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SAFETY SUMMARY

The following text contains a two-part summary of general safety precautions that must be observed
during all phases of operation, service, and repair of this instrument

OPERATIONS SAFETY SUMMARY

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

TERMS

in This Manual:

WARNING statements identify conditions or practices that couid result in personal injury or 1oss of
life.

CAUTION statements identify conditions or practices that could resultin damagetothe equipment
or other property.

As Marked on Equipment:

CAUTION indicates a personal injury hazard not immediately accessible as one readsthe marking,
or a hazard to property including the equipment itself.

DANGER indicates a personal injury hazard immediately accessible as one reads the markings.

SYMBOLS

In This Manual:
&This symbol indicates where applicable cautionary or othier information is to be found.

As Marked on Egquipment:
4 DANGER—High Voltage.

@ Protective ground (earth) terminal.

AATTENTION—refer to manual.

Grounding the Power Module

This instrument is grounded through the grounding conductor of the power module. To avoid electrical

shock, plug the power module cord into a properly wired receptacle before connectingtotheinstrument
input or output terminals.

Do not use the power cord grounding conductor as the only grounding connection betweentwo ormore
devices. To avoid electrical shock, connect the grounding terminals together with separate conductors.

i @JULY 1980
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Use the Proper Power Cord
Use only the power cord and connector specified for the power module. Use only a power cord thatisin
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 specifiedin the partslist for yourinstrument, and whichisidentica!
in type, voltage rating, and current rating.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate thisinstrumentin an atmosphere of explosive gases unless it has been
specifically certified for such operation.

Do Not Remove Covers or Panels

To avoid personal injury, do not remove the instrument covers or panels. Do not operate the instrument
without the covers and panels properly installed.

Do Not Operate Without Covers

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

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 instrument 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 instrument. To avoid personal injury, do not touch
exposed connections and components while power is on.

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

Power Source

The power module is intended to operate from a power source that will not apply more than 250 volts
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.

@ JULY 1980 iii



iv

PS 503A

RECAPITULATIF DES CONSIGNES
DE SECURITE

Le texte ci-dessous, divisé en deux parties, résume les consignes de sécurité qui doivent étre observées a
toutes les phases de I'utilisation, de la maintenance et des réparations de |’appareil.

Consignes de sécurité destinées aux utilisateurs. Les consignes générales de sécurité s'adressent a la fois
aux utilisateurs et au personnel de maintenance. Avertissements et précautions a respecter sont annotés au
long de ce manuel, a chaque fois que l'utilisation du PS 503A I'exige.

TERMES

Dans ce manuel

Les nota dénommés «Attention» indiquent les circonstances ou lcs manipulations pouvant provoguer des
détériorations de I'appareil ou de tout autre équipement associé.

Les nota dénommés «Avertissementy indiquent les circonstances ou les manipulations pouvant entrainer
blessures corporelles, éventuellement mortelles.

Gravés sur l'appareil

CAUTION (attention). Ce mot identifie les zones de risque de blessure, non immédiatement perceptibles
ou un risque éventuel de détérioration de I'appareil.

DANGER. Ce mot indique les zones de risque immédiat pouvant entrainer blessures ou mort.

SYMBOLES
Dans ce manuel
& Ce symbole de sécurité signifie : se reporter au manuel.
Gravés sur I'appareil
# DANGER — Haute tension
’é-’ Protection a la masse
A ATTENTION - se reporter au manuel
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Mise a la masse du produit

La mise a la masse du PS 503A s’effectue a I'aide d'un conducteur de masse du cordon d'alimentation. Pour
éviter tout choc électrique, insérer la prise du cordon d’alimentation dans une prise de distribution correspon-
dante avant de connecter |'entrée ou les terminaisons de sortie de I'appareil. Pour utiliser I’appareil en toute
sécurité, une connexion a la borne de masse au moyen du conducteur de masse au cordon d’alimentation est
indispensable.

Utiliser le cordon d’alimentation approprié

N’utiliser que Ic cordon d’alimentation et la prise recommandés pour votee appareil. N'utiliser qu‘un cor-
don d‘alimentation en bon état. Pour effectuer les changements de cordons d’alimentation et de prises, faire
appel a un personnel qualifié.

Utiliser le fusible approprié

Pour éviter tout risque d’accident {incendie...) n'utiliser que le fusible recommandé pour votre appareil.
Les remplacements de fusible doivent toujours étre en harmonie avec le type, la vitesse de tension et la vites-
se de courant. Seul, un personnel compétent peut procéder & un changement de fusible.

Ne pas utiliser I'appareil en atmosphére explosives

Pour éviter toute explosion, ne pas utiliser cet appareil dans une atmaosphére de gaz explosifs @ moins
gu’une telle utilisation n'ait été spécifiquement reconnue possible.

Ne pas Oter les capots ou panneaux

Pour éviter tout incident corporel grave, ne pas dter les panneaux ou capots de protection de 1'appareil.
Celui-ci ne doit pas fonctionner tant que les panneaux et capots n‘ont pas correctement été mis en place.

Ne pas faire fonctionner I'appareil sans les capots et panneaux {pour les tiroirs de la série TM 500 uniquement)

Pour éviter tout incident corporel grace, ne pas utiliser 1'appareil alors que les capots ou panneaux ne sont
pas remis en place. N'appliquer aucune tension au tiroir par I'intermédiaire d'un cordon d’extension.

CONSIGNES DE SECURITE

UNIQUEMENT DESTINEES AU PERSONNEL DE
MAINTENANCE

/] est indispensable de se référer également aux consignes de sécurité 3 [‘attention des utilisateurs.
Ne jamais étre seul pour procéder a I'entretien de |'appareil.

Agir avec précaution si I'on effectue une réparation alors que l'appareil est sous tension

Des tensions dangereuses existent en divers points de I'appareil. Pour éviter tout risque de blessure corpo-
relle, ne touchez ni aux connexions exposées ni aux composants alors que |'appareil est sous tension. Couper
I"alimentation avant d’enlever les panneaux de protection, d’effectuer des soudures ou de remplacer des
composants.

Source d’alimentation

Ce produit est congu pour fonctionner a partir d’une source d’alimentation qui n’appliquera pas plus de
250 V efficaces entre les conducteurs d’alimentation ou entre chaque conducteur d’alimentation et la terre.
Pour utiliser |'appareil en toute sécurité, une connexion a la masse au moyen d'un conducteur de masse
dans le cordon d’alimentation est indispensable.
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vi

SICHERHEITSANGABEN

Der folgende Text enthalt in zwei Teilen Angaben (ber Sicherheitsvorkehrungen, die jederzeit bei
Betrieb, Service und Reparatur des Geréates beachtet werden missen.

SICHERHEITSANGABEN FUR DEN ANWENDER

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

BEGRIFFE
In diesem Handbuch:

VORSICHTSHINWE!ISE eriautern Bedingungen, die zur Zerstdrung des Gerates oder anderer Gegen-
stande fuhren kdnnten.

WARNUNGSHINWEISE erlautern Bedingungen, die zu Personenschaden fihren kénnen oder lebens-
gefahriich sind.

Markierungen auf dem Gerat:

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

DANGER - GEFAHR weist darauf hin, daB durch zufalliges Berlihren an einer zuganglichen 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

MasseanschluBl des Gerites

Dieses Gerat wird Uber den Schutzleiter der Versorgungseinheit mit Erdpotential verbunden.

Zur Vermeidung von elektrischen Schlagen ist vor der Beschalturg der Ein- und Ausgange der Netz-
stecker in eine korrekt verdrahtete Steckdose einzustecken. Verwenden Sie den Schutzleiter nicht ais

einzige Verbindung zwischen zwei oder mehreren Gerdten. Zur Vermeidung von elektrischen Schla-
gen sind die Gerate untereinander mit separaten Leitungen zu verbinden.
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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.

Fur detaillierte Informationen Gber 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 Brandschaden sind nur Sicherungen zu verwenden, die in den Teilelisten dieses
Gerates aufgefuhnt 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 Gerétes 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
Gehause nicht in Betrieb zu nehmen.

Arbeiten Sie nicht ohne Gehauseabdeckung

Zur Vermeidung von Personenschéaden ist das Gerat nicht ohne Gehause 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.

Fihren Sie keine Servicetédtigkeiten alleine durch

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

Lassen Sie besondere Vorsicht walten, wenn Sie an einem unter Spannung stehenden
Gerat 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, Loten oder Ersetzen von Bauteilen istimmer die Betriebsspan-
nung zu entfernen.

Netzspannungsversorgung

Die Betriebsspannung fur dieses Gerat darf 250 V, nicht Gberschreiten und ist an die Versorgungslei-
tungen bzw. an eine Versorgungsleitung und Masse anzulegen. Innerhalb des NetzanschiuBkabels
muB ein Schutzleiter vorhanden sein, der mit Geratemasse verbunden ist.
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Fig. 1-1. PS 503A Dual Power Supply plug-in module.
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INTRODUCTION

Description

The PS 503A is a dual 0 to 20 V dc constant voltage,
current-limited, floating power supply. it is designed to
operate in the high-power compartment of the TM 504 or
TM 506 Power Module. In the high-power compartment, it
provides afloatingdual0to 20 Vdcat 1.0 A.Operatingina
standard compartment of a TM 500-Series Power Module,
or in any compartment of the TM 503, the PS 503A
supplies a floating dual 0 to 20V dc at 400 mA. The
T™M 501 Power Module has a physical barrier on the
mating connector to prevent use of the PS 503A, and is
thus not compatible with this instrument.

The supply is designed for conveniently powering
complementary and linear integrated circuits such as
operational and differential amplifiers as well as differen-
tial comparators. A ground referenced 5V auxiliary
supply (suitable for bipolar logic, light-emitting diodes,
incandescent displays and simitar applications) is also
included. With the floating supply available for powering
discrete interface circuits and level shifting, the PS 503A
can be used for many digital/analog applications.

The plus and minus outputs from the dual floating
power supplies are independently variable or both
variable at a constant ratio by a common control. Each
supply provides either a plus or minus 0 to 20 V dc with
respect to the common terminal. By connecting across the
plus and minus terminals, the PS 503A can provide 0 to
40 V dc. Either terminal may be grounded or floated to
350 V (dc peak ac). Each supply also features con-
tinuously variable current limiting from less than 50 mA to
400 mA (standard compartment) or 1 A (high power
compartment) at both 20 V and 40 V output.

The presence and variability of the output voltage is
verified by the VOLTS indicator light on the front panel.
The brightness of this light varies with output voitage. A
panel-mounted light-emitting diode (LED) indicates when
the PS 503A is operating in a standard compartment of a
TM 500 Series Power Module and the output current is
limited to a maximum of 400 mA. Other panel-mounted,
light-emitting diodes indicate when either the + or -
supply goes into current-limiting. Hard limiting is in-
dicated by maximum brightness of the light-emitting

REV E JUL 1980
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OPERATING
INSTRUCTIONS

diode as well as a dimming of the VOLTS indicator light if
the supply output voltage is above approximately 10 V.
These functions are easily verified by momentarily shor-
ting the output of the supply.

Installation and Removal

PRV VA Y

: CAUTION

8
VAV S SV S S

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

Align the PS 503A chassis with the upper and lower
guides of the selected compartment. Push the module in
and press firmly 1o seat the circuit board in the inter-
connecting jack.

To remove the PS 503A, pull on the release latch
Iocated in the lower left corner, until the interconnecting
jack disengages and the PS 503A will slide out.

Controls and Connectors

Refer to Fig. 1-3. Even though the PS 503A is fully
calibrated and ready to use, the functions and actions of
the controls and connectors should be reviewed before
attempting to use it. Press the QUTPUT button to apply
power to the PS 503A.

English 1-1
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POWER
MODULE

Barrier

Top
Groove

1864-07

Fig. 1-2. Plug-in module installation/removal.

OPERATING CONSIDERATIONS

Overheating

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

Load and Monitor Connections

Improper connections between the power-supply out-
put and the load(s) or monitoring device(s) are acommaon
cause of errars. Mulitiple loads or monitoring devices must
be connected directly to the output terminals with
separate pairs of leads as shown in Fig. 1-4. Avoid using
clip leads, since their contact resistance can exceed the
output impedance of the PS 503A and cause significant
measurement error.

English 1-2

Grounded and Floating Operation

The PS 503Aisa | and -20 V "floating” supply since
no internai co.nnections are made to either the chassis or
ground. Thre supply can thus be used as a positive or
negative s.pply by simply connecting between the com-
mon and tre negative or positive output terminal.
However. th:re may be undesirable effects caused by
grounding the supply to the chassis while the load is
grounded at some point removed from the supply chassis.
Forexamplz -faremoteloadis connected as shownin Fig.
1-5. ground currents containing the power-tine frequency
could result and create excessive noise and rippie in series
with the lcad Thus, floating operation isrecommended to
ensure against problems caused by undersirable ground
currents.

Reverse Current Loading

in some tias supply and digital circuitry applications
the load rmight behave as a current source far part of its
operating cycle. Since the output circuit of a series-
regulated supply is unidirectional, current will not pass in
the oppostie direction except through undesirable paths.
The internal reverse-current diodes conduct only when
the PS 503A terminal voltage reverses and therefore will
not work when the voltage is correctly polarized. Connec-
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400 mA LIRMiT indicator
Light emitiing diode - in-
dicates when #% 503A is
installed in 2 sfandard
compartment of a power
moduie, iimiting the
current output.

YOLTS Confrois

and indicators
Yariable cparse and fine
controls  provide con-
tinuously. variaibiz 1 or —
voltage selection from the
réspeciive. $-20 volit
supply. The presence and
variability of .oufput
voitage s verifie¢ by
voitage indicator . lights
{QUTPUT buttion
pressed). Brightness oi
lights varies with output
voltage.

Floating Ouiput
Terminals

S-way binding post ter-
minals that provide either
a positive 0-20 volts
between the binding post
on the right {red) and
CORMON, or a negative
0-20 voits hetween the
binding post on the left
{green} and COMMON.
When the PS 503A is in-
stalied in the high power
compariment of a T# 504
or THt 566 power modulc
that Has @ nlahi power
compartment, the current
s¥ailable at either the +or
— outpuls is from less
than 100 mA to at least
1 A. When the PS 503A is
installed in 2 standard
compartment, the current
availiable Is from less than
100 mA to st ieast
400 mA. 0 to 40 voit out-
put is oblained between
the + and — output ter-
minals.

