—SG 503

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS |

Symbols and Reference Designators
Electrical components shown on the diagrams are in the following units unless noted otherwise:
Capacitors = Values one or greater are in picofarads (pF).
Values less than ane are in microfarads {(uF).
Resistors =  Ohms {£2).
Graphic symbols and class designation letters are based on ANSI Standard Y32.2-1975.
Lagic symbology is based on ANSI ¥32.14-1973 in terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufacturer’s data.
The overline on a signal name indicates that the signal performs its intended function when it goes to the low state.
Abbreviations are based on ANSI Y1.1-1972. '
Other ANSI standards that are used in the preparation of diagrams by Tektronix, Inc. are:
Y14.15, 1966 qufting Practices. _
Y14.2, 1973 Line Conventions and Lettering.

Y10.5, 1968 Letter Symbois for Quantities Used in Eiectrical Science and
Electrical Engineering.

The following prefix letters are used as reference designators to identify components or assemblies on the diagrams.

A Assembly, separatle or repairable H Heat dissipating device (heat sink, s Switeh or contactor
{elrcuit board, etc) heat radiator, etc) T Transformer
AT Attenuater, fixed or varlable HR Heater TG Thermocouple
B Motor HY Hybrid elreuit TP Test point
8T Battery J Connecter, stationary portion u Assembly, inseparable or non-repairak
c Capacitor, fixed or variable K Relay ' (integrated circuit, etc.)
cB Circuit breaker L Inductor, fixed ar variable v Electron tube
CR Dinde, signal or ractifier M Mater VR ‘Voltage regulator (zener diode, etc,)
DL Delay line P Caonnector, movable portion w Wirestrap or cabie
DS Indicating device {lamp} Q Translstor or silicon-controlled Y Crystal
E Spark Gap, Ferrite bead rectifier z Phase shitter
- F - Fuse R Resistar, fixed or variable
FL Filtar AT Thermistar

Plug to E.C. Board

The following special symbols may appear an the diagrams:
Identifies Panel

Controls, Connectors and

Strap or Link PIS BAL Indicators

Cam Switch |_3l -

Closure Chart 'I 2| Modified Component—See

{Dot indicates 10 Parts hist(Deplf.tzlted in grey
i or with grey outline

switch closure) 20 m W16 li ‘ BOK grey )

50 ‘ -2V > L_.l“‘/-—_ Plug Index
SEL Value Selected 3 +I2V Ll [
at Factory \
| R4 Refer to Waveform
P

+—O P2 TQ
é/) DIAG Refer to Diagram Number
- - @k/
Test Voitage J13 {I) Pl.3h mirr)]‘q' Coaxial Connector
Internal % L[%‘/ S~
Screwdriver \4) Shielding
Adjustment Q Heat Sink

Decoupled or Filtered

/
/
/ Voltage
—

RIO

/4
Assembly Number 100 AMPL_H ,42\/3/
Board Name —
T [PARTAT A VERTICAL BOMRD

Etched Circuit Board
Qutlined in Black

VERTICAL AMPLIFIER G and Number



AS5 Dual differential Amplifier circuit board.
SN BOG0000 - up

— R351
— R332 0330

=]

o 0

& o

Q

R324
-1 R361
NOTE: This assembly replaces the following components: To 0320 COLLECTOR o

*C328, C335, C342, C345, C360
R338, R340, R345
U350



VOLTAGE AND WAVEFORM CONDITIONS

Dangerous potentials exist at several points throughout this instrument. When the instrument
is operated with the covers removed, do not fouch exposed connections or components.
Some transistors have voltages present on their cases. Disconnect the power source before
replacing parts.

The voltages and waveforms shown on the diagrams were taken with no input signal and the SG 5(
front panel controls set as foliows:

VOLTAGES *WAVEFORMS
AMPLITUDE MULTIPLIER ., X1 AMPLITUDE MULTIPLIER X1
FREQUENCY VARIABLE Midrange FREQUENCY VARIABLE Midrange
FREQUENCY RANGE (MHz) REF~.05 FREQUENCY RANGE (MHz) REF = .05
OUTPUT AMPLITUDE 5.5 OUTPUT AMPLITUDE 5.5

*gnd reference: center horizontal graticule line

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimet:
with a 10 MQ inputimpedance (Tektronix DM 501 Digital Multimeter or Tektronix 7D13 Digitat Muitimets
used with readout equipped, 7000-series oscilloscope).

Waveform Conditions. The waveforms shown are actual waveform photographs taken with
Tektronix Oscilloscope Camera System and Projected Graticule. Vertical deflection factor shown onth
waveform is the actual deflection factor from the probe tip. Voltages and waveforms on the diagrams at
not absolute and may vary between instruments because of component tolerances, internal calibratiot
or front-panel settings. Readouts are simulated in larger-than-normal type.

