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WARRANTY

All TEKTRONIX instruments are warranted against
detective materials and workmanship for one year.
Any questions with respect to the warranty should
be taken up with your TEKTRONIX Field Engineeror
representative.

All requests for repairs and replacement parts
should be directed to the TEKTRONIX Field Office
or representative in your area. This will assure you
the fastest possible service. Please include the
instrument type number or Part Number and Serial
Number with all requests for parts or service.

Specifications and price change privileges reserved,.

Copyright © 1976, new material 1977, by Tektronix,
Inc., Beaverton, Oregon. Printed in the United States
of America. All rights reserved. Contents of this
publication may not be reproduced in any form
without the permission of Tektronix, Inc.

U.S.A. and foreign Tektronix products covered by
U.S. and foreign patents and/or patents pending.

TEKTRONIX is a registered trademark of Tektronix,
Inc.
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Instrument Description

The FG 504 Function Generator provides low distortion
sine, square, triangle, ramp, and pulse waveforms over the
frequencies from 0.001 Hz to 40 MHz in ten decades. A
user-definable custom frequency range is also available.
The output amplitude is 10 mVto 30 V peak-to-peak into
an open circuitand 5 mVto 15 v peak-to-peak into a50 Q
load. The output impedance is 50 Q. The FG 504 may be
swept between the START and STOP FREQ dial settings
with a linear or logarithmic sweep. The output may be
phase locked, gated, or triggered for single cycle output.
The output waveform may be shifted +80° from the
triggering waveform. The symmetry of the output
waveform may also be varied. For the slower frequencies,
the output may be held at any level by pushing the front
panel button labeled HOLD.

A voltage-controlled frequency (VCF) input controls
the output frequency from an external voltage source. The
output frequency can be swept above or below the
selected trequency, to a maximum of 1000:1, depending
on the polarity and amplitude of the VCF input and the
selected output frequency. Provision is also made for
amplitude modulating the sinewave output from an exter-
nal source.

The variety of swept and modulated signals available
from the FG 504 make it especially useful for such
applications as testing amplifier or servo-system
response, distortion, and stability. It is useful for fm
generation, as a beat frequency oscillator, as a gated
triggered or phase-locked logic interface, or as a source
for various ramp or pulse waveforms. It is also useful as a
source for amplitude modulated signals for various pur-
poses.

REV. A NOV 1976

Section 1—FG 504

OPERATING
INSTRUCTIONS

Initial Operation

The FG 504 is ready for use when received. It operates
in two compartments of any of the TM 500 series power
modules excluding the TM 501,

Turn off the power module before installing or remov-
ing the FG 504. (Refer to the power module instruction
manual for line voltage requirements and power module
operation.) See Fig. 1-1 for installation/removal
procedure. Check that the FG 504 is fully inserted in the
power module. Pull the power switch on the power
module. Check that the green POWER lightonthe FG 504
is on.

The Controls, Connectors, and Adjustments foldout
page in Section 5 gives a complete description of the front
panel controls and connectors. Notice the front panel
outline colors. The output frequency controls are outlined
in blue, the trigger in green, and the internal sweep in
orange.

Functions Available At Rear Connector

Refer to the rear connector assignment illustration in
the Diagrams section of this manual for pin assignments.
A slot between pins 23 and 24 on the rear connector
identifies the FG 504 as a member of the signal source
family. A barrier may be inserted in the corresponding
position of the power module connector to prevent other
than signal source plug-ins from being used in that
compartment. This protects the plug-in should specializ-
ed connections be made to that compartment. Consult the
Building A system section of the power module manual for
further information.

1-1
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Operating Instructions—FG 504
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2028-02

Fig. 1-1. FG 504 Installation and Removal.

OPERATING CONSIDERATIONS

Output Connections

The output of the FG 504 is designed to operate as a
50 Q voltage source working into a 50 Q2 load. At higher
frequencies, an unterminated or improperly terminated
output will cause excessive aberrations on the output
waveform (see Impedance Matching discussion). Loads
less than 50 Q will reduce the waveform amplitude.

Excessive distortion or aberrations, due to improper
termination, are less noticeable at the lower frequencies
(especially with sine and triangle waveforms). To ensure
waveform purity, observe the following precautions:

1. Use good quality 50 Q coaxial cables and connec-
tors.

2. Make all connections tight and as short as possible.

3. Use good quality attenuators, if it is necessary to
reduce waveform amplitude to sensitive circuits.

4. Use terminators or impedance-matching devices to
avoid reflections when using fong cable (6 feet or more).

1-2

5. Ensure that attenuators, terminations, etc. have
adequate power handling capabilities for the output
waveform.

If there is a dc voltage across the output load, use a
coupling capacitor in series with the load. The time
constant of the coupling capacitor and load must be long
enough to maintain pulse flatness.

NOTE

If the FG 504 is used in early models of the TM 500
Series Power Modules, ripple on the output
waveform can be excessive in some cases. The
ripple results from Power Module transformer phas-
ing that is incompatible with FG 504 operation;
however, the problem is easily cured. See "Checking
Transformer Phasing” in the Adjustment Procedure
section of this manual.

REV. A NOV 1976
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Risetime and Falltime

If the output pulse from the FG 504 is used to measure
the rise or falltime of a device, consider the risetime
characteristics of the associated equipment used. If the
risetime of the device under test s at least ten times longer
that the combined risetimes of the FG 504 plus the
monitoring oscilloscope and associated cables, the error
introduced wili not exceed 1%. This errorcan generally be
ignored. When the rise or falltime of the test device is less
than ten times as long as the combined risetimes of the
testing system, the actual risetime of the system must be
determined. This is found from the risetime of each
component making up the system. The total risetime
equals the square root of the sum of the squares of the
individual risetimes, or:

Ro= (R + (Ry)*+ ..
Once the risetime of the system is known, the risetime of
the device under test can be found by using the preceding
method.

The physical and electrical characteristics of the pulse
transmitting cable determine the characteristic im-
pedance, velocity of propagation, and amount of signal
loss. Signal loss is related to frequency. A few feet of cable
can attenuate high frequency information in a fast-rise
puise. It is therefore important to keep these cables as
short as practical.

Operating Instructions—FG 504

When signal comparison measurements or time
difference determinations are made, the two signals from
the test device should travel through coaxial cables with
identical loss and time delay characteristics.

Impedance Matching

As a pulse travels down a transmission line, each time it
encounters a mismatch (or an impedance different than
that of the transmission line), areflectionis generated and
sent back along the line to the source. The amplitude and
polarity of the reflections are determined by the im-
pedance mismatch encountered. If the impedance mis-
match is higher than the line, the reflection will be of the
same polarity as the applied signal. If it is lower, the
reflection will be of opposite polarity.

If the reflected signal returns before the pulseisended,
it adds to or subtracts from the amplitude of the pulse. This
distorts the pulse shape and amplitude.

If the FG 504 is driving a high impedance such as the
1 M2 input impedance (paralleled by a stated
capacitance) of the vertical input to an oscilloscope,
connect the transmission line to a 50 O attenuator, 50 O
termination, and then the oscilloscope input. The
attenuator isolates the input capacitance of the device,
and the FG 504 is properly terminated.

BASIC OPERATION

Free Running Output

Select the desired waveform (square, triangle, or sine)
by pushing the appropriate button marked
SQUAREWAVE, TRIANGLE, or SINEWAVE. Push the
FREE RUN button. Make certain the SWEEP DURATION
switch is in the OFF position. Select the desired frequency
with the MULTIPLIER and FREQUENCY Hz (START)
dials. The FREQUENCY VERNIER control permits fine
frequency adjustments. Connect the load to the OUTPUT
terminal. Make certain the HOLD button is out. Set the
ATTENUATOR control for the desired peak-to-peak out-
put amplitude. Use the VAR knob to vary the amplitude
between the steps.

The waveforms without offset center around 0 V. To
offset the waveforms, puil and rotate the OFFSET control
for the desired offset. If a square-wave output is selected,
adjust the RISE and FALL TIME control for the desired
values. The VAR knob varies these times between the

REV. A NOV 1976

control steps. A trigger signal, one for each cycle of the
selected waveform, is available at the TRIG QUTPUT
connector.

When using the sine or ramp waveform output with the
MULTIPLIER in the slowest five positions, the waveform
output may be stopped by pushing the HOLD button. The
waveform generator stops and the £G 504 outputs a dc
voltage equal to the voltage the ramp or sine waveform
reached when the button was pushed. This feature does
not operate on the square waveform.

When pulled out, the SYMMETRY control divides the
output frequency (FREQ + 10 indicator lit) by ten and
varies the time based symmetry of the selected waveform.
Pult this controf and turn for the desired symmetry using
any of the three basic waveforms.
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Triggered Or Gated Operation

With the FG 504 set for free running operation as
described in the previous paragraphs, apply the triggering
or gating signal to the INPUT connector. If only one cycle
of the output waveform per trigger is desired, push the
TRIG button and set the LEVEL control for the level on the
triggering waveform at which the output waveform is to
commence. If more than one cycle of the output waveform
is desired, press the GATE pushbutton. The FG 504
output now commences at the triggering level and con-
tinues until the waveform at the input connector drops
beiow the triggering level. The output duration is now the
duration of the gating waveform. The number of cycles per
burst may be approximated by dividing the gating signal
duration by the period of the FG 504 output frequency. In
the gated mode of operation, the FG 504 always com-
pletes the last cycle. If, at the termination of the gating
waveform, less than approximately 270° of the last cycle
remains, an additional cycle is completed.

In triggered or gated operation the PHASE control
varies the start of the triangle or sine output waveform by
+80°. This phase change is measured from the 0 V, 0°
point on the output waveform.

To manually trigger or gate the FG 504, turn the LEVEL
control fully clockwise and push the TRIG or GATE button
as desired. In the TRIG mode, pushing the MAN button
triggers one cycle of the output waveforms. In the GATE
mode, the selected output waveform continues as long as
the MAN bhutton is depressed.

Voltage Controlled Frequency Operation

The output frequency of the FG 504 can be sweptovera
frequency range of 1000:1, depending on the
MULTIPLIER setting, by applying a 0 V to 10 V signal to
the VCF INPUT connector. See Fig. 1-2 for the maximum
vef range for each MULTIPLIER setting. It may be
necessary to vary the FREQUENCY VERNIER control to
obtain the full 1000:1 swept range or the lowest swept
frequency desired.

The polarity of the vcf input signal determines the
direction the output frequency is swept from the frequen-
cy set by the MULTIPLIER, FREQUENCY Hz (START),
and FREQUENCY VERNIER controls. A positive-going
voltage raises the frequency while a negative-going
voltage lowers the frequency. A voltage that varies
symmetrically about 0 V sweeps the output frequency
symmetrically about the center frequency determined by
the frequency controls (see Fig. 1-3).

Custom position with factory installed capacitor.

80 kHz 40 MH2

10° 1

4 kHz 4 MHz

10°

400 Hz 400 kHz

10°
] 40 Hz 40 kHz
10° 1 20 Hz ~ 20 kHz
4 Hz 4 kHz

4 Hz 400 Hz
40 Hz
0.04 Hz 4 Hz

0.004 Hz 0.4 Hz

0.001 Hz  0.04 Hz

MULTIPLIER RANGE SETTING

L

107 10210 1 10 10® 10° 10* 10° 10° 107 10°

requency Hz
Freq y 2028-03

Fig. 1-2. Graph showing range of frequencies for each
MULTIPLIER setting that can be swept with a 0 to 10 V signal
applied to the VCF INPUT.

Since the vcf input amplitude versus frequency is a
linear relationship, the frequency output may be deter-
mined from the vcf input amplitude and the FREQUENCY
Hz dial position. VCF sensitivity is the highest possible dial
setting (40) times the MULTIPLIER range divided by the
maximum VCF input voltage (10 V). Inthe FG 504, thisisa
nominal sensitivity (Hz per V) of 4 X MULTIPLIER setting;
a one-volt change at the VCF INPUT will change the
output frequency 4 kHz.

Custom Timing Capacitor Selection

This feature permits the user to install a custom swept
frequency range. The .5 X 10’ position of the MULTIPLIER
switch is used for the custom range. The factory-installed
capacitor (C248) for this position of the MULTIPLIER
switch provides a swept range from 20 Hz to 20 kHz.
Calculations to determine the capacitor value for a custom
range are as follows:

2200

Ccus = F
max

where C.. is in uF and Fm.,. (the maximum frequency
required for the custom range) is in Hz.
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Fig. 1-3. Swept frequency range with 10 V signal applied to VCF IN connector.

Assuming a swept frequency range from 10 Hz to
10 kHz, the maximum frequency is 10 kHz. Substituting
this into the preceding equation gives:

2.2 X10°
Cews = = .22 uF
1 X 10°

Replace C248 (see Diagram 1) with the value of
capacitor required for the custom swept frequency range.
If the capacitor for the custom range is to be installed
inside the instrument, physicai size may be a limitation if
the frequencies are so low that a large capacitor is
required. Low leakage, mylar dielectric capacitors provide
the truest waveforms.

Phase Locked Operation

The frequency of the output waveform may be syn-
chronized with an externally-applied reference signal. The
output frequency of the FG 504 must be set to within +10
major dial divisions of the frequency of the externally
applied signal (the “1” on the dial is the lowest major dial
division). Connect the reference signal to the INPUT
connector and push the L OCK pushbutton. The PHASE
control varies the phase of the output waveform +80° with
respect to the reference signal waveform. The LEVEL
control adjusts the triggering point on the reference
waveform.

REV. A NOV 1976

Proper adjustment of the LEVEL and PHASE controlsis
easier if they are adjusted first in the TRIG mode. Set the
FREE RUN frequency of the FG 504 somewhat higher
than the frequency of the reference signal applied to the
INPUT connector, and then select the TRIG mode. Adjust
the LEVEL control for stable triggering and (if using an
oscilloscope) adjust the output frequency of the FG 504
until it is nearly the same as the frequency of the signal
applied to the INPUT connector. Set the PHASE control at
12 o'clock (for 0° with sine-wave selected) and press
¢LOCK. Readjust the PHASE control, it necessary, to
obtain a stable output at the desired phase. The PHASE
control range continuously decreases above 4 MHz,

A jumper located on the Loop board allows the VCF
INPUT to function as a phase modulating input when the
FG 504 is operated in the PHASE LOCK loop mode. The
location of this jumper is shown in the illustration on the
Internal Adjustments Procedure foldout page at the rear of
this manual. The phase modulating input voltage limits are
+25V, with an upper frequency limit of 1 kHz. When
phase locked, the phase modulating voltage varies the
output phase by approximately 5°/v.
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M31515

Fig. &
index  Tektronix  Serial/Mode! No. Mir
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mir Part Number
CHANGE TO:
1-1 200-1837-01 2 COVER,PLUG-IN:TOP AND BOTTOM 80009 200-1837-01
-49 386-2795-01 1 SUBPANEL,FRONT: 80009 386-2795-01
-53 337-1967-01 1 SHIELD,ELEC:REAR SUBPANEL 80009 337-1967-01
=71 333-2380-00 1 PANEL,REAR: 80009 333-2380-00
~195 426-1460-00 1 FR SECT,PLUG-IN:RIGHT 80009 426-1460-00
210-0406-00 2 NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 2X12161-402
211-0028-00 2 SCREW,MACHINE:4-40 X 0.188 " BDGH,NYL,SLOT 95987 OBD
210-0921-00 2 WASHER,MICA:0.50 X 0.141 X0.005 INCH THK 80009 210-0921-00
213-0227-00 4 SCREW,TPG,TF:6-32 X 0.5,SPCL TYPE,FLH 83385 OBD
213-0192-00 2 SCR,TPG,THD FOR:6-32 X 0.50 INCH,PNH STL 87308 OBD
211-0232-00 4 SCREW,MACHINE:4-40 X 0.25,FIL,STL 83385 OBD

=196 179-2398-02 1 WIRING HARNESS:CHASSIS 80009 179-2398-02

-204 179-2399-01 1 WIRING HARNESS:FRONT PANEL 80009 179-2399-01

Page 24 of 32
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“Also ramps or pulses using the SYMMETRY control.

Fig. 1-4. Trigger signal amplitude requirements and triggering
points.

Amplitude Modulating input

To amplitude modulate the output waveform, connect
the modulating signal to the AM INPUT connector. Push
the SINEWAVE pushbutton and set the FREQUENCY Hz
dial for the desired carrier frequency. Refer to the
Amplitude Modulation Input specification at the rear of
this section and Figs. 1-16 and 1-17 for more information
about this mode of operation.

Internal Sweep Operation

Select the time for one complete sweep with the
SWEEP DURATION controi. Use the VAR knab to obtain
sweep times between steps. Set the FREQUENCY Hz
{START), STOP FREQ, and MULTIPLIER dials for the
desired swept frequencies. Select either a logarithmic or
linear sweep rate by pushing or releasing the LOG LIN
SWP pushbutton. Release the STOP FREQ pushbutton.
Use the FREQUENCY VERNIER control to set the START
frequency when sweeping from frequencies lower than
the "1 calibration figure on the dial. tfa triggered sweep is

1-6

Fig. 1-5. Phase relationships between various OUTPUT
waveforms and the TRIG OUT waveform.

desired, push the TRIG SWP pushbutton and connect the
trigger signal to the SWEEP TRIG INPUT connector.
Adjust the LEVEL control so the sweep starts at the
desired level on the triggering waveform. f free running
operation is desired, release the TRIG SWP pushbutton.
The sweep may be stopped and the output frequency held
at any time by pushing the STOP FREQ pushbutton. The
linear sweep voltage is available at the SWEEP QUTPUT
connector.

External Input Signals for Trigger, Gate, Phase
Lock, and Sweep Trig Modes

External input signals for these modes must be at ieast
1V p-p around the dc voltage set by the LEVEL controi
(+1V to +10 V). With the LEVEL control at or near
minimum, the external signal must, at least, pass through
+0.5 Vand +1.5 V. For example, an external signal whose
amplitude is symmetrical about 0 V (such as a sine wave)
must be at least 3 V p-p (+1.5 V to —1.5 V). Typical input
signals are as shown in Fig. 1-4.
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M31515 Replaceable Electrical Parts—FG 504
Tektronix  Serial/Mode! No. Mtr

Ckt No. Part No. Eff Dscont Name & Description Code  Mir Part Number

ADDS; CONT

R1682 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735

R1721 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

R1723 315-0470~00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705

R1727 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105

R1745 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035

R1747 315-0912-00 RES.,FXD,CMPSN:9.1K OHM,5%,0.25W 01121 CB9125

R1776 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

R1777 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1O15

R1782 315-0273-00 RES. ,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735

VR1676  152-0590-00 SEMICOND DEVICE:ZENER,18V,5% AT 7MA 04713 1N967B

VR1677  152-0282-00 SEMICOND DEVICE:ZENER,O.4W,30V,5% 04713 1N972B

VR1776 152-0590-00 SEMICOND DEVICE:ZENER,18V,5% AT 7MA 04713 1N967B

VR1777 152-0282-00 SEMICOND DEVICE:ZENER,0.4W,30V,5% 04713 1N972B

W1210  131-0566-00 LINK,TERM.CONNE:0.086 DIA X 2.375 INCH L 55210 L~2007-1
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Operating Instructions—FG 504

BASIC WAVEFORM CAPABILITIES

The following photographs illustrate the basic waveform capabilities of the FG 504.
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Fig. 1-6. BASIC FUNCTIONS, Square, triangle, and sine
waveforms are selected by front panel pushbutton.
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Fig. 1-8. VARIABLE RISE AND FALL TIMES. By varying the rise
and fall times in the square wave mode various pulse shapes are
formed.

500my

2028-08

Fig. 1-7. RAMPS AND PULSES. These are obtained from the
basic waveforms by using the SYMMETRY control.
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Fig. 1-9. LINEAR SWEEP. Select the start and stop frequencies
and the internal linear ramp for a swept output trom the start to
stop frequencies in the selected time.

1-7



Replaceable Eiectrical Parts—FG 504

M31515

Tektronix  Serial/Model No. Mir

Ckt No. Part No. Eff Dscont Name & Description Code  Mir Part Number
ADDS :

c45 283-0167~00 CAP.,FXD,CER DI:0.1UF,10%,100V 72982 8131N147 C 104K
C247 283-0238-00 CAP. ,PXD,CER DI:0.01lUF,10%,50V 72982 B8l21NO075X7R0103K
c382 283-0648-00 CAP. ,FXD,MICA D:10PF,5%,100V 00853 D151C1l00DC
C494 283-0220-00 CAP. ,FXD,CER DI:0.0lUF,20%,50V 72982 8121N061X7R0103M
c928 283-0220-00 CAP. ,FXD,CER DI:0.0lUF,20%,50V 72982 8l121N061X7R0103M
Cl036 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 81l21N061X7R0O103M
Cl145 283-0220-00 Ccar. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N061X7R0103M
Cl160 283-0220-00 cap.,FXD,CER DI:0.01UF,20%,50V 72982 B8121N061X7R0O103M
Cl180 283-0220-00 Car.,FXD,CER DI:0.01UF,20%,50V 72982 8121N061X7R0103M
Cl66l 283-0220-00 car. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N061X7R0103M
Cl676 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N061X7R0103M
Ccl761 283-~0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 B8l21N061X7R0103M
Ccl776 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8l21N061X7R0O103M
CR1420 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1600 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1652 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1676 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1684 152-0488-00 SEMICOND DEVICE:SILICON,200V,1500MA 80009 152-0488-00
CR1686 152~0488-00 SEMICOND DEVICE:SILICON,200V,1500MA 80009 152-0488-00
CR1700 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1740 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1752 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1776 152-0066~00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1782 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
Fl6l6 159~-0116-00 FUSE,CARTRIDGE:1A,125V,0.4 SEC,0.17 LEADS 75915 273001
F1l716 159-0116-00 FUSE,CARTRIDGE:1A,125V,0.4 SEC,0.17 LEADS 75915 273001
L300 108-0552-00 COIL,RF:80NH 80009 108-0552-00
L382 108-0330~-00 COIL,RF:0.4UH 80009 108-0330~00
L1130 108-0057-00 COIL,RF:8.8UH 80009 108-~0057-00
Q1621 151-0350-00 TRANSISTOR:SILICON, PNP 80009 151-0350-00
Q1677 151-0515-01 TRANSISTOR:50V,8A 04713 2N4441
Q1721 151-0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00
Q1740 151-0350-00 TRANSISTOR:SILICON,PNP 80009 151-0350-00
Q1776 151-0350-00 TRANSISTOR:SILICON, PNP 80009 151-0350-00
QL1777 151-0515-01 TRANSISTOR:50V,8A 04713 2N4441
R641 311-1921-00 RES.,VAR,NONWIR:250 OHM,10%,0.50W 73138 72-191-0
R1201 315~-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB392S
R1488 321-0097-00 RES. ,FXD,FILM:100 OHM,1%,0.125W 91637 MFF1816Gl100ROF
R1621 321-0102~00 RES.,FXD,FILM:113 OHM,1%,0.125W 91637 MFF1816Gl13ROF
R1623 315-0470~00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
R1627 315-05106-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CBS5105
R1641 315-0562~-00 RES. ,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CBS5625
R1643 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB103S
R1645 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1l035

R1676 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
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Fig. 1-10. LOGARITHMIC SWEEP. Use the same setup as in Fig.
1-9. Select the logarithmic ramp. The frequency is swept at a
logarithmic rate. The logarithmic ramp volitage is not externally
available.

>500mv 518

2028-10

Fig. 1-11. NARROW BAND SWEEP. The top trace shows the
triangle waveform swept by a linear ramp. The start frequency is
9.52 kHz and the stop frequency is 10.52 kHz. This tunction is
useful for narrow band sweep testing. The bottom trace is the
sweeping ramp.

Fig. 1-12. GATED OPERATION. The top three traces are various
output wavetorms and the bottom trace is the gating waveform
applied to the trigger INPUT connector with the GATE pushbut-
ton depressed. Note the additional cycle completed after the
waveforms are gated off.

2v 3 20008

s5v

2028-12

Fig. 1-13. TRIGGERED OPERATION. The top three traces are the
various output traces selected. The bottom trace is the triggering
waveform applied to the trigger INPUT connector with the TRIG
mode selected. Note that only one cycle of the output waveforms
is completed.
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M31515

Ckt No

Tektronix
Part No.

Serial/Model No.

Name & Description

Replaceable Electrical Parts—FG 504

Mir
Code  Mfr Part Number

CHANGE TO; CONT

R1612
R1626
R1642
R1644
R1650

R1702
R1705
R1707
R1712
R1713

R1715
R1726
R1740
R1742
R1744

R1746
R1750

VR1608

c618
C632
C946
Cl046
ci488
Cl691

CR1622
CR1722

LR977
LR1077

0906
0914
01675

R492
R902
R904
R906
R910

R916
R983
R1083
R1600
R1624

R1674
R1692
R1700
R1724

VR1675
VR1740

315-0103~-00
308-0755-00
321-0306-00
321-0289-00
315-0203-00

321-0277-00
311-1566-00
321-0277-00
315-0103-00
315-0103-00

315-0362-00
308-0755-00
315-0682-00
323-0306-00
323-0327-00

315-0103-00
315-0203-00

152-0280-00

281-0510-00
283-0005-00
283~0353-00
283-0353-00
283-0191-00
285-1101-00

152-0141-02
152-0061~-00

108-0520~-00
108-0520-00

151-0221-00
151-0424~00
151-0506-00

317-0200-00
317-0101-00
315-0751-00
315-0152-00
317-0510-00

301-0681-00
315-0103-00
315-0103-00
315-0470-00
315-0470-~00

315~0102-00
304-0104-00
315-0470-00
315-0470~-00

152-0241-00
152-0227-00

RES. ,FXD,CMPSN:10K OHM,5%,0.25W
RES. ,FXD,WW:0.75 OHM, 5%,2W

RES. ,FXD,FILM:15K OHM,1%,0.125W
RES.,FXD,FILM:10K OHM,1%,0.125W
RES. ,FXD,CMPSN:20K OHM,5%,0.25W

RES.,FXD,FILM:7.5K OHM,1%,0.125W
RES.,VAR,NONWIR:200 OHM,20%,0.50W
RES. ,FXD,FILM:7.5K OHM,1%,0.125W
RES. ,FXD,CMPSN:10K OHM,5%,0.25W
RES. ,FXD,CMPSN:10K OHM,5%,0.25W

RES.,FXD,CMPSN:3.6K OHM,5%,0.25wW
RES. ,FXD,WW:0.75 OHM,5%,2W
RES.,FXD,CMPSN:6.8K OHM,5%,0,25W
RES.,FXD,FILM:15K OHM,1%,0.50W
RES. ,FXD,FILM:24.9K OHM,1%,0.50wW

RES.,FXD,CMPSN:10K OHM,5%,0.25W
RES. ,FXD,CMPSN:20K OHM,5%,0.25W

SEMICOND DEVICE:2ENER,0.4W,6.2V,5%

REMOVES

CAP. ,FXD,CER DI:22PF,+/-4.4PF,500V
CAP. ,FXD,CER DI:0.01UF,+100-0%,250V
CAP.,FXD,CER DI:0.1UF,10%,50V

CAP. ,FXD,CER DI:0.1UF,10%,50V
CAP.,FXD,CER DI:0.022Ur,20%,50V
CAP. ,FXD,PLSTC:0.022UF, 10%, 200V

SEMICOND DEVICE:SILICON,30V,150MA
SEMICOND DEVICE:SILICON,175V,100MA

COIL,RF:2.20H (WOUND ON A 10 OHM RES)
COIL,RF:2.2UB (WOUND ON A 10 OHM RES)

TRANSISTOR:SILICON,PNP
TRANSISTOR:SILICON,NPN
TRANSISTOR:SILICON,SCR

RES. ,FXD,CMPSN:20 OHM,5%,0.125W
RES.,FXD,CMPSN:100 OHM,5%,0.125W
RES. ,FXD,CMPSN:750 OHM,5%,0.25W
RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W
RES.,FXD,CMPSN:51 OHM,5%,0.125W

RES. ,FXD,CMPSN:680 OHM,S5%,0.50W
RES. ,FXD,CMPSN:10K OHM,5%,0.25Ww
RES.,FXD,CMPSN:10K OHM,5%,0.25W
RES. ,FXD,CMPSN:47 OHM,5%,0.25W
RES. ,FXD,CMPSN:47 OHM,5%,0.25W

RES.,FXD,CMPSN:1K OHM,5%,0.25W
RES. ,FXD,CMPSN:100K OHM,10%,1w
RES. ,FXD,CMPSN:47 OHM,5%,0.25W
RES. ,FXD,CMPSN:47 OHM,5%,0.25W

SEMICOND DEVICE:ZENER,0.4W,33V,5%
SEMICOND DEVICE:ZENER,C.4W,6.2V,5%

01121 CBl035

75042 BWH-R7500J
91637 MFF1816Gl5001F
91637 MFF1816G10001F
01121 (CB2035

91637 MFF1816G75000F
73138 91A R200

91637 MFF1816G75000F
01121 CB1035

01121 <CB1035

01122 CB3625

75042 BWH-R7500J
01121 (CB6825

75042 CECTO-1502F
91637 MFF1226G24901F

01121 <CB1l035
01121 CB2035

80009 152-0280-00

72982 301~000C0G0220M
72982 8131N30025U0103P
16546 WOS50FH104KPSS
16546 WOS50FH104KPSS
72982 8121N075Z5U0223M
19396 223K02PT485

07910 1N4152
80009 152-0061-00

80009 108-0520-00
80009 108-0520-00

80009 151-0221-00
80009 151-0424-00
03508 Cl06B2

01121 BB2005
01121 BB1l015S
01121 CB7515
01121 CB1525
01121 BB5105

01121 EB6815
01121 CB1l035S
01121 CB1035
01121 (CB4705
01121 CB4705

01121 <CB1l0O25
01121 GB1l04l
01121 (CB4705
01121 CB4705

80009 152-0241-00
80009 152-0227-00
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Fig. 1-14. PHASE CONTROL OPERATION. This photograph
illustrates PHASE control usage in the triggered mode. The five
super-imposed traces illustrate the effect of the phase control.
This contro! provides approximately +80° of shift. The bottom
trace is the triggering waveform.

Operating Instructions—FG 504

2100p8

2028-15

Fig. 1-16. AMPLITUDE MODULATION. The top trace shows the
100% modulated envelope and the bottom trace the modulating
signal. —5 V on the modulating signal equals 0% modulation and
+5 V equals 100% modulation.

2028-14

Fig. 1-15. PHASE LOCKED LOOP. The bottom trace is the signal
applied to the INPUT connector in the ¢ LOCK mode of
operalion. The middle trace is the output phase locked 1o the
inputsignal. The top traces show the effect of the PHASE control.

REV. A NOV 1976

2028-16

Fig. 1-17. SUPPRESSED CARRIER MODULATION. The top trace
shows a double sideband suppressed carrier modulation
envelope while the bottom trace displays the modulating
waveform. The upper peak of the modulating waveform is at 0 V
and the bottom peak is at —10 V. The overall level of the
modulating waveform must be carefully adjusted for true sup-
pressed carrier operation.



Replaceable Electrical Parts—FG 504 M31515

Tektronix  Serial/Model No. Mir
Ckt-No. Part No. Bt Dscont Name & Description Code  Mir Part Number

CHANGE TO; CONT

R288
R295
R367
R490
R528

R530
R576
R615
R616
R618

R620
R622
R625
R630
R632

R642
R646
R730
R735
R738

R740
R900
R914
R920
R922

R924
R930
R938
R950
RI60

R965

R1024
R1038
R1050
R1090

R1132
R1140
R1160
R1180
R1204

R1282
R1448
R1452
R1475
R1476

R1478
R1480
R1484
R1486
R1602

R1605
R1607
R1610

321-0223~00
321-0001-00
321-0208-00
317-0510-00
315-0162-00

321-0222-00
321-0222-00
321-0225-00
315-0510-00
315-0111-00

321-0225-00
315-0560-00
315-0132-00
311-1258-00
315-0121-00

315-0152-00
301-0561-00
321-0771-01
321-0771-01
321-0082-00

311-1175-00
321-0097-00
315-0102-00
321-0099-00
315-0161-00

315-0510-00
317-0510~-00
315-0510-00
311-1244-00
321-0012-00

315-0100-00
315-0510-00
315-0510-00
311-1244-00
322-0215-00

321-0341-00
311-1921-00
308-0619-00
308-0619-00
315-0432-00

315-0271-00
315-0102-00
315-0472-00
311-1559-00
321-0367-00

321-0289-00
321-0318-00
321-0318-00
321-0227-00
321-0225-00

311~-1566-00
321-0218-00
315-0222-00
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RES. ,FXD,FILM:2.05K OHM,1%,0.125W
RES.,FXD,FILM:10 OHM,1%,0.125W
RES.,FXD,FILM:1.43K OHM,1%,0.125W
RES.,FXD,CMPSN:51 OHM,5%,0.125W
RES. ,FXD,CMPSN:1.6K OHM,5%,0.25W

RES. ,FXD,FILM:2K OHM,1%,0.125W
RES.,FXD,FILM:2K OHM,1%,0.125W
RES.,FXD,FILM:2.15K OHM,1%,0.125W
RES.,FXD,CMPSN:51 OHM,5%,0.25W
RES.,FXD,CMPSN:110 OHM,5%,0.25W

RES. ,FXD,FILM:2.15K OHM,1%,0.125W
RES. ,FXD,CMPSN:56 OHM,5%,0.25W
RES. ,FXD,CMPSN:1.3K OHM,5%,0.25W
RES.,VAR,NONWIR:50 OHM,10%,0.50W
RES. ,FXD,CMPSN:120 OHM,5%,0.25W

RES.,FXD,CMPSN:1.5K OHM,5%,0.25W
RES. ,FXD,CMPSN:560 OHM,5%,0.50W
RES,FXD,FILM:50 OHM,0.54,0.125W
RES,FXD,FILM:50 OHM,0.54,0.125W
RES.,FXD,FILM:69.8 OHM,1%,0.125W

RES.,VAR,NONWIR:100 OHM,10%,0.50W
RES. ,FXD,FILM:100 OHM,1%,0.125W
RES. ,FXD,CMPSN:1K OHM,5%,0.25W
RES.,FXD,FILM:105 OHM,1%,0.125W
RES. ,FXD,CMPSN:160 OHM,5%,0.25W

RES. ,FXD,CMPSN:51 OHM,5%,0.25W
RES. ,FXD,CMPSN:51 OHM,5%,0.125W
RES.,FXD,CMPSN:51 OHM,5%,0.25W
RES. ,VAR,NONWIR:100 OHM,10%,0.50W
RES.,FXD,FILM:13 OHM,1%,0.125W

RES.,FXD,CMPSN:10 OHM,5%,0.25W
RES.,FXD,CMPSN:51 OHM,5%,0.25W
RES. ,FXD,CMPSN:51 OHM,5%,0.25W
RES.,VAR,NONWIR:100 OHM,10%,0.50W
RES.,FXD,FILM:1.69K OHM,1%,0.25W

RES.,FXD,FILM:34.8K OHM,1%,0.125W
RES. ,VAR,NONWIR:250 OHM,10%,0.50W
RES.,FXD,WW:37.0 OHM,1%,3W
RES. ,FXD,WW:37.0 OHM,1%,3W
RES.,FXD,CMPSN:4.3K OHM,5%,0.25W

RES. ,FXD,CMPSN:270 OHM,5%,0.25W
RES. ,FXD,CMPSN:1K OHM,5%,0.25W
RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W
RES. ,VAR,NONWIR:10K OHM,20%,0.50W
RES.,FXD,FILM:64.9K OHM,1%,0.125W

RES.,FXD,FILM:10K OHM,1%,0.125W
RES.,FXD,FILM:20K OHM,1%,0.125W
RES.,FXD,FILM:20K OHM,1%,0.125W
RES.,FXD,FILM:2.26K OHM,1%,0.125W
RES.,FXD,FILM:2.15K OHM,1%,0.125W

RES. ,VAR,NONWIR:200 OHM,20%,0.50W
RES. ,FXD,FILM:1.82K OHM,1%,0.125W
RES.,FXD,CMPSN:2.2K OHM,5%,0.25W

91637
75042
91637
01121
0121

91637
91637
91637
01121
01121

91637
01121
01121
32997
01121

01121
01121
91637
91637
91637

73138
91637
01121
91637
01121

01121
0112l
01121
32997
91637

01121
01121
0ll21
32997
75042

91637
73138
14193
14193
01121

01121
0l121
01121
73138
91637

91637
91637
91637
91637
91637

73138
91637
01121

MFF1816G20500F
CEARTO-10RO0F
MFF1816G14300F
BB5105

CBl625

MFF1816G20000F
MFF1816G20000F
MFF1816G21500F
CB5105
CB1l1l5

MFF1816G21500F
CB5605

CB1325
3326P-T02-500
CB1215

CB1525
EB5615
MFF1816G50R00D
MFF1816GS50R00D
MFF1816G69R80OF

66WR101KSM
MFF1816Gl00ROF
CB1025
MFF1816G105ROF
CB1615

CB5105

BB5105

CB5105
3386X-T07-101
MFF1816G13RO0F

CB1005

CB5105

CB5105
3386X-T07-101
CEBTO0-1691F

MFF1816G34801F
72-191~0

SA30

SA30

CB4325

CB2715

CBl025

CB4725
91A-10001M
MFF1816G64901F

MFF1816G10001F
MFF1816G20001F
MFF1816G20001F
MFF1816G22600F
MFF1816G21500F

91A R200
MFF1816G18200F
CB2225
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Fig. 1-18. LOW FREQUENCY HOLD. The output of the FG 504 in
the lowest five MUPLTIPLIER settings can be held at any level by
pushing the HOLD button. The steps on this time exposure were
obtained in this manner.