5 Ground-Referenced
Qutput Terminaiz

5-way binding-post termi-
nais that provide a
ground-referenced 5V,
1 A, fixed output.

controls. . The: yatic. be-

.. VOLTS:DUAL
TRACKING Corniroi
When pulffed out, varies
both the * and - outpuis
from 0 volis to the vaiug
seton the ~and—VOLTS

tweenthe = and - oufpuis
s maintained throughout
the range of ihe VOLTS
DUAL - TRACKING. .con-
troi.

OQUTPUT Pushbutton

When. - pressed....applies
power 10 bhoth: J-20V
binding -.post - terminals
and the 5V binding post
terminat;

CURRENT LIMIT
Conirois and-indicators

Continuously wariable
confrois that select the -
and — output current limit.
Light-emitting diode in-
dgicates when hard
Himiting occurs.

1864-05A
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Fig. 1-3. PS 503A controls and connectors.
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POWER ACTIVE

SUPPLY LOAD

- +

0 0O _1“__ o O
RS

S [

NOTE

Supply is connected for 0 to 40 V output. 1864-08

NOTE
Supply is connected for 20 to 40 V output.

POWER
SUPPLY
o
AC O \\\\\
vOLT - .
METER

)
{ LOAD
SCOPE
o o

VOLTMETER \

1864-10

Fig. 1-4. Monitor and load connections.

ting a shunt resistor (Rs} as shown in Fig.1-6 provides an
external, reverse-current path to the power supply
sources or delivers current only.

Over-voltage

The PS 503A is protected from over-voltage conditions
by an over-voitage protection circuit that shuts down the
power supply when the voltage rises to about 26 V dc.

POWER
SUPPLY
- +
0 O— 3
LOAD
—_—— —f— = AAA, — — —
NOTE
Supply is connected for 0 to 40 V output. 1864-09

Fig. 1-5. Ground loop created by grounded remote lead.
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Fig. 1-6. Reverse current shunt (R:) with active load.

NOTE

The poirit .t which the overvoltage protection blows
the fuse nay be changed for specific applications by
changiiyg the Zener diode.

OPERATION

The following steps demonstrate the use of the
PS 503A controls and connectors.

1. Install the PS 503A into (preferably) the high-power
compartm:nt of the power module.

2. Press the OUT button to apply power to the
PS5 503A. Onserve thatthe - and VOLTS indicatorlights
come on (the lights will be very dim at low voltages).

Single Supply Operation (£20 V Maximum)

1. Settre + and
2V

VOLTS controls for approximately

2. Turp: the CURRENT LIMIT controls fully ccw (to
protect the: ainmeter). Connect an ammeter between the
common terninal and the + or  terminal and adjust the
appropriate SURRENT LIMIT control for the maximum
desired current output.
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3. Removethe ammeter. Connecttheload between the
common terminal and the - or terminal. Adjust the + or
VOLTS control for the desired output.

Combined Supply Operation (40 V Maximum)

1. Setthe - and VOLTS control for approximately
2 V and turn the CURRENT LIMIT controls fully ccw (to
protect the ammeter).

2. Connect an ammeter between the + and — ter-
minals. First adjust one CURRENT LIMIT control for the
maximum desired current output; then adjust the other
CURRENT LIMIT control until the CURRENT LIMIT
indicator just reaches maximum brightness, i.e., both
supplies at the same CURRENT LIMIT setting.

3. Removethe ammeter. Connecttheload between the
-and terminals and setthe { and VOLTS controls so
that both settings added together equal the desired output
voltage. (See Dual-Tracking Operation for varying the
output with the VOLTS DUAL TRACKING control.)

Dual-Tracking Operation

When pulled out, the VOLTS DUAL TRACKING control
varies the output of both supplies at a constant ratio from
zero to the vaiue set on the + and — VOLTS controls. For
example, if the + and — VOLTS controls are set for
maximum output (approximately 20 V), both outputs can
be varied from zero to 20V with the VOLTS DUAL
TRACKING control (1:1 ratio). Likewise, if one supply is
set for 10 V and the other for 20 V, each 1 V change in the
10 V output will be matched by a 2 V change in the 20 V
output (2:1 ratio).

Note also that no matter where the VOLTS DUAL
TRACKING control is set, the outputs will return to the
voltage selected by the <« and VOLTS control when the
VOLTS DUAL TRACKING controlis pushed in. Therefore,
rapid selection of two preset outputs from each supply is
achieved by merely switching the VOLTS DUAL
TRACKING control in or out.

When the 1 and supplies are connected as described
under Combined Supply Operation, the VOLTS DUAL
TRACKING control will vary the output from zero to the
value selected by the - and VOLTS controls added
together.

REV C JUL 1980
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Stair-Step Operation

The PS 503A can be operated to provide a "stair-step”
output characteristic by choosing certain load limits and
control settings. Forexample, Fig. 1-7 shows the stair-step
output from the PS 503A when a variable load (R,) is
connected between the + and — output terminals. With
each supply set for maximum voltage and current (40 V,
1 A)the output voltage remains constant from open circuit
until the load reaches approximately 40 Q as illustrated by
the solid line in Fig. 1-7. At this crossover point, the output
voltage decreases with the load and the output current is
limited at 1 A. Therefore, below approximately 40 €, both
supplies act as current sources with output voltage
variable with the load. Since both supplies are set for the
same output voltage, each supply shares equally in the
power output I°R. If one supply is set for a lower output
voltage than the other, output power is shared atthesame
ratio as the output voltage.

Now, by setting supply E:foracurrentlimitof 0.5 Aand
varying the load over the same range, the supplies act as
constant-voltage sources until the load reaches ap-
proximately 80 Q). At that crossover point, the supply set
for 0.5 A (E:) becomes a current source and its output

N
w
%]
-
-
@]
>
"
(4
25
[ Iy
CURRENT IN AMPERES
1864-11

Fig. 1-7. OQutput characteristics with various currents, voltages,
and loads.
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voltage decreases with the load. At approximately 40 Q
and 20 V. supply E: no longer contributes to the power
output. Subsequently, supply E, supplies all the output
power and operates as a constant-voltage source with
output current variable with the load. Then, at ap-
proximately 20 Q. supply E, crosses over and becomes a
current source at its maximum output of 1 A. Thus, by
choosing the appropriate load limits and control settings.
any of the four operating characteristics is possible.

A second stair-step output can be preselected and
switched in or out with the VOLTS DUAL TRACKING
control (see Dual-Tracking Operation for details on the
function of the VOLTS DUAL TRACKING control).

Series-Connected Supplies

The outputs of two or more PS 503A's can be con-
nected in series as shown in Fig. 1-8 to obtain an output
voltage equal to the sum of the output voltages from each
supply. Each supply must be adjusted individually to
obtain the desired output voltage (see Dual-Tracking
Operation for varying the output of both supplies with the
VOLTS DUAL TRACKING control).

NOTE

The PS 503A has internal diodes connected across
the output to protect the series-connected supplies
against reverse polarity if the load is shorted, or one
of the supplies is not on.

Parallel-Connected Supplies

PV A N

N <
: CAUTION <

POV S S SV S 3 S

Parallel «pe -ation is not recommended uriless a
forward 11 ed diode capable of handling the re-
quired cu vt and voltage is inserted between each
power Sty and the load. Failure to do this may

cause poan supply damage.

The outputs of two or more PS 503A’s can be con-
nected in parali2l as shown in Fig. 1-9to obtain an output
current equal t<: the sum of the output currents from each
supply. Each =upply must be adjusted individually to
obtain the desired output current. Also, each supply must
be in the high-power compartment of a TM 500-Series
Power Moduie {(TM 504 or TM 506) to obtain outputs
above 0.8 A {s..ch as is shown in Fig. 1-9).

NOTE

supplies are internally connected in
supplies cannot be

The ' arnx!
series. Thierofore, the + and

externally connected in parallel to obtain an output
current ¢:.10d to the sum of the currents from each
supply.

Onre supp ~hould be set for the desired output voltage
and the other {2 r a slightly higher voltage. The supply set
forthe desiresi voltage will then become a constant voltage
source, whil= the supply with the higher voltage output
becomes a viirrent source (due to automatic crossover),
which result: 11~ their output voltage decreasing to that of
the supply witt: the lowest output voltage.

1864-12
POWER POWER
SUPPLY SUPPLY
—_ + _ +
00O 000

LOAD
~SAAND-

NOTE
Each supply is connected for 0 to 80 V output.

1864-13
POWER POWER
SUPPLY SUPPLY

- - - +

Qoﬁ?

—0
0
c

LOAD

- _

NOTE
Eacn ~upply is connected for 0 to 2A output.

Fig. 1-8. Supplies series-connected.

English 1-6

F:y 1-9. Supplies parallel-connected.
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Chapitre 1 - PS 503A

INSTRUCTIONS D’UTILISATION

INTRODUCTION

Description

La PS 503A est une double alimentation continue, a ten-
sion régulée et a sortie flottante (de 0 & 20 V), possédant
une limitation de courant. Elle est conye pour fonctionner
dans un compartiment forte puissance du chassis d’alimenta-
tion TM 504 ou TM 506 de la série modulaire TM 500. Uti-
lisée dans le compartiment forte puissance, cette alimenta-
tion délivre une double tension flottante de 0 & 20 V conti-
nu et un courant maximal de 1 A. Utilisée dans un autre
compartiment, la PS 503A délivre les mémes tensions mais
le débit maximal est limité a 400 mA. Le chassis d'alimen-
tation TM 501 est pourvu d’un détrompeur interdisant |'uti-

lisation de la PS 503A (qui, par conséquent, n'est pas compa-

tible avec le chassis).

Cette alimentation est congue pour alimenter des circuits
tels que circuits intégrés linéaires, amplificateurs opération-
nels et différentiels ou comparateurs, etc... Une alimenta-
tion auxiliaire +-5 V, référencée a la masse, est également
disponible (alimentation de circuits logigue bipolaire, de dio-
des électroluminescentes, d'afficheurs a incandescence et au-
tres applications similaires). Les tensions flottantes délivrées
par la PS 503A sont destinées a étre utilisées pour alimenter
n'importe quel circuit pouvant fonctionner a des niveaux de
tension différents, dans tous les domaines tant analogiques
que numériques.

Les tensions de sorties + et — issues des alimentations
doubles flottantes peuvent étre réglées indépendamment par
commandes séparées ou ensemble, dans un rapport constant,
a I'aide d’'une commande commune. Chaque alimentation
fournit une tension continue positive (+) ou négative {—),
de 0 & 20 V continu, par rapport a un pointcommun. En se
connectant entre les bornes + et —, la PS 503A fournit une
tension continue de 0 & 40 V. Chacune de ces bornes de sor-
tie peut étre reliée & la masse ou laissée flottante, jusqu’a un
potentiel de 350 V (continu - alternatif créte). Chaque ali-
mentation posséde également, par rapport & la masse, un
dispositif de limitation de courant continiiment variable, de
moins de 50 mA a 400 mA (dans un compartiment banalisé
et jusqu’a 1 A (dans un compartiment forte puissance)

@ JULY 1980

L'indicateur lumineux VOLTS, situé sur le panneau avant
signale la présence et la variation de la tension de sortie. La
luminosité de cet indicateur varie en fonction de la tension
de sortie. Une diode électroluminescente montée sur le pan-
neau avant indique lorsque la PS b03A est utilisée dans un
compartiment banalisé de la série modulaire TM 500. Le
courant de sortie est limité & 400 mA maximum dans ce cas.
D’autres diodes électroluminescentes situées sur le panneau
avant indiquent lorsque le dispositif de limitation de courant
de I'une des alimentations fonctionne. La limitation maxi-
male du dispositif correspond a une luminosité maximale de
la diode électrotuminescente et 3 un assombrissement du té-
moin lumineux VOLTS si la tension de sortie est supérieure
a environ 10 V. Ces fonctions se vérifient aisément en court-
circuitant momentanément les sorties de |'alimentation.

Installation et extraction de I'appareil

ATTENTION

En raison du courant élevé exigé par la PS 503A, il est
recommandé d’éteindre le chdssis d’alimentation avant
d’insérer ou d’extraire ce tiroir de son compartiment,
ceci pour éviter toute détérioration des circuits de !'ap-
pareil. Se reporter & la figure 1-2. Vérifier que les dé-
trompeurs du chdssis d'alimentation sélectionné cor-
respondent bien aux encoches du circuit imprimé de

fa PS 503A.

Afin d'installer la PS 503A, aligner les rails de guidage de
celle-ci avec les guides du chassis d’alimentation. Insérer a
fond le module afin que le circuit imprimé soit correctement
mis en place, sur le connecteur.

Pour extraire la PS 503A, tirer sur ie loquet de verrouil-
lage, situé au coin inférieur gauche, jusqu’a ce que la PS
503 A soit libérée et puisse glisser & I'extérieur du chéssis

Commandes et bornes de sortie

Se reporter & la figure 1-3. Bien gue la PS 503 A soit li-
vrée complétement étalonnée et préte 3 étre utilisée, il est
bon de se familiariser avec le role des commandes et bornes
de sortie de |'appareil avant de l'utiliser. Pour mettre la PS
503A sous tension, appuyer sur le bouton OUTPUT.
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MODULE DE
PUISSANCE

Détrompeur

Guide supérieur

Fente

TIROIR

\
Guide intérieur

TF1864 07

Fig. 1-2. Installation et extraction du t:tor:.

INSTRUCTIONS D'UTILISATION

Surchauffe

La PS 503A est congue pour fonctionner & une tempéra-
ture ambiante comprise entre 0"C et - 50°C. Cependant,
lorsque 1'on utilise plusieurs alimentations dans un chassis a
plusieurs tiroirs, plus particuliérement avec de faibles tensions
de sortie, ou a proximité d’'un équipement produisant de la
chaleur, la température interne peut excéder les limites de
sécurité et mettre en service le disjoncteur thermique du
chéssis d'alimentation. Se reporter au manuel d'instructions
du chéssis d'alimentation pour de plus amples informations.

Connexions entre la charge et I’appareil de mesure

Les connexions incorrectes entre la sortie de I"alimenta-
tion et la (les) charge(s) ou de "appareil{s}) de mesure consti-
tuent une source classique d’erreurs. Les charges multiples
ou les appareils de mesures doivent étre reliés directement
aux bornes de sortie a I'aide de conducteurs séparés selon
illustration de la figure 1-4. Eviter d’utiliser des liaisons de
type «pince crocodile» a cause de leur résistance de contact
pouvant étre supérieure 3 'impédance de sortie de la PS
BO3A et pouvant donc entrainer des erreurs de mesure non
négligeables.

