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OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is for both operating and servicing
personnel. Specific warnings and cautions will be found throughout the manual where they
apply, but may not appear in this summary.

TERMS

In This Manual

CAUTION statements identify conditions or practices that could result in damage to the
equipment or other property.

WARNING statements identify conditions or practices that could result in personal injury or
loss of life.

As Marked on Equipment

CAUTION indicates a personal injury hazard not immediately accessible as one reads the

marking, or a hazard to property including the equipment itself.

DANGERindicates a personal injury hazard immediately accessible as one reads the marking.

SYMBOLS

In This Manual

This symbol indicates where applicable cautionary or other information isto be
found.

As Marked on Equipment
; DANGER — High voltage.

@ Protective ground (earth) terminal.

A ATTENTION — refer to manual.

Power Source

This productisintendedto operate from a power sourcethat will not apply morethan 250 volts
rms between the supply conductors or between either supply conductor and ground. A
protective ground connection by way of the grounding conductor in the power cord is
essential for safe operation.
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Grounding the Product

This product is grounded through the grounding conductor of the power cord. To avoid
electrical shock, plug the power cordinto a properly wired receptacle before connectingtothe
product input or output terminals. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessible conductive parts (including
knobs and controls that may appear to be insulating) can render an electric shock.

Use the Proper Power Cord

Use only the power cord and connector specified for your product.
Use only a power cord that is in good condition.

For detailed information on power cords and connectors, see the power module manual.

Refer cord and connector changes to qualified service personnel.

Use the Proper Fuse

To avoid fire hazard, use only the fuse of correct type, voltage rating and current rating as
specified in the parts list for your product.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an explosive atmosphere unlessit has been
specifically certified for such operation.

Do Not Operate Without Covers

To avoid personal injury, do not operate this product without covers or panelsinstalied. Do not
apply power to the plug-in via a plug-in extender.

vi REV A APR 1980
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SERVICING SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this product unless another person capable of
rendering first aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this product. To avoid personal injury, do not
touch exposed connections and components while power is on.

Disconnect power before removing protective panels, soldering, or replacing components.

Power Source

This productisintended to operate from a power source that will not apply more than 250 volts
rms between the supply conductors or between either supply conductor and ground. A
protective ground connection by way of the grounding conductor in the power cord is
essential for safe operation.

@ vii
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CONSIGNES DE SECURITE

Ce rappel des consignes générales de sécurité s'adresse a la fois aux utilisateurs et au personnel de maintenance. Avertissements
et précautions a respecter sont annotés au long de ce manuel & chaque fois que |'utilisation du FG 504 |'exige. Il est & noter
que ceux-ci peuvent ne pas figurer dans cette rubrique de rappel.

TERMES

Dans ce manuel

Les paragraphes intitulés ATTENTION identifient les circonstances ou opérations pouvant entrainer la détérioration de I’appa-
reil ou de tout autre éguipement.

Les paragraphes intitulés AVERTISSEMENT indiquent les circonstances dangereuses pour |'utilisateur (danger de mort ou ris-
que de blessure).

Repéres gravés sur I'appareil

CAUTION (ATTENTION) : ce mot identifie les zones de risque non immédiatement perceptible ou un risque éventuel de dé-
térioration de l’appareil.

DANGER (DANGER) : ce mot indique les zones de risque immédiat pouvant entrainer blessures ou mort.

SYMBOLES
Dans ce manuel
A Ce symbole signifie «se reporter au manuel».
Gravés sur |"appareil

; DANGER — Haute tension

@ Borne de masse de protection (terre)

A ATTENTION — se reporter au manuel

Source d’alimentation

L'appareil est congu pour fonctionner & partir d’une source d’alimentation maximale de 250 V efficaces entre les conducteurs
d‘alimentation ou entre chaque conducteur d'alimentation et la terre. Pour utiliser I'appareil en toute sécurité, une connexion
3 la masse, réalisée au moyen d’un conducteur prévu dans le cordon d’alimentation, est indispensable.

Mise a la masse de I'appareil

Une fois installé dans le chassis d'alimentation, 'appareil est relié a la masse a I'aide d'un conducteur du cordon d’alimentation.
Pour éviter tout choc électrique, insérer la prise du cordon d’alimentation dans une prise de distribution correspondante avant
de connecter I'entrée ou les sorties de I'appareil. Pour utiliser I'appareil en toute sécurité, une connexion a la masse, réalisée au
movyen d’un conducteur prévu dans le cordon d’alimentation, est indispensable.

viii REV MAY 1981
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Danger provoqué par la coupure de connexion de masse

En cas de coupure de la connexion de masse, tous les éléments conducteurs accessibles (y compris boutons et commandes appa-
raissant isolants) peuvent provoquer un choc électrique.

Utiliser le cordon d’alimentation approprié

N'utiliser que le cordon d'alimentation et la prise recommandés pour votre appareil. Utiliser un cordon d‘alimentation en parfait
état. Consulter le manuel du chassis d’alimentation pour une information plus compléte sur les cordons et connecteurs d‘ali-
mentation. Seul, un personnel qualifié peut procéder 3 un changement de cordon et prises.

Utiliser le fusible approprié

Pour éviter tout risque d’accident (incendie...) n’utiliser que le fusible recommandé pour votre appareil. Le fusible de remplace-
ment doit toujours correspondre au fusible remplacé : méme type, méme tension et méme courant. Un remplacement de fusi-
ble ne doit étre effectué que par un personnel qualifié.

Ne pas utiliser ’appareil en atmosphére explosive
Pour éviter toute explosion, ne pas utiliser cet appareil dans une atmosphére de gaz explosifs.

Ne pas démonter les capots
Pour éviter toute blessure, ne pas oter les capots. N'utiliser 'appareil que si ceux-ci ont été correctement remis en place.

Ne pas utiliser sans capots (pour les tiroirs TM 500 seulement)

Pour éviter toute blessure, ne pas utiliser ce produit sans capots ou panneaux. Ne pas alimenter le tiroir a travers un prolonga-
teur.

CONSIGNES DE SECURITE

UNIQUEMENT DESTINEES AU PERSONNEL DE
MAINTENANCE

Ces consignes s'adressent exclusivement & un personnel qualifié. 11 est également indispensable de se reporter aux consignes de
sécurité précédentes.

Toute intervention interne ou réglage doit s’effectuer en présence d'une autre personne capable d’assurer les premiers secours
en cas de danger.

Agir avec précaution lorsque I’appareil est sous tension

Des potentiels dangereux existent en différents points de I'appareil. Pour éviter toute blessure, ne pas intervenir sur les conne-
xions et les composants alors que I'appareil est sous tension. Débrancher I'alimentation.avant le démontage des panneaux, sou-

dure ou remplacement de composants.

Source d’alimentation

Cet appareil est congu pour fonctionner a partir d'une source d’alimentation qui n'applique pas plus de 2560 V efficaces entre
les conducteurs d'alimentation ou entre un conducteur et la masse. Pour utiliser I'appareil en toute sécurité, une connexion a
la masse réalisée au moyen d’un conducteur prévu dans le cordon d’alimentation est indispensable.

@ MAY 1981 ix
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SICHERHEITSANGABEN

Der folgende Text enthdlt in zwei Teilen Angaben uber Sicherheitsvorkehrungen, die jederzeit bei
Betrieb, Service und Reparatur des Geréates beachtet werden miissen.

SICHERHEITSANGABEN FUR DEN ANWENDER

Die allgemeinen Sicherheitsinformationen in diesem Teil der Angaben dienen dem Anwender- und
Servicepersonal. Spezielle Warnungen und Hinweise sind Uberall im Handbuch zu finden, missen
jedoch in diesen Angaben nicht erscheinen.

BEGRIFFE
In diesem Handbuch:

VORSICHTSHINWEISE erlautern Bedingungen, die zur Zerstorung des Gerétes oder anderer Gegen-
stande fuhren kénnten.

WARNUNGSHINWEISE erlautern Bedingungen, die zu Personenschaden fithren kénnen oder lebens-
gefahrlich sind.

Markierungen auf dem Gerét:

CAUTION - VORSICHT weist darauf hin, daB durch zufilliges Berlihren an einer nicht unmit-
telbar zuganglichen Stelle Personenschaden entstehen kann, oder Schaden am Gerét selbst.

DANGER - GEFAHR weist darauf hin, daB durch zufalliges Beriihren an einer zugénglichen Stelle
Personenschaden entstehen kann.

SYMBOLE
In diesem Handbuch:

Dieses Symbol zeigt an, wo Vorsicht walten zu lassen ist, oder wo Informationen
zu finden sind.

Markierungen auf dem Gerét:

% GEFAHR - Hochspannung.
@ Schutzerdungskontakt

A ACHTUNG - beziehen Sie sich auf das Handbuch

MasseanschluB des Gerites
Dieses Gerat wird (ber den Schutzleiter der Versorgungseinheit mit Erdpotential verbunden.

Zur Vermeidung von elektrischen Schlagen ist vor der Beschaltung der Ein- und Ausgédnge der Netz-
stecker in eine korrekt verdrahtete Steckdose einzustecken. Verwenden Sie den Schutzleiter nicht als
einzige Verbindung zwischen zwei oder mehreren Geréaten. Zur Vermeidung von elektrischen Schla-
gen sind die Geréate untereinander mit separaten Leitungen zu verbinden.

X @ MAY 1981
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Verwendung eines richtigen Netzkabels

Verwenden Sie nur Netzkabel, die fur die Versorgungseinheit geeignet sind und die sich in gutem
Zustand befinden.

Fir detaillierte Informationen (iber Kabel und Stecker beziehen Sie sich auf Abbildungeninnerhalb des
Handbuches.

Ein Austausch von Kabeln und Steckern ist nur von geschultem Personal vorzunehmen.

Verwendung einer richtigen Sicherung

Zur Vermeidung von Brandschéaden sind nur Sicherungen zu verwenden, die in den Teilelisten dieses
Gerates aufgefiihrt sind und die in Spannungs- und Stromwert entsprechend sind.
Ersatz von Sicherungen ist nur von geschultem Personal vorzunehmen.

Arbeiten Sie nicht in explosiver Umgebung

Zur Vermeidung von Explosionen ist die Inbetriebnahme dieses Gerates in explosiver Umgebung zu
unterlassen, wenn das Gerat nicht dafir geeignet ist.

Entfernen Sie keine Gehduseabdeckungen

Zur Vermeidung von Personenschaden sind keine Gehauseteile zu entfernen. Auch ist das Gerat ohne
Gehéause nicht in Betrieb zu nehmen.

Arbeiten Sie nicht ohne Gehauseabdeckung

Zur Vermeidung von Personenschéden ist das Gerat nicht ohne Gehé&use in Betrieb zu nehmen. Der
Einschub sollte nicht Uber einen Verlangerungsadapter betrieben werden.

SICHERHEITSANGABEN FUR DEN SERVICE
NUR FUR GESCHULTES PERSONAL

Beziehen Sie sich auch auf die vorangehenden Sicherheitsangaben fur den Anwender.

Fiihren Sie keine Servicetatigkeiten alleine durch

Nehmen Sie an dem Gerat keine Service-oder Einstellarbeiten vor, wenn nicht eine andere Person ver-
fugbar ist, um im Bedarfsfall Erste Hilfe oder Wiederbelebungsversuche zu leisten.

Lassen Sie besondere Vorsicht walten, wenn Sie an einem unter Spannung stehenden
Geriat arbeiten

An verschiedenen Stellen im Gerat liegen hohe und damit gefahrliche Spannungen. Zur Vermeidung
von Personenschaden sind solche Stellen und Bauteile nicht zu berihren, wahrend Betriebsspannung
anliegt.

Vor dem Entfernen von Gehauseteilen, Léten oder Ersetzen von Bauteilen istimmer die Betriebsspan-
nung zu entfernen.

Netzspannungsversorgung

Die Betriebsspannung fiir dieses Gerat darf 250 Vg nicht Uberschreiten und ist an die Versorgungslei-
tungen bzw. an eine Versorgungsleitung und Masse anzulegen. Innerhalb des NetzanschluBkabels
muB ein Schutzleiter vorhanden sein, der mit Geratemasse verbunden ist.
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The FG 504 Function Generator.
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Section 1—FG 504 (SN B040000 & UP)

SPECIFICATION

Introduction

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 mV to 30 V peak-to-peak into
an open circuit and 5 mVto 15 V peak-to-peak intoa 50 Q2
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 wave-
form 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 frequency, 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 re-
sponse, 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.

SPECIFICATION

Performance Conditions

The following electrical characteristics are valid if the
FG 504 is calibrated at an ambient temperature between
+20°C and +30°C and is operated at an ambient
temperature between 0°C and +50°C, unless otherwise
noted. Forced air circulation is required at temperatures
above +40°C. Allow a one-hour warm-up period before
performing verification tests.

Table 1-1
ELECTRICAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Frequency
Range

Sine-wave, square-wave,
and triangle

.001 Hz to 40 MHz calibrated
in 10 overlapping steps

Ramps, pulses, or waveforms
waveforms requiring use of
variable SYMMETRY control

.001 Hz to nominally 4 MHz.

Duty Cycle

<7% to =93% below 1 MHz
<20% to >80% above 1 MHz

.5 X 10’ position of
MULTIPLIER switch (User
selected timing capacitor)

=400 kHz maximum. A 5 uF
capacitor provides a full-scale
frequency of =400 Hz. The
factory-installed capacitor gives
a 20 Hz to 20 kHz range for the
.5 X 10° position of

the MULTIPLIER switch.

11
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Table 1-1 (cont)

Characteristic Performance Requirement

Supplemental Information

Frequency (cont)

Resolution

1 part in 10* of full-scale

setting usingthe FREQUENCY VERNIER
control, as measured with a

frequency counter.

Stability

Time <0.05% for 10 minutes
<0.1% for 1 hour
<0.5% for 24 hours

Applies to calibrated portion of the
FREQUENCY Hz dial only.

The instrument must be at a
constant ambient temperature
between 0°C and +50°C and
checked after a 1-hour warmup.

Temperature

See Dial Accuracy

Dial Calibration

1to 40 Hz (X MULTIPLIER
setting) calibrated; 0.1 to 1 Hz
(X MULTIPLIER setting) uncalibrated.

Dial Accuracy

FREQUENCY Hz (START) Within 3% of full scale from
dial 0.001 Hz to 4 MHz. Within 6% of
full scale from 4 MHz to 40 MHz.

Measurements made at an ambient
temperature between +15°CCand +35°C
after 1 hour warmup.

STOP FREQuency dial Within 5% of the difference
between the start and stop
frequencies plus the FREQUENCY
Hz (START) dial error.

STOP FREQuency dial is
uncalibrated on the 10°
MULTIPLIER range.

Maximum Frequency Ranges for Maximum to

Dial, Sweep Frequency, and MULTIPLIER Minimum Freg-

Voltage Controlled Setting ency Ratios

Frequency (VCF) Modes 10° =>500:1
10°—10° =>1000:1
10', 1, 107", 107 >100:1
107 =40:1

Internal Sweep
Accuracy

Linear or Logarithmic.
Limited by Start and Stop
Frequency Specifications; use
external frequency counter if
greater accuracy is required.

Sweep Duration

Stop Frequency to
Swept Stop
Frequency Error

100 s to 0.1 ms in six decades
(selected by SWEEP DURATION switch).
VARiable control overlaps decades.

Within 2% from 100 s to 1 ms
sweep duration.

Within 10% from 1 ms to 0.1 ms
sweep duration.

LINear SWEEP 0Vto+10 V.

Output impedance 1 kQ.
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Characteristic

Performance Requirement

Supplemental Information

Internal Sweep (cont)
OUTPUT Amplitude

Accuracy

Within 5% from 100 s to 1 ms,
Within 10% from 1 ms to 0.1 ms.

SWEEP TRIGger INPUT

Input sensitivity

1V p-p.

Level 1V through 10 V.
Maximum Input +20 V.
Manual Trigger Front-panel control.
Voltage-controlled
Frequency Input (VCF)
Nominal Sensitivity =4 X MULTIPLIER setting per
(Hz/volt) volt. A positive-going voltage
increases frequency.
Maximum Frequency =40 X MULTIPLIER setting.
Minimum Frequency Maximum frequency divided by VCF
range (see Maximum Frequency Ranges
for Dial, Sweep Frequency, and
Voltage Controlled Frequency (VCF)
Modes).
Slew Rate 0.3 V/us maximum.
Input Impedance 10 kQ.

OUTPUT Signal Amplitude At least 30 V p-p into an open

circuit, at least 15 V into 50 Q.

Flatness
Sine-wave

0.001 Hz to 40 kHz
40 kHz to 40 MHz

Within £0.5 dB.
Within £2 dB from 40 kHz

Typically within 0.5 dB to
40 MHz. Reference at 10 kHz.

to 40 MHz.
Triangle
0.001 Hz to 40 kHz Within £0.5 dB.
40 kHz to 40 MHz. Within +2 dB. Reference at 10 kHz.
Square-wave
0.001 Hz to 20 MHz Within £0.5 dB.
20 MHz to 40 MHz Within 2 dB. Reference at 10 kHz.

Sine-wave, Triangte,
and Square-wave Amplitude | Within £1 dB at 10 kHz.
Match
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Table 1-1 (cont)

Characteristic

Performance Requirement

Supplemental Information

Output ATTENUATOR

Accuracy

Maximum Open-

Attenuator circuit Output
Step Voltage (p-p)
0dB 30V
—10 dB 9.5V
—20 dB 3v
—30 dB 950 mV
—40 dB 300 mV
—50 dB 95 mv

Within £0.5 dB/decade.

VARiable Control

Provides up to —20 dB

additional attenuation to reduce

the minimum output signal amplitude
to 10 mV.

OFFSET Range

Into Open Circuit +7.5V Maximum signal plus offset
Into 50 Q +3.75 V peak output amplitude of
+20 V into an open circuit and
+11.25 V into 50 Q. Offset
defeatable by front-panel control.
Output Waveforms
Without Use of SYMMETRY Sine, Triangle, and Square
(variable) control
With SYMMETRY (variable) Ramps and Pulses. Duty cycle range
Control is <7% to =93% for all variable
symmetry waveforms below 1 MHz;
limited to =~20% to =~80% for
triangle and sine-waveforms above
1 MHz.
Actuation of SYMMETRY control
divides output frequency by
approximately 10.
Triangle
Symmetry Typically within 2% from
0.001 Hz to 10 Hz.
10 Hz to 400 kHz Within 1%.
400 kHz to 40 MHz Within 5%. On calibrated portion of

FREQUENCY Hz dial.

Linearity

10 Hz to 400 kHz
400 kHz to 4 MHz
4 MHz to 40 MHz

Measured from the 20% point to the
80% point of the waveform. Typically
within 2% from 0.001 Hz to 10 Hz.

Within 1%.
Within 2%.
Within 10%.
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REV NOV 1981



Table 1-1 (cont)

Specification—FG 504 (SN B040000 & UP)

Characteristic

Pertormance Requirement

Supplemental Information

Output Waveforms (cont)

Sine-Wave

Total Harmonic
Distortion
20 Hz to 40 kHz
40 kHz to 1 MHz

1 MHz to 40 MHz

<0.5%.

Greatest harmonic at least
30 dB down.

Greatest harmonic at least
20 dB down.

Typically <1% from 0.001 Hz to

20 Hz, measured under the following
conditions: Temperature +10°C to
+35°C ambient terminated

into 50 Q; zero offset; <30 dB
attenuation, and with

FREQUENCY Hz (START) dial set
between 4 and 40.

Square-wave

RISE AND FALL TIMES
FIXED

Aberrations

=<6 ns 10 ns to 100 ms in 7 steps
measured from 10% to 90%

<5% p-p plus 30 mV into 50 Q load.

Applies to pulse waveforms also.

VARiable 10 ns to 100 ms in 7 steps. Period of waveform must exceed
Measured between the 10% and combined rise and fall times
90% points of Amplitude; accuracy by =20%.
within 30%. VARiable control has
=10X range.
AM INPUT
Dc to 4 MHz 5 V p-p signal produces 100% When driven from a source

modulation of a sine-wave carrier
with <5% distortion at 70%
modulation.

impedance <600 Q.

4 MHz to 40 MHz

<10% distortion at 65%

Modulating frequencies from 20 Hz

modulation. to 20 kHz. Modulation frequency
bandwidth is dc to 100 kHz. A
modulating source impedance of
<10 kQ ensures proper
modulation and divides the out-
put amplitude by 2.
Input Impedance =21 MQ.
External TRIG/GATE/
¢ LOCK Input
input Impedance =10 kQ.
Sensitivity <1V p-p.
Maximum Input Amplitude +20 V.
TRIG
LEVEL —1Vto+10 V. For triggering a single cycle

Minimum Period

of generator waveform.

75 ns.
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Table 1-1 (cont)

Characteristic

Performance Requirement

Supplemental Information

External TRIG/GATE/
¢ LOCK Input (cont)

Maximum Trigger

Frequency =20 MHz.
GATE
Minimum Period 75 ns.
Maximum Gated
Frequency =220 MHz. For gating multiple-cycle burst
of generator waveform.
¢ LOCK

100 Hz to 40 MHz.
Adjust range +80° from
0 100 Hz to 4 MHz.

Capture range: * 10 major dial divi-
sions from 100 Hz to 4 MHz; =8
major dial divisions from 4 MHz to
40 MHz (40 MHz may not capture,
but will track.)

4 MHz to 40 MHz

+8 major dial divisions.

Lock Range

PHASE

Phase Adjustment 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.

+80° from 0.001 Hz to 4 MHz.

MAN Manual Trigger/Gate front-panel
pushbutton.
TRIG OUTPUT 0 Vito +2Vfrom 50 Q.
HOLD
Drift 10% of p-p output amplitude/hour.
Range 0.001 Hz to 400 Hz.

1-6
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Table 1-2

ENVIRONMENTAL CHARACTERISTICS

Characteristics Description
Temperature
Operating 0°C to +40°C (+40°C to +50°C; forced air required).
Storage —40°C to +75°C.
Altitude
Operating To 15,000 feet (4,570 meters).
Storage To 50,000 feet (15,250 meters).
Vibration

Operating and non-operating

0.64 mm (0.025") displacement, 10-50-10 Hz sinewave, 54 minutes.

Shock

Operating and non-operating

50 g's (half sine), 11 ms, 12 shocks.

Transportation

Qualified under National Safe Transit Association Test,
Procedure 1A Category Il.

Table 1-3

PHYSICAL CHARACTERISTICS

Characteristics

Description

Finish

Anodized aluminum panel and chassis.

Weight

3.75 pounds (1.7 kg).

Overall Dimensions

Width 5.312" (13.49 cm), Length 12.125"” (30.8 cm),
Height 5.0” (12.7 cm).
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Section 2—FG 504 (SN B040000 & UP)

OPERATING INSTRUCTIONS

INSTALLATION AND REMOVAL
INSTRUCTIONS

The FG 504 is caliprated and ready to use when
received. It operates in any two compartments of the
TM 500 series power modules exceptthe TM 501. Refer to
the power module instruction manual for line voitage
requirements and power module operation. Forced air
cooling is required for operation between 40 and 50
degrees centigrade.

Turn the power module off before inserting or
removing the FG 504; otherwise, arcing may occur
at the rear interface connectors. Arcing reduces the
useful life of the connectors and damage may be
done to the plug-in circuitry.

Check for plastic barriers on the interconnecting jacks
of the power module in the selected compartments. If
there are barriers present and they do not match the cut-
outs in the FG 504 circuit board edge connectors, they
may indicate special rear interface connections for
another type of instrument. Do not insert the plug-in until
this has been verified by qualified service personnel.

When the units are properly matched, align the FG 504
with the upper and lower guides (see Fig. 2-1) of the
selected compartments. Insert the FG 504 into the com-
partment and press firmly to seat the circuit boardsin the
interconnecting jacks. The POWER light should be il-
luminated when the power module switch is turned on.

To remove the FG 504, pull the release latch, which is
located on the lower left corner, until the circuit board
edge connectors disconnect from the power module
jacks. The FG 504 will now slide out of the power module.

TOP
GROOVE

BOTTOM
GROOVE

2028-02A

Fig. 2-1. FG 504 Installation and Removal.
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Operating Instructions—FG 504 (SN B040000 & UP)

OPERATING CONSIDERATIONS

Output Connections

The output of the FG 504 is designed to operate as a
50 Q voltage source working into a 50 Q 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 applied to sensitive circuits.

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

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 wave-
form can be excessive in some cases. The ripple
results from Power Module transformer phasing that
isincompatible with FG 504 operation; however, the
problem is easily cured. Refer to qualified service
personnel for checking transformer phasing.

CONTROLS AND CONNECTORS

FREQUENCY (Hz): Selects frequency of opera-
tion, or lowest frequency in sweep mode.

@ STOP FREQUENCY (Hz): Selects highest frequen-
Cy in sweep mode.

English 2-2

@ FREQ -10: Lamp indicates when SYMMETRY
knob is pulled out.

@ RUN: (Button out) for normal operation.

HOLD: (Button in) Disables the generator and
provides an output dc level equal to the level of the
signal when the button was pushed. (5 lower
frequency ranges only.)

VCF INPUT: Externally applied voltage varies
output frequency.

FREQUENCY VERNIER: For fine frequency
variations.

dial.

AM INPUT: Externally applied signal modulates
sine wave output.

®
®
(7) MULTIPLIER:Determines range of FREQUENGY
®

LATCH: Pull to remove the plug-in.

@ INPUT: Apply external gating, triggering, or phase-
locking signals to this connector.

MAN: Provides a manual trigger in TRIG operation
or manual gate in GATE operation to control the
output waveform.

@ LEVEL: Selects the beginning voltage level on
INPUT waveform for triggered, gated, or phase-
locked operation.

& LOCK: Buttoninlocks output waveform frequen-
cy to signal applied to INPUT connector.

GATE: Button in causes generator to produce a
waveform during a high level atthe INPUT connec-
tor.

TRIG: Button in causes generator to produce one
cycle of output waveform for each positive-going
INPUT signal.

FREE RUN: Button in causes continuous output
waveform.
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PHASE: Selects phase lead or lag up to 180
degrees from selected triggering level on INPUT
sine or ramp waveforms.

TRIG OUTPUT: Produces one positive pulse for
each positive cycle of selected waveform. (Except
square wave output corresponds to negative cy-
cle.)

OUTPUT: Connector for generator OUTPUT
waveform.

@ VAR: Varies OUTPUT amplitude between steps of
ATTENUATOR switch.

ATTENUATOR (dB): Varies amplitude of OUTPUT
waveform in steps of 10 dB.

Operating Instructions—FG 504 (SN B040000 & UP)

LIN SWEEP QUTPUT: Provides a 0—10 V linear
sweep output whenever the sweep is running.

SWEEP TRIG INPUT: Apply a trigger waveform
here to start the sweep when using the TRIG SWP.

VAR: Varies the rise and fall times of the square
wave.

RISE and FALL TIME: Varies rise and fall time of
square wave in steps.

SYMMETRY: Pull and turn to adjust waveform
symmetry. Divides output frequency by ten and
lights +10 light. (Call-out 3.)

@ VAR: Varies sweep time between steps of SWEEP
DURATION control.

FREQUENGY Wi
[START)

A

/

s

MaN RIG
AURATION Thia Oteves

0 TOE+W
LN SWEEP
ouTPUT

jiamissonily

2655-01

Fig. 2-2. FRONT Panel Controls and Connectors.
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Operating Instructions—FG 504 (SN B040000 & UP)

SWEEP DURATION: Selects duration of frequency
sweeping ramp.

TRIG LEVEL: Selects level on SWEEP TRIG INPUT
that starts sweep ramp.

MAN TRIG: Provides manual sweep waveform start
when pressed in.

@ OFFSET: Pull and rotate to offset the OUTPUT
waveform from 0 V at the OUTPUT connector.

@ AM CARRIER AMPLITUDE +2: Lamp lights when
impedance at AM INPUT <10 kQ.

@ (SINE WAVE): Button in selects sine wave output.

(TRIANGLE WAVE): Button in selects triangle
wave output.

@ (SQUARE WAVE): Button in selects square wave
output.

STOP FREQ: Button in stops frequency sweep at
highest (STOP) frequency. Button out sweeps
frequency from START to STOP settings on FRE-
QUENCY dial.

LOG SWP/LIN SWP: Button in produces
logarithmic sweep. Button out produces a linear
sweep.

TRIG SWP/FREE RUN: Button in causes sweep to
start with trigger. Button out causes the sweep to
free run.

POWER: Indicates when power is applied to
FG 504.

FIRST TIME OPERATION

The Controls and Connectors pages give a description
of the front panel controls and connectors. The frequency
determining controls are outlined in blue, the trigger
function controls and inputs are outlinedin green, and the
internal sweep function controls andinputs are outlinedin
orange on the FG 504 front panel.
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For first time operation, preset the controls as follows:

Blue section:

FREQUENCY Hz

(Main Dial) 10

STOP 40

MULTIPLIER 10°

HOLD/RUN RUN (out)

VAR Fully cw
Green section:

FREE RUN In
Orange section:

SWEEP DURATION OFF
Unmarked section:

Sine Wave In

RISE and FALL TIME FIXED

ATTENUATOR —-10

VAR Fully cw

Connect a 50 Q bnc cable terminated in 50 Q to the
vertical input of an oscilloscope. Set the oscilloscope to:

1 V/Div DC coupled
1 millisecond/Div

Vertical
Horizontal time base

Adjust the oscilloscope to display at least five full
cycles of the sine wave. Now alternately pushinthe square
wave, sine wave, and the triangle wave buttons in the
unmarked section and observe the different waveshapes.
Rotate the ATTENUATOR and VAR controls to verify that
the output amplitude changes. Return them to the preset
conditions. Pull out the OFFSET knob and rotateit. Notice
the change in dc level of the output waveform. Return the
OFFSET knob to the in position.

Press the square wave button in. Rotate the RISE and
FALL TIME switch through its range. Note the change of
square wave shape. Return the RISE and FALL TIME
switch to the PRESET position. Pull the SYMMETRY knob
to its out position and rotate it through its range. Note the
change of waveshape for the square wave, the triangle
wave, and the sine wave with the appropriate buttons
pushed in. Return the SYMMETRY knob toits in position.

With the three buttons in the orange section in the out
position, switch the SWEEP DURATION switch to 1 s.
Note that the output frequency changes from a low
frequency to a higher frequency once a second. Press the
LOG SWP button in and note that the frequency changeis
slow at first and then more rapid. Press the STOP FREQ
button and note that the sweep stops at the highest
frequency of the sweep range. Rotate the STOP FREQ
knob on the main dialinthe blue seciton of the panel. Note
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that the STOP FREQ is set by the STOP FREQ dial.
Release the STOP FREQ button and press the TRIG SWP
button. Note that the frequency nolonger changes. Press
the MAN TRIG button and note that the frequency
changes once. Return the SWEEP DURATION knobtothe
OFF position.

Press the TRIG button in the green section of the panel
in. Note that the OUTPUT signal stops. Press the MAN
button in the green section in and note that there is one
complete output cycle for each time the MAN switch is
pressed. Press the GATE button in. Now press the MAN
button. Note that the output waveformis continuous while
the MAN button is pressed. Press the FREE RUN buttonin
again for continuous output.

The output frequency controls are outlined in blue.
Vary the FREQUENCY control to see the effect on the
output frequency. The output frequency MULTIPLIER
Knob selects the frequency range covered by the main
dial. Switch the MULTIPLIER knob to the 107 range. As
the signal amplitude slowly varies on the oscilloscope,
push the HOLD/RUN button in andreleaseit several times
to see that the oscillator stops at one point on the
waveform and then begins at the same point when the
button is released.

This completes the first time operation of the instru-
ment.

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 undertestis atleasttentimeslonger
than the combined risetimes of the FG 504 plus the
monitoring oscilloscope and associated cables, the error
introduced will not exceed 1%. This error can generally be
ignored. When the rise or falitime 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:

R = \[(Rl)2 + (R)* + ...

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-
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pedance, velocity of propagation, and amount of signal
loss. Signal loss is related to frequency. Afew feet of cable
can attenuate high frequency information in a fast-rise
pulse. It is therefore important to keep these cables as
short as practical.

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 atransmissionline, eachtimeit
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 a higher value than the line impedance, the
reflection will be of the same polarity asthe applied signal.
Ifit is a lower value than the lineimpedance, thereflection
will be of opposite polarity.

If the refiected signal returns before the pulseis ended,
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 MQ input impedance (paralleled by a stated capac-
itance) of the vertical inputto an oscilloscope, connectthe
transmission line to a 50 Q attenuator, 50 Q termination,
and then the oscilloscope input. The attenuator isolates
the input capacitance of the device, and the FG 504 is
properly terminated.

Free Running Output

Select the desired waveform (square, triangle, or sine)
by pushing the appropriate button marked with
SQUAREWAVE, TRIANGLE, or SINEWAVE symbols.
Push the FREE RUN button. Make certain the SWEEP
DURATION switch is in the OFF position. Select the
desired frequency with the MULTIPLIER and FRE-
QUENCY 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 output amplitude. Use the VAR
knob to vary the amplitude between the steps.

The waveforms without offset center around 0 V. To
offset the waveforms, pull and rotate the OFFSET control
for the desired offset. If a square-wave output is selected,
adjust the RISE and FALLTIME control for the desired
values. The VAR knob varies these times between the
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control steps. A trigger signal, one for each cycle of the
selected waveform, is available at the TRIG OUTPUT
connector.

When using the sine or triangle 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 FG 504
outputs a dc voltage equal to the voltage the triangle 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.
Pull this control and turn for the desired symmetry using
any of the three basic waveforms.

Triggered or Gated Operation

With the FG 504 set for free running operation as
described in the previous paragraphs, apply thetriggering
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 onthe
triggering waveform at which the output waveform is to
begin. If more than one cycle of the output waveform is
desired, press the GATE pushbutton. The FG 504 output
now begins at the triggering level and continues until the
waveform at the input connector drops below the trigger-
ing 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 completes the last cycle.
if, at the termination of the gating waveform, less than
approximately 270° of the last cycle remains, an ad-
ditional 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, turnthe 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 button is pressed in.

Voltage Controlled Frequency Operation

The output frequency of the FG 504 can be swept over
a frequency range of 1000:1, depending on the
MULTIPLIER setting, by applying a 0 V to 10 V signal to
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the VCF INPUT connector. See Figure 2-3 for the max-
imum vcf 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.

Custom position with factory installed capacitor.

80 kHz 40 MHz

10° 1

10° 4 kHz 4 MHz

400 Hz 400 kHz

10 -
5 | 40 Hz 40 kHz
10 20 Hz 20 kHz

107 4 aHz ____ 4kHz
4 Hz 400 Hz

1 ] 0.4 Hz 40 Hz

107! 0.04 Hz 4 Hz
0.4 Hz

MULTIPLIER RANGE SETTING

jo2| 0-004 Hz

10| 0-001 Hz 004 Hz

107 102107 1 10 10> 10° 10* 10° 10° 10’ 10°

Frequency Hz
€q cy 2028-03

Fig. 2-3. 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.

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 0V sweeps the output frequency
symmetrically about the center frequency determined by
the frequency controls (see Figure 2-3).

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 4times the MULTIPLIER
setting. For example, with a 10° MULTIPLIER setting, a
two-volt change at the VCF INPUT will change the output
frequency 8 kHz.

Custom Timing Range

This feature permits the user to install a custom swept
frequency range. The .5 X 10° position of the MUL-
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TIPLIER switch is used for the custom range. Thefactory-
installed capacitor (C248) for this position of the
MULTIPLIER switch provides aswept range from 20 Hzto

20 kHz.
Phase Locked Operation

The frequency of the output waveform may be syn-
chronized with an externally-applied reference signal.

Operating Instructions—FG 504 (SN B040000 & UP)

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 @LOCK 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.

SWEPT FREQUENCY
RANGE
(A) (B) (C)
Ay R a ",
So A\ \\ J \\\\\zo// Iy,
N N ////,/ l %,
N L \ /4*‘/
S—— =0, ——
£ oy E +5V
Ege E— =
> m
"ty T
+10
VCF IN \/L +5
0 VCF IN N VCFIN 0 /\/\
—-10 -5
OUTPUT ! OUTPUT ouUTPUT by l ~I~ Y ""j
‘ ; i
2028-04

Fig. 2-4. Swept frequency range with 10 V signal applied to VCF IN connector.

Proper adjustment of the LEVEL and PHASE controls s
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 viewing on
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, if necessary,
to obtain a stable output at the desired phase. The PHASE
control range decreases above 4 MHz.

A jumper allows the VCF INPUT to function as a phase
modulating input when the FG 504 is operated in the
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PHASE LOCK mode. The phase modulating input voltage
limits are £2.5 V, with an upper frequency limit of 1 kHz.
When phase locked, the phase modulating voltage varies
the output phase by approximately 5°/V.

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 Modulating Input specification for more infor-
mation about this mode of operation.
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Internal Sweep Operation

Select the time for one complete sweep with the
SWEEP DURATION control. Use the VAR knob 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. If atriggered sweep is
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. If free running
operation is desired, release the TRIG SWP pushbutton.

——

+1.5V
(min.)

LEVEL
"—“\F ——————— -——- +1Vto +10V

(Ming s N LEVEL
+1V (min.)
ov

+10V
(+1.5V
min.)

LEVEL
+1V to +10V

ov
2028-38

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 OUTPUT
connector.

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

External input signals for these modes must be at least
1V p-p around the dc voltage set by the LEVEL control
(+1V to +10V). With the LEVEL control at or near
minimum, the external signal must, at least, pass through
+0.5 V and +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 Vto —1.5 V). Typical input
signals are as shown in Figure 2-5.

2028-05

-

Fig. 2-5. Trigger Signal amplitude requirements and triggering
points.

Fig. 2-7. BASIC FUNCTIONS. Square, triangle, and sine
waveforms selected by front panel pushbuttons.

|

TRIG OUTPUT'
Waveform

[ S R

Triangle
Waveform*

Sinewave

Squarewave*

'Duty cycle of the TRIG OUTPUT waveform follows the
duty cycle of the OUTPUT waveform. 2028-99

*Also ramps or pulses using the SYMMETRY control.

Fig. 2-6. Phase relationships between OUTPUT waveforms and
the TRIG OUT waveform.

English 2-8
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Fig. 2-8. RAMPS AND PULSES. These are obtained from the

basic waveforms by using the SYMMETRY control.
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2028-13

Fig. 2-13. GATED OPERATION. The top three traces are various
output waveforms and the bottom trace is the gating waveform
applied to the trigger INPUT connector with the GATE
pushbutton pressed in. Note the additional cycle completed after
the waveforms are gated off.

T 0 20088

Fig. 2-15. 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 control provides approximately 1£80° of shift. The bottom
trace is the triggering waveform.

Fig. 2-14. 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.

English 2-10

Fig. 2-16. PHASE LOCKED LOOP. The bottom trace is the signal
applied to the INPUT connector in the & LOCK mode of
operation. The middle trace is the output phase locked to the
input signal. The top traces show the effect of the PHASE cantrol.

REV MAY 1981
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2655-11

2028-17

Fig. 2-17. AMPLITUDE MODULATION. The top trace shows the
100% modulated envelope and the bottom trace the modulating
signal. £2.5 volts modulates the output 100%. (5 V P-P centered
around 0 V).

Fig. 2-19. LOW FREQUENCY HOLD. The output of the FG 504 in
the lowest five MULTIPLIER settings can be held at any level by
pushing the HOLD button. The steps on this time exposure were
obtained in this manner.

t} . 100ys

e

|

st

2028-16

2028-18

Fig. 2-18. SUPPRESSED CARRIER MODULATION. Thetoptrace
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
suppressed carrier operation.

REV MAY 1981

Fig. 2-20. 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 pulse. 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.
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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 equivalent) pulse generator to
the trigger INPUT connector. Select the GATE mode of
operation. Set the external pulse generator for the desired
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 Figure 2-21.

T

.& .

\

30Hz 300Hz 3kHz

2028-20

Fig. 2-22. Linear sweep showing skewed spacing of filter output
frequencies.

Fig. 2-21. TONE BURST TESTING. The lower trace is the linear
ramp from the LIN SWEEP OUTPUT terminal.

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. Figures 2-22 and 2-23 illustrate the advantages of
using logarithmic sweeps.

English 2-12

,ff’l ~1
30 Hz 300 Hz 3 kHz 30 kHz
2028-21A

Fig. 2-23. Logarithmic sweep showing even spacings of filter
output frequencies.

REV MAY 1981



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 pulse may be
changed as desired. Figure 2-24 illustrates this applica-
tion.

zéo;:s

2028-22

Fig. 2-24. PULSE SHAPING CAPABILITIES. The lower trace is
the triggering signal.