Fig. 1-19. DELAYED OPERATION. A wide range of delay times
are available by using the internal sweep generator as a delay
generator. The middle trace is the underlayed input signal applied
to the SWEEP TRIG INPUT. The bottom trace is at the LIN SWP
OUT connector. This ramp is applied to the external trigger
INPUT connector. The top trace is the delayed output puise. The
amount of delay is proportional to the sweep duration and the
setting of the TRIG LEVEL control. Be sure when using the sweep
as a delay generator to set the STOP FREQ dial fully ccw.

APPLICATIONS

Tone Burst Testing

The FG 504, with an external pulse generator, may be
used for tone burst testing. Connect the output of a
Tektronix PG 501 or other pulse generator to the trigger
INPUT connector. Select the GATE mode of operation.
Set the external pulse generator for the desire pulse
duration and repetition rates. Now select the desired
sweep time for the FG 504. Select the start and stop
frequencies. The output of the FG 504 will now be a series
of tone bursts as shown in Fig. 1-20.

Filter Testing

The swept frequency capabilities of the FG 504 make it
quite suitable for sweep testing filters. When using the
FG 504 in this application, it is best to use the LOG SWP
Mode. Figs. 1-21 and 1-22 illustrate the advantages of
using logarithmic sweeps.

1-10

500mv

-

([ iy -~

2028-19

Fig. 1-20. TONE BURST TESTING. The lower trace is the linear
ramp from the LIN SWEEP OUTPUT terminal.
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M31515 Replaceable Electrical Parts—FG 504

Tektronix  Serial/Model No. Mt
Ckt No.  Part No. Eff Dscont Name & Description Code  Mfr Part Number
CHANGE TO:
Al 670-3842-03 CIRCUIT BD ASSY:MAIN 80009 670-3842-03
A2 670~3841-03 CIRCUIT BD ASSY:FUNCTION 80009 670-3841-03
A3 670-3840-02 CIRCUIT BD ASSY:LOOP 80009 670-3840-02
A4 670-3797-02 CIRCUIT BD ASSY:FLOAT INTERFACE 80009 670-3797-02
€495 283-0094-00 CAP.,FXD,CER DI:27PF,10%,200V 72982 835~583-COG0O270K
€550 283-0220~00 CAP.,FXD,CER DI:0.0lUF,20%,50V 72982 8121NO61X7R0103M
€570 283-0220~00 CAP.,FXD,CER DI:0.0lUF,20%,50V 72982 8121N061X7R0103M
©588 290-0534-~00 CAP.,FXD,ELCTLT:1UF,20%,35V 56289 196D105X0035HAL
€592 283-0632-00 CAP.,FXD,MICA D:87PF,1%,100V 00853 D151E870FC
c594 283-0594~00 CAP.,FXD,MICA D:0.001UF,1%,100V 00853 D151F102FO0
€596 283-0236-00 CAP. ,FXD,CER DI:0.01UF,10%,50V 72982 8121NO75X7R0103K
ce12 283-0220-00 CAP.,FXD,CER DI:0.0lUF,20%,50V 72982 8121N061X7R0103M
c638 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N0OS8SZ5U104M
C642 283-0649~00 CAP. ,FXD,MICA D:105PF,1%,300V 00853 DI1S53F1050F0
€914 283-0642-00 CAP.,FXD,MICA D:33PF,+/-0.5PF,300V 00853 D10-3E330G0
€934 283-0220-00 CAP.,FXD,CER DI:0.0lUF,20%,50V 72982 8121NO61X7R0O103M
€955 283-0220-00 CAP. ,FXD,CER DI:0.0lUF,20%,50V 72982 8121N061X7R0103M
€958 283-0220-00 CAP. ,FXD,CER DI:0.01lUF,20%,50V 72982 8121N0O61X7ROLO3M
C965 283-0220-00 CAP.,FXD,CER DI:0.0lUF,20%,50V 72982 8121NO61X7R0103M
€978 290-0525-00 CAP. ,FXD,ELCTLT:4.7UF,20%, 50V 56289 196D475X0050KAL
€1078 290~0525-00 CAP. ,FXD,ELCTLT:4.7UF,20%,50V 56289 196D475X0050KA1
€1092 281-0158-00 CAP.,VAR,CER D1:7-45PF, 50V 73899 DVJ-5006
C1146 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N0O8S8Z5U104M
C1156 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121NO61X7R0OL03M
c1176 283-0220-00 CAP. ,FXD,CER DI:0.0lUF,20%,50V 72982 8121N061X7RO103M
C1608 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121NO61X7R0103M
L646 108-0509-00 COIL,RF:2.SUH 80009 108-0509-00
L1045 108-0181-01 COIL,RF:0.2UH 80009 108-0181-01
0640 151-0369-~00 TRANSISTOR:SILICON,PNP 01295 SKA6664
Q952 151-0285-01 TRANSISTOR:SILICON,PNP,SEL 80009 151-0285-01
0970 151-0211-02 TRANSISTOR:SILICON,NPN,SEL 80009 151-0211-02
0980 151-0211-02 TRANSISTOR:SILICON,NPN, SEL 80009 151-0211-02
01052 151-0211-02 TRANS ISTOR:SILICON,NPN,SEL 80009 151-0211-02
01070 151-0285-01 TRANSISTOR:SILICON,PNP,SEL 80009 151-0285-01
Q1080 151-0285-01 TRANSISTOR:SILICON,PNP,SEL 80009 151-0285-01
01622 151-0462-00 TRANSISTOR:SILICON, PNP 80009 151-0462-00
01660 151-0462-00 TRANSISTOR:SILICON,PNP 80009 151-0462-00
Q1722 151-0439-00 TRANSISTOR:SILICON,NPN 80009 151-0439-00
R54 322-0170-00 RES.,FXD,FILM:576 OHM,1%,0.25W 75042 CEBTO-5760F
R162 322-0172-00 RES.,FXD,FILM:604 OHM,1%,0.25W 75042 CEBTO-6040F
R170 322-0172-00 RES. ,FXD,FILM:604 OHM,1%,0.25W 75042 CEBTO0-6040F
R172 322-0172-00 RES.,FXD,FILM:604 OHM,1%,0.25W 75042 CEBTO-6040F
R270 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R271 321-0054-00 RES. ,FXD,FILM:35.7 OHM,5%,0.125W 91637 MFF1816G35R70F
R272 321-0223-00 RES.,FXD,FILM:2.05K OHM,1%,0.125W 91637 MFF1816G20500F
R280 321-0001~-00 RES.,FXD,FILM:10 OHM,1%,0.125W 75042 CEATO-10RO0OF
R285 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 €B1025
R287 321-0054-00 RES. ,FXD,FILM:35.7 OHM,5%,0.125W 91637 MFF1816G35R70F
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Fig. 1-21. Linear sweep showing skewed spacing of filter output
frequencies.
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Fig. 1-22. Logarithmic sweep showing even spacings of filter
output frequencies.
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Operating Instructions—FG 504

Pulse Shaping

The external triggering feature of the FG 504 adapts for
pulse shaping. Connect the pulse to be shaped to the
trigger INPUT connector and place the FG 504 in the
square-wave mode. The triggering level may be selected
with the TRIG LEVEL control. The rise and fall times,
levels, and symmetry of the clean output puise may be
changed as desired. Fig. 1-23 illustrates this application.
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2028-22

Fig. 1-23. PULSE SHAPING CAPABILITIES. The lower trace is
the triggering signal.
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Operating Instructions—FG 504

ELECTRICAL CHARACTERISTICS

Performance Conditions

The electrical characteristics are valid only if the
FG 504 is calibrated at an ambient temperature between
+20°C and +30°C, and operated between 0°C and
+50°C, uniess otherwise noted. Forced air circulation in
the power module (TM 515, TM 506, RTM 506, or
equivalent) is required for operation above +40°C am-
bient.

WAVEFORMS:

Sine, Triangle, and Square: Ramps and Pulses by use of
the VARIABLE SYMMETRY controi.

FREQUENCY RANGE:

Sine, Triangle, and Square Waveforms: 0.001 Hz to
40 MHz calibrated range.

Ramps, Pulses, or waveforms requiring use of
VARIABLE SYMMETRY control: 0.001 Hz to nominally
4 MHz.

Multiplier switch has position for user-determined
range by capacitor selection. Maximum frequency is
400 kHz. A 5 uF capacitor provides a full scale frequen-
cy of 400 Hz. Instruments are shipped from the factory
with a capacitor installed to cover the 20 Hz to 20 kHz
range in the .5 X 10° position.

VARIABLE SYMMETRY:

Duty Cycle Range: 7% to 93% (20% to 80% on triangle
and sine waveforms above 1 MHz). Actuation of
VARIABLE SYMMETRY control divides output fre-
quency by approximately ten.

QUTPUT AMPLITUDE:
30 V p-p into an open circuit, 15 V p-p into 50 Q.

OFFSET RANGE:

£7.5 V into an open circuit, £3.75 V into 50 Q. Signal
plus offset may not exceed peak output amplitude of
+15 V into an open circuit or £7.5 V into 50 Q. Offset
defeatable by front panel control.

1-12

OUTPUT ATTENUATOR:
Open Circuit Voltages:

Maximum OQutput

Attenuator Step Voltage (p-p)
0dB 0V
—10 dB 95V
—-20 dB 3v
—30dB 950 mv
—40 dB 300 mv
—50 dB 95 mv

Variable —20 dB: Extends minimum signai amplitude to
10 mV. See squarewave aberrations specification.

Accuracy: £0.5 dB/decade.

FREQUENCY RESOLUTION:

1 part in 10" of full scale setting using the FREQUENCY
VERNIER control.

FREQUENCY STABILITY:

<0.05% for 10 minutes, <0.1% for 1 hour, <0.5% for 24
hours. The FREQUENCY Hz dial must be on the
calibrated portion. The instrument must be in a cons-
tant ambient temperature between 0° C and +50° C and
checked after a 1 hour warmup.

DIAL SCALE:
1 to 40 calibrated, 0.1 to 1 uncalibrated.

DIAL ACCURACY (+15°C to +35°C)

Start Dial:
Within +3% of full scale from 0.001 Hz to 4 MHz.
Within +6% of full scale from 4 MHz to 40 MHz.

Stop Frequency Diai:
Within 5% of the difference between the start and
stop frequencies plus the FREQUENCY Hz (START)
dial error. Uncalibrated on 10° MULTIPLIER setting.

REV. A NOV 1976
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AMPLITUDE FLATNESS:

Sinewave (reference at 10 kHz):
Within +5 dB from 0.001 Hz to 40 kHz.
Within £2 dB from 40 kHz to 40 MHz.

Triangle (reference at 10 kHz):
Within +0.5 dB from 0.001 Hz to 40 kHz.
Within +2 dB from 40 kHz to 40 MHz.

Squarewave (reference at 10 kHz):
Within +0.5 dB from 0.001 Hz to 20 MHz.
Within +2 dB from 20 MHz to 40 MHz.

Sine, Triangle, and Squarewave Amplitude Match:
Within +1 dB at 10 kHz.

SINEWAVE DISTORTION (Total Harmonic Distortion):

<0.5% from 20 Hz to 40 kHz. Greatest harmonic is at
least 30 dB down from 40 kHz to 1 MHz and 20 dB
down from 1 MHz to 40 MHz. Typically <1% from
0.001 Hz to 20 Hz. Measured under the following
conditions: terminated in 50 Q, at +25°C +10°C am-
bient, with zero offset, <30 dB attenuation and with the
FREQUENCY Hz (START) dial set between 4 and 40.

SQUAREWAVE:

Rise and falltime (FIXED): <6 ns.

Aberrations: <5% p-p +30 mV into a 50 Q) load.

TRIANGLE SYMMETRY

Within 1% from 10 Hz to 400 kHz, within 5% from
400 kHz to 40 MHz on calibrated portion of FRE-
QUENCY Hz dial. Typically within 2% from 0.001 Hz to
10 Hz.

TRIANGLE LINEARITY:

Within 1% from 10 Hz to 400 kHz, within 2% from
400 kHz to 4 MHz, within 10% from 4 MHz to 40 MHz
measured from the 20% to 80% points on the waveform.
Typically within 2% from 0.001 Hz to 10 Hz.

VARIABLE RISE AND FALLTIME (Square and Pulse
Wavetorms):

Range: 10 nsto 100 msin 7 steps measured from 10%
to 90% points on waveform. Variable control
has >10X range. Period waveform must ex-
ceed combined rise and falltimes by >20%.

REV. A NOV 1976
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MAXIMUM DIAL, VCF, and SWEEP RANGE:

MULTIPLIER FREQUENCY RATIO
10° 500:1
10°—10? 1000:1
10,1,10 ', 10 ? 100:1
10’ 40:1

Lowest instrument frequency is 0.001 Hz.

LINEAR or LOGARITHMIC SWEEP:

Accuracy: Limited by Start and Stop Frequency dial
specifications. Can be set more accurately using an
external frequency monitor.

Sweep Duration: 100s to 0.1 ms in six decades.
Variable control overlaps decades.

Stop Frequency to Swept Stop Frequency Error: Within
2% maximum from 100 s to 1 ms sweep duration.
Within 10% maximum from 1 ms to 0.1 ms sweep
duration.

Linear Sweep Output:
Amplitude: 0 V to +10 V from 1 kQ.

Amplitude Accuracy: Within +5% from 100 s to
1 ms, within £10% from 1 ms to 0.1 ms.

Sweep Trigger Input:
Input Sensitivity: 1 V p-p.

Trigger Level: 1 V through 10 V.

Maximum Input: +20 V.

Manual Trigger: Front pane! control.

AMPLITUDE MODULATION INPUT:

A nominal 5 V p-p signal provides 100% modulation of a
sinewave carrier from dc to 4 MHz with <5% distortion
at 70% modulation when driven from a source im-
pedance of <600 Q. From 4 MHz to 40 MHz there is
<10% distortion at 65% modulation. Distortion
specifications valid for modulating frequencies from
20 Hz to 20 kHz. Modulation frequency bandwidth is dc
to 110 kHz. A modulating source impedance of <10 kQ)
ensures proper modulation and divides the output
amplitude by 2. Input impedance is >1 mQ.

1-13



FG 504

PRODUCT CHANGE REFERENCE __ 131515 DATE_ 4-21-78 REVISED

CHANGE: DESCRIPTION

27. Adjust Sine Gain (R855)
Adjust R855 (Sine Gain) on the A2 FUNCTION board so the sine wave amplitude
exactly matches the triangle waveform amplitude while alternately pressing the

sine-wave and triangle pushbuttons. Disconnect all cables.

28. Adjust Sine Drive (Distortion) (R740, R155, R52, R360, R215)

Push the sine-wave pushbutton in. Set the FREQUENCY Hz (START) dial to 40.
Connect the FG 504 OUTPUT connector through a 50  cable to a 50 Q termination
at the distortion analyzer input (use a bnc female-to-banana plug adapter if
necessary). Set the distortion analyzer to 40 kHz. Adjust R740 (Sine Drive) on
the A2 FUNCTION board for minimum distortion. It may be necessary to slightly
re~adjust R52 (Top Dial Sym Cal) in Step 6 and R360 (Triangle Dc Level) in
Step 5 to achieve a2 minimum distortion reading on the distortion analyzer.
Change the FREQUENCY Hz (START) dial setting to 4 and the distortion
analyzer to 4 kHz. Touch up R740 (Sine Drive) and R155 (Min Dial Sym Cal) for
minimum distortion reading. Repeat this step as necessary to achieve minimum
distortion reading. Set the MULTIPLIER to 10 and distortion analyzer to 40 Hz.
Touch up R215 (LF Sym Cal) adjustment in Step 8 for least distortion (0.5% or
less). Remove power from the FG 504, disconnect test equipment and extender

cables. Re-connect Rl4 to its original circuit connection.

END OF SN B042000-UP ADJUSTMENT PROCEDURE.
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Operating Instructions—FG 504

VOLTAGE CONTROLLED FREQUENCY INPUT:

Nominal sensitivity: 4 X MULTIPLIER setting per volt. A
positive-going voltage increases frequency.

Maximum Frequency: 40 X MULTIPLIER setting.
Minimum Frequency: Maximum frequency divided by
VCF range of MULTIPLIER setting (see DIAL, VCF, and
SWEEP RANGE headings).

Slew Rate: 0.3 V/us maximum.

input Impedance: 10 kQ.

EXTERNAL TRIGGER/GATE/PHASE LOCK INPUT:

Input Impedance: <10 kQ.
Sensitivity: 1 V p-p.

Level: +1 to +10 V.
Maximum input Amplitude: +20 V.

Trigger Mode: (For triggering a single cycle of main
generator waveform).

Minimum Period: 75 ns.

Maximum Triggered Frequency: 20 MHz.
Gate Mode: (For gating multiple-cycle bursts of main
generator waveform).
. Minimum Period: 75 ns.

Maximum Gated Frequency: 20 MHz.

Duration of gate determines number of output cycles
with integral number of cycles completed.

1-14

Phase Lock Mode:
Frequency Range: 100 Hz to 40 MHz.

Capture Range: +10 major dial divisions from
100 Hz to 4 MHz; 8 majordial divisions from 4 MHz
to 40 MHz.

Phase Adjustment Range: +80° from 100 Hz to
4 MHz.

Tracking Range: Generator will lock to a changing
external signal, without readjusting the PHASE
control, within +10 major dial divisions from 100 Hz
to 4 MHz, and within +1 MHz from 4 MHz to 40 MHz.

GATE AND TRIGGER PHASE CONTROL:

Phase Adjustment Range: Triangle and sine waveforms
only, £80° from 0.001 Hz to 10 MHz.

MANUAL TRIGGER/GATE:

Available at front panel.

TRIGGER OUTPUT:
0O Vto <2V from 50 Q.

HOLD MODE:
Drift: 10% of p-p output amplitude/hour.

Range: 0.001 Hz to 400 Hz.

POWER CONSUMPTION:

48 W from power module.

POWER DISSIPATION:

24 W maximum in plug-in.
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PRODUCT FG 504 CHANGE REFERENCE __131915 paTe_4-12-78 REVISED

CHANGE: DESCRIPTION

24. Adjust Rise and Fall Time Symmetry (R610)

Connect the FG 504 OUTPUT through a 50 @ cable and a 50 @ termination to
the real-time oscilloscope vertical input. Push the square~wave pushbutton
in. Set the MULTIPLIER to lOA,FREQUENCY Hz (START) dial to 10, RISE AND FALL
TIME to .1 us, and VAR RISE AND FALL TIME control fully cw. Obtain a waveform
display of one complete cycle centered vertically and horizontally on the
graticule. Adjust R610 (Rise and Fall Sym) on the Al MAIN board so that the

top and bottom of the waveform are equal in duration.

25. Adjust AM Balance (R870)

Connect a 1 kHz triangle waveform of +2.5 V and -2.5 V (5 V p-p) amplitude
(produced from a generator external to the FG 504) through a 50 Q cable to
the AM INPUT connector on the FG 504. Connect a 50 § cable from the trigger
output connector on the triangle generator to the external trigger input on
the oscilloscope and set the oscilloscope for external triggering. Push the
FG 504 sine-wave pushbutton in. Set the FREQUENCY Hz (START) dial to 30.
Adjust the oscilloscope time base to display several cycles of the modulation
envelope. Adjust the external triangle generator dc offset and amplitude
controls for a display with 100% modulation level, 1 ms/div modulation rate,
and about 10 to 16 V p-p amplitude with no clipping of peaks. Vertically
center the waveform envelope valleys to graticule center. Adjust R870 (AM Bal)
on the A2 FUNCTION board so the positive and negative peaks of the envelope
are equidistant from the valleys of the waveform envelope. Disconnect the
50 @ cables from the triangle generator to the FG 504 and test oscilloscope

external trigger input connector. Set the oscilloscope for internal triggering.

26. Adjust Sine Offset (R790)

Set the FG 504 MULTIPLIER to 103, and FREQUENCY Hz (START) dial to 10.
Push the triangle pushbutton in. Adjust the oscilloscope vertical sensitivity
for approximately 8-divisions of display, and adjust the time base sweep speed
for about 5 cycles of triangle waveform. Set the oscilloscope vertical input
coupling to ground and center the trace vertically. Return the input coupling
to the dc position. Push the sine-wave pushbutton in. Adjust R790 (Sine Offset)
on the A2 FUNCTION board so the sine-wave peaks are symmetrical above and below

the 0 V (center) oscilloscope graticule line.
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Triangle Generator or Main Loop (Diagram 1)

This circuitry consists of a diode bridge, timing
capacitors, positive and negative current sou rces, and the
semiconductor switches necessary to generate the basic
triangle waveform.

The current sources are controlled by the FRE-
QUENCY Hz (START) and STOP controls, as well as the
sweep, when operating in the swept frequency mode.

The calibration voltage for the FREQUENCY Hz
(START) dialis supplied via operational amplifier U5B and
potentiometer R145. On the highest MULTIPLIER setting
(10%), R128 is switched into the circuit to improve the
linearity of the FREQUENCY Hz (START) dial. This
frequency control voltage is fed into operational amplifier
U30A. When the FG 504 operates in the swept frequency
mode, the sweep ramp is fed to operational amplifier U258
through STOP FREQ control R5 and buffer USA. This
control sets the maximum ramp voltage applied to the
. input of U25B. This action sets the maximum or upper limit
in the swept frequency mode. The voltage controlled
frequency input voltage, phase lock loop correction
voltage, and the sweep ramp voltage, through the STOP
FREQ dial, are summed at pin 6 of U25B. Operational
amplifier U30B serves as a level shifter. These voltages
and the voltage from the FREQUENCY Hz (START) dial
are summed at pins 3 of U45 and U155. The voltage at pins
3 of U45 and U155 increases for a decrease in frequency
and decreases for an increase in frequency. The output
from U155 is fed to the base of Q165. The output from U45
controls positive current source transistor Q55.

The SYMMETRY control adjusts the current balance
between the positive and negative current sources. The
collector of Q165 connects to the base of Q175. A current
mirror is formed by transistors Q170A, B, and Q175. The
matched pair of transistors, Q170A and B, have equal
emitter-to-base voltages. Therefore, their collector
currents are equal. This ensures that the coliector current
of Q165 exactly matches the collector current of Q175.

To understand the operation of the triangle generator
loop, assume that switch driver Q100 is conducting and
Q90 is off. Current flows from the negative current source
through CR180. Diodes CR182 and CR184 are back-

REV. A NOV 1976

Section 2—FG 504

THEORY
OF OPERATION

biased with no current flowing. No current flows through
CR190. Current from the positive current source flows
through diodes CR188 and CR186, charging the timing
capacitors. In the slowest five MULTIPLIER switch set-
tings, a capacitance multiplier replaces the timing
capacitors; switches S240-3 and 9 close and S240-16
opens. This capacitance multiplier consists of U215,
Q230, Q225 and their associated resistors and capacitors.
The positive timing current flows through Q225 and R202
to the positive current source. With switches 8240-5, 6, 7,
and 8 closed, exactly one-tenth of the current flows
through R200 to charge C210 because R200 is one-tenth
of R202. This has the effect of multiplying the value of
C210 by a tactor often. The multiplying factoris increased
as additional resistances are added in series with C210.
For this discussion, the voltage at pin 3 of U215 ramps up.
The voltage between pins 2 and 3 of U215 remains at zero
and the action of U215, Q225, and Q230 causes the current
through R202 to remain constant.

The positive-going ramp is applied to the gate of fet
Q255A. The other half of the fet buffer, Q255B, supplies
constant current to Q255A. The ramp at the source of
Q255A drives a set of two complementary Darlington
amplitiers. Transistors Q270 and Q280 compose one set;
Q285 and Q295 the other. The ramp output is taken from
the emitters of Q280 and Q295.

The ramp is also fed to the base of Q310 to the negative
input of comparator amplifier U375 through R322, and to
the positive input of U375 through R336. The waveform at
the emitter of Q310 serves to compensate the drive
currents for high frequency components at the inputs of
u37s.

With the ramp rising in the positive direction, the
voltage at pin 3 of U375 is about 0.4 V more positive than
the voltage at pin 9. This makes U375 inoperative. As the
ramp rises in the positive direction, pin 6 of U375 goes
positive and pin 7 negative. Pin 7 of U375 connects to the
base of switching transistor Q65 and pin 6 connects to the
base of Q80. As the ramp continues in the positive
direction, Q80 decreases conduction and Q65 increases
conduction until the pair switches. Pin 3 of U375 now goes
from about —2.8 V to about —3.2 V and pin 9 goes to about
—2.8 V. This action disables the lower pairof transistorsin
U375 and enables the upper pair. When Q80 ceases
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20. Adjust 20 MHz Timing (R128)

Set the FREQUENCY Hz (START) dial to exactly 20. Set the MULTIPLIER to 106.
Adjust R128 (20 MHz Cal) on the A3 LOOP board for a frequency of 20 MHz within
specification limits (17.6 MHz to 22.4 MHz) for all three functions - square,

triangle, and sinewave. NOTE: 20 MHz Cal will interact with 40 MHz Cal.

21. Check and Adjust High Frequency Dial Tracking (R128, C195, C325, C340)
Check that the output frequency from 4 MHz to 40 MHz is within specification
limits for all three function waveforms. If dial tracking is not within
specification limits, it may be necessary to slightly readjust R128 (20 MHz
Cal), C195 (40 MHz Cal), and C325 and C340 (HF Loop Comp) to achieve proper
dial accuracy. Optimum tracking will result if €325 and C340 (HF Loop Comp)
adjustments are perfofmed so as to maintain symmetrical amplitude flatness
around the graticule vertical center line. Repeat Step 15 and check that
amplitude flatness is within specification limits. If necessary, repeat steps

15 through 21.

22. Adjust Stop Frequency Dial Range (R10)

With the FG 504 MULTIPLIER at 106, push the STOP FREQ/SWEEP button in to
STOP FREQ mode. Set SWEEP DURATION to 10s and FREQUENCY Hz (START) dial to 1.
Rotate the STOP FREQ dial so that the index mark points to 40 on the
FREQUENCY Hz (START) dial. Change the MULTIPLIER setting to 103 and adjust
R10 (Stop Freq Cal) on the A3 LOOP board for a frequency of 40 kHz. Disconnect

termination and cable from frequency counter and FG 504.

23. Adjust Linear and Logarithmic Sweep Amplitude (R1460, R1475)

Set the real-time oscilloscope time base for 2 ms/division, trigger source
to internal, and the vertical for dc coupled .2 V/division sensitivity. Connect
a 10X probe to the oscilloscope vertical input, the probe ground clip to the
FG 504 chassis, and connect the probe tip to P1500 Pin 1 Ramp on the A2 FUNCTION
board. Change the FG 504 SWEEP DURATION setting to 10 ms. Record the voltage
level displayed on the oscilloscope. Release the FG 504 STOP FREQ/SWEEP button
out to the SWEEP mode, and adjust R1460 (Ramp Peak) on the A2 FUNCTION board for
a display voltage level at the peak of the ramp equal to the previously recorded
voltage. Push the FG 504 LOG SWP/LIN button in to the LOG SWP mode, and adjust
R1475 (Log Peak) on the A2 Function board so the peak of the logarithmic ramp
is at the same amplitude as the originally recorded voltage. Set SWEEP DURATION

to OFF.
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conduction, Q90 comes into conduction and Q100 ceases
conduction. Current now flows through Q90, diode
CR190, and the positive current source, Q55. Bridge
diodes CR188 and CR186 are back-biased. No current
flows through CR180 as Q100 is off. Current from the
negative current source now flows through diodes CR182
and CR184. This action charges the timing capacitors in
the negative direction, causing a negative-going ramp at
the output. As the ramp goes negative, the output of U375
at pin 14 gradually goes positive. Pin 13 of U375 gradually
goes negative. When the ramp reaches a voltage suf-
ficiently negative, Q65 turns off, Q80 comes into conduc-
tion, the positive current source is connected to the timing
capacitors, and the previously described cycle repeats.
The bases of emitter followers Q410 and Q395 are
connected to the non-inverting outputs of U375. The
outputs from these emitter followers drive the bases of
common emitter amplifiers Q415 and Q406, which
generate the TRIG OUT and synchronizing signals.

Variable Rise and Fall Circuitry (Diagram 2)

This circuitry consists of variable positive and negative
sources, a current switch with the necessary integrating
capacitors, and an output buffer. Transistor Q540 serves
as the positive current source while Q580 serves as the
negative current source. The rise and fall times are
changed by varying the current through the constant
current sources and by changing the values of the
integrating capacitors.

The current available to charge the integrating
capacitors, €592 through C598, is varied by switching
R536, R538, R584, and R586 into the emitter circuit of
Q540 and Q580 as necessary. The currentis also varied by
the VAR control through U530 and Q530. When the VAR
control is in the calibrated position, the wiper is at the
grounded end of the control. This action increases the
current through the emitter resistances of the current
source transistors. An increase in charging current for the
integrating capacitors reduces the rise and falltimes of the
waveforms,

The current switch determines which current source is
connected to the integrating capacitors. Transistors
Q495, Q500, and Q510 form a clipping and speed-up
circuit for the square-wave coming from the Main Loop.
When the sqare-wave driving this circuitry is positive with
respect to ground, Q570 is conducting. Current from the
negative current source passes through CR566, Q570, and
VRS570 to the +15 V supply. Diodes CR562 and CR564 are
back-biased, preventing current fiow to the integrating
capacitors. Transistor Q550 is off, causing current from
the positive constant current source to pass through
diodes CR558 and CR560. This current charges the
integrating capacitor, causing the gate of fet Q600 to move

2-2

at a controlied rate in the positive direction. In the FIXED
position of the RISE and FALLTIME switch, the current
switch and the integrating capacitors are bypassed
through switch S590-7. Fet Q600 serves as a fet follower
with Q610 supplying constant current. The source of Q600
drives the base of Q615, which forms a differential pair
with Q620. Clipping takes place in this differential cir-
cuitry. A differentially driven amplifier, Q640, restores to
the output signal the amplitude lost in the clipping
process.

Square Wave Generator

Switching transistor Q65 generates the square-wave.
When the ramp is rising in the positive direction, the
collector of Q65 is in its most negative state. This signal is
passed to the base of Q450. The emitter of Q450 drives the
base of Q465. These transistors form a Darlington
amplifier. The emitter of Q465 drives Q462 and Q470.
When Q456 is conducting, Q462 is off, Q470 is conducting
with CR470 back-biased. Current flows through CR462
and the square-wave moves in the positive direction.
When the switching waveform changes state, Q462 comes
into conduction, back-biasing CR462. The square-wave
now moves in the negative direction by current through
CR470 as Q470 is not conducting.

Sine Shaper, Buffer, and Modulating Circuitry
(Diagram 3)

This circuitry generates the sine-wave from the basic
triangle waveform by means of a four step approximation.
The sine-wave is also amplitude modulated, if desired, by
this circuitry and buffered for delivery to the output
amplifier.

The sine shaper consists of four diode bridges, CR745,
CR751, CR757, and CR763. These bridges are connected
between the +15 Vand —15 Vsupplies. The resistors from
the common anodes and cathodes of each bridge are
equal in value. These resistance values for each bridge
are, however, different from the other bridges. As the
triangle waveform (applied through R742) rises, the
amount of current supplied to U770 pin 15 varies from
each bridge. As the triangle rises and as the outputs from
the bridges are summed at the input of U770, each bridge
gradually reduces conduction. The non-linear
characteristics of the diodes prevent sharp transitions as
the diode bridges cease conduction. The opposite action
occurs as the triangle waveform decays to 0 V. The result,
at pin 15 of U109, is a close approximation of a pure sine-
wave.
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Fig. Step 15: Amplitude flatness should appear similar
to photograph after adjustment. Note dip in center with
the amplitude increasing toward outer edges.
16. Adjust Sine Flatness (C857)
Push the sine-wave pushbutton in. Set the FREQUENCY Hz (START) dial to
40, Adjust C857 (Sine Flatness) on the A2 FUNCTION board for 5.5 div sine-

wave amplitude. Disconnect 50 Q cables and termination.

17. Adjust Top Dial Calibration (R145)

Set the FG 504 MULTIPLIER to 103. Set the FREQUENCY Hz (START) dial to
exactly 40. Connect TRIG OUTPUT through a coaxial cable and 50 Q termination
to a frequency counter. Adjust R145 (X40 Cal) on the A3 LOOP board for a
reading of 40 kHz within #37% (*#1.2 kHz). Change the MULTIPLIER setting to

104 and check for a reading of 400 kHz within #3% (*12 kHz).

18. Adjust 106 Range Timing (C195)
Change the MULTIPLIER to 106. Adjust C195 (40 MHz Cal) on the A3 LOOP

board for a readout of 240 MHz in all three functions -~ square, triangle,

and sinewave.