French 1-2

Utilisation de la PS 503A en «flottant» ou référencée
a la masse

La PS 5034 ust une alimentation «flottantey de + 20 V,
du fait qu’il n'existe aucune connexion interne, que ce soit
avec le chéssis ou fa masse. L'alimentation peut, par consé-
quent, étre utili<ée comme une source de tension positive ou
négative, simpleent, en reliant a la masse la borne de sortie
negative ou pos:tive. Cependant, des effets indésirables peu-
vent se produire lorsque l'alimentation est référencée a la
masse {en la reliant au chassis), alors que {a charge est mise a
la masse en un point autre que le chassis d'alimentation. Par
exemple, si ur:e charge éloignée de I'alimentation est connec-
tée selon 'illustration de la figure 1-5, des courants de masse
contenant des composantes a la fréquence réseau peuvent en
résulter constituant ainsi un générateur de bruit et d’'ondula-
tion résiduelle en série avec la charge. De ce fait, une utilisa-
tion en «mocdle flottanty est recommandée pour éviter tout
probléme provequé par ces courants indésirables.

Charges actives

Dans certa:nes applications, la charge se comporte comme
une source de courant pendant une fraction de son cycle

d'utilisation. £tant donné que le circuit de sortie d'une alimen-

tation régulee {en série) est unidirectionnel, le courant ne
passe pas dans 11 direction opposée (sauf & travers des che-
mins indésirables). Les diodes internes ne débitent que si la
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400 mA LIMIT

Témoin fumineux & diode
électroluminescente indiguant
que ia' P8 BO3A est instaliée
dans un: comparti‘ment banali-

et limitant ie- courant desortie

‘VOLTS:

Commandes et témoins fumi-
neux continiment variabies.
{régiage principai- et réqiage
finj séiectionnant ia tension
de sortie de 0 2.20-V en posi-
tif ou en négatif. Los témoins

la-tension de sortie:{bouton:

OUTPUT en position engagé}.
La luminosité de I'indicateur
varie avec ia tension de sortie.

Bornes de sortie {flottantes)

Fournissant soit une tension
positive de 0 8:20 V, entre ia
borne de droite (rouge} et la
borne commune COMMON,
soit-une tension négative de 0
420V, entre la-borne de gau-
che {verte) et'ia borne COM-
MON. Lorsque ia PS 503A
est utilisée dans un-chassis
~d’alimentation TM 504 ou
TM 506 comportant un
compartiment forte puissan-
ce, le courant disponible est
compris entre moins de

100 mA et 1'A. Lorsque iz
PS BO3A est instaliée dans
un compartiment banalisé,
e courant.disponibie est. deo
moins 100:mA & au.moins
400 mA. Une sortie de ten-
sion cde. 0 & 40V est obtenue
entre ies bornes de sortie po-
sitive ou négative {rouge et
verte)

lumineux de tension:indiquent =
la présence-et la variation de

Bornes de sortie 15V

Bornes fournissant une ten-
sion fixe de 5V, référencée
& la-masse et un.courant ma-
ximal de LA,

‘omimande:-VOLTS DUAL

QUTPUT -
Bouton poussoir:

“En posltron qentoncéy. permet

'503A @ rend dlsponible ies

CURRENT LIMIT

Commandes etyoyants

fu mineux:

‘Contindiment variabies seies-

tionnant les vaieurs iimites

“du courant de sortie positif
‘ou négatif. Une diode éiectro-
~luminescente indigque lorsque

la limitation est-en service.

TF1864-05
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Fig. 1-3. Commandes et bornes de sortie de la PS 503A.
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NOTE
Chaque alimentation est connectée de fagon a offrir
une gamme de tensions de sortie de 20 V 3 40 vV

Alimen-
tation
Voit- (O
métre — o+
alternatif

Oscil-
loscope

\ro

Voit-
meétre

continu

TF1864-08

Almer:- Charge
taticn active
— +

? O O3— j*{_d___ Q

Rs

L

L alimentation est connectée pour offrir une gamme
de tensions de sortie de 0 a 40 V TF1864-10

Fig. 1-4. Connexions d’appareils de mesure et de charge.

tension aux bornes de sortie de 1a PS 503A s’inverse et par

conséquent ne conduisent pas lorsque la tension est correcte.

La connexion d'une résistance en paralléle (Rs), telle que re-
présentée sur la figure 1-6, permet le passage des courants
externes inverses.

Alimen-
tation
- +
O O~ = 4
Charge
active

—— -~ - - -

L’alimentation est connectée pour permettre une
gamme de tension de sortiede 0 a 40 V TE1864 09

Fig. 1-5. Tension parasite générée par des mises a la masse en diffé-
rents points,
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Fig. 1-6. Résistarce d’absorption du courant inverse en présence de
charge active.

Surtension

La PS 5004 est protégée contre les surtensions par un cir-
cuit de protect.on qui coupe I'alimentation lorsque la tension
atteint 26 V continus.

NOTA

La tensior: /2 fonctionnement du circuit de protection
contre les sustensions peut étre modifiée en fonction
d’applicatio: spécifique par simple changement de la
diode Zerar.

UTILISATION

Les indicat-ons ci-dessous mettent en évidence |"utilisation
des commandes et bornes de ia PS 603A.

1. Installr la PS 503A dans le compartiment haute puis-
sance {de pri:tirence) du chdssis d'alimentation.

2. Appuyver sur le bouton OUT de fagon & mettre la PS
503A sous terision. Vérifier que les témoins lumineux -~ et
— VOLTS s sllument (pour des tensions faibles, la luminosi-
té des témuains sera faible).

Utilisation en alimentation simple (+ 20 V max.)

1. Régley lvs commandes 1+ et — VOLTS de fagon a obte-
nir une tens on de 'ordre de 2 V.
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2. Tourner les commandes CURRENT LIMIT a fond
dans le sens anti-horaire (afin de protéger 'ampéremétre).
Insérer un ampéremétre entre la borne commune et la borne
+ ou —. Agir sur la commande CURRENT LIMIT afind'cb-
tenir le courant de sortie maximal désiré.

3. Oter ensuite 'ampéremétre. Relier la charge entre la
borne commune et la borne + et/ou —. Agir sur la comman-
de + et/ou — VOLTS pour obtenir la tension de sortie dési-
rée.

Utilisation en alimentation combinée (40 V max.)

1. Régler lacommande + et — VOLTS afin d’obtenir
2 V et tourner les commandes CURRENT LIMIT a fond
dans le sens anti-horaire (afin d'assurer la protection de I'am-
péremétre).

2. Relier un ampéremeétre entre les bornes + et —. En
premier lieu, agir sur une commande CURRENT LIMIT pour
obtenir le courant de sortie maximal souhaitée, puis agir sur
I'autre commande CURRENT LIMIT jusqu’a ce que le
voyant atteigne la brillance maximale (les deux alimentations
serant alors réglées pour le méme débit).

3. Oter alors I'ampéremétre. Relier la charge aux bornes
de sortie + et — et régler les commandes VOLTS 4 et —
afin que la somme des tensions correspondant aux deux régla-
ges soit égale a la tension de sortie souhaitée (se reporter 3
I'utilisation en alimentation double pour faire varier la ten-
sion de sortie a I'aide de la commande VOLT DUAL TRA-
CKING).

Utilisation en alimentation double &8 commande
unique

Lorsqu’elle est en position «sorti», la commande VOLTS
DUAL TRACKING permet la variation de la tension de sor-
tie des deux alimentations dans un rapport constant, & par-
tir du niveau 0 jusqu’a la valeur indiquée par les commandes
VOLTS positive et négative. Par exemple, si les commandes
VOLTS positive et négative sont réglées pour obtenir une
tension de sortie maximale (environ 20 V), il est possible de
faire varier les deux tensions de sortie de zéro a 20 V, a I'ai-
de de la commande VOLTS DUAL TRACKING (rapport
1:1). De méme, si une alimentation est réglée pour une
tension de 10 V et "autre pour une tension de 20 V, chaque
variation de un volt de la tension de sortie de I'alimentation
réglée & 10 V se traduira par une variation de 2 V pour la
tension réglée & 20 V (rapport 2 : 1).

Lorsque la commande VOLTS DUAL TRACKING est en
position «enfoncéey, les tensions de sortie correspondront a
la tension sélectionnée par fes commandes VOLTS -+ et —.
Par conséquent, on peut opérer une sélection rapide de deux
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sorties de tension préréglées a partir de chaque alimentation
simplement en commutant la commande VOLTS DUAL
TRACKING sur I'une ou I'autre des deux positions {«enfon-
cén ou «sortin).

Lorsque les alimentations + et — sont connectées confor-
mément aux informations de la rubrique « Utilisation de
I'alimentation en mode combinéy, la commande VOLTS
DUAL TRACKING permet la variation de fa tension de sor-
tie de zéro & la valeur égale 4 la somme des tensions de sor-
tie déterminées par les commandes + VOLTS et — VOLTS
des deux alimentations.

Utilisation en caractéristique rectangulaire (tension/
courant)

Le fonctionnement caractéristique rectangulaire peut étre
obtenu en sélectionnant des valeurs de charge limite et des
positions particuliéres des commandes. Par exemple, la figure
1-7 montre la sortie en caractéristique rectangulaire de la
PS 503A lorsqu’une charge variable R{4) est reliée entre les
bornes de sortie + et —. Chaque alimentation étant réglée
pour une tension de sortie maximale et un courant (40 V et
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Courant en Ampéres
TF1864-11
Fig. 1-7. Caractéristiques de sortie avec différents courants,
tensions et charges.
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1 A}, la tension de sortie reste constante & partir d'un circuit
ouvert jusqu’a ce que la charge atteigne environ 40 §2, comme
Findigue la ligne en trait plein de la figure 1A. A partir de ce
point, la tension de sortie décroit avec la charge et le courant
de sortie est limité a 1 A. Par conséquent, lorsque la charge
est en-dessous de 40 €2, {es deux alimentations se comportent
comme sources de courant avec une tension de sortie variable
selon la charge.Puisque la tension de sortie est la méme pour
les deux alimentations, chaque alimentation fournit la méme
puissance (P/2). Si une alimentation est réglée pour une ten-
sion de sortie inférieure a {'autre, la puissance de sortie est
répartie selon le méme rapport que la tension de sortie.

En réglant maintenant la limitation de courant de |'alimen-
tation E, 4 0,5 A et en faisant varier la charge sur la totalité
de la garﬁme, les alimentations se comportent comme des
sources de tension constantes jusqu’a ce que la charge attei-
gne environ 80 {2. A partir de ce point, I'alimentation (E_}
dont le courant est limité 4 0,5 A, devient une source de
courant et sa tension de sortie décroit avec la charge. A par-
tir d’environ 40 Q2 et 20 V, la puissance en sortie, fournie
par E2 devient nulle. En conséquence, I'alimentation El four-
nit toute la puissance de sortie et fonctionne comme une
source de tension constante, avec un courant de sortie varia-
ble en fonction de la charge. Lorsque la valeur de la charge
atteint 20 2, l'alimentation E, devient une source de cou-
rant avec un courant de sortie maximal de 1 A. Par consé-
quent, grace a un choix judicieux des valeurs limites de la
charge et des positions des commandes n’importe laquelle
des quatre caractéristiques d’utilisation est possible.

Une autre sortie en caractéristique rectangulaire peut étre
présélectionnée et mise en service ou hors service, en agissant

Alimentation Alimentation

Q|
@)
O+

Charge

[}
-]

Chaque alimentation est connectée pour offrir
une gamme de tensions totale de 0 480V 1 554 12

sur la commiande VOLTS DUAL TRACKING (se reporter a
l'utilisation en alimentation double pour toute information
complémentaire sur le role de la commande VOLTS DUAL
TRACKING).

Alimentations reliées en série

Les sorties de deux ou plusieurs alimentations PS 503A
peuvent étre reliées en série sclon les indications de la figure
1-8 afin d’obtenir une tension de sortie égale a la somme des
tensions de sortie de chaque alimentation. 1l faut régler cha-
que alimentation individuellement pour obtenir la tension de
sortie souhaitée (voir la rubrique ¢Utilisation en alimentation
double» pour faire varier la sortie des deux alimentations a
I'aide de la cormmande VOLTS DUAL TRACKING).

NOTA

La PS 503A posséde des diodes internes connectées
sur les bornes de sortie pour protéger les alimentations
connectees en série contre les inversions de polarité, si
la charge nst court circuitée ou si l'une des deux ali-
mentations n’est pas sous tension.

Alimentations connectées en paralléle

ATTENTION

L’utilisation en paralléle n’est pas recommandée sauf
si une diode utilisée dans le sens passant et capable
de supporter le courant et la tension délivrée est insé-
rée en sér:e antre chaque alimentation et la charge.
Sans cetre précaution une détérioration de 'alimenta-
tion peut sirvenir.

T

Alimentation Alimentation

Charge

Chaque alimentation est connectée pour fournir

un courant de sortiede 0 a 2 A, TF1864-13

Fig. 1-8. Alimentations connectées en série.
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Fig. 1-9. Alimentations connectées en paralléle.
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Les sorties de deux ou plusieurs PS 503A peuvent étre
connectées en paralléle selon I'indication de la figure 1-9,
pour obtenir un courant de sortie égal & la somme des cou-
rants de sortie de chague alimentation. Chaque alimentation
doit étre réglée individuellement pour obtenir le courant de
sortie désiré. De méme, chaque alimentation doit se trouver
dans le compartiment haute puissance d'un chassis d’alimen-
tation de la série modulaire TM 500 (TM 504 ou TM 506)
pour pouvoir obtenir des courants supérieurs 8 0,8 A (selon
I'illustration de la figure 1-9).

NOTA

Les alimentations + et — sont connectées intérieure-
ment en série. De ce fait, les alimentations -+ et — ne

@ JuULY 1980
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peuvent pas étre connectées extérieurement en parallé-
le pour obtenir un courant de sortie égal a la somme
des courants de chaque alimentation.

L'une des alimentations doit étre réglée a la tension de
sortie désirée et l'autre & une tension légérement supérieure.
L’alimentation réglée & la tension de sortie désirée devient
alors une source de tension constante alors que |'alimenta-
tion ayant une tension supérieure devient une source de cou-
rant {en raison du croisement automatique) ce qui provoque
une réduction de cette tension de fagon a la rendre égale a
la plus faible.
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EINFUHRUNG

Beschreibung

Das Netzgerat PS 503A ist eine Konstantspannungs-
quelle far zwei Spannungen von 0 V bis 20 V mit Strom-
begrenzung und Bezugspotentialfreiheit. Es ist fir den
Betrieb in einem der Hochleistungseinschubkanéle der
TM 504- oder TM 506-Versorgungseinheit konstruiert.
In den Hochieistungseinschubkanaien liefert es zwei
Spannungen von 0 V bis 20 V bis 1 A. In allen normalen
Einschubkanilen der TM 500er-Versorgungseinheiten
liefert das PS 503A bezugspotentialfreie Spannungen
von 0 V bis 20 V bei max. 400 mA. Die Versorgungs-
einheit TM 501 hat eine mechanische Sperre im Ver-
bindungsstecker, die die Benutzung des PS 503A ver-
hindert und ist dadurch nicht kompatibel.