REV MAY 1981
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REPACKAGING FOR SHIPMENT

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

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

Surround the instrument with polyethylene sheeting to
protect the finish of the instrument. Obtain a carton of
corrugated cardboard of the correct carton strength
and having inside dimensions of nolessthansixinches
more than the instrument dimensions. Cushion the
instrument by tightly packing three inches of dunnage
or urethane foam between carton andinstrument, on all
sides. Seal carton with shipping tape or industrial
stapler.

The carton test strength for your instrument is 200
pounds.
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Chapitre 2 - FG 504 (23 partir de SN B040000)

INSTRUCTIONS D’UTILISATION

Introduction

Le FG 504 fournit des signaux sinusoidaux a faible distor-
sion, carrés, triangulaires, des rampes ainsi que des impulsions
sur une plage de fréquence comprise entre 0,001 Hz et
40 MHz, répartie en 10 décades. Le commutateur de décades
comprend également une position libre. L’amplitude de sor-
tie est de 10 mV a 30 V créte-a-créte en circuit ouvert et de
5mV a 15 V créte-a-créte dans une charge de 50 2. L'impé-
dance de sortie est de 50 £2. Le FG 504 est pourvu d’un systeé-
me interne de vobulation linéaire ou logarithmique. La sor-
tie du signal peut étre verrouillée en phase, validée ou déclen-
chée. Le déphasage entre la sortie «signal» et la sortie «dé-
clenchement» peut étre de + 80°. La symétrie du signal de
sortie peut également étre modifiée. Pour les fréquences les
plus basses, la sortie peut étre maintenue a n'importe quel
niveau en appuyant sur le bouton du panneau avant HOLD.

Une entrée de vobulation externe (VCF) permet de
commander la fréquence du signal de sortie a partir d'une
source de tension externe. La fréquence de sortie peut étre
vobulée de part et d"autre de la fréquence sélectionnée dans
un rapport maximal de 1 000 : 1. Ce rapport est fonction
de I'amplitude et de la polarité du signal de vobulation, ainsi
que de la fréquence de sortie choisie. Le signal sinusoidal
peut également étre modulé en amplitude par des signaux
externes.

La grande diversité de signaux délivrés par le FG 504 le
désigne tout particuliérement pour des applications telles que
tests de systémes d’asservissement, mesures de bande passan-
te, de distorsion et de stabilité des amplificateurs. Il est ap-
préciable pour la génération de modulation de fréquence,
comme oscillateur a battements, comme interface logique
validée,; déclenchée ou verrouillée en phase, ou bien comme
générateur de signaux de diverses formes : rampe ou impul-
sion. |1 peut étre également utilisé comme générateur de si-
gnal pour obtenir des signaux modulés en amplitude.

INSTRUCTIONS DE MISE EN ROUTE

Le FG 504 est livré prét a étre utilisé. |l occupe deux
compartiments de tout chassis de la série TM 500, a I'exclu-
sion du TM 501. Consulter le manuel d’instruction du chés-
sis d'alimentation pour obtenir toute information relative a
la tension du réseau et a 'utilisation du chdssis. Une ventila-
tion & air forcé est indispensable pour une utilisation & une
température comprise entre 40° et 50°C.

@ MAY 1981

ATTENTION

Couper l'alimentation secteur du chdssis avant d’instal-
ler ou d’extraire le FG 504 car il y a un risque d’amor-
gage sur les connecteurs de l'interface arriére. Ces
amorgages réduisent la durée de vie des connecteurs

et peuvent endommager les circuits du tiroir.

Vérifier I'emplacement des détrompeurs en plastique dans
les connecteurs du chéssis d'alimentation. Si des détrompeurs
ne correspondent pas aux fentes des circuits imprimés du
FG 504, cela indique qu’un cablage spécial de I'interface est
réalisé pour un autre tiroir. Ne pas introduire le FG 504 avant
d’avoir fait vérifier I'ensemble par une personne qualifée.

Lorsque les détrompeurs sont mis correctement, aligner
les rainures supérieures et inférieures du FG 504 avec les
guides du chassis d'alimentation (voir la Fig. 2-1). Pousser
le FG 504 et presser fermement pour qu'il soit parfaitement
engagé dans le chéssis. Le voyant POWER doit s"allumer
aprés la mise sous tension du module d’alimentation.

Pour sortir le FG 504, tirer sur le verrou {dans le coin in-
férieur gauche) jusqu’au dégagement du tiroir.

CONSEILS D'UTILISATION

Connexions de sortie

Le FG 504 étant congu pour travailler comme source de
tension d’impédance interne 50 £2 doit étre chargé par 50 2.
Aux fréguences élevées, une charge non ou mal adaptée pro-
voquera des aberrations excessives sur le signal de sortie (se
reporter au chapitre : Adaptation d'impédance). Les charges
inférieures & 50 £2 réduiront I'amplitude du signal de sortie.

Les distorsions ou aberrations excessives, provoquées par
des impédances mal adaptées, sont moins grandes aux fré-
quences basses (plus particuliérement avec des signaux sinu-
soidaux ou triangulaires). Cependant, afin de s‘assurer de la
pureté du signal, observer les précautions suivantes :

1. Utiliser des cables et connecteurs 50 £2 de bonne qua-
lité.

2. Les connexions doivent étre soigneusement réalisées
et aussi courtes que possible.
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MODULE DE
PUISSANCE

Guide
supérieur

Guide inférieur

TF2958-01
Fig. 2-1. Instaliation et extraction du FG 504.

3. Utiliser des atténuateurs de qualité, s'il s’avére nécessai- Cependant, le probléme peut aisément se résoudre.

re de réduire I'amplitude du signal. Pour cela, consulter une personne qualifiée pour ré-
gler le probléme.

4. Utiliser des résistances de terminaison ou des adapta-
teurs d’impédance, pour éviter les réflexions lorsque I'on em-
ploie des cédbles de grande longueur, c’est-a-dire égale ou su-
périeure & deux métres. COMMANDES ET BORNES

5. S'assurer que les atténuateurs, terminaisons, etc... peu-
vent supporter la puissance maximale délivrée a la sortie du
générateur.

FREQUENCY (Hz) : sélectionne la fréguence de fonc-
tionnement ou la fréquence de départ (la plus basse)
en mode vobulation.

Si le générateur doit débiter sur une charge comportant
une tension continue, utiliser un condensateur couplé en sé-
rie avec la charge. La constante de temps du condensateur
de couplage et de la charge doit étre suffisamment grande

pour pouvoir maintenir I'impulsion correcte. @ FREQ + 10 . s'allume lorsque la commande VARIABLE

STOP FREQUENCY (Hz2) : sélectionne la fréquence
d’arrét (la plus haute) en mode vobulation.

SYMMETRY est tirée.
NOTA

Si I'on utilise le FG 504 avec des chéssis d’alimentation
anciens modeéles, les ondulations résiduelles se produi-
sant sur le signal de sortie peuvent étre excessives, dans

RUN : bouton sorti pour un fonctionnement normal.

HOLD : le bouton enfoncé maintient le générateur et

certains cas. Ces ondulations résultent d’une mise en la sortie.au niveau continu atteint. Fonctionnement
phase du transformateur du chéssis d’alimentation in- sur les cing gammes les plus basses de la commande
compatible avec le fonctionnement du FG 504. MULTIPLIER (zone grise).
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VCF INPUT : la tension externe appliquée fait varier

la fréquence de sortie.
FREQUENCY VERNIER : pour des variations précises

de fréquence.

sociation avec la commande FREQUENCY Hz.

@ MULTIPLIER : détermine la fréquence de sortie en as-
AM INPUT : la tension externe appliquée module le si-
gnal de sortie sinusoidal.

@ LATCH : tirer pour extraire le tiroir.

INPUT : appliquer & cette entrée les signaux de valida-
tion externe, de déclenchement ou de verrouillage de

Instructions d‘utilisation - FG 504 (& partir de SN B040000)

TRIG, ou une validation du signal de sortie en mode

@ MAN : permet un déclenchement manuel dans le mode
GATE.

LEVEL : régle le niveau & partir duquel un signal de
sortie sera déclenché, validé ou déphasé.

¢ LOCK : en position enfoncée, verrouille la fréquence
en sortie sur la fréquence du signal appliqué & la prise
INPUT.

GATE : en position enfoncée, provoque le fonctionne-
ment du générateur durant un niveau haut sur la prise
d'entrée.

TRIG : en position enfoncée, provoque la sortie d'une
seule période du signal sélectionné pour chaque frac-
tion positive du signal de déclenchement appliqué & la
prise INPUT.

geiefe:o ® ©
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2655-01

Fig. 2-2. Commandes et bornes du panneau avant.
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FREE RUN : la position enfoncée provoque un fonc-
tionnement continu du générateur.

PHASE : sélectionne la phase du signal en sortie jusqu’a
+ 80° par rapport au niveau de déclenchement sélec-
tionné sur le signal d’entrée.

TRIG OUTPUT : sortie d'une impulsion positive pour
chaque période positive du signal sélectionné, excep-
tion faite du mode «carréy, ou la fraction positive du

signal de déclenchement TRIG OUTPUT correspond
a la fraction négative du signal de sortie.

OUTPUT : prise de sortie du signal.

VAR : fait varier I'amplitude de la forme de sortie
entre les positions étalonnées de la commande ATTE-
NUATOR (dB).

ATTENUATOR (dB) : fait varier I'amplitude du signal
de sortie par bonds de 10 dB.

LIN SWEEP OUTPUT : la sortie délivre une rampe li-
néaire entre 0 et +10 V & chaque cycle de balayage.

SWEEP TRIG INPUT : le signal appliqué déclenche la
rampe de balayage en fréquence lorsque la commande
TRIG SWEEP est utilisée.

VAR : fait varier les temps de montée et de descente
entre les positions étalonnées.

RISE and FALL TIME : fait varier les temps de mon-
tée et de descente des signaux carrés entre les positions.

SYMMETRY : tirer et tourner pour régler la symmétrie
du signal de sortie. Divise par 10 la fréquence de sortie.
Allume le voyant FREQ + 10.

® e 6 660 0

VAR : fait varier le temps de balayage entre les posi-
tions étalonnées de la commande SWEEP DURATION.

SWEEP DURATION : sélectionne la durée de la rampe
@ de balayage.

TRIG LEVEL : sélectionne le niveau de déclenche-
ment du balayage sur le signal appliqué a I'entrée
SWEEP TRIG.
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MAN TRIG : en position enfoncée, provoque le dé-
clenchement d’un balayage.

en sortie & partir de 0 V.

AM CARRIER AMPLITUDE -+ 2: s'allume lorsque
I'impédance de source sur I’entrée AM est < 10 kS2.

(SINE WAVE) : bouton enfoncé, sélectionne un signal
rectangulaire.

@ OFFSET : tirer et faire tourner pour décaler le signal

(TRIANGLE WAVE) : bouton enfoncé, sélectionne
un signal triangulaire.

(SQUARE WAVE) : bouton enfoncé, sélectionne un
signal sinusoidal.

STOP FREQ : bouton enfoncé, bloque le vobulateur

@ sur la fréquence d’arrét de la vobulation. Bouton sorti,
fonctionnement normal du vobulateur entre les fré-
quences de départ et d'arrét.

LOG SWP/LIN SWP : bouton enfoncé, vobulation lo-
garithmique. bouton sorti, vobulation linéaire.

TRIG SWP/FREE RUN : bouton enfoncé, le balayage

‘ de fréquence commence avec une impulsion positive
appliquée sur la prise SWEEP TRIG. Bouton sorti,
balayage relaxé.

POWER : voyant éclairé lorsque {"appareil est sous
tension.

PREMIERE UTILISATION

Sur la face avant un entourage de couleur permet d’iden-
tifier les diverses fonctions. Les commandes déterminant la
fréquence du signal sont entourées de bleu, celles concer-
nant le déclenchement de vert et celles commandant la vobu-
lation d’orange.

Lors de la premiére mise en service positionner les
commandes comme suit :

Section bleue :

FREQUENCY Hz 10
(cadran principal)
STOP 40
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MULTIPLIER 102
HOLD/RUN RUN (bouton sorti}
VAR complétement a droite

Section verte :

FREE RUN bouton enfoncé

Section orange :

SWEEP DURATION position OFF
Section non repérée :
bouton ~ enfoncé
RISE ET FALL TIME position FIXED
ATTENUATOR -10
VAR complétement a droite

Connecter un cible BNC, terminé par une charge 50 £2, &
I'entrée verticale de |'oscilloscope. Régler |'oscilloscope
comme suit :

Vertical
Base de temps

1 V/div, couplage DC
1 ms/div

Régler I'oscilloscope pour visualiser cing périodes de la
sinusoide. Appuyer successivement sur le bouton «signal
rectangulairey, «signal sinusoidal» et enfin sur le bouton «signal
triangulaire». Observer les différentes formes d’ondes. Tour-
ner les commandes ATTENUATOR et VAR et vérifier que
I'amplitude du signal de sortie varie. Revenir aux positions
de départ. Tirer le bouton OFFSET et ‘le tourner. Noter la
variation du niveau continu du signal de sortie. Pousser le
bouton OFFSET.

Enfoncer le bouton SQUARE WAVE. Tourner la
commande RISE ET FALL TIME sur toutes ses positions
et noter un changement du temps de montée du signal. Re-
mettre cette commande sur la position de départ. Tirer le
bouton SYMMETRY et parcourir sa plage de variation. No-
ter le changement de I’enveloppe du signal recta ngulaire, du
signal triangulaire et du signal sinusoidal en pressant sur le
bouton approprié. Appuyer sur le bouton SYMM ETRY.

Les trois boutons de la partie orange étant sortis
sélectionner la valeur 1 s du commutateur SWEEP
DURATION. Noter que la fréquence du signal de sortie va-
rie d’une fréquence basse (1 kHz) & une fréquence haute
(4 kHz) en une seconde. Appuyer sur le bouton LOG SWP
et noter que la variation de fréquence est lente au départ
puis accélérée. Presser le bouton STOP FREQ et vérifier que
le balayage s'arréte sur la plus haute fréquence de la gamme.
Tourner le bouton STOP FREQ. Noter que la fréquence
d'arrét (STOP FREQ) est déterminée par la position du ca-
dran STOP FREQ. Relacher le bouton STOP FREQ et ap-
puyer sur le bouton TRIG SWP. Noter que la fréquence ne
varie plus. Presser le bouton MAN TRIG. Noter qu’un seul
balayage est effectué. Mettre le bouton SWEEP DU RATION
sur la position OFF.
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Appuyer sur le bouton TRIG, localisé dans la partie verte
du panneau avant. Noter qu’il n’y a plus de signal. Presser
le bouton MAN et vérifier qu’une seule période compléte est
générée a chaque pression. Appuyer sur le bouton GATE.
Presser ensuite le bouton MAN. Noter que le signal de sortie
est continuellement généré tant que le bouton MAN est
maintenu enfoncé. Presser le bouton FREE RUN pour une
sortie normale du générateur.

Les commandes de la fréquence du signal de sortie sont
entourées de bleu. Tourner la commande de fréquence (FRE-
QUENCY!) pour voir son action sur le signal de sortie. Le
bouton MULTIPLIER sélectionne la gamme de fréquence
couverte par le cadran principal. Mettre le bouton MULTI-
PLIER sur 10°2. Le signal de sortie varie lentement sur |'os-
cilloscope, appuyer sur le bouton HOLD/RUN et le reldcher
plusieurs fois pour voir que le signal s'arréte & un point du
signal et redémarre au méme point lorsque le bouton est
reldché.

Ceci termine la mise en route du FG 504.

Temps de montée et de descente

Si les impulsions de sortie du FG 504 sont utilisées pour
mesurer le temps de montée ou de descente d'un appareil,
il faut considérer les caractéristiques globales de I'équipe-
ment de mesure utilisé. Si le temps de montée de 'appareil
sous test est dix fois supérieur au temps de montée résultant
de celui du FG 504, de 'oscilloscope de mesure et des cébles
de liaison, I'erreur introduite ne dépassera pas 1 % ; elle peut
généralement étre ignorée. Lorsque le temps de montée ou
de descente de I'appareil sous test est inférieur & dix fois le
temps de montée global du systéme de test le temps de mon-
tée réel du systéme se détermine & partir du temps de mon-
tée de chaque élément du systéme. Le temps de montée
total est égal 2 la racine carrée de la somme des carrés des
temps de montée individuels, & savoir :

Tt=\ﬂTt)2+(T2)2+....

Une fois le temps de montée du systéme connu, il est
possible de calculer le temps de montée de I'appareil sous
test en utilisant la méthode précédente.

Les caractéristiques physiques du cdble de transmission
déterminent I'impédance caractéristique, la vitesse de pro-
pagation et |'importance des pertes. Les pertes sont fone-
tion de la fréquence. Quelgques métres de cible peuvent mo-
difier une impulsion ayant un temps de montée rapide. ||
est, par conséquent, important de maintenir la longueur de
ces cibles aussi courte que possible.

Lorsque I'on effectue des mesures par comparaison de
signaux ou des mesures d'intervalles de temps, les deux
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signaux issus de 1"appareil sous test doivent étre acheminés
au moyen de cdbles coaxiaux identiques.

Adaptation d’'impédance

Chaque fois qu’une impulsion, se propageant le long
d’une ligne de transmission rencontre une désadaptation {ou
une impédance différente de celle de la ligne de transmission)
une onde réfléchie se produit et est renvoyée le long de la
ligne en direction de la source. L'amplitude et la polarité de
ces réflexions dépendent de la variation d’impédance ren-
contrée. Si la valeur de cette impédance est supérieure a cel-
le de la ligne, 1"onde réfléchie sera de méme polarité que le
signal appliqué. Si elle est inférieure, la polarité sera inversée.

Si le signal réfléchi arrive avant la fin de I'impulsion, il
s'additionne ou se soustrait de I'amplitude de I'impulsion,
provoquant ainsi une distorsion de la forme et de I'amplitu-
de de |'impulsion.

Si le FG 504 est chargé par une impédance élevée, par
exemple 1 M en paralléle sur une certaine capacité (entrée
d’un oscilloscope), terminer la ligne de transmission par un
atténuateur refermé sur une charge 50 2 et e connecter en-
suite & 'entrée de l'oscilloscope.

Fonctionnement en mode relaxé

Sélectionner la forme d’onde désirée {carrée, triangle ou
sinusoidale) en appuyant sur le bouton approprié indiqué
CARRE, TRIANGULAIRE ou SINUSOIDAL. Appuyer sur le
bouton FREE RUN (relaxation). S'assurer que le commuta-
teur SWEEP DURATION (durée de balayage) est sur la po-
sition OFF (arrét). Sélectionner la fréquence désirée au
moyen des commandes MULTIPLIER {multiplicateur) et
FREQUENCY Hz (fréquence en Hz). On obtient des régla-
ges de fréquence précis au moyen de la commande FRE-
QUENCY VERNIER. Relier la charge a la prise de sortie
OUTPUT. S’assurer que le bouton HOLD est sorti. Régler la
commande ATTENUATOR afin d’obtenir I"amplitude créte-
a-créte désirée en sortie. Utiliser la commande VAR pour
faire varier I'amplitude entre les positions étalonnées.

Les signaux sans tension continue de décalage se situent
de part et d’autre du niveau zéro. Afin d’obtenir le décalage
souhaité des signaux, tirer et tourner la commande OFFSET.
Si 'on sélectionne le mode signaux carrés, régler la comman-
de RISE AND FALL TIME afin d’obtenir les valeurs souhai-
tées pour les temps de transitions. || est possible de faire va-
rier ces durées entre les positions étalonnées & I'aide du
bouton VAR. Un signal de déclenchement, un pour chaque
période du signal sélectionné, est disponible sur la prise
TRIG OUTPUT (sortie de déclenchement).
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Lorsque I'on utilise les modes «sinusoide» ou «triangle,
la commande MULTIPLIER étant placée sur les cing posi-
tions les plus basses (zone grise), I'évolution du signal peut
étre arrétée en appuyant sur le bouton HOLD (maintien).

Le générateur de signal s'arréte et le FG 504 sort une tension
égale a la tension atteinte par la rampe ou la sinusoide, lors-
que le bouton a été enfoncé. Cette possibilité n’existe pas
dans le mode «signal carréy.

Lorsqu’elle est tirée, la commande SYMMETRY divise
la fréquence de sortie par dix et permet de faire varier le rap-
port cyclique du signal sélectionné (symétrie du signal}. Le
voyant FREQ + 10 s’allume). Tirer cette commande et la
tourner pour obtenir la symétrie voulue avec les trois for-
mes d’ondes de base.

Utilisation en déclenchement ou validation

Régler le FG 504 pour une utilisation en relaxation libre,
selon les indications du paragraphe précédent, appliquer le
signal de déclenchement ou de validation a la prise INPUT.
Si I'on désire une seule période du signal de sortie par dé-
clenchement, enfoncer le bouton TRIG. Régler {a comman-
de LEVEL pour que le signal débute au niveau souhaité. Si
I'on désire plusieurs périodes du signal de sortie, appuyer
sur le bouton poussoir GATE. La sortie du FG 504 commen-
ce au niveau de déclenchement choisi et se poursuit jusqu’a
ce que le signal de validation sur la prise d’entrée redescen-
de au-dessous du niveau de déclenchement. La durée du si-
gnal en sortie est alors égale & la durée du signal de valida-
tion. Le nombre de périodes par train est environ égal a la
durée du signal de validation divisé par la période du signal
de sortie du FG 504. En mode validation, la derniére pério-
de du signal est complétée s'il reste moins de 270° de la pé-
riode & générer au moment oll se termine le signal de valida-
tion.

En fonctionnement déclenchement ou validation, la
commande PHASE fait varier le départ du signal de sortie
sinusoidal ou triangulaire d’environ + 80°. Cette variation
de phase se mesure a partir du niveau 0 V, point 0° sur le
signal de sortie.

Pour déclencher ou valider manuellement le FG 504,
tourner a fond dans le sens horaire la commande LEVEL et
enfoncer le bouton TRIG ou le bouton GATE, selon le mo-
de désiré. Dans le mode TRIG, si I'on appuie sur le bouton
MAN, on obtient le déclenchement d’une période du signal
en sortie. Dans le mode GATE (validation), le signal en sor-
tie se poursuit aussi longtemps que le bouton MAN est en-
foncé.

Fonctionnement en vobulation de fréquence

La fréquence de sortie du FG 504 peut étre vobulée dans
un rapport maximal de 1 000 : 1, en fonction de la position
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de la commande MULTIPLIER et en appliquant un signal
de 0 a 10 V a la prise d’entrée VCF. La figure 2-3 indique la
plage maximale de vobulation de fréquence pour chaque
commande MULTIPLIER. Si I'on veut obtenir un rapport
maximal de 1 000 : 1 ou la vobulation des plus basses fré-
quences de la plage, il peut s'avérer nécessaire de faire varier
le réglage de la commande FREQUENCY VERNIER.

Position libre avec condensateur monté en usine

80 kHz 40 MHz

10° |

4 kHz 4 MHz

10°

400 Hz 400 kHz

10*
, 40 Hz 40 kHz
10° 1 20 Hz 20 kHz
10? 4 Hz 4 kHz

10 4 Hz 400 Hz

1 | 0.4 Hz 40 Hz

10™! 0.04 Hz 4 Hz

Position du MULTIPLIER

0.004 Hz 0.4 Hz

107

101 0.001 Hz 0.04 Hz

107 10710 1 10 10° 10° 10* 10° 10° 107 10°

Fréquence Hz 2028-03

Fig. 2-3. Graphique indiquant la plage d’excursion en fréquence ob-
tenue en appliquant un signal de 0 a 10 V a la prise VCF IN, en
fonction de fa commande MULTIPLIER.

La polarité du signal appliqué sur {’entrée de vobulation
détermine la direction de I'excursion de fréquence & partir
de la fréquence indiquée par les commandes MULTIPLIER,
FREQUENCY Hz (START) et FREQUENCY VERNIER.
Une tension positive augmente la fréquence alors qu’une ten-
sion négative abaisse la fréquence. Une tension qui varie sy-
métriquement de part et d'autre du zéro provoque une ex-
cursion de la fréquence du signal symétrique de part et
d’autre de la fréquence centrale indiquée par les commandes
de fréquence (se reporter & la figure 2-4).

Etant donné que la variation de la fréquence suit une loi
linéaire, la plage de fréquence du signal de sortie peut étre
déterminée a partir de I'amplitude du signal d’entrée VCF et
de la position du cadran FREQUENCY Hz. La sensibilité de
la vobulation externe est égale a la plus haute indication pos-
sible du cadran (40) que multiplie la gamme de la commande
MULTIPLIER divisée par la tension d'entrée maximale VCF
(10 V). Le FG 504 posséde une sensibilité nominale (Hz/V)
égale a quatre fojs la gamme choisie par la commande MUL-
TIPLIER. Par exemple, avec la gamme 103 de la commande
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MULTIPLIER, une variation de deux volts 4 I'entrée VCF
INPUT provoquera une excursion de la fréquence de sortie
de 8 kHz.

Plage de fréquence particuliére

L utilisateur peut sélectionner une plage de fréquence
particuliére au moyen du commutateur de gamme MULTI-
PLIER en utilisant la position 0,5.10%. L'appareil est livré
muni d'un condensateur (C248) qui produit une plage de
vobulation comprise entre 20 Hz et 20 kHz, la commande
MULTIPLIER étant positionnée sur .5 x 10°.

Utilisation en verrouillage de phase

La fréquence du signal de sortie peut étre synchronisée
avec le signal de référence externe. La fréquence de sortie
du FG 504 doit étre réglée a = 10 divisions principales du
cadran de la fréquence par rapport a la fréquence du signal
externe (le «1» apparaissant sur le cadran est la division
principale la plus basse utilisable). Relier le signal de réfé-
rence au connecteur INPUT et appuyer sur le bouton pous-
soir ¢ LOCK. La commande PHASE fait varier la phase du
signal en sortie de + 80° par rapport au signal de référence.
La commande LEVEL régle le point de déclenchement sur
la forme d’onde de référence.

Les commandes LEVEL et PHASE se réglent aisément
si I"on procéde d'abord & leur réglage en mode TRIG. Régler
la fréguence de relaxation du FG 504 afin qu‘elle soit légé-
rement supérieure a la fréquence du signal appliqué 3 la
prise INPUT. Puis sélectionner le mode TRIG. Régler la
commande LEVEL pour obtenir un déclenchement stable
et (si I'on utilise un oscilloscope), régler la fréquence de sor-
tie du FG 504 jusqu’a ce qu'elle soit & peu prés identique 3
la fréquence du signal appliqué a la prise INPUT. Placer la
commande PHASE & mi-course (position «12 heures) (pour
0° en mode sinusoide) et enfoncer la commande ¢ LOCK.
Régler a nouveau la commande PHASE, si nécessaire, afin
d’obtenir une sortie stable avec le déphasage désiré. La plage
d’action de la commande PHASE décroit continiiment au-
dessus de 4 MHz.

Un cavalier situé sur le circuit dasservissement permet
de transformer I'entrée VCF INPUT en entrée de modulation
de phase lorsque le FG 504 fonctionne en mode verrouillage
de phase. Les tensions limites & I’entrée modulation de pha-
se sont de + 2,5 V, avec une fréquence maximale limitée 2
1 kHz. Lorsque la phase est verrouillée, la tension de modu-
lation de phase fait varier la phase en sortie d’environ 5°/V.

Entrée de modulation d’amplitude

Pour moduler I'amplitude de signaux de sortie, relier le
signal modulant & la prise AM INPUT. Enfoncer le bouton
sinusoide (~) et régler la commande FREQUENCY Hz pour
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PLAGE DE FREQUENCE VOBULEE

YT
" 7 A
5 \ 7
8= — —gz | +5V
= —3 ]
”///73 / / \‘\ﬂ\ "/,,,/// 04 / \\at\\\\\\\\‘\ N
Kz Mt ity b
+10
VCF IN \/L 0 +5
0 VCF IN N VCFIN 0
-10 -5
SORTIE J\MW” SORTIE ”MW\{ SORTIE W s
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2028-04

(C)

v

Fig. 2-4. Plage de fréquence vobulée obtenue avec un signal de 10 V appliqué a la prise VCF IN.

obtenir la fréquence de porteuse souhaitée. Se reporter aux

caractéristiques de I'entrée de modulation d’amplitude pour
de plus amples informations.

Utilisation en vobulation interne

Sélectionner la durée d'un balayage complet au moyen de
la commande SWEEP DURATION. Utiliser le bouton VAR
pour obtenir les temps de balayage entre les positions étalon-
nées. Régler les commandes FREQUENCY Hz, START,
STOP FREQ et MULTIPLIER, de fagon a obtenir les fré-
quences de vobulation désirées. La sélection du balayage li-
néaire ou logarithmique s’effectue en enfongant ou libérant
le bouton poussoir LOG LIN SWP. Libérer le bouton pous-
soir STOP FREQ. Régler la fréquence de départ au moyen
de la commande FREQUENCY VERNIER lorsque la valeur
désirée est différente du chiffre «1» du cadran. Si I’'on sou-
haite un balayage déclenché, appuyer sur le bouton poussoir
TRIG SWP et relier le signal de déclenchement & I'entrée

SWEEP TRIG INPUT. Régler la commande LEVEL de ma-
niére a ce que le balayage débute au niveau souhaité sur le si-
gnal de déclenchement. Si I'on souhaite un fonctionnement
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en relaxation libre, libérer le bouton poussoir TRIG SWP. ||
est possible d’arréter le balayage et de maintenir la fréquence
de sortie obtenue & n‘importe quel moment en appuyant sur
le bouton poussoir STOP FREQ. La dent de scie du balayage
linéaire est disponible sur la prise SWEEP OUTPUT.

Signaux d’entrée externe pour déclenchement, vali-

dation, verrouillage en phase et mode de balayage
déclenché

Les signaux d’entrée externe, pour ces modes, doivent
étre d’au moins 1 V créte-a-créte de part et d'autre de la ten-
sion continue établie au moyen de la commande LEVEL
(+1 Vv a4 +10 V). Lorsque la commande LEVEL se trouve
réglée au minimum ou proche du minimum, le signal exter-
ne doit dépasser les niveaux +0,5 V et +1,5 V. Par exemple,
un signal externe dont |'amplitude est symétrique de part et
d’autre de O V (tel qu’une sinusoide) doit étre d’au moins
3 V créte-a-créte (+1,5 8 —1,6 V). La figure 2-5 illustre les
signaux d’entrée typiques.
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+1.5V
(min.) NIVEAU
s S -—~- +1V to +10V
+0.5V — ,
ov i
+1. . L
>V NIVEAU
{min.)
+1V (min.)
ov
+10V
(+1.5V
min.) NIVEAU ;
+1V to +10V . 3
ov 2028-38 2028-05
Fig. 2-6. Amplitude nécessaire et points de déclenchement. Fig. 2-7. FONCTIONS DE BASE : les formes d’ondes carrées, trian-

gulaires, sinusoidales sont sélectionnées au moyen des boutons pous-
soirs du panneau avant.

I \__J—_l__ Sortie de o ‘ , .
déclenchement ' sy ‘ 50088 |

! i H H 4
: Signal i . ‘ . . ~ ‘ . b .
| triangulaire* CHE - . - - -
| | » -
'I Signal .
| sinusoidal N/ “
Signal
rectangulaire

1
Le facteur de forme du signal de sortie de déclenchement suit
le facteur de forme du signal OUTPUT.

* Eg_a]ement pour les signaux triangulaires ou impulsionnels en
utilisant la commande SYMMETRY.

Fig. 2-6. Relations de phase entre les divers signaux en sortie et le Fig. 2-8. RAMPES ET IMPULSIONS. Ces formes d’ondes s'obtien-
signal TRIG OUT. nent a partir des formes d’ondes de base en utilisant la commande
SYMMETRY.
French 2-9
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2028-09

Fig. 2-9. TEMPS DE MONTEE ET DE DESCENTE VARIABLES.
Dans I'utilisation de forme d‘onde carrée, diverses formes d’impulsions
peuvent étre obtenues en faisant varier les temps de montée et de des-

cente.

Fig. 2-11. BALAYAGE LOGARITHMIQUE. Procéder de maniére
identique que pour la figure 2-10. Sélectionner la rampe logarithmi-
que. La fréguence est vobulée de fagon logarithmique. La tension de
la rampe logarithmique n’est pas disponible extérieurement.

>500m\(

Fig. 2-10. BALAYAGE LINEAIRE. Sélectionner les fréquences de
départ et d’arrét ainsi que 1a rampe linéaire interne pour obtenir un
balayage de la fréquence de sortie.

French 2-10

Fig. 2-12. BALAYAGE A BANDE ETROITE. La trace supérieure
illustre un signal triangulaire balayé par une rampe linéaire. La fré-
quence de départ est de 9,52 kHz et la fréquence d’arrét est de

10,562 kHz. Cette fonction est utile pour des tests par balayage a ban-
de étroite. La trace inférieure correspond a la rampe de balayage.
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200pS

2028-13

Fig. 2-13. FONCTIONNEMENT VALIDE. Les trois traces supérieu-
res représentent les diverses formes de sortie et la trace inférieure est
le signal de validation appliqué a la prise INPUT, le bouton poussoir
GATE étant enfoncé. Noter qu’une période supplémentaire compléte
est générée aprés la fin du signal de validation.
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Fig. 2-15. FONCTIONNEMENT DECLENCHE AVEC CONTROLE
DE PHASE. Cette figure illustre Iutilisation de la commande PHASE
en mode déclenché. Les cinq traces superposées illustrent I'effet de
la commande de phase. Cette commande fournit environ * 80° de
décalage. La trace inférieure est le signal de déclenchement.

R}

2028-14

Fig. 2-14. FONCTIONNEMENT DECLENCHE. Les trois traces supé-
rieures représentent les diverses formes de sortie et la trace inférieure
est le signal de déclenchement appliqué a la prise de déclenchement
INPUT. Le mode TRIG étant sélectionné. Noter qu’une seule période
de signal est générée.
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Fig. 2-16. FONCTIONNEMENT VERROUILLE EN PHASE. La tra-
ce inférieure représente le signal appliqué a la prise INPUT dans le
mode ¢ LOCK. La trace du milieu représente la sortie verrouillée en
phase par rapport au signal d’entrée. Les traces supérieures illustrent
I'action de la commande PHASE.
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2655-11

2028-17

Fig. 2-17. MODULATION D'AMPLITUDE. La trace supérieure il-
lustre I'enveloppe modulée & 100 % et la trace inférieure représente
le signal modulant : £ 2,5 V modulent le signal a 100 % (5 V créte-
a-créte centrés 3 0 V).

Fig. 2-19. FONCTION MAINTIEN EN BASSE FREQUENCE. La
sortie du FG 504 dans les cinq positions les plus basses de la comman-
de MULTIPLIER peut étre maintenue A n’importe quel niveau en
appuyant sur le bouton HOLD. Les paliers visibles sur la figure s’ob-
tiennent de cette maniére.




Tests par train de signaux

Le FG 504, associé 3 un générateur d'impulsions externe,
peut étre utilisé en générateur de trains de signaux. Relier la
sortie d’un générateur PG 501 TEKTRONIX ou tout autre
générateur d’impulsions 2 la prise de déclenchement INPUT.
Sélectionner le mode de fonctionnement GATE. Régler le
générateur d’impulsions externe pour obtenir la durée désirée
des impulsions et le taux de répétition convenable. Puis sé-
lectionner le temps de balayage souhaité du FG 504 et sélec-
tionner les fréquences d’arrét et de départ. Comme l'illustre
la figure 2-21, la sortie du FG 504 devient alors une série de
trains de signaux.

2028-19

Fig. 2-21. TESTS PAR TRAIN DE SIGNAUX. La trace inférieure
représente la rampe linéaire issue de la prise LIN SWEEP OUTPUT.

Tests de filtre

Les caractéristiques de vobulation de fréquence du FG 504
lui permettent d’étre utilisé pour le test des filtres. Lorsque
I'on utilise le FG 504 pour cette application, il est préférable
d'utiliser le mode logarithmique. Les figures 2-22 et 2-23 il-
lustrent les avantages qu’il y a a utiliser le balayage logarith-
mique (LOG SWP).

Mise en forme d’impulsions

Les caractéristiques de déclenchement externe du FG 504
s'adaptent & la mise en forme d'impulsions. Relier le signal
devant étre mis en forme a la prise de déclenchement INPUT
et placer le FG 504 dans le mode signal carré. Le niveau de
déclenchement est réglé au moyen de la commande TRIG
LEVEL. Les temps de montée et de descente, les niveaux et
la symétrie de |I'impulsion de sortie remise en forme peuvent
étre changés a volonté selon la nécessité. La figure 2-24 illus-
tre cette application.
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-

30Hz 300Hz 3kHz 30 kHz

2028-20

Fig. 2-22. Balayage linéaire montrant I'espacement progressif des fré-
quences de résonnance du filtre.

2 : b
B . EEEES CEETER ‘ s
l ! L

1 1
300 Hz 3 kHz 30 kHz

30 Hz

2028-21A

Fig. 2-23. Balayage logarithmique montrant un espacement régulier
des fréquences de résonnance du filtre.

REEMBALLAGE

Si cet instrument eoit étre expédié dans un service de
maintenance Tektronix pour étalonnage ou réparation, lui
adjoindre une étiquette comportant : nom du propriétaire et
son adresse, nom d’une personne de la société pouvant étre
contactée. Ajouter le numéro de série complet de l'appareil
ainsi qu’une description du service désiré.
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sy | sk 200v8

2028-22

Fig. 2-24. MISE EN FORME D’IMPULSIONS. La trace inférieure est
le signal de déclenchement.

French 2-14

Conserver et réutiliser I'emballage dans lequel votre ap-
pareil a été expédié. Si I'emballage d’origine est inutilisable,
réemballer I'appareil comme suit :

Entourer I'instrument de feuilles de polyéthyléne pour
protéger son aspect extérieur. Utiliser un carton ondulé soli-
de aux dimensions intérieures dépassant d’au moins 3 cm
Celles du matériel. Remplir cet intervalle de flocons de

polyéthyléne, sur toutes les faces. Fermer le carton avec une
bande de scotch.

Le carton doit avoir une résistance de 100 kg.
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Kapitel 2 - FG 504

BEDIENUNGSANLEITUNG

ANLEITUNG FUR DIE INSTALLATION
UND DAS AUSWECHSELN

Der FG 504 ist bei Lieferung kalibriert und kann sofort
verwendet werden. Er arbeitet in zwei Einschubfiachern
der Stromversorgungseinheiten der Serie TM 500 mit
Ausnahme des Typs TM 501. Informationen hinsichtlich
der Stromversorgung und des Betriebs der Stromver-
sorgungseinheiten entnehmen Sie den entsprechenden
Bedienungsanleitungen. Beim Betrieb zwischen 40 °C
und 50 °C ist eine verstarkte Luftkiihlung erforderlich.

VORSICHT §

Um eine Zerstérung am Einschub FG 504 zu ver-
meiden, ist die Stromversorgungseinheit auszu-
schalten, bevor der Einschub ein- oder ausge-
schoben wird. Funkenbildung kann die Lebensdauer
der Kontakte verringern und die Schaltkreise des
Einschubs beschédigen.

b d

Vergewissern Sie sich, daB die Kunststoffstege des
Verbindungssockels der gewahiten Stromversorgungs-
einheit mit der Aussparung des Verbindungssteckers
des FG 504 Ubereinstimmen. Ist dies nicht der Fall, darf
das Instrument nicht eingeschoben werden, bis die Ur-
sache gefunden wurde. Nach dieser Uberprifung kann
der FG 504 in die Fuhrungsschiene gesetzt und einge-
schoben werden. Durch vorsichtiges Driicken werden
Sockel und Steckerverbunden. Der FG 504 wird {iberden
Stromversorgungsschalter der Stromversorgungsein-
heit mit Betriebsstrom versorgt.

Zur Herausnahme des FG 504 wird die Verriegelungs-
lasche (untere linke Ecke) gezogen, um die Verbindung
von Sockel und Stecker zu lésen. Danach wird der
FG 504 gerade herausgezogen.

SPERRE

'UNTERE
FUHRUNGS-
SCHIENE

SCHLITZ
OBERE

FUHRUNGS-
SCHIENE

2655-26

Abb. 2-1. Installation und Auswechseln
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Bedienungsanleitung - FG 504

BEDIENUNG

Ausgangsanschliisse

Der Ausgang des FG 504 arbeitet als 50 Q-Span-
nungsquelie an eine Last von 50 Q. Bei hdheren Frequen-
zen hat ein nicht abgeschlossener oder unkorrekt abge-
schlossener Ausgang hohe Abweichungen des Aus-
gangssignal zur Folge. (Siehe hierzu auch Impedanzan-
passung.) Lasten kleiner als 50 Q reduzieren die Signal-
amplitude.