1622-22
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. {00
+5,2V oy
: Y L3672
rasy BoprE SF5S isom-i
RS ,
2 100
cz22 R2502 r25s " TO L3665
;[7 o0 St S ao
CH2
24 Im Wzl 8| & 7
Uas0
CABI02E
TO R3TG
4 | R3e0
Y
R3S caae |2 |2 o |8 12|85 caas
‘ ek : Tovl czeo
C23 R228(|C342 ATO
225 SaTo [Cov| RRE T
AL a AY A
H hl i
R23ES R340 R3472
LB 3.3k ok <
-22V ~ 22V -2V

EFF. BELOW SNBROLOODOO




+52V

R315
390
PRE-SCALE LOCKOUT
pU
DIFFERENTIAL HIGH FREQUENCY
AMPLIFIER <8 SIGNAL
Q330 (gggg) Q350 PRESCALING
» 0340, U390, U400 ECL-TTL
TRANSLATOR
Q420 N
CR4 >
410 4 1 Low GATE
™~ FREQUENCY U425
BANDSWITCHED BYPASS >
OSCILLATORS VR475 Q410
> 50 kHz—~250 MHz
Q136—Q140
1 MHz CLOCK "1 sELECT RANGE AUTO-RANGING ™ OVER-FLOW
CLOCK PRESCALE CLOCK |« DECODERS LOGIC AND DETECTORS
u460 U465 uass U450 MEMORY U440
Yag0 - U450 uass U445, U438 U438
< AUTO-RANGE [ ¢
BUFFER CLOCK
AMPLIFIER U475 4
\ U450
. N U425
Q180 Q190 ——
Y LoGIC A
> GATES
GATE ua7s Y i
TIME >
CLOCK
iR
U480
V U481 GATE TIME yaoo
uas2 SELECT > U432
LOW-PASS FILTER U4ss U425
& MATCHING
NETWORK PEAK-TQ-PEAK
~N_s _“I DETECTOR . [
ad AAA- DISPLAY
Y 50 0 FLASH
L MULTIVIBRATOR
R212
10K . 50 OHM
WIDEBAND OUTPUT
N
ATIENUATORS |0
SOURCE 2 Rels A
Q160 —22V
[ OUTPUT
AMPLITUDE
—22V R260
%IEI)HHENT -
URCE
A U2s0
N SG 503 BLOCK DIAGRAM
—22v

DISPLAY FLASH

MULTIVIBRATORL _ o 1o STATEUGENERATOR
490

Q296—Q290

REV. 8 OCT 1977

COUNTERS -»{ DECODERS DISPLAY
U430 DRIVERS Ds510
U435 N us1o N DS520
U436 us3o > DS530
u43r

A A
1622-16



NOTE

The following CKT NO's
are ferrite beads. Refer to
schemalic diagrams for

lccations.