Das Netzgeréat ist konstruiert fur die bequeme Versor-
gung von kompletten Schaltungen und IC’s wie Opera-
tions- und Differenzverstéarker ebenso wie fur Differenz-
Komparatoren. AuBerdem ist eine separate mit Masse-
bezug versehene 5 V-Hilfsspannung vorhanden fur die
Versorgung von bipolaren Logiken, Leuchtdioden,
Leuchtdisplays u.a.m. Die bezugspotentialfreie Versor-
gung kann fur diskrete Interface-Schaltungen, Pegel-
Veranderungen und viele andere Digital/Analog-Anwen-
dungen benutzt werden.

Der positive und negative Ausgang sind einerseits
unabhangig voneinander einstellbar, andererseits aber
auch gemeinsam in einem konstanten Verhdltnis ein-
stellbar tber einen separaten Einstellknopf.

Jede Versorgung bietet fir sich eine positive oder
negative Spannung von 0 V bis 20 V in Bezug auf den
gemeinsamen AnschluB3. Bei AnschiuB an die Plus- und
Minus-Buchse liefert das PS 503A 0 V bis 40 V. Alle
Buchsen kénnen geerdet oder mit Spannungen von bis
zu 350 Vg unterlegt werden. Jede Versorgung hat eine
kontinuiertich  einstellbare  Strombegrenzung von
< 50 mA bis 400 mA (Standard-Einschubkanal) oder1 A
(Hochleistungs-Einschubkanal) bei beiden 20 V-Aus-
géangen oder bei 40 V.

Durch die Anzeigelampen VOLTS wird angezeigt, daB
die Ausgangsspannung vorhanden und einstellbar ist.
Die Helligkeit der Anzeigelampen &ndert sich mit der
Ausgangsspannung. Eine Frontplatten-Leuchtdiode
leuchtet, wenn das PS 503A in einem Standard-Ein-
schubfach einer Versorgungseinheit betrieben wird und
der Ausgangsstrom auf max. 400 mA begrenzt ist. Die
weiteren Frontplatten-Leuchtdioden zeigen an, ob die
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positive oder negative Versorgungsspannung im Strom-
begrenzungsbereich arbeitet. Eine starke Begrenzung
wird durch die max. Helligkeit der Leuchtdiode und durch
die dunkler werdende VOLTS-Anzeigelampe kenntlich
gemacht, wenn die Ausgangsspannung Uber ca. 10 V
liegt. Diese Funktion kann leicht durch momentanes
KurzschlieBen des Ausgangs Uberprift werden.

Ein- und Ausbau

&(/)\IESICHT g

Schalten Sie die Versorgungseinheit aus, bevor Sie
den Einschub einschieben, andernfalls kénnten die
Schaltkreise des Einschubs beschddigt werden.
Wegen des hohen Stromverbrauchs des PS 503A
wird auBerdem empfohlen, die Versorgungseinheit
vor Herausziehen des Einschubs auszuschalten (siehe
Bild 1-2). Priifen Sie ob die Plastikstege auf der hin-
teren Kontaktleiste der Versorgungseinheit mit dem
Ausschnitt in der Kontaktleiste des PS 503A iiber-
einstimmt.

Setzen Sie das PS 503A-Chassis in die obere und
untere FOhrung des gewéhlten Faches und schieben es
mit dem noétigen Druck soweit ein, bis die rickseitige
Steckverbindungsieiste einrastet.

Zum Herausnehmen des PS 503A ziehen Sie die Ent-
riegelungsklinke an der linken unteren Ecke des Ein-
schubes, bis sich die riickseitige Steckverbindung l6st.
Nun kann das PS 503A dem Fach entnommen werden.

Bedienungselemente und Anschliisse

Beziehen Sie sich auf Bild 1-3. Obwoh! das Netzgerét
PS 503A Kalibriert und gebrauchsfertig ist, sollten die
Funktionen und Méglichkeiten der Bedienungselemente
und Anschlisse vor Gebrauch durchgesehen werden.
Dricken Sie die Taste OUTPUT um den Einschub
PS 503A mit Strom zu versorgen.
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Abb. 1-2. Ein- und Ausbau des Einschubs.

BEDIENUNGSERLAUTERUNGEN

Uberhitzung

Das PS 503A ist fir den Betriebstemperaturbereich
von 0°C bis 50°C entwickelt. Wenn allerdings mehrere
Netzgeréate in einer Mehrkanal-Versorgungseinheit be-
trieben werden, besonders mit niedriger Ausgangs-
spannung, oder wenn die Einheit in der Nahe von hitze-
erzeugenden Geraten steht, kann die interne Temperatur
die Sicherheitsgrenzen Uberschreiten und eine ther-
mische Abschaltung der Versorgungseinheit auslosen.
Weitere Informationen entnehmen Sie bitte der Be-
dienungsanleitung der Versorgungseinheit.

Last- und MeBanschliisse

Falsche Verbindungen zwischen dem Ausgang des
Netzgerdtes und der Last oder dem MeBobjekt sind
die hdufigsten Fehlerursachen. Die Lasten und MeB-
gerdte mussen Uber getrennte Leitungspaare an die
Ausgangsbuchsen angeschlossen werden (siehe Abb.
1-4). Vermeiden Sie die Benutzung von Leitungen mit
Klemmanschlussen, da ihr Kontaktwiderstand die Aus-
gangsimpedanz des PS 503A Gberschreiten und wesent-
liche Fehlmessungen verursachen kann.

1-2 German

Geerdeter und Bezugspotentialfreier Betrieb

Das PS 502A ist ein bezugspotentialfreies +20 V und
—20 V Netzgerat, das keine interne Verbindung zum
Chassis oder zur Masse hat. Die Versorgungsspannung
kann positiv cder negativ sein, je nachdem, ob die
Anschlisse zwischen dem gemeinsamen Bezugspunkt
und der positiven oder negativen Ausgangsbuchse an-
geschlossen sind. Allerdings kdnnen unerwiinschte Ein-
flusse durch Erdung der Versorgungsspannung auftre-
ten, wenn gleichzeitig die Last an einem anderen Erd-
punkt angeschiossen ist. Als Beispiel zeigt Abb. 1-5,
wenn eine cntfernte Last angeschlossen ist und der
Strom auf der Masseleitung Teile der Netzspannung ent-
hélt, die Rauschen und Brummiuberlagerungen in der
Last zur Folge haben. Deshalb wird der bezugspotential-
freie Betrieb empfohlen, um die in Verbindung mit uner-
winschten Massestromen auftretenden Probleme zu
verhindern.

Sperrstrombetrieb

In einigen Vorspannungsversorgungen und Digital-
schaltungen kann die Last fir einen Teil des Arbeits-
zyklus als Strorquelle arbeiten und somit Strom abge-
ben.Dadie Ausgangsschaltungder Serienreglung Strom
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Abb. 1-3. Bedienungselemente und Anschliisse des PS 503A.
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BEACHTE
Die Ausgangsspannung ist fur 40 V angeschiossen.
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Abb. 1-4. MeB- und Lastanschliisse

in einer Richtung durchiaBt, kann der Strom nicht in die
entgegengesetzte Richtung flieBen, auBer Uber uner-
wlnschte Pfade. Die internen Sperrstromdioden leiten
nur, wenn sich die Ausgangsspannung des Netzgerétes
umkehrt, und nicht im normalen Betrieb bei richtiger
Polaritat. Der AnschluB eines Shunts {(Rs in Abb. 1-6)
bietet einen externen Sperrstrompfad fur die Strom-
quelle oder liefert Strom.

TG1864 09

NETZ-
GERAT

X———‘W—@—i AST

BEACHTE

Die Ausgangsspannung ist fur 40 V angeschlossen.

Abb. 1-5. Masseschleife durch entfernten Masseanschliuf.
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TG1864.-10
NETZ- AKTIVE
GERAT LAST
o)

BEACHTE
Die Ausgangsspannung ist flr 40 V angeschlossen.

Abb. 1-6. Sperrstrom-Shunt (Rs) mit aktiver Last.

Uberspannung

Das Netzgerat PS 503A ist durch einen Uberspan-
nungsschaltkr2is gegen Uberspannungen geschuitzt.
Wenn die Spannung 26 V Uberschreitet, schaltet die
Schutzschaliung das Netzgerét runter.

BEACHTE

Der Purtl an dem der Uberspannungsschutz die
Sicherunqg dJurchbrennt, kann flir spezielle Anwen-
dungen curch Austausch der Zener-Diode verdndert
werden.

BETRIEB

Die folgenden Stufen zeigen die Benutzung der Be-
dienungselemante und Anschlisse des PS 503A.

1. Installieren Sie das PS 503A in einem Hochleistungs-
einschubkans! (falls vorhanden) einer Versorgungsein-
heit.

2. Drucken Sie die Taste OUT, um den Einschub mit
Strom zu varsorgen. Beachten Sie, daB die VOLTS-
Anzeigenlampa2nfar die + und — Spannung angehen (bei
niedrigen Spannungen sind die Lampen sehr dunkel).

Einfach-Betrieb (=20 V Maximum)

1. Stellen Sie: die +und — VOLTS-Einsteller auf etwa 2 V.

2. Drehen Sie die Einsteller CURRENT LIMIT an den An-
schlag im Gejenuhrzeigersinn (zum Schutze des Am-
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peremeters). SchiieBen Sie ein Amperemeter zwischen
den gemeinsamen AnschluB und dem + oder—AnschluB
und justieren Sie CURRENT LIMIT auf den gewiinschten
Ausgangsstrom.

3. Entfernen Sie das Amperemeter. Verbinden Sie die
Last mit dem gemeinsamen AnschluB und dem + oder—
AnschluB. Stellen Sie die + oder — Spannung auf den
gewunschten Wert.

Kombinierter Betrieb (40 V Maximum)

1. Stellen Sie die Einsteller fir + oder — VOLTS auf
etwa 2 V und drehen Sie die Einsteller fur CURRENT
LIMIT im Gegenuhrzeigersinn bis zum Anschlag (zum
Schutz des Amperemeters).

2. Verbinden Sie ein Amperemeter mit dem + und —
AnschiuB. Zuerst justieren Sie einen der CURRENT
LIMIT-Regler auf den maximal gewiinschten Strom, dann
justieren Sie den zweiten, bis die Anzeigelampe gerade
die hochste Helligkeit hat; beide Spannungsquellen
haben dann die gleiche Strombegrenzung.

3. Entfernen Sie das Amperemeter. Verbinden Sie die
Last mit dem + und — AnschluB und stelien Sie die
VOLTS-Regler so ein, daB die Addition der eingestellten
Werte der gewunschten Spannung entspricht. (siehe
Tracking-Betrieb fiir die gleichzeitige Variation der Aus-
gangsspannung).

Tracking-Betrieb

Wenn der Regler VOLTS DUAL TRACKING gezogen
wird, kann die Ausgangsspannung von beiden Versor-
gungsspannungen gleichzeitig in einem konstanten
Verhaltnis von Null bis zu dem mit VOLTS eingestellten
Wert variiert werden. Sind beispielsweise die + und —
VOLTS-Regler auf maximale Ausgangsspannung ein-
gestellt (ca. 20 V), konnen mit dem VOLTS DUAL
TRACKING-Regler beide Ausgangsspannungen
zwischen 0 V und 20 V variiert werden (Verhéltnis 1 : 1).
Ist andererseits eine Versorgungsspannung auf 10 V und
die andere auf 20 V eingestellt, hat jede 1 V-Anderung
der10 V-Versorgung eine 2 V-Anderung im 20 V-Ausgang
zur Folge (Verhaltnis 2 : 1).

Beachten Sie, daB unabh&ngig von der Einstellung
des VOLTS DUAL TRACKING-Reglers, die Ausgangs-
spannung bei Eindricken des Reglers ihren vorher ein-
gestellten Spannungswert annimmt. Dadurch ergibt
sich eine schnelle Umschaltmoglichkeit fir zwei vor-
eingestellte Ausgangsspannungen durch Dricken oder
Ziehen des Reglers VOLTS DUAL TRACKING. Wenn die
+ und — Versorgung im kombinierten Betrieb ange-
schlossen sind, variiet die Ausgangsspannung
zwischen 0 V und dem durch die + und — VOLTS-Regler
eingestellten Werte.
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Treppenspannungsbetrieb

Das PS 503A kann durch bestimmte Wahl der Last-
begrenzungen und Einstellungen eine Treppenspannung
erzeugen. Beispielsweise zeigt Abb. 1-7 einen Treppen-
spannungsausgang, wenn an die + und — Anschllsse
des PS 503A eine variable Last angeschlossen wird.
Wenn jede Versorgung auf lhre Maximalwerte (40 V, 1 A)
eingestellt ist, bleibt die Ausgangsspannung konstant,
solange die Last zwischen unendlich hohem Widerstand
und 40 Q liegt. In Bild 1-7 durch die durchgehende Linie
dargestellt. Bei diesem Kreuzungspunkt sinkt die Aus-
gangsspannung mit der Last und der Ausgangsstrom
bleibt bei 1 A begrenzt. Deshaib arbeiten beide Aus-
gangsspannungen unterhalb von etwa 40 Q als Strom-
quellen mit lastabh&ngiger variabler Ausgangsspan-
nung. Da beide Versorgungsspannungen auf die gleiche
Ausgangsspannung eingestellt sind, teilt sich jede Ver-
sorgung die Ausgangsleistung nach I?R. Falls eine Ver-
sorgung auf eine niedrigere Ausgangsspannung als die
andere eingestellt wurde, teilen sich die Ausgangs-
leistungen im gleichen Verhaltnis wie die Ausgangs-
spannungen.