Hohe Verzerrungen oder Abweichungen, die infolge
eines unkorrekten Abschlusses auftreten, machen sich
bei niedrigeren Frequenzen weniger bemerkbar (insbe-
sondere die Signalformen Sinus und Dreieck). Damit Sie
ein sauberes Signal erhalten, beachten Sie bitte folgende
Punkte:

1. Verwenden Sie nur 50 Q-Koaxialkabel und Stecker
von hoher Qualitéat.

2. Nehmen Sie die Verbindungen fest vor und halten
Sie sie so kurz wie méglich.

3. Wenn es erforderlich ist, Signalamplituden zu redu-
zieren, verwenden Sie Abschwécher von hoher Qualitat.

4. Verwenden Sie Abschlisse oder Einrichtungen fur
Impedanzanpassung, damit bei der Verwendung von lan-
geren Kabeln (2 Meter und mehr) keine Reflexionen auf-
treten.

5. Vergewissern Sie sich, daB die Abschwécher, Ab-
schitisse usw. die fur das Ausgangssignal geeigneten
Stromwerte aufweisen.

Liegt eine Gleichspannung an der Ausgangslast,
schalten Sie einen Koppelkondensator in Serie zur Last.
Die Zeitkonstante des Koppelkondensators und der Last
muB so groB sein, daB die Dachschrage aufrechterhalten
bleibt.

BEACHTE

Wird der FG 504 in Verbindung mit alten Modellen
der Stromversorgungseinheiten TM 500 benutzt,
kann der Brumm auf dem Ausgangssignal in einigen
Féllen zu hoch sein. Der Brumm resultiert aus einem
Transformator-Phasenabgleich, der nicht zum Be-
trieb des FG 504 paBt. Das Problem kann durch den
Service leicht gelést werden.

BEDIENUNGSELEMENTE
UND ANSCHLUSSE

FREQUENCY (Hz) - Frequenz (Hz): Wahlt die
Betriebsfrequenz oder die niedrigste Frequenz
im Wobbelbetrieb.

®

STOP FREQUENCY (Hz) - Stopfrequenz (Hz):
Wihit die hochste Frequenz im Wobbelbetrieb.
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® ©

® ® ® 6@ 6 v PO G® ©

®

©)

leuchtet, wenn der SYMMETRY-Knopf gezogen
ist.

RUN - Freilaufend: (Geldste Taste) fir Normal-
betrieb.

FREQ -+ 10 - Frequenz + 10: Die Anzeigelampe .

HOLD - Pegelhaltung: (Taste gedriickt) setzt den
Generator auBer Funktion und erzeugt einen Aus-
gangsgleichspannungspegel, der gleich dem Sig-
nalpegel bei gedruckter Taste ist. (Nur in den
5 unteren Bereichen).

VCF INPUT - Frequenzmodultationseingang:
Externe Spannungen, die an diesen Eingang
gelegt werden, erzeugen Frequenzverdnderun-
gen.

FREQUENCY VERNIER - Feineinsteller Frequenz:
Dient zur Feineinstellung der Frequenz.

MULTIPLIER - Multiplizierer: Bestimmt den Be-
reich des FREQUENCY-Wihlers.

AM INPUT - Eingang fur Amplitudenmodulation:
Ein externes Signal, das an diese Buchse ange-
schlossen wird, moduliert den Sinusausgang.

KLINKE: Durch Ziehen dieser Klinke kann der Ein-
schub herausgezogen werden. ‘
INPUT - Eingang: An diese Eingangsbuchse
werden externe Torsignale, Triggersignale oder
Signale fuir phasenstarren Betrieb angeschlossen.

MAN - Manuell: Gestattet manuellen Trigger im
TRIGGER-Betrieb oder manuelles Tor im GATE-
Betrieb, um das Ausgangssignal zu steuern.

LEVEL - Pegel: W&hlt den Startspannungspegel
auf dem Eingangssignal fur getriggerien, torge-
steuerten oder phasenstarren Betrieb.

LOCK - Phasenkopplung: Bei gedriickter Taste
wird die Frequenz des Ausgangssignals mit dem
an INPUT angeschlossenen Signal gekoppelt.

GATE - Tastung: Bei gedrickter Taste erzeugt der
Generator ein Signal far die Zeit, an der ein HI-
Signal an INPUT angeschlossen ist.

TRIG - Trigger: Bei gedruckter Taste erzeugt der
Generator bei jedem positiven Eingangssignal
einen Ausgangssignalzyklus.

FREE RUN - Freilaufend: Bei gedruckter Taste er- .
folgt ein kontinuierliches Ausgangssignal.
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PHASE - Phase: Wahlt voreilende oder nacheilen-
de Phase bis zu =+ 80°vom gewéahlten Triggerpegel
des anINPUT angeschlossenen Sinus-oder Sage-
zahnsignals.

TRIG OUT - Triggerausgang: Liefert einen posi-
tiven Impuls fir jeden positiven Zyklus der ge-
wéhiten Signalform. (AuBer Rechteckausgang,
der einem negativen Zyklus entspricht).

OUTPUT -Ausgang: An dieser BNC-Buchse steht
das Ausgangssignal zur Verfiigung.

VAR - Variable Einstellung: Mit diesem Einsteller
werden Ausgangsamplituden zwischen den
Stufen des Schalters ATTENUATOR eingestellt.

ATTENUATOR - Teiler: Dient zur Einstellung der
Amplitude des Ausgangssignals in 10 dB-Schrit-
ten.

LIN SWEEP OUTPUT - Ausgang des Wobbelsig-
nals: An dieser BNC-Buchse wird, wenn die Wob-
belung lauft, ein lineares Ablenksignal (S4gezahn)
von 0 bis 10 V ausgegeben.

@)
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Bedienungsanleitung - FG 504

SWEEP TRIG INPUT - Triggereingang: Trigger-
signale, die an diese BNC-Buchse angeschlossen
werden, lésen den Sagezahn aus, wenn in der
Betriebsart TRIG SWP gearbeitet wird.

VAR - Variabler Einsteller: Dient zur variablen Ein-
stellung der Anstiegs- und Abfallzeiten des Recht-
ecksignals.

RISE and FALL TIME - Anstiegs- und Abfallzeit:
Dient zur Einstellung der Anstiegs- und Abfall-
zeiten des Rechtecksignals in dekadischen
Schritten.

SYMMETRY: Wird der Knopf gezogen, kann durch
Drehen die Symmetrie eingestellt werden. Die
Ausgangsfrequenz wird durch 10 geteilt und die
Anzeigelampe + 10 (3) leuchtet.

VAR - Variabler Einsteller: Gestattet stufenlose
Einstellung der Wobbelzeiten zwischen den
Stufen des Schalters SWEEP DURATION.

()EEDEDENEE) () ED
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Abb. 2-2. Bedienungselemente und Anschliisse der Frontplatte
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SWEEP DURATION - Wobbelzeit: Wahit die Dauer
des Sagezahnsignals.

TRIG LEVEL -Triggerpegel: Wahlt den Pegel am
Eingang SWEEP TRIG INPUT, bei dem die Wobbel-
zeit ausgelost wird.

MAN TRIG - Manuelle Triggerung: Gestattet es,
die Wobbelung durch Driicken der Taste von
Hand zu starten.

OFFSET - Offset: Dem Ausgangassignal kann
eine Offsetspannung unterlegt werden. Dazu wird
der Knopf gezogen und gedreht.

AM CARRIER AMPLITUDE + 2 — AM-Tragerampli-
tude + 2: Diese Lampe leuchtet, wenn die Impe-
danz am AM INPUT = 10 kQ ist.

(SINE WAVE) - Sinus: Gedriickte Taste wéhlt die
Funktion Sinus als Ausgangssignal.

(TRIANGLE WAVE) - Dreieck: Gedrickte Taste
wahlt die Funktion Dreieck als Ausgangssignal.

(SQUARE WAVE) - Rechteck: Gedrickte Taste
wahlt die Funktion Rechteck als Ausgangssignal.

STOP FREQ - Stopfrequenz: Bei gedriickter Taste
stoppt die Wobbelfrequenz bei der héchsten
(STOP) Frequenz. Geléste Taste wobbelt die Fre-
quenz tiber den Bereich von START bis STOP, die
mit FREQUENCY eingestellt sind.

LOG SWP/LIN SWP - Logarithmische/Lineare
Wobbelung: Bei gedruckter Taste wird eine loga-
rithmische Wobbelung erzeugt und bei geldster
Taste eine lineare.

TRIG SWP/FREE RUN - Getriggerte/Freilaufende
Wobbelung: Bei gedrickter Taste startet die
Wobbelung mit einem Triggersignal. Bei geldster
Taste 14uft die Wobbelung frei.

POWER - Stromversorgung: Das Leuchten dieser

Anzeigelampe zeigt an, daB der FG 504 mit Strom
versorgt ist.

INBETRIEBNAHME

Vorgehend wurden die Bedienungselemente und An-
schliisse der Frontplatte beschrieben. Zur besseren
Ubersicht sind die Bedienungselemente nach Funk-
tionsgruppen farblich gekennzeichnet. Die frequenzbe-
stimmenden Elemente sind blau gekennzeichnet, die
Elemente fur Triggerfunktionen und Eingénge sind grin
gekennzeichnet und die internen Ablenkfunktionen sind
orange gekennzeichnet.
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Bei Inbetriebnahme sollten die Bedienungselemente
wie folgt eingestellt werden:

Blauer Bereich:

FREQUENCY Hz

(Hauptwaéhler) 10

STOP 40

MULTIPLIER 102

HOLD/RUN RUN (gel6st)
VAR Rechtsanschlag

Griuner Bereich:
FREE RUN gedrickt

Orange Bereich:
SWEEP DURATION Aus

Unmarkierter Bereich:

Sine Wave gedruckt

RISE and FALLTIME FIXED
ATTENUATOR -10

VAR Rechtsanschlag

SchlieBen Sie ein 50Q-BNC-Kabel, daB mit 50Q abge-
schlossen ist, an den Vertikaleingang eines Oszilloskops
an. Stellen sie das Oszilloskop wie folgt ein:

Vertikal 1 V/Teil DC-Kopplung

Horizontal 1 ms/Teil ‘

Stellen Sie das Oszilloskop so ein, daB bis zu funf kom-
plette Signalzyklen des Sinussignals dargestellt werden.
Jetzt betdtigen Sie abwechselnd die Funktionstasten
Rechteck, Sinus und Dreieck und beobachten auf dem
Bildschirm des Oszilloskops die unterschiedlichen
Signalformen. Drehen Sie die Bedienungselemente
ATTENUATOR und VAR, um zu tberprufen, daB sich die
Ausgangsamplituden veréndern. Danach stellen Sie die-
se Elemente wieder auf ihre urspringlichen Bedin-
gungen zuriick. Ziehen Sie den Knopf OFFSET und
drehen Sie diesen. Sie kénnen die Anderung des Gleich-
spannungspegels des Ausgangssignals beobachten.
Stellen Sie den Knopf OFFSET wieder zurtck. Driicken
Sie nun die Taste Rechteck. Bewegen Sie die Einsteller
RISE und FALL TIME durch ihre Bereiche. Beobachten
Sie die Anderung der Signalform des Rechtecksignals.
Ziehen Sie den Knopf SYMMETRY und drehen Sie ihn
durch seinen Einstellbereich. Sie kénnen beobachten,
wie sich die Signalform der Funktionen Rechteck,
Dreieck (bei entsprechend gedriickter Taste) und Sinus
andert. Stellen Sie den Knopf SYMMETRY wieder zuriick.

Stellen Sie SWEEP DURATION auf 1 s ein, wobei die
drei Tasten im orangefarbigen Bereich der Frontplatte ge-
I¢st sind. Sie kdnnen jetzt beobachten, wie sich die Aus-
gangsfrequenz einmal pro Sekunde von einer niedrigen
Frequenz auf eine héhere Frequenz dndert. Wenn Sie die
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Taste LOG SWP driicken, kénnen Sie sehen, daB sich die
Frequenz zun&chst langsam und dann schnell verandert.
Wenn Sie die Taste STOP FREQ driicken, bleibt die
Wobbelung bei der héchsten Frequenz in dem Wobbel-
bereich stehen. Drehen Sie den Knopf STOP FREQ auf
dem Hauptwéhier im blauen Bereich der Frontplatte. Sie
kénnen feststellen, daB die Stopfrequenz (STOP FREQ)
mit dem Wahler STOP FREQ eingestellt wird. Lésen Sie
die Taste STOP FREQ und driicken Sie die Taste TRIG
SWP. Sie kdbnnen feststellen, daB sich die Frequenz nicht
mehr verandert. Driicken Sie die Taste MAN TRIG und die
Frequenz verandert sich einmal. Stellen Sie den Knopf
SWEEP DURATION wieder auf die ,,Aus“-Steliung zurtck.

Driicken Sie die Taste TRIG im grunen Bereich der
Frontplatte. Beobachten Sie, daB das Ausgangssignal
(OUTPUT) stoppt. Dricken Sie die Taste MAN im griinen
Bereich und Sie werden feststellen, daB mit jedem Drik-
ken von MAN ein kompletter Signalzyklus am Ausgang
erfolgt. Driicken Sie die Taste GATE. Jetzt driicken Sie die
Taste MAN. Sie kénnen beobachten, daB das Ausgangs-
signal wahrend des Driickens von MAN kontinuierlich ist.
Dricken Sie nun die Taste FREE RUN, um wieder ein kon-
tinuierliches Ausgangssignal einzustellen.

Die Bedienungselemente fur die Ausgangsfrequenz
sind in Blau gekennzeichnet. Verdndern Sie die Einstel-
lung von FREQUENCY, um den EinfluB auf die Ausgangs-
frequenz zu sehen. Der Knopf MULTIPLIER fir die Aus-
gangsfrequenz wahlt den Frequenzbereich, der durch
den Hauptwéahler abgedeckt wird. Schalten Sie den
Knopf MULTIPLIER auf den Bereich 102. Sobald die
Signalamplitude sich auf dem Oszilloskop langsam ver-
andert, driicken Sie die Taste HOLD/RUN ein und I6sen
sie mehrere Male, um zu sehen, ob der Osziliator an
einem Punkt des Signals stoppt und mit L6sen der Taste
auf demselben Punkt wieder beginnt. Hiermit ist die
Inbetriebnahme beendet.

Anstiegs- und Abfallzeit

Wird das Ausgangssignal des FG 504 zur Messung von
Anstiegs-und Abfallzeiten benutzt, sind die Anstiegscha-
rakteristika der entsprechenden Einrichtung zu berick-
sichtigen. Ist die Anstiegszeit der zu testenden Einrich-
tung zehnmal langer als die kombinierten Anstiegszeiten
des FG 504 zusammen mit dem Oszilloskop und den
Kabeln, Uibersteigt der Fehler nicht 1 %. Dieser Fehler
kann in der Regel ignoriert werden. Ist jedoch die
Anstiegszeit der zu testenden Einheit kleiner als der
zehnfache Wert der kombinierten Anstiegszeiten, muB
die wirksame Anstiegszeit bestimmt werden. Diese wird
aus den einzelnen Anstiegszeiten im System gebildet.
Die Gesamtanstiegszeit ist die Wurzel aus der Summe
der Quadrate der einzelnen Anstiegszeiten:

-I/F:= L (R)2+ (R)2+...

Ist die Anstiegszeit des Systems bekannt, kann nach
obiger Methode die Anstiegszeit der zu testenden Ein-
richtung bestimmt werden.
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Die physikalischen und elektrischen Eigenschaften
der Ubertragungskabel bestimmen die charakteristische
impedanz, die Fortpflanzungsgeschwindigkeit und die
Dampfung. Die Dampfung ist auf die Frequenz bezogen.
Eine kurze Kabelstrecke kann eine Hochfrequenzinfor-
mation eines Pulses mit schnellem Anstieg abschwa-
chen. Aus diesem Grunde sollten die Kabel so kurz wie
maoglich gehalten werden.

Bei der Durchfiihrung von Vergleichsmessungen oder
Bestimmung von Zeitdifferenzen sollten zur Ubertragung
der beiden Testsignale zwei identische Koaxialkabel
(gleiche Dampfung und Verzdégerungseigenschaften)
verwendet werden.

Impedanzanpassung

Bei der Ubertragung von Impulsen werden uberall
dort, wo Fehlanpassungen auftreten (oder Impedanzdif-
ferenzen), Reflexionen erzeugt und zur Signalquelle zu-
riackgesendet. Die Amplitude und die Polaritat der Re-
flexionen hangt von der Art der Fehlanpassung (StoBstel-
le) ab. Hat die Fehlahpassung einen htheren Wert als die
Leitungsimpedanz, hat die Reflexion dieselbe Polaritat.
Bei geringeren Werten weist die Reflexion die umgekehr-
te Polaritat auf.

Das reflektierte Signal trifft ein, bevor der Impuls
beendet ist und addiert oder subtrahiert sich somit zur
impulsamplitude. Dadurch wird die Form und Amplitude
des Impulses verzerrt.

Treibt der FG 504 eine hohe Impedanz, z.B. 1 MQ (pa-
rallel eine Kapazitat) eines Oszilloskopeneingangs, ist
die Ubertragungsleitung mit einem 50Q-Teiler zu verbin-
den oder der Eingang des Oszilloskops wird mit 50Q
abgeschlossen. Der Teiler trennt die Eingangskapazitét
des Gerates, so daB der FG 504 korrekt abgeschlossen
ist.

Freilaufender Ausgang

Wahlen Sie die gewlinschte Signalform, indem Sie die
entsprechende Taste (Rechteck, Dreieck oder Sinus)
driicken. Jetzt driicken Sie die Taste FREE RUN. Verge-
wissern Sie sich, daB der Schalter SWEEP DURATION in
die Position OFF (Aus) eingestelit ist. Mit den Wahlern
MULTIPLIER und FREQUENCY Hz (START) wahlen Sie
die gewiinschte Frequenz. Der Feineinsteller fir die Fre-
quenz (FREQUENCY VERNIER) gestattet die Feineinstel-
lung der Frequenz. SchlieBen Sie die Last an die Aus-
gangskiemme (OUTPUT). Vergewissern Sie sich, daf die
Taste HOLD gel6st ist. Stellen Sie das Bedienungsele-
ment ATTENUATOR auf die gewlinschte Spitzenaus-
gangsamplitude ein. Mit Hilfe von VAR kénnen Sie die
Amplitude zwischen den Schritten einstellen.

Zentrieren Sie das Signal ohne Offset um 0 V. Um eine
Offsetspannung zu unterlegen, ziehen Sie den Knopf
OFFSET und drehen diesen auf den gewiinschten Wert.
Falls Sie mit der Signalform Rechteck arbeiten, missen
die Anstiegs- und Abfalizeit (RISE and FALLTIME) auf die
gewiinschten Werte eingestellt werden. Mit Hilfe des
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VAR-Knopfes werden Einstellungen zwischen den
Schritten vorgenommen. Am Triggerausgang TRIG OUT-
PUT steht ein Triggersignal (eines firjeden Signalzyklus)
zur Verfigung.

Wird das Ausgangssignal Sinus oder Dreieck benutzt,
wenn MULTIPLIER in den 5 langsamsten Positionen ein-
gestellt ist, kann der Signalausgang durch Driicken der
Taste HOLD gestoppt werden. In diesem Fall stoppt der
Signalgenerator und der FG 504 gibt eine Gleichspan-
nung aus, die gleich der Spannung des Dreiecks oder
Sinus ist, die vor Driicken der HOLD-Taste erreicht wur-
de. Diese Einrichtung arbeitet nicht bei der Funktion
Rechteck.

Durch Ziehen des Knopfes SYMMETRY wird die Aus-
gangsfrequenz 10fach geteilt (die Anzeigelampe FREQ -
10 leuchtet) und die zeitbezogene Symmetrie des ge-
wiahliten Signals wird veréndert. Wenn der Knopf gezogen
ist, kann durch Drehen die gewiinschte Symmetrie fur
jede der drei Signalformen eingestelit werden.

Getriggerter oder getasteter Betrieb

Wird der FG 504 in die freilaufende Betriebsart, wie vor-
gehend beschrieben, eingestellt, wird das Trigger- oder
Tastsignal an die Eingangsbuchse INPUT angeschlos-
sen.

Wird nur ein Signalzyklus des Ausgangssignals pro
Trigger gewtlinscht, ist die Taste TRIG zu driicken und
LEVEL auf den Pegel des Triggersignals einzustellen, auf
dem das Ausgangssignal beginnen soll. Wird mehrals ein
Ausgangssignalzyklus gewiinscht, driicken Sie die Taste
GATE. Der Ausgang des FG 504 beginnt nun mit dem
Triggerpegel und bleibt so lange erhalten, bis das Signal
am Eingang unter den Triggerpegel abfallt. Die Aus-
gangsdauer enspricht jetzt der Dauer des Tastsignals.
Die Anzahl der Signaizykien pro Brust koénnen
naherungsweise durch Division der Tastsignaldauer
durch die Periode der Ausgangsfrequenz des FG 504 er-
mittelt werden. Im getasteten Betrieb beendet der FG 504
immer den letzten Zyklus. Falls bei Ende des Tastsignals
weniger als 270° des letzten Zyklus verbleiben, wird ein
zusétzlicher Zyklus beendet.

Im getriggerten oder getasteten Betrieb wird mit Hilfe
des Bedienungselementes PHASE der START eines
Dreieck- oder Sinussignals um % 80° verschoben. Diese
Phasenanderung wird vom 0 V-, 0°-Punkt des Ausgangs-
signals gemessen.

Um die Triggerung oder Tastung von Hand vorzuneh-
men, drehen Sie LEVEL auf Rechtsanschlag und driicken
entweder die Taste GATE. Im TRIG-Betrieb wird durch
Dricken der Taste MAN ein Ausgangssignalzyklus ge-
triggert. Im GATE-Betrieb bleibt das gewahlte Ausgangs-
signal so lange erhalten, wie die Taste MAN gedrickt ist.

Wobbelbetrieb

Die Ausgangsfrequenz des FG 504 kann (ber einen
Frequenzbereich von 1000 : 1 (in Abh&ngigkeit der Ein-
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stellung von MULTIPLIER) mit einem Signal von 0 V bis
10V, das an den Eingang VCF INPUT angeschlossen wird,
gewobbelt werden. Abb. 2-3 zeigt den max. VCF-Bereich
fur jede MULTIPLIER-Einstellung.

Kundenposition mit werkseitig installiertem Kondensator.

80 kHz 40 MHz

10° 1

10° 4 kHz 4 MHz

400 Hz 400 kHz

10* -_—
| 40 Hz 40 kHz
10 20 Hz 20 kHz
10 1 q4Hz === 4kHz

10 - 4 Hz 400 Hz
1 | 0.4 Hz 40 Hz

10°! 0.04 Hz 4 Hz

0.004 Hz 04 Hz

107

Einstellung des MULTIPLIER-BEREICHS

10| 0-001 Hz 004 Hz

107 10210 1 10 10° 10° 10* 10° 10° 10’ 10°
Frequenz Hz.

Abb. 2-3. Die Grafik zeigt die Frequenzbereiche fiir jede Ein-
stellung von MULTIPLIER, die mit einem Signal von 0 Vbis 10 V
am VCF-Eingang gewobbelt werden kann.

Die Polaritdt des Frequenzmodulations-Eingangs-
signals. (VCF) bestimmt die Richtung, in der die durch
MULTIPLIER, FREQUENCY Hz (START) und FREQUENCY
VERNIER eingestelite Frequenz gewobbelt wird. Durch
ein positives Signal steigt die Frequenz an und durch ein
negatives Signal féllt sie ab. Eine Spannung, symme-
trisch um 0 V, wobbelt die Ausgangsfrequenz symme-
trisch um die durch die Frequenzeinsteller gewahite
Mittenfrequenz. (Siehe Abb. 2-3).

Da die VCF-Eingangsamplitude in einem linearen Be-
zug zur Frequenz steht, kann der Frequenzausgang
durch die VCF-Eingangsamplitude und durch FRE-
QUENCY Hz bestimmt werden. Die VCF-Empfindlichkeit
ist der hdchstmdégliche Wahlerwert (40) multipliziert mit
dem MULTIPLIER-Bereich, dividiert durch die max. VCF-
Eingangsspannung (10 V). Beim FG 504 ist dies eine
nominelle Empfindiichkeit (Hz pro V) vom 4fachen Wert
der MULTIPLIER-Einstellung. Zum Beispiel: wenn MULTI-
PLIER auf 10° eingestellt ist, bewirkt eine Spannungs-
anderung von 2 V am VCF-Eingang eine Ausgangs-
frequenzanderung von 8 kHz.

Anwenderbestimmbarer Zeitbereich

Diese Einrichtung gestattet es dem Anwender, einen
eigenen Wobbelfrequenzbereich zu installieren. Dieser
Bereich wird durch die Position .5 x 10° des MULTIPLIER-
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Schalters eingestellt. Der werkseitig eingebaute Konden-
sator (C248) fur diese Position des Schalters MULTI-
‘ PLIER liefert einen Wobbelbereich von 20 Hz bis 20 kHz.

Hauptteilstrichen des Frequenzeinstellers in Bezug auf
das extern angelegte Signal sein (die ,1“ auf dem Ein-
steller ist der niedrigste Hauptteilstrich). SchlieBen Sie
das Referenzsignal an die Eingangsbuchse INPUT und
driicken Sie LOCK. Mit Hilfe von Phase wird die Phase
des Ausgangssignals um x 80° mit Bezug auf das
Referenzsignal verschoben. Das Bedienungselement
LEVEL stellt den Triggerpunkt auf dem Referenzsignal

Phasenstarrer Betrieb

Die Frequenz des Ausgangssignals kann mit einem ex-
ternen Referenzsignal synchronisiert werden. Die Aus-

gangsirequenz des FG 504 muB innerhalb von £ 10 ein.
WOBBELFREQUENZBEREICH
(A) (B) (c)
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Abb. 2-4. Wobbelfrequenzbereich, wenn ein Signal von 10 V an die VCF IN-Buchse an¢ 2schlossen ist.

Die Bedienungselemente LEVEL und PHASE lassen
sich einfacher und besser einstellen, wenn sie zunéachst
im TRIG-Betrieb einjustiert werden. Stellen Sie die FREE
RUN-Frequenz des FG 504 etwas hoher als die Frequenz
des an INPUT angeschlossenen Referenzsignals ein und
wiahlen Sie den TRIG-Betrieb. Stellen Sie LEVEL so ein,
daB eine stabile Triggerung erhalten wird (falls das Signal
auf einem Oszilloskop betrachtet wird) und stellen Sie die
Ausgangsfrequenz des FG 504 so ein, daB sie fast den-
selben Wert hat wie die Frequenz des an INPUT ange-
schlossenen Signals. Stellen Sie PHASE in die Grund-
stellung (0° bei Sinussignal) und driicken Sie LOCK.
Stellen Sie, falls erforderlich, Phase nach, damit ein sta-
biler Ausgang bei der gewlinschten Phase erhalten wird.
Der PHASE-Bereich erhéht sich oberhalb 4 MHz.

Mit Hilfe einer internen Briicke kann VCF INPUT als
Phasenmodulationseingang arbeiten, wenn der FG 504
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im phasenstarren Betrieb PHASE LOCK betrieben wird.
Die Eingangsspannung fiir den Phasenmodulationsein-
gang ist auf & 2,5 V begrenzt, wobei die obere Frequenz-
grenze 1kHz betragt. Im phasenstarren Betrieb verandert
die Phasenmodulationsspannung die Ausgangsphase
um etwa 5°/V.

Amplitudenmodulations-Eingang

Um eine Amplitudenmodulation des Ausgangssignals zu
erhalten, wird das Modulationssignal an die Eingangs-
buchse AM INPUT angeschiossen. Driicken Sie die Taste
SINEWAVE und stellen Sie FREQUENCY Hz auf die ge-
wlnschte Tragerfrequenz ein. Weitere Informationen
hierzu finden Sie im Spezifikationsteil dieses Hand-
buchs.
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Interne Wobbelung

Eine komplette Wobbelung wird mit Hilfe des Be-
dienungselementes SWEEP DURATION gewahit. Mit Hilfe
des Knopfes VAR erhalten Sie Wobbelzeiten zwischen
den festen Schritten. Stellen Sie FREQUENCY Hz
(START), STOP FREQ und MULTIPLIER auf die ge-
winschte Wobbelfrequenz ein. Wahlen Sie mit Hilfe von
LOG/LIN SWP entweder logarithmische oder lineare
Wobbelung. Lésen Sie die Taste STOP FREQ. Verwenden
Sie das Bedienungselement FREQUENCY VERNIER zur
Einstellung der START-Frequenz, wenn die Ablenkung
bei Frequenzen unterhalb von ,,1“ auf dem Wéhler erfoigt.
Ist eine getriggerterte Wobbelung gewunscht, driicken
Sie die Taste TRIG SWP und schlieBen das Triggersignal
an den Eingang SWEEP TRIG INPUT an. Mit Hilfe von
LEVEL stellen Sie den gewlinschten Startpunkt auf dem
Triggersignal ein. Ist freilaufender Betrieb gewinscht,
I6sen Sie die Taste TRIG SWP. Durch Dricken der Taste

STOr FREQ kann die Wobbelung gestoppt und die Aus-
gangsfrequenz gehalten werden. Die lineare Ablenk-
spannung (Sagezahn) steht an der Ausgangsbuchse
SWEEP OUTPUT zur Verfiigung.

Externe Eingangssignale fiir Triggerung,
Tastung, Phasenkopplung und getriggerte
Wobbelung

Die externen Eingangssignale fir diese Betriebsarten
mussen mindestens 1 Vgg um das Gleichspannungs-
signal liegen, das (iber LEVEL eingestellt wurde (+ 1V bis
+10V). Ist der Pegeleinsteller LEVEL in Nahe seines Mini-
mums eingestellt, muB das externe Signal zwischen
+ 0,5 Vund + 1,5V liegen. Zum Beispiel: ein externes
Signal, dessen Amplitude symmetrisch um 0O V liegt (wie
ein Sinussignal), muB mindestens 3 Vgg (+ 1,5 V bis
- 1,6 V) betragen. Typische Eingangssignale zeigt
Abb. 2-5.

+1.5V
{min.)
PEGEL
+o.:v +1Vbis+10V
v
+1.5V ——
min.))~¢_ N ____ PEGEL
+1V (min.)
+10V
(+1.5v
min.) PEGEL
+1V bis+10V
ov

Abb. 2-5. Triggersignalamplitude und Triggerpunkte.

_ | rggerausganss-

signal’

| .
l I
i
\:/\/\
| i
l ! Dreieckssignal*
y i
| i
l | N
| ] Sinussignal

.

'Der Arbeitszyklus des Triggerausgangssignals folgt dem
Arbeitszyklus des Ausgangssignals.

* Auch Sagezahne und Pulse verwenden die SYMMETRIE-
Steuerung.

ianal*
—— Rechtecksigna

Abb. 2-6 Phasenbezug zwischen Ausgangssignalen und Trig-
gerausgangssignal.
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2028-05

Abb. 2-7. GRUNDFUNKTIONEN. Rechteck, Dreieck und Sinus,
wiihlbar durch Tasten der Frontplatte.

2028-06

Abb. 2-8. SAGEZAHNE UND IMPULSE. Diese werden mit Hilfe
von SYMMETRY aus den Grundfunktionen erhalten.
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2028-07 2028-09

Abb. 2-9. VARIABLE ANSTIEGS- UND ABFALLZEITEN. Durch Abb. 2-11. LOGARITHMISCHE WOBBELUNG. Wird mit densel-

Verinderung der Anstiegs- und Abfallzeiten im Rechteckbe- ben Einsteliungen wie in Abb. 2-10 benutzt. Wahlen Sie den

trieb kdnnen unterschiedliche Pulsformen erzeugt werden. logarithmischen Ségezahn. Die Frequenz wird logarithmisch
gewobbelt. Die logarithmische Sigezahnspannung steht
nicht extern zur Verfiigung.

2028-08 2028-10

Abb. 2-10. LINEARE WOBBELUNG. Wihlen Sie die Start- und Abb. 2-12. SCHMALBANDWOBBELUNG. Der obere Ablenk-

Stopfrequenzen und deninternen linearen Séagezahn fiir einen strahl zeigt ein Dreiecksignal, das durch den linearen Sége-

gewobbelten Ausgang von der Start- bis zur Stopfrequenz in zahn gewobbelt wird. Die Startfrequenz betréagt 9,52 kHz und

der gewihliten Zeit. die Stopfrequenz 10,52 kHz. Diese Funktion eignet sich beson-
ders fiir schmalbandiges Testen. Der untere Ablenkstrahl zeigt
den Sagezahn.

@ MAY 1981 German 2-9
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2028-13

Abb. 2-13. GETASTETER BETRIEB. Die oberen drei Ablenk-
strahle sind verschiedene Ausgangssignale und der untere
Ablenkstrahl ist das Tastsignal, das an die Triggereingangs-
buchse bei gedriickter GATE-Taste angeschlossen ist. Beach-
ten Sie, daB ein zus#tzlicher Zyklus nach Ende des Tastsignals
beendet wird.

SN

2028-12

Abb. 2-15. PHASENGESTEUERTER BETRIEB. Das Bild zeigt die
Funktion des Phaseneinstellers bei getriggertem Betrieb. Die
fiinf iiberlagerten Strahle zeigen die Wirkung des Phasenein-
stellers. Dieser Einsteller bietet ca. = 80° Phasen@nderung.
Das untere Signal ist das Triggersignal.

2028-14

Abb. 2-14, GETRIGGERTER BETRIEB. Die oberen drei Ablenk-
strahle zeigen verschiedene gewiihite Ausgangssignale. Der
untere Ablenkstrahl ist das an die Triggereingangsbuchse
angeschlossene Triggersignal in der Betriebsart TRIG.
Beachten Sie, daB nur ein Signalzyklus des Ausgangssignals
beendet wird.

German 2-10

Abb. 2-16. PHASENSTARRER BETRIEB. Der untere Ablenk-
strahl zeigt das an die Buchse INPUT angeschlossene Signal
im LOCK-Betrieb. Der mittlere Ablenkstrahl ist das an das Ein-
gangssignal phasengekoppelte Signal. Die oberen Ablenk-
strahle zeigen die Wirkung des Bedienungselementes PHASE.
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2665-11

2028-17

Abb. 2-17. AMPLITUDENMODULATION. Der obere Ablenk-
strahi zeigt die 100 % modulierte Hiillkurve und der untere
Ablenkstrahl das Modulationssignal. + 2,5 V modulieren den

Ausgang 100%. (5 Vgg zentrieren um 0 V).

Abb. 2-19. NIEDERFREQUENZ HALTEN (HOLD). in den unteren
fiinf Positionen des Wiahlers MULTIPLIER kann der Ausgang
bei beliebigem Pegel gehalten werden, indem die Taste HOLD
gedriickt wird. Die Schritte in diesem Beispiel wurden auf
diese Art erhalten.

2028-16

2028-18

Abb. 2-18. UNTERDRUCKTE TRAGERMODULATION. Der obere
Ablenkstrahl zeigt eine Zweiseitenband-Modulation mit unter-
driicktem Tréger und der untere Ablenkstrahl zeigt das Modu-
lationssignal. Die obere Spitze des Modulatinssignals ist 0 V
und die untere Spitze ist - 10 V. Der Gesamtpegel des Modula-
tionssignals muB vorsichtig eingestellt werden, um den ech-
ten unterdriickten Tragerbetrieb zu erreichen.

@ MAY 1981

Abb. 2-20. VERZOGERTER BETRIEB. Wird der interne Sige-
zahngenerator als Verzégerungsgenerator verwendet, steht
ein groBer Bereich von Verzégerungszeiten zur Verfiigung. Der
mittlere Ablenkstrahl ist ein unterlegtes Eingangssignal an
SWEEP TRIG INPUT. Der untere Ablenkstrahl zeigt das Signal
an LIN SWP OUT. Dieser Sagezahn wird an den externen Trig-
gereingang angeschlossen. Der Verzogerungsbetrag ist pro-
portional zur Dauer der Ablenkung (Ségezahn) und der Ein-
stellung von TRIG LEVEL. Wird der Séigezahngenerator als Ver-
zdgerungsgenerator verwendet, muB STOP FREQ aufLinksan-
schlag eingestelit sein.
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Tonfrequenzburst-Test

Zusammen mit einem externen Pulsgenerator kann
der FG 504 zum Tonfrequenzburst-Test verwendet wer-
den. SchiieBen Sie den Ausgang des Pulsgenerators PG
501 von TEKTRONIX an die Triggereingangsbuchse.
Wéhlen Sie GATE-Betrieb. Stellen Sie am externen Puls-
generator die Pulsdauer und die Repetiergeschwindig-
keit ein. Wahlen Sie nun die Ablenkzeit fiir den FG 504.
Waéhlen Sie die Start- und Stopfrequenzen. Am Ausgang
des FG 504 liegen jetzt eine Serie von Tonfrequenz-
bursts, wie in Abb. 2-21 gezeigt.

2028-19

30 Hz 300Hz 3kHz 30 kHz

2028-20

Abb. 2-22. Bei linearem Ségezahn erscheinen die Filteraus-
gédnge in unterschiedlichem Abstand.

Abb. 2-21. TONFREQUENZBURST-TEST. Der untere Ablenk-
gtaqrtg lﬁ't der lineare Sdgezahn von dem Ausgang LIN SWEEP

Filtertest

Die Wobbelmdéglichkeiten des FG 504 machen ihn
auch fir das Testen von Filtern geeignet. Fur diesen
Zweck arbeitet man am gunstigsten in der Betriebsart
LOG SWP (logarithmisch). Die Abbildungen 2-22 und
2-23 zeigen die Vorteile der logarithmischen Ablenkung.

Pulsformung

Durch die externe Triggerung ist der FG 504 auch fur
Pulsformung geeignet. Dazu schlieBen Sie den zu for-
menden Puls an die Triggereingangsbuchse und stellen
den FG 504 in den Rechteckbetrieb ein. Mit Hilfe von
LEVEL kann der Triggerpegel gewahlt werden. Die
Anstiegs- und Abfallzeiten, Pegel und Symmetrie eines
sauberen Ausgangspulses kann nach Wunsch verandert
werden. Abb. 2-24 zeigt eine solche Anwendung.

German 2-12

30 Hz 300 Hz 3 kHz 30 kHz

2028-21A

Abb. 2-23. Bei logarithmischem Sdgezahn erscheinen die Fil-
terausgangsfrequenzen in gleichem Abstand.

VERPACKUNG DES GERATES

Farden Versand des Gerates an den Tektronix-Service
sollte ein Etikett mit folgenden Angaben beigelegt wer-
den: lhre Adresse mit Angabe der zustandigen Kontakt-
person, die Seriennummer sowie die Serviceanleitung.
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Fir den Fall, daB die Originalverpackung nicht mehr
zur Verfiigung steht, wird das Gerat wie folgt verpackt:

sy | | s¥ 2000

R

L ahnlichem. Verwenden Sie einen stabilen Karton, dessen
: _"_J L } InnenmaBe die Gerdteabmessungen nichtmehrals15cm

' ) Uberschreiten. Schitzen Sie das Gerat, indem Sie den
Raum zwischen Gerat und Karton von allen Seiten mit
geeignetem Fulimaterial ausftllen. Der Karton muB eine
Testfestigkeit von 90 kg haben.