19. Adjust 105 Range Timing (C242)
Change the FG 504 MULTIPLIER setting to 105. Adjust C242 (4 MHz Cal)
on the A3 LOOP board for a readout of 4 MHz within 37 (120 kHz).
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The output from the sine shaper is fed into U770, a
transconductance multiplier. This multiplier is used to
. amplitude-modulate the sine-wave. The output from the
' multiplier is taken at pins 8 and 9; the amplitude
modulating signal inputs at pin 12. Internal adjustment
R855 sets the sine-wave gain for U770, and R870 shifts dc
levels so that the sine-wave is modulated equally in both
positive and negative directions. Centering of the sine-
wave with respect to ground is accomplished with internal
adjustment R790. The differential output from the mui-
tiplier is applied to the bases of input transistors Q825 and
Q805 of the output butfer amplifier. This output amplifier
provides gain as well as differential to single-ended output
conversion. This is an operational amplifier. The collector
of Q825 directly drives the base of output emitter follower
Q830. The collector of Q805, with level shifting, drives the
base of Q840. This transistor provides phase inversion. Its
collector drives the base of emitter follower output
transistor Q835. Feedback takes place through R822. The
single-ended output passes to the function switch.

Amplitude Modulating Input Circuitry

The amplitdue modulating signal is applied to the input
of operational amplifier U710. The output at pin 6 drives
the transconductance multiplier and the base of Q720.
This transistor drives the AM indicator lamp. With no
modulating signal, the voltage at the output of U710 is
about +15 V. The indicator lamp lights when the voltage is
about +10V and 100% modulation occurs when the

) voltage reaches about +5 V.

Output Amplifier (Diagram 4)

This circuitry is an inverting operational amplifier. The
input stage, driven by emitter followers Q906 and Q914,
consists of pairs of differential amplifiers Q930 and Q940
compiemented by Q1030 and Q1040. The configuration is
such that for a positive-going input waveform, the collec-
tors of Q930 and Q1030 both move in the negative
direction. Under the same conditions, the collectors of
Q940 and Q1040 both move in the positive direction.
These pairs differentially drive transistor pairs Q950,
Q952, and Q1050, Q1052 respectively. Voltage gain takes
placeinthis stage. The output from pairs Q950 and Q952 is
taken at the collector of Q952, and for pairs Q1050 and
Q1052 at the collector of Q1052. For a negative-going
input signal, the above mentioned collectors both move in
the positive direction. Components R950, C950, C1050,
R1050, C965 and R965 provide high frequency compensa-
tion and R1015 adjusts the dc balance for the entire
ampilifier.

The collector of Q952 drives the base of output emitter
followers Q970 and Q980 while Q1052 drives Q1070 and
Q1080. The feedback path is through R1090 and C1090 to
the bases of Q3930 and Q1030.

REV. A NOV 1976
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Output Attenuator

The output from the output amplifier is fed to the output
attenuator circuitry. The variable amplitude control
(R1100A and B), with resistors R1102 and R1104, form a
bridged T attenuator with a maximum attenuation of
approximately 20 dB. Thick film attenuator chips R1110,
R1112, and R1114 provide a total of 50 dB of additiona!
attenuation. These attenuators are compensated resistive
dividers.

Offset Circuitry

Output offset is adjusted by R1130, the OFFSET
control. Should additional positive offset be desired, the
OFFSET control is moved in the negative direction. This
causes the output of U1145 to move in the negative
direction. Through the action of Q1150 and Q1170, the
bases of Q1160 and Q1180 move in the negative direction.
This causes their common collector circuit to move in the
positive direction, increasing current flow through R1122.
The dc offset generated by the increased current flow is
passed to the OUTPUT terminal through R1120 and
L1120.

Gating and Triggering Circuitry (Diagram 5)

in this circuitry, U1225B operates as an ec! line
receiver. In the FREE RUN mode, the setinput (pin 5) forD
flip flop U1215A is connected to +5 V through CR1235.
This places a high on the Q output at pin 2. This action
lowers the combined collectors of Q1245 and Q1250 and
reduces conduction in Q1254, turning Q1262 off and
Q1260 on. No current flows through diodes CR1285 and
CR1286. The triangle generator is now free to run. In the
GATE mode of operation, the set input of U1215A is
connected to the output of U1225B. When the input gate is
high, the circuit functions as in the normal mode with
Q1262 offand Q1260 on, allowing the triangle generator to
run. When the input gate goes low, the next positive-going
puise at pin 6 (clock) from the triangle generator causes
the Q terminal to go low. This action resets the flip flop for
the next trigger. However, Q1262 does not conduct until
the sync pulse at the base of Q1245 goes low at the peak of
the triangle ramp. This action allows compietion of the last
cycle. With Q1262 on, the triangle generator is prevented
from operating through CR1286. In the triggered mode,
the output of the trigger shaper is connected to the clock
input of U1215A. The triggering signal causes the clock
terminalto go high. Thistransfers the level atthe Dinputto
the Q input. If the Q output is high (Q low), the triangle
generator runs until a positive-going synchronizing
signal, which occurs at the start of the up ramp, forces the
Q output low. At the start of the down ramp, the
syncronizing signal goes low, which causes Q1262 to
conduct and turns Q1260 off. The triangle now ramps
down untit CR1286 comes into conduction. This point is
determined by the setting of the phase control, which
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and the sampling system external

trigger input. Disconnect the 50 { cable

and 10X attenuator from the sampling oscilloscope system and re-connect

the cable to a 50 @ termination

input.

at the real-time oscilloscope vertical

15. Adjust Amplitude Flatness (R365, C325, C340)

Set FG 504 controls as follows:

SWEEP DURATION
VAR
Triangle pushbutton
FREQUENCY Hz (START)
STOP FREQ
MULTIPLIER
FREQUENCY VERNIER
RISE AND FALL TIME
VAR
ATTENUATOR (dB)
VAR
TRIGGER
FREE RUN
All other buttons

1 ms

cew

in

1

40

103

cw

FIXED < 6 ns
cew

0 dB

cw

in

out

Connect a 50 § coaxial cable from the FG 504 LINEAR SWEEP OUTPUT

to the real-time oscilloscope external trigger input.

Set the time

base sweep speed to 0.2 ms per division and trigger externally on

the negative slope of the waveform. Adjust the oscilloscope vertical

6
sensitivity for a 6-division display. Set the FG 504 MULTIPLIER to 10 .
Adjust the SWEEP DURATION VARIABLE so only one envelope is visible across

the entire horizontal graticule. Vertically center the left side of this

envelope. Adjust R365 (HF Loop DC Level) on the A3 LOOP board so that the

right side of the envelope is also vertically centered on the graticule.

Adjust C325 and C340 (HF Loop Comp) on the A3 LOOP board so that the rest

of the waveform is approximately symmetrical around the center horizontal

graticule line with minimum amplitude in the center. (See photograph on page 13.)

Considerable interaction exists between C325 and C340. Readjust as necessary

to obtain the best symmetry and amplitude flatness.

peak

Check that the peak-to-

amplitude of the envelope is between 4.8 divisions and 7.5 divisions

at all points on the waveform. Set the FG 504 SWEEP DURATION to off.
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determines the voltage at the output of U25A and at the
cathode of CR1285. The next positive-going trigger from
U1225B causes pin 9 of U1215A to go positive. This
transfers the high on the D input to the Q output, aliowing
the triangle generator to commence the next cycle.

Phase Locked Loop Circuitry

This circuitry provides a dc outputvoltage proportional
to the difference in frequency between an external
triggering signal and a synchronizing signal from the
voltage-controlled oscillator.

The trigger input signal is fed into inverter U1225B. This
integrated circuit is an ecl line receiver. itis connected to
operate as a Schmitt trigger for trigger shaping purposes.
The inverted output is fed to the input of one of two Dtype
flip flops (U1295B). The C input of the other D flip fiop
(U1295A) is connected to the sync signal from the
oscillator. Both D inputs are always high. They are
connected to +5 V through CR1312. On the positive-
going transition of either, the sync signal for U1295A or
the triggering signal for U1295B. the highs on the Dinputs
are transferred to the Q outputs. The Q outputs connectto
the input of U1225A, which is also an ecl line receiver. The
tows on the Q terminals create a high on pin 3 of U1225A,
which is connected to the reset input of both flip flops.
This action resets both flip flops. They are now ready to
repeat the previously described cycle.

The Q outputs are connected through a low pass filter
composed of R1324, R1320, and C1322 to the input of
U1340. If the frequency of the synchronizing signal is
higher than the triggering signal, the resulting current
difference at the input of U1340 causes the output of
U1340 to go negative. This action is reversed (+ input
terminal positive) if the frequency of the triggering signal
is greater than the sync signal. The phase control sets the
voltage at the input of U1340 so that wide differences in
frequency are within the capture range of the circuitry.
The voltage at the output of U1340 adjusts the frequency
of the voltage controlied oscillator to the triggering
frequency. This voltage swings between 12 V.

Sweep Circuitry (Diagram 6)

The sweep trigger is applied to pin 13 of U1225C. The
TRIG LEVEL control adjusts the dc level at pin 13 of
U1225C, an ecl line receiver. Protective diodes CR1370
and CR1372 are also connected to pin 13. When the
voltage at pin 13 reaches about +3.5 V, pin 15 goes from
about +3.5 V to about +4.0 V. This positive-going step is
differentiated through C1392 to the base of Q1400. (The
MAN TRIG button also creates a positive step at the base
of Q1400). Transistors Q1500 and Q1410 compose a
Schmitt trigger. The base of Q1400 goes positive, causing

24

the base of Q1410 to go negative. When operating in the
TRIG SWEEP mode, the collector of Q1410 rises, turning
Q1420 off. This action turns fet Q1430 off, allowing the
integrator formed by U1445, Q1450, and their associated
components to ramp up. The slope of the positive-going
ramp is determined by the setting of the VAR control, the
resistance in series with its wiper, and the value of the
capacitor connected from pin 2 to the emitter of Q1450.

As the ramp rises, the voltage at pin 3 of U1470 aiso
rises. When this voltage reaches the voltage at pin 2 of
U1470, the output immediately switches positive. The
positive step at the output of U1470 turns fet Q1430 on,
discharging the timing capacitors and returning the sweep
to the starting level. When pin 3 of U1470 goes lower than
pin 2, during the sweep fall, CR1470 turns on. This closes
the positive feedback loop for U1470 and the output
switches immediately to about —13 V. If the sweep is
running in the triggered mode, this negative transition is
differentiated by C1394, which resets the Schmitt trigger
circuit composed of Q1400 and Q1410. The cycle then
repeats at the next trigger putse. In the free running mode,
when pin 6 of U1470 goes negative, Q1430 is turned off
and the free running cycle repeats.

Logarithmic Converter

In the bipolar transistor, the relationship between the
collector current and the emitter-to-base voltage is
precisely logarithmic over a wide current range.

The linear ramp is fed to pin 2 of U1480 through
temperature compensating resistor RT1456. Operational
amplifier U1480 is used as an attenuator (gain is con-
siderably iess than one) and an inverter. Resistor RT1456
decreases in value with increasing temperature to com-
pensate for the decreasing gain with temperature of
U1495A. Transistors U1495A and B are on a common
substrate so that their base-to-emitter voltages remain
constant with temperature, assuming equal collector
currents. The operation of this circuit can be easily
understood if it is assumed pin 3 of U1490is ground rather
than returned to the output of U1480. Pin 3 of U1490 is
actually connected to the output of U1480 to improve the
temperature characteristics of the circuit without in-
troducing significant error in the linear to logarithmic
conversion.

As the ramp voltage at the base of U1495A changes
linearly, the emitter voltage of U1495A changes through
the action of U1490to maintain a constant current through
R1496. The linear emitter voltage change of U1485A drives
the emitter of U1495B, causing the currentdrive for U1500
to become logarithmic. This logarithmic current is con-
verted to a voltage change by U1500 and fed through the
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on the Al MAIN board for minimum reflected aberration behind the rising and
falling edges of the square wave. Disconnect the 50 Q cables from the FG 504

OUTPUT and oscilloscope vertical input.

13. Adjust Square Wave Amplitude and DC Level (R630, R641)

Connect the FG 504 OUTPUT through a 50 & coaxial cable to a 50 § termination
at the oscilloscope vertical input. Set the MULTIPLIER to 102. Adjust the
oscilloscope vertical sensitivity, triggering, and sweep speed to display at
least one cycle of the square wave at a calibrated 2 V/div amplitude. Adjust
R630 (Sq Wave Ampl Adj) on the Al MAIN board for a peak-to-peak amplitude of
15 volts to 15.9 volts. Set the oscilloscope vertical input coupling to ground
and center the trace vertically. Return vertical input coupling to dc, and
adjust R641 (Sq Wave Offset Adj) on Al MAIN board for square wave positive
and negative peaks equidistant above and below graticule center. Disconnect

the 50 Q cable and termination from the FG 5C4 and oscilloscope.

14. Adjust Output Amplifier Response (C922, C1090, R950, R1050)

Connect the FG 504 OUTPUT through a 50 Q@ coaxial cable to a 10X attenuator
at the vertical input of the sampling oscilloscope system. Connect the FG 504
TRIG OUTPUT through a 50 Q coaxial cable to a 50 Q@ termination attached to the
external trigger input on the sampling oscilloscope.

Set the FG 504 MULTIPLIER to 105. Adjust the sampling system vertical
sensitivity and sweep speed to display at least one complete cycle .of the
square wave at about 6-divisions amplitude. Adjust triggering to view the
leading edge of the positive-going slope. Adjust C922 (Sq Comp Long Term)
on the Al MAIN board for optimum square corner in the first 100 ns from the
rising and falling edges. Adjust C1090 (Sq Comp Short Term) on the Al MAIN
board for optimum square corner with aberrations less than 5% over the first
20 ns from the rising and falling edges. Adjust R950 (Sq Comp Leading Edge)
on the Al MAIN board for minimum rise time, optimum square corner, and
minimum aberrations over the first 20 ns from the leading edge. Adjust R1050
(Sq Comp Trailing Edge) on the Al MAIN board for minimum fall time, optimum
square corner, and minimum aberrations over the first 20 ns from the trailing
edge. Check that rise time and fall time of the square wave is equal to or
less than 6 ns. Repeat Step 14 as necessary to achieve minimum aberrations
(equal or less than 5% + 30 mV) and rise time of equal or less than 6 ns.

Disconnect the 50 Q cable and termination between the FG 504 TRIG OUTPUT
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LOG LIN SWP switch to the frequency control circuitry.
The output ramp changes form OV to 10V, When
. operating in the STOP FREQ mode, the sweep output line
- connectsto 10 Vprovided by U1495D and C operatingasa
simple voltage divider. This provides a fixed voltage to the
stop frequency potentiometer and only the stop frequency
is outputted.

Power Supplies (Diagram 7)

There are five power supplies: +5 V, 15 V, and +25 V.
All supplies with the exception of the +5 v supply are
referenced to the +15 v supply. Potentiometer R1605
adjusts the +15 v supply. Resistor R1602 is connected to
the +15 V supply on the A board. Diode VR1608 serves as
the reference diode for this supply. Should the load on the
+15 V supply increase, the voltage at the base of Q1610
will drop slightly. This causes the base of Q1620 to go
slightly positive, reducing conduction. The base of Q1622
now goes slightly negative, thus increasing conduction in
the series pass transistor located in the power module.
This supplies more current for the +15 v supply and
restores the voltage to the preset level. The power module
supplies +33.5 V dc through rear interface contacts 12A
and B for the operation of this supply.

The reference for the —15 Vv supply is taken from the
junction of CR1711 and R1710. Resistor R1705 sets the
level of the —15 v supply with respectto the +15 v supply.
Resistor R1702 is connected to the —15 V supply on the A
board. Should the load on the —15 V supply decrease, the
voltage at the base of Q1710 goes more negative through
R1702. This increases conduction through Q1710 and
Q1720. The collector of Q1720 goes negative, reducing
conduction in Q1722. Conduction is reduced through the
series pass transistor in the power module, thus restoring
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the —15 V supply to its preset level. The power module
supplies —33.5 V dc¢ through contacts 8A and B for the
operation of this supply.

The two 25 Vand the 17.5 Vac windings are connected
to rectifier bridge CR1680. The dc output from this bridge
supplies the +25 v regulators. Transistors Q1640 and
Q1642 operate as a differential amplifier. The base of
Q1640 connects the +15 v supply through R1644. Should
the load increase, the voltage momentarily drops. This
action causes the collector of Q1642 to go positive. This
reduces conduction in Q1650, causing the collector to go
slightly more negative. This causes increased conduction
in the series pass transistor in the mainframe, through
emitter follower Q1660, restoring the output voltage to its
previous level. Current limiting is accomplished through
Q1652. Excessive current (=~500 mA) through R1663
causes Q1652 to turn on. This action reduces current
flowing in Q1660 and the series pass transistor in the
power module.

The —25 V supply operates in a similar manner. Should
the load on this supply decrease, the —25 Vv supply will
momentarily go more negative. This action increases
conduction in Q1742. The conduction in Q1750 is in-
Creased, causing the collector of Q1750 and the base of
Q1760 to go more negative. This action restores conduc-
tion in the series pass transistor in the power module.
Current limiting is accomplished through Q1752 and
R1763 in the same manner as described for the +25 v
supply.

The +5V dc is supplied from +11.5V dc from the
power module through regulator U1690. This regulator
also provides short circuit limit at approximately 750 mA.
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b. Mechanical dial adjustment: Use a 1/16" Allen wrench to loosen set
screws on the dial coupling behind the front panel. Use long nose pliers
to rotate R125 potentiometer shaft until the counter reads 1.00 kHz. With
the FREQUENCY Hz (START) dial set to 1, tighten the coupling set screws.

c. Set the FREQUENCY Hz (START) dial to 30 and check that STOP FREQ dial
will rotate fully ccw and stop with the index mark aligned with the index
mark on the panel. If alignment is correct, proceed to part e; if not
correct, perform part d.

d. Use a 0.050" Allen wrench to loosen the STOP FREQ knob set screws,
then remove the knob. Turn the potentiometer shaft to the ccw end and
re-install the STOP FREQ knob so index mark is aligned with front panel
index mark. Tighten the set screws.

e. Set the STOP FREQ dial fully clockwise and check that it stops with
its index mark within approximately 5 degrees of 40 on the FREQUENCY Hz
(START) dial.

f. Repeat Step 9, parts a through e, as necessary for correct dial
calibration. Disconnect the 50 Q cable and termination from the FG 504 and

counter.

10. Adjust Residual Offset (R1140)

Set the FG 504 ATTENUATOR (dB) to -50 dB. Release all front panel push-
buttons. Connect the FG 504 OUTPUT through a 50 Q unterminated coaxial cable
to either the oscilloscope vertical input or digital voltmeter input. Adjust
R1140 (Offset Balance) on Al MAIN board for a reading of zero volts =100 mV

on the oscilloscope or voltmeter.

11. Adjust Zero Input Offset (R1015)
Set the FG 504 ATTENUATOR (dB) to the O dB position. Adjust R1015 (Input
Offset) on the Al MAIN board for a reading of 0 V #100 mV on the oscilloscope

or voltmeter. Disconnect the 50 Q cable.

12. Adjust- Output Impedance (C1092)

Push the FG 504 square-wave pushbutton and the TRIGGER FREE RUN pushbutton
in. Set the MULTIPLIER to 105 and the FREQUENCY Hz (START) dial to 40. Connect
two unterminated 42-inch 50 Q coaxial cables in series with a female-to-female
bnc adapter; connect one end to the FG 504 OUTPUT and the other end to the
oscilloscope vertical input. Adjust the oscilloscope vertical sensitivity, trig-
gering, (Mode to Auto) and sweep speed to display at least one complete square

wave cycle approximately 6-divisions in amplitude. Adjust C1092 (Output Impedance)
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oscilloscope trigger slope from + to - while adjusting R52 (Top Dial Sym Cal)
on the A3 LOOP board so the halves of the square-wave are exactly equal in time

(R52 only affects the positive half). Set the oscilloscope trigger slope to +.

7. Adjust Minimum Dial Waveform Symmetry (R155)

Change the FG 504 FREQUENCY Hz (START) dial setting to a position
approximately half way between a .1 and 1 on the dial and set the
MULTIPLIER to 104. Adjust the oscilloscope sweep speed so the positive
half of the waveform cycle just fills the graticule horizontally.

Switch the oscilloscope trigger slope from + to - while adjusting R155
(Min Dial Sym Cal) on the A3 LOOP board so the halves of the square-wave
are éxactly equal in time (R155 only affects the negative half of the

waveform).

8. Adjust Low Dial Waveform Symmetry (R215)

Set the FG 504 FREQUENCY Hz (START) dial to 1 and the MULTIPLIER to 10.
Set the oscilloscope for dc coupled normal triggering and adjust sweep
speed and trigger level so one waveform cycle just fills the graticule
horizontally. Adjust R215 (LF Sym Cal) on the A3 LOOP board so that the
halves of the square-wave are exactly equal in time. Disconnect the 50 §-

cables and termination from the FG 504 and oscilloscope.

9. Check Dial Calibration (R115, R145) and Adjust Mechanical Alignment

a. Connect the FG 504 TRIG OUTPUT through a 50 Q coaxial cable to a 50 Q
termination at the frequency counter input. Set the FG 504 MULTIPLIER to
103 and the FREQUENCY Hz (START) dial to .1 (fully cw). Adjust R115 (Min
Dial Cal) on A3 LOOP board for a reading of 150 Hz to 200 Hz on the counter.
Set the FREQUENCY Hz (START) dial to 40 and adjust R145 (X40 Cal) on A3
LOOP board for a counter display of 40.0 kHz. Set the FREQUENCY Hz (START)
dial to 1; the counter display should be 1.0 kHz. If the reading is correct,

skip part b and proceed to part c; if not correct, perform part b.

CAUTION
The mechanical dial adjustment in part b must be performed
with the instrument operating. Exercise caution to avoid

shorting out circuitry with Allen wrench or pliers.
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Services Available

Tektronix, Inc. provides complete instrument repair
and adjustment at local Field Service Centers and the
Factory Service Center. Contact yourlocal Tektronix Field
Oftfice or representative for further information.

Checking Transformer Phasing

It the FG 504 is used in early model!s of the TM 500-
Series Power Modules, ripple on the output waveformcan
be excessive in some cases. The ripple results from Power
Module transformer phasing that is incompatible with
FG 504 operation; however, the problem is easily cured.

To determine if your Power Module is properly phased,
place the FG 504 in operation on two extender cables
(Tektronix Part No. 067-0645-03). Make certain both
extender cables are firmly connected (do not attempt to
operate the FG 504 with only one extender cable).

Turn to the Rear Interface Connector Assignments
pullout at the rear of this manual. Locate pin 13A on the
Main board (left board when viewing the rear of the
instrument). Using an ac voltmeter, measure the voltage
from pin 13A to chassis ground (pin 9A or 9B). The normal
voltage is about 35 V rms. If the voltage is about 15 V rms,
the phasing is incorrect. Correct the phasing by in-
terchanging the wires to pins 13A and 13B in the Power
Module. Measure the voitage from pin 18 to chassis
ground and interchange the Power Module wires to pins
1A and 1B it indicated. Check all compartments of the
Power Module for proper phasing.

Maintenance

Refer to the TM 500-Series Power Module manuals for
complete maintenance information. When replacing cam
switch contacts, order High Frequency Cam Switch
Repair Kit, Tektronix Part No. 003-0708-00.

NOTE

Do not attempt to operate the instrument unless
BOTH plugin cards are connected to the mainframe.

REV. A NOV 1976

Section 3—FG 504

ADJUSTMENT
PROCEDURE

Circuit Board Removal

To remove the Main board (right side board), remove
the four screws holding the back panel to the instrument
frame. Remove the back panel. Remove the SWEEP
DURATION, RISE and FALLTIME and ATTENUATOR
{dB) knobs. Disconnect all cable plugs connected to the
board. Remove the four screws attaching the board to the
plug-in frame and remove the board by sliding the board
backwards until the switch shafts clear the front panel
holes.

To remove the Function board (center board), first
remove all cable plugs attached to the board. Then remove
the four screws attaching the board to the spacers. Slide
the board to the rear of the instrument until the pushbut-
tons clear the front panel and remove the board.

To remove the Loop board (leftside board), disconnect
cable connections to the board. Remove the MULTIPLIER
knob. Unsolder the wire from the AM INPUT connectoron
the front panel to the board. Next remove the four screws
attaching the Loop board to the plug-in frame and slide the
board to the rear of the plug-in unit until the HOLD
pushbutton clears the front panel. Remove the board from
the plug-in.

Test Equipment

For complete calibration, the following equipment is
suggested:

a. Digital voltmeter with ranges greater than +20 Vdc,
Tektronix DM 502 or equivalent.

b. Digital counter capable of reading to 40 MHz,
Tektronix DC 504 or equivalent.

c. Triangle generator capable of producing 10 V peak-
to-peak waveforms at 1kHz, Tektronix FG 503 or
equivalent.
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4. Check Power Supply Ripple and Noise

Set the Differential oscilloscope Trigger to Line, Vertical Input Coupling
to ac, and Vertical Sensitivity as required. Connect a 1X probe to each
differential input. Connect the - (minus) input probe tip to the FG 504
chassis ground. Connect the + input probe tip to the appropriate test
points on the Al MAIN board. Check ripple and noise according to the

following table.

SUPPLY TOLERANCE

+15 V Less than 500 uV p-p
=15V Less than 500 pV p-p
+25 V Less than 5 mV p-p
-25 V Less than 5 mV p-p
+5 V Less than 100 mV p-p

Disconnect the probes.

5. Adjust Triangle DC Level (R360)

Set the Real-Time oscilloscope vertical input coupling to dc, Volts/div to
20 mV, variable volts/div as required, time base to 0.5 ms/div, trigger source
to external, and trigger mode to auto. Connect a 10X probe to the oscilloscope
vertical input, the probe ground clip to the FG 504 chassis ground and the
probe tip to TPl on the FG 504 A3 LOOP board. Connect a 50 § coaxial cable
from the FG 504 TRIG OUTPUT to the oscilloscope external trigger input
connector. Push the TRIGGER FREE RUN and triangle pushbuttons in. Release
the HOLD/RUN button to RUN (out) and set the MULTIPLIER to 103. Adjust the
oscilloscope for an externally triggered 6-division display. Set the oscillo-
scope vertical input coupling to ground and position the trace vertically to
the exact graticule center. Set the vertical input coupling to dc and adjust
R360 (Triangle dc Level) on the A8 LOOP board for triangle peaks equidistant

above and below graticule center. Disconnect the 10X probe.

6. Adjust Top Dial Waveform Symmetry (R52)

Connect a 50 Q coaxial cable from the FG 504 OUTPUT terminal to a 50 &
termination connected to the real-time oscilloscope vertical input. Change
the following FG 504 control settings: Push the square-wave pushbutton in
and set the FREQUENCY Hz (START) dial to 40 (40 kHz square-wave). Set the
oscilloscope vertical for a 5 V/div display; set time/div, variable, and
triggering (source to Internal; level as required) so the negative-going half-

cycle of the square-wave just fills the graticule area horizontally. Switch the
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Adjustment Procedure—FG 504

d. A 60 MHz real-time oscilloscope system with
sampling and high gain differential plug-in. Tektronix
5403 mainframe, 5A48 vertical plug-in, 5A22N differential
plug-in, 5B40 time base and 5514N sampling plug-in or
equivalent.

e. One Tektronix P6065A 10X probe for the os-
cilloscope or equivalent.

f. Two Tektronix P6011 1X probes for the oscilloscope
or equivalent.

g. Distortion analyzer or a 40 Hz and 4 kHz notch filter
constructed as shown in Fig. 3-1.

h. One 50 Q termination with bnc connectors,
Tektronix Part No. 011-0049-01 or equivalent.

i. One 10X 50 Q attenuator, Tektronix Part No. 011-
0059-02 or equivalent.

j. Three 50 Q, 52 inch coaxial cables with bnc connec-
tors, Tektronix Part No. 012-0057-01 or equivalent.

k. One bnc female to bnc female connector, Tektronix
Part No. 103-0028-00 or equivalent.

I. Two flexible plug-in extender cables, Tektronix Part
No. 067-0645-03.

R1

2028-23

C1A

50 2 input

from FG504 ; l

]

]
—

[ Output to
Oscilloscope. Do not
terminate.

c2
40 Hz
Ckt. No. Description 1:;""”"2."
C1A 1ut 1% 285-1051-00
ciB 1ut 1% 285-1051-00
Cc2 1uf 1% 285-1051-00
C3 1uf 1% 285-1051-00
R1 4.02K 1% 321-0251-00
R2 4.02K 1% 321-0251-00
R3A 1.74k 1% 321-0216-00
R3B 50002 10% 311-1261-00

A
C3
R3A
R3B
4 kHz
Ckt. No. Description .Leakr'l’%rg.x
C1A 01uf 1% 285-0596-00
c1iB O1uf 1% 285-0596-00
c2 01uf 1% 285-0596-00
C3 01t 1% 285-0596-00
R1 4.02K 1% 321-0251-00
R2 4.02k 1% 321-0251-00
R3A 1.74k 1% 321-0216-00
R3B 50002 10% 311-1261-00

Fig. 3-1. 40 Hz and 4 kHz notch filters.

3-2
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PROCEDURE
NOTE

In the following procedure, the test oscilloscope vertical input

requirements will be identified as Differential, Sampling, or Real

Time. Differential indicates a system providing differential operation

with at least 1 mV/div sensitivity. Sampling means a sampling or real-

time system capable of at least 200 MHz bandwidth (the procedure is
written for a sampling system, and if a real-time high-impedance input

is employed, the input should be terminated with a 502 termination to

simulate the loading presented by a sampling system). When real-time

oscilloscope or test oscilloscope is mentioned, use a 60 mHz (or greater)
system with 5 mV to 5 V/div sensitivity.
1. Set +15 V Supply (R1605)

Set the digital voltmeter range to 20 V dc. Connect the low level test
lead to the ground test point on the Al MAIN board. Connect the high input
test lead to the +15 V test point on the Al MAIN board. Check for a reading
of 415 V #30 mV. If outside of tolerance, adjust R1605 (+15 V Adj) for
correct reading.

NOTE
If R1605 (Step 1) or R1705 (Step 2) settings require adjustment the

entire adjustment procedure must be performed.

2. Set =15 V Supply (R1705)
Move the high input test lead to the -15 V test point on the Al MAIN

board. Check for a reading within *10 mV of the absolute value of the +15 V

supply reading in step 1. If reading is out of tolerance, adjust R1705
(=15 V Adj).
3. Check Power Supply Voltages

Move the high input test lead to the appropriate test points on the Al
MAIN board and set the voltmeter range switch as necessary while measuring

the following supplies for listed tolerance limits:

Supply Tolerance

+25 V 0.5 V

=25V +0.5 vV, -1.5V
+5 V 0.2 V
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For easy accessto all adjustments, calibrate the FG 504
using the extender cables. Make certain the cables and
plug-in are properly connected (top of each end of the
extender cables to top of power module to top of the
FG 504). Turn the power module off when making con-
nections. Adjustments are located on the top and both
sides of the instrument. Make adjustments at an ambient
temperature between +20°C and +30°C. Recommended
recalibration interval is 2000 hours of operation or six
months, whichever occurs first.

1. Set +15 V Supply

Connect the voltmeter to +15 V and chassis ground as
shown in the illustration. Adjust R1605 (+15 V Adj) for
+15 V £50 mV.

2. Set —15 V Supply

Connect the voltmeter to —15 V and chassis ground as
shown in the illustration. Adjust R1705 (+15 V Bal) fora
reading within =10 mV of the absolute value of the +15 V

supply.

3. Check Power Supply Voltages

Check the power supplies at the locations shown in the
iflustration according to the foliowing table.

Supply Tolerance
+25V +200 mV

—25V +200 mV

+5V +5.0 V £200 mV

4. Check Power Supply Ripple and Noise

Set the SWEEP DURATION to OFF and the
MULTIPLIER to 10. Depress the HOLD button and release
all other pushbuttons. Install the differential plug-in in the
oscilloscope mainframe. Trigger the oscilloscope time
base in the line trigger mode. Connect the 1X probes to
both inputs of the plug-ins. Ac-couple the vertical plug-in
inputs. Connect the — input to the chassis of the FG 504
and the + input to the locations shown in the illustration.
Check the ripple and noise according to the following
table.

Supply Tolerance
+15V <500 uV p-p
—15V <5600 uV p-p
+25V <5 mV p-p
—-25V <5 mV p-p
+5V <100 mV p-p

Release the HOLD mode pushbutton.
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5. Adjust Triangle DC Level

Install the higher bandwidth vertical plug-in in the
oscilloscope and connect the 10X probe to the input.
Connect the probe to TP1 located as shown in the
illustration. Connect a coaxial cable from the TRIG
OUTPUT to the oscilloscope external trigger input. Push
the FREE RUN and the TRIANGLE buttons; all other
buttons out with the SWEEP DURATION off. Set the
MULTIPLIER at 10’ and the FREQUENCY Hz (START) at 1
for a 1 kHz triangle waveform. Adjust the oscilloscope for
an externally triggered display of 6 divisions. Now ground
the oscilloscope vertical input and position the trace
vertically to the exact graticule center. Remove the ground
and adjust R360 (Triangle DC Level) for equidistant
triangle peaks from the graticule center. Remove the
probe from the oscilloscope. Leave this setup for the next
step.

6. Adjust Top Dial Waveform Symmetry

Connecta coaxial cable from the OUTPUT terminaltoa
50 Q termination and then to the oscilloscope vertical
plug-in input. Leave all controls as in the previous step
with the following exceptions. Set the RISE and
FALLTIME contro! to the FIXED <6 ns position. Push the
SQUAREWAVE button. Change the FREQUENCY Hz
(START) dial to 40X (40 kHz square-wave). Adjust the
sweep rate of the oscilloscope so that one half of the
square-wave cycle just fills the graticule horizontally.
While switching the oscilloscope triggering from + slope
to — slope, adjust R52 (Top Dial Sym Cal) so that the
halves of the square-wave are exactly equal in time.

7. Adjust Minimum Dial Waveform Symmetry

Change the FREQUENCY Hz (START) dial to a posi-
tion approximately half-way between .1 and 1 on the dial
and the MULTIPLIER to 10 Adjust the oscilloscope
sweep speed so that half of the cycle just fills the graticule
horizontally. Leave the other controis as in the previous
step. While switching the oscilloscope triggering from +
stope to — slope, adjust R155 (Min Dial Sym Cal) so that
the halves of the square-wave are exactly equal in time.

8. Adjust Low Dial Waveform Symmetry

Change the FREQUENCY Hz (START) dial to 1 and the
MULTIPLIER to 10. Set the oscilloscope trigger for dc
coupling. Leave the other controls as in the previous step.
Adjust the oscilloscope sweep speed so that half of the
cycle just fills the graticule horizontally. While switching
the oscilloscope triggering from + slope to — slope, adjust
R215 (Lf Sym Cal) so that the halves of the square-wave
are exactly equal in time,
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ADJUSTMENT LOCATIORS

Refer to pullout page 17 in this insert for location of all adjustable

components and test points mentioned in this procedure. Adjustable components

are located at the top and both sides of the FG 504. In the FG 504 with

SN B042000-up, many of the components on the Al MAIN circuit board have been

relocated, and the Offset Balance adjustment R1140 has been relocated from

the A2 FUNCTION board to the Al MAIN board.