Durch Einstellen der Versorgung E, auf eine Strombe-
grenzung von 0,5 A und durch Variation der Last wie im
vorherigen Beispiel, arbeiten die Versorgungen als Kon-
stantspannungsquellen bis die Last etwa 80 Q erreicht.
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TG1864-11

Abb. 1-7. Ausgangscharakteristik bei unterschiedlichen
Strémen, Spannungen und Lasten.
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Bei diesem Punkt wird die Versorgung E, mit threr 0,5
A-Begrenzung zur Konstantstromquelle und ihre Aus-
gangsspannung fallt mit der Last. Bei etwa 40 Q und
20 V leistet die Versorgung E; keinen Beitrag mehr zur
Ausgangleistung. Danach versorgt die Versorgung E,
die Last mit der gesamten Ausgangsleistung und arbeitet
als Konstantspannungsquelle mit einem Ausgangs-
strom, der abhéngig ist von der Last.

Bei etwa 20 Q wird die Versorgung E | zur Konstantstrom-
quelle mit einem maximalen Ausgangsstrom von 1A.
Deshalb ist bei der richtigen Wahl der Lastgrenzen und
der Einsteliungen jede von den vier Betriebscharakte-
ristiken méglich.

Ein zweiter Treppenspannungsausgleich kann durch
den Regler VOLTS DUAL TRACKING ein- oder ausge-
schaltet werden (siehe Tracking-Betrieb zur Funktions-
erlauterung des Reglers VOLTS DUAL TRACKING).

In Reihe geschaltete Netzgerite

Die Ausgédnge von zwei und mehr PS 503A kénnen,
wie in Bild 1-8 gezeigt, in Reihe geschaitet werden, um
eine Ausgangsspannung zu erreichen, die der Summe
der Einzelspannungen entspricht. Um die gewlinschte
Spannung zu erzielen, muB jede Versorgung individuell
eingestellt werden (siehe auch Tracking-Betrieb zur
gemeinsamen Einstellung der Ausgangsspannungen
Uber den VOLTS DUAL TRACKING-Einsteller).

BEACHTE

Das PS 503A hat interne Dioden, die lber dem Aus-
gang liegen und diesen im seriellen Betrieb mit
weiteren Netzgerdten gegen Spannungen mit umge-
kehrter Polaritdt schiitzen, falls eine Last kurzge-
schlossen oder eine Versorgungsspannung noch
nicht eingeschaltet ist.

Paraliel geschaltete Netzgerite

ENVERSICHT g

Parallel-Betrieb von Netzgeréten kann nur dann emp-
fohten werden, wenn eine in DurchlaBrichtung ge-
schaltete Diode, die die gewiinschten Spannungs-
und Stromwerte verarbeiten kann, jeweils zwischen
Netzgerdt und Last geschaltet wird. Das Fehlen einer
soichen Diode kann zur Beschéddigung des Netzgera-
tes fuhren.

Die Ausgénge von zwei und mehr PS 503A’s kénnen
wie in Abb. 1-3 gezeigt, parallel miteinander verbunden
werden, um e:nen Ausgangsstrom zu erhalten, der der
Summe der Einzelstréme entspricht. Um den gewtinsch-
ten Strom zu erhalten, muB jedes Netzgerat individuell auf
den gewilnschten Ausgangsstrom eingestellt werden.
AuBerdem muB jedes Netzgerat in einem Hochleistungs-
einschubkanai betrieben werden (TM 504 und TM 506)
um Strome von mehr als 0,8 A zu erzeugen (wie in Abb.
1-9 gezeiqgt).

BEACHTE
Die + und -- Versorgung sind intern in Reihe geschal-
tet. Deshalb kann die + und - Versorgung nicht extern
parallel geschaltet werden, um einen Ausgangs-
strom zu erhalten, der der Summe der Stréme aus
beiden Versorgungen entspricht.

Eine Versorgungsspannung sollte auf die gewlinschte
Ausgangsspannung eingestellt werden, die andere auf
eine etwas hohere Spannung. Die Versorgung, die auf
dem gewilinschten Spannungswert eingestellt wurde,
wird dann zur Konstantspannungsquelle, wahrend die
Versorgung mit der héheren Ausgangsspannung zur
Konstantstromquelle wird, was durch die Abnahme der
Ausgangsspannung auf den niedrigeren Spannungs-
wert bedingt ist.

NETZ- NETZ-
GERAT GERAT
— + - +
? o0 (P (O} e)

LAST
—S AN~

BEACHTE
Jede Versorgung ist an 0 bis 80 V Ausgangsspannung
angeschiossen. TG1864.12

TG1864-13
NETZ- NETZ-
GERAT GERAT
- + - +
000 009

LAST

—

BEACHTE
Jede Versorgung ist an 0 bis 2 A angeschlossen.

Abb. 1-8. Reihenschaltung von Netzgeraten
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Abb. 1-9. Paralleischaltung von Netzgeraten.
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Section 2—P$ 503A

SPECIFICATION AND
PERFORMANCE CHECK

SPECIFICATION

Performance Conditions

The electrical characteristics are valid only if the
PS 503A has been calibrated at an ambient temperature
between ‘ 20°C and + 30° C and is operating at an ambient
temperature between 0°C and +50°C unless otherwise

Items listed in the Performance Requirements column
are verified by completing the Performance Check in this
manual. Items listed in the Supplemental Information
column are not verified in this manual; they are either
explanatory notes or performance characteristics for

noted.

Voltage Outputs

Variable Current
Limiting

Minimum Resolution

which no limits are specified.

Table 2-1
ELECTRICAL CHARACTERISTICS

Performance Requirements

B CILIITETEE s

Supplemental Information

0V (100 mV) to at least 20 V dc
(20.1, —.1, +.4 V dc) with re-
spect to common terminal, or 0 V
to at least 40 V dc across the
plus and minus terminals.

Outputs either independentiy

variable or both variable at

a constant ratio of a common
control (Dual Tracking).

Less than 100 mA to at least 1A

when installed in a high-power

compartment.

Maximum limit; 1.5 A

Less than 100 mA to at least 400 mA
when installed in a low power
compartment.

Maximum limit; 600 mA

50 mV
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Characteristics

Table 2-1 (cont)

Performance Requirements

Load Regulation

Transient Recover

Line Regulation

Ripple and Noise
(2 Hz to 2 MHz instrument
not in current limiting.)

Temperature Coefficent

Stability

Supply Isotation from
Ground

Dual Tracking Mode
Offset Error

Qutput

Load Regulation

Line Regulation

Ripple and Noise
(2 Hz to 2 MHz)

Long Term Stability

Overload Protection

2-2

Supplemental Information

Within 3 mV with a 1 A load change.

Within 1 mV with a 400 mA load
| change.

<20 us for a constant voltage to
recover within 20 mV for a
nominal output voltage after a
400 mA change in output current.

Within 5 mV for a £10% line
voltage change.

3 mV peak-to-peak or less with a
1 A load.

1 mV peak-to-peak or less with
a 400 mA load (noise and
ripple increase unpredictably
when current is being limited).

If the two supplies are set indepen-
dently to any given voltage ratio, and
if both supplies are then monitored
and varied a given amount (by using
the VOLTS DUAL TRACKING cantrol),
the two supplies will maintain the
same voltage ratio as initially sct
within 50 mV; until one supply reaches
either 0 Vor 20 V.

+5 V Ground Reference Supply

475 V dc to 5.25 Vdc witha 5 olhm
load.

Within 100 mV with a 1 A load change.

Within 50 mV for a =10% line volt-
age change.

5 mV peak-to-peak or less with a 1 A
load.

0.025%/°C or less.

. 0.1% t5 mV (or less) of driftin 8
| hours. Line voltage, load and tem-

perature held constant.

350 V (dc ¢ peak ac).

Measured at a temperature be-

tween ~20°C and +30°C.

Measured at a temperature be-
tween 120°C and +30°C.

- 0.5% or less of drift.

Fixed {automatic) current limiting
and over-temperature shutdown.

REV. A, AUG. 1977
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Table 2-2
ENVIRONMENTAL

Characteristics

Pertormance Requirements

Supplemental Information

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

Operating and
Non-Operating

With the instruments compiete and oper-
ating, vibration frequency swept from

10 to 55 to 10 Hz at 1 minute per sweep.
Vibrate 15 minutes in each of the three
major axes at 0.015"” total displace-
ment. Hold 10 minutes at any major re-
sonance, or if none, at 55 Hz. Total

time, 75 minutes.

Shock

Operating and
Non-Operating

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

Table 2-3
PHYSICAL
Characteristic Information
Overall Dimensions {measured at maximum points)
Height 4.96 inches
126 mm
width 2.6 inches
66.8 mm
Length 11.71 inches
297.5 mm
Net Weight (Iinstrument only) 1ib13 0z
821 grams

REV OCT 1982
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PERFORMANCE CHECK

Introduction

This procedure checks the electrical characteristics of
the PS 503Athat appearin the Specification portion of this
section. Limits and tolerances given in the Supplemental
Information column are provided for user and service
information only, and should not be interpreted as re-
quirements for this Performance Check.

The electrical characteristics are valid only if the
instrument has been calibrated atan ambient temperature
between +20°C and - 30°C, andis operated atanambient
temperature between 0°C and 150°C unless otherwise
noted.

Limits and tolerances given in this Performance Check
are for the instrument under test and do not inciude test
equipment error. Limits and tolerances in this procedure

are instrument j.erformance requirements only if stated as
such in the Specification portion of this section.

Test Equipment Required

The followin:} test equipment, orequivalent, is required
to perform the performance check and adjustment
procedure. Test equipment characteristics listed are the
minimum required to verify the performance of the
equipment und.r test. Substitute equipment must meet or
exceed the stated requirements. All test equipment is
assumed to be operating within tolerance.

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

Table 2-4

Performance

Description __Requirements

Bandwidth, dc to 2 MHz;
minimum deflection factor,
1 mV/div; sweep rate,

10 ms/div to 1 us/div.

Oscilloscope

Digital voltmeter Range, zero to 1000 volts;

accuracy, within 0.1%.

Power Module Four compartments or more,

with one high-power

compartment.
Autotransformer Capable of supplying an
with ac volt- output voltage from 90
meter to 132 volts, ac; 120 W

of power at the upper
limits.

— - L

Coaxial cable Impedance, 50 Q; length,

42 inches; connectors, bnc.
Patch cord
(2 required)

Banana-plug-jack to banana-
plug-jack: length, 18 inches.

2-4

LIST OF TEST EQUIPMENT REQUIREMENTS

Application Example

Used throughout pro- Tektronix 5110,

cedure to provide 5B10N
display. Oscilloscope
System.

Tektronix DM 501
Digital Multimeter*

Voltage measqurements.

All tests. Tektronix TM 504

or TM 506.

General Radio
W10MTR3W Variac
Autotransformer.

Regulation and
rippie checks

Tektronix Part No.
012-0057-01.

Provides signal inter-
connection

Tektronix Part No.
012-0031-00 (black),
012-0039-00 (red).

Provides sigral inter-
connection
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Table 2-4 (cont)

Performance
Description Requirements Application Example
Adapter Bnc female to dual-banana Provides signal inter- Tektronix Part No.

plugs.
20 Q), 20 W, 5%,
(two 10 Q, 10 W in series).

Load resistor

Load resistor 50,5W, 5%.

499 kO, 1/2 W, 1%
or better.

Resistor
(2 required)

connection. 103-0090-00.

Load tests. Tektronix Part No.
308-0175-00

Load tests. Tektronix Part No.

308-0179-00.

Tektronix Part No.
323-0260-00.

Dual tracking detector
test.

1X passive probe Compatible with 5A-series
amplifiers used in

oscilloscope.

Tektronix P6028
Probe.

Provides signal inter-

connection.

‘Requires TM 500-Series Power Module.

Preliminary Procedure

1. Ensure that all test equipment and the PS 503A
under test are suitably adapted to the line voltage to be
applied. Refer to the installation section of the power
module manual.

2. Be certain that the POWER switch on the power
module is off and that the QOUTPUT pushbutton on the
PS 503A is in the out position.

3. Install the PS 503A in the far right (high power)
compartment of the power module.

4. Connect the power module to the autotransformer
and connect the autotransformer to the line voltage
source. Set the autotransformer voltage output control for
zero volt output.

5. Set all front-panel controls on the PS 503A fully
counterclockwise (ccw). Apply power to the power
module and press in the OUTPUT pushbutton on the
PS 503A. Push the PS 503A VOLTS DUAL TRACKING
control in.

REV A JUL 1980

6. Adjust the autotransformer to the nominal line
voltage and check that the two VOLTS indicator lights on
the PS 503A are on.

7. Set the vertical deflection factor for 1 mV/div and
sweep rate for 5 ms/div on the test oscilloscope. Use ac
coupling for the vertical amplifier unit during this
procedure.

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

9. Turn on all test equipment and allow at least twenty
minutes for the equipment to warm-up and stabilize.

NOTE

During warm-up time, attach banana pins to the
leads of the 20 Q and 5 Q load resistors so that they
can be inserted in the holes of the dual-banana
adapter. This allows the load resistors to be con-
nected as close as possible to the output terminals
on the PS 503A so contact resistance is kept to a
minimum.

2-5
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Performance Check Procedure

1. Check 0-20 Volt Output Voltage

a. Check that all controls on the PS 503A front panel
are fully ccw and thatthe 400 mA MAX indicator lightis off
(this light should remain off as tong as the PS 503A is
installed in the high-power compartment of the power
module). Also check that both CURRENT LIMIT indicator
lights are off. (For instruments SN B022064-below, these
lights may be on; if so, adjust the appropriate CURRENT
LIMIT control cw just enough to turn them off).

b. Set the digital voltmeter to the 2 volts dc range. Use
patch cords to connect the 120V floating output ter-
minals of the PS 503A to the digital voltmeter input
terminals; connect the red patch cord from the 0 -20V red
binding post to the digital voitmeter high input terminal,
and the black patch cord from the COMMON (black)
binding post to the digital voltmeter low input terminal.

¢. Check that the PS 503A + VOLTS controls are fully
ccw and check for a meter reading of .0000, within
-100 mV.

d. Set the digital voltmeter to the 200 volts dc range
and set the PS 503A ¢ VOLTS controls fully cw.

e. Check—for a meter reading of at ieast : 20.1 volts,
but less than * 20.4 volts.

f. Adjust the PS 503A - VOLTS controls fully ccw and
move the red patch cord from the 0- 20V red binding post
to the O 20V green binding post on the PS 503A.

g. Repeat parts 1c through 1le, using the PS 503A
VOLTS controls to check the 20 V supply.

h. Set the PS 503A  VOLTS controtls fully ccw and
move the red patch cord back to the 0 20V red binding
post on the PS 503A. Check to be certain that all PS 503A
front-panel controls are fully ccw.

2. Check Variable Current Limiting

a. Adjust the PS 503A + VOLTS controls for 5.0V
output. Move the red patch cord to the PS 503A 0-20V
green binding post and adjust the PS 503A VOLTS
controls for 5.0 V output. Move the red patch cord back
to the PS 503A 0 20V red binding post.