_{ R 1 ‘ ; ' i Schutzen Sie das Gerat mit einer Kunststoffhllle oder

2028-22

Abb. 2-24. PULSFORMUNG. Der untere Ablenkstrahl ist das
Triggersignal.
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GFREQ=-105> 7
SYMM ETRY / 708 s AN TV BBHICATLE 9,

@RUN + % > I @HOEBIEICIE R & 3TV 2R,

HOLD® % > | &4 o 2# Lidte L FIEHIIEA b » 7
LTREFEDL L (5 KA L > 2>DA) IWELWDC
LRVEHIILET,

GBVCF INPUTO 27 %
HAOBEEE 22 o —d 5120 ONEEE % AT
3% 2 TY, EHMBEICE b BEuI#EmL £4,

(®FREQUENCY VERNIERZ1> hO—JL
HI BB O 21T E T,

@MULTIPLIERZ A v F
FREQUENCY Hz #4 7 vOHIBEENL v © 25T
LEd,

®AM INPUTO RV %
IFBERI ) 2 AMESR T 2 1. ONEIEF 2 AT 2 2
U 2TT,

@QLY—X--FvF
Kk 5FGH04BY %25 | X S FIC({HE S 2E A TT
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AT B3I A2 2TF,

(DMANFK 4 >
bUTEESISIIEE T v b e — Oy — MR
FEHTITABMLEAZ L « 24 v FTT,

@LEVELa> bO—-JL
FYH, = b, Z2—X -0y PEEH~ATEED
A2 — bEEVRILVEZEIRLET,
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LDXEZ P INTZFITWZINPUT 2 2 7 F ~NAJJ &
NtESICHIIEEREE e v 2 LET,

OGATEHR & >
LOFE BRI NI, INPUT 2227 #ICASI
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NagrEd,
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BT 53 %2 2T,
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Operating Instructions—FG 504 (SN B040000 & UP)
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FREQUENCY Hz (START) 10
FREQUENCY Hz (STOP) 40
MULTIPLIER 10°
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BreO2
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SWEEP DURATION OF F{iilt
B VWS

Sine Wave ]U R
RISERUFALL TIME FIXEDfLiR
ATTENUATOR —10

VAR ABL—%

50Q TR INT50QREy — T vt ora—-T0
TEHEIASICERELE T, A o023 —F2RDL S ITH
ELET,
L 1V/DIV, DCE&
K- (B 1ms/DIV

o za— FPEEHEEICERES ¥4 7 AVPRR SN

2L OICHABLCTIV,

1. SRk, Ak L PERKZHIGENL T& A4 D
W2 TER L E T, BPDOFEICT L Fo— 2R
LE9,

2. ATTENUATOR&EVARZ > b o —JLv2EL., B
DIEEPET 2D 2L T T, BRYIOKEILD
hoe—-BRLET,

3. OFFSETZ> ro— 235, AiESRET, R
ANTKEEODCL RXUBEILLET, OFFSET 2
vhoe—nB2HUALET,

4. FIEEL2 2L T3, RISE AND FALL TI
ME# 4 ¥ %@L ET, FEREOEITUERELT
TFai, KICRISE AND FALL TIME#4 ¥ %
PRESETHIEICEREL £9

5. SYMMarbhe—1%&3xHUIREBICLES, F
REQ=105 > 78] LEREESLABIc/E 5 T
L REHRELET, SYMMar bo—2ELTHE
B =AM, ERBEOFEENEILT 250 2H»D
¥4, BUOLFEICI P —LERELET,

6. BEOWDIODI>DE2 U 2HALHLET, SWE-
EP DURATIONZA v F% 1S ic&btEEd, H
FIEFEH 1 Ric 1 A5 {ERFR D 6 & h&EWERK
BB T 20 %EELTFI N,

@ MAY 1981




[e ]

7. LOG SWPHX# 2L 9, FG5048Y 1. EKEE
HomslahEd, TR, 5 0RgTIEW
S hERDIZA>THLE BB & 2HERLF T,

. STOP FREQX # o 2L THREIV - OB L&
WEEN TR IBIEEADREELTTFI L,

9. HHREIEODAAL « 4 ¥V EDOSTOP FREQ #
A+ N2RILTFaV, X by THEEASSTOP
FREQZ A Y VW THEINB T & 2B LUET,ST
OP FREQ#FX % ##LHL 9,

10. TRIG SWPK# 2L 94, BEMVLELL L
LIzt MR L3, MAN TRIGK % > %
WY CTEIicl BRZIBITROh 2D PHELE T,
SWEEP DURATIONZ M v ¥ %0OFFfiEic UE
kD

11. FEHSOTRIGEK % > 2L 93, HESBHIX
NZLE-120 & 2REELTTF &,
SEEIOMANT L b o — LML 4, MAN 2
Yhrou—nABMT O] BloRESHEIINS
TE%HERLET, GATEXRZ U 2L, ¥ H6KM
ANT L bo—-%2LET, MANZ - bo—n%
WL TOIEIREITEESERL TS0 2R L
TFXW, FREE RUN & # > 2Hi L CEEEH I
Eai8Ed, ’

12. BHEDOOFREQUENCY #4 7 A 2% 2 THIE
BB OE2HE T, MULTIPLIERX 4 » Fi3F
REQUEMCY # 4 7 b L hicHi Bl zHE L
4. MULTIPLIERZ 14 v F #1072V D itf bt
9, Avexa—-FEELETESEESY-L D
EELL, ZDOBICHOLD, /RUNK X > 29 & |
Z OO EE FORIBS TEEMS S — L Fah,
FrR 4 BHUNT EHEZORIESD 6 B
AA—bFTADRHEELET,

U ETHEARBRIERKD ET,

I EV) B KUIALTF ) B

FGS04B 2 (ER LTI E b AL T h R 2 HIES 3
Bizid. oIS L b iEE L BRICAN I BES D D
94, FG5048), AL oxa—-7BLrr—T02EDE
Hotk kol e . AEL L > & T 5880 Eh R &
ZHEL T GO LY EFR O 1050 BRIV I
BERTBLUTFTERLYIZEALERTEIENTEET,
HELL S T80 b T3 T oRME . AlRE
22 F £ DL E bR & L U TL0fE LU T ORI ERZE DS
KxLigBtze, EEOS L b ERIIHEL TRy 2 68
BHoEY, vRAF LD L bEERIXREEERDOSNT - h R
D2EIMDOELGHRE S £ T,

Ri=v R)?+ (Rz)? +ooo

‘ —E, Y RF LD L EESHEAIFEELL D T

@ MAY 1981

Operating Instructions—FG 504 (SN B040000 & UP)

BN EOERIZBZRICED B EBTEET, /SR
By — T NVOYENESIREICE b, FE1 e —-F
. EIRER B L EBEREVRE Y ET. EFEKE
ZEEBCBERE L. 7 — Dy — T AE TG E
WO SEAERDZHEI®ETLIVEYT, r—7riZ
TEAIIE»LLLET,

WL E PRI ZRE 217 5 &R CEKXE TR UE
RS 2> — TARFERLET,

1oE—4 288

7 ZETHMGEREE 2 BB T BEHCREES ([RRGRER
DALE-FLAEBIALE-FLR) BELDZE, &
BLLESTR~DORFVIET b T+, KEORECEME I
A - Fo2LBEORBICI DRED T T, BEE1
E—ZL 2L A -EA L E— &L DK E NEORIT.
REHIATHET LA URREEIC/Z b /N SO EORIIF DR
Hicizs b9,

2V APIEHHE D BRI FHE S MEBHITK - 12RHC
. 2 RIBIBICBEURMES I 3 £ 113E L3 IbN 3
PLET, CHIZE b s 2OFIR EIEEICDTARS A
TLEVET,

FG50481 % IMQA SIS o v©— &> 2(FICEE2ET)
ot oz2a—-TOEHBMANOL S 2. B4 €~
F o AATIICHERET BRI mET A L B0QT T A — 4,
50Q#—2Fx—varBLTAYvRA—-TFICANLE
T 7T F— 2 SBBOANBRER IV L - LA 8
A — i 5 L IIF G048 2 BUNCKE L E T,

2V—--S2HN

KIFEEORFERBSL MEIBTERE LI 7 Y —F7
285 HETT,

EE O %%, FREE RUN®# > 2#L %73,

SWEEP DURATIONZRA »FHF4 70 -TB T &
#fEZF LFREQUENCY Hz (START) # 4 ¥ &MUL-
TIPLIERZ A v F itk hEBOHFER 2RI E T,
FREQUENCY VERNIER 2 ko — L GCEABEROM
2T FE T, FGH0ABIDOUTPUT 2 & ¥ 2 I %
Bt L E 9, HOLDFEZ UV IZHTVWARETH B T & »5E
BUT:#%. ATTENUATOR % 4 » F %A% i5p-pHH I IIEIR
ICRELET, A7 v THOEEBIZIVARZ Vo —VTH
BqLIET,

F Ty kDD TOLWEIIZOVASHIGEL T,
AT+t kBT BICADFFSET 2> ho— A %0 5iEh
DB A TRy T ET, AREENERAIIEEIZ
RISE AND FALL TIME 2> b v — L % B {# I R

Japanese 2-5




Operating Instructions—FG 504 (SN B040000 & UP)

ULEd, 25 v 7BIZIVARI L bo— L CHLET, &
W ORBICHIG U b Y FEBHMTRIG OUTPUT = *
vaboigeohEd,

FREP=AKEE I 2MULTIPLIER R 1 » FOR &
WHD 5 DOFREMTHEHAT 58RE. HOLD R & » 233
LETHANBER A -V T HENTEET, TDOXKZ
R HRY & ARRICIEREOE 103 S A EE Lo 2 o0k
IEAODCEBEMSHIINET, T D& — v FEEFEIZTER
HAOTIIEWEL E R A,

SYMMETRY 2> b e —v 25| &9 & HAOEEO R
#131/101c72 H T4 (FREQ+-105 > A5 TLEd) ¢
ar bk we—nick ) HAOBEIEORR AR ORPRE: 24 2 5
nEd, COBREIZATERSAKR. EREOT~<TITER
TE F9,

FUHBLUS— b (S—X M) E— FRME

FGS504BI 7Y —F > « E— RITE-> T B T & #HER
LT, INPUTa R 2 2T Y HE12R357 - MEBER AL
¥4,

1ED Y FEB T BAHOADOHIERE 218 256G 1C
IZTRIGHE % > %4, LEVELa bo—nick b F U H
EE+OLNLERUIET, &b Y HESKEHLIZHES
BB LNE T,

1 B F OB SBNE LB EICIZIGATERZ » %
WLET, “Y— MEBDY — big (FYSEFSHBEY N -
LRV EBRLUBOTRY S TORE) OEISOER L
HAmEsEBonEd, /N— 2 FOEELUEIZ. 131F7 —
FE 2 FGS04BYH i O AR THI -T2l E 2 b £ 9,

7 — k- — FEWETIZFGH04BL I I HICRHKED 1 V4
NESETLUET. mED 1 HHH270° LLEDOFT T — K
Fehsxt it -z d 5 1 BB anEz T,

My HEES -k - - REWETIZ. PHASE 2 > b
oz X b 80 DEF TIERKEIIIZAFREDOR 2
— FNERPEABCEDNTEET, CONHEPEASLT b
o — Vi OEIE EDOV, 0° BEHEE LTWET,

FET Y HEY - FEIERTT S 1. LEVEL 2 &
ko —%fic—HE L. TRIGXIZGATE & & > 2L
F 9, TRIGE — F TMAN®Z > 293 & 1 FHAO BRI HS
Boh, GATEE — FTit, MANKZ U 2# LT AR,
e U s eI nE o hE T,

AR hO—JL (VCF) B E

VCF INPUT 2 % % Z{ZOV~10VONEE 2 AL
MULTIPLIER Z 4 » FOEFEIILL H1000 © 1 OHPHAT
HAOBEOBER #5385 EBTEET,

Japanese 2-6

#%MULTIPLIER X 4 » FOEETHRAVCF L » U iT
SVTIkKN2—3% BT 3. ZORFREQUENCY
VERNIERZ > b o —JL %, 1000 1 OfEFIv o Eii
B ECABERETOMINBELND L S RET 5 LEY
bHET,

TN v /N2 TOMILL Y

80 kHz 40 MHz

10° 1

4 kHz 4 MHz

10°

400 Hz 400 kHz

10*
40 Hz
20 Hz
4 Hz

4 Hz

40 kHz
20 kHz
4 kHz

400 Hz

103 4
10” 1

10 1

1| 0amHz 40 Hz

MULTIPLIERL > SBE

0.04 Hz 4 Hz

10™

0.004 Hz 0.4 Hz

107

10° 0.001 Hz 0.04 Hz

10°% 10210 1 10 10° 10° 10* 10° 10° 10’ 10°

FkaHz 2028-03

F2—3 VCF INPUTIZ0~10VIRE & AN L -BROEMUTIPLIERZ 1 v F
DOREL > EBOMSIARMEETRLTVET,

VCFAFEEO®EIZL b, MULTIPLIFRZ A v FF
REQUENCY Hz (START) # 4 7V L FREQUENCY
VERNIERZ > ho— L THREINTZHABE» L ELHD
B BEESE I shsbBRE L T3, E(+) FAED
fEEIc X b BRI < 2 (=) Al oES TRESI
HELl/xbhEd,

IZITOV THFRMICZL T AVCEF ANEBETIE, HERK
2L b m =ik H BT AN ERE 2 RIS |
LEF.(2—-3)

H I E R & VCF ANNET IZHERICHE L TCOET O
THAIFFERIIVCE AJIRIE S FREQUENCY Hz #°14 ¥
NMIEICE - THRESNRET, VCFATIBRE XS A ¥ Vv
B #VE(E (40) XMULTIPLIER LV » &/ VCF I K AJI8E
FEQoV) &7z b 9, FG5048 CIZIMULTIPLIERA A »
FOIEMMD 4 {5H5EMEE (Hz/V) TFo B AIEMULT
IPLIERZ A4 » FOHEE#10°E ULVCF INPUTT2VE A
% & HAIARENI8kHz 2L L £ 9

DRBAL s BLI2T LT

BTG U T — 38 BBV v 2RO B &A8
T&x%¥d, MULTIPLIER X4 » FMD0.5X10* \If@hiH =

@ MAY 1981




Operating Instructions—FG 504 (SN B040000 & UP)

Za-rLrUTHEHRAINET. COMBEICIE T NG BIRET T . FGS04RI D HJEIRBIIANEATIES 10 FR
BRIC+ v/t 2 (C248) MM AAEN TV T20Hz~20kHz EQUENCYDEL A ¥ ME(F A ¥ LD I BEF L T LD
BIlv oo EksoTVET, B/ME) ATRUNEE Y T/A, NEHEHEFSZ ZINPUT
D47 ZICATILUTHLOCK K 2 > ##L T 3, PH-

. . ASE 3 b v — L THBREAE(S 51 B U T T BT DAL
7z X0y 78 80 EIbT AW TExET, LEVELaA b — 2T

HABEE DR 2 NMBOREES LA Es &8 FEEREDO b U A2 BLUET,

WS REML Y

l . \

iy
KT
Se ]

)

Yoy
sz
ot
i

+5V

i

/

-5V

i

i

Y

mluu\m\ e

//,/,,

i
%

\
U
{
Wy,

94
/
My,

%

%, W\
W, & [ N
" ,‘ AR

Z N * ~
% g Y
“ N\ AT\
W], 8¢ »
“, /e N AR
i

of \@W
eSS

TN
7 AZ \ N
K /”’/"H/uu m\\\\\ o

Wty

OUTPUT

+10
VCF IN \/L 0 +5
0 VCF IN N VCFIN ©
—10 -5

n

' il

F2—4 VCF INO XV Z({CAAEShAIOVOEEICS M IRAML S

2028-04

B#ICTRIGE — F T#H#E 4. LEVEL & PHASE ZIASIBEFIRIZ £2.5V T EEBEEGIRIZ1IkHz TY,
gy be - ADEUCERIIEHICTEYE T, INPUT 2 724X\ y AN, MEEREESEIMES
o 2 QEEANEFSOREE L Hh LPEDICFREE RU M5/ VEAET .

NEER»2HELTHSHTRIGE — K2 EFET, Ao

23— FHEHOBIZLEVELa Y bo— v 2FHEBLTHY

HERLEEITET, ROTHIEEOR R % &ZEATIE

BRBBIGE S KIciE# LT, PHASE=2 > he — L

% 12BN (IEsXIBINAFIZ0°) ILE DB SLOCK # 4 %

FLET, BETLLEOFEONHETEELICHINES ——

N3L3PHASED L ho - 2HFE#E L 9, PHASE= HRIEZEA AT

vho — A EEBEEL. AMHz U E TR L E 9, HA I 2 IREE T 2 1C1ZAM INPUT I % 7 2%
HZE52 AL E T, SINEWAVEFX % > 2 LBEOW

PHASELOCK ® — FOEEVCF INPUT%2{HEFEAANT] KAEBICFREQUENCY Hz #4 v v 258 £9, FHM
EUTHRE S © 5 Or L/ SR A DSIFRIC & h 297 (A IOV TIHRIBERAA N OHBEOEH 2 CERT XU,

Japanese 2-7

@ MAY 1981




Operating instructions—FG 504 (SN B040000 & UP)

AEB RS | Xy 1F

SWEEP DURATION X 4 o FT T I¥—Hi3 13 5 R %
RELET, 257 v THOFS RFEZEICTIZIVAR Y 1 ¥
nE{FENEYT, FREQUENCY Hz (START). STOP
FREQ. MULTIPLIER # 1 ¥\ 2 &9 HEKIcE b
¥ ¥ 9, LOG,/LIN SWPH#Z L THE X IR DL
T %2RIET, STOP FREQKXZ %2139 L k3, 4
1 ¥ @1 kb RS T ABUISTART I 2 3%
9 % DICFREQUENCY VERNIER 2> k 0 — L% {#
LEd. b TRGIDHLEREGIZITRIG SWPEZ v %
LTHY FES2SWEEP TRIG INPUT 2% %2 ZiCA
FILET Y HEIEOFHET H L XATHI(MBRAZ —~ b
TA2L5ICLEVELa o - L@ ML Fd, 7Y — -
S UPBE LB AR TRIG SWPHEZ L 2133 LT Fa WL,

STOP FREQ® % » 2f#fid gl %22 + » PUHIBERK
ek P TasEd, HFEHIETEIZSWEEP ON
OUTPUT 242 4 TcEohzd,

FUH. F—b. 72z—-X-Ovo. PUHB
51— FRASASBANES

FicE— FHONKASIEBIZLEVEL 2 ho -0 T
Wy 5Ntz (F1V~+10V) ODDCEETIV p-pLl DS
PRHEELET, NEEBRLEVEL I Y b o - L 28/N
FB/NE T UIDREE T L & $0.5V~+1.5V D B [F
ZAEDBETT, HlAE, ELFOL 5 7 OV TIRIE s
FRISNIES 13B{E3V p-p (+1.5V~—1.5V) HEE L &
T RENZANEST 22 -5 ITRLTUVED,

+1.5vV
(mln_) LW
R --—- +1V 1o +10V
+0.5V —
ov
+1.5V —

(m'ln.) > o N L
+1V (min.)
ov

+10V
(+1.5v
min.)

LA
+1V to +10V

ov
2028-38

25 MUHEBLLTRREEMEEDOMYIRTT .

sv

2028-05

-7 WENRILOBLFES A CEURIEN AR, EME. EXE
DERELLIBPHERLTVET,

M
|

TRIG OUTPUTHFED# > + # 7HIBOUTPUTRHFZD A o -+ T HIC—F
L%,

TRIG OUTPUT
W

Ema

KM

ki o

* SYMMETRYA A PILEESTD. O ENRELU/NIAELEHTE

’ / /4
WA

NN

2028-06

2—6 OUTPUT#EF: & TRIG OUTHZE DATHEMRERLTVET,

Japanese 2-8

2—88 OZEWHE/NILX, SYMMETRYA rOA—JLEE>TID&
SBMMEDSDENTEET,

@ MAY 1981




Operating Instructions—FG 504 (SN B040000 & UP)

2028-07 2028-09
2-9F FEMLYBMEXTYRM, SERET-FTIEYBMELT 2-11E W51, LOG SWPE—NER LU~ 10RERURE T
WM EEAD L ICKUBREBED/IINAED(NET, BONET, ZE— PSR My TRBEBETENYBBMCMIILTY

Y. AMIICOHBMIIO_EURERYHTIERBTEEEA,

>500mky‘

2028-08 2028-10
2— 10 MiEW5]. LRI 2~ 5 by TRBENE TEEBOICH 2—126 HOTEAOMS|, LM 2 — FREMHI.52KHz, X by T
SBILTUVAFAT. TRHIZLIN SWP OUTPUTIARX 74 H5 51851 2858 RABBA10.52kHzD ) Z P WSS L DZARTT . ChizBV#KTOMW
NBO_EYRTT, SIHBEITOBICAMTY . THORKEIWSIAOZEYRTY.
@ MAY 1981 Japanese 29




Operating Instructions—FG 504 (SN B040000 & UP)

5v

1\{ S ) 200u8

5v,

2028-13

2—-13@ F— rEIfE, GATERZ HFHENT. FUHINPUTOA RIS
I~ MESHANSh-O., ERMIBAHFHARE T, TRIYG S — Mg
TYo F— MRBFA 7T HT CITBN—Z POKEL HIEL &2V
CEICEELTTFEL,

T v

2—15[E {riERARE. B UK - F— KTOPHASES M PIIC L B2WELE T
LTVWEY, 5BAOERSh AR GHERBICE IR TT. COH1T
L L8 DA ERASHhE T, TRIOREE MY HIERTT,

2028-14

2—14E b~ UAEE, TRIGE— FHPBIREh. PUHINPUTIZIZIC
FUHEBFANENARO. EMIBHFHARET. TRHF NUHEET
Fo HABRKHS 1 RMTHI_EICEMLTTEL,

Japanese 2-10

2—16F 7x4q4 X0y 78E, TROMFILHLOCKE — KTINPUT
AXTFICANLAEEETY ., PROBBBAHES IOy I L AHDE
T4, LRDBFIPHASED Y hO—NICEBEHEDOTILERLTVE
7.

@ MAY 1981




Operating Instructions—FG 504 (SN B040000 & UP)

sv . s

T . VT

i

3
H

H
+

h

r N_z, ,\.}M,_j
/
|

2028-17

W5V pp)o

2—-17TE HEREW. LROREGI0%ER/OI AO—-72% L. TR
RBREREBERLTVET, L2 5VOHAZI10%T|/L TOET (OVER

2— 198 EAMBAE—I K, MULTIPLIERZS v FOREBENSD 55
EMTIIHOLDE 2 L 2B T TEDLAIIITHR—IL KT I EHNT

EET., COREF—IN FMEICEUBShEETT,

2028-16

2028-18

PE5MEShBThIEEUERA,

@ MAY 1981

2180 WXRANETH, EMGAARERLSTDETROL > N0~
THETTRRERAHRERLTCVEY., EMAEOLBE—~720vV. F
RE—73-10V, EWHEFOX B L AL, NOREFINERESFITHO

2-20 EEEF, BEERXL—42ELTASEMIEXL—4252ERT
ZIERSKYWEARHLRESMINRETEE T, DRISSWEEP TRIG INP
UTIRANE N - ERAEFERTTT. FTROMFIZILIN SWP OUTI RV 4
DPOEDDENHTT, CODIEYREABFIHANIZIZIZASL
9, LAIOEMGBERAD /NN TE, BESMIZWSEEMEE TRIG
LEVELO FO—ILDRECHBALET, WS 2BEERL -2 ELTHE
MY 3RRIISTOP FREQA 1 VI EEBU—KRICE->TWAIEARBLT

Tauw,

Japanese 2-11




Operating Instructions—FG 504 (SN B040000 & UP)

k=« N—X NDEE

FG504B 2 fthod s 2 « ¥4 L — 2 LA THEHAT
xF9¥, 2OHHTIZFGH04B) O PNERFFS (BSRE L 7 — ME
BIEE LU TEHOPGIBID L 5 /%R - ¥R L -2 %
FHRHLET,

£ FPGHOIRI(2 1AM EE) L R« AL — 2 DS
R HINPUTZ & 27 21278 X F 4. KICGATEE — F
BN, NI LR~ BHRBT AV ANE LD
UHRICHEL. RZ - RR by THERZRIRLE T,
ZH5LETEFGHMBIDH 221D L Hich—2 -
IN—ZA MR LIS ET,

2218 b= /=X b+ FX b, FTMIZLIN SWEEP OUTPUT 1
XIEPSDOERDEEIHTTY .

72102

F G504 0 [ I 5035 [HEEE1X 7 1 v 2 D15 SR 1 i
TF, CDRHICFG504% % fH 14 2H513LOG SWP €
— FASELTVE T, 2— 2264 & 02— 28@IE i Re 1%
FHRALIBEOREME2RLTVET,

NIV AR

FG504BI DANEE b Y HEEEEIZ SV 2 BB ICRIFI CE £ 9,
B L2 b ) AINPUT 0 % 2 2 AL H
WEE—-FORZ22LET, MUY H -« LXVIETRIG
LEVEL 2> ho - L TEFET, HIv2d5r £ b
M 0BER. L Rv, SRR EA LN E T 224
RIS G 2

Japanese 2-12

\

300 Hz

\

30 Hz 3 kHz 30 kHz

2028-20

2—22M #|/WIANBICAHE N -MRNE RS RR

30 Hz 300 Hz 3 kHz

30 kHz

2028-21A

2—-23F #FTVANFICAHNESHI-HHMSERIC LS EMMET

Wargik

BHO - B2 28 0 IR, ERRLE L ORED
A, VY 7AESRIALLZZ 725 TTIN0,
WIABR IS A s T O A R R T HuEmELICE
HasTcEEdHs. & LEOHAVLOIFIZRD L 5 iIfT
o TREWV,

@ MAY 1981




Operating Instructions—FG 504 (SN B040000 & UP)

B DOBELIRET A2T2DICEYVTFL L « v — DL
= . ~ : SIEMTL 2AHE T, BEORE S X 0 § 15emf{iIE VK2
Sy . s 20013 FrR-VHERBEL. ZOMOHRICYL AL« T 4 — 4
S PR R N CU JUUEY NI O R R DES5r v M. EFARUEFICHEBRDOS
: . 1 WIZICEED E T, Hie T — TH LAIRARIAFF 2 G —
{ : 1[ I : ! ; VL FET, FGS04R 2 RT3 % it 35 X Z90kg DE BT

4 L...;JL—.; _L Z 6N B MEBNLBETT,

yi
.

2028-22

2241 NN BT, FTEEEGRHENOMES

@ MAY 1981 Japanese 2-13




Section 3—FG 504 (SN B040000 & UP)

THEORY OF OPERATION

Introduction

The following is a description of the electrical circuits
in the FG 504. Refer to the block diagram and the
schematic diagrams on the foldout pages at the back of
the manual to aid in the understanding of this description.

Triangle Generator or Main Loop (Diagram 1)

This circuitry consists of a diode bridge, timing
capacitors, positive and negative current sources, andthe
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) dial is 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 U25B
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 cur-
rents are equal. This ensures that the collector 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-
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 muitiplier replaces the timing
capacitors; switches $240-3 and 9 close and $240-16
opens. This capacitance multiplier consists of U215,
Q230, Q225 and their associated resistors and capacitors.
With switches S240-5, 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. This has
the effect of multiplying the value of C210 by a factor of
ten. The multiplying factor is 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
amplifiers. 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 Q310tothe 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 connectsto the
base of switching transistor Q65 and pin 6 connectstothe
base of Q80. As the ramp continues in the positive
direction, Q80 decreases conduction and Q65 increases
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from about —2.8 V to about —3.2 V and pin 9 goesto about
—2.8 V. This action disables the lower pair of transistorsin
U375 and enables the upper pair. When Q80 ceases
conduction, Q90 comes into conduction and Q100 ceases
condution. 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 sourceis connectedtothetiming
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 foilowers drive the bases of
common emitter amplifiers Q415 and Q406, which
generate the TRIG OUT and synchronizing signals.

Square Wave Generator

Switching transistor Q65 generates the square wave.
When the ramp is rising in the positive direction, the
collector of Q65is inits most negative state. This signal is
passed to the base of Q450. The emitter of Q450 drives the
base of Q456. The emitter of Q456 drives Q462 and Q470.
When Q456 is conducting, Q462is off; Q470is 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
condution, back-biasing CR462. The square wave now
moves in the negative direction by current through CR470
as Q470 is not conducting.

Variable Rise and Fall Circuitry (Diagram 2)

This circuitry consists of variable positive and negative
sources, a current switch with 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, C592 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.

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 square-wave driving this circuitry is negative
with respect to ground, Q570 is conducting. Current from
the negative current source passes through CR566, Q570,
and VR570to the +15 V supply. Diodes CR562 and CR564
are back-biased, preventing current flow tothe 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
at a controlled 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.

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-
CR748, CR750-CR753, CR755-CR758, and CR762-CR765.
These bridges are connected between the +15V and
—15 V supplies. The voltages 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 +1V, it
progressively 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.

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. Gain 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 offset adjustment



R790. The differential output from the multiplieris applied
to the input transistors Q825 and Q805 of the output buffer
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 phaseinversion. Its collector drives the
base of emitter follower output transistor Q835. Feedback
takes place through R822. The single-ended output goes
to the function switch.

Amplitude Modulating Input Circuitry

The amplitude modulating signal is applied totheinput
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 voltageis
about +10V and 100% modulation occurs when the
voltage reaches about +5 V.

Output Ampilifier (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
complemented by Q1030 and Q1040. The configurationis
such that for a positive-going input waveform, the collec-
tors of Q930 and Q1030 both move in a negative direction.
Under the same conditions, the collectors of Q940 and
Q1040 both move in a positive direction. These pairs
differentially drive transistor pairs Q950, Q952, Q1050,
and Q1052 respectively. Voltage gain takes place in this
stage. The output from pair Q950 and Q952 is taken at the
collector of Q952, and for pair Q1050 and Q1052 at the
collector of Q1052. For a negative-going input signal, the
above mentioned collectors both move in a positive
direction. Components R950, C950, C1050, R1050, C965
and R965 provide high frequency compensation and
R1015 adjusts the dc balance for the entire amplifier.

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 C1090to
the bases of Q930 and Q1030.

Output Attenuator

The signal 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 additional
attenuation. These attenuators are compensated resistive
dividers.
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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 a negative direction.
This causes their common collector circuit to move in a
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 ECL line
receiver. In the FREE RUN mode, the setinput (pin 5) for D
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. Whentheinput gateis
high, the circuit functions as in the normal mode with
Q1262 off and Q1260 on, allowing the triangle generator to
run. When the input gate goes low, the next positive-going
pulse at pin 6 (clock) from the triangle generator causes
the Q terminal to go low. This action resets theflip 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 completion 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
terminal to go high. This transfers the level at the D input
to 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, forcesthe
Q output low. At the start of the down ramp, the
synchronizing signal goes low, which causes Q1262 to
conduct and turns Q1260 off. The triangle now ramps
down until CR1286 comes into conduction. This point is
determined by the setting of the phase control, which
determines the voltage at the output of U25A and at the
cathode of CR1285. The next positive-going trigger from
U12258 causes pin 9 of U1215A to go positive. This
transfers the high on the D input to the Q output, allowing
the triangle generator to begin the next cycle.

Phase Locked Loop Circuitry

This circuitry provides a dc output voltage proportional
to the difference in frequency between an external
triggering signal and a synchronizing signal from the
voltage-controlled oscillator.
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Thetriggerinputsignalisfedintoinverter U1225B. This
integrated circuit is an ECL linereceiver. 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 flop
(U1295A) is connected to the sync signal from the
oscillator. Both D inputs are always high. They are
connected to +5V through CR1312. On the positive-
going transition of either, the sync signal for U1295A or
the triggering signal for U1295B, the highs onthe Dinputs
are transferred to the Q outputs. The Q outputs connectto
the input of U1225A, which is also an ECL line receiver.
The lows 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 lower 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 controlled 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 Q1400 and Q1410 compose a
Schmitt trigger. The base of Q1400 goes positive, causing
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 also
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,
dischargingthetiming capacitors and returning the sweep
to the starting level. When pin 3 of U1470 goes lower than
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pin 2, during the sweep fall, CR1470turns 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 pulse. Inthefree 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 less than one) and as an inverter. Resistor
RT1456 decreases in value with increasing temperatureto
compensate 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 currentthrough
R1496. Thelinear emitter voltage change of U1495A drives
the emitter of U1495B, causing the current drive for U1500
to become logarithmic. This logarithmic current is con-
verted to a voltage change by U1500 and fed through the
LOG LIN SWP switch to the frequency control circuitry.
The output ramp changes from 0V to 10 V. When
operating inthe STOP FREQ mode, the sweep output line
connectsto 10 V provided by U1495D and C operatingas a
simple voltage divider. This provides afixed voltage tothe
stop frequency potentiometer and only the stop frequency
is outputted.

Power Supplies

There are five regulated power supplies: +5 V, +15 V,
—15V, +25V, and =25 V. The =15V, +25 V, and —25 V
supplies reference to the +15 V supply. The +5 V supply
obtainsits unregulated voltage from the +11.5 Vac supply
in the power module. The +5 V supply is series regulated
by U1690 which contains its own internal reference and
provides short circuit current limiting at approximately
750 mA.



+15 V Supply. 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 forthe +15 Vload andrestoresthe voltageto
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 Qresistor in the emitter
circuit of the series pass transistor is for sensing an
overload current. When enough current flows through this
resistor to turn on Q1621, base drive to the series pass
transistor is reduced. This sets an upper limit to the
amount of 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.

—15 V Supply. The —15 V supply is referenced to the
+15V 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 Q1710. Transistor Q1710 drives the series pass
transistor through Q1720 and Q1722 so that the supply
remains at —15V 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 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.
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+25 V Supply. The two 25 V acwindings andthe 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 +25V and —25 V series regulator
circuitry. Transistors Q1640 and Q1642 make up the
differential amplifier for the +25 V supply. The +15V
reference is applied to the base of Q1640. The +25 V
feedback for voltage sensing is connected through R1644
to the base of Q1642. 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 Q1652, base drive tothe
series pass transistor is reduced and current limiting
occurs. If the output voltage drops approximately 27 V
below the raw supply, VR1652turns on Q1652, limiting the
current. This is a foldback overload safety action. If the
supply output voltage moves in a positive direction, the
crowbar circuit Q1677, activates at +31.5 V disabling all
positive supplies except the +5 V.

—25 V Supply. Transistors Q1742 and Q1740 form a
differential amplifier for the —25 V supply. The —25 V is
sensed through R1744 and referenced tothe +15 Vsupply
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.

+5 V Supply. The +5 V dc is supplied from +11.5 V dc
from the power module through regulator U1690. This
regulator also provides short circuit limit at approximately
750 mA.
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CALIBRATION PROCEDURE

PERFORMANCE CHECK PROCEDURE

Introduction

The performance check procedure checks the elec-
trical performance requirements listed in the Specifica-
tion section in this manual. Perform the Adjustment
procedure if the instrument fails to meet these checks. If
recalibration does not correct the discrepancy, trouble-
shooting is indicated. This procedure may be used to
determine acceptability of performance in an incoming
inspection facility.

For convenience, many steps in the procedure check
the performance of this instrument at only one valueinthe
specified performance range. Performance requirements
for various temperature ranges are listed in this proce-
dure. When performing the procedure, use only the limits
listed for the ambient temperature that the instrument is
operating in.

Calibration Interval

To ensure instrument accuracy, check the calibration
every 2000 hours of operation or at aminimum of every six
months if used infrequently.

Services Available

Tektronix Inc. provides complete instrument repair and
adjustment at local field service centers and at the factory
service center. Contact your local Tektronix field office or
representative for further information.

Test Equipment Required

The following test equipment or equivalent is
suggested to perform the Performance Check and Adjust-
ment Procedure.

Table 4-1
TEST EQUIPMENT REQUIRED

Description

Performance Requirements

Applications

Example

Frequency Counter

150 Hz to 40 MHz
Accuracy one part in 10°

Frequency measure-
ments.

TEKTRONIX DC 504°

Oscilloscope System

200 MHz bandpass (vertical)
1 mV/div at 60 Hz
5 mV/div to 5 V/div

Waveshape and
amplitude measure-
ments

TEKTRONIX 7704
TEKTRONIX 7A16A°
TEKTRONIX 7A13°
TEKTRONIX 7B80"

Power Module

All tests

Compartments for the
FG 504 (2) and other

TM 500-Series equipment
used in this procedure.

Function Generator

Triangle, Sine, and Square
wave output. 100 Hz to 10 MHz;
10 V p-pinto 50 Q

Trigger signal and
phase lock

TEKTRONIX FG 502°

N

\

Digital Voltmeter

Ranges +25 Vdc
Accuracy 1%

Power supply
measurements

TEKTRONIX DM 502°

Power Supply

0—10V

Sweep range

TEKTRONIX PS 501-1*

Distortion Analyzer

20 Hz to 40 kHz 10 MHz

Sine wave and
modulation distortion
checks

HEWLETT PACKARD
Model 334A

REV A APR 1980
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Performance Check

Table 4-1 (cont)

Description Performance Requirements Applications Example
Spectrum Analyzer 1—40 MHz Sine wave harmonic TEKTRONIX
check Model 7L12
(Optionail)
10X probe To match oscilloscope TEKTRONIX P6106

input.

Part No. 010-6106-01.

1X probes (2)

To match oscilloscope
input

TEKTRONIX P6101
Part No. 010-6101-01.

50 QQ Termination

Bnc connectors

Tektronix Part No.

011-0049-01.

50 Q Attenuator 10X, bnc connectors Tektronix Part No.
011-0059-02.

Cable (3) 42", 50 Q, Tektronix Part No.
bnc connectors 012-0057-01.

Adapter Bnc female to bnc female Tektronix Part No.
103-0028-00.

Extender To match power module Tektronix Part No.
Cables (2) and FG 504 connectors 067-0645-02.

2 Requires a TM 500-Series power module.

® Requires a TEKTRONIX 7000-Series Mainframe.
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Preliminary Procedure

1. Ensure that the correct nominal line selector block
has been installed on the line selector pins on the power
module interface board, and that the regulating range
selected includes the applied line voltage. Refer to the
Installation section of the power module manual.

2. Ensure that all test equipment is adapted to the
applied line voltage.

3. Install the FG 504 into the power module and, if
applicable, install the TM 500-Series test equipment into
the test equipment power module.

4. Connect the equipment under test and the test
equipment to a suitable line voltage source. Turn on all
equipment and allow at least an hour for the equipment to
stabilize.

PROCEDURE

1. Dial Alignment, Accuracy, Resolution, and
Frequency Range
a. Set the FG 504 controls as follows:

HOLD/RUN pushbutton Out
FREQUENCY Hz

Calibration Procedure—FG 504 (SN B040000 & UP)
Performance Check

b. Connect the QUTPUT connector through a 50 Q
coaxial cable and 50 Q termination to the input of a
frequency counter.

c. Check that the FG 504 output frequency as
measured by the counter is 40 MHz £6%.

d. Set the MULTIPLIER switch to 10° setting and check
that the counter reads 4 MHz +3%.

e. Check thatthe FREQUENCY Hz dial setting vs output
frequency is within the specified accuracy at each of the
remaining positions of the MULTIPLIER switch (+3% of
full scele, .001 Hz to 4 MHz; 6% of full scale, 4 MHz to
40 MHz).

f. Set the FREQUENCY Hz dial to 20 and check that the
output frequency as indicated on the counter is within the
specified accuracy on each range setting of the MUL-
TIPLIER switch.

g. Set the FREQUENCY Hz dial to 1 and check that the
output frequency as indicated on the counter is within the
specified accuracy on each range setting of the MUL-
TIPLIER switch.

(START) dial 40
STOP dial 40
MULTIPLIER 10°
FREQUENCY VERNIER

(VAR) Fully cw
TRIGGER—FREE RUN

pushbutton In
LEVEL control Midrange
SWEEP pushbuttons Out
Square-wave pushbutton In
OFFSET control Pushed in and

midrange

PHASE control Midrange
SWEEP DURATION

rotary switch OFF

VARiable Fully ccw
RISE and FALL TIME

switch FIXED

VARiable Fully ccw
ATTENUATOR (dB) 0

VARiable Fully cw
TRIG LEVEL Midrange
SYMMETRY Pushed in and midrange

REV A APR 1980

2. Stability

a. Set the FG 504 controls as follows:
HOLD/RUN pushbutton Out
FREQUENCY Hz

(START) dial 40
STOP dial 40
MULTIPLIER 10°
FREQUENCY VERNIER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
LEVEL control Midrange
SWEEP pushbuttons Out
Waveshape pushbuttons In
OFFSET control In
PHASE control Midrange
SWEEP DURATION

switch Off

VARiable Fully cw
RISE and FALL TIME

switch FIXED

VARiable Fully cw
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ATTENUATOR (dB) 0dB
VARiable Fully cw

TRIG LEVEL Midrange

SYMMETRY Midrange

b. Connect the FG 504 output through a 50 Q coaxial
cable and a 50 Q termination to the input of a frequency
counter. Check that the output frequency of the FG 504
does not vary more than 0.05% in ten minutes and not
more than 0.1% for one hour.

3. STOP FREQuency Dial Accuracy

a. Set the FG 504 controls as follows:

HOLD/RUN pushbutton ~ Out
FREQUENCY Hz

(START) dial 20
STOP dial 40
MULTIPLIER 10°
FREQUENCY VERNIER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
LEVEL control Midrange
SWEEP pushbuttons STOP FREQ in
Waveshape pushbuttons  Sine Wave in
OFFSET control Pushed in
PHASE control Midrange
SWEEP DURATION

switch 10s

VARiable Fully ccw
RISE and FALL TIME

switch FIXED

VARiable Fully ccw
ATTENUATOR (dB) 0

VARiable Fully cw
TRIG LEVEL Midrange
SYMMETRY Pushed in and midrange

b. Connect the FG 504 OUTPUT through a 50 Q cable
and a 50 Qterminationtotheinput of afrequency counter.
Checkthatthe output frequency of the FG 504 is within 5%
of the difference between the start and stop frequencies
plus the FREQUENCY Hz (START) dial error.