L190
L191
L245
L2865
L.270
L280
L290

REV F JUL 1980
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A1 Main circuit board "A” side.
CKT GRID| CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID
NO LOC| NO LOC| NO LOC | NO LOC | NO ' LOC| NO LOC| NO LOC| NO LOC| NO LOC| NO LOC| NO LOC | NO LOC [NO LOC | NO LOC | NO LOC
C100A K3 | C324 Ga | caso ©2 | Co55 F3 | CRea0 C5 | P280 M5 | Q640 B5 | R270 K5 | R322 H3 | R335 G5 (R468 D5 | R524 E2 | Re11* B4 | U350+ H4 | ys75 D4
Cl100B K3 | 328+ G4 | C481 ©C3 | C660 12 | CReso B1 | P2s0 H2 | qess A4 | R272 K5 | R324 H3 (R3% H6 |R470 cC4 |RS25 Ft | REI3  AS | U390 G5 | u4B0 B2
C100C J3 | C335% G4 | C4a90 F4 | Cs62 G3 | CRes4 B3 | P50 F1 | 0690 A4 | R274 K5 |R326 G4 |R397 F6 |R4rs €3 | Rs2s F1 | R616 B4 | yaoo E8 | Uss1 C2
c106 13 C342+ H4 | C495 F3 | C665 J6 | CR697* B3 | P520 E1 | R145 11 | R276 K6 | R328 G4 | R398 H6 [ Ra77 C4 | R527 F1 R620 B4 | Y425 F4 | U482 C4
C134 K4 | C345+ G4 | C540 GT1 | C675 12 | L143 L2 | P530 ct | R146* L2 | Re77 M5 |R335 H4 | R400 De |R480 cCa4 |Rs28 F1 | R624 A5 | yazo C3 | u4s5 E4
C140 K2 | €358 H5 | C542 M5 | CB77 H1 i L14s* L2 R145 L1 | R278 K6 | R338* G4 | R402 D6 | R4B1 C4 | R532 B2 | R626 BE | U432 G3 | U490 F4
Ccia5+ 12 | c280* G4 | ceon A5 | ce8d B5 | L320 H3 | 0160 J5 | R150 L1 | R280 K5 | R340+ H3 | R404 Fs | R495 G3 [ R533 B2 | BG40 BS5 [ yg3s D2 | US10 F1
cia6* L2 | C365 G5 | ce1o B4 | C684 Ca4 | L362 H5 | @290 H2 | R160 J5 | R284 J6 | R342 H4 | R4t0 F5 | RS12 F2 |R534 B2 | R6B0 A4 yazs  F2 | US20 K9
€150 L1 | C3%0 45 | c618 B6 | CR130 K4 | L365 H5 | Q296 H2 | R162 16 | R290 G3 | R345«+ H4 |R411 F4 |R513 F2 |Rs3as D1 | R6B4 A4 | a7 G2 | Us30 1
C260 M6 | Ca22 F6 | 0619 A5 | CR274 K5 | L655 F3 | Q300 J5 | R164 16 | R292 12 | R350 H4 | Ra12 G5 |R514 F2 [Rs3s Dt | RE86 A4 g3z E3 | UGI0 B4
C274 L5 | Ca35 D3 | ce20 A5 | CR276 K5 | L6sO H2 | @320 H3 ( R166 J6 | R294 12 | R352 H4 | R4i6 F6 |RS15  G1 | Rsa7 D1 | B6%0 A4 ysa0 D3 fUes B4
C280 J5 | C436 F3 | CB30 L6 | CR278 K5 | L670 8] Q410 G5 | R2s50 K5 | R296 H2 | R355 H4 | R420 G5 | R516 G1 |Rs38 D1 | R8S3 B3 | yass B4 | o0 -
C282 M5 | C445 M5 | ce35+ 16 | CR280 X6 | LR130 K4 | Q420 F6 | R255 L6 | R300 J6 | R358 HS (R422 G5 | RS17  G1 | meoo A5 | R695 B3 | yaso  Da'| o0 o
C280 H2 | C448 G2 | Cea0 D6 | CR410 F5 | LR140 K2 | 0600 B5 | R257 M6 | R302 J6 | R362 H5 |Raas 12 | R518 G1 |Rmeo2 B4 | R897 B3 | 455 F5 VREID OF
C296 H2 |C462 C5 | ce42  ©5 | crepo  B6 0610 A4 | R262 W6 | R315 F6 | R365 G5 |R460 €5 |R522 E2 |Reos B6 | R698 B3 | ysgo D5
€322 G3 | C465 D6 | C650 H6 | CRe12 B5 | P260 M4 | Q620 BS | R265 L5 | R320 H3 | R376 G5 | R465 D6 | R523 E2 | RG10 B5 | U280 J6 | U4s5 E5 | Y4BD  CB

[
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A1 Main circuit board "B” side.
L5
L3
A4

LOC

R615
R694
- W260

LOC | NO
B1

C4a

c2

B5

C4

ca

E4

G4

L5

CKT GRID | CKT GRID
c3

LOC | NO
LR135

LR150
Q130
Q140
P265
R134
R138
R140
R360
R612

B4
c3
c3
B2
D6
L4
K5
D4
B2
E§
ca

CKT GRID

NO
c102
ci04*
C130
C154
c278
ce697
F620
L100
L142
L630
LR130

*See Parts List for
serial number ranges.
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Ad Display circuit board

A3 Attenuator circuit board

*See Parts List for

serial number ranges.

flLocated on back of board.

} Selected component, refer to
maintenance section.

CKT GRID
NO LOC

CKT GRID
NO LOC

CKT
NO

GRID
LOC

GRID

CKT GRID
NO LOC

LOC

c112
c118”
C124

REV'F JUL 1980

G170
Cirz
c180
Cc184
c180
c192
c194*
caoo
204
c208
c212

K2
L1

M2
D§
D&
D4
c4
c5
E5
D4
Eq
E3
E3
E2

ca14*
c215*
C216
c218*
C230
c232

CR200
CR202
CR216
CR218

DS500

c3
D3
F3
D3
E3
D2

Eq
E4
Cc3
D3

H5

08510
Dss20
DS530

L110
L112
L114
L1116
L118
L120
L122
L124
Lig4

15
15
15

43
J2
4
K1
K1
Lt
M
M2
b4

L195
Lt97
L200
1204
L208
L212

LR110
LR112
LR114
LR190

Q180
Q190

R116* L1
R118*t K1
R174  C4 | R520

F3
Hs
H5

R175
R176
R177*:
R180
R184
R190
R192
R195
R197
R204
R212

C5
Ca
B2
c4a
Da
D4
D5
E4
E5

J5

L2
c2

D2
c3
cz

E5
E5




A2 COIL EOARD
4
S 3
- { FREQUENCY RANGE (MHz) |
P
=2 SEE DETAILS &
) B s et - - —— - — =500
- S j ] e T § A3 ATTEWUATOR — OUTPUT BUFFER BOARD | -~
S —— —
I OUTPUT BUFFER AMP Je— e . . COUNTER
s — s | o Im MAIN BDARDI
T T Lase __1 - ’ Lewo i I\ I Togao
S | ) l Iz i oo s
SWITCHED ®" INDICATES A’ CLOSED *B" OPEN
BeCIL L NTORS 3—> P “AYCONTACTS O SLIDE SIDE
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A , T v [Ri87 s gue? [ 0
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