26

b. Disconnect the red patch cord from the digital
voltmeter high input terminal and set the digital voltmeter
to the 2000 mA <ic range. Reconnect the red patch cord to
the digital voltmeter high input terminal.

¢c. Check for a current reading of less than 100 mA
for the 20 V supply. The PS 503A + CURRENT LIMIT
light should be on.

d. Move the red patch cord from the PS 503A 0 - 20V
red binding post to the PS 503A 0—-20V green binding
post.

e. Check 1or a current reading of less than 100 mA
for the 20V supply. The PS 503A - CURRENT LIMIT
light should e on.

f. Rotate the PS 503A - CURRENT LIMIT control fully
CW.

g. Check for a current reading of more than
1000 mA. but less than 1500 mA for the 20 V supply.

h. Reconnect thered patch cord tothe PS 503A0 -20V
red binding post and rotate the PS 503A + CURRENT
LIMIT control fulty cw.

i. Check foracurrentreading of morethan 1000 mA,
but less than 1200 mA for the 20 V supply.

j. Setall controls on the PS 503A front panel fully ccw
and retain the digital voltmeter connections to the
PS 503A.

3. Check Load Regulation

a. Disconnect the red patch cord from the digital
voltmeter input terminal and set the digital voltmeterto the
20 volts dc range. Reconnect the red patch cord to the
digital voltmeter high input terminal; the meter reading
should indicate approximately zero volts. Both CURRENT
LIMIT lights on the PS 503A front panel should be off and
remain off during the load regulation check.

b. Rotate the: CURRENT LIMIT control on the PS 503A
fully cw.



c. Adjust the PS 503A + VOLTS fine and coarse
controls for ameter reading between +19.900 and +19.980
volts. Note and record the exact open-circuit voltage
reading before applying the adapter (with load resistor
attached) in part d of this step.

d. Insert the leads of the 20 Q, 5% resistor into the
holes of a dual-banana plug adapter and connect the
adapter to the patch cord jacks, which remain connected
to the PS 503A 0—20V red and the COMMON binding post
terminals. Observe correct polarity for the adapter (GND
to COMMON).

e. CHECK—that the meter reading does not change
more than 3 mV (three counts of the most right-hand
digit).

NOTE

If the reading on the digital voltmeter changes by
more than 3 mV, another 20 (1, load resistor having a
resistance value closer to 20 (1 should be used, or
the voltage output from the PS 503A can be reduced
to t19.000 (step 3c).

f. Remove the adapter (with load resistor) from the
PS 503A patch cord jacks. Move the red patch cord to the
0 20V green binding post terminail.

g. Adjust the PS 503A — VOLTS fine and coarse
controls for ameter reading between ~19.900 and —19.980
volts. Note and record the exact open-circuit voltage
reading before applying the adapter (with load resistor
attached) in part h of this step.

h. Insert the leads of the 20 Q, 5% resistor into the
holes of a dual-banana adapter and connect the adapterto
the patch cord jacks, which remain connected to the
PS 503A 0-20V green and the COMMON binding post
terminals. Observe correct polarity for the adapter (GND
to COMMON).

i. Check—that the meter reading does not change
more than 3 mV (three counts of the most right-hand
digit).

4. Check Line Regulation

a. Note the exact voltage reading displayed on the
digital voltmeter with the adapter and load resistor still
attached to the PS 503A 0—20V green and COMMON
binding post terminals (-19.900 to —19.980 volts).

Specification and Performance Check—PS 503A

b. Adjust the autotransformer 10% below and 10%
above the nominal line voltage setting.

c. Check—that the voltage reading displayed on the
digital voltmeter does not change more than =5 mV (5
counts) for each 10% line voltage change. Readjust the
autotransformer to the nominal line voltage.

d. Remove the adapter (with load resistor) from the
patch cord jacks. Move the red patch cord to the 0—-20V
red binding post terminal. Reconnect the adapter {(with
load resistor) to the patch cord jacks. Observe correct
polarity for the adapter (GND to COMMON).

e. Note the exact voltage reading displayed on the
digital voltmeter with the adapter and load resistor still
attached to the 0 20V red and COMMON binding post
terminals (+19.900 to +19.980 volts).

f. Adjust the autotransformer 10% below and 10%
above the nominal line voltage setting.

g. Check—that the voltage reading dispiayed on the
digital voltmeter does not change more than £5 mV (5
counts) for each 10% line voltage change. Readjust the
autotransformer to the nominal line voltage.

5. Check Ripple and Noise

a. Disconnect the patch cords from the PS 503A
0 -20V red and COMMON binding post terminals and
reconnect the dual-banana adapter (with load resistor)
directly to the 0—20V red and COMMON binding post
terminals; observe correct polarity of the adapter (GND to
COMMON).

b. Connect the output of the adapter to the vertical
input of the oscilloscope, using a 42-inch bnc cable. Set
the oscilloscope vertical deflection factor for 1 mV/div
(calibrated).

c. Slowly adjust the autotransformer output voltage
10% below and then 10% above the nominal line voltage.

d. Check—the signal display on the oscillosocpe for
less than 3 mV peak-to-peak (within three vertical
divisions) at all points of the specified voltage limits.

e. Readjust the autotransformer to the nominal line
voltage.
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f. Connect the adapter (with load resistor attached) to
the PS 503A 0- 20V green and COMMON binding post
terminals; observe correct polarity of the adapter (GND to
COMMON).

g. Repeat steps 5¢ through 5e to check the ripple and
noise of the PS 503A 20 V supply.

h. Readjust the autotransformer to the nominal line
voltage and disconnectall connections from the PS 503A.

6. Check Dual Tracking Mode Ofiset Error

a. Pull out the PS 503A VOLTS DUAL TRACKING
control and set it fully ccw to ensure minimum output
voltage while connecting the resistors.

b. Connect the two 4.99 kQ}, 1% resistors in series
between the PS 503A0- 20V green and 0--20V red binding
post terminals. Do not connect the junction of the two
resistors to the COMMON terminal or the chassis.

c. Connect the black patch cord from the digital
voltmeter low terminal to the PS 503A COMMON binding
post, and thered patch cord from the digital voltmeter high
terminal to the PS 503A 0--20V red binding post.

d. Set the PS 503A VOLTS DUAL TRACKING control
fully cw and adjust the PS 503A ¢+ VOLTS controls for a
meter reading of +18 V, - 0.1 volit.

e. Connect the red patch cord to the 0--20V green
binding post and adjustthe PS 503A VOLTS controlsfor
a meter reading of 18V, 0.1 volt.

f. Disconnectthe red patchcord from the 0--20V green
binding post and connect it to the junction of the two
4.99 kQ3, 1% resistors. Check that the digital voltmeter
indicates a dc voltage less than 1 V.

g. Set the digital voltmeter to the 2-volts dc range and
adjust either the + VOLTS or VOLTS controls on the
PS 503A to obtain a meter reading of 0 V. dc (- 100 mV).

h. Adjust the PS 503A VOLTS DUAL TRACKING
control slowly from cw to ccw.

i, Check—that the meter reading remains within
t25 mV of zero volts.

j. Set the PS 503A VOLTS DUAL TRACKING contro!
fulty ccw an+{ nush the control knob in. Disconnect both
patch cords and the two resistors from the binding post
terminals.

7. Check +5 Volt Output Voltage

a Connect the digital voltmeter between the +5V@1A
ground referenced red hinding post and the ground white
binding post.

b Push in the OUTPUT button and check that the two
VOLTS indicazor lights are on.

¢ Checkt forameterreading of +4.75to +5.25 volts.

d Connect a 5, resistor between the t5V@1A
ground reternced red binding post and the ground
(white) binZing post.

e. Check that the meter reading does not change by
more than 100 mV.

8. Check - 5 Volt Qutput Voltage Regulation

a Adjust the autotransformer output voitage from the
fow limit to the high limit as indicated in Table 2-5.

b Check that the digital voltmeter reading does not
change mor: than 50 mV for a ptus 10% or minus 10% line
voltage changa.

¢ Disconnect the digital voltmeter.

d Connect the probe of the test oscilloscope between
the : 5V binding postand the ground (white) binding post.

e. Adjus: the autotransformer output voltage from the
low limit t¢: the high limit as indicated in Table 2-5.

f Check - the test oscilloscope display for not more
than 5 mV peik-to-peak ripple and noise.

g Return the autotransformer to the nominal line
voltage setting.

h. Disconnect the test oscilloscope probe from the
binding posts
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i. Press and release the PS 503A OUTPUT button to
turn off the power to the PS 503A.

Table 2-5
POWER MODULE UNIVERSAL TRANSFORMER

Line Regulating Ranges
Selector
Block {
_ Position | 110-Voits Nominal i 220-Volts Nomina
L 90 VAC to 110‘VAﬂ,.]_8Q.V_AC to 220 VAC.
M 99 VAC to 121 VAC |198 VAC to 242 VAC
H (108 VAC to 132 VAC 1216 VAC to 264 VAC
Line Fuse |

Data s 1.6 A slow-blow , [ 0.8 A slow-blow

9. Check Variable Current Limiting

a. Turn the power off to the TM 500 Series Power
Module and remove the PS 503A from the high-power
compartment and install the PS 503A in the low-power
compartment.

b. Turn on the power to the power module and press
the PS 503A OQUTPUT button in. Set all front panel
controls fully ccw and allow approximately three minutes
for the equipment to stabilize.

¢. Check—that the 400 mA MAX indicator light is on.

d. Adjust the PS 503A + VOLTS and — VOLTS coarse
controls to the 4 V position (leave the fine controls fully
cCw).

e. Setthedigital voltmeter to the 2000 mA position and
connect the black patch cord from the digital voltmeter
low terminal to the PS 503A COMMON binding post and
the red patch cord from the digital voltmeter high terminal
to the PS 503A 0-20V red binding post.

Specification and Performance Check—PS 503A

f. Set the PS 503A + and — CURRENT LIMIT controls
fully cw.

g. Check—that the digital voltmeter indicates a
current reading of more than 400 mA, but less than
600 mA. The + CURRENT LIMIT light should be on.

h. Move the red patch cord from the 0—20V red binding
post to the 0—20V green binding post.

i. Check—that the digital voltmeter display indicates a
current reading ot more than 400 mA, but less than
600 mA. The — CURRENT LIMIT light should be on.

j. Set the PS 503A - CURRENT LIMIT control fully
CCw.

k. Check—thatthe digital voitmeterindicates acurrent
reading of less than 100 mA. The — CURRENT LIMIT light
should remain on.

. Move the red patch cord from the 0-—-20V green
binding post to the 0—20V red binding post and set the
PS 503A + CURRENT LIMIT control fully ccw.

m. Check—that the digital voltmeter indicates a
current reading of less than 100 mA. The + CURRENT
LIMIT light should be on.

n. Turn off all power to the power module. Push and
release the PS 503A OUTPUT button and set all other
front-panel controls fully ccw.

0. This completes the Performance Check Procedure
for the PS 503A.
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Introduction

This adjustment procedure is to be used to restore the
PS 503A to original performance specifications. Adjust-
ment need not be performed unless the instrument fails to
meet the requirements listed in the Specification section,
or the Performance Check cannot be completed satisfac-
torily.

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 test equipment listed in Table 2-4 or equivalent, is
required for adjustment of the PS 503A. Specifications
given for the test equipment are the minimum necessary
for accurate adjustment and measurement. All test equip-
ment is assumed to be correctly calibrated and operating
within specification.

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

Preparation

a. Remove the left-hand and right-hand side covers of
the PS 503A to gain access to the component side of the
circuit boards. Pull the rear end of the side cover outward
from the side of the instrument (the cover snaps into
place).

b. Install the PS 503A into the far right (high power)
power module compartment, or if appropriate, connect
the PS 503A to the power module by means of the flexible
plug-in extender. If a flexible extender is used, current
limiting switch S95 must be engaged in the maximum
current (HI) position. See Fig. 3-1 for switch location.

c. Set the power module for the line voltage to be
applied (see power module manual) and connect it to the
autotransformer, then connect the autotransformer to the
line voltage source. Be sure that the power switch is off.

REV A JUL 1980

Section 3—PS 503A

ADJUSTMENT

d. Install all TM 500-series equipment, including the
PS 503A into the power module.

e. Connectall test equipment to a suitable line voitage
source.

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

g. Set the autotransformer to the nominal line voltage
setting.

Initial Control Settings

Set the following controls during warm-up time:

PS 503A Dual Power Supply

—~ VOLTS (coarse and fine) fully ccw
+ VOLTS (coarse and fine) fully cww
CURRENT LIMIT
Plus supply fully ccw
Minus supply fully ccw
VOLTS DUAL TRACKING pushed in and
fully ccw

R45
+20V Adj

3 R145
1- —20V Adj
1864-14

Fig. 3-1. Location of +20 V and —20 V adjustment.
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1. Adjust 20 Volt Output Voltages

a. Check—that all controls on the PS 503A front panel
are fully ccw and the 400 mA MAX indicator light is off
(this light shouid remain off as long as the PS 503A is
installed in the high-power compartment of the power
module). Also check that both CURRENT LIMIT indicator
lights are off. (For instruments SN B022064-below,. these
iights may be on; if so, rotate the appropriate CURRENT
LIMIT control cw just enough to turn them off).

b. Set the digital voltmeter to the 2 voits dc range and
check for a meter reading of zero volts, =100 mV.

c. Set the digital voltmeter to the 200 volts dc range.
Use patch cords to connect the plus 20 V floating output
terminals of the PS 503A to the digital voltmeter input
terminals; red patch cord from the 0 - 20V red binding post
to the digital voltmeter high input terminal, and the black
patch cord from the COMMON (black) binding posttothe
digital voltmeter low input terminal.

d. Turnthe PS 503A + VOLTS fine and coarse controls
fully cw.

e. Adjust--R45, +20 Adj, for a meter reading of +20.2
volts, £0.1 voit See Fig. 3-1 for adjustment location.

f. Adjust th2 PS 503A t+ VOLTS fine and coarse
controls fully cow and move the red patch cord from the
0 -20V red birding post to the 3 20V green binding post.

g. Turnth=##S 503A -VOLTSfineandcoarse controls
fully cw.

h. Adjust--R145, —20 Adj, for a meter reading of —20.2
volts, £0.1 voit. See Fig. 3-1 for adjustment location.

i. Adjust th= PS503A — VOLTS fine and coarse
controls fully cow.

i. This completes the adjustment portion of this
procedure However, to verify satisfactory performance
after adjustment, perform the complete Performance
Check procedure as specified in Section 2 of this manual.
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MAINTENANCE AND

INTERFACING INFORMATION

PREVENTIVE MAINTENANCE

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

CORRECTIVE MAINTENANCE

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

TROUBLESHOOTING

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

FUNCTIONS AVAILABLE AT REAR
CONNECTOR

Pins are available at the rear connector for routing
signals to and from the PS 503A for specialized
applications (see Fig. 4-1, Input-Output Assignments for
Plug-In Rear Interface Connector). One or more com-
partments of a multi-plug-in power module can be wired
with barriers installed to provide specific functions
between compartments. See power module instruction
manual for additional information.