4. Maximum Ranges for Sweep Frequency and VCF
Modes

a. Set the FG 504 controls as follows:

HOLD/RUN pushbutton RUN
FREQUENCY Hz

(START) dial 40
STOP dial 40

MULTIPLIER 10°
FREQUENCY VERNIER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
LEVEL control Midrange
SWEEP pushbuttons Out

Waveshape pushbuttons Sine Wave In

OFFSET control Midrange
PHASE control Midrange
SWEEP DURATION

switch Off

VARiable Fully ccw
RISE and FALL TIME

switch FIXED

VARiable Fully ccw
ATTENUATOR (dB) 0dB

VARiable Fully cw
TRIG LEVEL Midrange
SYMMETRY Midrange

b. Connect the OUTPUT through a 50 Q coaxial cable
and a 50 Qterminationtotheinput of afrequency counter.
Verify that the output frequency is over 40 MHz. Connect
the output of the power supply to the VCF input and apply
a negative voltage. Verify that the output frequency goes
to less than 0.08 MHz before the applied voltage reaches
—9.9 V. Disconnect the power supply.

c. Set the FREQUENCY Hz (START) dial to the lowest
frequency end of the dial. Set the MULTIPLIER to 10°.
Using the FREQUENCY VERNIER, set the output frequen-
cy below 0.004 MHz. Set the SWEEP DURATION to 10
seconds, press the STOP FREQ button in and verify that
the output frequency is equal to or over 4.0 MHz.

NOTE
To verify the exact start and stop frequencies in the

swept frequency mode, it will be necessary to use a
spectrum analyzer.

5. LINear SWEEP OUTPUT Amplitude Accuracy

a. Set the FG 504 controls as follows:

HOLD/RUN pushbutton RUN
FREQUENCY Hz

(START) dial 1.0
STOP dial 40
MULTIPLIER 10*
FREQUENCY VERNIER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
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LEVEL control Midrange
SWEEP pushbuttons FREE RUN
Waveshape pushbuttons Square wave
OFFSET control Midrange
PHASE control Midrange
SWEEP DURATION

switch 0.1 ms

VARiable Fully ccw
RISE and FALL TIME

switch FIXED

VARiabie Fully ccw
ATTENUATOR (dB}) 0dB

VARiable Fully cw
TRIG LEVEL Midrange
SYMMETRY Midrange

b. Connect an unterminated coaxial cable from the LIN
SWEEP OUTPUT jack to the oscilloscope vertical input.
Verify that the output signal varies from 0 Vto 10 V £5%
from 100 seconds to 1 ms and £10% from 1 msto 0.1 ms.

c. Press the TRIG SWP button in. Check for one sweep
each time the MAN button is pressed. Connect a 100 Hz
sine wave signal from the function generator to the
SWEEP TRIG INPUT jack and adjust the output signal to
1V p-p. Verify that the FG 504 sweep generator can be
triggered on this waveform by adjusting the TRIG LEVEL
knob.

6. Output Amplitude, Flatness, Offset, and
Attenuator Accuracy

a. Set the FG 504 controls as foliows:

HOLD/RUN pushbutton RUN
FREQUENCY Hz

(START) dial 10
STOP dial 40
MULTIPLIER 10°
FREQUENCY VERNIER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
LEVEL control Midrange
SWEEP pushbuttons Out
Waveshape pushbuttons Square Wave
OFFSET control - Midrange
PHASE control Midrange
SWEEP DURATION

switch OFF

VARiable Fully ccw
RISE and FALL TIME

switch FIXED

VARiable Fully ccw
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ATTENUATOR (dB) 0
VARiable Fully cw

TRIG LEVEL Midrange

SYMMETRY Midrange

b. Connect the output of the FG 504 to the dc coupled
vertical input of the oscilloscope through a 50 Q unter-
minated cable. Check thatthe outputis atleast 30 V p-pon
all MULTIPLIER ranges. Verify that the ATTENUATOR
VARiable control will reduce the output to 3.0 V p-p.
Return the VARIiable control to fully cw. Connect a 50 Q
termination at the scope end of the 50 Q output cable.
Verify that the output amplitude varies less than +6% on all
ranges for all three wave shapes. Verify that the output
amplitude varies less than £11% from 40 kHz to 40 MHz
(£1 dB). Verify that the three wave shapes have the same
amplitudes, +0.5 dB at 10 kHz. Set the ATTENUATOR to
each step and verify that the accuracy at each step is
within £0.5 dB per decade. Remove the 550 Q termina-
tion. With the ATTENUATOR at —50 dB, pull out the
OFFSET control and vary it from one end of rotationto the
other. Verify that the output changes from +7.5V to
—7.5 V with the output unterminated.

7. Output Waveforms (Triangle Symmetry, Sine
Wave Distortion, Square Wave Rise and Fall Time)

a. Set the FG 504 controis as follows:

HOLD/RUN pushbutton RUN
FREQUENCY Hz

(START) dial 10
STOP dial 40
MULTIPLIER 10
FREQUENCY VERNIER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
LEVEL control Midrange
SWEEP pushbuttons Out
Waveshape pushbuttons Triangle In
OFFSET control Midrange
PHASE control Midrange
SWEEP DURATION

switch OFF

VARiable Fuily cw
RISE and FALL TIME

switch FIXED

VARiable Fully ccw
ATTENUATOR (dB) 0dB

VARiable Fully cw
TRIG LEVEL Midrange
SYMMETRY Midrange

b. Set the oscilloscope controls to display two cycles of

the waveform across the graticule. Using the delayed
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sweep, measure the time difference between a positive
peak and the next negative peak of the waveform. Next
measure the time difference between the negative peak
and the next positive peak (£1%).

c. Push in the sine wave button. Connect the output
through a 50 Q cable and a 50 Q termination to the sine
wave distortion analyzer. Verify that the sine wave distor-
tion is 0.5% or less. Remove the 50 Q termination and
move the cable from the scopeinput and connectittothe
input of the spectrum analyzer. Setthe MULTIPLIER to 10°
and verify that the greatest harmonic is at least 30 dB
down from the fundamental.

d. Press the square wave button in. Move the output
cable from the spectrum analyzer, add a 50 Q termination,
and connect it to the vertical input of the oscilloscope. Set
the MULTIPLIER switch to 10%. Set the oscilloscope con-
trols as required and verify the rise and fall times of the
square wave. (Accuracy within + 30% of indicated time with
Variable control fully ccw, 10% to 90% of the displayed
waveform.) Verify that the aberrations on the waveform do
not exceed 5% +30 mV. Change the RISE and FALL TIME
switch to 10 ns and verify that the VARiable control has a
ten to one range (10 ns to 100 ns).

8. AM Modulation and Distortion

a. Set the FG 504 controls as follows:

HOLD/RUN pushbutton RUN
FREQUENCY Hz

(START) dial 20
STOP dial 40
MULTIPLIER 10°
FREQUENCY VERNIER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
LEVEL control Midrange
SWEEP pushbuttons Out

Waveshape pushbuttons Sine Wave In

OFFSET control Midrange
PHASE control Midrange
SWEEP DURATION

switch Off

VARiable Fully ccw
RISE and FALL TIME

switch FIXED

VARiable Fully ccw
ATTENUATOR (dB) 0dB

VARiable Fully cw
TRIG LEVEL Midrange
SYMMETRY Midrange

b. Connect a 1 kHz, 5 V p-p sine wave from a function
generator through a 50 Q cable terminated in 50 Q to the

FG 504 AM INPUT. Reduce the FG 504 output to 70%
modulation. Connect the FG 504 output to the AM input of
the distortion analyzer. The distortion should be 5% or less.

9. TRIGgered, GATEd, and PHASE LOCK Operation

a. Set the FG 504 controls as follows:

HOLD/RUN pushbutton RUN
FREQUENCY Hz

(START) dial 20
STOP dial 40
MULTIPLIER 10°
FREQUENCY VERNIER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton TRIGGER In
LEVEL control Adjust for Triggered

operation

SWEEP pushbuttons Out
Waveshape pushbuttons Sine wave
OFFSET control Midrange
PHASE control Midrange
SWEEP DURATION

switch Off

VARiable Fully cw
RISE and FALL TIME

switch FIXED

VARiable Fully ccw
ATTENUATOR (dB) 0dB

VARiable Fully cw
TRIG LEVEL Midrange
SYMMETRY Midrange

b. Connect the OUTPUT from the FG 504 through a
50 Q) coaxial cable to the vertical input of the oscilloscope.
Connect a 1V p-p 200 Hz sine wave to the TRIGGER
section INPUT of the FG 504. Adjustthe LEVEL control for
a triggered output from the FG 504. Rotate the FG 504
LEVEL control clockwise to the MANual position. Verify
that the FG 504 puts out one cycle of signal each time the
MANual button is pressed.

c. Pressthe GATE buttonin. Verify thatthe FG 504 puts
out a continuous signal when the MANual button is
pushed. Rotate the LEVEL control counterclockwise until
the FG 504 output signal is gated on and off at the 200 Hz
rate.

d. Press the PHASE LOCK button in. Set the FRE-
QUENCY Hz START knob to 20. Set the MULTIPLIER
knob to 10", Set the external signal generator to 20 kHz at
1V p-p. Set the PHASE control to midrange and adjust the
LEVEL control for a phase locked signal. Vary the
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incoming signal from 10 to .30 kHz and verify that the
signal fromthe FG 504 locks with the incoming signal over

the entire range.

10. TRIGger OUTPUT and HOLD Operation

a. Set the FG 504 controls as follows:

HOLD/RUN pushbutton

FREQUENCY Hz
(START) dial

STOP dial

MULTIPLIER

FREQUENCY VERNIER
(VAR)

TRIGGER/FREE RUN
pushbutton

LEVEL control

SWEEP pushbuttons

Waveshape pushbuttons

OFFSET control

PHASE control

SWEEP DURATION

RUN

10
40
10°

Fully cw

FREE RUN
Midrange
Out

Sine wave
Midrange
Midrange

Calibration Procedure—FG 504 (SN B040000 & UP)
Performance Check

switch Off

VARiabie Fully ccw
RISE and FALL TIME

switch FIXED

VARiable Fully ccw
ATTENUATOR (dB) 0dB

VARiable Fully cw
TRIG LEVEL Midrange
SYMMETRY Midrange

b. Connect the TRIGger OUTPUT through an unter-
minated cable to the vertical input of the oscilloscope.
Verify that the signal varies from 0 V to 2.0 V or more.

c. Disconnect the 50 Q cable from the TRIGger OUT-
PUT and connect it to the OUTPUT connector. Set the
MULTIPLIER switch to 1072. When the output waveform
reaches a maximum positive or negative peak, pushinthe
HOLD button and note that the output signal stops at that
point. Verify that the output voltage drifts less than 10% of
the "stopped” voltage amplitude in one hour.
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ADJUSTMENT PROCEDURE

Introduction

Use this Adjustment Proceduretorestorethe FG 504to
original performance requirements. This Adjustment
Procedure need not be performed unless the instrument
fails to meet the Performance Requirements of the
electrical characteristics listed in the Specification sec-
tion, or if the Performance Check procedure cannot be
completed satisfactorily. If the instrument has undergone
repairs, the Adjustment Procedure is recommended.

Satisfactory completion of all adjustment steps in this
procedure ensures that the instrument will meet the
Performance Requirements.

Test Equipment Required

The test equipment (or equivalent) listed in Table 4-1is
required for adjustment of the FG 504. Specifications
given for the test equipment are the minimum necessary
for accurate adjustment. All test equipment is assumed to
be correctly calibrated and operating within
specifications.

If other test equipment is substituted, calibration setup
may need to be altered to meet the requirements of the
equipment used.

ADJUSTMENT PROCEDURE

Preparation

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

NOTE

One end of R14 should be disconnected from the
circuitry to preventjitter at low frequencies whenthe
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; turnthem 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.

Adjustment Locations

Refer to adjustment locations pullout inthis manual 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.

Preliminary Control Settings

FREQUENCY Hz (START) 1

STOP FREQ 40
HOLD/RUN HOLD (in)
MULTIPLIER 10
FREQUENCY VERNIER Fully cw
TRIGGER
FREE RUN Out
TRIG Out
GATE Out
®LOCK Out
MAN Out
LEVEL Midrange

STOP FREQ/SWEEP
LOG SWP/LIN SWP
TRIG SWP/FREE RUN

SWEEP (out)
LIN SWP (out)
TRIG SWP (out)

Square wave pushbutton  Off (out)
Triangle pushbutton Off (out)
Sine wave pushbutton Off (out)
OFFSET (PULL) Off (in)
PHASE Midrange
SWEEP DURATION OFF
VAR Fully ccw
RISE AND FALL TIME FIXED <6 ns
VAR Fully ccw
ATTENUATOR (dB) 0dB
VAR Fully cw
MAN TRIG Out
TRIG LEVEL Midrange

SYMMETRY (PULL)

Pushed in, variable
at midrange



Procedure

NOTE

In the following procedure, the test oscilloscope
vertical input requirements will be identified as
Differential or just Input. Differential indicates a
system providing differential operation with at least
1 mV/div sensitivity. When a test oscilloscope is
mentioned, use a 60 MHz (or greater) system with
5 mVto 5 V/div sensitivity (200 MHz for steps 12 and
14).

1. Set +15 V Supply (R1605)

Set the digital voltmeter range to 20 Vdc. Connect the
low level test lead to the ground test point onthe A1 MAIN
board. Connect the high input test lead to the +15 V test
point on the A1 MAIN board. Check for areading of +15 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 A1 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 highinput test lead to the test points onthe A1
MAIN board and set the voltmeter range switch as
necessary while measuring the following supplies for
listed tolerance limits:

Supply Tolerance
+25V +05V

—25V +05V, —15V
+5V 0.2V

4. Check Power Supply Ripple and Noise

Set the Differential oscilloscope Trigger to Line, Ver-
tical 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 A1 MAIN board. Check
ripple and noise according to the following table.
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Supply Tolerance
+15V Less than 500 uV p-p
=15V Less than 500 uV p-p
+25V Less than 5 mV p-p
—25V Less than 5 mV p-p
+5V Less than 100 mV p-p

Disconnect the probes.

5. Adjust Triangle DC Level (R360)

Set the 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 ciip tothe FG 504 chassis
ground and the probe tip to TP1 on the FG 504 A3 LOOP
board. Connect a 50 Q 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 10°. Adjust the os-
cilloscope for an externally triggered 6-division display.
Set the oscilloscope vertical input couplingto ground and
position the trace verticaily to the exact graticule center.
Set the vertical input coupling to dc and adjust R360
(Triangle dc Level) on the A3 LOOP board for triangle
peaks equally spaced 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 QUT-
PUT terminal to a 50 Q termination connected to the
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; fevel as required) so the negative-going half-
cycle of the square wave just fills the graticule area
horizontally. Switch the 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 10*. Adjust
the oscilloscope sweep speed so the positive half of the
waveform cycle just filis 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 exactly equal intime (R155
only affects the negative half of the waveform).
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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 Q 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 10’ 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. Setthe 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 FRE-
QUENCY 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.

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.

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 loosenthe STOP FREQ
knob set screws, then remove the knob. Turn the poten-
tiometer shaft to the ccw end and re-install the STOP
FREQ knob soindexmarkis aligned with front panel index
mark. Tighten the set screws.

e. Set the STOP FREQ dial fully ccw and check that it
stops with its index mark within approximately 5 degrees
of 40 on the FREQUENCY Hz (START) dial.
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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. Set all
front panel pushbuttons to the OUT position. Connectthe
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 At
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 0 dB
position. Adjust R1015 (Input Offset) on the A1 MAIN
board for a reading of 0 V+100 mV onthe 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 pushbuttonin. Setthe MULTIPLIER
to 10° 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 OQUTPUT and the other end to the
oscilloscope vertical input. Adjust the oscilloscope ver-
tical sensitivity, triggering (Mode to Auto) and sweep
speed to display at least one complete square wave cycle
approximately 6-divisions in amplitude. Adjust C1092
(Output Impedance) on the A1 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 Q coaxial
cable to a 50 Q termination at the oscilloscope vertical
input. Set the MULTIPLIER to 10%. 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 A1
MAIN board for a peak-to-peak amplitude of 15V to
15.9 V. 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 the A1 MAIN board for square wave positive and
negative peaks equally spaced above and below the
graticule center. Disconnect the 50 Q cable and termina-
tion from the FG 504 and oscilioscope.



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

Connect the FG 504 OUTPUT through a 50 Q coaxial
cable to a 50 Q termination at the vertical input of the
oscilloscope.

Set the FG 504 MULTIPLIER to 10°. Adjust the os-
cilloscope vertical sensitivity and sweep speed to display
one or more complete cycles 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 A1 MAIN board for optimum
square corner in the first 100 ns from the rising and falling
edges. Adjust C1090 (Sqg Comp Short Term) on the A1l
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 A1
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 A1 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 aber-
rations (equal or less than 5% +30 mV) and rise time of
equal or less than 6 ns.

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

Set FG 504 controls as follows:

SWEEP DURATION 1 ms
VAR Fully ccw

Triangle pushbutton In

FREQUENCY Hz (START) 1

STOP FREQ 40

MULTIPLIER 10’

FREQUENCY VERNIER Fully cw

RISE and FALL TIME FIXED =6 ns
VAR Fully ccw
ATTENUATOR (dB) 0 dB
VAR cw
TRIGGER
FREE RUN In
All other buttons Out

Connect a 50 Q) coaxial cable from the FG 504 LINEAR
SWEEP OUTPUT to the oscilloscope external trigger
input. Setthetime base sweep speedto 0.2 ms per division
and trigger externally on the negative slope of the
waveform. Adjust the oscilloscope vertical 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
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right side of the envelope is also vertically centered onthe
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
Figure 4-1.) Considerableinteraction exists between C325
and C340. Readjust as necessary to obtain the best
symmetry and amplitude flatness. Check that the peak-to-
peak amplitude of the envelope is between 4.5 divisions
and 7.5 divisions at all points on the waveform. Set the
FG 504 SWEEP DURATION to off.

Fig. 4-1. Amplitude flatness check.

16. Adjust Sine Flatness (C857)

Push the sine-wave pushbutton in. Set the FRE-
QUENCY Hz (START) dial to 40. Adjust C857 (Sine
Flatness) on the A2 FUNCTION board for a 5.5 division
sine-wave amplitude. Disconnect the 50 Q2 cables and
termination.

17. Adjust Top Dial Calibration (R145)

Set the FG 504 MULTIPLIER to 10°. Set the FRE-
QUENCY 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 +3%
(#+1.2 kHz). Change the MULTIPLIER setting to 10* and
check for a reading of 400 kHz within =3% (£12 kHz).

18. Adjust 10° Range Timing (C195)

Change the MULTIPLIER to 10°. Adjust C195 (40 MHz
Cal) on the A3 LOOP board for areadout of =40 MHzin all
three functions—square, triangle, and sine wave.
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19. Adjust 10° Range Timing (C242)

Change the FG 504 MULTIPLIER setting to 10°. Adjust
C242 (4 MHz Cal) on the A3 LOOP board for a readout of
4 MHz within 3% (+120 kHz).

20. Adjust 20 MHz Timing (R128)

Set the FREQUENCY Hz (START) dial to exactly 20.
Set the MULTIPLIER to 10°. 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 C325 and C340 (HF Loop Comp)
adjustments are performed 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 10°, 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 10° and adjust
R10 (Stop Freq Cal) onthe A3LOOP board for afrequency
of 40 kHz. Disconnect termination and cable from fre-
quency counter and FG 504.

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

Set the 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
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SWP/LIN button in to the LOG SWP mode, and adjust
R1475 (Log Peak) onthe 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.

24. Adjust Rise and Fall Time Symmetry (R610)

Connect the FG 504 OUTPUT through a 50 Q cable
and a 50 Q termination to the oscilloscope vertical input.
Push the square wave pushbuttonin. Setthe MULTIPLIER
to 10°, 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 onthe
graticule. Adjust R610 (Rise and Fall Sym) onthe A1 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 +2.5V and
—2.5V (5 V p-p) ampiitude (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 Q cable
from the trigger output connector on the triangle
generator to the external trigger input onthe oscilloscope
and set the oscilloscope for external triggering. Push the
FG 504 sine wave pushbuttonin. Setthe 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/division 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 sothe positive
and negative peaks of the envelope are equally spaced
from the valleys of the waveform envelope. Disconnect the
50 Q 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 10°, and FREQUENCY
Hz (START) dial to 10. Push the triangle pushbutton in.
Adjust the oscilloscope vertical sensitivity for ap-
proximately 8 divisions of display, and adjust the time
base sweep speed for about 5 cycles of triangle waveform.
Set the oscilloscope vertical input couplingto ground and
center the trace vertically. Returnthe input couplingtothe
dc position. Push the sine wave pushbutton in. Adjust
R790 (Sine Offset) onthe A2 FUNCTION board sothe sine
wave peaks are symmetrical above and below the O V
(center) oscilloscope graticule line.



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 FRE-
QUENCY Hz (START) dial to 40. Connect the FG 504
OUTPUT connector through a 50 Q cable to a 50 Q
termination at the distortion analyzer input (use a bnc
female-to-banana plug adapter if necessary). Set the
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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 5toachieve
a 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 distor-
tion reading. Repeat this step as necessary to achieve
minimum distortion reading. Set the MULTIPLIER to 10
and distortion alayzer 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 equip-
ment and extender cables. Re-connect R14 to its original
circuit connection.

4-13



Section 5—FG 504 (SN B040000 & UP)

MAINTENANCE AND INTERFACING
INFORMATION

PREVENTIVE MAINTENANCE

Preventive maintenance steps performed on a regular
basis will improve the reliability of the FG 504. However,
checks of the semiconductors in the absence of a
malfunction are not recommended as preventive main-.
tenance measures. The recommended time for perfor-
ming preventive maintenance is just before instrument

adjustment.

Do not use acetone, MEK, MIBK, benzene, toluene,
carbon tetrachloride, trichloroethylene, methyl
alcohol, methylene chloride, sulphuric acid, or
Freon compounds for cleaning the FG 504. Use only
clean water and a mild detergent.

Cleaning

Exterior. Loose dust may be removed with a soft cloth
or dry brush. Water and a mild detergent may be used,
however, abrasive cleaners should never be used.

Interior. Cleaning the interior of the unit should
precede adjustment since the cleaning process could alter
the settings of calibration adjustments. Use low-velocity
compressed air to biow off accumulated dust. Hardened
dirt can be removed with a soft dry brush, cotton-tipped
swab, or a cloth dampened in a solution of water and mild
detergent. ‘

Adjustment

After cleaning or repairs, do the performance check as
described in Section 4 of this manual. If all functions are
within specification, no adjustment is needed. If one or
more of the specifications are not met, calibrate the
instrument as directed in Section 4.

Lubrication
No lubrication is required in the FG 504.

TROUBLESHOOTING AIDS

Theory of Operation

Section 3 of this manual explains circuit operation in
detail. The section is a troubleshooting aid when used in
conjunction with the circuit diagrams.

Diagrams

A block diagram and detailed circuit diagrams are lo-
cated on foldout pages in the Diagrams section. The
circuit diagrams show the component values and assign-
ed circuit reference numbers of each component. Thefirst
page of the Diagrams section defines the circuit symbols
and reference designators used in the manual. Important
waveforms and voltages are shown within the diagrams.

Cam Switch Charts

Cam switches shown on the diagrams are coded on
charts to locate the cam number of the switch contact in
the complete switch assembly, counting from the front, or
knob end, toward the rear of the switch. The charts also
indicate with a solid dot when each contact is closed.

Circuit Board lllustrations

To identify electrical components when trouble-
shooting, turn to the Parts Location Grid thatislocated on
the back of a foldout page at the left of the related circuit
diagrams. Component values, descriptions, and ordering
data are given in the Replaceable Electrical Parts list.

Component and Wiring Color Codes

Colored stripes or dots on electrical components sig-
nify electrical vatues, tolerances, etc., according to EIA
standards. Components not color coded usually have
information printed on the body. Some wiring coding
follows the same EIA standards.
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Testing Equipment

Generally, a wide-band oscilloscope, a low-
capacitance probe, and a multimeter are all thatis needed
to perform basic waveform and voltage checks for diag-
nostic purposes. The calibration procedure lists specific
test equipment necessary to adequately check out the
instrument.

TROUBLESHOOTING TECHNIQUES

This troubleshooting procedure is arrangedin an order
that checks the simple trouble possibilities before pro-
ceeding to extensive troubleshooting.

Control Settings

Incorrect control settings can appear to be an equip-
ment problem. If there is any question about the correct
function or operation of any control, see the operating
instructions in Section 2.

If the FG 504 is operating as part of an interconnected
system or test setup, also check control settings of the
other instruments in the setup. Check for proper inter-
connections between the power module and the plug-in
modules. Check that the signal is properly connected and
that the interconnecting cables and signal source are not
defective. Check the power source.

If the power module is suspected, try substituting
another FG 504 known to be good into the power module.
If the trouble persists after substitution, move the FG 504
to other compartments in the power module to determine
if the trouble is confined to one compartment or is
common to all of them.

Visual Check

Remove the covers from the FG 504 and look for
broken wires, loose or unsoldered connections, or
damage tothe circuit board. If components damaged from
overheating are found, determine the cause of over-
heating before replacing the component; otherwise, the
new component may also be damaged.

Static-Sensitive Components

Static discharge can damage any semiconductor
component in this instrument.
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This instrument contains electrical components that
are susceptible to damage from static discharge. See
Table 5-1 for relative susceptibility of various classes of
semiconductors. Static voltages of 1kV to 30 kV are
common in unprotected environments.

Observe the following precautions to avoid damage:

1. Minimize handling of static-sensitive components.

2. Transport and store static-sensitive components or
assemblies in their original containers, on a metal rail, or
on conductive foam. Label any package that contains
static-sensitive assemblies or components.

3. Discharge the static voltage from your body by
wearing a wrist strap while handling these components.
Servicing static-sensitive assemblies or components
should be performed only at a static-free work station by
qualified service personnel.

4. Nothing capable of generating or holding a static
charge should be allowed on the work station surface.

5. Keep the component leads shorted together when-
ever possible.

6. Pick up components by the body, never by the leads.

7. Do not slide the components over any surface.

8. Avoid handling componentsin areas that have afloor
or work surface covering capable of generating a static
charge.

9. Use a soldering iron that is connected to earth
ground.

10. Use only special antistatic suction type or wick type
desoldering tools.

Test Equipment

Before using any test equipment to make meas-
urements on static-sensitive components or assemblies,
be certain that any voltage or current supplied by the test
equipment does not exceed the limits of the component to
be tested.



Table 5-1

RELATIVE SUSCEPTIBILITY TO
STATIC DISCHARGE DAMAGE

Relative
Susceptibility

Semiconductor Classes Levels®
MOS or CMOS microcircuits or discretes,
or linear microcircuits with
MOS inputs (Most Sensitive) 1
ECL 2
Schottky signal diodes 3
Schottky TTL 4
High-frequency bipolar transistors 5
JFETs 6
Linear microcircuits 7
Low-power Schottky TTL 8
TTL (Least Sensitive) 9

? Voltage equivalent for levels:

1=100to 500V 4 =500V
2=200t0 500V 5 =400to 600V
3=25V 6 = 600 to 800 V

7=400t0 1000V (est.)
8=900V
9=1200 V

(Voltage discharged from a 100 pF capacitor through aresistance
of 100 ohms.)

Circuit Isolation

Note the symptom. It often identifies the circuit in
which the trouble is located. When trouble symptoms
appear in more than one circuit, check the affected
circuits by making waveform and voltage measurements.

Incorrect operating of all circuits often means trouble
in power supplies. Using a multimeter, check first for
correct voltages of the individual reguiated supplies
according to the circuit diagrams and adjustment pro-
cedures. Then check the unregulated supplies of the
power modules. Defective components elsewhere in the
instruments can appear as power supply problems. In
these instances, suspected circuits should be dis-
connected from apparently bad power supplies one at a
time to narrow the search.

Voltages and Waveforms

Often defective components can be located by using
waveform and voltage indications when they appear on
the circuit diagram or in the adjustment procedures. Such
waveforms and voltage labels are typical indications and
will vary between instruments.
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Component Checking

If acomponent cannot be disconnected fromits circuit,
the effects of the associated circuitry must be considered
when evaluating the measurement. Except for soldered-in
transistors and integrated circuits, most components can
be unsoldered and lifted at one end from the circuit board.

Transistors and Integrated Circuits (IC). Turn the
power switch off before removing or replacing any
semiconductor. See Fig. 5-1 for semiconductor basing.

A good check of transistor operation is actual perfor-
mance under operating conditions. A transistor can most
effectively be checked by substituting a new component
for it (or one which has been checked previously). How-
ever, be sure that circuit conditions are not such that a
replacement transistor might also be damaged. If sub-
stitute transistors are not available, use a dynamic tester.
Static-type testers are not recommended since they do not
check operation under simulated operating conditions.
An antistatic suction-type desoldering tool can be used to
remove soldered-in transistors; see component replace-
ment procedure for details.

Integrated circuits can be checked with a voltmeter,
test oscilloscope, or by direct substitution. A good under-
standing of the circuit description is essential to trouble-
shooting circuits containing integrated circuits. Oper-
ating waveforms, logic levels, and other operating infor-
mation for the integrated circuits are given in the circuit
description information. Use care when checking voltages
and waveforms around the integrated circuits so that
adjacent leads are not shorted together. A convenient
means of clipping a test probe to the 14- and 16-pinin-line
integrated circuits is with an integrated circuit test clip.
This device also doubles as an extraction tool.

Replacement semiconductors should be of the original
type or a direct replacement. Figure 5-1 shows the lead
configuration of the semiconductors used in this instru-
ment system. When removing soldered-in transistors, use
an antistatic suction-type de-soldering tool to remove the
solder from the holes in the circuit board. See Main-
tenance Aids.

An extracting tool should be usedtoremove the 14- and
16-pin integrated circuits to prevent damage to the pins.
Thistool is available from Tektronix, Inc. See Maintenance
Aids. If an extracting tool is not available, use care to avoid
damaging the pins. Pull slowly and evenly on both ends of
the integrated circuit. Try to avoid having one end of the
integrated circuit disengage from the socket before the
other end.
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NOTE .
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

L

I———— Plastic-Cased Transistors ———j

B°C CATHODE
ANODE

! Power Transistors SCR Regulator

I Integrated Circuits Indexing

Index

Integrated Circuits Mounting 2655-03A
e —

Fig. 5-1. Semiconductor Basing.
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Diodes. Do not use an ohmmeter that has a high
internal current. High currents may damage the diode, so
use the RX1000 scale on the ohmmeter.

Ordinary signal diodes may be checked for an open or
shorted condition by measuring the resistance between
terminals. With the ohmmeter set to the RX1000 scale, the
resistance should be very high in one direction and very
low when the leads are reversed.

Resistors. Check resistors with an ohmmeter. Resistor
tolerances are given in the Replaceable Electrical Parts
list. Resistors do not normally need to be replaced unless
the measured value varies widely from the specified value.

Capacitors. A leaky or shorted capacitor can be
detected by checking resistance with an ohnmmeter onthe
highest scale. Use an ohmmeter which will not exceed the
voltage rating of the capacitor. The resistance reading
should be high after initial charge of the capacitor. An
open capacitor can best be detected with a capacitor
tester, or by checking whether it passes ac signals.

Cam Switches. Repair of cam-type switches should be
undertaken only by experienced maintenance personnel.
Switch alignment and spring tension of the contacts must
be carefully maintained for proper operation of the switch.
For assistance, contact your local Tektronix Field Office
or representative.

NOTE

A cam-type switch repair kit including necessary
tools, instructions, and replacement contacts is
available from Tektronix, Inc. See Maintenance
Aids.

The cam-type switches consist of rotating cam drums,
which are turned by front-panel knobs, and sets of spring-
leaf contacts mounted on adjacent circuit boards. The
contacts are actuated by lobes on the cams. These
switches can be disassembled for inspection, cleaning,
repair, or replacement as follows:

1. Remove screws from the switch cover and remove
the cover. The switch is now open for inspection or
cleaning.

2. To completely remove a switch from the circuit
board, first remove any knobs or shaft extensions. Loosen
the coupling at the potentiometer at the rear of the switch,
and pull the long shaft out of the switch assembly.
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3. Remove the screws (from the opposite side of the
circuit board) which hold the cam drum to the board.

4. To remove the cam drum from the front support
block, remove the retaining ring from the shaft on the front
of the switch and slide the cam drum out of the support
block. Be careful not to lose the small detent roller.

5. To replace defective switch contacts, follow the
instructions given in the switch repair kit.

6. To re-install the switch assembly, reverse the above
procedure.

Incandescent Bulbs. Most of these light buibs are
mounted on the sub-panel using plastic sleeve stand-offs.
Unsolder the lead wires and puli the bulb out of the sleeve
from the rear of the sub-panel.

Circuit Board Removal
NOTE

Tag or note the locations of all leads and plugs for
reassembly reference.

To remove the Main board (right side board), remove
the six screws holding the back panel to the instrument
frame. Remove the back panel. Remove the SWEEP
DURATION, RISE and FALL TIME 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 tothe 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.

Toremove the Loop board (left side board), disconnect
cable connections to the board. Remove the MULTIPLIER
knob. Unsolder the wire from the AM INPUT connector on
the front panel to the board. Next remove the four screws
attaching the Loop board tothe plug-inframe and slidethe
board to the rear of the plug-in unit until the HOLD push-
button clears the front panel. Remove the board from the

plug-in.

To remove the Floating Interface board, first remove
the six retaining screws on the back panel. Remove the
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cable plugs from the board and remove it from the
instrument. It will be necessary to remove the screws
holding the retaining clips if it is necessary toremove the
board from the back panel.

Checking Transformer Phasing

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. Therippleresults 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.
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 section. 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 voltage from pin 1B to chassis
ground and interchange the Power Module wires to pins
1A and 1B if 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. See the Maintenance Aids.

NOTE

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

PARTS ORDERING AND REPLACING

Ordering

Standard Parts. All electrical and mechanical replace-
ment parts can be obtained through the local Tektronix
Field Office or representative. However, many of the
standard electronic components can be obtained locally
in less time than is required to order them from Tektronix,
Inc. Before purchasing or ordering replacement parts,
check the Replaceable Parts lists for value, tolerance,
rating, and description. When selecting replacement

parts, it is important to remember that the physical size
and shape of the component may affect its performancein
an instrument. All replacement parts should be direct
replacements unless it is known that a different compo-
nent will not adversely affect the instrument performance.

Special Parts. Some parts are manufactured or selected
by Tektronix, Inc., to satisfy particular requirements, or
are manufactured for Tektronix, Inc., to our specifications.
Most of the mechanical parts used in this system have
been manufactured by Tektronix, Inc. Order all special
parts directly from the local Tektronix Field Office or
representative.

Ordering Procedure. When ordering replacement parts
from Tektronix, Inc., please include the following min-
imum information:

1. Instrument type (FG 504).

2. Instrument serial number (for example, B040251).

3. A description of the part (if electrical, include the
circuit number).

4, Tektronix part number.

Please do not return any instruments or parts before
receiving directions from Tektronix, Inc.

A listing of Tektronix Field Offices, Service Centers,
and Representatives can be found in the Tektronix
Product Catalog and Supplements.

CUSTOMIZING

Customizing the Interface

Input and output accesstothe FG 504 is available atthe
rear of the floating interface and main circuit boards.
Figure 5-2 identifies the contacts and their respective I/O
assignments.

A power module mainframe option (Option 2) is
available that provides a rear-panel, multi-pin connector
to which 1/0 lines can be hard-wired for external access.
Also possible are inter-compartment connections with
other plug-in modutes in multipie-compartment main-
frames.
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A slot between pins 23 and 24 on the rear connectors
identifies the FG 504 as a member of the signal source
family. If the interface is customized, insert barriersin the
corresponding positions of the power module jack to
prevent other than signal source plug-ins from being used
in those compartments. This protects the plug-in shouid
specialized connections be made to those compartments.
Consult the Building A System section of the power
module manual for further information.

Custom Timing Capacitor Selection

This feature allows the user to select a swept frequency
range. Place the MULTIPLIER in the .5 X 10' position. The
factory installed capacitor provides a swept range of
20 Hz to 20 kHz. For example, to calculate a custom
range, assume aswept frequency range of 10 Hzto 10 kHz
is desired. Figure 1-2shows that no fixed multiplier setting
includes the desired limits. The value of the capacitor that
must be installed is determined by the following formuta:

Ceys = 2200

Fmax
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where Ccus is in uF; and Fuax, is the maximum frequency
required. Apply the formula to the example:

Ccus = 0.22 uF.

Use a capacitor of any desired value. If the capacitor is
mounted in the instrument, physical size is the only limi-
tation. Low leakage capacitors using mylar as dielectrics
provide the truest waveforms.

Phase Modulated Operation

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
+2.5V, 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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USING THE REAR INTERFACE CONNECTORS

(See Figure 5-2.)

Output

This terminal is connected to the front panel OUTPUT
connector through a 30 kQ resistor. The common terminal
for this output is pin 27A (Main board only).

Sweep Reset Output

A positive-going pulse from about —13 Vtoabout+9 V
occurs at this connection at the time the sweep resets.
This output is designed to drive at least 10 kQ. The pulse
can be used to raise the pen on a chart recorder when
doing sweep frequency tests on filters or other devices or
as end-of-sweep trigger for an external device. Connect
the other lead to chassis ground.,

Linear Sweep Output

This terminal is connected to the output of the sweep
generator through a 1 kQ resistor. Use chassis ground as
the return circuit. The waveform at this terminal is
identical with the waveform at the front panel LIN SWEEP
OUTPUT terminal except in the STOP FREQ mode. Inthe
STOP FREQ mode this rear connection continues to
output the linear sweep ramp while the front panel
connection outputs a dc voltage equivalent to the peak
ramp voltage. To make the output at the rear terminal the
same as the LIN SWEEP OUTPUT terminal, remove the
tower end of R1525 from the Function board. Connect an
eight inch wire from the lower end of R1525 to the lower
end of R1520 also located on the Function board. The
exact location of these resistors can be found from the
Replaceable Parts Location Grid.

AM Input

This input has the same input characteristics asthe AM
INPUT connection on the front panel. Use chassis ground
for the circuit return.

5-8

Sweep Trigger Input

This terminal is connected tothefront panel SWP TRIG
INPUT connector through a 1.5 k() resistor. Use chassis
ground for the return circuit.

Trigger Output

This connection is madethrough a510 Qresistortothe
front panel TRIG OUTPUT connector. Use connection
27B for the return circuit.

Phase Lock Error \?oltage

The signal at this terminal is the output of the phase
locked loop filter. An output of 0 V indicates thereference
frequency is the same as the free-run frequency. A voltage
of +10V (open circuit) indicates a generator output
frequency of about 10 dial divisions higher than free-run
frequency, and —10 V (open circuit) indicates a generator
frequency about 10 dial divisions lower than the free-run
frequency. The output impedanceis 1 kQ. Usethe chassis
ground as the return circuit.

Trigger Input

This connection has the same dc input characteristics
as the front panel TRIGGER INPUT connector. Use the
chassis as the return circuit.

VCF Input

This connection has the same input characteristics as
the front panel VCF INPUT connector. Use contact 22B as
the return circuit.
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REAR INTERFACE CONNECTOR ASSIGNMENTS

MAIN BOARD
B PIN# A

NC
NC
NC
NC
NC

28
27
26
25
24

OUTPUT (30K)
OUTPUT COMMON
NC

NC

NC

SIGNAL SOURCE PLUG-IN BARRIER SLOT

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
+33.5 VOLTS

COLLECTOR LEAD
PNP SERIES PASS

NC
GND
—33.5 VOLTS

COLLECTOR NPN
SERIES PASS

23
22
21
20
19
18
17
16
15
14
13
12
1

10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
+33.5 VOLTS

BASE LEAD PNP
SERIES PASS

EMITTER PNP SERIES PASS
GND
—33.5 VOLTS

EMITTER NPN SERIES
PASS

TM 500 BARRIER SLOTS

NC

NC

GND

GND

+11.5 VOLTS
NC

6

- N W A~ O

BASE NPN SERIES
PASS

NC

GND

GND

+11.5 VOLTS
NC

FLOATING BOARD
B PIN# A

TRIG OUT COMMON
TRIG OUTPUT

PHASE LOCK ERROR
VOLTAGE

TRIGGER/GATE COMMON
TRIGGER/GATE INPUT

28
27
26

25
24

NC
GND
SWP RESET OUTPUT

LINEAR SWEEP OUTPUT
NC

SIGNAL SOURCE PLUG-IN BARRIER SLOT

NC

VCF INPUT COMMON
VCF INPUT

NC

NC

NC

NC

NC

NC

& NC

25 V AC WINDING
NC

COLLECTOR LEAD
PNP SERIES PASS

NC
GND
NC

COLLECTOR NPN
SERIES PASS

23
22
21
20
19
18
17
16
15
14
13
12
"

10

AM INPUT
SWEEP TRIGGER IN
NC

NC
25 V AC WINDING
NC

BASE LEAD PNP
SERIES PASS

EMITTER PNP SERIES PASS
GND
NC

EMITTER NPN SERIES
PASS

TM 500 BARRIER SLOTS

NC

17.5VAC

GND

GND

+11.5 VOLTS

25 V AC WINDING

6

5
4
3
2
1

BASE NPN SERIES
PASS

17.5VAC

GND

GND

+11.5 VOLTS

25 V AC WINDING

2655-04A
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Fig. 5-2. Rear Interface Connector Assignments.
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Table 5-2

MAINTENANCE AIDS

The following maintenance aids include items required for some maintenance procedures in this instrument. Equivalent

products may be substituted for examples given providing characteristics are similar.