PRELIMINARY CONTROL SETTINGS
FREQUENCY Hz (START
STOP FREQ
HOLD/RUN
MULTIPLIER

FREQUENCY VERNIER
TRIGGER

FREE RUN

TRIG

GATE

# LOCK
MAN
LEVEL
STOP FREQ/SWEEP
LOG SWP/LIN SWP
TRIG SWP/FREE RUN
Square-wave pushbutton
Triangle pushbutton
Sine-wave pushbutton
OFFSET (PULL)
PHASE
SWEEP DURATION

VAR
RISE AND FALL TIME

VAR
ATTENUATOR (dB)

VAR
MAN TRIG
TRIG LEVEL
SYMMETRY (PULL)

1

40

HOLD (in)
10

Cal (cw)

Out

Out

Out

Out

Out
Midrange
SWEEP (out)
LIN SWP (out)
TRIG SWP (out)
Off (out)
Off (out)
0ff (out)
Off (in)
Midrange
OFF

Cal (ccw)
FIXED <6 ns
Cal (ccw)

0 dB

Cal (cw)
Out
Midrange

Pushed in, variable at midrange
PAGE ¢ OF 139




Adjustment Procedure—FG 504

9. Check and Adjust Dial Mechanical Calibration

Connect the TRIG OUTPUT through a coaxial cable
and termination to the digital counter. Change the
MULTIPLIER to the 10° position. Make certain the variable
is in the calibrated position. Set the FREQUENCY Hz
(START) dial to 40. Make certain the counter reads 40 kHz
within specifications. If not, mechanical dial adjustment is
necessary as explained later in this step. Now switch the
MULTIPLIER to the 10 range and check that the counter
reads 400 kHz within specifications. If these frequencies
are not within specifications, adjust R145 (X40 Cal) untit
both frequencies are within specifications.

Now set the FREQUENCY Hz (START) dial to the
mechanical stop in the cw direction (lowest frequency).
Change the MULTIPLIER variable to the full ccw position.
Set the MUTLIPLIER to the 10* position. Check that the
counter reads between 200 Hz and 400 Hz. If not, adjust
R115 (Dial Min Cal) for a counter reading between 200 Hz
and 400 Hz. Now change the MULTIPLIER variable fully
cw and the FREQUENCY Hz (START) dialto 1. Check that
the counter reads 10 kHz within specifications. If not,
remove the two set screws holding the STOP FREQ knob
to the potentiometer shaft and remove the STOP FREQ
knob. Loosen the two set screws holding the knob
assembly to the potentiometer shaft. These setscrews are
located just inside the front panel. While holding the
potentiometer shaft with pliers, adjust the FREQUENCY
Hz (START) dial so that when the dial reads 1, the output
frequency is 10 kHz within specifications. To replace the
STOP FREQ dial, turn the STOP FREQ potentiometer
shaft fully ccw. Place the STOP FREQ knob on the shaft
and align the index mark on the knob with the index mark
on the front panel. Tighten the two set screws.

10. Adjust Top Dial Calibration

Connectthe FG 504 TRIG OUTPUT connector through
a coaxial cable and termination to the digital counter. Set
the FREQUENCY Hz (START) dial to 40 and the
MULTIPLIER to 10’. Leave all other controls as they were
for the previous step. Adjust R145 (X40 Cal) for a reading
of 40 kHz within specification limits. Change the
MULTIPLIER to the 10' position and check that the
counter reads 400 kHz within specification limits. If not,
compromise the adjustment of R145 until both frequen-
cies are within specifications.

11. Adjust Bottom Dial Calibration

Use the same setup as in the previous step. Make
certain the MULTIPLIER is on the 10° position. Set the
FREQUENCY Hz (START) dial fully cw and the FRE-
QUENCY VERNIER fully ccw. Adjust R115 (Dial Min Cal)
for a frequency between 2 kHz and 4 kHz.

34

12. Adjust 10° Range Timing

Use the same setup as in the previous step. Change the ~~~,

FREQUENCY Hz (START) dial to 40 and the MULTIPLIER
to the 10° range. Adjust C242 (4 MHz Cal) fora frequency
of 4 MHz within specification limits.

13. Adjust 10° Range Timing

Use the same setup as in the previous step. Change the
MULTIPLIER to 10°. Adjust C195 (40 MHz Cal) for a
frequency of 40 MHz within specification limits.

14. Adjust 20 MHz Timing

Use the same setup as in the previous step. Change the
FREQUENCY Hz (START) dial to 20. Adjust R128 (20 Mhz
Cal) for a frequency of 20 MHz within specification limits.

15. Check High Frequency Dial Tracking

Use the same setup as in the previous step. With the
MULTIPLIER on the 10° range, check that the output
frequency from 4 MHz to 40 MHz is within specification
limits. If dial tracking is not within specification limits, it
may be necessary to slightly readjust R128 (20 MHz Cal)
and C195 (40 MHz Cal) to achieve proper tracking. If
proper tracking is still unobtainable, perform the
Amplitude Flatness step (23) and then redo this step.

16. Adjust Stop Frequency Dial Range

Place unit in the STOP FREQ mode and move the
SWEEP DURATION control to the 10 s position. Set the
FREQUENCY Hz (START) dial at 1. Move the STOP FREQ
control so that the index mark points to 40 on the
FREQUENCY Hz (START) dial. Change the MULTIPLIER
to the 10’ position and adjust R10 (Stop Freq Cal) for a
Frequency of 40 kHz.

17. Adjust Residual Offset

Make certain the ATTENUATOR (dB) is in the —50 dB
position with the VAR control fully cw. Release all front
panel pushbuttons and turn the SWEEP DURATION to the
OFF position. Connect the OUTPUT through a coaxial
cable to the digital voltmeter or the oscilloscope vertical
input. No termination is necessary for this step. Adjust
R1140 (Offset Balance) for a reading of OV on the
voltmeter.

18. Adjust Zero Input Offset

Using the same setup as in the previous step, change
the ATTENUATOR (dB) to the 0 dB position. Adjust
R1015 (Input Offset) for a reading of 0 V within 100 mV on
the oscilloscope or voltmeter.
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8. Distortion Analyzer: Frequency range, 20 Hz to at least 40 kHz;
Input impedance, one megohm; Distortion resolution <0.57%. Hewlett Packard

Model 334A or equivalent (with bnc input, or use banana plug-to-bnc adapter).

9. 5090 Termination: Connectors, bnc. Tektronix Part 011-0049-01 or

equivalent.

10. 500 Attenuator: Ratio, 10X; Connectors, bnc. Tektronix Part 011-005%-02

or equivalent.

11. Cable (3): Length, 42"; Impedance, 50Q; Connectors, bnc. Tektronix

Part 012-0057-01 or equivalent.

12. Adapter: Connectors, bnc female to bnc female. Tektronix Part

103-0028-00 or equivalent.

13. Extender Cables (2): Connectors, to match T™ 500-series power module
interface connector and FG 504 rear interface connector; Cables, flexible.

Tektronix Part 067-0645-02.

PREPARATION

Disconnect Power Module from power input source. For access to all
adjustments, connect the FG 504 through extender cables to a TM 500-series
Power Module (TM 503 or larger). Extender cable connectors must be oriented
with top of one connector toward top of FG 504 and top of other connector
toward top of power module (do not attempt ¢o operate the FG 504 with only
one extender cable).

NOTE
One end of R14 should be disconnected from the circuitry
to prevent jitter at low frequencies when the FG 504 is
operated with extender cables.

Install all required TM 500-series test equipment in power modules.
Connect power modules and other powered test equipment to an appropriate
power input source; turn them on and allow at least 30 minutes warmup
before starting the adjustment procedure. All adjustments must be made

at an ambient temperature between +20°C and +30°C.
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19. Adjust Output Impedance

Push the SQUAREWAVE pushbutton and the FREE
i RUN pushbutton. Make certain the SWEEP DURATION is
inthe OFF position. Set the MULTIPLIER to the 10° range,
the ATTENUATOR (dB) to 0. the attenuator variable fully
cw, and the RISE and FALLTIME to the FIXED <6 ns
position. Set the FREQUENCY Hz (START) dial to 10.
Connect the TRIG OUTPUT through a coaxial cabie to the
external trigger input on the sampling oscilloscope.
Connect the OUTPUT terminal through two 52-inch
coaxial cabies connected together, a 50 Q termination,
and 10X attenuator, in that order, to the 50 Q input on the
sampling unit. Adjust the vertical sensitivity of the os-
cilloscope for a display of about 6 divisions and the sweep
speed for a display of at least one complete cycle of the
square waveform. Adjust C1092 (Output Impedance) for
the smoothest square-wave front corner and the most
uniform, flattest top of the square-wave without sacrificing
risetime.

20. Adjust Output Amplifier Response

Using the same setup as in the previous step, remove
the 50 Q termination and adjust the vertical sensitivity of
the oscilloscope for a display of about 6 divisions. Adjust
C1090 (Sq Comp Short Term) for the best front corner,
least risetime and minimum aberrations on the front
corner and top of the square-wave. Change the
MULTIPLIER to the 10° position and adjust C922 (Sq
Comp Long Term) for the flattest top on the square

} waveform. Change the MULTIPLIER to the 10° position

" and adjust R1050 (Sq Comp Trailing Edge) for the same
conditions on the falling transition and bottom of the
square-wave. Now change the FREQUENCY Hz (START)
dial to 1 and, with the top portion of the square-wave
displayed, adjust R950 (Sq Comp Leading Edge) and
R1050 (Sqg Comp Trailing Edge) for the flattest top and
bottom of the square waveform. Check that the risetime of
the square-wave is within specifications.

21. Adjust Sine Flatness

Using the same setup as in the previous step, push the
SINEWAVE button. Make certain the MULTIPLIER is in
the 10° position and the FREQUENCY Hz (START) dial is
at 40. Adjust C857 (Sine Flatness) for equal sine-wave
amplitudes while switching the MULTIPLIER between the
10°® and 10° positions.

22. Adjust Rise and Fall time Symmetry

Using the real time oscilloscope, change the RISE and
FALLTIME control to the .1 us position. Change the
MULTIPLIER to the 10° position and the FREQUENCY Hz
(START) dial to 20. Place the MULTIPLIER variable
control in the fully cw position. Obtain a convenient
waveform display of several cycles on the oscilloscope.
-, Adjust R610 (Rise and Fall Sym) so that the top and bottom
) of the waveforms are equal in time. Return the

MULTIPLIER variable control to the calibrated position.
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23. Adjust Linear Sweep
Amplitude

Using the real time oscilloscope, connect the 10X probe
to the point marked Ramp in the illustration. Make certain
the vertical piug-in is in the dc position. Change the
SWEEP DURATION control to the 10 ms position. Release
the FREE RUN pushbutton and make certain the
SQUAREWAVE button is in. Place unit in the STOP FREQ
mode. Note the voltage level displayed on the os-
cilloscope. Place the unit in the SWEEP mode and adjust
R1460 (Ramp Peak) so that the peak or ramp is at the noted
voitage level. Now place the unit in the LOG SWP mode
and adjust R1475 (Log Peak) so that the peak of the
logarithmic ramp is at the same amplitude as the noted

voitage.

and Logarithmic

24. Adjust Amplitude Flatness

Set the FREQUENCY Hz (START) dial at 4 and the
STOP FREQ dial at 40. Change the SWEEP DURATION
control to the 10 ms position. Push the TRIANGLE
pushbutton. Make certain the unit is in the SWEEP mode
and the FREE RUN button is in. Set the MULTIPLIER at
10°. Connect a coaxial cable from the OUTPUT terminal to
the vertical input of the real time oscilloscope through the
10X attenuator and 50 Q termination in that order.
Connect a coaxial cable from the LIN SWEEP OUTPUT
connector to the external trigger input of the oscilloscope
sweep. Set the oscilloscope sweep rate at 1 ms/div and
trigger the oscilloscope. Now adjust the variable sweep
timing on the oscilloscope so only one envelope is visible
across the entire graticule. Vertically center the left side of
this envelope. Adjust R365 (Hf Loop DC Level) so that the
right side of the envelope is also vertically centered in the
graticule. Now adjust C325 and C340 (Hf Loop Comp) so
that the rest of the waveform is most nearly symmetrical
around the horizontal graticule line. Considerable interac-
tion exists between C325 and C340. Readjust as necessary
to obtain the best symmetry.

25. Adjust Sine Drive (Distortion)

Push the SINEWAVE button. Turn the SWEEP
DURATION to the OFF position. Change the MULTIPLIER
to the 10° position. Make certain the FREQUENCY Hz
(START) dial is at 40. Leave all other controls as in the
previous step.

Connect the distortion analyzer to the OUTPUT ter-
minal or connect the 4 kHz notch filter constructed as
shown in Fig. 3-1 between the OUTPUT terminal and the
oscilloscope. If the notch filter is used, do not terminate
the output coaxial cable at the oscilloscope input. Slightly
adjust the FREQUENCY Hz (START) dial to obtain
minimum display amplitude if using the notch filter. Now
adjust R740 (Sine Drive) for minimum display amplitude
on the oscilloscope or, if using the distortion analyzer,
minimum distortion.

1t may be necessary to slightly readjust R52 (Top Dial

Sym Cal) in Step 6 and R360 (Triangle Dc Level) in Step 5
for minimum distortion. Now change the FREQUENCY Hz
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PRODUCT FG 504 CHANGE REFERENCE M31515 DATE__4=12-78 REVISED

CHANGE: DESCRIPTION

Pages 3-1 through 3-6
REPLACE: All of the text after the "Test Equipment' title, including

Adjustment Procedure steps 1 through 29 with the following:

ADJUSTMENT PROCEDURE FOR FG 504 SN BO042000-UP
RECALIBRATION INTERVAL
Recommended recalibration interval is 2000 hours of operation or six

months, whichever occurs first.

TEXT EQUIPMENT REQUIRED
1. TM 500-series Power Modules: Compartments to accommodate the FG 504
(2 compartments) and other items of TM 500-series equipment used for this

procedure. Combinations of Tektronix TM 501, TM 503, TM 504, TM 506 or TM 515

as required.

2. Digital Voltmeter (with banana plug-to-bnc adapter, or bnc input):
Ranges, *25 Vdc or greater; Accuracy, within 117 of reading *1 count.

Tektronix DM 5022 or equivalent.

3. Frequency Counter: Frequency range, 150 Hz to at least 40 MHz;

Accuracy, within one part in lO5 +1 count. Tektronix DC 5042 or equivalent.

4. Triangle Generator: Output, triangle waveform; Frequency, 1 kHz;

Amplitude, 10 V p-p into 50 §. Tektronix FG 5032 or equivalent.

5. Test Oscilloscope System: Real time or combination real time and
sampling. Bandwidth, dc to 200 MHz; Differential sensitivity, lmV/div. at
60 Hz; Single ended sensitivity, 5 mV/div. to 5 V/div; sweep speed 10 ms/div.
to 2 ns/div. Example 1: Tektronix 5403 mainframe, 5A48 vertical plug-in,
5A22N differential vertical plug-in, 5B40 time base, and 5S14N sampling
plug-in. Example 2: Tektronix 7704A mainframe, 7A16A vertical plug-in,

7A13 differential plug-in, and 7B80 time base plug-in, or equivalent.

6. 10X Low-capacitance Probe: Connectors and compensation range to match
vertical input characteristics of test oscilloscope. Tektronix P6062B, P6106,

or equivalent.

7. 1X Probes (2): Connectors to match differential vertical input of
test oscilloscope. Tektronix P6101 or equivalent (P6062B has selectable

1X/10X attenuation and may be used in this application).

aRequires a T™ 500-series power module.
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Adjustment Procedure—FG 504

(START) dial to 4 and the MULTIPLIER to 10". Touch up
R215 (Lf Sym Cal) in Step 8 and R740 (Sine Drive) for
minimum distortion. Repeat this step if necessary for
minimum distortion.

Now change the FREQUENCY Hz (START) dial to 4
and set the MULTIPLIER at 10. Replace the 4 kHz notch
filter with the 40 Hz notch filter or use the distortion
analyzer. Now touch up R215 (Lf Sym Cal) in Step 8 for
least distortion.

26. Adjust Sine Gain

Set the MULTIPLIER to the 10' position and the
FREQUENCY Hz (START) dial to the 10 position. Make
certain the FREE RUN and TRIANGLE pushbuttons arein.
Leave all other controls as in the previous step. Obtain a
convenient vertical display of at least four divisions on the
oscilloscope. Now push the SINEWAVE pushbutton and
adjust R855 (Sine Gain) so that the sine-wave amplitude
exactly matches the triangle wave amplitude.

27. Adjust Sine Offset

Using the same setup as in the previous step, adjust
R790 (Sine Offset) so that the sine-wave is symmetrical
above and belowthe 0 V graticule line on the oscilioscope.

3-6

28. Adjust Squarewave Level

Using the same setup as in the previous step, push the
SQUAREWAVE pushbutton and adjust R630 (Squarewave
Leve!) so that the square-wave is symmetrical above and
below the 0 V graticule line on the oscilloscope.

29. Adjust AM Balance

Connect a 1 kHz triangle waveform of 10 V peak-to-
peak amplitude, produced from a generator external to the
FG 504, to the AM INPUT of the FG 504. Externally trigger
the oscilloscope from the triangle generator. Push the
SINEWAVE and FREE RUN pushbuttons. Set the
MULTIPLIER to the 10 position and the FREQUENCY Hz
(START) dial to 30. Connect the OUTPUT terminal to the
oscilloscope. Adjust the amplitude of the external triangle
generator for approximately 100% modulation as viewed
on the oscilloscope. Vertically center the valleys of the
waveform envelope at the graticule center. Now adjust
R870 (AM Bal) so that the positive and negative peaks of
the envelope are equidistant from the valleys of the
waveform envelope. Retouch R790 (Sine Offset) in Step 24
and redo this step if necessary for best calibration.

REV. A NOV 1976



PRODUCT FG 504 CHANGE REFERENCE

CHANGE: DESCRIPTION

the supply due to overvoltage, occurs at -18.7 V. The power module
supplies -33.5 V dc through contacts 8A and 8B for this supply.

The two 25 V ac windings and the 17.5 V ac winding are each connected
to full wave bridge rectifiers. The rectifier outputs are connected in
series to provide approximately plus and minus 40 V. This dc output
powers the +25 V and -25 V series regulator circuitry. Transistors
Q1640 and Q1642 make up the differential amplifier for the +25 V supply.
The +15 V reference is applied to the base of 0Q1640. The +25 V feedback
for voltage sensing is connected through R1644 to the base of Q1l642.

The series pass transistor is driven by Q1642 through Q1650 and- Q1660.
The current limit sensing resistor is R1663. When the voltage across
this resistor is high enough to turn on Ql652, base drive to the series
pass transistor is reduced and current limiting occurs. If the output
voltage drops approximately 27 V below the raw supply, VR1652 turns on
Q1652, limiting the current. This is a foldback overload safety action.
If the supply moves in the positive direction, the crowbar circuit Q1677,
activates at +31.5 V disabling all positive supplies except the +5 V.

Transistors Q1742 and Q1740 form a differential amplifier for the ~-25 V
supply. The -25 V is sensed through R1744 and referenced to the +15 V
supply by R1742. The bases of the differential amplifier operate at a
zero voltage level. Changes in the output level are amplified to drive
Q1750 and Q1760 which control the power module series pass transistor.
This provides -25 V supply regulation. Current limiting is achieved
by the voltage drop across R1763. As the current increases beyond safe
limits, Q1752 turns on, reducing drive to the series pass transistor.

If the output voltage rises to approximately 27 V above the raw supply,
VR1752 turns on Q1752, limiting the current. This provides foldback
overload protection. Over voltage conditions occur at approximately

-31.5 V when actuation of the crowbar circuit disables all negative

supplies.
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REV. A DEC. 1976

Section 4—FG 504

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local Tektronix, inc. Field Office
or representative.

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available, and to give you the benefit of the latest circuit
improvements deveioped in our engineering department. 1t is therefore important, when
ordering parts, to include the following information in your order: Part number, instrument
type or number, serial number, and modification number if applicable.

If a part you have ordered has been replaced with a new or improved part, your local
Tektronix, Inc. Field Office or representative will contact you concerning any change in part
number.

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

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number

00X Part removed after this serial number

ITEM NAME

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

ABBREVIATIONS
ACTR ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY QTz QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCUIT RF RADIO FREQUENCY
COMP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND SEMICONDUCTOR
ELCTLT ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND INCANDESCENT ww WIREWOUND
LED LIGHT EMITTING DIODE XFMR TRANSFORMER
NONWIR  NON WIREWOQUND XTAL CRYSTAL



/ M31515 he1D=
PRODUCT FG 504 CHANGE REFERENCE DATE 4-12-78

CHANGE: DESCRIPTION

Page 2-5 Power Supplies (Diagram 7)
REMOVE the title and all power supply text
SUBSTITUTE THIS TITLE AND TEXT:

Power Supply (Diagrams 7 and 8)

There are five regulated power supplies: 45 V, 415 V, -15 V, 425 V, and
~25 V. The ~15 V, 425 V, and -25 V supplies reference to the +15 V supply.
The +5 V supply obtains its unregulated voltage from the +11.5 V ac supply
in the power module. The +5 V supply is series regulated by Ul1690 which
contains its own internal reference and provides short circuit current
limiting at approximately 750 mA.

The +15 V supply is series regulated and referenced to a 6.2 V zener
connected in the emitter of Q1610. Potentiometer R1605 adjusts the +15 V
output. Resistor R1602 provides a voltage correction feedback path.
Should the load on the +15 V supply increase, the voltage at the base of
Q1610 will drop slightly. This causes the base of Q1620 to go slightly
positive, reducing conduction. The base of Q1622 now goes slightly
negative, thus increasing conduction in the series pass transistor
located in the power module. This supplies more current for the +15 V
load and restores the voltage to the preset level. The power module
supplies +33.5 V dc through rear interface contacts 12A and 12B for the
operation of this supply. The 0.75 Q resistor in the emitter circuit of
the series pass transistor senses an overload current. When enough current
flows through this resistor to turn on Ql621, base drive to the series
pass transistor is reduced. This sets an upper limit to the amount cf
current that can be drawn from this supply. If the +15 V supply is
raised beyond about +19.5 V, for any reason, an scr crowbar circuit on
the floating interface board shuts down all supplies except the +5 V.

The =15 V supply is referenced to the +15 V supply. Transistors Q1710
and Q1715 form a differential amplifier for this series regulating supply.
Any change of output voltage level,due to a shift in load, is fed back to
Ql710. Transistor Q1710 drives the series pass transistor through Q1720
and Q1722 so that the supply remains at -15 V over its range of current
handling capability. The current sensing resistor for this supply is
R1726. When the voltage across this resistor becomes high enough to
turn on Q1721, base drive to the series pass transistor in the power

module is reduced and the supply becomes current limited. Shutdown of
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Replaceable Electrical Parts—FG 504

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mir. Code Manufacturer Address City, State, Zip
00853 SANGAMO ELECTRIC CO., S. CAROLINA DIV. P O BOX 128 PICKENS, SC 29671
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204
01282 PARKER STEARNS AND CO., INC. 300 SHEFFIELD AVENUE BROOKLYN, NY 11207
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTOR

GROUP P O BOX 5012, 13500 N CENTRAL
EXPRESSWAY DALLAS, TX 75222
02735 RCA CORPORATION, SOLID STATE DIVISION ROUTE 202 SOMERVILLE, NY 08876
03508 GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR
PRODUCTS DEPARTMENT ELECTRONICS PARK SYRACUSE, NY 13201
04222 AVX CERAMICS, DIVISION OF AVX CORP. P O BOX 867, 19TH AVE. SOUTH MURTLE BEACH, SC 29577
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85036
05091 TRI-~-ORDINATE CORPORATION 343 SNYDER AVENUE BERKELEY HEIGHTS, NJ 07922
07910 TELEDYNE SEMICONDUCTOR 12515 CHADRON AVE. HAWTHORNE, CA 90250
12697 CLAROSTAT MFG. CO., INC. LOWER WASHINGTON STREET DOVER, NH 03820
14193 CAL~R, INC. 1601 OLYMPIC BLVD. SANTA MONICA, CA 90404
14433 ITT SEMICONDUCTORS 3301 ELECTRONICS WAY
P O BOX 3049 WEST PALM BEACH, FL 33402
14752 ELECTRO CUBE INC. 1710 S. DEL MAR AVE. SAN GABRIEL, CA 91776
16546 U.S. CAPACITOR CORP/CENTRALAB
ELECTRONICS DIV. 4561 COLORADO LOS ANGELES, CA 90039
18324 SIGNETICS CORP. 811 E. ARQUES SUNNYVALE, CA 94086
19396 IILINOIS TOOL WORKS, INC. PAKTRON DIV. 900 FOLLIN LANE, SE VIENNA, VA 22180
21847 AERTECH INDUSTRIES 825 STEWART DR. SUNNYVALE, CA 94086
24931 SPECIALTY CONNECTOR CO., INC. 3560 MADISON AVE, INDIANAPOLIS, IN 46227
27014 NATIONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA, CA 95051
28480 HEWLETT-PACKARD CO., CORPORATE HQ. 1501 PAGE MILL RD. PALO ALTO, CA 94304
32997 BOURNS, INC., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE, CA 92507
50157 N. L. INDUSTRIES, INC., ELECTRONICS
DEPT. P. 0. BOX 787 MUSKEGON, MI 49445
53184 XCITON CORPORATION 5 HEMLOCK STREET IATHAM, NY 12110
56289 SPRAGUE ELECTRIC CO. NORTH ADAMS, MA 01247
71590 CENTRALABR ELECTRONICS, DIV. OF
GLOBE-UNION, INC. P O BOX 858 FORT DODGE, IA 50501
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634
73899 JFD ELECTRONICS COMPONENTS CORP. PINETREE ROAD OXFORD, NC 27565
74970 JOHNSON, E. F., CO. 299 10TH AVE. S. W. WASECA, MN 56093
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED
RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108
75915 LITTELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES, IL 60016
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
80031 ELECTRA-MIDLAND CORP., MEPCO DIV, 22 COLUMBIA ROAD MORRISTOWN, NJ 07960
81483 INTERNATIONAL RECTIFIER CORP. 9220 SUNSET BLVD. LOS ANGELES, CA 90069
90201 MALLORY CAPACITOR CO,, DIV. OF
P. R, MALLORY AND CO., INC. 3029 E WASHINGTON STREET
P O BOX 372 INDIANAPOLIS, IN 46206
91637 DALE ELECTRONICS, INC. P. 0. BOX 609 COLUMBUS, NE 68601

4-2
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MANUAL CHANGE INFORMATION

EKTRONIDC| rropuct FG 504 CHANGE REFERENCE _ M31515

: _ committed to 070-2028-01 DATE REVISED 1-26-79

technical excellence
CHANGE: DESCRIPTION

THIS REVISED M31515 INSERT REPLACES ORIGINAL INSERT AND ADDENDUMS 1 THROUGH 3
AND INCLUDES A COMPLETE NEW ADJUSTMENT PROCEDURE FOR SN BO042000~UP.
TEXT CHANGES

Page 1-9 Fig. 1-16 and cutline

DELETE the readout from the waveform photograph (>200mV >5V >100us)

CHANGE the third line of cutline to read:
=2.5 V on the modulating signal equals 0% modulation and
+2.5 V equals 100% modulation.

Page 2-1 Right column, after eighth line; ADD:
With switches $5240-5, 6, and 7 closed, the positive timing current divides.
Most of the current flows through R202, and the remaining current flows
through R200, R204, and C210. One-tenth of the current flows through
R200 and R204 to charge C210 because the combined resistance of R200 and
R204 is ten times the resistance of R202.

Page 2-2 Right column, at end of bottom paragraph; ADD:
The sine shaper consists of four diode bridges, CR745-CR748, CR750-CR753,
CR755-CR758 and CR762-CR765. These bridges are connected between the +15 V
and -15 V supplies. The resistors from the common anodes and cathodes of each
bridge are equal in value. The resistance values for each bridge are, however,
different from the other bridges. This causes equal positive and negative break
points for an individual bridge, but different amplitude voltage break points
for the different bridges. As the triangle voltage rises to +1 V, it progress-
ively exceeds the break point of each bridge. The non-linear characteristics
of the diodes prevent sharp transitions at the break points. The opposite
action occurs as the input triangle drives to -1 V. The output currents
from the bridges are summed at the input to U770, and the result is a close
approximation of a pure sine-wave.

Page 2-3 Output Amplifier (Diagram 4); change second sentence to read:
The input stage consists of pairs of differential amplifiers Q930 and Q940

complemented by Q1030 and Q1040.

Page 2-4 Logarithmic converter; change second sentence in second paragraph

/) to read:

Operational amplifier Ul480 is used as an inverter.
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Replaceable Electrical Parts—FG 504

{ Tektronix  Serial/Model No. Mtr
M~ CktNo. Part No. Eff Dscont Name & Description Code  Mfr Part Number
Al 670-3842-00 BOl0100 B029999 CKT BOARD ASSY:MAIN 80009 670-3842-00
Al 670-3842-01  B030000 CKT BOARD ASSY:MAIN 80009 670-3842-01
a2 670-3841-00 BO10100 B029999 CKT BOARD ASSY:FUNCTION 80009 670-3841-00
a2 670-3841-01 BO30000 BO031354 CKT BOARD ASSY:FUNCTION 80009 670-3841-01
A2 670-3841-02  B031355 CKT BOARD ASSY :FUNCTION 80009 670-3841-02
A3 670-3840-00 BO10100 B029999 CKT BOARD ASSY:LOOP 80009 670-3840-00
A3 670-3840~01  B030000 CKT BOARD ASSY:LOOP 80009 670-3840-01
A4 670-3797-00 B010100 B029999 CKT BOARD ASSY:FLOATING INTERFACE 80009 670-3797-00
A4 670-3797-01 B030000 CKT BOARD ASSY:FLOATING INTERFACE 80009 670-3797-01
c72 283-0000-00 CAP. ,FXD,CER DI:0,001UF,+100~0%,500V 72982 B831-516E102P
c78 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-1032
c95 283-0003-00 CAP, ,FXD,CER DI:0,01UF,+80-20%,150V 72982 855-55825U-1032
c80 281-0599-00 XB030000 CAP. ,FXD,CER DI:1PF,+/-0.25PF, 500V 72982 374001-COK0-109C
c98 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-55875U-1032
C106 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150v 72982 B855-55825U-1032
€195 281-0123-00 CAP. ,VAR,CER DI:5-25PF,100V 72982 518-000A5-25
C210 285-1068-00 CAP. ,FXD,PLSTC:5UF, 1%, 200V 14752 230B1CS0SF
C240 283-0361-00 CAP. ,FXD,CER DI:460PF,1%,50V 72982 A02C-2C0G-461F
C242 281-0158-00 CAP. ,VAR,CER D1:7-45PF, 50V 73899 DVJ-5006
C244 285-1066-00 CAP. ,FXD,PLSTC:0.05UF, 1%,200V 14752 230B1CS03F
C246 285-1067-00 CAP. ,FXD,PLSTC:0.5UF, 1% ,200V 14752 230B1C504F
c248 285-1050-00 CAP. ,FXD,PLSTC:0. 1UF, 1%, 200V 14752 230B1C104F
c250 285-1062-00 CAP. ,FXD,PLSTC:0.005UF,0.1%,200V 19396 70-27948
C255 283-0167-00 CAP. ,FXD,CER DI:0.1lUF,10%, 100V 72982 81314147 C 104K
Cc275 290-0534-00 CAP. ,FXD,ELCTLT:1UF, 20%, 35V 56289 196D105X0035HAL
C290 290~0534-00 CAP. ,FXD,ELCTLT:1UF, 20%, 35V 56289 196D105X0035HAL
c300 281-0653~00 CAP. ,FXD,CER DI:3.3PF,30%,200V 72982 374-001C0X0109C
C315 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-55825U-1032
~— ¢325 281-0158-00 CAP. ,VAR,CER D1:7-45PF,50V 73899 DVJI-5006
327 281-0617-00 CAP. ,FXD,CER DI:15PF,10%,200V 72982 374-001C0GO150K
Cc329 283-0639~00 CAP. ,FXD,MICA D:56PF,1%,100vV 00853 D151ES560F0
C331 283-0672-~00 CAP. ,FXD,MICA D:200PF,1%,500V 00853 D155F201F0
C340 281-0158-00 CAP. ,VAR,CER D1:7-45PF, 50V 73899 DVJI-5006
C342 281-0617-00 CAP. ,FXD,CER DI:15PF,10%,200V 72982 374-001C0GO150K
C344 283-0639-00 CAP. ,FXD,MICA D:56PF,1%,100V 00853 D1S51ES60F0
C346 283-0672-00 CAP. ,FXD,MICA D:200PF,1%,500V 00853 D155F201F0
c380 283-0000-00 CAP. ,FXD,CER DI:0.001UF,+100~0%,500V 72982 831-516E102P
c387 283-0003-00 CAP. ,FXD,CER DI:0.0lUF,+80-20%,150V 72982 855-55825U-1032
Cc475 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558250-1032
C480 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 B855-55825U-1032
C495 283-0065-00 CAP. ,FXD,CER DI1:0.001UF,5%,100V 72982 805-505B102J3
CcS10 283-0065-00 CAP, ,FXD,CER DI:0,001lUF,5%,100V 72982 805-~505B102J
C534 290-0534-00 CAP. ,FXD,ELCTLT:1UF,20%, 35V 56289 196D105X0035HAL
C550 283-0005~-00 CAP. ,FXD,CER DI:0,01UF,+100-0%,250V 72982 8131N30025U0103P
C570 283-0005-00 CAP. ,FXD,CER DI:0.0lUF,+100-0%,250V 72982 8131N30025U0103P
Cc576 283-0060-00 CAP, ,FXD,CER DI:100PF,5%,200V 72982 855-535U2J101J
c588 283-0005-00 CAP. ,FXD,CER DI:0,01UF,+100-0%,250V 72982 8131N30025U0103p
€592 283-0633-00 CAP. ,FXD,MICA D:77PF,1%,100V 00853 D151E770F0
C594 283~0252-00 CAP. ,FXD,CER DI:1000PF,10%,50V 72982 AOlALIA2LWSR102K
C596 283-0005-00 CAP, ,FXD,CER DI:0,01lUF,+100-0%,250V 72982 8131N30025U0103P
c598 283-0209-00 B010100 B029999 CAP. ,FXD,CER DI:1UF,20%,50V 72982 8130M050Z5U0105M
Cc598 290-0522-00 B0O30000 CAP. ,FXD,EICTLT: 1UF, 20%, 50V 56289 196D105SX00S0HAL
c612 283-0005-00 CAP. ,FXD,CER DI:0.01UF,+100-0%,250V 72982 B8131N300Z5U0103P
N
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CALIBRATION TEST EQUIPMENT REPLACEMENT

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

Comparison of Main Characteristics

DM 501 replaces 7D13

PG 501 replaces 107

108

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

PG 501 - 5 V output pulse;
3.5 ns Risetime

107 - Risetime less than
3.0 ns into 50 Q.

108 - 10 V output pulse
1 ns Risetime

PG 502 replaces 107

108 PG 502 - 5 V output 108 - 10 V output

111 PG 502 - Risetime less than 111 - Risetime 0.5 ns; 30
1 ns; 10 ns to 250 ns
Pretrigger puise Pretrigger puise
delay delay

PG 508 replaces 114

115
2101

Performance of replacement equipment is the same or

better than equipment being replaced.

PG 506 replaces 106

067-0502-01

PG 506 - Positive-going
trigger output sig-
nal at ieast 1V,
High Amplitude out-
put, 60 V.

PG 506 - Does not have
chopped feature.

106 - Positive and Negative-
going trigger output
signal, 50 ns and 1V,
High Amplitude output,
100 V.

0502-01 - Comparator output
can be alternately
chopped to a refer-
ence voltage.

SG 503 replaces 190,
190A, 190B

191
067-0532-01

SG 503 - Amplitude range
5mVto 5.5V p-p.