FUNCTION PROGRAMMING OF REAR
INTERFACE CONNECTOR

Remote Resistance Program

Remove the jumpers from F - F (+Volts supply) and H -
H (—Volts supply). Instalt jumpers between E - E (+Volts
supply) and G - G (—Volts supply).

Connect a 10.0 kQ, 1% resistor between pins 28A and
28B (+Volts supply) and pins 27A and 27B on the interface
connector. Install the PS 503Ainto a TM 500 Series Power
Module. Connect a digital voltmeter between the +20-volt
and common output terminals and between the —20-volt
and common output terminals. Adjust R45, +Adj and
R145, —Adj to obtain a 20 V reading for each supply or the
supply being programmed. Turn off the PS 503A and
remove the 10.0 kQ, 1% resistor.

NOTE

Do not turn on the PS 503A without a program
resistor connected between pins 28A and 28B
(+Voits supply) and pins 27A and 27B (—Volits
supply) on the interface connector or the over-
voltage protection circuit will cause the fuse to blow.

The PS 503A has now been programmed at 500 Q/volt
up to 20V, i.e.,, a 1 kQ2 change in the program resistor
results in a 2 V change in the PS 503A output.

A capacitor connected across the points marked Cy+
or Ce— may be needed to stop oscillations caused by the
lead length associated with the program resistor.

Remote Voltage Program

Dual Tracking. Remove the jumper from A - A, then
connect a jumper between B - B.

Connect the + lead of the remote voitage to pin 20A and
the — lead to pin 24A and 24B on the interface connector.
Install the PS 503A into a TM 500 Series Power Module.
Connect a digital voltmeter between the +20V and
common output terminals and between the —20 V and
common output terminals. Apply 9 V from the remote
voltage source to the PS 503A. Adjust R45, +Adj and
R145, —Adj to obtain a 20 V reading for each supply.
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Fig. 4-1. Input-Output pin assignments for Rear-Interface connector (Rear View).
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Fig. 4-1 (cont). Input-Output pin assignments for Rear-Interface connector (Rear View).
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The PS 503A has now been programmed so thata9 V
remote input voltage results in a 20 V output. By removing
C34 and applying a waveform that varies between 0 and
+9 V, both + and — supply outputs will follow the input
remote voltage source. The slew rate and accuracy when
operated this way is dependent on the load and the change
in the output voltage.

fndividual Supplies. Remove the jumper from D - D
(+Volts supply) and K - K (—Volts supply). Install jumpers
between C - C (+Voits supply) and J - J (—Volts supply).

Connect the + lead of the remote voltage to pin 24A or
24B (+Volts supply) or pin 25A (—Volts supply) and the —
lead to pin 25B (+Volts supply) or pin 24A or 24B ( —Volts
supply) on the interface connector. Install the PS 503A
into a TM 500 Series Power Module. Connect a digital
voltmeter between the +20 V and common output ter-
minals and between the —20V and common output
terminals. Apply 9 V from the remote voltage source to the
PS 503A. Adjust R45, +Adjand R145 —-Adjtoobtaina20 V
reading for each supply or the supply being programmed.

The PS 503A individual supplies have now been
programmed so that a 9 Vremote input voltageresultsina
20 V output. One or both supplies may now be in-
dependently swept from 0 to 20 V. The slew rate depends
on the load and the change in output voltage.

Remote Output (Remote Sensing)

+Volts Supply. Remove the + sense wire (blk-red wire)
from the post of the red-connector and the + sense
common wire (wht-red) from the upper front portion of the
circuit board. Insulate the bare end of the wire.

Connect the remote load between pin 21A (+Volts
supply common) and pin 22A ( +Volts supply output) on
the interface connector.

Connect intertace connector pins 24A and 24B to pin
21A (t Volts supply common) at the remote load connec-
tion.

Connect interface connector pin 23A (+Volts supply
sense input) to pin 22A { + Volts supply sense output) at the
remote load connection.

Install a 50 uF, 25V dc (minimum rating) capacitor
across the remote load. To stop oscillations caused by
lead length an additional capacitor may be needed across
the point marked Cg+.
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—Volts Supply. Remove the — sense wire (blk-vio wire)
from the post of the green connector and the — sense
common wire (wht-red) from the fower front portion of the
circuit board. Iasulate the bare ends of the wires.

Connect the remote load between pin 21B (—Volts
supply common) and pin 22B (—Volts supply output) on
the interface connector.

Connect intarface connector pins 24A and 24B to pin
21B ( Volts supply common) at the remote load connec-
tion.

Connect inlerface connector pin 23B (—Volts supply
input) to pin 228 (—Volts supply output) atthe remote load
connection

Install a 50 uF, 25 V dc (minimum rating) capacitor
across the renote load. To stop oscillations caused by
lead length an additional capacitor may be needed across
the point marked Cg—.

Combined Supplies. Remove the + sense wire (blk-red
wire) from the post of the red-connector and the — sense
wire (blk-vio wire) from the post of the green connector.
Remove frorm the charcoal gray connector two of the
wires. Insulate the bare ends of the wires.

Connect the remote load between pin 22A (+Volts
supply outptiti or pin 22B (—Volts supply output) on the
interface conneactor.

Connect inierface connector pins 24A and 24B to both
pin 21A (1t Volts supply common) and pin 21B {—Volts
supply comman) at the remote load connection.

Connect :nterface connector pin 23A (+Voits supply
sense input) to pin 22A (-+Volts supply sense output} and
pin 23B { Volts supply input) to pin 22B (—Volts supply
output) at the remote load connections.

Install a 5C uF, 25 V dc (minimum rating} capacitor
across the remote load. To stop oscillations caused by
lead length an additional capacitor may be needed across
the points marked Cy+ and Cr .

Dual Operation of +Volts and —Voits Supplies. Remove
the - sense wire (blk-red wire) from the post of the red-
connector and the - sense wire (blk-vio wire) from the
post of the green connector. Remove from the charcoal



gray connector two of the wires. Insulate the bare ends of
the wires.

Connect the remote load between pin 21A {+Volts
supply common) and pin 22A (+Voits supply output) and
between pin 21B (—Voits supply common) and pin 22B
(—Volts supply output) on the interface connector.

Connect interface connector pins 24A and 24B to both
pin 21A (+Volts supply common) and pin 21B (—Volts
supply common) at the remote ioad connection.

Connect interface connector pin 23A (+Volts supply
sense input) to pin 22A (+Voits supply sense output) and
pin 23B (—Volts supply input) to pin 22B (—Volts supply
output) at the remote load connection.

Install a 50 uF, 25 V dc (minimum rating) capacitor
across the remote load. To stop oscillations caused by
lead length an additional capacitor may be needed across
the points marked C¢+ and Ce—.

Maintenace and Interfacing Information—P$S 503A

REPACKAGING FOR SHIPMENT

If the Tektronix instrument is to be shipped to a Tektronix
Service Center for service or repair, attach a tag showing:
owner (with address) and the name of an indivdual 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 yourinstrument was
shipped. If the original packaging is unfit for use or not
available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to
protect the finish of the instrument. Obtain a carton of
corrugated cardboard of the correct carton strength
and having inside dimensions of no less than sixinches
more than the instrument dimensions. Cushion the
instrument by tightly packing three inches of dunnage
or urethane foam between carton and instrument, on all
sides. Seal carton with shipping tape or industrial
stapler.

The carton test strength for your instrument is 200
pounds.
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Introduction

This section of the manual contains a description of the
circuitry used in the PS 503A Dual Power Supply. In-
dividual descriptions are separated into the following
parts: Dual Tracking, Reference Supply, Automatic
Crossover, Constant Voltage/Current Limited Output,
Load Regulation, Power Line Regulation, Power Supplies,
Over-voltage Protection, and Output Current Selection.
Refer to the appropriate diagrams in the Diagrams section
of this manual while reading the circuit description.

NOTE

The negative and positive supplies operate iden-
tically. The two supplies are internally connected
with a common front-panel VOLTS DUAL
TRACKING control for varying the output of both
supplies at a constant ratio. Therefore, except for
Dual Tracking operation, this discussion will cover
only the positive supply.

Dual Tracking

When the VOLTS DUAL TRACKING knob is pulied out,
S30 disconnects the input to the reference buffers (U35
and U135) from the fixed voltage at the collector of Q30
and connects it to the potentiometer wiper arm of the
VOLTS DUAL TRACKING control, R30.

Reference Supply

The reference supply consists of temperature-
compensated, constant-current circuit Q30-Q25-VR24.
This circuit furnishes constant voltage to voltage-follower
buffer U35 and to the current limiting circuitry. Voltage-
follower buffer U35 supplies voltage to inverter-follower
buffer U135. The U135 buffer then supplies reference
voltage to + voltage error amplifier U45. The constant
current circuit supplies current to the current-limiting
circuitry via Q80.

Automatic Crossover

The positive supply employs two operational
amplifiers; U45 and U55. Amplifier U45 controls output

Section 5—PS 503A

CIRCUIT
DESCRIPTION

voltage, while U55 controls output current. For any value
of load resistance, the power supply acts either as a
constant-voltage source or a current source—but never
both. Automatic crossover is accomplished by combining
the outputs from pin 6 of U45 and US55 in a negative-true,
“"OR" gate configuration (see Fig. 5-1). The amplifier with
the lower output voltage at pin 6 causes its associated
diode (CR45 or CR48) to conduct, which eventually
reverse biases the other diode. A portion of the current
available from R87 is then diverted away from the base of
Q85 and to the amplifier with the lower output. The
remainder of the current drives the base of Q85, which in
turn controls the current through the series-pass tran-
sistor in the Power Module to the load.

Constant Voltage/Current Limited Output

Output current or voltage varies when an imbalance
occurs between the comparison voltage at pin 2 and 3 of
either U45 or U55. Thisimbalance is caused by achangein
the load resistance or in the reference voltage selected by
CURRENT LIMIT control R70 or by + VOLTS coarse
control R50A. Fig. 5-2 illustrates the output characteristics
of the power supply with various currents, voltage and
loads.

CURRENT LIMIT control R70 establishes the non-
inverting reference input to pin 3 of US55, the current-
controlling amplifier.

With no load connected to the output terminals, R = ¢,
| = 0and E = Sy, the front-panel voltage limit setting (see
Fig. 5-2). When a load is connected to the power supply
output terminal, output current increases, which resultsin
an increase in the voltage drop across current-sensing
resistor R67. Thisdrop provides the inverting inputto pin 2
of U55. If the voltage at pin 2 exceeds the reference voltage
at pin 3, then the voltage at pin 6 drops to a level where
CR48 turns on and CR45 is reverse biased; thus, control
crosses over to US55, the current controlling amplifier. U55
holds the voltage at pin 2 to that set at pin 3 by R70, the
CURRENT LIMIT control (Sci). The supply is now in
current-limit operation (see Fig. 5-2).



Circuit Description—P$ 503A

VOLTS
13A DU\AL TRA(I:KING
RECTIFIER A OOELACE | m30 \ ;
25 VAC FILTER U35, U135 S 830
Q25, Q30, Q80 g \
138
Q85
[currenT LimiT] R87 a
: - SERIES
LINE R70 J\ PASS
REGULATOR CR48 TRANS
Uss 6
5v 2
R39 l
A
R38 C38 §
2 - VOLTS
42
Nl
R4S
+ Adj
Fig. 5-1. Simplified block diagram of PS 503A.
Load Regulation
OUTPUT .
OPEN CON%L‘E';X}’I%'&TAGE With no load connected to the output terminals, all of
/ o 0 o the output current flows through feedback divider R50A-
Svi ) d p SN R50B-R42 (approximately 2 mA/V) and back to the minus
/ / E% side of C10. When a load is connected to the output
// / aF terminals, output current must increase to maintain the
- / // ;g output voltage
ww
w / o/ o
w o/ "Q} So
3 /]Q'/ C2/4 y An increase in output current cannot occur unless the
Lt &/ // i drive to the base of Q85 and the series-pass transistor
g / Vs c P (located in power module) is also increased. The increase
o /s A pAd in the voltage differential between pin 2 and 3 of U45
g ;) 7 9/ necessary to drive Q85 and the series-pass transistor
- / // // (refer tothe discussion of constant voltage/current limited
/ _ e sag;’.’r‘g) operation) is obtained by applying the lower voltage at the
//// + output terminal to the inverting input (pin 2) of U45
’/// \ 09 causes a more positive output at pin 6 of U45, reducing the
S conduction of CR45. The current no longer going through
LOAD CURRENT (I} CcL CR45 now gaes to the base of Q85.
Sy = Front panel voltage limit setting
SCL = Front panel current limit setting
E!.!; = Rg = crossover value of load resistance
ScL 1864-16 Power Line Regulation

Fig. 5-2. Operating charactertistics with various voltages.
current, and loads.

Q15 and associated components make-up a shut-down
equalizer circuit. When the TM 500 Series Power Module
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power switch is turned off, or power fails, the shut-down
equalizer circuit will cause the supply (+ or —) that has the
lightest load to reduce its output voltage to prevent spiking
of the lightly loaded supply as the filter capacitor is
discharged.

Power Supplies

+27 V Integrated Circuit Pre-regulator. Zener diode
VR20 and emitter follower Q20 form a voltage regulator to
supply U35 and U135.

+5 V Ground-Referenced Supply. The power module
supplies +11.5 V through pins 2A and B and 3Aand Bon
the plug-in rear connector to pins 1 and 3 of integrated
circuit U1. U1 provides a regulated +5 V output limited at
1 A from pins 2 and 3 to output connectors J1 and J2 on
the front panel.

Circuit Description—P$S 503A

Over-voltage Protection

When the voltage at the PS 503A front-pane! + output
terminal reaches about 26 volts, over-voltage protection
silicon controlled rectifier (scr) Q65 turns on. Q65 turning
on shorts the +33 volts supply to the COMMON terminal,
causing the power supply to shut down.

NOTE

By changing Zener diode VR64, different over-
voltage levels can be obtained.