Description

Specifications

Use

Example

1. Soldering lron 15 Watt General soldering ANTEX PRECISION
and unsoldering Model C
2. Screwdriver Philips Assembly and Xcelite Model X108
#1 tip Disassembly
3. Screwdriver Phillips Assembly and Xcelite Model X102
#2 tip Disassembly
4. Screwdriver Three-inch shaft; General Xcelite R3323
3/32" flat bit
5. Torque Screw- 1.5 inch- FUNCTION switch Sturtevant-Richmont
driver pounds assembly Torque Products Model
PM-5 Roto-Torqg
6. Nutdrivers 1/4", 5/16" General Xcelite #8, #10,
3/8", 7/16" #12 & #14
7. Open End Wrench 11/16" General
8. Solder Wick Unsoldering Hex Wik #887-10
A
9. Lubricant Versilube FUNCTION switch Tektronix Part No.
lubrication 006-1353-00
10. Spray Cleaner No Noise FUNCTION switch Tektronix Part No.
pad cleaning 006-0442-02
11. Vacuum Antistatic General Tektronix Part No.
Desoldering Tool 003-0795-00
12. I.C. Extracting General Tektronix Part No.
Tool 003-0619-00
13. Cam Switch Cam switches Tektronix Part No.
Repair Kit 040-0541-00

14. Extender Cables

General

Tektronix Part No.
067-0645-02
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OPTIONS

There are no options for the FG 504 at the time of this printing.
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Section 7—FG 504 (SN B040000 & up)

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 developed in our engineering department. It 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
00X

ITEM NAME ‘

Part first added at this serial number

Part removed after this serial number

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

utilized where possible.

ABBREVIATIONS
ACTR ACTUATOR PLSTC
ASSY ASSEMBLY QTz
CAP CAPACITOR RECP
CER CERAMIC RES
CKT CIRCUIT RF
COMP COMPOSITION SEL
CONN CONNECTOR SEMICOND
ELCTLT ELECTROLYTIC SENS
ELEC ELECTRICAL VAR
INCAND INCANDESCENT ww
LED LIGHT EMITTING DIODE XFMR
NONWIR  NON WIREWOUND XTAL

REV A, FEB 1980

PLASTIC

QUARTZ
RECEPTACLE
RESISTOR

RADIO FREQUENCY
SELECTED
SEMICONDUCTOR
SENSITIVE
VARIABLE
WIREWOUND
TRANSFORMER
CRYSTAL
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code Manufacturer Address City, State, Zip
000DN FUSES UNLIMITED 9740 COZYCRAFT AVENUE CHATSWORTH, CA 91311
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
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTOR P 0 BOX 5012, 13500 N CENTRAL

GROUP 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 MYRTLE BEACH, SC 29577
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85036
07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF

FAIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIN VIEW, CA 94042
12697 CLAROSTAT MFG. CO., INC. LOWER WASHINGTON STREET DOVER, NH 03820
13511 AMPHENOL CARDRE DIV., BUNKER RAMO CORP. LOS GATOS, CA 95030
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
15238 ITT SEMICONDUCTORS, A DIVISION OF INTER

NATIONAL TELEPHONE AND TELEGRAPH CORP.  P.O. BOX 168, 500 BROADWAY LAWRENCE, MA 01841
17856 SILICONIX, INC. 2201 LAURELWOOD DRIVE SANTA CLARA, CA 95054
18324 SIGNETICS CORP. 811 E. ARQUES SUNNYVALE, CA 94086
19396 ILLINOIS TOOL WORKS, INC. PAKTRON DIV. 900 FOLLIN LANE, SE VIENNA, VA 22180
21847 AERTECH INDUSTRIES 825 STEWART DR. SUNNYVALE, CA 94086
24546 CORNING GLASS WORKS, ELECTRONIC

COMPONENTS DIVISION 550 HIGH STREET BRADFORD, PA 16701
27014 NATIONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA, CA 95051
32997 BOURNS, INC., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE, RIVERSIDE, CA 92507
50157 MIDWEST COMPONENTS INC. P. 0. BOX 787

1981 PORT CITY BLVD. MUSKEGON, MI 49443

50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304
53184 XCITON CORPORATION 5 HEMLOCK STREET LATHAM, NY 12110
55210 GETTIG ENG. AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16875
56289 SPRAGUE ELECTRIC CO. 87 MARSHALL ST. NORTH ADAMS, MA 01247
59660 TUSONIX INC. 2155 N FORBES BLVD TUCSON, AZ 85705
71400 BUSSMAN MFG., DIVISION OF MCGRAW-

EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107
71590 CENTRALAB 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
90201 MALLORY CAPACITOR CO., DIV. OF 3029 E. WASHINGTON STREET

P. R. MALLORY AND CO., INC. P. 0. BOX 372 INDIANAPOLIS, IN 46206
91418 RADIO MATERIALS COMPANY, DIV. OF P.R.

MALLORY AND COMPANY, INC. 4242 W BRYN MAWR CHICAGO, IL 60646
91637 DALE ELECTRONICS, INC. P. 0. BOX 609 COLUMBUS, NE 68601
95275 VITRAMON, INC. P O BOX 544 BRIDGEPORT, CT 06601
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Replaceable Electrical Parts—FG 504 (SN B040000 & up)

Tektronix  Serial/Model No. Mfr
Ckt No. PartNo.  Eff Dscont Name & Description Code  Mfr Part Number
Al 670-3842-03 B040000 BO056331 CKT BOARD ASSY:MAIN 80009 670-3842-03
Al 670-3842-04 B056332 B057809 CKT BOARD ASSY:MAIN 80009 670-3842-04
Al 670~3842-05 B057810 B058289 CKT BOARD ASSY:MAIN 80009 670-3842-05
Al 670-3842-06 B058290 CKT BOARD ASSY:MAIN 80009 670-3842-06
A2 670-3841-03 B040000 BO058449 CKT BOARD ASSY:FUNCTION 80009 670-3841-03
A2 670-3841-04 B0O58450 CKT BOARD ASSY:FUNCTION 80009 670-3841-04
A3 670-3840-02 B040000 B056331 CKT BOARD ASSY:LOOP 80009 670~-3840-02
A3 670-3840-03 B056332 CKT BOARD ASSY:LOOP 80009 670-3840-03
A4 670-3797-02 B040000 BO057809 CKT BOARD ASSY:FLOAT INTERFACE 80009 670-3797-02
A4 670-3797-03 B057810 CKT BOARD ASSY:FLOAT INTERFACE 80009 670-3797-03
C45 283-0167-00 CAP. ,FXD,CER DI:0.1UF,10%,100V 72982 8131N145X5R0104K
Cc72 283-0000-00 CAP.,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-519-Z5U-102P
Cc78 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
c80 281-0599-00 CAP.,FXD,CER DI:1PF,+/~0.25PF,500V 59660 374-018-COK0109C
Cc95 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
c98 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
C106 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
€195 281~0123-00 CAP. ,VAR,CER DI:5-25PF, 100V 59660 518-000A5-25
c210 285-1068-00 CAP. ,FXD,PLSTC:5UF,1%,200V 14752 230B1C505F
C240 283-0361-00 B040000 BO056331 CAP. ,FXD,CER DI:460PF,1%,50V 72982 AO02BLOA2LCL1G461F
C240 283-0620-00 B056332 CAP. ,FXD,MICA D:470PF,1%,300V 00853 DI153F471F0
C242 281-0158-00 CAP.,VAR,CER DI1:7-45PF,50V 73899 DVJ-5006
C244 285-1066-00 CAP. ,FXD,PLSTC:0.05UF,1%,200V 14752 230B1C503F
C246 285-1067-00 CAP.,FXD,PLSTC:0.5UF,1%, 200V 14752 230B1C504F
C247 283-0238-00 CAP.,FXD,CER DI:0.01UF,10%,50V 72982 8121N075X7R0103K
C248 285-1050-00 CAP. ,FXD,PLSTC:0.1UF,1%,200V 14752 230B1C104F
€250 285-1062-00 CAP.,FXD,PLSTC:0.005UF,0.1%,200V 19396 502F02PP460
C255 283-0167-00 CAP. ,FXD,CER DI:0.1UF,10%,100V 72982 8131N145X5R0104K
C275 290-0534-00 CAP. ,FXD,ELCTLT: 1UF, 20%,35% 56289 196D105X0035HAl
Cc290 290-0534-00 CAP. ,FXD,ELCTLT: 1UF, 20%,35V 56289 196D105X0035HA1
C300 281-0653-00 CAP.,FXD,CER DI:3.3PF,30%,200V 59660 374-018-C0JO339F
C315 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SPL0O3Z151-4R9
C325 281-0158-00 CAP. ,VAR,CER D1:7-45PF,50V 73899 DVJ-5006
Cc327 281-0617-00 CAP. ,FXD,CER DI:15PF,10%,200V 59660 374-018-C0GO150K
C329 283-0639-00 CAP. ,FXD,MICA D:56PF,1%,100V 00853 DI151E560F0
€331 283-0672-00 CAP.,FXD,MICA D:200PF,1%,500V 00853 D155F2010F0
€340 281-0158-00 CAP.,VAR,CER DI:7-45PF,50V 73899 DVJ-5006
C342 281-0617-00 CAP.,FXD,CER DI:15PF,10%,200V 59660 374-018-C0GO150K
C344 283-0639-00 CAP. ,FXD,MICA D:56PF,1%,100V 00853 DI151E560F0
C346 283-0672-00 CAP.,FXD,MICA D:200PF,1%,500V 00853 DI155F2010F0
€380 283-0000-00 CAP. ,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-519-25U-102P
Cc382 283-0648-00 CAP.,FXD,MICA D:10PF,5%,100V 00853 D151C100D0
Cc387 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
C475 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
Cc480 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
C494 283-0220-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121NO75X7R0103M
C495 283-0094-00 CAP.,FXD,CER DI:27PF,10%,200V 59660 835-583-C0G0270K
C510 283-0065-00 CAP.,FXD,CER DI1:0.001UF,5%,100V 72982 805-518-Z5D0102J
C534 290-0534-00 CAP. ,FXD,ELCTLT: 1UF, 20%,35V 56289 196D105X0035HAl
C550 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121NO75X7R0103M
€570 283-0220-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121INO75X7R0103M
Cc576 283-0060-00 CAP. ,FXD,CER DI:100PF,5%,200V 72982 855-535U23101J
C588 290-0534-00 CAP. ,FXD,ELCTLT: 1UF,20%,35V 56289 196D105X0035HAL
€592 283-0632-00 CAP.,FXD,MICA D:87PF,1%,100V 00853 DIS5S1E870F0
C594 283-0594-00 CAP. ,FXD,MICA D:0.001UF,1%,100V 00853 DI51F102F0
€596 283-0238-00 CAP.,FXD,CER DI:0.01UF,10%,50V 72982 8121NO75X7RO103K
€598 290-0522-00 CAP.,FXD,ELCTLT: 1UF,20%,50V 56289 196D105X0050HAL
Cc612 283-0220-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121INO75X7R0103M
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Tektronix  Serial/Model No. Mfr
Ckt No. Part No. Name & Description Code  Mfr Part Number
€638 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-NO88Z5U104M
c642 283-0649-00 CAP.,FXD,MICA D:105PF,1%,300V 00853 D153F1050F0
c712 283-0638-00 CAP.,FXD,MICA D:130PF,1%,100V 00853 DI51F131F0
C745 281-0516-00 CAP.,FXD,CER DI:39PF,+/-3.9PF,500V 59660 301-000U2J0390K
C784 283-0597-00 CAP.,FXD,MICA D:470PF,10%,300V 00853 D153E471K0
€790 290-0534-00 CAP.,FXD,ELCTLT: 1UF, 20%,35V 56289 196D105X0035HAL
c812 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
C844 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
€857 281-0093-00 CAP.,VAR,CER DI:5.5-18PF 59660 538-011A5.5-18
€880 290-0534-00 CAP. ,FXD,ELCTLT: 1UF, 20%, 35V 56289 196D105X0035HAL
c884 290-0534-00 CAP. ,FXD,ELCTLT: 1UF, 20%,35V 56289 196D105X0035HAL
c914 283-0642-00 CAP. ,FXD,MICA D:33PF,+/-0.5PF,300V 00853 D10-5E330G
€922 281-0158-00 CAP. ,VAR,CER DI:7-45PF,50V 73899 DVJ-5006
€928 283-0220-00 CAP. ,FXD,CER DI:0.0lUF,20%,50V 72982 8121NO75X7R0103M
€934 283-0220-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121N075X7R0103M
€947 283-0111-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8121-NOSBZ5UL04M
€950 283-0620-00 CAP. ,FXD,MICA D:470PF,1%,300V 00853 DI53F471F0
€955 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121NO75X7R0103M
€958 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121NO75X7R0O103M
€965 283-0220-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121NO75X7RO103M
€972 283-0353-00 CAP. ,FXD,CER DI:0.1UF,10%,50V 95275 VJ1210Y104K-H
€975 290-0525-00 CAP. ,FXD,ELCTLT: 4. 7UF,20%, 50V 56289 196D475X0050KA1
Cc976 283-0353-00 CAP. ,FXD,CER DI:0.1UF,10%,50V 95275 VJ1210Y104K-H
€978 290-0525-00 CAP. ,FXD,ELCTLT: 4. 7UF, 20%, 50V 56289 196D475X0050KA1
€1036  283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N075X7R0O103M
€1047  283-0111-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8121-N0O88Z5U104M
C1050  283-0620-00 CAP. ,FXD,MICA D:470PF,1%,300V 00853 DI153F471F0
C1072  283-0353-00 CAP. ,FXD,CER DI:0.1UF,10%,50V 95275 VJL1210Y104K-H
C1075  290-0525-00 CAP. ,FXD,ELCTLT: 4. 7UF,20%, 50V 56289 196D475X0050KA1
C1076 283-0353-00 CAP.,FXD,CER DI:0.1UF,10%,50V 95275 VJ1210Y104K-H
€1078  290-0525-00 CAP.,FXD,ELCTLT:4. 7UF, 20%, 50V 56289 196D475X0050KAL
€1090  281-0138-00 CAP.,VAR,PLSTC:0.4-1.2PF,600V 74970 273-0051-001
€1092  281-0158-00 CAP.,VAR,CER D1:7-45PF,50V 73899 DVJ-5006
C1145  283-0220-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121NO75X7R0103M
Cl146  283-0111-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8121-NO88Z5U104M
Cl1154  290-0525-00 CAP. ,FXD,ELCTLT: 4. 7UF,20%, 50V 56289 196D475X0050KAl
C1156  283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N075X7R0103M
C1160  283-0220-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121NO75X7R0O103M
Cl174  290-0525-00 CAP. ,FXD,ELCTLT:4. 7UF,20%, 50V 56289 196D475X0050KA1
C1176  283-0220-00 CAP.,FXD,CER DI:0.01UF,20%,50V 72982 8121NO75X7RO103M
C1180  283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N075X7R0103M
C1200  281-0662-00 CAP. ,FXD,CER DI:10PF,+/~0.5PF,500V 59660 301-000H3M0100D
C1204  283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
Cc1215 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
Cl217  290-0527-00 CAP. ,FXD,ELCTLT: 15UF, 20%, 20V 90201 TDC156MO20FL
C1258  283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80~20%,150V 91418 SP103Z151-4R9
Cl1284  290-0525-00 CAP. ,FXD,ELCTLT: 4. 7UF, 20%, 50V 56289 196D475X0050KA1
C1295  283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
€1322  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 8131N145X5R0104K
€1340  283-0167-00 CAP.,FXD,CER DI:0.1UF,10%,100V 72982 8131N145XSRO104K
€1380  283-0110-00 CAP.,FXD,CER DI:0.005UF,+80-20%,150V 56289 19C242B
C1392  283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
€1394  283-0003-00 CAP.,FXD,CER DI:0.0lUF,+80-20%,150V 91418 SP103Z151-4R9
Cl1438  290-0536-00 CAP.,FXD,ELCTLT: 10UF, 20%,25V 90201 TDC106MO25FL
C1440 285-0808-00 CAP.,FXD,PLSTC:0. l1UF,10%,50V 56289 LP66A1A104K004
Cl442  285-0862-00 CAP. ,FXD,PLSTC:0.001,10%,100V 56289 410P10291
C1445  283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
c1462  281-0523-00 CAP.,FXD,CER DI:10OPF,+/-20PF,500V 72982 301-000U2MO101M
Cl1468  281-0524-00 CAP.,FXD,CER DI:150PF,+/~30PF,500V 04222 7001-1381
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Cl478 283-0003-00 CAP. ,FXD,CER DI1:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
C1492 281-0524-00 CAP. ,FXD,CER DI:150PF,+/-30PF, 500V 04222 7001-1381
Cl494 281-0543-00 CAP. ,FXD,CER DI:270PF,10%,500V 72982 301055X5P271K
C1504 281-0662-00 CAP.,FXD,CER DI:10PF,+/-0.5PF, 500V 59660 301-000H3M0100D
C1520 283-0065-00 CAP. ,FXD,CER DI1:0.001UF,5%,100V 72982 805-518-Z5D0102J
C1608 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N075X7R0103M
Cl1612 283-0001-00 CAP. ,FXD,CER DI:0.005UF,+100-0%,500V 72982 831-559E502P
C1630 290-0117-00 CAP. ,FXD,ELCTLT:50UF,+75-10%,50V 56289 30D506G050DD9
€1650  283-0001-00 CAP. ,FXD,CER DI:0.005UF,+100-0%,500V 72982 831-559E502P
cl661 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N075X7R0103M
C1665  290-0117-00 CAP. ,FXD,ELCTLT: 50UF ,+75-10%, 50V 56289 30D506G050DD9
C1670 290-0519-00 CAP. ,FXD,ELCTLT: 100UF, 20%, 20V 90201 TDC107MO20WLD
c1671 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
Cl1672 290-0519-00 CAP. ,FXD,ELCTLT: 100UF, 20%, 20V 90201 TDC107MO20WLD
C1673  283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9
C1676 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N0O75X7R0103M
C1680 290-0786-00 CAP. ,FXD,ELCTLT: 1500UF ,+50-10%,75VDC 56289 39D793
C1682 290-0786-00 CAP. ,FXD,ELCTLT: 1500UF,+50-10%,75VDC 56289 390793
C1690  290-0415-00 CAP. ,FXD,ELCTLT:5.6UF,10%, 35V 56289 150D565X9035B2
C1694  290-0415-00 CAP. ,FXD,ELCTLT:5.6UF, 10%,35V 56289 150D565X9035B2
C1720  283-0001-00 CAP. ,FXD,CER DI:0.005UF,+100-0%,500V 72982 831-559E502P
€1730  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
Cl761 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N075X7R0103M
€1765  290-0117-00 CAP. ,FXD,ELCTLT: 50UF,+75-10%, 50V 56289 30D506G050DD9
C1770 290-0525-00 CAP. ,FXD,ELCTLT:4.7UF,20%,50V 56289 196D475X0050KAl
C1774  290-0525-00 CAP. ,FXD,ELCTLT:4.7UF,20%,50V 56289 196D475X0050KA1
Cl1776 283-0220-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N075X7R0103M
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 196D475X0050KA1

£

CR20 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR21 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR85 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR108 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR180 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR182 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR184 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR186 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR188 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR190 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR218 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 01295 1N4152R
CR220 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR352 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR356 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR462 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR470 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR556 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR558 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR560  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR562 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 01295 1N4152R
CR564 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR566 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672
CR632 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR745 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR746 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR747 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR748 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR750 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
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CR751 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR752 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR753  152-0322-01 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR755  152-0322-01 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR756 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR757  152-0322-01 SEMICOND DEVICE:SET OF 16,MATCHED FOR VF 21847 A2X600A
CR758 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR762 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR763 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR764 152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR765  152-0322-01 SEMICOND DEVICE:SET OF 16 ,MATCHED FOR VF 21847 A2X600A
CR825 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR826 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1IN4152R
CR842 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR942 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR943 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR960  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR962 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CRI1042  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1043  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1212  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1225 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1226  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1235 152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA 01295 1N4152R
CR1285 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1286 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1312 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1370 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1372 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1420  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
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CRI470  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1600 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4O16
CR1608 152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 07263 FDH2161
CR1630 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4OL16
CR1652  152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1665  152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4O16
CR1676 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4O16
CR1680 152-0488-00 SEMICOND DEVICE:SILICON,200V,1500MA 04713 3N55 FAMILY
CR1682 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
CR1684 152-0488-00 SEMICOND DEVICE:SILICON,200V,1500MA 04713 3N55 FAMILY
CR1686 152-0488-00 SEMICOND DEVICE:SILICON,200V,1500MA 04713 3N55 FAMILY
CR1700 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
CR1711 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1730  152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
CR1740 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N&4152R
CR1752 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
CR1765 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
CR1776  152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 1LG4O16
CR1782  152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016
DS50 150-1033-00 LT EMITTING DIO:YELLOW,585NM,40MA MAX 50434 HLMP 1401
DS720  150-1033-00 LT EMITTING DIO:YELLOW,585NM,40MA MAX 50434 HLMP 1401
DS1675 150-1029-00 LT EMITTING DIO:GREEN,565NM, 35MA 53184 XC209G
F1120 159-0140-00 FUSE,WIRE LEAD:0.3A,125V,5 SEC 71400 MTH-5
F1615  159-0116-00 BO40000 B057809  FUSE,CARTRIDGE:1A,125V,0.4 SEC,0.17 LEADS 75915 273001
F1615  159-0153-00 B0S7810 FUSE,WIRE LEAD:1.5A,125V,FAST BLOW 71400 GFA 1-1/2
F1616  159-0116-00 B040000 B057809  FUSE,CARTRIDGE:1A,125V,0.4 SEC,0.17 LEADS 75915 273001
F1616  159-0153-00 B057810 FUSE,WIRE LEAD:1.5A,125V,FAST BLOW 71400 GFA 1-1/2
F1715 159-0116-00  BO40000 BO57809  FUSE,CARTRIDGE:1A,125V,0.4 SEC,0.17 LEADS 75915 273001
F1715 159-0153-00 B057810 FUSE ,WIRE LEAD:1.5A,125V,FAST BLOW 71400 GFA 1-1/2
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F1716 159-0116-00  B040000 B057809  FUSE,CARTRIDGE:1A,125V,0.4 SEC,0.17 LEADS 75915 273001
F1716 159-0153-00 B057810 FUSE,WIRE LEAD:1.5A,125V,FAST BLOW 71400 GFA 1-1/2
J20 131-0955-00 CONN, RCPT ,ELEC : BNC , FEMALE 13511 31-279
J300 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J406 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
Ju18 131-1003-00 CONN,RCPT ,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J420 131-1315-00 CONN,RCPT ,ELEC : BNC , FEMALE 80009 131-1315-00
J485 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J640 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J700 131-0955-00 CONN, RCPT , ELEC : BNC , FEMALE 13511 31-279
J730 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J732 131-1003-00 CONN, RCPT ,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J735 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J900 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J1120 131-1003-00 CONN, RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J1125 131-1315-00 CONN, RCPT,ELEC: BNC,FEMALE 80009 131-1315-00
J1200 131-1315-00 CONN, RCPT ,ELEC : BNC, FEMALE 80009 131-1315-00
J1201 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J1295 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
J1370 131-0955-00 CONN, RCPT ,ELEC : BNC, FEMALE 13511 31-279
J1520  131-0955-00 CONN, RCPT ,ELEC : BNC, FEMALE 13511 31-279
1300 108-0552-00 COIL,RF:80NH 80009 108-0552-00
1382 108-0330-00 COIL,RF:0.4UH 80009 108-0330-00
L515 108-0733-00 COIL,RF:113NH 80009 108-0733-00
L646 108-0509-00 COIL,RF:2.45UH 80009 108-0509-00
L945 108-0181-01 COIL,RF:0.2UH 80009 108-0181-01
L1045 108-0181-01 COIL,RF:0.2UH 80009 108-0181-01
L1120 108-0237-00 COIL,RF:80UH 80009 108-0237-00
L1130 108-0057-00 COIL,RF:8.8UH s 80009 108-0057-00
LR880 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
Q55 151-0188-00 TRANSTSTOR: SILICON, PNP 04713 SPS6868K
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 01295 SKA6516
Q165 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPS6868K
Ql170A,B 151-0232-00 B040000 B056331 TRANSISTOR:SILICON,NPN,DUAL 07263 SP12141
Q170A,B 151-0232-02 B056332 TRANSISTOR:SILICON,NPN 07263 SPl14318
Q175 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
Q225 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPS6868K
Q230 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
Q255A,B 151-1032-00 TRANSISTOR:SILICON,FET,DUAL 17856 DN399
Q270 151-0438-00 TRANSISTOR: SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
Q280 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246
Q285 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246
Q295 151-0438-00 TRANSTSTOR: SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
Q310 151-0447-00 TRANSISTOR:SILICON,NPN 80009 151-0447-00
Q395 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246
Q406 151-0199-00 TRANSISTOR:SILICON,PNP 04713 SPS6866K
Q410 151-0424-00 TRANSTSTOR: SILICON, NPN 04713 SPS8246
Q415 151-0199-00 TRANSISTOR:SILICON, PNP 04713 SPS6866K
Q450 151-0438-00 TRANSISTOR: SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
Q456 151-0424-00 TRANSISTOR: SILICON, NPN 04713 SPS8246
Q462 151-0199-00 TRANSISTOR: SILICON, PNP 04713 SPS6866K

REV MAY 1982



i Replaceable Electrical Parts—FG 504 (SN B040000 & up)

Tektronix  Serial/Model No. Mfr
Ckt No. PartNo.  Eff Dscont Name & Description Code  Mfr Part Number
Q470 151-0424-00 TRANSISTOR: SILICON,NPN 04713 SPS8246
Q495 151-0424-00 TRANSISTOR: SILICON,NPN 04713 SPS8246
Q500 151-0424-00 TRANSTISTOR: SILICON,NPN 04713 SPS8246
Q510 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246
Q530 151-0435-00 TRANSISTOR:SILICON,PNP 04713 SPS8335
Q540 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPS6868K
Q550 151-0221-00 TRANSISTOR: SILICON,PNP 04713 SPS246
Q570 151-0424-00 TRANSISTOR: SILICON,NPN 04713 SPS8246
Q580 151-0190-00 TRANSISTOR: SILICON,NPN 07263 S032677
Q600 151-1042-00 SEMICOND DVC SE:MATCHED PAIR FET 01295 SKA5390
Q610
Q615 151-0427-00 TRANSISTOR:SILICON,NPN 80009 151-0427-00
Q620 151-0427-00 TRANSISTOR: SILICON,NPN 80009 151-0427-00
Q640 151-0369-00 TRANSISTOR:SILICON,PNP 01295 SKA6664
Q720 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPS6868K
Q805 151-0221-00 TRANSISTOR: SILICON,PNP 04713 SPS246
Q825 151-0221-00 TRANSISTOR:SILICON, PNP 04713 SPS246
Q830 151-0190-00 TRANSISTOR: SILICON, NPN 07263 $S032677
Q835 151-0220-00 TRANSISTOR:SILICON,PNP 07263 5036228
Q840 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 01295 SKA6516
Q930 151-0424-00 TRANSISTOR: STLICON, NPN 04713 SPS8246
Q940 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246
Q950 151-0411-00 TRANSISTOR:SILICON,NPN 80009 151-0411-00
Q952 151-0285-01 TRANSISTOR:SILICON,PNP,SEL 80009 151-0285-01
Q970 151-0211-02 TRANSISTOR:SILICON,NPN,SEL 80009 151-0211-02
Q980 151-0211-02 TRANSISTOR:SILICON,NPN,SEL 80009 151-0211-02
Q1030 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
Q1050  151-0450-00 TRANSISTOR:SILICON,PNP,SEL FROM 2N5583 80009 151-0450-00
Q1052  151-0211-02° TRANSISTOR:SILICON,NPN, SEL ' 80009 151-0211-02

£

Q1070 151-0285-01 TRANSISTOR:SILICON,PNP,SEL 80009 151-0285-01
Q1080 151-0285-01 TRANSISTOR:SILICON,PNP, SEL 80009 151-0285-01
Q1150  151-0347-00 TRANSISTOR: SILICON,NPN 56289 2N5551
Ql160 151-0440-00 TRANSISTOR:SILICON,PNP 03508 X41E603
Q1170 151-0350-00 TRANSISTOR: SILICON,PNP 04713 SPS6700
Qliso 151-0439-00 TRANSISTOR: SILICON,NPN 80009 151-0439-00
Q1220 151-0190-00 TRANSISTOR:SILICON,NPN 07263 $S032677
Q1245 151-0367-00 TRANSISTOR: SILICON,NPN,SEL FROM 3571TP 01295 SKA6516
Q1250 151-0367-00 TRANSISTOR:SILICON,NPN,SEL FROM 3571TP 01295 SKA6516
Q1254 151-0367-00 TRANSISTOR: SILICON,NPN,SEL FROM 3571TP 01295 SKA6516
Q1260 151-0221-00 TRANSISTOR: SILICON,PNP 04713 SPS246
Q1262 151-0221-00 TRANSISTOR:SILICON,PNP 04713 .SPS246
Q1280 151-0134-00 TRANSISTOR:SILICON,PNP 80009 151-0134-00
Q1400 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
Ql4l0 151-0190-00 TRANSISTOR: SILICON,NPN 07263 S032677
Ql420 151-0188-00 TRANSISTOR: SILICON,PNP 04713 SPS6868K
Ql430 151-1021-00 TRANSISTOR: SILICON,JFE 17856 FN815
Ql450 151-0190-00 TRANSISTOR: SILICON,NPN 07263 S032677
Ql610 151-0347-00 TRANSISTOR:SILICON,NPN 56289 2N5551
Q1620 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
Qlé621 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
Q1622 151-0462-00 TRANSISTOR:SILICON,PNP 04713 TIP30C
Q1640 151-0347-00 TRANSISTOR:SILICON,NPN 56289 2N5551
Ql642 151-0347-00 TRANSISTOR:SILICON,NPN 56289 2N5551
Q1650 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SP86700
Q1652 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
Q1660 151-0462-00 TRANSISTOR:SILICON,PNP 04713 TIP30C
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01677 151-0515-01 SCR:SILICON 04713  2N4441
Q1710 151-0350-00 TRANSISTOR: SILICON, PNP 04713 SPS6700
Q1715 151-0350-00 TRANSISTOR: SILICON, PNP 04713 SPS6700
01720 151-0347-00 TRANSISTOR: SILICON, NPN 56289 2N5551
Q1721 151-0347-00 TRANSISTOR: SILICON, NPN 56289 2N5551
Q1722 151-0439-00 TRANSISTOR: SILICON, NPN 80009 151-0439-00
01740 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
01742 151-0350-00 TRANSISTOR: SILICON, PNP 04713 SPS6700
01750 151-0347-00 TRANSISTOR: SILICON, NPN 56289 2N5551
Q1752 151-0347-00 TRANSISTOR: STLICON, NPN 56289 2N5551
Q1760 151-0439-00 TRANSISTOR: SILICON, NPN 80009 151-0439-00
01776 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
01777 151-0515-01 SCR:SILICON 04713  2N4441
R5 311-1799-00 RES.,VAR,WW:2 X 10K OHM,5%,1W 32997 35408-591-103103
---------- (R5 FURNISHED AS A UNIT WITH R125)
R8 321-0281-00 RES. ,FXD,FILM:8,25K OHM,1%,0.125W 91637 MFF1816G82500F
R10 311-1267-00 RES.,VAR,NONWIR:5K OHM,10%,0.50W 32997 3329P-L58-502
R12 315-0363-00 RES. ,FXD,CMPSN: 36K OHM,5%,0.25W 01121 CB3635
R14 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R20 321-0289-00 RES. ,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F
R23 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
R25 315-0432-00 RES. ,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325
R28 321-0276-00 RES.,FXD,FILM:7.32K OHM,1%,0.125W 91637 MFF1816G73200F
R30 321-0288-00 RES. ,FXD,FILM:9.76K OHM,1%,0.125W 91637 MFF1816G97600F
R32 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R34 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R36 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816GL0001F
R38 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W - 91637 MFF1816G10001F
R42 321-0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G1000LF
R45 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0%125W 91637 MFF1816G10001F
R50 311-1851-00 RES. ,VAR,NONWIR:15K OHM,1W 01121 14M212
—————————— (R50 FURNISHED AS A UNIT WITH S50)
R51 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
R52 311-1567-00 RES. ,VAR,NONWIR:TRMR,100 OHM,0.50W 73138 91-89-0
R54 322-0170-00 RES. ,FXD,FILM:576 OHM,1%,0.25W 75042 CEBTO-5760F
R58 317-0100-00 RES.,FXD,CMPSN:10 OHM,5%.0.125W 01121 BB10OS
R65 321-0161-00 RES.,FXD,FILM:464 OHM,1%,0.125W 91637 MFF1816G464ROF
R68 321-0190-00 RES. ,FXD,FILM:931 OHM,1%,0.125W 91637 MFF1816G931ROF
R70 315-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205
R72 315-0330-00 RES. ,FXD,CMPSN: 33 OHM,5%,0.25W 01121 CB3305
R76 321-0190-00 RES.,FXD,FILM:931 OHM,1%,0.125W 91637 MFF1816G931ROF
R78 315-0100-00 RES. ,FXD,CMPSN: 10 OHM,5%,0.25W 01121 CBL005
R8O 321-0161-00 RES.,FXD,FILM:464 OHM,1%,0.125W 91637 MFF1B16G464ROF
R85 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535
R88 315-0300-00 RES. ,FXD,CMPSN: 30 OHM,5%,0.25W 01121 CB3005
R90 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%.0.25W 01121 CB7525
R92 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%.0.25W 01121 CB2715
R95 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CBLDOS
R98 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
R100 315-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB27i5
R102 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
R104 315-0300-00 RES. ,FXD,CMPSN: 30 OHM,5%,0.25W 01121 CB3005
R108 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CBLI535
R114 307-0108-00 RES. ,FXD,CMPSN:6.8 OHM,5%,0.25W 80009 307-0108-00
R115 311-1564-00 RES. ,VAR,NONWIR:TRMR, 500 OHM,0.5W 73138 91-86-0
R120 311-1835-00 RES. ,VAR,NONWIR:100 OHM,20%,1W 01121 73M4GO4OL1OIM

REV C, OCT 1980 79



Replaceable Electrical Parts—FG 504 (SN B040000 & up)

Tektronix  Serial/Model No. Mfr
Ckt No. Part No. Eff Dscont - Name & Description Code  Mfr Part Number
R125 311-1799-00 RES.,VAR,WW:2 X 10K OHM,5%.1W 32997 35408-591-103103
---------- (R125 FURNISHED AS A UNIT WITH R5)
R128 311-1560-00 RES.,VAR,NONWIR:5K OHM,20%,0.50W 73138 91-82-0
R130 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
R134 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
R136 315~0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
R138 321-0318-00 RES.,FXD,FILM:20K OHM,1%,0.125W 91637 MFF1816G20001F
R140 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3925
R143 321-0242-00 RES.,FXD,FILM:3.24K OHM,1%,0.125W 91637 MFF1816G32400F
R145 311-1562-00 RES.,VAR,NONWIR: 2K OHM, 20%,0.50W 73138 91-84-0
R147 321-0247-00 RES.,FXD,FILM:3.65K OHM,1%,0.125W 91637 MFF1816G36500F
R150 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816Gl0001F
R155 311-1559-00 RES.,VAR,NONWIR:10K OHM,20%,0.50W 73138 91-81-0
R158 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816Gl0001F
R160 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R162 322-0172-00 RES.,FXD,FILM:604 OHM,1%,0.25W 75042 CEBT0-6040F
R165 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CBIL515
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 CEBTO0-6040F
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 CB1005
R200 307-0111-00 RES.,FXD,CMPSN:3.6 OHM,5%,0.25W 01121 CB36G5
R202 321-0054-00 RES.,FXD,FILM:35.7 OHM,5%.0.125W 91637 MFF1816G35R70F
R204 321-0150-00 RES.,FXD,FILM:357 OHM,1%,0.125W 91637 MFF1816G357R0F
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,1%,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 91-81-0
R220 315-0512-00 RES.,FXD,CMPSN:5. 1K OHM,5Z,0.25VL 01121 CB5125
R225 315-0150-00 RES.,FXD,CMPSN:15 OHM,5%,0.25W 01121 CBI1505
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 CBl0OO5
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 CB2205
R262 315-0431-00 RES. ,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB&4315
R265 315-0120-00 RES.,FXD,CMPSN:12 OHM,5%,0.25W 01121 CB1205
R270 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CBl1025
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
R275 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CBIlOO5
R280 321-0001-00 RES.,FXD,FILM:10 OHM,1%,0.125W 75042 GCEATO0-10RO0OF
R285 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CBl025
R287 321-0054-00 RES.,FXD,FILM:35.7 OHM,5%,0.125W 91637 MFF1816G35R70F
R288 321-0223-00 RES.,FXD,FILM:2.05K OHM,1%,0.125W 91637 MFF1816G20500F
R290 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CBl0OO5
R295 321-0001-00 RES.,FXD,FILM:10 OHM,1%,0.125W 75042 CEATO0-10RO0F
R300 307-0093~-00 RES.,FXD,CMPSN:1.2 OHM,5%,0.50W 01121 EBI12G5
R315 301-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.50W 01121 EBI1225
R317 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
R322 321-0145-00 RES.,FXD,FILM: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 CBlO15
R329 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225

7-10

REV C, OCT 1980



Replaceable Electrical Parts—FG 504 (SN B040000 & up)
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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 CB1225

R346 315-0513-00 RES.,FXD,CMPSN: 51K OHM,5%,0.25W 01121 CB5135

R350 321-0249-00 RES. ,FXD,FILM:3.83K OHM,1%,0.125W 91637 MFF1816G38300F
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 RES.,FXD,FILM:3.74K OHM,1%,0.:125W 91637 MFF1816G37400F

—————————— (NOMINAL VALUE, SELECTED)

R360 311-1564-00 RES.,VAR,NONWIR:TRMR, 500 OHM,0.5W 73138 91-86-0

R363 321-0289-00 RES.,FXD,FILM:10K OHM,1%,0.125W 91637 MFF1816G10001F
R365 311-1564-00 RES.,VAR,NONWIR:TRMR, 500 OHM,0.5W 73138 91-86-0

R367 321-0208-00 RES.,FXD,FILM:1.43K OHM,1%,0.125W 91637 MFF1816G14300F
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 CB8205

R382 315-0820-00 RES. ,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205

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 CBI1025

R395 315-0121-00 RES.,FXD,CMPSN: 120 OHM,5%,0.25W 01121 CBl215

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 EBI1315

R402 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CBL0OO5

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

F 4

R&410 315-0200~00 RES. ,FXD,CMPSN: 20 OHM,5%,0.25W 01121 CB2005

R412 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 MFF1816G49R9OF
R420 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015

R450 315-0240-00 RES.,FXD,CMPSN: 24 OHM,5%,0.25W 01121 CB2405

R452 315-0201-00 RES.,FXD,CMPSN: 200 OHM,5%,0.25W 01121 CB2015

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
R475 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 317-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105