SG 503 - Frequency range
250 kHz to 250 MHz.

190B - Amplitude range 40 mV
to 10V p-p.

0532-01 - Frequency range
65 MHz to 500 MHz.

SG 504 replaces

067-0532-01 SG 504 - Frequency range 0532-01 - Frequency range
245 MHz to 1050 MHz. 65 MHz to 500 MHz.
067-0650-00
TG 501 replaces 180,
180A TG 501 - Trigger output- 180A - Trigger puises 1, 10,
slaved to marker 100 Hz; 1, 10, and
output from 5 sec 100 kHz. Multiple
through 100 ns. One time-marks can be
time-mark can be generated simultan-
generated at a time. eously.
181 181 - Multiple time-marks
184 TG 501 - Trigger output- 184 - Separate trigger
staved to market puises of 1 and 0.1
output from 5 sec sec; 10, 1, and 0.1
through 100 ns. One ms; 10 and 1 us.
time-mark can be
generated at a time.
2901 TG 501 - Trigger output- 2901 - Separate trigger

slaved to_marker
output from 5 sec
through 100 ns.
One time-mark can
be generated at

a time.

puises, from 5 sec
to 0.1 us. Muitiple
time-marks can be
generated simultan-
eously.

NOTE: All TM 500 generator outputs are short-proof. All TM 500 plug-in instruments require TM 500-Series Power Module.
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Replaceable Electrical Parts—FG 504

Tektronix  Serial/Model No. Mir
. Ckt No.  Part No. Eft Dscont Name & Description Code  Mfr Part Number
c618 281-0510-00 XBO10165 CAP. ,FXD,CER DI:22PF,+/-4.4PF,500V 72982 301-000COG0220M
C632 283-0005-00 CAP. ,FXD,CER DI:0.01UF,+100-0%,250V 72982 8131N30025U0103P
c638 283~0005-00 CAP.,FXD,CER DI:0.01UF,+100-0%,250V 72982 8131N300Z5U0103P
C642 281-0613-00 CAP. ,FXD,CER DI:10PF,+/-1PF, 200V 72982 374-001CO0GO100F
€712 283-0638-00 CAP, ,FXD,MICA D:130PF,1s,100V 00853 D151E131F0
C745 281-0516-00 XBO10165 CAP. ,FXD,CER DI:39PF,+/-3.9PF,500V 72982 301-000U2J0390K
c777 281-0615-00 BO10100 BO010164X CAP.,FXD,CER DI:3.9PF,+/-0.SPF,200V 72982 374-001C0J0399D
Cc784 283-0597-00 CAP. ,FXD,MICA D:470PF,10%,300V 00853 D153E471K0
C790 290-0534-00 CAP.,FXD,ELCTLT:1UF, 20%,35V 56289 196D105X0035HAL
c812 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-55825U~103%
CB844 283-0003~-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-55825U-1032
€857 281-0093-00 CAP.,VAR,CER DI:5,5-18PF 72982 538-011A5.5-18
c880 290-0534-00 CAP. ,FXD,ELCTLT:1UF, 20%, 35V 56289 196D105X0035HAl
c884 290-0534-00 CAP. ,FXD,ELCTLT: 1UF, 208,35V 56289 196D105X0035HAL
Cc914 283-0111-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8121-N08825U104M
c922 281-0158-00 CAP.,VAR,CER D1:7-45PF,50V 73899 DVJI-5006
C934 283-0005-00 CAP. ,FXD,CER DI:0.01UF,+100-0%,250V 72982 8131N300Z5U0103P
€936 283-0111-00 B0O10100 BO10125X CAP.,FXD,CER DI:0.1lUF,20%,50V 72982 B8121-N088Z5U104M
C946 283-0353-00 CAP. ,FXD,CER DI:0.1UF,10%,50V 16546 WOS0FH104KPSS
C947 283-0111-00 CAP. ,FXD,CER DI:0,1lUF,20%,50V 72982 8121-N088Z5U104M
C950 283-0620-00 CAP, ,FXD,MICA D:470PF,1%,300V 00853 D153F471F0
c955 283-0005-00 CAP. ,FXD,CER DI:0.0lUF,+100-0%,250V 72982 8131N300Z5U0103P
958 283-0005-00 CAP. ,FXD,CER DI:0.01lUF,+100-0%,250V 72982 8131N300Z5U0103P
C965 283-0005-00 CAP. ,FXD,CER DI:0.01UF,+100-0%,250V 72982 8131N300Z5U0103P
c972 283-0353-00 CAP.,FXD,CER DI:0.1UF,10%,50V 16546 WOS0FH104KPSS
c975 290-0525-00 CAP. ,FXD,ELCTLT:4,7UF, 20%,50V 56289 196D475X0050KAl
C976 283-0353-00 CAP. ,FXD,CER DI:0,1UF,10%,50V 16546 WOS50FH104KPSS
c978 283-0353-00 CAP. ,FXD,CER DI:0.1UF,10%,50V 16546 WOS50FH104KPSS
cl1028 283-0111-00 BO10100 BO010125X CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-N088Z5U104M
c1046 283-0353-00 CAP. ,FXD,CER DI:0.1UF,10%,50V 16546 WOSOFH104KPSS
C1047 283-0111-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 8121-N08825U104M
C1050 283-0620-00 CAP. ,FXD,MICA D:470PF,1%,300V 00853 D153F471F0
C1072 283~0353-00 CAP. ,FXD,CER DI:0,1lUF,10%,50V 16546 WOSOFH104KPSS
C1l075 290-0525-00 CAP. ,FXD,ELCTLT:4.7UF,20%,50V 56289 196D475X0050KAl
c1076 283-0353-00 CAP. ,FXD,CER DI:0.1UF,10%,50V 16546 WOSOFH104KPSS
c1078 283-0353-00 caPr. ,FXD,CER DI:0.1UF,10%,50V 16546 WOSOFH104KPSS
C1090 281-0138-00 CAP, ,VAR,PLSTC:0.4-1. 2PF, 600V 74970 273-0051-001
C1092 281-0123-00 CAP.,VAR,CER DI:5~25PF, 100V 72982 518-000A5-25
C1110 283-0600~00 B010100 BO10164X CAP.,FXD,MICA D:43PF,5%,500V 00853 D10SE430J0
Cl146 283-0000-00 CAP. ,FXD,CER DI:0.001UF,+100-0%,500V " 72982 831-516E102P
C1154 290-0525-00 CAP. ,FXD,ELCTLT:4.7UF, 20%,50V 56289 196D475X0050KAl
Cl156 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-55825U-1032
Cl174  290-0525-00 CAP. ,FXD,ELCTLT:4.7UF, 20% 50V 56289 196D475X0050KA1
C1176 283-0003-00 CAP. ,FXD,CER DI:0.0lUF,+80-20%,150V 72982 855-55825U-103%
C1200 281-0662~00 CAP.,FXD,CER DI:10PF,+/-0.5PF, 500V 72982 301~000H3M0100D
C1204 283-0003-00 CaP, ,FXD,CER DI:0.0lUF,+80-20%,150V 72982 855-55825U-1032
Cc1215 283-0003-00 CAP. ,FXD,CER DI:0.0lUF,+80-20%,150V 72982 855-558Z5U~1032
C1217 290-~0527-00 CAP. ,FXD,ELCTLT:15UF, 20%,20V 90201 TDC156MO20FL
c1258 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-55825U-1032
C1284 290-0525-00 CAP. ,FXD,ELCTLT:4.7UF, 20%,50V 56289 196D475X0050KAl
C1295 283~0003-00 CAP, ,FXD,CER DI:0.01UF,+80-20%,150V 72982 B855-55825U-1032
Cl1322 283-0180-00 CAP. ,FXD,CER DI:5600PF,20%,200V 72982 8121N204 E 562M
C1330 283-0167-00 CAP. ,FXD,CER DI:0.1UF,10%,100V 72982 81314147 C 104K
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MANUAL CHANGE INFORMATION

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

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

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

SERVICE NOTE

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



Replaceable Electrical Parts—FG 504

‘ Tektronix  Serial/Model No. Mir

~ Ckt No. Part No. Eft Dscont Name & Description Code  Mir Part Number
C1340  283-0167-00 CAP. ,FXD,CER DI:0.1UF,10%,100V 72082 81314147 C 104K
C1380 283-0110-00 CAP. ,FXD,CER DI:0.005UF,+80-20%,150V 56289 19C242B
C1392 283-0003-~-00 CAP. ,FXD,CER DI1:0.01lUF,+80~20%,150V 72982 855-558Z5U-103Z
C1394 283-0003~00 CAP. ,FXD,CER DI:0.01UF,+80~-20%,150V 72982 855-55825U-1032
Cl438 290-0536-00 CAP. ,FXD,ELCTLT:10UF, 20%, 25V 90201 TDCl06MO2SFL
C1440  285-0808-00 CAP. ,FXD,PLSTC:0. 1UF,10%, 50V 56289 LP66A1AL04K004
C1442  285-0862-00 CAP. ,FXD,PLSTC:0,001,10%, 100V 56289 410P10231
C1445 283-0003-00 CAP. ,FXD,CER DI:0,.01UF,+80-20%,150V 72982 855-558Z5U-1032
Cl462 281-0523-00 CAP. ,FXD,CER DI:100PF,+/~20PF,500V 72982 301-000U2MO101M
Ccl468 283-0054-00 B010100 B029999 CAP. ,FXD,CER DI:150PF,5%,200V 72982 855-535U02J151J
cl468 281-0524-00 B0O30000 CAP. ,FXD,CER DI:150PF,+/-30PF,500V 04222 7001-1381
Cl478 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-558Z5U-1032
€1488  283-0191-00 CAP. ,FXD,CER DI:0.022UF,20%,50V 72082 8121N07525U0223M
Cl492  283-0054-00 BO10100 B029999  CAP.,FXD,CER DI:150PF,5%,200V 72982 855-535U2J151J
C1492  281-0524-00  B030000 CAP. ,FXD,CER DI:150PF,+/-30PF,500V 04222 7001-1381
C1494 283-0047-00 B010100 B029999 CAP, ,FXD,CER DI:270PF,5%,500V 72982 861-518B271J
C1494 281-0543-00 BOBOpOO CAP. ,FXD,CER DI:270PF,10%,500V 72982 301055X5P271K
C1504 281-0662~-00 CAP. ,FXD,CER DI:10PF,+/-0.5PF,500V 72982 301-000H3IMO100D
Cl520 283~0065-00 CAP. ,FXD,CER DI:0.001UF,5%,100V 72982 805-505B102J
c1608 283-0005-00 CAP. ,FXD,CER DI:0,01UF,+100-0%, 250V 72982 B8131N300Z5U0103P
Ccl612 283-0001-00 CAP,. ,FXD,CER DI:0.005UF,+100-0%,500V 72982 831-559E502P
Cl630 290-0117-00 CAP, ,FXD,ELCTLT:50UF,+75-10%,50V 56289 30DS06G0S50DD9
C1650 283-0001-00 CAP. ,FXD,CER DI:0,005UF,+100-0%,500V 72982 831-559E502P
C1665 290-0117-00 CAP. ,FXD,ELCTLT:50UF,+75~10% ,50V 56289 30D506G050DD9
C1670 290-0519-00 CAP. ,FXD,ELCTLT:100UF, 20%,20V 56289 196D107X0020MA3
C1671 283-~-0003-00 CAP. ,FXD,CER DI:0.0l1UF,+80-20%,150V 72982 855-558250-1032
C1672 290-0519-00 CAP. ,FXD,ELCTLT:100UF, 208,20V 56289 196D107X0020MA3

N C1673 283-0003-00 CAP. ,FXD,CER DI:0.0lUF,+80-20%,150V 72982 855-558Z5U-1032
C1680 290-0786~-00 CAP. ,FXD,ELCTLT:1500UF, +50-10%, 75VDC 80031 39CS75JL152
cl682 290~-0786-00 CAP. ,FXD,ELCTLT:1500UF,+50-10%, 75VDC 80031 39CS75JL152
C1690 290-0415-00 CAP. ,FXD,ELCTLT:5,6UF,10%,35V 56289 150D565X9035B2
C1691  285-1101-00 CAP. ,FXD,PLSTC:0.022UF, 10%,200V 19396 223K02PT485
C1694  290-0415-00 CAP. ,FXD,ELCTLT:5 ,6UF, 10% , 35V 56289 150D565X9035B2
C1720 283-0001-00 CAP. ,FXD,CER DI1:0.005UF,+100-0%,500V 72982 B831-559E502P
C1730 290-0117-00 CAP. ,FXD,ELCTLT:50UF,+75-10%,50V 56289 30D506G050DD9
C1750 283-0001-00 CAP. ,FXD,CER DI:0.005UF,+100-0%,500V 72982 831-559E502P
Cl1765 290-0117-00 CAP. ,FXD,ELCTLT:50UF,+75-~10%,50V 56289 30DS06G050DD9
C1770 290-0525-00 CAP. ,FXD,ELCTLT:4.7UF, 20%,50V 56289 196D475X0050KA1
Cc1774 290-0525-00 CAP. ,FXD,ELCTLT:4.7UF,20%,50V 56289 196D475X0050KAl
C1778 290-0525-00 CAP. ,FXD,ELCTLT:4,7UF, 20%,50V 56289 196D475X0050KA1
C1800  290-0525-00 CAP. ,FXD,ELCTLT:4 , 7UF, 20%, 50V 56289 196D475X0050KAL
CR20 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR21 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR85 152-0141-~02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR108 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR180 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR182 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR184 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR186 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CRr188 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR190 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR218 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152

N
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Replaceable Electrical Parts—FG 504

Tektronix  Serial/Model No. Mfr
Ckt No. PartNo.  Eff Dscont Name & Description Code  Mfr Part Number
CR220 152~-0141~02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR352  152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR356 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR462 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR470 152-0322~-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR556  152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR558 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR560  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CRS562  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR564 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR566 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR632  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR745  152-0646-01 BOl0100 B020287 SEMICOND DEVICE:CHECKED 80009 152-0646-01
CR745 152-0322~-00 B020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR745 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR746 152-0646-01 BO10100 B020287 SEMICOND DEVICE :CHECKED 80009 152-0646-01
CR746 152-0322-00 B020288 BO031354 SEMICOND DEVICE;SILICON,15V,HOT CARRIER 28480 5082-2672
CR746  152-0322-01  BO31355 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR747 152-0322-00 XB020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR747 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR748 152-0322-00 XB020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR748 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR750 152-0322-00 XB020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR750 152-0322-01 BO31355 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR751 152-0646-01 B010100 B020287 SEMICOND DEVICE:CHECKED 80009 152-0646-01
CR751 152-0322-00 B020288 BO031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR751 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR752 152-0646-01 B010100 B020287 SEMICOND DEVICE :CHECKED 80009 152-0646-01
CR752 152-0322-00 B020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR752  152-0322-01  BO31355 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR753 152-0322-00 XxB020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR753 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR755 152-0322-00 XB020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR755 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR756 152-0322-00 XB020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR756 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR757 152-0646-01 B010100 B020287 SEMICOND DEVICE:CHECKED 80009 152-0646-01
CR757 152-0322-00 B020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR757 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR758 152-0646-01 B0O10100 B020287 SEMICOND DEVICE :CHECKED ’ 80009 152-0646-01
CR758 152-0322-00 B020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR758 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR762 152-0322-00 XxXB020288 BO031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR762 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR763  152-0646-01 BO10100 B020287 SEMICOND DEVICE:CHECKED 80009 152-0646-01
CR763 152-0322-00 B020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR763 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR764 152-0646-01 B010100 BQ020287 SEMICOND DEVICE:CHECKED 80009 152-0646-01
CR764 152-0322-00 B0O20288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR764 152-0322-01 B03135S SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR765 152-0322-00 XB020288 B031354 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 28480 5082-2672
CR765 152-0322-01 B031355 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CRB25 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
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Tektronix  Serial/Mode! No. Mfr
Ckt No. Part No. Eff Dscont Name & Description Code  Mfr Part Number
CR826 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR842 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR942 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR943 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR960  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR962 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1042 152~0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1043  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1212  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1225  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1226  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1235  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1285 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1286  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1312 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1370  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1372  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1470  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1608 152-0061-00 SEMICOND DEVICE:SILICON,175vV,100MA 80009 152-0061-00
CR1622 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1630 152-0066~00 XB010125 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1665 152-0061~00 B010100 B030719 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061~00
CR1665 152-0066-00 B030720 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1680 152~-0488~00 SEMICOND DEVICE:SILICON,200V,1500MA 80009 152-0488-00
CR1682 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1711  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR1722 152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061-00
CR1730 152-0061-00 B010100 B010124 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061-00
CR1730  152-0066-00 B010125 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1765  152-0061-00 BOl10100 BO30719 SEMICOND DEVICE:SILICON,175V,100MA 80009 152-0061-00
CR1765 152-0066-00 B030720 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
DS50 150-1031-00 B010100 B010125 LAMP, LED:RED, 20V 53184 XC209R
DS50 150-1033-00 BO10126 LAMP, LED: YELLOW, 2., 2V 80009 150-1033-00
DS720 150-1031-00 B0O10100 BO10125 LAMP, LED:RED, 20V 53184 XC209R
DS720 150-1033~00 B010126 LAMP, LED:YELLOW, 2,2V 80009 150--1033-00
DS1675 150-1029-00 LAMP,LED:2.0V,GREEN 53184 XC209G
F1120 159-0140-00 FUSE,WIRE LEAD:0.3A,125V,5 SEC 80009 159-0140-00
F1615 159-0116-00 FUSE,CARTRIDGE:1A,125V,0.4 SEC,0.17 LEADS 75915 273001
F1715 159-0116-00 FUSE,CARTRIDGE:1A,125V,0.4 SEC,0.17 LEADS 75915 273001
J20 131-0955-00 CONNECTOR, RCPT, :BNC, FEMALE ,W/HARDWARE 05091 31-279
J300 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J406 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J418 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J420 131-1315-00 CONNECTOR, RCPT, :BNC,FEMALE 24931 28JR235-1
J485 131~-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J640 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J700 131-0955-00 CONNECTOR, RCPT, :BNC,FEMALE, W/HARDWARE 05091 31-279
J730 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J732 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J735 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J900 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J1120 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
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Tektronix  Serial/Model No. Mfr
Ckt No. Part No. Eff Dscont Name & Description Code  Mfr Part Number
J112§ 131-1315-00 CONNECTOR, RCPT, :BNC,FEMALE 24931 28JR235-1
J1200 131-1315-00 CONNECTOR, RCPT, :BNC, FEMALE 24931 28JR235-~1
J1201 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J1295 131-1003-00 CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131-1003-00
J1370 131-0955-00 CONNECTOR, RCPT, :BNC,FEMALE ,W/HARDWARE 05091 31-279
J1520 131-0955-00 CONNECTOR, RCPT, :BNC, FEMALE , W/HARDWARE 05091 31-279
L515 108-0733-00 COIL,RF:113NH 80009 108-0733-00
1646 108-0733-00 COIL,RF:113NH 80009 108-0733-00
L945 108-0181-01 COIL,RF:0,2UH 80009 108-0181-01
L1045 108-0550-00 COIL,RF:110NH 80009 108-0550-00
L1120 108-0237-00 COIL,RF:80UH 80009 108-0237-00
LRBBO 108-0520-00 COIL,RF:2,2UH (WOUND ON A 10 OHM RES) 80009 108-0520-00
LR884 108-0520-00 COIL,RF:2.2UH (WOUND ON A 10 OHM RES) 80009 108-0520-00
LR977 108-0520-00 COIL,RF:2.2UH (WOUND ON A 10 OHM RES) 80009 108-0520-00
LR1077 108-0520-00 COIL,RF:2.2UH (WOUND ON A 10 OHM RES) 80009 108-0520-00
Q55 151-0188-00 TRANSISTOR:SILICON, PNP 01295 2N3906
Q65 151-0438~-00 TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
Q80 151-0438-00 TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
Q90 151-0438-00 TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
Q100 151-0367~-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 80009 151-0367-00
0165 151-0188-00 TRANSISTOR:SILICON, PNP 01295 2N3906
Q170A,B 151-0232-00 TRANSISTOR:SILICON,NPN,DUAL 80009 151-0232-00
Q175 151-0190-00 TRANSISTOR:SILICON, NPN 80009 151-0190-00
Q225 151-0188~-00 TRANSISTOR:SILICON, PNP 01295 2N3906
Q230 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00
Q255A,B 151-1032-00 TRANSISTOR:SILICON, FET, DUAL 80009 151-1032~00
Q270 151-0438-00 TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
Q280 151-0424-00 TRANSISTOR:SILICON,NPN 80009 151-0424-00
Q285 151-0424-00 TRANSISTOR:SILICON, NPN 80009 151-0424-00
Q295 151-0438-00 TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
Q310 151-0447-0Q TRANSISTOR:SILICON, NPN 80009 151~0447-00
Q395 151-0424-00 TRANSISTOR:SILICON,NPN 80009 151-0424-00
Q406 151-0199-00 TRANSISTOR:SILICON, PNP 27014 sST65038
410 151-0424-00 TRANSISTOR:SILICON,NPN 80009 151-0424-00
415 151-0199-00 TRANSISTOR:SILICON,PNP 27014 ST65038
450 151-0438-00 TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
0456 151-0424-00 TRANSISTOR:SILICON,NPN 80009 151-0424-00
Q462 151~-0199-00 TRANSISTOR:SILICON, PNP 27014 ST65038
470 151-0424-00 TRANSISTOR:SILICON,NPN 80009 151-0424-00
0495 151-0424-00 TRANSISTOR:SILICON,NPN 80009 151-0424-00
Q500 151-0424-00 TRANSISTOR:SILICON, NPN 80009 151-0424-00
Q510 151-0221-00 TRANSISTOR:SILICON, PNP 80009 151-0221-00
Q530 151-0435-00 TRANSISTOR:SILICON,PNP 04713 MPS-A65
Q540 151-0188-00 TRANSISTOR:SILICON, PNP 01295 2N3906
Q550 151-0221~00 TRANSISTOR:SILICON, PNP 80009 151-0221-00
Q570 151-0424-~00 TRANSISTOR:SILICON,NPN 80009 151-0424-00
Q580 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00
Q600 151-1042-00 SEMICOND DVC SE:MATCHED PAIR FET 80009 151-1042-00
0610
Q615 151-0427-00 TRANSISTOR:SILICON,NPN 80009 151-0427-00
0620 151-0427-00 TRANSISTOR:SILICON,NPN 80009 151-0427~00
Q640 151-0199-00 TRANSISTOR:SILICON,PNP 27014 ST65038
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Q720 151-0188-00 TRANSISTOR:SILICON,PNP 01295 2N3906

0805 151-0221-00 TRANSISTOR:SILICON, PNP 80009 151-0221-00
0825 151-0221-00 TRANSISTOR:S ILICON, PNP 80009 151-0221-00
0830 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00
0835 151-0220-00 TRANSISTOR:SILICON, PNP 80009 151-0220-00
0840 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 80009 151-0367-00
0906 151-0221-00 TRANSISTOR:SILICON, PNP 80009 151-0221-00
0914 151~0424-00 TRANSISTOR:SILICON,NPN 80009 151-0424-00
0930 151-0424-00 TRANSISTOR:SILICON, NPN 80009 151-0424-00
Q940 151-0424-00 TRANSISTOR:SILICON,NPN 80009 151-0424-~00
Q950 151-0411-00 TRANSISTOR:SILICON, NPN 80009 151-0411-00
0952 151-0285-00 TRANSISTOR:SILICON, PNP 80009 151-0285-00
0970 151-0211-00 TRANSISTOR:SILICON,NPN 01282 2N3866

Q980 151-0211-00 TRANSISTOR:SILICON,NPN 01282 2N3866
£1030 151-0438-00 TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
Q1040 151-0438-00 TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
01050 151-0450~00 TRANSISTOR:SILICON,PNP,SEL FROM 2N5583 80009 151-0450-00
01052 151-0211-00 TRANSISTOR:SILICON,NPN 01282 2N3866
01070 151-0285-00 TRANSISTOR:SILICON, PNP 80009 151-0285-00
01080 151-0285-00 TRANSISTOR:SILICON, PNP 80009 151-0285-00
01150 151~0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00
01160 151-0440-00 TRANSISTOR :SILICON, PNP 80009 151-0440-00
01170 151-0350-00 TRANSISTOR:SILICON,PNP 80009 151-0350-00
Q1180 151-0439-00 TRANSISTOR:SILICON,NPN 80009 151-0439-00
01220 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00
01245 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 80009 151-0367-00
Q1250 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 80009 151-0367-00
01254 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 80009 151-0367-00
01260 151-0221-00 TRANSISTOR:SILICON, PNP 80009 151-0221-00
01262 151-0221-00 TRANSISTOR:SILICON, PNP 80009 151-0221-00
01280 151-0134-00 TRANSISTOR:SILICON, PNP 80009 151-0134-00
01400 151-0190-00 TRANSISTOR :SILICON,NPN 80009 151-0190-00
01410 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00
01420 151-0188-00 TRANSISTOR:SILICON, PNP 01295 2N3906
Q1430 151-1021-00 TRANSISTOR:SILICON,JFE 80009 151-~-1021-00
01450 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00
Q1610 151-0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00
01620 151-0350-00 TRANSISTOR:SILICON, PNP 80009 151-0350-00
01622 151~0350-00 TRANSISTOR:SILICON, PNP 80009 151-0350-00
01640 151-0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00
01642 151~0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00
01650 151-0350-00 TRANSISTOR:SILICON, PNP 80009 151-0350-00
01652 151-0350-00 TRANSISTOR : SILICON, PNP 80009 151-0350-00
01660 151-0350-00 TRANSISTOR :SILICON, PNP 80009 151-0350-00
016175 151-0506-00 XB010125 TRANSISTOR:SILICON,SCR 03508 Cl06B2
01710 151-0350-00 TRANSISTOR:SILICON, PNP 80009 151-0350-00
Q1715 151-0350-00 XBO30000 TRANSISTOR :SILICON, PNP 80009 151-0350-00
01720 151-0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00
01722 151-0347-00 TRANSISTOR :SILICON, NPN 80009 151-0347-00
Q1742 151-0350-00 TRANSISTOR:SILICON, PNP 80009 151-0350-00
01750 151~-0347-00 TRANSISTOR:SILICON, NPN 80009 151-0347-00
Q1752 151-0347-00 TRANSISTOR:SILICON, NPN 80009 151-0347-00
01760 151-0347-00  BO10100 BO30719 TRANSISTOR:SILICON,NPN 80002 151-0347-00
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1-205 352-0169-00 2 . HLDR,TERM CONN:2 WIRE BLACK 80009 352-0169-00
352-0161-00 2 . HLDR,TERM CONN:3 WIRE BLACK 80009 352-0161-00
352-0162-00 1 . HLDR,TERM CONN:4 WIRE BLACK 80009 352-0162-00
352-0163-00 2 . CONN BODY,PL,EL:5 WIRE BLACK 80009 352-0163-00

-206 352-0164=-00 1 . CONN BODY,PL,EL:6 WIRE BLACK 80009 352-0164-00

-207 352-0166-00 1 . CONN BODY,PL,EL:8 WIRE BLACK 80009 352-0166-00
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Mfr Part Number

01760

R42

R90
R92
R9S
RI98
R100

R102
R104
R108
R114
R115

R120
R125
R128
R130
R134

R136
R138
R140
R143
R145

Tektronix  Serial/Model No. Mfr
Ckt No. Part No. Eft Dscont Name & Description Code
151-0439-~00 B030720 TRANSISTOR:SILICON,NPN 80009
311-1799-00 RES. ,VAR,WW:2 X 10K OHM,5%,1w 32997
321-0281-00 RES, ,FXD,FILM:8,25K OHM,1%,0.125W 91637
311-1267-00 RES, ,VAR,NONWIR:5K OHM,10%,0.50W 32997
315-0363-00 RES.,FXD,CMPSN:36K OHM,5%,0.25W 01121
321-0289-00 RES. ,FXD,FILM;:10K OHM,1%,0.125W 91637
321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637
315-0202-00 RES. ,FXD,CMPSN:2K OHM,5%,0.25W 01121
315-0432-00 RES. ,FXD,CMPSN:4.3K OHM,5%,0.25W 01121
321-0276-00 RES, ,FXD,FIIM:7.32K OHM,1%,0.125W 91637
321-0288-00 RES. ,FXD,FILM:9.76K OHM,1%,0.125W 91637
321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637
321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637
321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637
321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637
321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637
321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125wW 91637
311-1851-00 RES. ,VAR,NONWIR:15K OHM,1W 01121
315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121
311-1567-00 RES. ,VAR,NONWIR:100 OHM,20%,0.50W 73138
321-0168-00 RES. ,FXD,FIIM:549 OHM,1%,0.125w 91637
317-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.125w 01121
321-0161~00 RES. ,FXD,FILM:464 OHM,1%,0.125%W 91637
321-0190-00 RES. ,FXD,FILM:931 OHM,1%,0.125W 91637
315-0820-00 RES. ,FXD,CMPSN:82 OHM,5%,0.25W 01121
315-0330-00 RES. ,FXD,CMPSN:33 OHM,5%,0,25W 01121
321-0190-00 RES. ,FXD,FILM:931 OHM,1%,0,125W 91637
315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121
321-0161-00 RES. ,FXD,FILM:464 OHM,1%,0.125W 91637
315-0153-00 RES, ,FXD,CMPSN:15K OHM,5%,0.25W 01121
315-0300-00 RES. ,FXD,CMPSN:30 OHM,5%,0.25W 01121
315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121
315-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121
315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121
315-0100-00 RES. ,FXD,CMPSN:10 OHM,S5%,0.25W 01121
315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121
315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121
315-0300-00 RES. ,FXD,CMPSN:30 OHM,5%,0,25W 01121
315-0153-00 RES. ,FXD,CMPSN:15K OHM,5%,0.25W 01121
307-0108-00 RES, ,FXD,CMPSN:6.8 OHM,5%,0.25W 80009
311-1564-00 RES. ,VAR,NONWIR:500 OHM,20%,0.50W 73138
311-1835-00 RES. ,VAR,NONWIR:100 OHM, 20%,1W 01121
311-1799-00 RES.,VAR,WW:2 X 10K OHM,5%,1W 32997
311-1560-00 RES. ,VAR,NONWIR:5K OHM,5%,0.50W 73138
315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121
315-0512-00 RES. ,FXD,CMPSN:5.1K OHM,5%,0,25W 01121
315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121
321-0318-00 RES. ,FXD,FILM:20K OHM,1%,0,125W 91637
315-0392-00 RES. ,FXD,CMPSN:3.9K OHM,5%,0.25W 01121
321-0242-00 RES. ,FXD,FILM:3.24K OHM,1%,0.125W 91637
311-1562-00 RES.,VAR,NONWIR:2K OHM,20%,0.50W 73138
321~-0247-00 RES. ,FXD,FIILM:3.65K OHM,1%,0.125w 91637

R147

lFutnished as a unit with R125.