R494 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%,0.25V 01121 CB1115

R520 311-1373-00 RES.,VAR,NONWIR:5K OHM,20%,1W 01121 73U4G040L502M
R522 321-0222-00 RES.,FXD,FILM:2K OHM,1%,0.125W 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
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Tektronix  Serial/Model No. Mtr
Ckt No. PartNo.  Eff Dscont Name & Description Code  Mfr Part Number
R528 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
R530 321-0222-00 RES.,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
R536 321-0371-00 RES.,FXD,FILM:71.5K OHM,1%,0.125W 91637 MFF1816G71501F
R538 321-0276-00 RES.,FXD,FILM:7.32K OHM,1%,0.125W 91637 MFF1816G73200F
R540 321-0184-00 RES.,FXD,FILM:806 OHM,1%,0.125W 91637 MFF1816G806ROF
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 321-0222-00 RES.,FXD,FILM: 2K OHM,1%,0.125W 91637 MFF1816G20000F
R580 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205
R582 321-0184-00 RES.,FXD,FILM:806 OHM,1%,0.125W 91637 MFF1816G806ROF
RS84 321-0276-00 RES.,FXD,FILM:7.32K OHM,1%,0.125W 91637 MFF1816G73200F
R586 321-0371-00 RES.,FXD,FILM: 71.5K OHM,1%,0.125W 91637 MFF1816G71501F
R592 317-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.125W 01121 BB10OS
R604 315-0361-00 RES.,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
R606 307-0106-00 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 321-0225-00 RES.,FXD,FILM:2.15K OHM,1%,0.125W 91637 MFF1816G21500F
R616 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R618 315-0111-00 RES.,FXD,CMPSN:110 OHM,5%,0.25W 01121 CB1115
R620 321-0225-00 RES. ,FXD,FILM:2.15K OHM,1%,0.125W 91637 MFF1816G21500F
R622 315-0560-00 RES.,FXD,CMPSN:56 OHM,5%,0.25W 01121 CB5605
R625 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CB1325
R630 311-1258-00 B040000 B058289  RES.,VAR,NONWIR:50 OHM,10%,0.50W 32997 3329P-L58-500
R630 311-1259-00  B058290 RES.,VAR,NONWIR:100 OHM,10%,0.50W 32997 3329P-L58-101
R632 315-0121-00  B040000 B0O58289  RES.,FXD,CMPSN:120 OHM,5%,0.25W 01121 CB1215
R632 315-0101-00  B058290 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015

¥ 4

R640 315-0390-00 RES.,FXD,CMPSN:39 OHM,5%,0.25W 01121 CB3905
R641 311-1921-00 RES. ,VAR,NONWIR:250 OHM,10%,0.50W 73138 72-191-0
R642 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
R646 301-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.50W 01121 EB5615
R700 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 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 321-0771-01 RES.,FXD,FILM:50 OHM,0.5%,0.125W 91637 MFF1816G50R00D
R735 321-0771-01 RES.,FXD,FILM:50 OHM,0.5%,0.125W 91637 MFF1816G50R00D
R736 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R738 321-0082-00  BO40000 B058499  RES.,FXD,FILM:69.8 OHM,1%,0.125W 91637 MFF1816G69RBOF
R738 321-0078-00  B058450 RES.,FXD,FILM:63.4 OHM,1%,0.125W 91637 MFF1816G63R40F
R740 311-1175-00 RES.,VAR,NONWIR:100 OHM,10%,0.50W 73138  68WR100
R742 315-0100-00 RES.,FXD,CMPSN: 10 OHM,5%,0.25W 01121 CB1005
R745 321-0289-00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816Gl0001F
R746 315-0470-00 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
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
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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 CB8205
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 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
R790 311-1555-00 RES.,VAR,NONWIR:100K OHM,20%,;0.5W 73138 91-77-0
R793 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
R795 321-0756-00 RES.,FXD,FILM: 50K OHM,1%,0.125W 24546 NA55D5002F
R798 321-0135-00 RES.,FXD,FILM: 249 OHM,1%,0.125W 91637 MFF1816G249ROF
R800 321-0164-00 RES.,FXD,FILM:499 OHM,1%,0.125W 91637 MFF1816G499ROF
R802 321-0214-00 RES.,FXD,FILM:1.65K OHM,1%,0.125W 91637 MFF1816G16500F
R805 321-0181-00 , RES.,FXD,FILM: 750 OHM,1%,0.125W 91637 MFF1816G750R0F
R807 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
R810 321-0181-00 RES.,FXD,FILM: 750 OHM,1%,0.125W 91637 MFF1816G750R0OF
R818 321-0135-00 RES.,FXD,FILM: 249 OHM,1%,0.125W 91637 MFF1816G249ROF
R820 321-0164-00 RES.,FXD,FILM: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 CBI1505
R840 321-0106-00 RES.,FXD,FILM: 124 OHM,1%,0.125W 91637 MFF1816G124ROF
R842 321-0106-00 RES.,FXD,FILM: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
R855 311-1567-00 RES.,VAR,NONWIR: TRMR,100 OHM,0.50W 73138 91-89-0
R857 315-0241-00 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 91-91-0
R872 321-0235-00 RES.,FXD,FILM:2.74K OHM,1%,0.125W 91637 MFF1816G27400F
R900 321-0097-00 RES.,FXD,FILM:100 OHM,1%,0.125¥ 91637 MFF1816G100ROF
R914 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
R920 321-0099-00 RES.,FXD,FILM: 105 OHM,1%,0.125W 91637 MFF1816G105ROF
R922 315-0161-00 RES.,FXD,CMPSN:160 OHM,5%,0.25W 01121 CBIL615
R924  315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R928 301-0681-00 RES.,FXD,CMPSN:680 OHM,5%,0.50W 01121 EB6815
R930 317-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105
R936 301-0681-00 RES.,FXD,CMPSN:680 OHM,5%,0,50% 01121 EB6815
R938 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R942 321-0097-00 RES.,FXD,FILM:100 OHM,1%,0.125W 91637 MFF1816G100ROF
R945 321-0090-00 RES.,FXD,FILM:84.5 OHM,1%,0.125W 91637 MFF1816G84R50F
R947 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,0.25W 01121 CB3605
R950 311-1244-00 RES.,VAR,NONWIR:100 OHM,10%,0.50W 32997 3386X-T07~101}
R952 321-0030-00 RES.,FXD,FILM:20 OHM,1%,0.125W 91637 MFF1816G20R00F
R958 SELECTED
R960 321-0012-00 RES.,FXD,FILM:13 OHM,1%,0.125W 91637 MFF1816G13ROOF
R965 315-0100~-00 RES.,FXD,CMPSN:10 OHM,57%,0.25W 01121 CB1005
R970 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005
R974 308-0297-00 RES.,FXD,WW:24.7 OHM,1%,3W 91637 RS2B-K24R70F
R980 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
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 91-80-0
R1016  315-0682-00 RES.,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825
R1024  315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R1028  301-0681-00 RES.,FXD,CMPSN:680 OHM,5%,0.50W 01121 EB6815
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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 EB681S

R1038 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105

R1042 321-0097-00 RES.,FXD,FILM:100 OHM,1%,0.125W 91637 MFF1816G100ROF

R1045 321-0090-00 RES.,FXD,FILM:84.5 OHM,1%,0.125W 91637 MFF1816G84R50F

R1047 315-0360-00 RES.,FXD,CMPSN: 36 OHM,5%,0.25W 01121 CB3605

R1050 311-1244-00 RES.,VAR,NONWIR:100 OHM,10%,0.50W 32997 3386X-T07-101

R1052 321-0030-00 RES.,FXD,FILM:20 OHM,1%,0.125W 91637 MFF1816G20R00F

R1070 315-0200-00 RES. ,FXD,CMPSN:20 OHM,5%,0.25W 01121 CB2005

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 CB2005

R1082 301-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.50W 01121 EB1005

R1084 301-0100-00 RES.,FXD,CMPSN: 10 OHM,5%,0.50W 01121 EB1005

R1090 322-0215-00 RES.,FXD,FILM:1.69K OHM,1%,0.25W 75042 CEBTO-1691F

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 HB1O015

R1098 305-0101-00 RES.,FXD,CMPSN:100 OHM,5%,2W 01121 HBI1015

R1100A,B 311-1775-00 RES.,VAR,NONWIR:1.6K X 2.5K OHM,15%,0.50W 01121 68-77-0

R1102 323-0068-00 RES.,FXD,FILM:49.9 OHM,1%,0.50W 75042 CECTO0-49R90F

R1104 323-0068-00 RES.,FXD,FILM:49.9 OHM,1%,0.50W 75042 CECTO-49R90OF

R1110 307-1024-00 ATTENUATOR,FXD:50 OHM, 10X 80009 307-1024-00

R1112 307-1024-00 ATTENUATOR ,FXD:50 OHM, 10X 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 CB1025

R1130 311-1851-00 RES.,VAR,NONWIR: 15K OHM,1W 01121 14M212
---------- (FURNISHED AS A UNIT WITH S1130)

R1132 321-0341-00 RES.,FXD,FILM:34.8K OHM,1%,0.125W 91637 MFF1816G34801F

R1134 321-0289-00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F

R1136 321-0289~00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F

£

R1138 321-0289-00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F

R1140 311-1921-00 RES.,VAR,NONWIR:250 OHM,10%,0.50W 73138 72-191-0

R1142 321-0289-00 RES.,FXD,FILM: 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 308-0619-00 RES.,VAR,WW:37.0 OHM,1%,3W 91637 RS2B 37.0 OHM 1%

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 308-0619-00 RES.,VAR,WW:37.0 OHM,1%,3W 91637 RS2B 37.0 OHM 1%

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

R1201 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 CB3925

R1202 315~-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035

R1204 315-0432-00 RES.,FXD,CMPSN:4,3K OHM,5%,0.25W 01121 CB4325

R1210 311-1320-00 BO40000 B058449  RES.,VAR,NONWIR:S5K OHM,1W,W/SW 12697 381CM-39700
—————————— (FURNISHED AS A UNIT WITH S1210)

R1210 311-1320-01  B058450 RES.,VAR,NONWIR:5K OHM,10%,1W,SPST SW 12697 CM43494
---------- (FURNISHED AS A UNIT WITH S1210)

R1215 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115

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:510 OHM,5%,0.25W 01121 CB5115
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Tektronix  Serial/Model No. Mfr
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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 CBI1215

R1254  315-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.25W 01121 CBI1215

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 CB6815

R1270  311-1712-00 RES.,VAR,NONWIR:20K OHM,10%,1W 01121 SPSGO40S203UA

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  315-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715

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 CB5115

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 CB5115

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

RI1324  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: 1K OHM,5%,0.25W 01121 CB1025

R1370  315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%%0.25W 01121 CB1035

RI372  315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525

R1375  311-1320-00 BO40000 BO58449  RES.,VAR,NONWIR:5K OHM,1W,W/SW 12697 381CM-39700
————— - (FURNISHED AS A UNIT WITH S1375)

R1375  311-1320-01  B058450 RES.,VAR,NONWIR:5K OHM,10%,1W,SPST SW 12697 CM43494
—————————— (FURNISHED AS A UNIT WITH S1375)

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

R1400  321-0272-00 RES.,FXD,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,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F

RI410  321-0314-00 RES.,FXD,FILM: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 73U4GO40L502M

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 CBl1015 -

R1448  315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
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R1450  315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R1452 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
R1456  321-0210-00 RES.,FXD,FILM:1.5K OHM,1%,0.125W 91637 MFF1816G15000F
R1458 321-0222-00 RES. ,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
R1460  311-1562~00 RES.,VAR,NONWIR:2K OHM,20%,0.50W 73138 91-84-0
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 311-1559-00 RES. ,VAR,NONWIR: 10K OHM,20%,0.50W 73138 91-81-0
R1476 321-0367-00 RES.,FXD,FILM:64.9K OHM,1%,0.125W 91637 MFF1816G64901F
R1478  321-0289-00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F
R1480  321-0318-00 RES.,FXD,FILM:20K OHM,1%,0.125W 91637 MFF1816G20001F
R1484  321-0318-00 RES.,FXD,FILM: 20K OHM,1%,0.125W 91637 MFF1816G20001F
R1486 321-0227-00 RES.,FXD,FILM:2.26K OHM,1%,0.125W 91637 MFF1816G22600F
R1488  321-0097-00 RES. ,FXD,FILM:100 OHM,1%,0.125W 91637 MFF1816G100ROF
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,FILM:174K OHM,1%,0.125W 91637 MFF1816G17402F
R1500 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R1504 321-0289-00 RES. ,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F
R1508 321-0253-00 RES.,FXD,FILM:4.22K OHM,1%,0.125W 91637 MFF1816G42200F
R1510  321-0289-00 RES. ,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F
R1512 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R1514  315-0101-00 RES.,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1015
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
R1602 321-0225-00 RES.,FXD,FILM:2,15K OHM,1%,0.125W 91637 MFF1816G21500F
R1605 311-1566-00 B040000 BO58289  RES.,VAR,NONWIR:200 OHM,20%,0.50W 73138 91-88-0
R1605 311-1565-00  B058290 RES.,VAR,NONWIR:250 OHM,20%,0.50W 73138 91-87-0
R1607 321-0218-00 RES.,FXD,FILM:1.82K OHM,1%,0.125W* 91637 MFF1816G18200F
R1610 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
R1612 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
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
R1621 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0,25W 01121 CB1025
R1623 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
R1626  308-0755-00 RES.,FXD,WW:0.75 OHM,5%,2W 75042 BWH~R7500J
R1627 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
R1640 315-0752-00 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525
R1641 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CB5625
R1642 321-0306-00 RES.,FXD,FILM: 15K OHM,1%,0.125W 91637 MFF1816G15001F
R1643 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R1644 321-0289-00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F
R1645 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R1648 315-0621-00 RES.,FXD,CMPSN: 620 OHM,5%,0.25W 01121 CB6215
R1650 315-0203-00 RES. ,FXD,CMPSN: 20K OHM,5%,0.25W 01121 CB2035
R1652 321-0257-00 RES. ,FXD,FILM:4.64K OHM,1%,0.125W 91637 MFF1816G46400F
R1654  321-0096-00 RES.,FXD,FILM:97.6 OHM,1%,0.125W 91637 MFF1816G97R60F
R1661 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R1662 315-0510-00 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
R1675 315-0102-00 RES.,FXD,CMPSN:1R OHM,5%,0.25W 01121 CB1025
R1676 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
R1682 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735
R1702 321-0277-00 RES.,FXD,FILM:7.5K OHM,1%,0.125W 91637 MFF1816G75000F
R1705 311-1566-00 RES.,VAR,NONWIR:200 OHM,20%,0.50W 73138 91-88-0
R1707 321-0277-00 RES.,FXD,FILM:7.5K OHM,1%,0.125W 91637 MFF1816G75000F
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R1710 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525

R1712 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035

R1713 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035

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

R1715 315-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625

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

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

R1726 308-0755-00 RES.,FXD,WW:0.75 OHM,5%,2W 75042 BWH~R7500J

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

R1740 315-0682-00 RES. ,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825

R1742 321-0306-00 RES.,FXD,FILM: 15K OHM,1%,0.125W 91637 MFF1816G15001F

R1744 321-0327-00 RES.,FXD,FILM:24.9K OHM,1%,0.125W 91637 MFF1816G24901F

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

R1746 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

R1748 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215

R1750 315-0203-00 RES.,FXD,CMPSN: 20K OHM,5%,0.25W 01121 CB2035

R1752 321-0257-00 RES.,FXD,FILM: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 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025

R1762 315-0510-00 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

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 CB1015

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

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 RES.,THERMAL: 50 OHM,10% 50157 3D1515

RT1456  307-0126-00 RES.,THERMAL: 100 OHM,10% % 14193 2D21-101-D

S50 311-1851-00 RES.,VAR,NONWIR: 15K OHM,1W 01121 14M212
—————————— (FURNISHED AS A UNIT WITH R50)

$195 260-1208-00 SWITCH,PUSH:DPDT, 28VDC, PUSH-PUSH 80009 260-1208-00

$240 263-1140-00 SW CAM ACTR AS:FREQUENCY 80009 263-1140-00 °

$590 263-1139-00 SW CAM ACTR AS:RISE AND FALLTIME 80009 263-1139-00

S730A-F 260-1803-00 SWITCH,PUSH: 6 BTN,2 POLE,3 IL,3PP,l10MM 71590 2KBM060000-974

S1100 263-1138-01 SW CAM ACTR AS:AMPLITUDE 80009 263-1138-01

S1130 311-1851-00 RES.,VAR,NONWIR: 15K OHM,1W 01121 14M212
---------- (FURNISHED AS A UNIT WITH R1130)

s1210 311-1320-00 RES. ,VAR,NONWIR: 5K OHM,1W,W/SW 12697 381CM-39700
—————————— (FURNISHED AS A UNIT WITH R1210)

S1235A-D 260-1802-00 SWITCH,PUSH:4 BTN, 2 POLE, INTERLOCK 80009 260-1802-00

$1375 311-1320-00 RES.,VAR,NONWIR:5K OHM,1W,W/SW 12697 381CM-39700
—————————— (FURNISHED AS A UNIT WITH R1375)

$1435 263-1137-00 SW CAM ACTR AS:SWEEP DURATION 80009 263-1137-00

us 156-0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 MC1458N

u2s 156-0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 MC1458N

U30 156-0158-00 MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 18324 MCL458N

U4Ss 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 02735 85145

U155 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 02735 85145

U215 156-0484-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 80009 156-0484-00

U375 156-0534-00 MICROCIRCUIT,LI:DUAL DIFF AMPL,14 LD DIP 80009 156-0534-00

U530 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 02735 85145

U710 156-0511-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 18324 NES3IN

U770 155-0032-00  B040000 B057719 MICROCIRCUIT,LI:ML,PRE-AMPLIFIER 80009 155-0032-00

U770 155-0217-00  B057720 MICROCIRCUIT,LI:PLRT INV & TRIG PICK OFF 80009 155-0217-00

Ull45 156-0105-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 27014 LM301AN

'REV MAY 1982



Replaceable Electrical Parts—FG 504 (SN B040000 & up)

7-18

Tektronix  Serial/Model No. Mir
Ckt No. PartNo. Eff Dscont Name & Description Code  Mir Part Number
Ul215  156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
U1225 156-0369-00 MICROCIRCUIT,DI:TRIPLE LINE RECEIVER 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 02735 85145
U1445 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 02735 85145
U1470 156-0105-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 27014 LM301AN
Ul480 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 02735 85145
U1490 156~0105-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 27014 LM301AN
U1495 156-0197-00 MICROCIRCUIT,LI:5 TRANSISTOR ARRAY 02735 CA3086
U1500 156-0067-00 MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 02735 85145
U1690 156-0277-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 07263 MICROA7805UC
VR23 152-0279-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZG35010RL
VR275  152-0306-00 SEMICOND DEVICE:ZENER,0.4W,9.1V,52 15238 25409
VR295  152-0306-00 SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 15238 25409
VR310  152-0326-00 SEMICOND DEVICE:ZENER,0.4W,7.5V,5% 80009 152-0326-00
VR380 152-0280-00 SEMICOND DEVICE:ZENER,0.4W,6,2V,5% 80009 152-0280-00
VR462  152-0306-00 SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 15238 25409
VR4T0  152-0306-00 SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 15238 25409
VR550 152-0280-00 SEMICOND DEVICE:ZENER,0.4W,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,52% 15238 25409
VR805  152-0508-00 SEMICOND DEVIGE:ZENER,0.4W,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
VRL040  152-0520-00 SEMICOND DEVICE:ZENER,1W,12V,5% 14433 INA742A
VR1608  152-0280-00 B040000 B058289  SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 80009 152-0280-00
VR1608  152-0166-00 B058290 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 04713 5211738
VR1652 152-0147-00 SEMICOND DEVICE:ZENER,0.4W,27V,5% 04713 SZ50622KRL
VR1676  152-0590-00 SEMICOND DEVICE:ZENER,18V,5% AT JMA 80009 152-0590-00
VR1677  152-0282-00 SEMICOND DEVICE:ZENER,0.4W,30V,5% 04713 1N972B
VR1752 152-0147-00 SEMICOND DEVICE:Z2ENER,0.4W,27V,5% 04713 SZ50622KRL
VR1776  152-0590-00 SEMICOND DEVICE:ZENER,18V,5% AT 7MA 80009 152-0590-00
VR1777 152-0282-00 SEMICOND DEVICE:ZENER,O0.4W,30V,5% 04713 1N972B
w638 131-0566~-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
w1210 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
w1428 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
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Section 8—FG 504 (SN B040000 & UP)

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 ANSI Standard Y32.2-1975.

Logic symboiogy is based on ANSI Y32.14-1973 in terms of positive logic. Logic symbols depict the logic
function performed 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 repairable 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
(o} Capacitor, fixed or variable K Relay (integrated circuit, etc.)
cB Circuit breaker L Inductor, fixed or variable \ Electron tube
CR Diode, signal or rectifier M Meter VR Voltage regulator (zener diode, etc.)
DL  Delay line P Connector, movable portion W Wirestrap or cable
DS Indicating device (lamp) Q Transistor or silicon-controlled Y Crystal
E Spark Gap rectifier z Phase shifter
F Fuse R Resistor, fixed or variable
FL Filter RT Thermistor

The following special symbols are used on the diagrams:

Cam Switch Closure Chart
(Dot indicates switch closure)

-~ {nternal Screwdriver Adjustment
PiS ~w~— Strap or Link
@_l Plug to E.C. Board
Box Identifies Panel Controls,
2 Connectors, and Indicators
SOK _
| Modified Component—See Parts List

/

Plug index
SEL Value Selected at Factory

Refer to Waveform

Refer to Diagram Number

DIAG Coaxial Connector
’V
J14 Test Voltage
Shielding
Heat Sink

/ Decoupled or Filtered Voltage

Assembly Number

Board Name
Etched Circuit Board Outlined

in Black
Schematic Name and Number
RTICAL. BOARD

VERTICAL AM ur—'lER@

R10

l |
00 AMPL -2\,

IPART\AL Al
@

(Depicted in grey, or with grey outline)

SNOILVHLSNTI a4vos LINJHID



SEMICONDLDULITUR DAOSING

F£G504 (SN B040000 & UP)

NOTE
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

L—————- Metal-Cased Transistors

C CATHODE

~

ANODE

Power Transistors

Integrated Circuits Indexing

Regulator

Integrated Circuits Mounting

2655-03A

Fig. 8-1. Semiconductor basing.
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R115
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R145

R215
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R610

C1090

o630 RISE & FALLSYM oo, R1140 SG COMP OUTPUT $Q COMP

SQwave SO WAVE  OrrsET BALANCE TRAILING EDGE IMPEDANCE  SHORT TERM
I P

+5V TP

4
[IEIEIE

+15 V ADJ
R870
AM Bal €
R1475 R1460 R855 R790 P1500
Log Peak Ramp Peak Sine Gain Sine Offset Pin 1 Ramp

¥

N7

C857
Sine Flatness 7

OO0 DOOSES

. 8-2. Adjustment locations. REV A MAY 1980



FG 504 (SN B040000 & UP)

R1050 C1092 C1090 R950
0 SQ COMP OUTPUT SQ COMP SQ COMP
ALANCE TRAILING EDGE IMPEDANCE ~ SHORT TERM  LEADING EDGE

28
8)

C922
$Q COMP
LONG TERM

FEARRIRN:

Alaln ¥

R1015
INPUT OFFSET

R1705
—15 V ADJ

[D!EDEWZJHHEH

! S
R1605 —25V TP -15VT
+15 V ADJ +15V TP +25V T A1 Main Board

GND TP

R870 R740
AM Bal Sine Drive

1475 R1460 RB55 R790 P1500
g Peak Ramp Peak Sine Gain Sine Offset Pin 1 Ramp

¥
Lellelo L]

\
3
(25} Y& NS
o >

2L e

A2 Function Board

2655-06A
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CKT GRID| CKT GRID | CKT GRID| CKT GRID | CKT GRID
NO LOC | NO LOC | NO LOC | NO LOC | NO LOC
C45 T J300 E2 | R36 K2 | R252 G4 | R452 B4
C72 D5 J406 B5 | R38 H3 | R255 F4 R454 B4
C78 D6 Ja12 B5 | R42 G2 | R258 F3 R456 B4
Cc80 D5 J418 B6 | R45 H3 | R260 G3 | R458 C4
C95 F6 J485 B2 | R52 G4 | R262 G2 | R462 B3
Cc98 F6 R54 G2 | R265 F3 R465 B3
C106 E6 L300 t R58 F4 R270 E3 R470 C3
C195 G4 L382 C6 | R65 C5 | R271 F3 R475 B4
Cc210 T R68 D6 | R272 F3 R480 C3
C240 T P5 G1| R70 D5 | R275 F4 R700 L6
C242 G4 P20 11 R72 D5 | R280 E2 R704 L6
C244 G4 P125 K3 | R76 D6 | R285 F2 R706 L6
C246 H5 P710 Ké | R78 D6 | R287 F2 R708 K6
C247 H4 P720 L5 R80 D4 | R288 E3 R710 K6
C248 H4 P1264 F6 R85 E6 R290 F2 R716 KS
C250 G4 P1270 H6 | R88 E6 R295 E2 R717 K5
C255 F4 P1275 K5 | R90 F6 R300 E2 R720 LS
C275 F4 P1666 D1 | R92 ES R315 E4 R1274 H6
C290 F2 R95 E6 R317 E4 R1276 G6
C300 E2 Q55 E5 | R98 E6 R322 E4 R1278 G6
C315 F4 Q65 C5 | R100 E6 R325 D5 R1282 G6
C325 DS Q80 D5 | R102 F6 R327 D5 R1284 G6
C327 DS Q90 E5 | R104 E6 R329 D5
C329 D5 Q100 E5 | R108 E6 R331 D4 RT317 E4
C331 D4 Q165 H3 | R114 B2 | R336 D3 RT318 E4
C340 D2 Q170A G3 | R115 B6 | R340 D2
C342 D2 Q170B G3 | R120 T R342 D2 $195 K4
C344 D2 Q175 E5 | R128 16 R344 D2 S240 T
C346 D2 Q225 J4 R130 16 R346 D2
C380 C6 Q230 J3 R134 K4 | R350 D3 us H2
C382 Cé Q255A F3 R136 L4 R352 D3 U25 Hé
Cc387 C3 Q255B F3 R138 H2 | R356 D3 u30 J3
C475 B4 Q270 F3 R140 H2 | R358 D3 u4s5 G3
C480 C3 Q280 F2 R143 12 R360 C2 U155 H3
C712 K6 Q285 F2 R145 12 R363 C3 u215 J3
C1284 F6 Q295 E2 | R147 12 R365 C3 U375 D4
c1670 C1 Q310 E4 | R150 13 R367 C3 u710 K6
Cc1671 C2 Q395 C5 | R155 H4 | R370 D3
Cc1672 F1 Q406 B4 | R158 H2 | R372 C4 VR23 J3
Cc1673 C2 Q410 C5 | R160 H3 | R375 C5 VR275 F2
Q415 B6 | R162 G2 | R380 C6 VR295 E3
CR20 J2 Q450 B4 | R165 G3 | R382 D6 VR310 E4
CR21 J2 Q456 B3 | R170 G2 | R385 D3 | VR380 C6
CR85 D6 Q462 B3 | R172 G2 | R387 c4 VR462 B3
CR108 D6 Q470 B3 | R175 F5 R390 C4 VR470 B3
CR180 ES Q720 K5 | R195 G5 | R395 Cé
CR182 F5 Q1280 G6 | R200 K4 | R397 Cé6 | w20 Ja
CR184 F5 R202 K4 | R398 C6
CR186 F5 R8 H3 | R204 H4 | R400 C5
CR188 F5 R10 H3 | R206 14 R402 C6
CR190 ES5 R12 13 R208 14 R406 B5
CR218 J3 R14 J2 R210 14 R409 C5
CR220 J3 R20 i3 R212 13 R410 C5
CR352 D3 R23 J3 R215 13 R412 B5
CR356 D3 R25 H6 | R220 J4 R415 C5
CR462 B2 R28 16 R225 K3 R417 C6
CR470 C2 R30 13 R228 K3 | R419 B6
CR1285 G6 R32 16 R235 H4 | R420 B5
CR1286 F6 R34 J3 R250 G4 | R450 C4

tLocated on back of board.
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FG 504 (SN B040000 & UP)
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CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID
NO LOC|NO LOC|{NO LOC |NO LOC|NO LOC| NO LOC
C494 A5 | CR556 C5 | Q620 B2 | R625 C2 | R1132 G6 | VR1040 J3
C495 B6 | CR558 C5 | Q640 C2 | R630 B2 | R1134 G4 | VR1608 H5
C510 C5 | CR560 C5 | Q950 L3 | R632 A2 | R1136 G5

C534 A5 | CR562 C5 | Q970 M2 | R640 B2 | R1138 G3 | W1130 G5
C550 B5 | CR564 D5 | Q980 L2 | R641 C2 | R1140 G3 | W1210 A6
C570 C5 | CR566 C5 | Q1050 13 | R642 B2 | R1142 G3

C576 D6 | CR632 A1 | Q1070 12 | R646 C3 | R1146 G4

C588 E4 | CR942 M3 | Q1080 J2 | R900 K4 | R1150 G3

C592 C4 | CR943 M4 | Q1150 G3 | R914 K3 | R1154 G3

C594 B4 | CR960 J3 | Q1160 G2 | R920 K4 | R1156 F3

C596 C4 | CR962 L3 | Q1170 H3 [ R922 K5 | R1164 G2

C598 C4 | CR1042 H3 | Q1180 H2 | R924 K3 | R1174 H4

C612 C3 | CR1043 14 | Q1610 I5 | R928 K4 | R1176 H3

C638 B1 | CR1600 H6 | Q1620 J6 | R930 K4 | R1190 H2

C642 B2 | CR1608 I5 | Q1621 K6 | R936 L4 | R1436 13

C914 K4 | CR1630 J5 | Q1710 L5 | R938 L4 | R1438 D2

C922 K4 | CR1700 L6 | Q1715 L5 | R942 M3 | R1440 D2

C928 L4 | CR1711 L6 | Q1720 M6 | R945 M4 | R1442 D2

C934 K4 | CR1730 M6 | Q1721 M6 | R947 L4 | R1444 D2

c947 L4 R950 M3 | R1602 H6

C950 M3 | F1120 F6 | R490 A6 | R952 L3 | R1605 H5

C955 J3 | F1615 K5 | R494 B5 | R958 K3 | R1607 H6

C958 K2 | F1715 M6 | R496 A5 [ R960 L3 | R1610 J5

Cc965 L3 R498 B6 | R965 K3 | R1612 J5

C972 L2 | J640 C2 | R500 B6 | R970 L2 | R1614 J5

C975 M2 | J900 K4 | R512 C6 | R974 M4 | R1620 J6

C976 L4 | J1120 F6 | R515 C5 | R980 L2 | R1621 J5

co78 M4 R522 D6 | R982 L2 | R1623 J5

C1036 J5 | L515 C5 | R524 D6 | R984 K2 | R1626 J6

C1047 14 | Lea6 C2 | R526 D6 | R1015 K5 | R1627 J6

C1050 I3 | L945 M4 | R528 C6 | R1016 K3 | R1702 K6

C1072 12 | L1045 13 | R530 C6 | R1024 J3 | R1705 K5

C1075 12 | L1130 G5 | R536 A4 | R1028 J4 | R1707 K6

C1076 J4 | L1120 G6 | R538 B4 | R1030 J4 | R1710 L6

c1078 14 R540 B5 | R1036 J4 | R1712 M5

C1090 K3 | P486 B6 | R544 B5 | R1038 J4 | R1713 M5

C1092 K2 | P1130 H6 | R548 C5 | R1042 I3 | R1714 M5

C1145 E3 | P1210 A6 | R552 A5 | R1045 14 | R1715 L5

Ci146 G3 | P1445 D2 | R572 C5 | R1047 14 | R1720 L6

Ci154 G4 | P1600 K7 | R574 D5 | R1050 I3 | R1721 M5

C1156 F3 | P1665 D6 | R576 D6 | R1052 J3 | R1723 M6

C1160 H4 | P1660 C6 | R580 D5 | R1070 12 | R1726 M6

C1174 H4 | P1765 D6 | R582 D4 | R1074 14 | R1727 M6

C1176 H3 R584 D4 | R1080 J2

C1180 H5 | Q495 B6 | R586 E4 | R1082 J2 | S1130 F6

C1438 F2 | Q500 BS | R592 C4 | R1084 J2

C1440 E2 | Q510 C5 | R604 B3 | R1090 K3 | U530 D6

C1442 E2 | Q530 D6 | R606 B3 | R1092 K2 | U1145 G4

C1608 I5 | Q540 BS | R610 C3 | R1102 16 | U1690 B6

C1612 J6 | Q550 B5 | R612 D3 | R1104 16

C1630 E5 | Q570 D5 | R615 A2 | R1110 E5 | VRS50 B5

C1690 B6 | Q580 D5 | R616 A3 | R1112 F5 | VR570 D5

C1694 B7 | Q600 B3 | R618 A2 | R1114 F5 | VR932 L3

C1720 L6 | Q610 B3 | R620 A2 | R1120 G6 | VR940 L3

C1730 D5 | Q615 B2 | R622 A2 | R1122 H6 | VR1032 J3




Controls

Waveshape Number/Control Settings
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FREQUENCY Hz START
FREQUENCY Hz STOP
HOLD RUN
FREQUENCY MULTIPLIER
FREQUENCY VERNIER (VAR)
TRIGGER

FREE RUN
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GATE

¢ LOCK

MAN

LEVEL
STOP FREQ-SWEEP
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN

L

N

o
OFFSET P
PHASE
SWEEP DURATION

VAR
RISE & FALL TIME

VAR
ATTENUATOR (dB)

VAR
MAN TRIG
TRIG LEVEL
SYMMETRY
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— 40
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lel— 1 ms
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25

0
10"

cw

Y YYY ¥

g— 0 —B»
0 1 0
at— 0 —3»]

OFF

Blank indicates nonapplicable.

O indicates pushbutton out.
I indicates pushbutton in.
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Controls

Waveshape Number/Control Settings

FREQUENCY*Hz START
FREQUENCY Hz STOP
HOLD RUN
FREQUENCY MULTIPLIER
FREQUENCY VERNIER (VAR)
TRIGGER
FREE RUN
TRIG
GATE
¢ LOCK
MAN
LEVEL
STOP FREQ-SWEEP
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN
L
A
[V
OFFSET P
PHASE
SWEEP DURATION
VAR
RISE & FALL TIME
VAR
ATTENUATOR (dB)
VAR
MAN TRIG
TRIG LEVEL
SYMMETRY
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— 25
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vy

b3

Aus

Blank indicates nonapplicable.
O indicates pushbutton out.
| indicates pushbutton in.
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CKT GRID | CKT GRID | CKT GRID | CKT GRID { CKT GRID
NO LOC | NO LOC | NO 40C | NO LOC | NO LOC
Cc745 J3 | J730 J3 | R777 E4 | R1334 D6 | S1235B 14
C784 G3 | J732 J4 | R780 G3 | R1340 D5 | S1235C I5
C790 F3 | J735 Ja | R784 F2 | R1345 C5 | S1235D I5
Cc812 F4 | J1201 G6 | R787 F2 | R1370 E4
C844 G4 | J1295 E6 | R790 G1 | R1372 E2 | U770 F3
C857 E2 R793 G2 | R1376 D4 | U1215 H5
€880 H3 | LR880 G3 | R795 G2 | R1380 D4 | U1225 F5
c884 G3 | LR884 G3 | R798 F4 | R1384 E4 | U1295 E6
C1200 G6 R800 G4 | R1386 E4 | U1340 D5
C1204 F6 | P712 F1 | R802 F4 | R1390 E4 | U1445 B3
C1215 G4 | P1160 C6 | R805 H4 | R1392 D4 | U1470 D2
C1217 H4 | P1161 D6 | R807 H4 | R1394 E2 | U1480 C3
C1258 H6 | P1163 D6 | R810 H4 | R1400 D3 | U1490 B4
C1295 F6 | P1215 F6 | R818 F4 | R1402 D4 | U1495 C4
C1322 D5 | P1260 H6 | R820 F4 | R1406 E3 | U1500 C5
C1330 E5 P1276 D6 | R822 14 R1408 E3
C1340 D5 | P1277 E6 | R830 13 R1410 E3 | VR775 F2
C1380 D3 | P1345 16 | R835 13 R1412 D3 | VR805 G4
C1392 D4 | P1370 E1 | R840 G4 | R1416 D4
C1394 E3 | P1440 C1 | R842 G4 | R1418 D4 | W1428 C2
C1445 A3 | P1500 J1 | R850 F4 | R1425 C2
C1462 D1 R852 F4 | R1448 B2
C1468 D2 | Q805 G4 | R855 E1 | R1450 B2
C1478 B3 | Q825 H4 | R857 E2 | R1452 B2
C1492 B4 | Q830 H3 | R868 F2 | R1456 C3
C1494 B3 | Q835 H3 | R870 F1 R1458 D3
C1504 C5 | Q840 H4 | R872 F2 | R1460 D1
C1770 E6 | Q1220 H4 | R1200 G6 | R1462 D2
C1774 E6 | Q1245 He6 | R1201 F6 | R1466 D2
C1778 C3 | Q1250 H5 | R1202 F6 | R1467 D2
C1800 A4 | Q1254 H6 | R1204 F6 | R1470 C2

Q1260 G5 | R1215 G5 | R1475 B1
CR745 12 Q1262 G6 | R1217 G4 | R1476 B2
CR746 12 Q1400 D3 | R1220 H4 | R1478 B3
CR747 12 Q1410 D3 | R1222 H5 | R1480 C3
CR748 12 Q1420 D3 | R1228 F5 | R1484 C3
CR750 12 Q1430 C2 | R1230 F5 | R1486 C3
CR751 12 Q1450 C2 | R1234 G5 | R1488 C3
CR752 12 R1240 H6 | R14%0 BS
CR753 12 R730 K4 | R1242 H6 | R1495 B4
CR755 H2 | R735 K5 | R1245 H6 | R1496 BS5
CR756 H2 | R736 K5 | R1250 G5 | R1500 BS5
CR757 H2 | R738 J2 | R1254 G6 | R1504 C5
CR758 H2 | R740 J1 | R1256 H5 | R1508 C4
CR762 G2 | R742 J2 | R1258 H6 | R1510 C4
CR763 G2 | R745 12 R1264 G6 | R1512 C4
CR764 G2 | R746 J3 | R1295 H6 | R1514 C4
CR765 G2 | R747 13 | R1298 D6 | R1520 K2
CR825 H4 | R749 J2 | R1300 E5 | R1525 B2
CR826 H4 | R751 H2 | R1302 ES
CR842 G4 | R753 13 | R1305 E5 | RT748 J2
CR1212 G5 | R755 12 | R1308 G5 | RT1456 C3
CR1225 G6 | R757 H2 | R1310 H5
CR1226 G6 | R759 H3 | R1316 E6 | S730A K2
CR1235 H5 | R761 H2 | R1320 D6 | S730B K2
CR1312 F6 | R763 G2 | R1324 E6 | S730C K3
CR1370 E4 | R765 G3 | R1328 D5 | S730D K3
CR1372 E4 | R767 G2 | R1330 E5 | S730E K4
CR1420 C2 | R770 F4 | R1331 E5 | S730F K4
CR1470 D2 | R775 F2 | R1332 D6 | S1235A 14




Controls
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FREQUENCY Hz START
FREQUENCY Hz STOP
HOLD RUN

FREQUENCY MULTIPLIER

FREQUENCY VERNIER (VAR)

TRIGGER

FREE RUN

TRIG

GATE

$ LOCK

MAN

LEVEL
STOP FREQ-SWEEP
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN

L

A
[V

OFFSET P

PHASE

SWEEP DURATION
VAR

RISE & FALL TIME
VAR

ATTENUATOR (dB)
VAR

MAN TRIG

TRIG LEVEL

SYMMETRY
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Waveshape Number/Control Settings
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Blank indicates nonapplicable.