Furnished as a unit with S50,
3E‘urnished as a unit with R5.
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151-0439-00

35408-591-103103
MFF1816GB2500F
3329P~158-502
CB3635
MFF1816G10001F

MFF1816G10001F
CB2025
CB4325
MFF1816G73200F
MFF1816G97600F

MFF1816G10001F
MFF1816G10001F
MFF1816G10001F
MFF1816G10001F
MFF1816G10001F

MFF1816G10001F
14M212

CB1025
91A-100ROM
MFF1816G549ROF

BB1005 .
MFF1816G464ROF
MFF1816G931ROF
CB820S

CB3305

MFF1816G931ROF
CB1005
MFF1816G464ROF
CB1535
CB3005

CB7525
CB2715
CB1005
CB1005
CB2715

CB7525
CB3005
CB1535
307-0108-00
91A R500

13M972
35405-591-103103
91A-50000M
CB2225

CB5125

CB2005
MFF1816G20001F
CB3925
MFF1816G32400F
91A R2K

MFF1816G36500F
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Fig. &
index  Tektronix  Serial/Model No. Mir
No. Part No Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1= e —meee - . ACTR ASSY INCLUDES:
-168 200-1913-00 . COVER,CAM SW: 80009 200-1913-00
(ATTACHING PARTS)
-169 211-0008-00 4 . SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
-170  210-0004-00 4 . WASHER,LOCK:#4 INTL,0.015THK,STL CD PL 78189 1204-00-00-0541C
-— - - K - - -
131-0963-00 1 . CONTACT,ELEC:GROUNDING O00EX OBD
-171 210-0406-00 2 . NUT,PLAIN, HEX.:4-40 X 0.188 INCH,BRS 73743 2X12161-402
-172  214-1139-02 2 . SPRING,FLAT:GREEN COLORED 80009 214-1139-02
-173  214-1752-00 2 . ROLLER,DETENT: 80009 214-1752-00
-174 401-0180-00 1 . BEARING,CAM SW:FRONT 80009 401-0180-00
(ATTACHING PARTS)
-175 354-0390-00 1 . RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100~-37MD
P
-176 105-0704-00 1 . ACTUATOR,SWITCH: CAM SWITCH 80009 105-0704-00
-177 384-0878-09 1 . SHAFT,CAM SW:OUTER CNCTRC,W/DRIVER,DELAY 80009 384-0878-09
~178  210-0406-00 4 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 2X12161-402
-179 401-0178-01 1 . . BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
-180 —-=mm ———— 1 . CKT BOARD ASSY:LOOP(SEE A3 EPL)
-181 131-1031-00 16 . CONTACT ASSY,EL:CAM SWITCH,TOP 80009 131-1031-00
(ATTACHING PARTS FOR EACH)
-182 210-0779~00 16 . RIVET,TUBULAR:0.051 OD X 0.115 INCH LONG 42838 RA-29952715
- = K - = =
~183 —mmem ———— 1 . SWITCH,PUSH: (SEE S195 EPL)
-184 361-0382-00 2 . SPACER,PB SW:BROWN,0.275 INCH LONG 80009 361-0382-00
-185 131-0608-00 32 . TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 22526 47357
-186 131-0993-01 1 . LINK,TERM.CONNE:2 WIRE BROWN 00779 530153-9
-187 136-0514-00 6 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 CS9002-8
-188 337-2224-00 1 . SHIELD,ELEC:CIRCUIT CARD 80009 337-2224-00
-189 136-0269-02 1 . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 C95140
-190 131-1003-00 4 . CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
-191 136-0252-04 24 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007
-192 214-0579-00 BO10100 BO10124 4 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00
214-0579-00 B010125 2 . TERM,TEST POINT:BRS CD PL 80009 214-0579-00
131-0566-00 1 . LINK,TERM.CONNE:0.086 DIA X 2.375 INCH L 55210 L-2007-1
342-0324-00 XB010125 1 INSULATOR,DISC:TO-5 TRANSISTOR 13103 7717~5N-BLUE
-193  214-1061-00 1 spgxnc GROUND: FLAT 80009 214-1061-00
-194 426-1245-00 B010100 B042229 2 FR SECT,PLUG-IN:LEFT SIDE,TOP AND BOTTOM 80009 426-1245-00
426-1245-00 B042230 1 FR SECT,PLUG-IN:LEFT SIDE,TOP AND BOTTOM 80009 426-1245-00
426-1245-01 B042230 1 FR SECT,PLUG-IN:TOP LEFT 80009 426-1245-01
386-3657-00 XB031205 1 SUPPORT,PLUG-IN: 80009 386-3657-00
-195 426-1246-02 2 FR SECT,PLUG-IN:RIGHT SIDE,TOP AND BOTTOM 80009 426-1246-02
386~3657-00 XB031205 1 SUPPORT,PLUG-IN: 80009 386-3657-00
-196 179-2398-00 B010100 B029999 1 WIRING HARNESS:CHASSIS 80009 179-2398-00
179-2398-01 B030000 1 WIRING HARNESS, :CHASSIS 80009 179-2398-01
-197 131-0707-00 39 . CONNECTOR,TERM.:22-26 AWG,BRS& CU BE GOLD 22526 47439
-198 210-0775-00 12 . EYELET,METALLIC:0.126 OD X 0.23 INCH L,BRS 80009 210-0775-00
-199 210-0774-00 12 . EYELET,METALLIC:0.152 OD X 0.245 INCH L,BRS 80009 210-0774-00
-200 352-0171-00 5 . HLDR,TERM CONN:1 WIRE BLACK 80009 352-0171-00
-201 352-0161-03 1 . CONN BODY,PL,EL:3 WIRE ORANGE 80009 352-0161-03
-202 352-0162-04 1 . CONN BODY,PL,EL:4 WIRE YELLOW 80009 352-0162-04
~203 352-0163-01 1 . CONN BODY,PL,EL:5 WIRE BROWN 80009 352-0163-01
-204 352-0165-06 1 CONN BODY,PL,EL:7 WIRE BLUE 80009 352-0165-06
179-2416-00 ] WIRING HARNESS:POWER 80009 179-2416-00
131-0707-00 18 . CONNECTOR,TERM.:22-26 AWG,BRS& CU BE GOLD 22526 47439
352-0162-00 2 . HLDR,TERM CONN:4 WIRE BLACK 80009 352-0162-00
352-0162-06 1 . CONN BODY,PL,EL:4 WIRE BLUE 80009 352-0162-06
352-0163-01 1 . CONN BODY,PL,EL:5 WIRE BROWN 80009 352-0163-01
352-0171-00 1 . HLDR,TERM CONN:1 WIRE BLACK 80009 352-0171-00
179-2399-00 1 WIRING HARNESS:FRONT PANEL 80009 179-2399-00
131-0707-00 40 . CONNECTOR,TERM.:22-26 AWG,BRS& CU BE GOLD 22526 47439
210-0774-00 4 . EYELET,METALLIC:0.152 OD X 0.245 INCH L,BRS 80009 210-0774-00
210-0775-00 4 ., EYELET,METALLIC:0.126 OD X 0.23 INCH L,BRS 80009 210-0775-00
352-0171-00 4 . HLDR,TERM CONN:1 WIRE BLACK 80009 352-0171-00
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Replaceable Electrical Parts—FG 504

Tektronix  Serial/Model No. Mir
=" CktNo. PartNo. Eff Dscont Name & Description Code  Mfr Part Number
R150 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R155 311-1559-00 RES. ,VAR,NONWIR:10K OHM,20%,0.50W 73138 91A-10001M
R158 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R160 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R162 321-0661-00 RES. ,FXD,FILM:600 OHM,1%,0.125W 91637 MFF1816G600ROF
R165 315-0151-00 RES. ,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515
R170 321-0661-00 RES, ,FXD,FIIM:600 OHM,1%,0.125W 91637 MFF1816G600ROF
R172 321-0661-00 RES. ,FXD,FILM:600 OHM,1%,0.125W 91637 MFF1816G600ROF
R175 317-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.125W 01121 BB1005
R195 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB100S
R200 307-0111-00 RES. ,FXD,CMPSN:3.6 OHM,5%,0.25W 01121 CB36G5
R202 321-0054-00 RES. ,FXD,FIIM:35.7 OHM,5%,0.125W 91637 MFF1816G35R70F
R204 321-0150-00 RES. ,FXD,FIIM:357 OHM,61%,0.125W 91637 MFF1816G357ROF
R206 321-0246-00 RES. ,FXD,FILM:3,57K OHM,1%,0.125W 91637 MFF1816G35700F
R208 321-0342-00 RES. ,FXD,FILM:35.7K OHM,1%,0.125W 91637 MFF1816G35701F
R210 321-0438-00 RES. ,FXD,FILM:357K OHM,1I%,0.125W 91637 MFF1816G35702F
R212 315-0512-00 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
R215 311-1559-00 RES. ,VAR,NONWIR:10K OHM,20%,0.50W 73138 91A-10001M
R220 315-0512-00 RES. ,FXD,CMPSN:5.1K OHM, 5%,0,25W 01121 CB5125
R225 315-0150-00 RES. ,FXD,CMPSN:15 OHM,5%,0.25W 01121 CB1505
R228 315-0150-00 RES. ,FXD,CMPSN:15 OHM,5%,0.25W 01121 CB1505
R235 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB100O5
R250 315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
R252 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0,25W 01121 CB5105
R255 315-0431-00 RES. ,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
R258 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
R260 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB220S
‘e R262 315-0431-00 RES. ,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
R265 315-0120-00 RES. ,FXD,CMPSN:12 OHM,5%,0.25W 01121 CB1205
R270 315-0511-00 RES. ,FXD,CMPSN:510 ORM,5%,0.25W 01121 CB5115
R271 317-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0,125W 01121 BB1005
R272 315-0102-00 RES, ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R275 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB100S
R280 307-0107-00 RES. ,FXD,CMPSN:5.6 OHM,5%,0,25W 01121 CBS6GS
R285 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CBS115
R287 317-0100-00 RES. ,FXD,CMPSN:10 OHM,S5%,0.125wW 01121 BB100S
R288 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R290 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB10OS
R295 307-0107-00 RES.,FXD,CMPSN:5,6 OHM,5%,0.25W 01121 CBS56GS
R300 307-0093-00 RES. ,FXD,CMPSN:1.2 OHM,5%,0.50W 01121 EB12GS
R315 301-0122-00 RES. ,FXD,CMPSN:1,2K OHM,5%,0.50W 01121 EB1225
R317 315-0200-00 RES. ,FXD,CMPSN:20 OHM, 5%,0.25W 01121 C€B2005
R322 321-0145-00 RES. ,FXD,FIIM:316 OHM,1%,0.125W 91637 MFF1816G316ROF
R325 315-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
R327 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R329 315-0122-00 RES. ,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
R331 315-0513-00 RES. ,FXD,CMPSN:51K OHM,5%,0.25W 01121 CB5135
R336 321-0145-00 RES. ,FXD,FILM:316 OHM,1%,0.125W 91637 MFF1816G316ROF
R340 315-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
R342 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R344 315-0122-00 RES. ,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CBl225
R346 315-0513-00 RES. ,FXD,CMPSN:51K OHM,5%,0. 25 01121 CB5135
R350 321-0249-00 RES.,FXD,FIIM:3.83K OHM,1%,0,125W 91637 MFF1816G38300F
\/
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Fig. &
index  Tektromix  Serial/Model No. Mfr
No. Part No.  Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
1-123 105-0701-00 1 . ACTUATOR,SWITCH:CAM SWITCH 80009 105-0701-00
-124 384-0878-14 1 . SHAFT,CAM SW:OUTER CONCENTRIC,W/DRIVER 80009 384-0878~14
-125 210-0406-00 4 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743  2X12161-402
-126 401-0178-01 1 . BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
127 ——mem ————- 1 . CKT BOARD ASSY:MAIN(SEE Al EPL)
-128 131-1030-00 7 . CONT ASSY,ELEC:CAM SWITCH,BOTTOM 80009 131-1030-00
-129 384-0531-00 1 . ROD,SPACER:0.25 OD X 0.656 INCH LONG 80009 384-0531-00
(ATTACHING PARTS)
-130 211-0008-00 1 . SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 O0BD
- - o K = o -
342-0324-00 XB010125 8 . INSULATOR,DISC:TO-5 TRANSISTOR 13103 7717-5N-BLUE
-131 214-1291-00 2 . HEAT SINK,ELEC:XSTR,0.72 OD X 0.375"H 05820 207-AB
~132 343-0149-00 1 . CLAMP, LOOP:NYLON 80009 343-0149-00
~133  214-1254-00 4 . HEAT SINK,ELEC:0.422 H X 1.240 INCH OD 05820 209-AB
214-0693-00 XBO10175 2 . HEAT SINK, ELEC:0.25 ID X 0.75 INCH LONG 98978 TXD017-075
-134 131-0608-00 31 . TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 22526 47357
-135 136-0252-04 9 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007
-136 131-1003-00 3 . CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
-137 344-0248-00 3 . CLIP,ATTENUATOR: 80009 344~0248-00
-138 214-1797-00 6 . PIN,ATTEN CLIP: 80009 214-1797-00
-139 136-0261-00 6 . SOCKET,PIN TERM:FOR 0.22 INCH PIN 00779 1-331677-6
-140 131-1031-00 22 . CONTACT ASSY,EL:CAM SWITCH,TOP 80009 131-1031-00
(ATTACHING PARTS FOR EACH)
-141 210-0779-00 1 . . RIVET,TUBULAR:0.05] OD X 0.115 INCH LONG 42838 RA-29952715
- - e K - - -
-142 136-0514-00 1 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 (€S9002-8
131-0566-00 1 LINK,TERM.CONNE:0.086 DIA X 2.375 INCH L 55210 1-2007-1
-143 384-1099-00 4 EXTENSION SHAFT:PUSH BUTTON,1.54 INCH LONG 80009 384-1099-00
“144  ————— —mmee 1 CKT BOARD ASSY:FUNCTION(SEE A2 EPL)
(ATTACHING PARTS)
-145 211-0116-00 4 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
- - e K m - -
---------- - . CKT BOARD ASSY INCLUDES:
-146 ————- ————- 1 . SWITCH,PUSH:(SEE S730 EPL)
-147 361-0384-00 6 . SPACER,PB SW:0.133 INCH LONG 80009 361-0384-00
~148 ————= ————- 1 . SWITCH,PUSH:(SEE $1235 EPL)
-149 361-0385-00 4 . SPACER,PB SW:0.164 INCH LONG 80009 361-0385-00
-150 131-0608-00 38 . TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 22526 47357
-151 136-0260-02 4 . SOCKET,PLUG-IN:16 CONTACT,LOW CLEARANCE 82647 (€9316-18
-152 136-0269-02 1 . SOCKET,PLUG-IN:14 CONTACT,LOW CLEARANCE 01295 (C€95140
-153 136-0514-00 7 . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 (€S9002-8
-154 131-1003-00 5 . CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
-155 136-0252-04 5 SOCKET,PIN TERM:0.188 INCH LONG 22526 75060-007
672-0552-00 1 cxr BOARD ASSY:W/CAM SWITCH 80009 672-0552-00
(ATTACHING PARTS)
-156 211-0601-00 4 SCR,ASSEM WSHR:6-32 X 0.312 INCH,PNH BRS 80009 211-0601-00
PR | S
-157 129-0388-00 4 POST,ELEC-MECH:1.673 INCH LONG 80009 129-0388-00
—————————— - . CKT BOARD ASSEMBLY INCLUDES:
-158 384-0442-00 1 . EXTENSION SHAFT:0.125 OD X 8.452 INCH LONG 80009 384-0442-00
-159 376-0051-01 1 . CPLG,SHAFT,FLEX:FOR 0.125 INCH DIA SHAFTS 80009 376-0051-01
213~0048-00 4 . . SETSCREW:4-40 X 0.125 INCH,HEX SOC STL 74445 OBD
-160 -——-- ————- 1 . RESISTOR,VAR:(SEE R120 EPL)
~161 131-0963-00 1 . CONTACT,ELEC:GROUNDING 000EX OBD
-162 337-1418-01 1 . SHIELD,ELEC:CAM SWITCH 80009 337-1418-01
(ATTACHING PARTS)
-163 211-0001-00 3 . SCREW,MACHINE:2-56 X 0.25 INCH,PNH STL 83385 OBD
-164 210-0001-00 3 . WASHER,LOCK:INTL,0.092 ID X 0.18"0D,STL 78189 1202-00-00-0541C
-165 210-1008-00 3 . WASHER,FLAT:0.09 ID X 0.188" OD,BRS 12360 OBD
- - = K e - -
-166 342-0167-00 1 . INSULATOR,PLATE:2.45 INCH LONG 80009 342-0167-00
---------- 1 . ACTR ASSY,CAM S:FREQUENCY(SEE S$240 EPL)
(ATTACHING PARTS)
-167 211-0116-00 4 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
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Replaceable Electrical Parts—FG 504

Tektronix  Serial/Model No. Mir
Ckt No. Part No. Eff Dscont Name & Description Code  Mfr Part Number
R352 321-0145-00 RES. ,FXD,FILM:316 OHM,1%,0.125W 91637 MFF1816G316ROF
R356 321-0145-00 RES. ,FXD,FILM:316 OHM,1%,0.125W 91637 MFF1816G316ROF
R358 321-0248-00  BO10100 B029999  RES, ,FXD,FILM:3.74K OHM,1%,0.125W 91637 MFF1816G37400F
R358 321-0248-0Q B030000 RES. ,FXD,FILM:3,74K OHM, (NOM VALUE),SEL 91637 MFF1816G37400F
R360 311-1564-00 RES. ,VAR,NONWIR:500 OHM,20%,0.50W 73138 91A R500
R363 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0,125W 91637 MFF1816G10001F
R365 311-1564-00 RES. ,VAR,NONWIR:500 OHM,20%,0.50W 73138 91A R500
R367 321-0212-00 RES. ,FXD,FIIM:1.58K OHM,1%,0.125W 91637 MFF1816G15800F
R370 315-0330-00 RES. ,FXD,CMPSN:33 OHM,5%,0,25W 01121 CB3305
R372 315-0330-00 RES. ,FXD,CMPSN:33 OHM,5%,0,25W 01121 CB3305
R375 315-0750-00 RES. ,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
R380 315-0820-00 RES. ,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB820S
R382 315-0820-00 RES. ,FXD,CMPSN:82 OHM,5%,0,25W 01121 CBB205
R385 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R387 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
R390 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0,25W 01121 CB1025
R395 315-0121-00 RES, ,FXD,CMPSN:120 OHM,5%,0.25W 01121 <CB1215
R397 315-0200-00 RES, ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
R398 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
R400 301-0131-00 RES. ,FXD,CMPSN:130 OHM,5%,0.50W 01121 EB1315
R402 315~-0100-00 RES, ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CBl005S
R406 315-0910-00 RES. ,FXD,CMPSN:91 OHM,5%,0.25W 01121 CB9105
R409 315-0240-00 RES. ,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405
R410 315-0200-00 RES, ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB200S
RA12 315-0561-00 RES. ,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
R415 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
R417 315-0560~00 RES. ,FXD,CMPSN:56 OHM,5%,0.25W 01121 CB5605
R419 321-0068-00 RES, ,FXD,FILM:49.9 OHM,1%,0.125W 91637 MFF1816G49R90F
R420 315-0511-00 B010100 B029999 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R420 315~-0101-00 B030000 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 <¢B1l0O15
R450 315-0240-00 RES. ,FXD,CMPSN:24 OHM,5%,0,25W 01121 CB2405
R452 315-0201-00 RES, ,FXD,CMPSN:200 OHM,S5%,0.25W 01121 C€B2015
R454 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
R456 315-0331-00 RES, ,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315
R458 301-0362-00 RES., ,FXD,CMPSN:3.6K OHM,5%,0.50W 01121 EB3625
R462 323-0172-00 RES. ,FXD,FILM:604 OHM,1%,0.50W 91637 MFF1226G604ROF
R465 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
R470 323-~0172-00 RES. ,FXD,FILM:604 OHM,1%,0.50W 91637 MFF1226G604ROF
RAT7S5 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
R480 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
R490 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R492 317-0200-00 RES, ,FXD,CMPSN:20 OHM,5%,0.125W 01121 BB200S
R4 94 317-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.125w 01121 BB5105
R496 301-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.50W 01121 EB6815
R498 317-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105
R500 315-0431-00 RES. ,FXD,CMPSN:430 OHM,5%,0,25W 01121 CB4315
R512 315-0132-00 RES. ,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CB1325
R515 315-0111-00 RES.,FXD,CMPSN:110 OHM,5%,0.25W 01121 CB1115
R520 311-1373-00 RES. ,VAR, NONWIR:5K OHM,20%,1W 01121 16M188
R522 321-0222-00 RES. ,FXD,FILM:2K OHM,1%,0.125wW 91637 MFF1816G20000F
R524 321-0250-00 RES. ,FXD,FILM:3.92K OHM,1%,0.125W 91637 MFF1816G39200F
R526 321-0335-00 RES. ,FXD,FILM:30, 1K OHM,1%,0.125W 91637 MFF1816G30101F
R528 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0,25W 01121 CB1l025
4-12
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Fig &
index  Tektromix Serial/Modei No Mf
No Part No Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
1-84  407-0553-00 1 . BRACKET,CMPNT:BRASS ALBALOYPL 8000% 407-0553-00
131~-0963-00 3 . CONTACT,ELEC:GROUNDING O00EX OBD
---------- 1 . ACTR ASSY,CAM S:AMPLITUDE(SEE S590 EPL)
-85 211-0116-00 4 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
- - - K - - -
---------- - . ACTUATOR ASSEMBLY INCLUDES:
-86  200-1910-00 1 . COVER, CONTACT:9 ELEMENTS 80009 200-1910-00
(ATTACHING PARTS)
-87  211-0008-00 4 . SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
-88  210-0004-00 4 . WASHER,LOCK:#4 INTL,0.01S5THK,STL CD PL 78189 1204-00-00-0541C
- - = K - - -
-89  131-0963-00 1 . CONTACT,ELEC:GROUNDING 000EX OBD
-90  210-0406-00 2 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 2X12161-402
-91  214-1139-02 2 . SPRING,FLAT:GREEN COLORED 80009 214-1139-02
-92  214-1752-00 2 . ROLLER,DETENT: 80009 214-1752-00
-93  401-0180-00 1 . BEARING,CAM SW:FRONT 80009 401-0180-00
(ATTACHING PARTS)
-94  354-0390-00 1 . RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100-37MD
- - - W - - -
-95  105-0702-00 1 . ACTUATOR,SWITCH:CAM SWITCH 80009 105-0702-00
~-96  3B4-0878-14 1 . SHAFT,CAM SW:OUTER CONCENTRIC,W/DRIVER 80009 384-0878-14
-97  210-0406-00 4 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743  2X12161-402
-98  401-0178-01 1 . . BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
---------- 1. ACTR ASSY CAM S:VARIABLE(SEE S1100 EPL)
(ATTACHING PARTS)
-99  211-0116-00 4 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
- - e K = e =
---------- - . ACTR ASSEMBLY INCLUDES:
-100 200-1911-00 1 . COVER,CAM SW:1.925 L X 0.876 H,AL 80009 200-1911-00
(ATTACHING PARTS)
-101 211-0008-00 4 . SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
-102 210-0004-00 4 . WASHER,LOCK:#& INTL,0.015THK,STL CD PL 78189 1204-00-00-0541C
- - K - - -
-103 131-0963-00 B010100 B029999 1 . CONTACT,ELEC:GROUNDING 000EX OBD
-104 210-0406-00 BO10100 B029999 2 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743  2X12161-402
210-0406-00 B030000 3 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 2X12161-402
-105 214-1139-00, 1 . SPRING,FLAT:0.885 X 0.156CU BE GLD CLR 80009 214-1139-00
214-1139-02 1 . SPRING,FLAT:GREEN COLORED 80009 214-1139-02
-106 214-1752-00 2 . ROLLER,DETENT: 80009 214-1752-00
-107 401-0180-00 1 . BEARING,CAM SW:FRONT 80009 401-0180-00
(ATTACHING PARTS)
-108 354-0390-00 1 . RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100-37MD
-109 105-0703-00 1 . ACTUATOR, SWITCH:CAM SWITCH 80009 105-0703-00
-110 384-0878-13 1 . SHAFT,CAM SW:OUTER CONCENTRIC,W/DRIVER 80009 384-0878-13
-111 210-0406-00 4 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743  2X12161-402
-112 401-0178-01 1 . . BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
---------- - . ACTR ASSY,CAM S:SWEEP(SEE S1435 EPL)
(ATTACHING PARTS)
-113 211-0116-00 4 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
- - = K = m -
---------- - . ACTUATOR ASSEMBLY INCLUDES:
-114 200-1911-00 1 . COVER,CAM SW:1.925 L X 0.876 H,AL 80009 200-1911-00
(ATTACHING PARTS)
-115 211-0008-00 4 . SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
-116 210-0004-00 4 . WASHER,LOCK:#&4 INTL,0.015THK,STL CD PL 78189 1204~00-00-0541C
- - = K a e -
-117 131-0963-00 1 . CONTACT,ELEC:GROUNDING O000EX OBD
-118 210-0406-00 2 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 2X12161-402
-119 214-1139-02 2 . SPRING,FLAT:GREEN COLORED 80009 214-1139-02
-120 214-1752-00 2 . ROLLER,DETENT: 80009 214-1752-00
-121 401-0180-00 1 . BEARING,CAM SW:FRONT 80009 401-0180~00
(ATTACHING PARTS)
-122  354-0390-00 1 . RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100-37MD
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Replaceable Eiectrical Parts—FG 504

Tektronix  Serial/Mode! No. Mir
Ckt No.  Part No. Eff Dscont Name & Description Code  Mfr Part Number
R530 321-0193-00 RES. ,FXD,FIILM:1K OHM,1%,0.125W 91637 MFF1816G10000F
R536 321-0371-00 RES. ,FXD,FI1M:71.5K OHM,1%,0.125W 91637 MFF1816G71501F
R538 321-0276-00 RES. ,FXD,FIIM:7,32K OHM,1%,0.125W 91637 MFF1816G73200F
R540 321-0184-00 RES. ,FXD,FIIM:806 OHM,1%,0.125W 91637 MFF1816GBO6ROF
R544 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
R548 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
R552 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R572 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
R574 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R576 321-0193-00 RES.,FXD,FIIM:1K OHM,1%,0.125W 91637 MFF1816G10000F
R580 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
RS82 321-0184-00 RES. ,FXD,FILM:806 OHM,1%,0.125w 91637 MFF1816GB06ROF
R584 321-0276-00 RES.,FXD,FILM:7.32K OHM,1%,0.125W 91637 MFF1816G73200F
R586 321-0371~00 RES.,FXD,FIIM:71,5K OHM,1%,0.125W 91637 MFF1816G71501F
R592 317-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.125W 01121 BB100S
R604 315-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
R606 315-0200-00 BO10100 BOl0l174  RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
R606 307-0106-00  BO10175 RES. ,FXD,CMPSN:4.7 OHM,5%,0.25W 01121 CB47G5
R610 311-1258-00 RES. ,VAR,NONWIR:50 OHM,10%,0.50W 32997 3329P-L58-500
R612 315-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
R615 321-0208-00 RES.,FXD,FILM:1.43K OHM,1%,0.125w 91637 MFF1816G14300F
R616 317-0510-00 XB0O30000 RES. ,FXD,CMPSN:51 OHM,5%,0.125W 01121 BBS5105
R618 315-0750-00 RES. ,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
R620 321-0208-00 RES.,FXD,FIIM:1.43K OHM,1%,0.125W 91637 MFF1816G14300F
RG22 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
R625 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R630 311-1568-00 RES.,VAR,NONWIR:50 OHM,20%,0.50W 73138 91A R50
R632 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0. 25 01121 CB5105
R640 315-0390-00 RES. ,FXD,CMPSN:39 OHM,5%,0,25W 01121 CB3905
R642 317-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.125W 01121 BB2005
R646 323-0177-00 RES. ,FXD,FILM:680 OHM,1%,0.50W 91637 MFF1226G681ROF
R700 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25%W 01121 CB1035
R704 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R706 315-0395-00 RES. ,FXD,CMPSN:3,9M OHM,5%,0.25W 01121 CB3955
R708 321-0371-00 RES.,FXD,FILM:71,5K OHM,1%,0.125w 91637 MFF1816G71501F
R710 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R716 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
R717 315-0122-00 RES. ,FXD,CMPSN:1, 2K OHM,5%,0.25W 01121 CB1225
R720 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R730 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R735 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0,25W 01121 CB5105
R736 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB10O15
R738 315-0750-00 BO10100 BO10164  RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
R738 315-0620-00 BO10165 RES. ,FXD,CMPSN:62 OHM,5%,0.25W 01121 CB6205
R740 311-1568-00 BO10100 BO10174  RES.,VAR,NONWIR:50 OHM,20%,0.50W 73138 91A RS0
R740 311-1567-00 B010175 RES. ,VAR,NONWIR:100 OHM,20%,0.50W 73138 91A-100ROM
R742 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB10O5
R745 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R746 315-0470-00 XB010165 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
R747 321-0110-00 RES. ,FXD,FILM:137 OHM,1%,0,125W 91637 MFF1816G137ROF
R749 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R751 321-0307-00 RES. ,FXD,FILM:15.4K OHM,1%,0.125W 91637 MFF1816G15401F
R753 321-0067-00 RES.,FXD,FILM:48.7 OHM,1%,0.125W 91637 MFF1816G48R70F
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Replaceable Mechanical Parts—FG504

Fig &
index  Tektronix  Serial/Mode! No. Mfr
No. Part No. Etf Dscont Qty 12345 Name & Description Code Mir Part Number
1-39  344-0195-01 4 CLIP,ELECTRICAL:CAM SHAFT 80009 344-0195-01
40  426-1072-00 11 FRAME,PUSH BTN:PLASTIC 80009 426-1072-00
-41  333-1820-00 1 PANEL,FRONT:FG504 80009 333-1820-00
-42  200-0935-00 3 BASE,LAMPHOLDER:0.29 OD X 0.19 CASE 80009 200-0935-00
~43 —meem e 1 LAMP,LED: (SEE DS1675 EPL)
-44  352-0157-00 1 LAMPHOLDER:WHITE PLASTIC 80009 352-0157-00
S T 2 LAMP,LED:(SEE DS50 AND DS720)
-46  352-0157-00 2 LAMPHOLDER:WHITE PLASTIC 80009 352-0157-00
-47  214-1513-01 B010100 B0O31174 1 LCH,PLUG-IN RET: 80009 214-1513-01
105-0719-00 BO31175 1 LATCH,RETAINING:PLUG-IN 80009 105-0719-00
(ATTACHING PARTS)
-48  213-0113-00 1 SCR,TPG,THD FOR:2-32 X 0.312 INCH,PNH STL 93907 OBD
- = K e e -
105-0718-00 XBO31175 1 BAR,LATCH RLSE: 80009 105-0718-00
~49  386-2795-00 1 SUBPANEL,FRONT: 80009 386-2795-00
(ATTACHING PARTS)
-50  213-0229-00 4 SCR,TPG,THD FOR:6-20 X0.375'"100 DEG,FLH STL 93907 OBD
-51  211-0559-00 1 SCREW,MACHINE:6-32 X 0.375"100 DEG,FLH STL 83385 OBD
-52  213-0138-00 2 SCR,TPG,THD FOR:4-40 X 0,188 INCH,PNH STL 83385 OBD
- e e W e - -
210-0978-00 1 WASHER,FLAT:0.375 ID X 0.50 INCH OD,STL 78471 OBD
-53  337-1967-00 1 SHIELD,ELEC:REAR SUBPANEL 80009 337-1967-00
-54  401-0331-00 1 DR,TURNS RDCN:6 TO 1 RATIO,0.025 X 1.156 SFT 0000Y 4511~DAF/MOD
-55  213-0020-00 2 SETSCREW:6-32 X 0.125 INCH,HEX.SOC STL 70276 OBD
=56 ————e m—e—e 1 RES.,VAR,WW:(SEE R5 AND 125 EPL)
~57  407-1274-00 1 BRACKET,VAR RES:ALUMINUM 80009 407-1274-00
-58  ———— oo 1 CKT BOARD ASSY:FLOATING INTFC(SEE A4 EPL)
-59  131-0608-00 14 . TERMINAL,PIN:0.365 L X 0.25 PH,BRZ,GOLD PL 22526 47357
-60 e - 1 TRANSISTOR:(SEE Q1180 EPL)
e 1 TRANSISTOR:(SEE Q1160 EPL)
(ATTACHING PARTS)
-62  211-0040-00 1 SCREW,MACHINE:4-40 X 0.25",BDGH PLSTC 26365 OBD
-63  210-0586-00 1 NUT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 78189 211-041800-00
-64  210-0921-00 1 WASHER,MICA:0.50 X 0.l41 X0.005 INCH THK 80009 210-0921-00
- - e K - - -
-65  351-0449-00 2 GUIDE,CKT BOARD: 80009 351-0449-00
(ATTACHING PARTS FOR EACH)
-66  211-0062-00 2 SCREW,MACHINE:2-56 X 0.312 INCH,RDH STL 83385 OBD
-67  210-0405-00 2 NUT,PLAIN,HEX.:2-56 X 0.188 INCH,BRS 73743 2X12157-402
-68  210-0001-00 2 WASHER,LOCK:INTL,0.092 ID X 0.18"0D,STL 78189 1202-00-00-0541¢C
[
-69  334-2208-00 1 MARKER, IDENT:WARNING 80009 334-2208-00
-70  255-0334-00 FT PLASTIC CHANNEL:12.75 X 0.175X 0.155,NYL 11897 122-37-2500
-71  386-3356-00 1 PANEL,REAR: 80009 386-3356-00
(ATTACHING PARTS)
=72 213-0192-00 4 SCR,TPG,THD FOR:6-32 X 0.50 INCH,PNH STL 87308 OBD
- - - W - o= -
672-0550-00 1 CKT BOARD ASSY:MAIN W/3 CAM SWITCHES 80009 672-0550-00
(ATTACHING PARTS)
-73  211-0602-00 4 SCR,ASSEM WSHR:6-32 X 0.438 INCH,PNH BRS 80009 211-0602-00
-74  407-1693-00 4 BRACKET,COVER:ALUMINUM 80009 407-1693-00
R .
---------- - . CKT BOARD ASSEMBLY INCLUDES:
-75  384-0282-00 1 . EXTENSION SHAFT:0.125 OD X 0.625 INCH LONG 80009 384-0282-00
-76  384-1407-00 1 . EXTENSION SHAFT:4.55 L X 0.125 OD,AL,CRM 80009 384-1407-00
-77  384-1406-00 1 . EXTENSION SHAFT:6.64 L X 0.125 OD,AL,CRM 80009 384-1406-00
-78  376-0051-01 3 . CPLG,SHAFT,FLEX:FOR 0.125 INCH DIA SHAFTS 80009 376-0051-01
---------- - . EACH COUPLER INCLUDES:
213-0048-00 4 . . SETSCREW:4-40 X 0.125 INCH,HEX SOC STL 74445 OBD
-79  361-0515-00 2 . SPACER,SWITCH:PLASTIC 80009 361-0515-00
-80 —m—me - 2 . RESISTOR,VAR:(SEE R520 AND R1435 EPL)
D B 1 . RESISTOR,VAR:(SEE R1100A,B EPL)
(ATTACHING PARTS)
-82  210-0583-00 1 . NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2X20224-402
-83  210-0046-00 1 . WASHER,LOCK:INTL,0.26 ID X 0.40" OD,STL 78189 1214~05-00-0541C

6-4

- - =k = - -
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Replaceable Eiectrical Parts—FG 504

Tektronix  Serial/Mode! No. Mir
Ckt No. Part No. Eff Dscont Name & Description Code  Mir Part Number
R755 321-0307-00 RES. ,FXD,FILM:15.4K OHM,1%,0.125W 91637 MFF1816G15401F
R757 321-0304-00 RES. ,FXD,FILM:14.3K OHM,1%,0.125W 91637 MFF1816G14301F
R759 321-0153-00 RES. ,FXD,FILM:383 OHM,1%,0.125W 91637 MFF1816G383ROF
R761 321-0304-00 RES.,FXD,FILM:14.3K OHM,1%,0.125W 91637 MFF1816G14301F
R763 321-0354-00 RES.,FXD,FILM:47.5K OHM,1%,0.125W 91637 MFF1816G47501F
R765 321-0117-00 RES. ,FXD,FILM:162 OHM,1%,0.125W 91637 MFF1816G162ROF
R767 321-0354-00 RES. ,FXD,FILM:47.5K OHM,1%,0.125W 91637 MFF1816G47501F
R770 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
R775 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R777 315-0820-00 RES. ,FXD,CMPSN:82 OHM,5%,0.25W 01121 CBB20S
R780 315-0820-00 RES. ,FXD,CMPSN:82 OHM,5%,0,25W 01121 CB8205
R784 321-0326-00 RES.,FXD,FILM:24.3K OHM,1%,0.125W 91637 MFF1816G24301F
r787 315-0272-00 B0O10100 B029999  RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
R787 315-0100-00  B030000 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB100S
R790 311-1565-00 BOl0100 B029999  RES.,VAR,NONWIR:250 OHM,20%,0.50W 73138 91A-250ROM
R790 311-1555-00  BO30000 RES.,VAR,NONWIR:100K OHM,20%,0.5W 73138 91A RLOOK
R793 315-0272-00 BO10100 B029999  RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
R793 315-0100-00  B0O30000 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
R795 321-0756-00 XBO30000 RES. ,FXD,FILM:50K OHM,1%,0.125W 91637 MFF1816GSO01F
R798 321-0135~00 RES.,FXD,FILM:249 OHM,1%,0.125W 91637 MFF1816G249R0OF
RBOO 321-0164-00 RES.,FXD,FILM:499 OHM,1%,0.125W 91637 MFF1816G499ROF
R802 321-0214-00 RES.,FXD,FIIM:1.65K OHM,1%,0.125W 91637 MFF1816G16500F
RBOS 321-0181-00 RES. ,FXD,FILM:750 OHM,1%,0.125W 91637 MFF1816G750RO0F
R807 315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
RB10 321-0181-00 RES. ,FXD,FILM:750 OHM,1%,0.125W 91637 MFF1816G750ROF
R818 321-0135-00 RES.,FXD,FILM:249 OHM,1%,0.125W 91637 MFF1816G249ROF
R820 321~0164-00 RES. ,FXD,FIIM:499 OHM,1%,0.125W 91637 MFF1816G499ROF
R822 321-0214~00 RES. ,FXD,FILM:1,65K OHM,1%,0.125W 91637 MFF1816G16500F
R830 315-0150-00 RES. ,FXD,CMPSN:15 OHM,5%,0.25W 01121 CB1505
R835 315-0150-00 RES. ,FXD,CMPSN:15 OHM,5%,0.25W 01121 CB1505
R840 321-0106-00 RES.,FXD,FILM:124 OHM,1%,0.125W 91637 MFF1816G124ROF
R842 321-0106-00 RES. ,FXD,FIIM:124 OHM,1%,0.125W 91637 MFF1816G124ROF
R850 315-0133-00 RES. ,FXD,CMPSN:13K OHM, 5%,0.25W 01121 CB1335
R852 315-0202-00 RES. ,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
R85S 311-1568-00 BO10100 B010174 RES.,VAR,NONWIR:50 OHM,20%,0.50W 73138 91A RS0
R855 311-1567-00  BO10175 RES. ,VAR,NONWIR:100 OHM,20%,0.50W 73138 91A~100ROM
RES7 315-0271-00 -BO10100 BO10174  RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
R857 315-0241-00 - BO10175 RES. ,FXD,CMPSN:240 OHM,5%,0.25W 01121 CB2415
R868 321-0235-00 RES. ,FXD,FILM:2.74K OHM,1%,0.125W 91637 MFF1816G27400F
R870 311-1571-00 RES. ,VAR, NONWIR:500 OHM,0.50W 73138 91W-500ROM
R872 321-0235-00 RES. ,FXD,FILM:2.74K OHM,1%,0.125W 91637 MFF1816G27400F
RO00 321-0068-00 RES. ,FXD,FILM:49.9 OHM,1%,0.125W 91637 MFF1816G49R90F
R902 317-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.125W 01121 BB1015
R904 315-0751-00 RES. ,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515
R906 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
R910 317-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105
R914 315-0301-00 RES. ,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB3015
R916 301-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.50W 01121 EB6815S
R920 321~0103-00 RES. ,FXD,FILM:115 OHM,1%,0.125W 91637 MFF1816G115ROF
R922 315-0362-00 RES. ,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625
R924 317-0510~00 RES. ,FXD,CMPSN:51 OHM,5%,0.125W 01121 BBS5105
R928 301-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.50W 01121 EB6815
R930 315-0510-00 RES. ,FXD,CMPSN:51 OHM,S5%,0.25W 01121 CB5105
4‘14 REV. A JUNE 1977



Privmtrims

e bcowd  Gad

Replaceable Mechanical Parts—FG504

Fig. &
index  Tektronix  Serial/Model No. Mir
No. Part No. Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1-1 200-1837-00 2 COVER,PLUG-IN:TOP AND BOTTOM 80009 200-1837-00
(ATTACHING PARTS FOR EACH)
-2 211-0504-00 2 SCREW,MACHINE:6-32 X 0.25 INCH,PNH STL 83385 OBD
- - e X - e -
-3 337-1399-04 2 SHIELD,ELEC:SIDE 80009 337-1399-04
-4 366-1609-00 1 KNOB:0.08 ID,0.4150D 80009 366-1609-00
213-0022-00 2 . SETSCREW:4-40 X 0.188 INCH,HEX SOC STL 74445 OBD
-5 366-1651-00 1 KNOB:GRAY,FCTN FREQSTOP,0.252 ID,0.705 OD 80009 366-1651-00
213-0153-00 2 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000CY OBD
-6 210-1239-00 1 WSHR,SPR,TNSN:0.96 ID X 0.012,CU BE 86928 5806-42-~1
-7 354-0557-01 1 RING,KNOB SKIRT:CLEAR,1.875 OD 80009 354-0557-01
(ATTACHING PARTS)
-8 214-2201-00 1 PIN,SPRING:0.066 OD X 0.187 INCH L,STL 80009 214~2201-00
-9 211-0088-00 2 SCREW,MACHINE:2-56 X 0.281"82 DEG,FLH STL 77250 OBD
PUR . T ——
-10  366-1031-06 4  KNOB:GRAY--VAR 80009 366-1031-06
—————————— - . EACH KNOB INCLUDES:
213-0153-00 1 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000CY OBD
-11  366-1170-03 4 KNOB:GRAY,0.25 ID X 0.706 OD,0.6H 80009 366-1170-03
—————————— - . EACH KNOB INCLUDES:
213-0153-00 2 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000CY OBD
-12  366-1059-02 2 PUSH BUTTON:GRAY,3.0 H X 0.277 OD 80009 366-1059-02
-13  366-1077-01 2 KRNOB:GRAY,0.127 ID,0.5 OD,0.531H 80009 366-1077-01
---------- - . EACH KNOB INCLUDES:
213-0153-00 1 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000CY OBD
-14  366-0494-07 1 KNOB:GRAY--PULL 80009 366-0494-07
213-0246-00 1 . SETSCREW:5-40 X 0.093 INCH L,HEX SOC 71159 OBD
~15  366-1023-08 1 KNOB:GRAY--PULL 80009 366-1023-08
213-0153-00 1 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000CY OBD
-16  366-1023-07 1 KNOB:GRAY,0.127 ID,0.392 OD,0.466 80009 366-1023-07
213-0246-00 1 . SETSCREW:5-40 X 0.093 INCH L,HEX SOC 71159 OBD
-17  366-1520-02 BO10100 B031174 1 KNOB:GRAY 80009 366-1520-02
366-1690-00 BO31175 1 KNOB,LATCH: 80009 366-1690-00
(ATTACHING PARTS)
-18  214-1840-00 BO10100 BO31174X 1 PIN,KNOB SECRG:0.094 OD X 0.120 INCH LONG 80009 214-1840-00
- - = K - - -
-19  366-1559-01 3 PUSH BUTTON:GRAY,0.43 L X0.18 W X 0.18 H 80009 366-1559-01
-20 366-1559-00 8 PUSH BUTTON:GRAY 80009 366-1559-00
-21 ———— e 2 CONNECTOR,RCPT:(SEE J700 AND J1520 EPL)
-22  210-0255-00 2 TERMINAL,LUG:0.391" ID INT TOOTH 80009 210-0255-00
23 —mmmm —em- 2 CONNECTOR,RCPT:(SEE J20 AND J1370 EPL)
L 3 CONNECTOR,RCPT:(SEE J420,J1125 AND J1200 EPL)
~25  —me—em —eme- 2 RESISTOR,VAR:(SEE R1210 AND R1375 EPL)
(ATTACHING PARTS FOR EACH)
-26  210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2X20224-402
-27  210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD
- - - K - = -
-28  ————= 2 RESISTOR,VAR:(SEE R50 AND R1130 EPL)
(ATTACHING PARTS FOR EACH)
-29  210-0583-00 1 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743  2X20224-402
-30  210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD
-_— - = X - - -
=31 emmmm e 1 RESISTOR,VAR:(SEE R1270 EPL)
-32  210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD
-33  358-0029-00 1 BSHG,MACH.THD:HEX,0.375-32 X 0.438"LONG 80009 358-0029-00
(ATTACHING PARTS)
=34  210-0590-00 1 NUT,PLAIN,HEX.:0.375 X 0.438 INCH,STL 73743  2X28269-402
-35  210-0012-00 1 WASHER,LOCK:INTL,0.375 ID X 0.50" OD STL 78189 1220-02-00-0541C
- - e K - - -
-36 358-0029-00 3 BSHG,MACH.THD:HEX,0.375-32 X 0.438"LONG 80009 358-0029-00
(ATTACHING PARTS FOR EACH)
-37  210-0590-00 1 NUT,PLAIN,HEX.:0.375 X 0.438 INCH,STL 73743  2X28269-402
-38  210-0978-00 1 WASHER,FLAT:0.375 ID X 0.50 INCH OD,STL 78471 OBD

REV D, SEPT 1979
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Replaceable Electrical Parts—FG 504

Tektronix  Serial/Model No. Mir
Ckt No. Part No. Eft Dscont Name & Description Code  Mfr Part Number
R936 301-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.50W 01121 EB6815
R938 317-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105
R942 321-0097-00 RES. ,FXD,FILM:100 OHM,1%,0.125W 91637 MFF1816G100ROF
R945 321-0087-00 BO10100 B030719 RES.,FXD,FIIM:78.7 OHM,1%,0.125W 91637 MFF1816G78R70F
R945 321-0090-00 B030720 RES. ,FXD,FIIM:84.5 OHM,1%,0.125W 91637 MFF1816G84R50F
RO47 315-~0360-00 RES, ,FXD,CMPSN:36 OHM,5%,0.25W 01121 CB360S
R950 311-1260-00 RES. ,VAR,NONWIR:250 OHM,10%,0.50W 32997 3329p-L58-251
RIS2 321-0030-00 RES. ,FXD,FTLM:20 OHM,1%,0.125W 91637 MFF1816G20ROOF
R958 315-0273-00  BO10100 BO030719  RES.,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735
RI958 SELECTED B030720
R960 315-0150~00 RES. ,FXD,CMPSN:15 OHM,5%,0.25W 01121 CB1505
R965 317-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.125W 01121 BB10OS
R970 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB200S
R974 308-0297-00 RES. ,FXD,WW:24.7 OHM,1%,3W 91637 RS2B-K24R70F
RI80 315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
R982 301-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0,50W 01121 EB1005
R983 315-0103-00 XB0O30000 RES. ,FXD,CMPSN:10K OHM,S5%,0.25W 01121 CB1035
R984 301-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.50W 01121 EB100S
R1015 311-1558-00 RES.,VAR,NONWIR:20K OHM,20%,0.50W 73138 91A R20K
R1016 315-0682-00 RES, ,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825
R1024 317-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105
R1028 301-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.50W 01121 EB6815
R1030  317-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105
R1036 301-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.50W 01121 EB6815
R1038 317-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105
R1042 321-6097-00 RES. ,FXD,FILM:100 OHM,1%,0.125W 91637 MFF1816G1lOOROF
R1045 321-0087-00 BO10100 BO030719  RES.,FXD,FILM:78.7 OHM,1%,0.125W 91637 MFF1816G78R70F
R1045 321-0090-00  B030720 RES. ,FXD,FILM:84.5 OHM,1%,0.125W 91637 MFF1816GB4R50F
R1047 315-0360~00 RES. ,FXD,CMPSN:36 OHM,5%,0.25W 01121 CB360S
RI1050  311-1260-00 RES.,VAR,NONWIR:250 OHM,10%,0.50W 32997 3329P~L58-251
R1052 321-0030-00 RES. ,FXD,FILM:20 OHM,1%,0.125W 91637 MFF1816G20RO0OF
R1070  315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB200S
R1074 308-0297~00 RES. ,FXD,WW:24.7 OHM,1%,3W 91637 RS2B-K24R70F
R1080  315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0,25W 01121 CB200S
R1082 301-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.50W 01121 EB100S
R1083 315-0103-00 XBO30000 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R1084  301-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.50W 01121 EB100S
R1090  321-0220-00 RES.,FXD,FILM:1,91K OHM,1%,0.125W 91637 MFF1816G19100F
R1092  315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
R1096  305-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,2W 01121 HB1015
R1098  305-0101~00 RES. ,FXD,CMPSN:100 OHM,5%,2W 01121 HB1015
R1100A,B 311-1775-00 RES.,VAR,NONWIR:1.6K X 2.5K OHM,15%,0.50W 01121 13M814
R1102 323-0068-00 RES. ,FXD,FILM:49.9 OHM,1%,0.50w 75042 CECTO-49RS0OF
R1104  323-0068-00 RES. ,FXD,FILM:49.9 OHM,1%,0.50W 75042 CECTO-49R90F
R1110  307-1024-00 ATTENUATOR, FXD: 80009 307-1024-00
R1112  307-1024-00 ATTENUATOR,FXD: 80009 307-1024-00
R1114  307-1037-00 ATTENUATOR,FXD:50 OHM,10 DB 80009 307-1037-00
R1120  315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1122  315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB102S
R11301  311-1851-00 RES.,VAR,NONWIR:15K OHM,1W 01121 14M212
R1132  315-0273-00 BO10100 BO10163 RES.,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735
R1132  321-0341-00 BO10164 BOl0174 RES.,FXD,FILM:34.8K OHM,1%,0.125W 91637 MFF1816G34801F
R1132  321-0336-00 BO10175 RES.,FXD,FILM:30.9 OHM,1%,0.125W 91637 MFF1816G30901F

lpurnished as a unit with $1130.

REV. A JUNE 1977
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Replaceable Mechanical Parts—FG504

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mir. Code Manutfacturer Address City. State, Zip
000CY NORTHWEST FASTENER SALES, INC. 7923 SW CIRRUS DRIVE BEAVERTON, OREGON 97005
000EX O'HARA METAL PRODUCT COMPANY 542 BRANNAN STREET SAN FRANCISCO, CA 94107
0000Y PLASTOCK, INC. 380 CHESTNUT STREET NORWOOD, NJ 07648
00779 AMP, INC. P O BOX 3608 HARRISBURG, PA 17105
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTOR P O BOX 5012, 13500 N CENTRAL

GROUP EXPRESSWAY DALLAS, TX 75222
05820 WAKEFIELD ENGINEERING, INC. AUDUBON ROAD WAKEFIELD, MA 01880
11897 PLASTIGLIDE MFG. CORPORATION P O BOX 867, 1757 STANFORD ST. SANTA MONICA, CA 90406
12360 ALBANY PRODUCTS CO., DIV. OF PNEUMO

DYNAMICS CORPORATION 145 WOODWARD AVENUE SOUTH NORWALK, CT 06586
13103 THERMALLOY COMPANY, INC. 2021 W VALLEY VIEW LANE

P O BOX 34829 DALLAS, TEXAS 75234

22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
26365 GRIES REPRODUCER CO., DIV. OF COATS

AND CLARK, INC. 125 BEECHWOOD AVE. NEW ROCHELLE, NY 10802
42838 NATIONAL RIVET AND MFG. CO. 1-21 EAST JEFFERSON ST. WAUPUN, WI 53963
55210 GETTIG ENG. AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16875
70276 ALLEN MFG. CO. P. 0. DRAWER 570 HARTFORD, CT 06101
71159 BRISTOL SOCKET SCREW, DIV. OF

AMERICAN CHAIN AND CABLE CO., INC. P O BOX 2244, 40 BRISTOL ST. WATERBURY, CT 06720
73743 FISCHER SPECIAL MFG. CO. 446 MORGAN ST. CINCINNATI, OH 45206
73803 TEXAS INSTRUMENTS, INC., METALLURGICAL

MATERIALS DIV. 34 FOREST STREET ATTLEBORO, MA 02703
74445 HOLO-KROME CO. 31 BROOK ST. WEST HARTFORD, CT 06110
77250 PHEOLL MANUFACTURING CO., DIVISION

OF ALLIED PRODUCTS CORP. 5700 W. ROOSEVELT RD. CHICAGO, IL 60650
78189 ILLINOIS TOOL WORKS, INC.

SHAKEPROOF DIVISION ST. CHARLES ROAD ELGIN, IL 60120
78471 TILLEY MFG. CO. 900 INDUSTRIAL RD. SAN CARLOS, CA 94070
79136 WALDES, KOHINOOR, INC. 47-16 AUSTEL PLACE LONG ISLAND CITY, NY 11101
79807 WROUGHT WASHER MFG. CO. 2100 S. O BAY ST. MILWAUKEE, W1 53207
80009 TEKTRONIX, INC. P 0 BOX 500 BEAVERTON, OR 97077
82647 TEXAS INSTRUMENTS, INC.,

CONTROL PRODUCTS DIV. 34 FOREST ST. ATTLEBORO, MA 02703
83385 CENTRAL SCREW CO. 2530 CRESCENT DR. BROADVIEW, IL 60153
86928 SEASTROM MFG. COMPANY, INC. 701 SONORA AVENUE GLENDALE, CA 91201
87308 N. L. INDUSTRIES, INC., SOUTHERN SCREW

DIV. P. 0. BOX 1360 STATESVILLE, NC 28677
93907 CAMCAR SCREW AND MFG. CO. 600 18TH AVE. ROCKFORD, IL 61101
98978 INTERNATIONAL ELECTRONIC RESEARCH CORP. 135 W. MAGNOLIA BLVD. BURBANK, CA 91502

6-2
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Replaceable Electrical Parts—FG 504

Tektronix  Serial/Model No. Mr
Ckt No. Part No. Etf Dscont Name & Description Code Mfr Part Number
R1134 315-0103-00  BO10100 BO10163  RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R1134 321-0289-00 B010164 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R1136 315-0103-00 B010100 BO10163  RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R1136 321-0289-00  B010164 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R1138 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816Gl0001F
R1140 311-1757-00 RES. ,VAR,NONWIR:2.5K OHM,10%,0.50W 32997 3326H~GAB-252
R1142 321-0289-00 RES. ,FXD,FIIM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R1146 315-0163-00 RES. ,FXD,CMPSN: 16K OHM,5%,0.25W 01121 CB1635
R1150 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1154 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0,25W 01121 CB1025
R1156 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R1160 303-0390-00 BO10100 B029999  RES.,FXD,CMPSN:39 OHM,5%,1W 01121 GB3905
R1160 306-0390-00  B0O30000 RES. ,FXD,CMPSN:39 OHM,10%,2W 01121 HB3901
R1164 315-0823~-00 RES. ,FXD,CMPSN:82K OHM,5%,0.25W 01121 CB8235
R1174 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1176 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R1180 303-0390-00 BO10100 B029999  RES.,FXD,CMPSN:39 OHM,5%,1W 01121 GB3905
R1180 306-0390-00  BO30000 RES.,FXD,CMPSN:39 OHM,10%,2W 01121 HB3901
R1190 315-0303-00 RES.,FXD,CMPSN:30K OHM,5%,0.25W 01121 CB3035
R1200  315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R1202 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R1204 315-0332-00 RES. ,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325
R12101  311-1320-00 RES. ,VAR,NONWIR:5K OHM,1W,W/SW 12697 381CM-39700
R1215 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CBS115
R1217 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0,25W 01121 CB1525
R1220 315-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
R1222 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R1228 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0,25W 01121 CB5115
R1230  315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R1234 315-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
R1240 315-0511-00 RES. ,FXD,CMPSN:51C OHM,5%,0.25W 01121 CB5115
R1242 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R1245 315-0561-00 RES. ,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
R1250  315-0121-00 RES. ,FXD,CMPSN:120 OHM,5%,0.25W 01121 CB1215
R1254 315-0121-00 RES. ,FXD,CMPSN:120 OHM,5%,0.25W 01121 CB1215
R1256 315-0152-00 RES. ,FXD,CMPSN:1,5K OHM,5%,0.25W 01121 CB1525
R1258 315-0362-00 RES. ,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625
R1264 315-0681-00 RES. ,FXD,CMPSN: 680 OHM,5%,0.25W 01121 CB681S
R1270 311-1712-00 RES. ,VAR,NONWIR:20K OHM,10%,1W 01121 SPSG0O40S203UA
R1274 321-0394~00 RES. ,FXD,FILM:124K OHM,1%,0.125W 91637 MFF1816G12402F
R1276 315-0472-00 RES. ,FXD,CMPSN:4,7K OHM,5%,0.25W 01121 CB4725
R1278 321-0260-00 RES. ,FXD,FILM:4.,99K OHM,1%,0.125W 91637 MFF1816G49900F
R1282 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R1284 315-0202-00 RES. ,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
R1295 321-0128-00 RES.,FXD,FILM:210 OHM,1%,0.125W 91637 MFF1816G210ROF
R1298  315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R1300  315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CBS115
R1302 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R1305 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1308 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.,25W 01121 CBS5115
R1310 321-0079-00 RES.,FXD,FILM:64.9 OHM,1%,0.125W 91637 MFF1816G64R90F
R1316  315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R1320  315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

1Furnished as a unit with S1210.
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Section 6—FG504

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are availabte from or through your local
Tektronix, inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become availabie,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore
important, when ordering parts, to include the tollowing
information in your order: Part number, instrument type or
number, serial number, and modification number it applicable.

it & part you have ordered has been repiaced with & new or
improved part. your local Tektronix, Inc. Field Office or
representative will contact you concerning any change in part
number.

Change information, it any, is iocated at the rear of this
manual.

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number

00X Part removed after this seria! number

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index
numbers to the iliustrations.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relationships. Foliowing is an exampie of the indentation system
used in the description column.

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component

Detail Part of Assembly and/or Component
Attaching parts for Detail Part

Parts of Detail Part
Attaching parts for Parts of Detail Part

Attaching Parts always appear in the same indentation as
the item it mounts, whiie the detail parts are indented to the right.
Indented items are part of, and included with, the next higher
indentation. The separation symbol - - - * - - - indicates the end of
attaching parts.

Aftaching parts must be purchased separately, uniess otherwise
specified.

ITEM NAME

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

ABBREVIATIONS

b INCH ELCTRN  ELECTRON

# NUMBER SIZE ELEC ELECTRICAL

ACTR ACTUATOR ELCTLT ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT

ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT

ASSEM ASSEMBLED EXT EXTERNAL

ASSY ASSEMBLY FiL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE

AWG AMERICAN WIRE GAGE FLH FLAT HEAD

8D BOARD FLTR FILTER

BRKT BRACKET FR FRAME or FRONT

BRS BRASS FSTNR FASTENER

BRZ BRONZE FT FOOT

BSHG BUSHING FXD FIXED

CAB CABINET GSKT GASKET

CApP CAPACITOR HDL HANDLE

CER CERAMIC HEX HEXAGON

CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HV HIGH VOLTAGE

CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE [Is} INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION

DWR DRAWER IMPLR IMPELLER

IN INCH SE SINGLE END
INCAND INCANDESCENT SECT SECTION

INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NIP NIPPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

oBbD ORDER BY DESCRIPTION sQ SQUARE

oD OUTSIDE DIAMETER SST STAINLESS STEEL
OVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE Sw SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE TPG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGD RIGID \ VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER W’ WITH

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

6-1



Replaceabie Electrical Parts—FG 504

Tektronix  Serial/Model No. Mfr
Ckt No.  Part No. Eff Dscont Name & Description Code  Mfr Part Number
R1324 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1328 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
R1330  315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
R1331  315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
R1332 315-0514-00 RES. ,FXD,CMPSN:510K OHM,5%,0.25W 01121 CB5145
R1334 321-0396-00 RES. ,FXD,FILM:130K OHM,1%,0.125W 91637 MFF1816G13002F
R1340  315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
R1345 315-0102-00 RES. ,FXD,CMPSN:1X OHM,5%,0.25W 01121 CB1025
R1370  315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB103S
R1372 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
r13751  311-1320-00 RES. ,VAR,NONWIR:5K OHM,1W,W/SW 12697 381CM-39700
R1376  315-0332-00 RES.,FXD,CMPSN:3,3K OHM,5%,0.25W 01121 CB3325
R1380  315-0106-00 RES. ,FXD,CMPSN:10M OHM,5%,0.25W 01121 CB1065
R1384 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1386  315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1390  315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1392 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R1394 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
RI400  321-0272-00 RES. ,F¥D,FILM:6.65K OHM,1%,0.125W 91637 MFF1816G66500F
R1402 321-0287-00 RES. ,FXD,FILM:9.53K OHM,1%,0.125W 91637 MFF1816G95300F
R1406  321-0193-00 RES. ,FXD,FILM:1K OHM,1%,0.125W 91637 MFF1816G10000F
R1408 321-0289-00 RES. ,FXD,FIIM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R1410  321-0314-00 RES. ,FXD,FIIM:18,2K OHM,1%,0.125W 91637 MFF1816G18201F
R1412 321-0227-00 RES. ,FXD,FILM:2, 26K OHM,1%,0.125W 91637 MFF1816G22600F
R1416  315~0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1418 315-0272-00 RES. ,FXD,CMPSN:2,7K OHM,5%,0.25W 01121 CB2725
R1425 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R1435 311-1373-00 RES. ,VAR,NONWIR:5K OHM,20%,1W 01121 16M188
R1436  315-0361-00 RES. ,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
R1438 315-0134-00 RES. ,FXD,CMPSN:130K OHM,5%,0.25W 01121 CB1345
R1440  315-0155-00 RES. ,FXD,CMPSN:1.5M OHM,5%,0.25W 01121 CB1555
R1442 315-0134-00 RES. ,FXD,CMPSN:130K OHM,5%,0.25W 01121 CB1345
R1444 315-0101~-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R1448  315-0101-00 BOl0100 B029999  RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R1448 315-0202-00  B030000 RES. ,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
R1450  315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R1452  315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
R1456  321-0210-00 RES. ,FXD,FILM:1,5K OHM,1%,0.125W 91637 MFF1816G15000F
R1458  321-0222-00 RES. ,FXD,FIIM:2K OHM,1%,0.125W 91637 MFF1816G20000F
R1460  311-1562-00 RES.,VAR,NONWIR:2K OHM,20%,0.50W 73138 91A R2K
R1462 315-0682-00 RES. ,FXD,CMPSN:6,.8K OHM,5%,0.25W 01121 CB6825
R1466  315-0432-00 RES.,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325
R1467 315-0225-00 RES. ,FXD,CMPSN:2.2M OHM,5%,0,25W 01121 CB2255
R1470  315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R1475 311-1558-00 RES.,VAR,NONWIR:20K OHM,20%,0.50W 73138 91A R20K
R1476  321-0412-00 RES. ,FXD,FILM:191K OHM,1%,0.125W 91637 MFF1816G19102F
R1478  321-0222-00 RES. ,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
R1480  321-0357-00 RES. ,FXD,FILM:51.1K OHM,1%,0.125W 91637 MFF1816G51101F
R1484 321-0223-00 RES.,FXD,FILM:2.05K OHM,1%,0.125W 91637 MFF1816G20500F
R1486  315-0201-00 RES. ,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015
R1490  315-0184-00 RES.,FXD,CMPSN:180K OHM,5%,0.25W 01121 CB1845
R1495  315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
R1496 321-0408-00 RES. ,FXD,FIIM:174K OHM,1%,0,125w 91637 MFF1816G17402F

1Furnished as a unit with S1375.
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R1500  315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035

R1504  321-0289-00 RES. ,FXD,FIIM:10K OHM,1%,0.125W 91637 MFF1816G10001F
RI508  321-0253-00 RES. ,FXD,FILM:4.22K OHM,1%,0.125W 91637 MFF1816G42200F
RIS10  321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
RI512  315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035

RI514  315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB10O15

R1520  315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

R1525  315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

RI600  315-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705

RI602  321-0182-00 BO10100 B029999  RES.,FXD,FILM:768 OHM,1%,0.125W 91637 MFF1816G768ROF
RI602  321-0184-00  BO30000 RES. ,FXD,FILM:806 OHM,1%,0.125W 91637 MFF1816GBO6ROF
RI605  311-1566-00 BO10100 B029999  RES.,VAR,NONWIR:200 OHM,20%,0.50W 73138 91A-200ROM
R1605  311-1567-00  B0O30000 RES. ,VAR,NONWIR:100 OHM,20%,0,50W 73138 91A-100ROM
R1607  321-0175-00 BO10100 B029999  RES.,FXD,FILM:649 OHM,1%,0.125W 91637 MFF1816G649ROF
R1607  321-0177-00  BO30000 RES. ,FXD,FILM:681 OHM,1%,0.125W 91637 MFF1816G681ROF
RI610  315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

RI612  315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25 01121 CB2225

R1614  315-0621~00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215

R1620  315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035

R1624  315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705

R1626  307-0093-00 RES.,FXD,CMPSN:1.2 OHM,5%,0.500 01121 EB12G5

RI640  315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525

R1642  323-0210-00 RES.,FXD,FILM:1.5K OHM,1%,0.50W 75042 CECTO-1501F
R1644  323-0193-00 RES. ,FXD,FILM:1K OHM,1%,0.50W 75042 CECTO-1001F
R1648  315-0621-00 RES. ,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215

RI650  315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035

R1652  321-0257-00 RES. ,FXD,FILM:4.64K OHM,1%,0.125¢ 91637 MFF1816G46400F
R1654  321-0096-00 RES. ,FXD,FILM:97.6 OHM,1%,0.125W 91637 MFF1816G97R60F
R1661  315~0102-00 XB030000 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

R1662  315-0510-00 XB030000 RES. ,FXD,CMPSN:51 OHM,5%,0,25W 01121 CB5105

R1663  308-0767-00 RES.,FXD,WW:1.1 OHM,5%,1W 75042 BW20-1R100J
RI674  315-0102-00 XB010125 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025

R1675  315-0102-00 RES. ,FXD,CMPSN:1XK OHM,5%,0.25%W 01121 CB1025

RI692  304-0104-00 RES. ,FXD,CMPSN:100K OHM,10%,1W 01121 GB1041

R1700  315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705

R1702  315-0202-00 BO10100 B029999  RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025

R1702  321-0250-00  BO30000 RES.,FXD,FILM:3.92K OHM,1%,0.125W 91637 MFF1816G39200F
R1705  311-1567-00 RES. ,VAR,NONWIR:100 OHM,20%,0.50W 73138 91A-100ROM
R1707  315-0202-00 BO10100 B029999  RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025

R1707  321-0250-00  BO030000 RES. ,FXD,FILM:3.92K OHM,1%,0.125W 91637 MFF1816G39200F
R1710  315-0472-00 BO10100 B029999  RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725

RI710  315-0752-00  BO30000 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525

R1712  315-0202-00 XB030000 RES. ,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025

R1713  315-0202-00 XB0O30000 RES. ,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025

R1714  315-0621-00 RES. ,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215

RI715  315-0202-00 XBO30000 RES. ,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025

R1720  315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035

R1724  315-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705

R1726  307-0093-00 RES. ,FXD,CMPSN:1.2 OHM,5%,0.50W 01121 EB12G5

R1740  315-0472-00 BO10100 BO10124  RES.,FXD,CMPSN:4.7K OHM,5%,0.25VW 01121 CB4725

R1740  315-0152-00  BO10125 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525

R1742  323-0226-00 RES. ,FXD,FILM:2.21K OHM,1%,0.50W 75042 CECTO-2211F
R1744  323-0219-00 RES. ,FXD,FILM:1.87K OHM,1%,0.50W 75042 CECTO-1871F

4-18

REV. A JUNE 1977



l CRI&BO
132 !
| C1e8otd aio2| [ ‘ RI663
1500u* T € | [ i
D ¢ rigas I ]
25 VAL I cienn ©20 1
“ T o2z RIBSA ¥
138 L | N ST.6 }
—t
AiIe92
100K RI66! 1_?
sa Cloa2 |+ Ri652 [ "y
82 & a.64 JparT g FLTe inTCoN BOD)
Cies50 VRIeSZ N
11.6VAC ~005 27v Vo
s8
vasy LOCATED IN
I Q1640 Qieda #meaa MAINFRAME
1A 100K 2 RIESO
«Isv 10K e
R1642 ”
RI6A0 1-50K
T.
25VAC 5K P1662[6 Y-
[1:3 o
PALEN 16607 A2
PARTIAL A3
+asv LOOP BOARD
“lciees
FI615 CRI665 Tsouf
1A PI665
<333
\e T 2 fa] [al
\ +28v +25v
+33.5v Ri6IG RI624 RI&R6
'ZB +15vV 20 criga2 a7 [ l
- 3
9160[_10 m‘?go J +15V +I5V
2 [ 5.0
2tnse Qie20 104 ” “ ’ﬂ:‘%lg‘rg::cn&'n
N e +ISV ~ )
EROM RI602S  aDu nigi2 — Qi62e na Pt .
P5-8 806 2.2k oiz] ao LOCATED IN £
DIAG UEOE o/ & 005 § MAINFRAME ” +lcietolcieta
100 Y RI620 2 100uF
. Ycmieoe Q1610 § 10K e -1sv € -I1Sv
‘Rye0r ! P L
1
ps C1608 $RIGIO D‘“’GI
VRi608 .01 K
* i + 5V
*..Lcssgag i_cmeso
M
» RIGTS
1K
[FoweR]
&L | uIeSo % [POWER ]
wsv{ | 1808 DSI6TS
- 22 Hin outl =+ SV
| gepy  Lson T
e oM +*25V
s i3 22
RII30
DIAG
[~ AND TO
*i/cslgag ke D::Lac:rc
T S0~ —15vV Dgﬁ- SO
PARTIAL A2
+15v iCR!JBO P'75§a15[ FUNCTIGN BD
S f;] —
v RINO +25v +25v
7.5
1T w n l
At e +1sV 5v
@
cnvaLlcneoo
4 malo ATpF T T ATuF
ciT20) LOCATED IN E]mzn =
005 MAINFRAME vsv sv
N TA D|765 [_]I
Q720 - 10
[Grai\e G 3 £
4 I ”cnve s CITT0
CRITE2 RiT24 f2 SAWET TATuE
-1y %) ar Ri1T26 -5V 15V
[ 620 e I plz"l
> asv 4 , asv
[
P“bll
Ffeires
S0uF il
SEE PARTS LIST FOR EARLIES T 50~ —asy ssgo& 2 —asv
VALUES AND SERIAL NUMBER —— e 2
3a RANGES OF OARTS DUTLINED CRITES RII3O
— OR DEFICTED IN GREY - J @ @ Dide <
[ IETS PI660[2Y 3 PP
(——. DIAG
| aa 25v PI662[T A=
— -
lae a 1 PART Ad FLTG INTCON BD |
lhl74 VRI740 + NOTE: P1660 PINS
sV AR oy e ETY 4¢5 NOT PRESENT
I 9a RiT42 4 rirso QIT6Q) PI660 ON BOARD.
D —— ] 10K
2.2 S 552 o 2 6A
' [t LOCATED IN
98 (] Qlraz _esv MAINFRAME
1 Ri1aa (RI762 V‘ fe=r)
” 1.87K A
cirso vairs AT
-25v N L 2Tv
“Ritee QT2 ¢miTs2
3K a.6ax Pies2[3 Y7
SRITS4 toies0[IAT
Q750 1.6 /
w1798
620
RITE3
()
.
==
PARTIAL Al MAIN BOARD |

FG S04

REV B,APR 1979
2029-37

POWER SUPPLY &



Replaceable Electrical Parts—FG 504

Tektronix  Serial/Model No. Mtr

Ckt No. Part No. Eff Name & Description Code  Mfr Part Number
R1746 315-0302-00 XB030000 RES. ,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
R1748 315~0621-00 RES. ,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215
R1750 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R1752 321-0257-00 RES. ,FXD,FIIM:4.64K OHM,1%,0.125W 91637 MFF1816G46400F
R1754 321-0096~00 RES.,FXD,FILM:97.6 OHM,1%,0.125W 91637 MFF1816G97R60F
R1761 315-0102-00 XB030000 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1762 315-0510-00 XB030000 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R1763 308-0767-00 RES. ,FXD,WW:1.1 OHM,5%,1W 75042 BW20-1R100J
RT317 307-0122-00 RES. ,THERMAL:50 OHM,10% 50157 3D1515
RT318 307-0122-00 RES., THERMAL:50 OHM,10% 50157 3D1515
RT748 307-0122-00 XB010165 RES. , THERMAL:50 OHM, 10% 50157 3D1515
RT1456  307-0126-00 RES. , THERMAL:100 OHM, 10% 14193 2D21-101K
ssol 311-1851-00 RES.,VAR,NONWIR:15K OHM, 1w 01121 14M212
5195 260~1208-00 SWITCH,PUSH : DPDT 80009 260-1208-00
5240 263-1140-00 ACTR ASSY,CAM S: BOOO9 263-1140-00
$590 263-1139-00 ACTR ASSY,CAM S: 80009 263-1139-00
S730A~F 260-1803-00 SWITCH,PUSH:6 BTN,2 POLE,3 IL,3PP,1OMM 71590 2XBM060000-974
$1100 263-1138-00 B010100 BO029999 ACTR ASSY,CAM S: 80009 263-1138-00
§1100,  263-1138-01  B030000 DRUM ASSY,CAM S:AMPLITUDE DRUM TYPE 80009 263-1138-01
511307 311-1851-00 RES. ,VAR,NONWIR:15K OHM, 1w 01121 14M212
S1210 311-1320-00 RES. ,VAR,NONWIR:5K OHM,1W,W/SW 12697 381CM-39700
S1235A-D 260-1802-00 SWITCH,PUSH:4 BTN,2 POLE, INTERLOCK 80009 260-1802-00
513754  311-1320-00 RES. ,VAR,NONWIR:5K OHM,1W,W/SW 12697 381CM-39700
51435 263-1137-00 ACTR ASSY,CAM S: 80009 263-1137-00
us 156-0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00
U2s 156-01568-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00
U30 156-0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00
U45 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-00
U155 156-0067~00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-00
U215 156~-0335-00 B010100 B020287 MICROCIRCUIT,DI:OP AMPL,FET INPUT 27014 LHOO42CH
U215 156-0484-00 B020288 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0484-00
U375 156-0534-00 MICROCIRCUIT,LI:DUAL DIFF AMPL,14 LD DIP 02735 CA3102E
U530 156~-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-00
U710 156-0511-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NES513V
U770 155-0032-00 MICROCIRCUIT,LI:ML,PRE-AMPLIFIER 80009 155-0032-00
U1145 156-0105-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 27014 1IM301AN
U1215 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230~00
U1225 156~0369-00 MICROCIRCUIT,LI:TRIPLE LINE RE 80009 156-0369-00
U1295 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
U1340 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-00
U1445 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-00
U1470 156-0105-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 27014 1M301AN
U1480 156-0067~00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0067-00
U1490 156-0105-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 27014 LM301AN
U1495 156-0197-00 MICROCIRCUIT,LI:5 TRANSISTOR ARRAY B0O009 156-0197-00
U1500 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156~0067-00
U1690 156-0277-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 27014 1M340T-5
VR23 152-0279-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 80009 152-0279-00
VR275 152-0306-00 SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 81483 1N960B
VR295 152-0306~00 SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 81483 1N960B
VR310 152-0326-00 SEMICOND DEVICE:ZENER,0.4W, 7.5V, 5% 80009 152-0326-00
VR380 152-0280-00 SEMICOND DEVICE:ZENER,O0.4W,6.2V,5% 80009 152-0280-00
lFurnished as a unit with R50.