O indicates pushbutton out.
| indicates pushbutton in.
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Controls

Waveshape Number/Control Settings

FREQUENCY‘HZ START
FREQUENCY Hz STOP
HOLD RUN
FREQUENCY MULTIPLIER
FREQUENCY VERNIER (VAR)
TRIGGER

FREE RUN

TRIG

GATE

¢ LOCK

MAN

LEVEL
STOP FREQ-SWEEP
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN

L

N

[V
OFFSET P
PHASE
SWEEP DURATION

VAR
RISE & FALL TIME

VAR
ATTENUATOR (dB)

VAR
MAN TRIG
TRIG LEVEL
SYMMETRY

Y

3334 35K 36 %37 K38 K39 K0)
g — 25 >|
- |

g 10°

— cw

g |

- I

-t I

g OFF

-t cw

Yy Yy

Blank indicates nonapplicable.
O indicates pushbutton out.
| indicates pushbutton in.
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WAVESHAPE
NUMBER/CONTROL
SETTINGS
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15V 4.7uF
+Smv o HS it 072
<5V EED\>> ) y
Q85e Q970
R924 *
N /0% PR “.ﬁ>us
WA 5V we
b @ Rggo b ROBO
Q9303 X )
roess R2PC | $reas
680 ¢ ¢ 680 RO84¢
. $gcoz8 o 32
1sv .0l CR962} Rog23 {
i1-3" 10 ¢
nsssijc?ge Llcoes
L J .ol
cossL
o RO60
Rl S 13.0 $
$R9ES
3o
RIOB2$
v 0 1
Ci036 CROE0Y
+I5V t—1%.01 4 m'%eai'
RIO28 >RI036
680 3 "I039( $7em0 1080
Q
RI024 @] __ rio3s A
S| S| +lbV VWA~ )
W Q1040 E—W"‘E VA @] [Roe RIGSON\
GED o ‘,..vﬁ%s
QI030 SV,
e Q070 ‘
VRI040 QI052
S e cots o
VRIO32 HS\Y S L
15V RIO42 D m —
100 1CI050 »RIOTA
mioseg o $ 241
cRiod2 20.0 $ %%gso
CRIOA3 o) S/ —
amD P %’.03'16_’__”:5
L1045 i’ QlOSO ’ Clo18
TGS nH cloar
" 0.1 ~2sv +TUF
SQ COMP =28V
R1045 RrRioat TRAILING
848 36 EDGE
-asv
RI090
L hedr
‘0\ $Q COMP
S1oso SHORT TERM

C.4-1.2

FG 504 snB0o40000O-UP

(2028-%4) 2655~
REY MAY 198t



5Q COMP
LEADING
EDGE +25V
€978
4.TuF
ralen
Ha

Reso <3|

100

HCSSO *ROTQ

F a0 9155247

4IpFl c972
5"’@ 0.1

L +25v
Q970 N @

NOTES!
I. CLOSURE DOTS INDICATE

‘A’ CONTACTS

CLOSED AND 'B’ CONTACTS OPEN.

2,'8’ CONTACTS ARE ON co
SIDE OF THE ARD

MPONENT

¥ MOUNTED To ‘TOP RAIL.
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RIOTO Rggo\'} OFFSET VOLTAGES VARY 01 94
20 WITH Ri130 SETTING 2 RI16€0
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QIOT0 \ sy
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Controls

Waveshape Number/Control Settings

DOPDPODDDDIDIDODID D

FREQUENCY Hz START
FREQUENCY Hz STOP
HOLD RUN
FREQUENCY MULTIPLIER
FREQUENCY VERNIER (VAR)
TRIGGER

FREE RUN

TRIG

GATE

¢ LOCK

MAN

LEVEL
STOP FREQ-SWEEP
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN

L

~
[a V]

OFFSET P

PHASE

SWEEP DURATION
VAR

RISE & FALL TIME
VAR

ATTENUATOR (dB)
VAR

MAN TRIG

TRIG LEVEL

SYMMETRY

— 25 "
et I L.
—d 10" o
- — C4a >
|
1 || !
l | 1 |
| | | l |
MID

A
y

e} OFF S
ot cw >
l}- (External Input Required ) '

Blank indicates nonapplicable.
O indicates pushbutton out.
I indicates pushbutton in.
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(TRIGGER)

+5V
snzuo SI335
PART OF ——
(R'z'o ) ¢ FREE
RUN TRIG | |GATE
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Controls

Waveshape Number/Control Settings

PO DIDODD

FREQUENCY Hz START
FREQUENCY Hz STOP
HOLD RUN

FREQUENCY MULTIPLIER

FREQUENCY VERNIER (VAR)

TRIGGER
FREE RUN
TRIG
GATE
¢ LOCK
MAN
LEVEL
STOP FREQ-SWEEP
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN
L
N
o
OFFSET P
PHASE
SWEEP DURATION
VAR
RISE & FALL TIME
VAR
ATTENUATOR (dB)
VAR
MAN TRIG
TRIG LEVEL
SYMMETRY

ll— 25 .I

o 0 »|
|

1ms
Adjust for 5 ms period

Blank indicates nonapplicable.
O indicates pushbutton out.
| indicates pushbutton in.

dIIAMS NIT1/O0T

VO



+isv
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SEE +ISV Riate
DIAG RIdl6 S 2.1K
Q|420 Pi440 .
swp RsT 112 : 4
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RI6GR&
) 0,75
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31K
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T qea| & |
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-15v
RIT203
'OK‘}_@ 1722
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LEA RI6RE
FROM TMS500 12A 3 0.75
POWER MODULE +33.5 VOLTS < AP WA—
2B \RI621
RI6I4 3 $
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RI6I2 b Qle2 5}
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005
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A4 FLOATING INTERFACE
BOARD COMP LOC

FG 504 (SN B040000 & UP)

GND

3

i
[

-25Vv !
+25V |
+5V @
-5V |

C1680

- Rigez--

- -CR1676

| -YR1654

-{R1650«
+-YR16

~1R1676~

£ CR1682

Fig. 8-7. A4 Floating Interface board (front) component locations.

CKT GRID | CKT GRID
NO LOC | NO LOC
C1650 C5 | R1640 C6
C1661 B6 | R1641 C6
C1676 A6 | R1642 B6
C1680 C3 | R1643 C7
C1750 B2 | R1644 B6
C1761 B4 | R1645 C6
C1765 C6 | R1648 C5
C1776 A4 | R1650 A5
R1652 BS
CR1652 C5 | R1654 B5
CR1665 C6 | R1661 C5
CR1676 B5 | R1662 C5
CR1682 D4 | R1663 C5
CR1740 A4 | R1676 BS
CR1752 B4 | R1682 D4
CR1765 A5 | R1740 A4
CR1776 A4 | R1742 B4
CR1782 D2 | R1744 B4
R1745 B3
F1616 D5 | R1746 B3
F1716 C1 | R1747 A3
R1748 C1
P1662 A5 | R1750 B3
R1752 B2
Q1640 B7 | R1754 Ci
Q1642 B6 | R1761 Ci
Q1650 B5 | R1762 C3
Q1652 B5 | R1763 B2
Q1660 B5 | R1776 A3
Q1677 A6 | R1777 A3
Q1740 B4 | R1782 D2
Q1742 B4
Q1750 B2 | VR1652 BS5
Q1752 B1 VR1676 BS
Q1760 B4 | VR1677 BS5
Q1776 A4 | VR1752 B2
Q1777 BS | VR1776 A4
VR1777 B4
2655-10




P1638
P1639
P1640
P1641

CKT GRID
NO LoC
R1640 C6
R1641 C6
R1642 B6
R1643 C7
R1644 B6
R1645 C6
R1648 C5
R1650 AS
R1652 BS
R1654 B5
R1661 C5
R1662 C5
R1663 C5
R1676 BS
R1682 D4
R1740 A4
R1742 B4
R1744 B4
R1745 B3
R1746 B3
R1747 A3
R1748 C1
R1750 B3
R1752 B2
R1754 C1
R1761 Ci1
R1762 C3
R1763 B2
R1776 A3
R1777 A3
R1782 D2
VR1652 BS
VR1676 BS
VR1677 BS
VR1752 B2
VR1776 A4
VR1777 B4
2665-10

C1665

P1642
P1643
P1644-1
P1644-2

{
&

C1682

Ay

CR1680

CR1684

CR1686

Y

CKT GRID
NO LOC
c1665 C2
Cc1682 C5
CR1680 D4
CR1684 D5
CR1686 D6
P1630 D2
P1631 D2
P1632 D2
P1633 D2
P1634 D2
P1635 D3
P1636 D3
P1637 D3
P1638 C1
P1633 Ci
P1640 C2
P1641 C2
P1642 C2
P1643 C3
P1644-1 C3
P1644-2 C3

Fig. 8-8. A4 Floating Interface board (back) component locations.




25 VAC
LOCATED IN

TM500 i

Vs crieso .

POWER MODULE

Ploo2
F2BVOLTS (6 Fat 25V
+15VYOLTS <<""—’3 +15V
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-{5VOLTS <62_’ -5V
- 25VOLTS (<2 - 25V
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I + % }
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25VAC (—-L Ci680] 27K CRI6B2 i’eRI?f’:a
1500:F

CRIGE2]

Q650 Qle52
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g
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34K
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QI76(
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Q750

/
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2 TK Ei7i6] 3620

CRIT52
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}

-
™
~
[y

L5A
S\

TRIG OUT

TRIG/GATE IN

VCF IN

248
218
TRIG OUT COMMON gge
TRIG /GATE IN COMMON
VCE_IN COMMON <525

SWEEP RESET o
PHASE LOCK ERROR OUT B

LINEAR SWEEP OUT <224

AM INPUT 23A

SWEEP TRIG IN <524
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RI652]
sRi66l RI6B4 Ri1663
Q650 Qleb2  JIK 976 8 1OA
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e 27V
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| POWER MODULE
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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
developed in our engineering department. It 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

FIGURE AND INDEX NUMBERS

ltems in this section are referenced by figure and index
numbers to the illustrations.

” 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

BD 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

CAP 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 10 INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION

DWR DRAWER IMPLR IMPELLER

REV A, FEB 1980

Section 9—FG 504 (SN B040000 & up)

REPLACEABLE
MECHANICAL PARTS

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relationships. Following is an example 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, while 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.

Attaching parts must be purchased separately, unless otherwise
specified.

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

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

oBD ORDER BY DESCRIPTION sSQ 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 v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER w/ WITH

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




Replaceable Mechanical Parts—FG 504 (SN B040000 & up)

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code Manufacturer Address City, State, Zip

K0099 JACKSON BROS (LONDON) LTD. 258 BROADWAY NEW YORK, NEW YORK 10007
000BK STAUFFER SUPPLY 105 SE TAYLOR PORTLAND, OR 97214
000CY NORTHWEST FASTENER SALES, INC. 7923 SW CIRRUS DRIVE BEAVERTON, OR 97005
000EX O'HARA METAL PRODUCT COMPANY 542 BRANNAN STREET SAN FRANCISCO, CA 94107
00779 AMP, INC. P O BOX 3608 ' HARRISBURG, PA 17105
05820 WAKEFIELD ENGINEERING, INC. AUDUBON ROAD WAKEFIELD, MA 01880
08261 SPECTRA-STRIP CORP. 7100 LAMPSON AVE. GARDEN GROVE, CA 92642
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, TX 75234

22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
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
56878 STANDARD PRESSED STEEL COMPANY BENSON EAST JENKINTOWN, PA 19046
70276 ALLEN MFG. CO. P. O. 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
71785 TRW, CINCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VILLAGE, IL 60007
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, 1L 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, WI 53207
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
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 TEXTRON INC. CAMCAR DIV 600 18TH AVE ROCKFORD, IL 61101
95987 WECKESSER CO., INC. 4444 WEST IRVING PARK RD. CHICAGO, 1L 60641
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Section 9—FG 504 (SN B040000 & up)

REPLACEABLE
MECHANICAL 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
developed in our engineering department. It is therefore
important, when ordering parts, to include the following
information in your order: Part number, instrument type or
number, seria! 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
manuatl.

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number

00X Part removed after this serial number

FIGURE AND INDEX NUMBERS

ltems in this section are referenced by figure and index
numbers to the illustrations.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relationships. Following is an example 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, while 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.

Attaching parts must be purchased separately, unless otherwise
specified.

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

N 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

80 B80ARD FLTR FILTER

BRKT BRACKET FR FRAME or FRONT

BRS BRASS FSTNR FASTENER

BRZ BRONZE FT FOOT

BSHG BUSHING FXD FIXED

CAB CABINET GSKT GASKET

CAP 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 D INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION

DWR DRAWER IMPLR IMPELLER

REV A, FEB 1980

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

08D 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 v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER W/ WITH

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



Replaceable Mechanical Parts—FG 504 (SN B040000 & up)

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mir. Code Manutacturer Address City, State, Zip

K0099 JACKSON BROS (LONDON) LTD. 258 BROADWAY NEW YORK, NEW YORK 10007
000BK STAUFFER SUPPLY 105 SE TAYLOR PORTLAND, OR 97214
000CY NORTHWEST FASTENER SALES, INC. 7923 SW CIRRUS DRIVE BEAVERTON, OR 97005
000EX O'HARA METAL PRODUCT COMPANY 542 BRANNAN STREET SAN FRANCISCO, CA 94107
00779 AMP, INC. P 0 BOX 3608 ' HARRISBURG, PA 17105
05820 WAKEFIELD ENGINEERING, INC. AUDUBON ROAD WAKEFIELD, MA 01880
08261 SPECTRA-STRIP CORP. 7100 LAMPSON AVE. GARDEN GROVE, CA 92642
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, TX 75234

22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
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
56878 STANDARD PRESSED STEEL COMPANY BENSON EAST JENKINTOWN, PA 19046
70276 ALLEN MFG. CO. P. O. 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
71785 TRW, CINCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VILLAGE, IL 60007
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, WI 53207
80009 TEKTRONIX, INC. P 0 BOX 500 BEAVERTON, OR 97077
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 TEXTRON INC. CAMCAR DIV 600 18TH AVE ROCKFORD, IL 61101
95987 WECKESSER CO., INC. 4444 WEST IRVING PARK RD. CHICAGO, IL 60641
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Replaceable Mechanical Parts—FG 504 (SN B040000 & up)

Fig. &
Index  Tektronix  Serial/Model No. Mfr
No. Part No.  Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1-1 200-1837-01 B040000 B049999 2 COVER,PLUG-IN:TOP & BOTTOM 80009 200-1837-01
200-1837-02 B050000 2 COVER,PLUG-IN:TOP & BOTTOM 80009 200-1837-02
(ATTACHING PARTS)
-2 211-0504-00 4 SCREW,MACHINE:6-32 X 0.25 INCH,PNH STL 83385 OBD
- - = W - - -
-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 1D,0.705 OD 80009 366-1651-00
213-0153-00 2 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX SKT 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:0.187 L X 0.069 OD,STL CD PL 56878 31-5-062-0187
-9 211-0088-00 2 SCREW,MACHINE:2-56 X 0.281"82 DEG,FLH STL 77250 OBD
- e = K - e
-10  366-1031-06 4 KNOB:GRAY--VAR 80009 366-1031-06
213-0153-00 4 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX SKT 000CY OBD
-11  366-1170-03 4 XNOB:GRAY,0.25 ID X 0.706 OD,0.6H 80009 366-1170-03
213-0153-00 8 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX SKT 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 KNOB:GRAY,0.127 ID,0.5 OD,0.531H 80009 366-1077-01
213-0153-00 2 . SETSCREW:5-40 X 0.125,STL BK OXD,HEX SKT 000CY OBD
=14  366-0494-07 1 KNOB:GRAY--PULL 80009 366-0494-07
213-0246-00 1 . SETSCREW:5-40 X 0.093 ITL BK OXD,HEX SKT 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 SKT 000CY OBD
-16  366-1023-07 1 KNOB:GRAY,0.127 1ID,0.392 0D,0.466 80009 366-1023-07
213-0246-00 1 . SETSCREW:5-40 X 0.093 ITL BK OXD,HEX SKT 71159 OBD
-17  366-1690-00 1 KNOB:SIL GY,0.53 X0.23 X 1.059 80009 366-1690-00
~18  366-1559-01 3 PUSH BUTTON:GRAY,0.43 L X0.18 W X 0.18 H 80009 366-1559-01
-19  366-1559-00 8 PUSH BUTTON:SIL GY,0.18 SQ X 0.43 80009 366-1559-00
-20 e e 2 CONNECTOR,RCPT:(SEE J700 AND J1520 REPL)
-21  210-0255-00 2 TERMINAL,LUG:0.391 ID,LOCKING,BRS CD PL 80009 210-0255-00
=22  emmem e 2 CONNECTOR,RCPT:(SEE J20 AND J1370 REPL)
=23 e e 3 CONNECTOR,RCPT:(SEE J420,J1125 AND J1200 REPL)
“24 e e 2 RESISTOR,VAR:(SEE R1210 AND R1375 REPL)
(ATTACHING PARTS)
-25 210-0583-00 2 NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402
-26  210-0940-00 2 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD
-- = K - - -
e B 2 RESISTOR,VAR:(SEE R50 AND R1130 REPL)
(ATTACHING PARTS)
-28  210-0583-00 2 NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402
-29  210-0940-00 2 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD
- e o K - - -
=30  —---m - 1 RESISTOR,VAR:(SEE R1270 REPL)
-31  210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD
-32  358-0029-00 1 BSHG,MACH.THD:HEX,0.375-32 X 0.438"LONG 80009 358-0029-00
(ATTACHING PARTS)
-33  210-0590-00 1 NUT,PLAIN,HEX.:0.375 X 0.438 INCH,STL 73743  2X28269-402
-34  210-0012-00 1 WASHER,LOCK:INTL,0.375 ID X 0.50" OD STL 78189 1220-02-00-0541C
-_—— = K = = -
-35  358-0029-00 3 BSHG,MACH.THD:HEX,0.375-32 X 0.438"LONG 80009 358-0029-00
(ATTACHING PARTS)
-36  210-0590-00 3 NUT,PLAIN,HEX.:0.375 X 0.438 INCH,STL 73743  2X28269-402
-37  210-0978-00 3 WASHER,FLAT:0.375 ID X 0.50 INCH OD,STL 78471 OBD
[
-38  344-0195-01 4 CLIP,ELECTRICAL:CAM SHAFT 80009 344-0195-01
-39 426-1072-00 1 FRAME,PUSH BTN:PLASTIC 80009 426-1072-00
~40  333-1820-00 1 PANEL,FRONT: 80009 333-1820-00
-41  200-0935-00 3 BASE,LAMPHOLDER:0.29 OD X 0.19 CASE 80009 200-0935-00
REV MAY 1982 9.3



Replaceable Mechanical Parts—FG 504 (SN B040000 & up)

Fig. &
Index  Tektronix Serial/Model No. Mfr
No. Part No.  Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1742 —emem meee 1 LAMP,LED:(SEE DS1675 REPL)
-43  352-0157-00 1 LAMPHOLDER:WHITE PLASTIC 80009 352-0157-00
I 2 LAMP,LED:(SEE DS50 AND DS720)
-45  352-0157-00 2 LAMPHOLDER:WHITE PLASTIC 80009 352-0157-00
-46  105-0719-00 1 LATCH,RETAINING:PLUG-IN ' 80009 105-0719-00
(ATTACHING PARTS)
-47  213-0113-00 1 SCR,TPG,THD FOR:2-32 X 0.312 INCH,PNH STL 93907 OBD
- e = K - - .
-48  105-0718-00 B040000 B056331 1 BAR,LATCH RLSE: 80009 105-0718-00
105-0718-01 B056332 1 BAR,LATCH RLSE: 80009 105-0718-01
-49  386-2795-01 B040000 B049999 1 SUBPANEL,FRONT: 80009 386-2795-01
386-2795-02 B050000 1 SUBPANEL,FRONT: 80009 386-~2795-02
(ATTACHING PARTS)
-50 213-0227-00 BO040000 B044319 8 SCR,TPG,THD FOR:6~32 X 0.50 DEG,FLH ST 83385 OBD
213-0123-00 B044320 8 SCREW,TPG,TF:6-32 X 0.375,SPCL TYPE,FLH 93907 .0BD
-51  211-0559-00 1 SCREW,MACHINE:6-32 X 0.375"100 DEG,FLH STL 83385 O0BD
-52  213-0138-00 B040000 B049999 2 SCR,TPG,TF:4-24 X 0.188 INCH,PNH STL 83385 OBD
211-0007-00 B050000 2 SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 83385 O0BD
- e K - - -
210-0978-00 1 WASHER,FLAT:0.375 ID X 0.50 INCH OD,STL 78471 OBD
=53  337-1967-01 B040000 B049999X 1 SHIELD,ELEC:REAR SUBPANEL 80009 337-1967-01
-54  401-0331-00 1 DR,TURNS RCDN:6:1 RATIO,0.025 X 1.156 SFT K0099 4511/DAF/MOD
-55  213-0020-00 2 SETSCREW:6-32 X 0.125 INCH,HEX.SOC STL 70276 OBD
=56  ——m—m e 1 RES.,VAR,WW:(SEE R5 AND 125 REPL)
-57  407-1274-00 1 BRACKET,VAR RES:ALUMINUM 80009 407-1274-00
T SR 1 CKT BOARD ASSY:FLOATING INTFC(SEE A4 REPL)
-59  131-0608-00 14 ., TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
-60  131-1425-00 1 CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 22526 65521-136
-61  343-0149-00 1 CLAMP,LOOP:NYLON 80009 343-0149-00
-62  351-0449-00 2 GUIDE,CKT BOARD: 80009 351-0449-00
(ATTACHING PARTS)
-63  211-0062-00 4 SCREW,MACHINE:2-56 X 0.312 INCH,RDH STL 83385 OBD
-64  210-0405-00 4 NUT,PLAIN,HEX.:2-56 X 0.188 INCH,BRS 73743 12157-50
-65  210-0001-00 4 WASHER,LOCK:INTL,0.092 ID X 0.18"0D,STL 78189 1202-00-00-0541C
- R - - -
-66  334-2208-00 1 MARKER,IDENT:WARNING 80009 334-2208-00
-67  255-0334-00 FT PLASTIC CHANNEL:12.75 X 0.175X 0.155,NYL 11897 122-37-2500
-68  333-2380-00 1 PANEL,REAR: 80009 333-2380-00
(ATTACHING PARTS)
-69  213-0192-00 4 SCR,TPG,THD FOR:6-32 X 0.50 INCH,PNH STL 87308 0BD
-70  386-3657-00 B040000 B044889 2 SUPPORT,PLUG-IN: 80009 386-3657-00
386-3657-01 B044890 2 SUPPORT,PLUG IN: 93907 OBD
P
672-0550-01 1 CKT BOARD ASSY:MAIN 80009 672-0550-01
(ATTACHING PARTS)
-71  211-0602-00 4 SCR,ASSEM WSHR:6-32 X 0.438 INCH,PNH BRS 80009 211-0602-00
=72 407-1693-00 4 BRACKET,COVER:ALUMINUM 80009 407-1693-00
-73  211-0028-00 2 SCREW,MACHINE:4-40 X 0.188 ' BDGH,NYL,SLOT 95987 OBD
-74  210-0406-00 2 NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50
-75  210-0921-00 2 WASHER,MICA:0.50 X 0.141 X0.005 INCH THK 80009 210-0921-00
- = K - - -
—————————— - CKT BOARD ASSEMBLY INCLUDES:
-76  384-0282-00 1 . EXTENSION SHAFT:0.125 OD X 0.625 INCH LONG 80009 384-0282-00
=77  384-1407-00 1 . EXTENSION SHAFT:4.55 L X 0.125 OD,AL,CRM 80009 384-1407-00
-78  384-1406-00 1 . EXTENSION SHAFT:6.64 L X 0.125 OD,AL,CRM 80009 384-1406-00
~79  376-0051-01 3 . CPLG,SHAFT,FLEX:0.127 ID X 0.375 OD 80009 376-0051-01
—————————— 1 . ACTR ASSY,CAM S:RISE & FALLTIME(SEE S590 REPL)
(ATTACHING PARTS)
-80 211-0116-00 B040000 B0S57709 4 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
211-0292-00 BO57710 4 . SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189 OBD
- - K - - -
---------- ~ . ACTUATOR ASSEMBLY INCLUDES:
-81  200-1910-00 1 . COVER,CONTACT:9 ELEMENTS 80009 200-1910-00
(ATTACHING PARTS)
-82  211-0008-00 4 . . SCREW,MACHINE:4-40 X 0.250,PNH,STL,CD PL 83385 OBD
-83  210-0004-00 4 . WASHER,LOCK:#4 INTL,0.015THK,STL CD PL 000BK OBD
- . = K = - -
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Replaceable Mechanical Parts—FG 504 (SN B040000 & up)

Fig. &
index  Tektronix Serial/Model No. Mfr
No. Part No.  Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
1-84  131-0963-00 1 . . CONTACT,ELEC:GROUNDING 000EX OBD
-85  210-0406-00 2 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50
-86  214-1139-02 2 . . SPRING,FLAT:GREEN COLORED 80009 214-1139-02
-87  214-1752-00 2 . . ROLLER,DETENT: 80009 214-1752-00
-88  401-0180-00 1 . BEARING,CAM SW:FRONT & REAR 80009 401-0180-00
(ATTACHING PARTS)
-89  354-0390-00 1 . RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100-37MD
- = K - - -
-90  105-0702-00 1 . ACTUATOR,SWITCH:CAM SWITCH 80009 105-0702-00
-91  384-0878-14 1 . . SHAFT,CAM SW:OUTER CONCENTRIC,W/DRIVER 80009 384-0878-14
-92  210-0406-00 4 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50
-93  401-0178-01 1 . BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
—————————— 1 . ACTR ASSY CAM S:AMPLITUDE(SEE S1100 REPL)
(ATTACHING PARTS)
-94  211-0116-00 BO40000 B057709 4 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
211-0292-00 B057710 4 . SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189 OBD
-_— = K - - -
—————————— - . ACTR ASSEMBLY INCLUDES:
-95  200-1911-00 1 . COVER,CAM SW:1.925 L X 0.876 H,AL 80009 200-1911-00
(ATTACHING PARTS)
-96  211-0008-00 4 . . SCREW,MACHINE:4-40 X 0.250,PNH,STL,CD PL 83385 OBD
-97  210-0004~00 4 . ., WASHER,LOCK:#4 INTL,0.015THK,STL CD PL 000BK OBD
e |
-98  131-0963-00 1 . . CONTACT,ELEC:GROUNDING 000EX OBD
-99  210-0406-00 3 . . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161~50
-100 214-1139-00 BO040000 B044569 1 . . SPRING,FLAT:0.885 X 0.156CU BE GLD CLR 80009 214-1139-00
214-1139-03 B044570 1 . . SPRING,FLAT:RED COLORED 80009 214-1139-03
214-1139-02 1 . SPRING,FLAT:GREEN COLORED 80009 214-1139-02
-101 214-1752-00 2 . . ROLLER,DETENT: 80009 214-1752-00
-102 401-0180-00 1 . . BEARING,CAM SW:FRONT & REAR 80009 401-0180-00
(ATTACHING PARTS)
-103  354-0390-00 1 . . RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100-37MD
-104 105-0703-00 1 . ACTUATOR,SWITCH:CAM SWITCH 80009 105-0703-00
-105 384-0878-13 1 . SHAFT,CAM SW:OUTER CONCENTRIC,W/DRIVER 80009 384-0878-13
-106 210-0406-00 1 . . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50
-107 401-0178-01 1 . . BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
---------- - . ACTR ASSY,CAM S:SWEEP DURATION(SEE S1435 REPL)
(ATTACHING PARTS)
-108 211-0116-00 B040000 B057709 4 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
211-0292-00 BO057710 4 . SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189 OBD
- - = K = - -
—————————— - . ACTUATOR ASSEMBLY INCLUDES:
-109 200-1911-00 1 . . COVER,CAM SW:1.925 L X 0.876 H,AL 80009 200-1911-00
(ATTACHING PARTS)
-110 211-0008-00 4 . SCREW,MACHINE:4-40 X 0.250,PNH,STL,CD PL 83385 OBD
-111 210-0004-00 4 . WASHER,LOCK:#4 INTL,0.015THK,STL CD PL 000BK OBD
- e - K - - =
-112 131-0963-00 1 . CONTACT,ELEC:GROUNDING 000EX OBD
-113 210-0406-00 2 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50
-114 214-1139-02 2 . . SPRING,FLAT:GREEN COLORED 80009 214-1139-02
-115 214-1752-00 2 . ROLLER,DETENT: 80009 214-1752-00
-116 401-0180-00 1 . BEARING,CAM SW:FRONT & REAR 80009 401-0180-00
(ATTACHING PARTS)
-117  354-0390-00 1 . . RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100-37MD
_-_— e = K - - -
-118 105-0701-00 1 . ACTUATOR,SWITCH:CAM SWITCH 80009 105-0701-00
-119 384-0878-14 1 . SHAFT,CAM SW:OUTER CONCENTRIC,W/DRIVER 80009 384-0878-14
-120 210-0406-00 4 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50
-121 401-0178-01 1 . . BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
122 ———mm e 1 . CKT BOARD ASSY:MAIN(SEE Al REPL)
-123 361-0515-00 2 . . SPACER,SWITCH:PLASTIC 80009 361-0515-00
124 ———=s ————e 2 . . RESISTOR,VAR:(SEE R520,R1435 REPL)
125 —emmm e 1 . . RESISTOR,VAR:(SEE R1100A,B REPL)
(ATTACHING PARTS)
-126 210-0583-00 1 . . NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743  2X20317-402
-127 210-0046-00 1 . WASHER,LOCK:0.261 ID,INTL,0.018 THK,BRS 78189 1214-05-00-0541C
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Replaceable Mechanical Parts—FG 504 (SN B040000 & up)

Fig. &
Index  Tektronix  Serial/Model No. Mitr
No. Part No.  Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1-128 407-0553-00 1 . . BRACKET,CMPNT:BRASS ALBALOY PL 80009 407-0553-00
131-0963-00 3 . . CONTACT,ELEC:GROUNDING 000EX OBD
-129 131-1030-00 7 . CONT ASSY,ELEC:CAM SWITCH,BOTTOM 80009 131-1030-00
-130 214-1254-00 2 . HEAT SINK,ELEC:0.422 H X 1.240 INCH OD 05820 209SB
-131 131-0608-00 30 . . TERMINAL,PIN:0.365 L X 0:025 PH BRZ GOLD 22526 47357
-132 136-0252-04 9 . SOCKET,PIN TERM:U/W 0.016-0.018 DIA PINS 22526 75060-007
-133 131-1003-00 3 . CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
-134 344-0248-00 3 . CLIP,ATTENUATOR: 80009 344-0248-00
-135 214-1797-00 6 . PIN,ATTEN CLIP: 80009 214-1797-00
-136 342-0324-00 4 . INSULATOR,DISC:TO-5 TRANSISTOR 13103 7717-5N-BLUE
-137 136-0261-00 B040000 B057809 6 . SOCKET,PIN TERM:FOR 0.22 INCH PIN 00779 1-331677-6
136-0261-00 B057810 2 . SOCKET,PIN TERM:FOR 0.22 INCH PIN 00779 1-331677-6
~138 131-1031-00 BO40000 BO57809X 22 . CONTACT ASSY,EL:CAM SWITCH,TOP 80009 131-1031-00
(ATTACHING PARTS)
-139 210-0779-00 BO40000 B056104 22 . RIVET,TUBULAR:0.051 OD X 0.115 INCH LONG 42838 RA-29952715
210-3082-00 B056105 22 . EYELET,METALLIC:0.047 OD X 0.133 L,BRASS 80009 210-3082-00
- = K - - = 4
-140 136-0514-00 2 . SKT,PL-IN ELEC:MICROCIRCUIT,8 DIP 73803 €S9002-8
-141 131-0566~00 2 . BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
=142 214-2569-00 4 . . HEAT SINK,XSTR:(1) TO-5,BE~CU 80009 214-2569-00
(ATTACHING PARTS)
-143 211-0232-00 4 . SCREW,MACHINE:4-40 X 0.25 INCH,FIL STL 83385 OBD
- - om K - e -
=144 ——mem e 1 . TRANSISTOR:(SEE Q1180 REPL)
=145 ———em e 1 TRANSISTOR:(SEE Q1160 REPL)
-146 384-1099-00 4 EXTENSION SHAFT:PUSH BUTTON,1.54 INCH LONG 80009 384-1099-00
=147 ——eee e 1 CKT BOARD ASSY:FUNCTION(SEE A2 REPL)
(ATTACHING PARTS)
-148 211-0116-00 B040000 BO57709 4 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
211-0292-00 B057710 4 SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189 OBD
- .- = K = = -
—————————— - CKT BOARD ASSY INCLUDES:
-149 -——me o 1 . SWITCH,PUSH:(SEE S730 REPL)
-150 361-0384-00 6 . SPACER,PB SW:0.133 INCH LONG 80009 361-0384-00
151 ——em e 1 . SWITCH,PUSH:(SEE S1235 REPL)
-152 361-0385-00 4 . SPACER,PB SW:0.164 INCH LONG 80009 361-0385-00
-153 131-0608-00 38 . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
-154 136-0260-02 4 . SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 71785 133-51-92-008
~155 136-0269-02 1 . SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 73803 CS9002-14
~156 136-0514-00 6 . SKT,PL-IN ELEC:MICROCIRCUIT,8 DIP 73803 €S9002-8
-157 131-1003-00 5 . CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
-158 136-0252-04 5 SOCKET,PIN TERM:U/W 0.016-0.018 DIA PINS 22526 75060-007
672-0552-00 1 CKT BOARD ASSY:A 670-3840- OOWIRED,W/CAM 80009 672-0552-00
(ATTACHING PARTS)
-159 211-0601-00 4 SCR,ASSEM WSHR:6-32 X 0.312,DOUBLE SEMS 83385 OBD
- e e K = = -
-160 129-0388-00 4 POST,ELEC-MECH:1.673 INCH LONG 80009 129-0388-00
—————————— - . CKT BOARD ASSEMBLY INCLUDES:
~-161 384-0442-00 1 . EXTENSION SHAFT:0.125 OD X 8.452 INCH LONG 80009 384-0442-00
-162 376-0051-01 1 . CPLG,SHAFT,FLEX:0.127 ID X 0.375 OD 80009 376-0051-01
163 —r=emm e 1 . RESISTOR,VAR:(SEE R120 REPL)
-164 131-0963-00 1 . CONTACT,ELEC:GROUNDING 000EX OBD
-165 337-1418-01 B040000 B044979 1 . SHIELD,ELEC:CAM SWITCH CASTING 80009 337-1418-01
337-1418-02 B044980 1 . SHIELD,ELEC:CIRCUIT BOARD 80009 337-1418-02
(ATTACHING PARTS)
-166 211-0001-00 3 . SCREW,MACHINE:2-56 X 0.25 INCH,PNH STL 87308 OBD
-167 210-0001-00 3 . WASHER,LOCK:INTL,0.092 ID X 0.18"0D,STL 78189 1202-00-00-0541C
-168 210-1008-00 3 . WASHER,FLAT:0.09 ID X 0.188" OD,BRS 12360 OBD
- - - K - - -
-169  342-0167-00 1 . INSULATOR,PLATE:2.45 INCH LONG 80009 342-0167-00
---------- 1 . ACTR ASSY,CAM S:FREQUENCY(SEE $240 REPL)
(ATTACHING PARTS)
-170 211-0116-00 B010100 B057709 4 . SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD
211-0292-00 BO057710 4 ., SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189 OBD
- N e - -
---------- - . ACTR ASSY INCLUDES:
-171 200-1913-00 1 . . COVER,CAM SW:18 ELEMENTS 80009 200-1913-00
(ATTACHING PARTS)
-172 211-0008-00 4 . SCREW,MACHINE:4-40 X 0.250,PNH,STL,CD PL 83385 OBD
-173  210-0004-00 4 . WASHER,LOCK:#4 INTL,0.015THK,STL CD PL 000BK OBD
- - = K = - -
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Replaceable Mechanical Parts—FG 504 (SN B040000 & up)

Fig. &
Index  Tektronix Serial/Model No. Mfr
No. Part No.  Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1- 131-0963-00 1 . CONTACT ,ELEC : GROUNDING 000EX OBD
-174 210-0406-00 2 . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50
-175 214-1139-02 1 . SPRING,FLAT:GREEN COLORED 80009 214-1139-02
214-1139-03 1 . SPRING,FLAT:RED COLORED 80009 214-1139-03
~-176 214-1752-00 2 . ROLLER,DETENT: 80009 214-1752-00
-177 401-0180-00 1 . BEARING,CAM SW:FRONT & REAR 80009 401-0180-00
(ATTACHING PARTS)
-178 354-0390-00 1 . RING,RETAINING:0.338 ID X 0.025" THK,STL 79136 5100-37MD
-_—— = K - - -
-179 105-0704-00 1 . ACTUATOR,SWITCH:CAM SWITCH 80009 105-0704-00
-180 384-0878-09 1 . SHAFT,CAM SW:3.364 L X 0.248 OD 80009 384-0878-09
-181 210-0406-00 4 . . NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50
-182 401-0178-01 1 . . BEARING, CAM SW: CENTER/REAR 80009 401-0178-01
=183 ~———m —m—o 1 . CKT BOARD ASSY:LOOP(SEE A3 REPL)
-184 131-1031-00 16 . CONTACT ASSY,EL:CAM SWITCH,TOP 80009 131-1031-00
(ATTACHING PARTS)
-185 210-0779-00 BO40000 BO56104 16 . . RIVET,TUBULAR:0.051 OD X 0.115 INCH LONG 42838 RA-29952715
210-3082-00 B056105 16 . EYELET,METALLIC:0.047 OD X 0.133 L,BRASS 80009 210-3082-00
- - e W - - -
-186 ——-—= ——emo 1 . . SWITCH,PUSH:(SEE S195 REPL)
-187 361-0382-00 2 . . SPACER,PB SW:BROWN,0.275 INCH LONG 80009 361-0382-00
-188 131-0608-00 32 . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
-189 131-0993-01 1 . LINK,TERM.CONNE:2 WIRE BROWN 00779 530153-9
-190 136-0514-00 6 . SKT,PL-IN ELEC:MICROCIRCUIT,8 DIP 73803 (€S9002-8
-191 337-2224-00 1 . SHIELD,ELEC:CIRCUIT CARD 80009 337-2224-00
-192 136-0269-02 1 . SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 73803 CS9002-14
-193 131-1003-00 4 . CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
-194 342-0324-00 1 . INSULATOR,DISC:TO-5 TRANSISTOR 13103 7717-5N-BLUE
-195 136-0252-04 24 . SOCKET,PIN TERM:U/W 0.016-0.018 DIA PINS 22526 75060-007
-196 214-0579-00 2 . . TERM,TEST POINT:BRS CD PL 80009 214-0579-00
-197 214-1061-00 1 SPRING,GROUND:FLAT 80009 214-1061-00
-198 426-1245-00 1 FR SECT,PLUG-IN:LEFT SIDE,TOP AND BOTTOM 80009 426-1245-00
-199 426-1245-01 1 FR SECT,PLUG-IN:TOP LEFT 80009 426-1245-01
-200 426-1246-02 1 FR SECT,PLUG-IN:RIGHT SIDE,TOP& BOTTOM 80009 426-1246-02
-201 426-1460-00 1 FR SECT,PLUG-IN:RIGHT 80009 426-1460-00
-202 179-2398-02 1 WIRING HARNESS:CHASSIS 80009 179-2398-02
-203 131-0707-00 24 . CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 22526 47439
131-0708-00 1 . CONTACT,ELEC:0.48"L,28-32 AWG WIRE 22526 47437
~204 352-0171-00 6 HLDR,TERM CONN:1 WIRE BLACK 80009 352-0171-00
-205 352-0169-00 1 . HLDR,TERM CONN:2 WIRE BLACK 80009 352-0169-00
-206 352-0161-03 1 . CONN BODY,PL,EL:3 WIRE ORANGE 80009 352-0161-03
-207 352-0162-04 1 . CONN BODY,PL,EL:4 WIRE YELLOW 80009 352-0162-04
-208 352-0163-01 1 . CONN BODY,PL,EL:5 WIRE BROWN 80009 352-0163-01
-209 352-0165-06 1 . CONN BODY,PL,EL:7 WIRE BLUE 80009 352-0165-06
179-2399-01 1 WIRING HARNESS:FRONT PANEL 80009 179-2399-01
131-0707-00 45 . CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 22526 47439
352-0161-00 1 . 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
=210 352-0164-00 1 . CONN BODY,PL,EL:6 WIRE BLACK 80009 352-0164-00
-211 352-0166-00 1 . CONN BODY,PL,EL:8 WIRE BLACK 80009 352-0166-00
352-0169-00 4 . HLDR,TERM CONN:2 WIRE BLACK 80009 352-0169-00
352-0171-00 8 HLDR,TERM CONN:1 WIRE BLACK 80009 352-0171-00
179-2416-00 1 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 . HLDR,TERM CONN: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
198-2313-00 1 WIRE SET,ELEC: 80009 198-2313-00
131-0707-00 20 . CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 22526 47439
-212 175-0828-00 FT . WIRE,ELECTRICAL:5 WIRE RIBBON 08261 SS5-0526-710610C
175-0860-00 FT . WIRE,ELECTRICAL:5 WIRE RIBBON 08261 S5-0522-7(1061)
352-0163-01 1 . CONN BODY,PL,EL:5 WIRE BROWN 80009 352-0163-01
352-0163-02 2 . CONN BODY,PL,EL:5 WIRE RED 80009 352-0163-02
352-0163-04 1 . CONN BODY,PL,EL:5 WIRE YELLOW 80009 352-0163-04
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070-2655-00 1 MANUAL,TECH: INSTRUCTION 80009 070-2655-00
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