Furnished as a unit with R1130.

3purnished as a2 unit with R1210.

Furnished as a unit with R1375.
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VR462 152-0306~00 SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 81483 1N960B
VR470 152-0306-00 SEMICOND DEVICE:ZENER,O.4W,9.1V,5% 81483 1N960B
VR550 152-0280-00 SEMICOND DEVICE:ZENER,O0.4W,6.2V,5% 80009 152-0280-00
VR570 152-0280-00 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 80009 152-0280-00
VR775 152-0306-00 SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 81483 1N960B
VRS05 152-0508-00 SEMICOND DEVICE:ZENER,O0.4W,12.6V,5% 80009 152-0508-00
VR932 152-0405-00 SEMICOND DEVICE:ZENER, 1W,15V,5% 80009 152-0405-00
VR940  152-0520-00 SEMICOND DEVICE:ZENER,1W,12V,5% 14433 1N4742A
VR1032  152-0405-00 SEMICOND DEVICE:ZENER,1W,15V,5% 80009 152-0405-00
VRI040  152-0520-00 SEMICOND DEVICE:ZENER,1W,12V,5% 14433 1N47422
VRI608  152-0280-00 BO10100 B029999 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 80009 152-0280-00
VR1608  152-0227-00  B030000 SEMICOND DEVICE:2ENER,0.4W,6.2V,5% 80009 152-0227-00
VR1652  152-0147-00 SEMICOND DEVICE:ZENER,O0.4W,27V,5% 81483 1N971B
VR1675 152-0241-00 XBO10125 SEMICOND DEVICE:2ENER,0.4W,33V,5% 04713 1N973B
VR1740 152-0280-00 BO10100 B029999 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 80009 152-0280~00
VR1740 152-0227-00 B030000 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 80009 152-0227-00
VR1752  152-0147-00 SEMICOND DEVICE:ZENER,O0.4W,27V,5% 81483 1N971B

4-20



PARTIAL
Al MAIN BDI +iSV SV
SEE RrRi4i8
DIAG RI416 2.1k PARTIAL A4
+5v @ 1K FLOATING
INTERCONN
'\L $T130C MRS Q1420 r‘_z']‘“" BOARD
- SWP RST
SES ; TRIG SWP -
D'AG© @ p'alOE‘ SI37TS +Sv CIN) ’ ““““““““ ! 26A
parT\[MAN b FREE RUN| LJ I I
QF fITRIG b-- (ouT)
PART RI3TS/|¢sweep) R1406
TRIG LEVEL 310> -
<sn375> (SWEEP) — LYY Qi410
2] A
RI3TS < R1400
5K 6.65K
PI210[2 ,__,'.
PARTIAL .E = RI<02 RiqI2
PARTIAL RI380 ci380 2.26K
AQIFLTG Al MAIN 8D 1OM .005 -
PI3TO
INTSON wiq28
[s] SRITE
———eo—— .
22A ST K +lav
TRIG | RI372 —
IN 15K ul225C =0.av
3ione ov
yiaTo |, ?cm:ﬂa '3/3 Ci392|cI354 RId25 LanZ,, CF‘
[sweep Trie w NS S S . oK Q1430
INPUT Y RISTO fo criaTo ' RI394 |
IOK 14 RI3182 1K +10my
5 Lso LA ARTIAL A4
vy ~100wmv gL.%ATI‘I-\JG
al,i370 INTERCONNECT]
RIPKSQ R'?KSO -{ J P1440 BOARD
+3.8v F]praas RiSas n
% v
'—-LJ*MV /F Plads - > 254l
4 | PaRTIAL Al MAIN BOARD | W LiN ouT 1A LIN SWP OUT
‘ 2ff [3l)st3 SEE SEE
UI225A -4} _L l I ¢ p DIAG DIAG
cla3g8 ir claqol claaa ula4s $7308 5730A
OuF I 0. -00! I Tar /l/]"°‘7 +ISV LIN SWP|LOG swel STOP | SWEEP
4 +7 RIAS0 (ouT) SIS i FREQ | (ouT)
a’ 3 2, ‘SB * 2 +HSV oo 100 anN)
e 7 N Mo \3 q! I1ST %_;Ra_ga_‘ T
e 5 < Y7 S - 6 +o I PISO0 ;
¢ riazss [ grigao M ' Hdl |5|,|5T' = /Mo ! J1520 i
) 130K F 1 M TT 0 (% A AL o Q1450 3 o f2] - ,
] ) \ i ) ! D |sweep 7
ER : : h pIgao J;C'%fs RIa52 \ 0 RI‘SKEO “\fc"gglo ouTPUT s I
£a ’ \ Riqaq | 2K ) : m |
g2 i : 100 | /i/i»l.sv 18y t ‘ 4
i —ev LOG -o.8v HBV +lov ! , 0 ‘]
! l (2]
! Q1470 \ clasa N PEAK m /1./1 | | I
/ IOK  CRIATO 100 / o | )
t [t AA——— i} vls i !
| RI4A7S >
15V 20K Ulg48sA ) 2
| T i . 0 IS 3086 | a
) | | ! Riae7 !
2.2M R1460 | I
| | | | 2K R|'ga|q;’(6 150 mv !
! ! ' ! Do Y~ ~200mV !
' ' : : P 0 $RI456 RI484 :
ridv : ll f } GO T 1.50K 2.05K | l‘
t | L 4° A !
ﬂ——ﬂ- -14v : : | 1 %‘EQAKD ATIA562 puaso FISV ; PIS00 * Plaas 10 3
\ | ! ! 100 1 'siik 7 |Rldse Lo r]/‘ sl osa g ; RS )
: f RIq66 —~7 |-\ | =20 A > X 33w (STOP FREQ
I : : : 4.3K mase/i-no.uv als D ‘A_A? o /L ‘v/ "V DIAG
) ' ! 2.00K ¥ GTiomy) /]/ ciag p
| : | | = l -5y 022 Y_isv UIS00 plaas </\
' S 301
S T T 2100k Teiats Y1480 PART
] | ! I ! : i o1 141 UI4950D MAIN
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2. % CAM #5 ACTUATES ] 1% 1 ..:_ - .{ 100
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CLOSURE DOTS INDICATE — = —
A CONTACT CLOSED AND hd L o] e ] sy 12 1495E ATy .
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31435 ?
ulda85C
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Section 5—FG504

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 one are in microfarads (uF).
Resistors =  Ohms (§2).

Symbols used on the diagrams are based on ANS! Standard Y32.2-1975.

Logic symbology is based on ANS! Y32.14-1873 in terms of positive logic. Logic symbols depict the logic
function perfarmed and may differ from the manufacturer’s data.

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

A Assembly, separable or repairabie H Heat dissipating device (heat sink, S Switch or contactor
{circuit board, etc.) heat radiator, etc.) T Transformer
AT Attenuator, fixed or variable HR Heater TC Thermocouple
B Motor HY Hybrid circuit TP Test point
BT Battery J Connector, stationary portion u Assembly, inseparable or non-repairable
C Capacitor, fixed or variable K Relay (integrated circuit, etc.)
cB Circuit breaker L Inductor, fixed or variable v Electron tube
CR Diode, signal or rectifier M Meter VR  Voltage regulator (zener diode, etc.)
DL Deiay line P Connector, movable portion w Wirestrap or cable
DS Indicating device (lamp) Q Transistor or silicon-controiied Y Crystal
E Spark Gap rectifier z Phase shifter
F Fuse R Resistor, fixed or variable
FL Filter AT Thermistor

The foliowing special symbols are used on the diagrams:

Cam Switch Closure Chart
(Dot indicates switch closure)

interna! Screwdriver Adjustment

=== Strap or Link
AL Plug to E.C. Board

identifies Panel Controls,
Connectors, and Indicators

Modified Component—See Parts List
{Depicted in grey, or with grey outline)

\@g‘
¥

'Y

Y

50K

[
»

Plug Index
— GEL Value Selected at Factory

e\ eV am YV

Refer to Waveform
Refer to Diagram Number

|
®

Coaxial Connector

DIAG

I.
3

Ji4 Test Voltage

Shielding

Heat Sink

Decoupled or Filtered Voltage

Assembly Number

\

Board Name

Etched Circuit Board Outlined
in Black

Schematic Name and Number

il

RTICAL BOARD

JEAQT\AL_ Al
VERTICAL AMPLIFIERE)
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SV oS oV Vo
| =) (_E 'I 1|6 ] te
*Sv (TRIGGER)
s1210 l Si235
PART or-') o A < 8 D ul2Is uigas ui2ss
R1210 crriceen)| F % FREE - ? joral 1016 10131
RUN TRIG | |GATE LOCK
Piais[Y A3~ - - - -
N +SV I | J ) /Jva szB .Jve
s CRI235 : : ' °i<>
: : : o1 @ Lock f FREE RUN S ey
17 1 i | i 4.3V
fma,s : . ! b reie PN 2 TR P 1264
CRi2i2 2 $ 510 U, ! ! ' sl 493v | UI2ISA +5V 128
LDt S s i i o oame ¥ QATE sv \
! = L S/ Ml %5, UM
\ . RI250 N
P ul21S8 Doty NG Y 120 4.3y )
V2 10131 ———————0 :
+ 13 \
S ! \ g'jlgé Ql24s NS
ISAF b I \ +5V Q260
RI2I7 ! N
RI220$  L.SK A o ! AN %R‘lgga
at RI234 1 \ [
a7 : \ T/ Q1262
RI222 Q220 ! N Y
oK ! s N Qi2s50 Q254 (rizss
— GETED & I.5K
f—L—Jﬂ.v : 5 —fso Q 2 2
" - = Ve . Ri2az RI258
! _ls y SO 3.6K
r——-1_13-‘5v O— 3 R Q 1
b NELTUE -
INPUT Uja2se i '
(TRIGGER) c:l%oo \ VSSSiR ,__1_‘4.“ Y2 10131 /Jv : -
JI200 PI200 PI1201 JI201 R SYIVE
0 0 J(I}a 1._.);_1 CRI226 0.+ 3.3y ! meeo[__sl 4 I I
VAA/ 1
QWE Q,'ggo CR‘EES% ) 4.3y | PpI2ea(SA_4a __]
A M , g Nl N _
258 <-—E°M I pials *5v b1y : T
3 385 *sv |JI29SR eaiv 1284 0
g TRIG N [ -~ ey | P33 /2 1013l f Rige” $240
o W R1202 GRI3I2 RI324 : RI278 CRI285 (MULTIPLIER)
I&‘%CE%:TSD PI1210 |__I2L_ 0ly ofis . " X +25V  PI1270 X a8k |+ clasq CRI286 oiRe
B R1204 iSfe RI3I6 ! L M RS sy & J4™F wia
‘W PPART 1AL 3.3K RI2283 L Si0 ! RI270 W 2
PI21S lAl main 510 ¢ RI3083 \ 3l ] 20K T 5
3] p— 510 R ' Q1280 N ety
RI2I0 P pe ! -asv \,.»)—\/ :
SK ¢ e Lci20a | 1296 rRi282 .
(;’::i_GZ}:) _\N<H | RI384 —alf—s | il2 ass8 -5V
I PARTIAL GH ) ! FROM SEE
sizio ) SEE JAI MmaIN 8D @ *3eavli i ! w20 DIAG
OIAG | DIAG @ @
Ui223Aa I
| PARTIAL A3 LOOP BOARD
<6><7> i/2 1016 ! L | oopP 8 |
| p1275
i [:_j ’/_\P|N PIi63-3
| NOT USED
“ L RN 2
RI302 I T
510 m33| ci1330 3
o, i
]
P1345
1 TO
3.1V ! P20-|
ci3224: T @D '; - DIAG
Ul1285A 5600 T > d ®
/2 10131 v 32 v
) R1320 7/ ulagqo| Y RI3as PlIG3 I I
R -
o 9 M 741 wA—}
<) c Ri298 RI340 CI1340 g] FM OUTPUT 268
l——-’> 510 LSK 0. 7y
4 ] 5r———3 M»B-év
+3v PARTIAL
RI300$ A4 FLTG
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FROM PI28S JI_2ss u +2.5v
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DnAG
gRi2ss
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PARTIAL A2 FUNCTION BOARD |

N

[}

REV B, APRI979

1028-35

TRIG ~GATE -PHASE LOCK <&



FG 504

RS0 ADJUSTMENTS

Sq Comp Leading Edge

Step 20
R630 c1092 ep
Square Wave Level Output Impedance R1015
Step 28 Step 19 Input Oftset

R610
Rise and Fall Sym __| +25V
Step 22
R1605
+15 Adj
Step 1
+15V
R1705
+15 V Bal
Step 2
\ A1 Main Board
Cc922
Sq Comp Short Term Sq Comp Long —15v
Step 20 Step 20 R155
Min Dial Sym Cal
R1050 o C340 Stepy7
Sq COE'“;’ Trailing Ht Loop Comp
ge Step 24
Step 20 P R52 R10
Top Dial Sym Cal Stop Freq Cal
TP Step 6 and 25 Step 16
'
o 40 Ca
_R8S55 R360 Step 9 and 10
Sine Gain . -
Step 26 Triangle Dc Level & g
Step 5 and 25 [ R215
R1475 R1460 R870 R790 _P1500 R740 p3d Lt Sym Cal
Log Peak  Ramp Peak Am Bal Sine Otfiset Pin 1 Ramp Sine Drive R365 e Step 8 and 25
Step 23 Step 23 Step 29  Step 27 Step 23  Step 25 HI Loop De Level [ﬁ _
Step 24 \
‘ w20
4 = Phase Lock Jumper
css7 ] /','H:
Sine Flatness s ="
Step 21 ! -
: s& %@:)@
| .
Qe
t = o &
R11§ e —— — 4
Dial Min Cal }D e Bi JE[D
Step 9 and 11 oy N - el e
\ A3 Loop Board
C325 C195 R128
R1140 Hf Loop Comp 40 MH, Cal 20 MH, Cal
Offset Balance ———— Step 24 Step 13 and 15 Step 14 and 15
Step 17 ]
C242
. 4 MH, Cal
A2 Function Board Step 12 2028-24

REV B, APR 1879






FG 504

A3 LOOP BOARD COMPONENT LOCATIONS

:;Tmmu..

) J

-

9id

P5

* logzd

" lggzal -

s _mnwm> v

C340

1670

e

-~CR352
R352

“wao

w— iR 1G5 »—.—M-—e“ — —

Mwnvm_ by

B

{ zoza B
"+ {oozal

Qss
~ /R58 :
TCR190TCR1B8 TR186

S240

_CR#84

FCR180 GR182

75

o

L

R115
S

2028-25

1 Located on back

of board.

*See Parts List for
serial number ranges.
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NOTES!
I. CLOSURE DOTS INDICATE 'A' CONTACTS
+25V CLOSED AND ‘8 CONTACTS OPEN.
csae 2.'8 CONTACTS ARE ON COMPONENT
s ss SIDE OF THE BOARD.
) va8Yy
R $Q COMP €978
R94E; RSJT LEADING Q.
84.5 EDGE = SH00.
csar +25Vv SI1100:
o L ATTENUATOR (dB
200mH A Q9850 2203 35°%50 t (a8) | ow
[¢] o] o o7 9] ¢ o
> F)—4coTs & A4 hd Al - || -to
2555 cote| d.TuF . . . e] -20
/] o . 0 -30
v \/\ R952 B 1 1 [el o] -a0
jo—tg i —aq —t
/\/_ 20 Lcoso e RST4 1 » -50
v i 470 s24a.7 v :
e 1 2 3 aq 5 6
I Il i 1 | 1
ity Toatat ' ! ! ! ! '
395?(6 % Q.l ¥25V : ! : : : ! OPEN CIRCUIT
' Q9s2 N N b ! v
Q970 +24v Ril00 ! | ' | I !
FfROM  P900Jzoo RS02 [ ' i | i ! i
palel FCo 100 s VOLTS P-P X t | ! ! i -isv
P *ﬁﬁ)g +i7.5v 2 H OPEN CIRCUIT | 1' ! ! ! |
VAR)
& Loy VA 20”1 R8° | Qoeo : . o | [euTeuT]
t -6V AA H 16V , ! ! , ! Fli20
3.6K 1-ds T Q\ﬁ s \/\ A 'a la 'a la ' A \SA JI120 PII20 U2
/ 983! Ro84a3 ey ™ ‘ | | ? Eﬁ
s O e < 1
10K o 3 /R'joooga ! : . RINC : 5 Ui : : 5 Ritlg : . RH20 RI22
SQ COMP L 2 sl L iR 1K IK pII25
LONG TERM CR962Y R'9082<E A 0—20d8B}+0 0—20dB (-0 o AMA '.'Av;
A R1104 Ll EWV—‘
:-—-~j. 09 as.9 = L1120
Ro383 %0 | Lkcses 0 100 - BOuH
SEC LT .ol A -
c9s5L cios2 RI092
o 5-25 10
c934 R960S
o1 T 15 ¢ \
ouUTPUT
| roes IMPEDANCE
30
210823
10
+isv CRS60Y RICBA S
10 ¢
oz y
Rio83]
INPUT sV oK~ Q1080 [ Y Jeuea
OFFSET RIOIE Ri024
Qs 0O &8k S| +iov pTE)So\') HS
20K 4t Q1040 s Qé%"'o 30 OFESET VOLTAGES vARY +asv
oF e
QI030 = =178 M RS Rire sETTING R%S“é
e &= QI0TO =
VRI040 +25V
26 Ql052 2y
SLE U ’\/\—25\/ anass RHS4as*Lclisa AL 22N
R RI042 s 1ox ' allad (21 HS
100 l cios0 AT T GTED N
R 470 RUSE e oY * ¢
RI04 RIOS2 ! 1160
cRrioaz 20 RIOS0 clsSe Q e RI190
250 OFFSET 3 30k
cRI043 SEE BALANCE Q150 -0l
aD DIAG unas ourruT |
< @ @ +25v 0 3o A0 a8
1SV RiIS0
Lioas v ) RUA0 e 2x0 3I—> 274
100nH Q630 i o Flox's zsks 1™0s X | RI64 S PA A
A -2sv RI30 \O_E,;J“ G| 3. 48 82k ¢ RTIAL A4
A £ SQ COMP ISK i e 1 NOTE!
RIOAS.  pio47 lcxo47 TRAILING P gé'gi RII36 | Cila6[ ISV RII46 % mou
8a.5 36 ou EDGE Casy ! - 10K | .00l 16K MOUNTED ON
! :
dloae i -as5v ¥ L) fcme
0.1 SH30 Nell
. RITE PI160 HS
~asv q]
7 *
1090 (oFFsET) QUTO — Q8o
o LSIK RI138 ¢ R1IT4 A’
T L T 7y 10k 1K Preo(EA A%~
' i STT L T 1 .- 5Q COMP -25v
$I950 TTSHORT TERM
RI180
PARTIAL Al MAIN BOARD] e
-asv
PARTIAL AR FUNCTION 8OARD |
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CKT GRID|CKT GRID|CKT GRID|CKT GRID|CKT GRID
NO LOC |[NO LOC |NO LOC |NO LOC |NO LOC
C72 C5 P5 F1 R80 D3 |R295 D2 |[R1274 G6
c78 Ccé6 P20 H1 |R85 D5 |R300 D2 |R1276 F6
csao* c5 P125 J3 |R88 DS |R315 E4 |[R1278 F6
C95 ES P710 16 R90 E5 R317 D4 |[R1282 F6
C98 E5 P720 J5 |R92 D5 |R322 D3 |R1284 F6
c106 De |P1264 E6 |R95 D5 |R325 D4 |(R1674* ¢
C195 F4 P1270 G6 |R98 D5 |R327 D4
C210 t P1276 J4 |R100 D5 |R329 D4 |RT317 D4
C240 F4 P1666 C1 |R102 ES R331 D4 |RT318 D4
C242 F4 Qss gq [|R104 D5 |R336 D2
C244 Fa Q65 cs |R108 ES R340 D2 |S185 Ja
C246 F5 Q8o cs |R114 A2 |R342 D2 |s240 H5
Cc248 G4 |qao ps |R115 A6 |R344 D2
C250 Fa Q100 ps |R120 A5 R346 D2 jUs G1
C255 E3 Q165 g3 |R128 H6 |R350 C3 |U25 G6
C275 E3 Q170 F2 |R130 H6 |R352 D3 | U30 12
C290 F2 Q175 Es [|R134 J3 R356 D3 | U45 G3
C300 D2 | qa2s 13 R136 J3 R358 C3 | U155 G2
C315 E3 Q230 i3 R138 G2 |R360 B2 |U215 H3
C325 C4 1Qqos5A E3 R140 G2 |R363 B3 | U375 C3
Cc327 o1} Q2558 E3 R143 G2 |R365 C3 (U710 Jé
C329 c4 Q270 E2 R145 H2 |R367 B3
C331 Cc4 Q280 E2 R147 H2 R370 C3 |VR23 H2
C340 Cc1 Q285 E2 R150 H3 R372 B3 |[VR275 E2
C342 c2 Q295 D2 R155 G3 |R375 C4 {VR295 D3
C344 c2 Q310 D3 R158 G2 |R380 C5 |VR310 D3
C346 c2 Q395 B4 R160 G2 |R382 C5 |VR380 B6
C380 Ccs5 Q406 Ad R162 F2 R385 C3 |VR462 B3
C387 B3 Q410 BS R165 F3 R387 'B3 |VR470 B2
Cca715 A3 Q415 BS R170 F2 R390 B3 | VR1675* 1
C480 B2 Q450 Ba R172 F2 R395 B5
C712 J5 Q456 B3 R175 E5 R397 B5 (w20 H33
Cc1284 E5 Q462 B3 R195 F5 R398 B5
Cc1670 B1 Q470 B2 R200 14 R400 B4
C1671 B2 Q720 J5 R202 14 R402 B5
c1672 E1 Q1280 F5 R204 G4 R406 B4
C1673 B2 Q1675 + R206 H4 R409 B4
R208 H4 R410 B4

RS g3 |R210 H4 R412 B4
CR20 12 R10 Gz [R212 H2 R415 B4
CR21 12 R12 H2 [R215 H2 R417 BS
CR85 C5 |R14 12 R220 14 R419 AS
CR108 D5 pop H3 [R225 13 R420 A4
CR180 D5 R23 H2 |[R228 13 R450 B4
CR182 E5 R25 g6 |[R235 G4 R452 B3
CR184 ES R28 G6 R250 F4 R454 B3
CR186 E4 R30 H3 [R252 F3 R456 A3
CR188 E4 R32 H6 R255 E3 R458 B3
CR190 D4 R34 12 R258 E3 R462 A2
CR218 I3 R36 14 R260 F3 R465 A3
CR220 I3 R38 g3 |R262 F2 R470 B2
CR352 D3 R42 F2 [R265 E3 R475 A3
CR356 D3 R4S G3 [R270 E3 R480 B3
CR462 A2 R52 F3 |R27M E2 R700 Jé
CR470 B2 R54 F2 |R272 E3 R704 K6
CR1285 F6 R58 E4 |R275 E4 R706 Jé
CR1286 F5 R65 c4 |R280 E2 R708 16

R68 cs |R28s E2 [R710  J6
J300 D1 R70 cs5 |R287 g2 |R716 J5
J406 A4 R72 C5 |R288 D3 R717 15
J418 AS R76 C5 |R290 E2 R720 Ja
J485 B2 R78 cs
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P300 o— R7843
b
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|
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i
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|
| ‘ R850 l
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| | Rasa OFFSET lg |
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CONTROLS AND CONNECTORS

FREQUENCY Hz (START)
Selects frequency of operation
or start (lowest) frequency in
sweep mode.

STOP FREQ
Selects ending (highest) tre-
quency in sweep mode.

FREQ +10
Lit when variable SYMMETRY
knob is pulied.

Z,

RUN (button out) provides
normal operation. HOLD (but-
ton in) disables the generator
and provides a dc output at a
level equal to the dc level of the
signal at the time the generator
is disabled.

VCF INPUT
Externally applied voltage varies
output frequency.

FREQUENCY VERNIER

Varies output frequency by at
least ten to one over controi
range.

MULTIPLIER

Determines output frequencies
in conjunction with FRE-
QUENCY Hz controls.

AM INPUT
Externally applied voltage
modulates sign wave output.

LATCH

Button in causes output of STOP
FREQ only at OUTPUT ter-
minal. Button out sweeps fre-
quency START to STOP.

LOG SWP (button in) provides a
sweep of frequencies at a log-
arithmic rate. LIN SWP (button
out) provides a linear sweep of
the dial frequencies.

Button in causes frequency
sweeping to commence with

positive pulse at SWEEP TRIG ——

INPUT connector. With button
out sweep free runs.

POWER
Lit when power is applied. —————

e ey

Button in selects square wave
I output.

Button in selects ramp wave-

[~ form output.

~Button in selects sine wave out.
put.

AM CARRIER

MAN TRIG
Provides manual Sweep trigger
when pushed.

TRIG LEVEL
Selects ievel on signal applied to
SWEEP TRIG INPUT at which

frequency sweeping starts.

SWEEP DURATION

_. AMPLITUDE +2
Lighted when source im-
pedance at AM INPUT is <10 kQ.

OFFSET

Puli and rotate to offset wave-
form from 0 V at output con-
nector.

- FREGHERCY VE
- MULTIPLIER

I/

Pull to remove plug-in.

INPUT

Apply external

gating,

MR T
Jweep MAN ., TRIG
H URATION  Taie Divey
b . P oo\
-
B ] :

ATTENVATER MB) * 0 Tonaw
VOLTS $-# DPEN CHCUTT |

Selects totai duration time of fre-
quency sweeping ramp.

VAR (SWEEP DURATION)
Varies total sweep time be-
tween steps of SWEEP DURA-
TION switch.

SYMMETRY

Pull and rotate to adjust sym-
metry of selected output wave-
form. Reduces output frequen-
cy by a factor of ten. Lights
FREQ +10 light.

RISE and FALL TIME

Provides step selection of rise
and fall times of square wave
only.

VAR

Varies rise and fail times of
square wave between steps.

SWEEP TRIG INPUT
Applied waveform triggers fre-
quency sweeping ramp when in

© unswar
owteeT

trig-

gering or phase-locking wave-

torms to this connector.

MAN

Selects phase lead or lag, up to
+80° trom selected triggering
level on input waveform, to start
wavetorm output. Applies to sine
and ramp waveforms only.

FREE RUN
Button in causes continuous
waveform output.

TRIG

Button in causes output of one
cycie of selected waveform for
each positive-going portion of
triggering signal applied to IN-
PUT connector.

TRIG SWP if TRIG LEVEL con-

trol is properly set.

i l LIN SWEEP OUTPUT

Outputs a 0 to 10 V iinear sweep
irrespective of sweep mode
used anytime sweep is running.

ATTENUATOR (dB)
Varies amplitude of
waveform in fixed steps.
VAR ATTENUATOR (dB)
Varies amplitude of

waveform between steps of
ATTENUATOR (dB) switch.

OUTPUT
Connector for output wave-
form.

TRIG OUTPUT

Outputs one positive puise for
each positive cycle of selected
waveform except in square wave
mode where positive portion of
the TRIG OUTPUT corre-
sponds with the negative portion
of the OUTPUT.

Button in provides trigger in
TRIG operation or manual gate
in GATE operation.

LEVEL

Selects voltage level on INPUT
waveform where triggered,
gated, or phase locked opera-
tion commences.

REV A, APR 1979

GATE

Button in causes output of
selected waveform during high
levei at input connector.

o LOCK

Button in locks output wave-
form frequency to signal applied
to INPUT connector.

2028-2¢
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A2 FUNCTION BOARD COMPONENT LOCATIONS
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C844 F3 R793 F2 |R1324 D5 |S730F J3
c857 E1 ILRB80 G3 |R795* G1 |R1328 D4
C880 G2 (LR8B4 G3 | R798 E3 |R1330 D4 |S1235A H3
C884 G2 R800 F3 |R1331 D4 |S1235B H4
C1146 C5 R802 F3 |R1332 D5 |S1235C H4
C11s4 B6 P72 F1  pgos G3 |R1334 D5 [S1235D0 M5
C1156 A5 |(P1160 C6 | Rao?7 G3 |R1340 D4
C1174 B6 P1161 C6 R810 G3 |R1345 C4
C1200 F5 |P1215 F6 |pggpo F3 |R1372 E2 |U1145 C5
C1204 F5 |P1260 G6 R822 H3 |R1376 D3 [U1215 G4
C1215 G4 {P1276 D6 R830 H3 |R1380 D3 [U1225 E4
C1217 G4 |P1277 D6 R835 H3 | R1384 E3 [U1295 E5
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C1770 D5 [Q1260 G5 R1150 B4 | R1456 C2
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Q1420 C2 R1164 B5 | R1466 D2
CR745 12 |Q1430 C2 R1174 B5 | R1467 D2
CR7a6 12 {Q1450 B2 R1176 B4 | R1470 C2
CR747* 12 R1180 B5 | R1475 B1
CR748* 12 R1200 F5 | R1476 B2
CR750* H2 |R730 J3 R1202 F5 | R1478 B2
CR751 H2 IR735 J4 R1204 F5 | R1480 C2
CR752 H2 [R736 J4 R1215 F4 | R1484 C2
CR753* H2 {R738 12 R1217 G4 | R1486 C2
CR755° G2 |R740 I R1220 G4 | R1480 B4
CR756* G2 |R742 12 R1222 G4 | R1435 B3
CR757 G2 |R745 H2 R1228 F4 | R1496 B4
CR758 G2 |R746* |2 R1230 F4 | R1500 B4
CR762* G2 |R747 12 R1234 F4 | R1504 C4
CR763 G2 |R749 12 R1240 H5 | R1508 C3
CR764 G2 |R751 H2 R1242 G5 | R1510 C3
CR765* G2 |R753 H2 R1245 HS5 | R1512 C3
CR825 H3 |[R755 H2 R1250 F4 |R1514 C3
CR826 M3 |R757 G2 R1254 G5 | R1520 J1i
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CR1226 F5 |R765 G2 R1295 H5
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e o s B R 8
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Using the Rear Interface

FG 504

REAR INTERFACE CONNECTOR ASSIGNMENTS

Connectors
Output or Pin Pin Output or
. Input B A Input
Output Sweep Trigger Input
This terminal is connected to the front panel OUTPUT This terminal is connected to the front panel SWP TRIG Trig Output Common 28 28 Output
connector through a 30 kQ resistor. The common terminal INPUT connector through a 1.5 k(2 resistor. Use chassis Trig Output 27 27 Output Common
; Y r 2t
for this output is pin 27A. ground for the return circuit. Phase Lock Error Voltage 26 Signal 26  Sweep Reset Output
Trigger/Gate Input Common 25 :ﬁ:’g’j: 25 Linear Sweep Output
Sweep Reset Output ) Trigger/Gate input 24 barrier siot o4
A positive-going pulse from about —13 V toabout+9 V Trigger Output 23 23 AM input
occurs at this connection at the time the sweep resets. This connection is made through a 510 Q resistor to the .
This output is designed to drive at least 10 k. The pulse  front panel TRIG OUTPUT connector. Use connection VCF Input Common 22 22 Sweep Trigger Input
can be used to raise the pen on a chart recorder when 27B for the return circuit. VCF input 21 21
doing sweep frequency tests on filters or other devices or
. ) 20 20
as end-of-sweep trigger for an external device. Connect
the return line to chassis ground. 19 19
Phase Lock Error Voltage 18 18
Linear Sweep Output The 5|gna! at this terminal is tr}e Qutput of the phase 17 17
locked loop filter. An output of 0 V indicates the reference
This terminal is connected to the output of the sweep frequency is the same as the free-run frequency. A voltage 16 16
generator through a 1 kQ2 resistor. The waveform at this of +10 V (open circuit) indicates a generator output 15 15
terminal is identical with the wavetform at the front pane! frequency of about 10 dial divisions higher than free-run " 14
LIN SWEEP OUTPUT terminal except in the STOP FREQ frequency, and —10V (open circuit) indicates a generator
mode. In the STOP FREQ mode this rear connection frequency about 10 dial divisions lower than the free-run 25 V ac winding 13 *13 25V ac winding
continues to OQTDUT the linear sweep ramp M{hvle the front frequency. The output {mpgdance is 1 K. Use the chassis 4335 V filtered dc  *12 12 4335V filtered dc
panel connection outputs a dc voltage equivalent to the ground as the return circuit.
peak ramp voltage. To make the output at the rear terminal Coliector lead of pnp series-pass *111 *t11 Base lead of pnp series-pass
the same as the LIN SWEEP OUTPUT terminal, remove . . .

. ' Transformer shield 10 *t10  Emitter lead of pnp series-pass
the lower end of R1525 from the Function board. Connect t ’ pnp seriesp
an eight inch wire from the lower end of R1525 to the lower Tri i +33.5 V common return "9 *g  %833.5 V. common return

) gger Input
end of R15?0 also Iocated‘on the Function board. The _ A . o 335V filtered dc ~ *8 TM500 - _335V filtered dc
exact location of these resistors can be found from the This connection has the same dc input characteristics . barrier .
Parts Location Grid. Use chassis ground as the return as the front pane! TRIGGER INPUT connector. Use the Collector lead of npn series-pass  *17  slot  *t7 Emitter lead of npn series-pass
circuit. chassis as the return circuit. No connection 6 *+6  Base lead of npn series-pass
17.5 V ac winding *5 *5 17.5 V ac winding

AM Input VCF input +11.5 V common return 4 *4  +11.5V common return

This input has the same input characteristics as the This connection has the same input characteristics as +11.5 V common return *3 *3  +11.5V common return
AM INPUT conn'ectllon on the front panel. Use chassis the front par_le!V_CF INPUT connector. Use contact 22B as +11.5 V filtered dc "2 “5  +11.5V filtered dc
ground for the circuit return. the return circuit.

25 V ac winding *1 *1 25V ac winding
B A

Rear view of plug-in boards

Assignments listed for pins 1A-13A and 1B-13B are available in all power modules. Pins marked with an asterisk (*) are used on
the Main board. Pins marked with a dagger (1) are used on the Floating board. Pins 14 through 28 are not used on the Main board.
All connections shown for pins 21 through 28 are on the Floating board.
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*See Parts List for
serial number ranges.