Output Current Selection

If the PS 503A is operated in any compartment of a
TM 500 Series Power Module except the high power
compartment of the TM 504 and TM 506 Power Modules,
S95 reduces the current limit to 400 mA and turns on
400 mA limit indicator LED.
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REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are avarlable from or through yourlocal Tektromix. Inc. Field Otfice
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 tatest circuit
improvements developed in our engtneering department it)s therefore important. when
ordering parts. to include the following information in your order' Part number. instrument
type or number seral number and modification number it applicable

It a part you have ordered has been replaced with a new or improved part. your local
Tektronix. Inc Field Office or representative willcontactyou concerning any change in part

number

Change information 1t any 1s located at the rear of this manuat

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this senal number
00X Part removed after this senal number
ITEM NAME

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

ABBREVIATIONS
ACTR ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY QTz QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCUIT RF RADIO FREQUENCY
come COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND  SEMICONDUCTOR
ELCTLT  ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND  INCANDESCENT ww WIREWOUND
LED LIGHT EMITTING DIODE XFMR TRANSFORMER
NONWIR NON WIREWOUND XTAL CRYSTAL
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Replaceable Fleclrical Parts - PS S503A

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mir,
Code Manulsctyrer Address Clly, Siate, Zip
00213 NYTRONICS COMPOMENTS GROUP INC ORMMGE ST OARLINGTON SC 28532
SUBSTOIARY OF NYTRONICS INC
01121 ALLEN-BRADLEY CO 1201 SOUTH 2O ST MILMDUXEE NI 53204
01295 TEXAS INSTRUMENTS INC 13500 N CENTRAL EXPRESSHAY DALLAS TX 75285
SEKRICONOUCTOR GROUP P 0 BOX 225012 W/S 49
02735 RCA CORP ROUTE 202 SCHERVILLE NJ 08878
SOLIO STATE OIVISION
03508 GENERAL ELECTRIC CO N GEMESEE ST AUBURN NY 13021
SEHI-CONDUCTOR PRODUCTS DEPT
04713 NOTORCLA INC 5005 € MCOORELL RO PHOENIX Al 85008
SEMICONDUCTOR GROUP
05397 UNION CARBIDE CORP MATERIALS SYSTEMS 11901 MADISON AVE CLEVELAND OH 44101
oty
07263 FAIRCHILD CAMERA AND INSTRUMENT CORP 464 ELLIS ST MOUNTAIN VIEH CA 94042
SERICOHOUCTOR 01V
07716 TRY INC 2850 MT PLEASANT AVE BURLINGTON 1A 52601
TR ELECTRONICS COHPONENTS
TRM IRC FIXED RESISTORS/BURLINGTON
12697 CLAROSTAT MR CD INC LORER HASHINGTON ST DOVER KH 03820
12354 MICROSB4I CORP 8700 € THOMAS RO SCOTTSOALE Al 85252
P 0 BOX 1390
14552 MICRO/SEXICONDUCTOR CORP 2830 S FAIRVIEA ST SONTRA fNA Ch 92704
14936 GENERAL INSTRUMENT CORP 600 W JOHN ST HICKSVILLE NY 11802
DISCRETE SEMI CONOUCTOR DIV
19701 NEPCO/ELECTRA INC P 0 80X 760 MINERAL MELLS TX 76067
A NORTH AMERICAN PHILIPS CO
31918 [TT SCHADON INC 8081 WALLACE RD EDEN PRAIRIE ¥ 55343
32997 BOURNS [NC 1200 COLUMBIA AVE RIVERSIOE CA 92507
TRINPOT DIV
54473 MATSUSHITA ELECTRIC CORP OF AMERICA  ONE PANASONIC mAY SECAUCUS NJ 07094
56289 SPRAGUE ELECTRIC CO 87 MARSHALL ST NORTH ADAMS #A 01247
57668 RO4 CORP 16831 MILLIKER AVE IRVINE CA 92713
58361 GENERAL INSTRUMENT CORP 3400 HILLVIBt AVE PALD ALTO CA 94304
OPTOELECTRONICS 01V
58474 SUPERIOR ELECTRIC CD THE 383 MIOOLE ST BRISTOL CT 05010
59560 TUSONIX [NC 2155 N FORBES 6LVD TUCSON, ARIZI0HA 85705
53821 CENTRALAB INC 7158 HERCHANT AVE EL PASO TX 73915
SUB NORTH AMERICON PHILIPS CORP
71400 MCGRAR-EDISON CO 502 EARTH CITY PLAIA ST LOUIS MO 63178
BUSSHA WFG DIV P 0 80X 14480
71744 GENERAL INSTRUMENT CORP LoMP DIV 4533 N RAVENSMDOD AVE CHICAGO IL 60840
80009 TEKTRONIX INC 4300 S W GRIFFITH OR BEAVERTON OR 97077
P 0 80X 500
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Tektrontx

SgrhllAsssmbly No.

Raplacgable Elactrical Parts - PS8 S03A

Ll
a1c2

A0c3
a103
A1Ce
A1C10
A1C19
A1C20
A1C20

A1C34
A1c34
A1C38
f1C38
A1CSS
A1CS8

A1C60
AMCB4
A1C54
A1085
A1C110
A1C119

A1C120
A1C120
A1C138
A1C138
A1C145
A1C155

A1C158
A1C160
A1C187
A1C167
A1R10
A1(R24

A1CR3S
ACRSS
A1CR48
A48
A1CRSS
A1CRS0

A1CREE
Ai(R78
AicRi10
A1CR135
AiCR145
A1CR146

AiCRi48
A1CR155
A1CR160
A1CR167

REV FEB 1588

6?0-3291 -00
670-3281-01
870-3281-02
670-3281-03
670-3291-04

670-3281-00
670-3281-01
670-3281-02
670-3281-03
670-3281-04
203-0081-00

290-0525-00
280-0522-00
280-0745-00
280-0320-00
283-0003-00
280-0525-00
280-0779-00

280-0525~00
280-077%-00
280-0525-00
280-0779-00
283-0060-00
283-0144-00

280-0117-00
280-0525-00
280-0778-00
283-0003-00
280-0320-00
283-0003-00

280-0525-00
280-0779-00
280-0525-00
280-0778-00
283-0115-00
283-0080-00

283-0144-00
250-0117-00
230-0525-00
280-0779-00
152-0462-00
152-0141-02

152-0141-02
152-0144-02
152-0141-02
152-0141-02
152-0141-02
152-0040-00

152-0040-00
152-0141-02
152-0482-00
152-0141-02
152-0141-02
152-0141-02

152-0141-02
152-0161-02
152-0040-00
152-0040-00

8010100
B022065
B026130
8036817
8032880

8010100
8026130
8026130

8010100
B03¢880

8010100
8032880
8010100
8038880
B038817
8039880

8010100
8038830

8010100
8038880
8010100
B038890
B038817
8038817

8038820

8010100
8032880

8026129

8039888

B03¢86%

B038888

B035888

B038882
BO3g8ES

B033828

B038838

Mir,
CIRCUIT 80 RSSY MAIN 80009
CIRCUIT BD ASSY:HAIN 80009
CIRCUIT BD ASSY:MAIN 80009
CIRCUIT BO ASSY:MAIN 80009
CIRCUIT BD ASSY:HAIN 80009
CIRCUIT BD ASSY:HAIN 80009
CIRCUIT BD ASSY:MAIN 80009
CIRCUIT BD ASSY:HAIN 80009
CIRCUIT BD ASSY:MAIN 80009
CIRCUIT BD ASSY:HAIN 80009
CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821
CAP,FXD,ELCTLY:4.7UF 207,50V 05397
€oP,FXD,ELCTLT: 1UF,20%,50V 05397
CAP,FXD,ELCTLY:22UF , +50-10%, 25V 54473
CAP, FXD,ELCTLT :4500UF , +100-10% 40V 56289
CRP,FXD,CER DI:0.01UF ,+80-20%,150v 59821
CAP,FXD,ELCTLY :4.7UF ,20% 50V 05387
CoP,FXD,ELCTLT:10 UF +50% -10%,50VDC 5628%
€8P, FXD,ELCTLY :4.7UF 207,50V 05397
Cop,FXD,ELCTLY: 10 UF ¢50% -10%,50VDC 55269
Cap,FXD,ELCTLY :4.7UF,20% 50V 05397
CAP,FXD ELCTLT:10 UF +50% -10%,50VDC 562689
Cap,FXD,CER DI:100PF,5%,200V 59660
CAP,FXD,CER DI:33PF,2%,500V 58660
CAP,FXD,ELCTLY :SOUF, +75-10% , 50V 55289
CaP,FXD,ELCTLY :4,7UF ,20%, S0V 05397
CAP,FXD,ELCTLT:10 UF +50% -10%,50VDC 58289
CAP, FXD,CER DI:0.01UF,+80-20%,150V 58821
CAP,FXD,ELCTLY :45000F , +100-10% 40V 56289
Cnp,FXD,CER DI:0.01UF, +80-20%,150V 58821
CAP,FXD,ELCTLY:4,7UF,20%,50V 05387
Cae,FXD,ELCTLY:10 UF ¢50% -10%,50V0C 56209
CAP,FXD, ELCTLY :4.7UF ,20% 50V 05397
CAP,FXD,ELCTLT:10 UF +50% -10%,50VDC 56209
CAP,FXD,CER DI:47PF,5%,200V 58821
CAP,FXD,CER DI:100PF,5%,200V 52650
CAP,FXD,CER DI:33PF, 2%, 500V 52650
CaP,FXD,ELCTLT :50UF , +75-10%, 50V 56282
CaP,FXD,ELCTLY 4. 7UF ,20%,50V 05397
CAp,FXD,ELCTLY:10 UF +50% -10X,50VDC 55288
SEMICOND OVC,DI:RECY,SI,200V,2.5A 14936
SEXICOND DVC,DI;SW,SI,30V,15040,30V,D0-35 03508
SEMICOMD DVC,DI:SK,SI,30V,15040,30V,00-35 03508
SEMICOND DVC DI :S%,S1,30V,15040,30V ,00-35 03508
SEMICCHD DVC,DI:S%,S1,30V,15040,30V,00-35 03508
SERICND DVC,DI:S¥,S1,30V,150%0,30V,00-35 03508
SEMICOND DVC,DI:S¥,S1,30V,15040,30V,00-35 03508
SENICOHD DVC,DI:RECT,SI,600V,10,D0-41 80009
SEXICCHD DVC,DI:RECT,SI,600V,14,D0-41 80009
SEXICOND DVC,DI:SN, SI, 30V, 15040,30V,00-35 03508
SEMICOHD DVC,D1:RECT,S1,200v,2.50 14936
SEXICND DVC,D1:5%,S1,30V,15044,30vV,00-35 03508
SEXICO¥D DVC,DI:SN,SI,30V,15044,30V,00-35 03508
SEXIC¥D DVC,DI:SH,SE,30V,15040,30V,00-35 03508
SENICOXD OVC,DE:SH,SI,30V,15040,30V,00-35 03508
SEXICOXD DVC,DI:SK,SI,30V,1504A,30V,D0-35 03509
SEMICO¥D DVC,DI RECT,S1,600v,10, D041 80009
SEMICOND OVC,DI:RECY,SI 600V, 1A,D0-41 80008

fr [

870-3291-00
670-3291-01
670-3291-02
670-3291-03
670-3291-04

670-3291-00
670-3291-01
670-3291-02
670-3291-03
670-3291-04
200USSE1041

T3688475H050AS
736841054050A7
ECE-A2bV22l
045528
010324075UJDCEX
T36884754050AS
5020237

136884754050AS
5020237
13688475H050AS
5020237
€55-535U2J101)
801-547P263306

3005066050009
7368847505005
5020237
D10314025UJDCEX
D4s528
D10324025UJDCEX

T3688475K0500S

855-535U24101J
801-547P263306

KBU4D
DAZ527 (1Ne152)

DA2527 (1N4152)
DA2527 (1H4152)
DA2527 (184152)
DA2627 (1844152)
DA2527 (1¥4152)
152-0040-00

152-0040-00
DA2527 (143152)
KBU4D

DRA2527 (1N4152)
DA2527 (1¥4152)
DAZ527 (1H4152)

DA2527 (1M4152)
DA2S27 (1N4152)
152-0040-00
152-0040-00
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Replaceable Electrical Parts - PS S03A

Tekironix  Serial/Assembiy No. Mtr.
Component No, Part No, Ettective _ Dscont Name & Description - Code Mir, Part No,
A1CR185 152-0141-02 SEMICOND OVC,D1:SM,SI,30V,1504A,30V,00-35 03508 0A2527 (1N4152)
A10S50 150-0109-00 LAMP , INCAND: 18V ,0.026A,8CH7220 NIRE 1D 71748 Q47220
A105150 150-0109-00 LOMP, INCAND: 18V ,0.026A ,8CH7220 ,MIRE LD 71744 ON7220
A1F10 158-0016-00 FUSE,CARTRIDGE:3AG,1.5,250Y  FAST BLOK 71400 AGC-C-1 1/2
A1F110 158-0016-00 FUSE ,CARTRIOGE:3AG,1.5,250V, FAST BLOW 71400  AGC-CH-1 /2
A1 129-0054-01 POST 806, ELEC:RED,5-HAY MINIATURE 58474  n207798-G2
0192 129-0064-02 POST ,B80G , ELEC:MHITE,S-1AY ,MINIATURE 58474 207764-G5
A143 129-0064-00 POST ,B0G, ELEC: CHARCOAL ,5-1AY MINIATURE 58474  N207738-G7
21J60 123-0064-01 POST ,B80G,ELEC:RED,5-RAY MINIATURE 58474 N207798-G2
A1J160 129~0064-03 POST ,B0G , ELEC:GREEN,5-HAY WINIATURE 58474 BP21GN
A1Q15 151-0302-00 TRANSISTOR:MPN SI,TO-18 04713  ST8%S
01020 151-0136-00 TRANSISTOR:NPN,S1,T0-5 02735 35485
A1Q25 151-0347-00 TRANSISTOR:MPN,ST,70-92 04713 SPS7851
A1Q30 151-0342-00 TRANSISTOR: PNP ST, T0-92 07263 5035878
A1065 151-0506-00 SCR:SI,RO—44 03508 C10882X283
A1080 151-0350-00 TRANSISTOR: PP ,S1,70-92 04713  SPS6700
71085 151-0365-00 TRANSISTOR: MNP, ST ,X-51C 03508 X42CR182
/19115 151-0301-00 TRANSISTOR:PNP,S1,T0-18 04713 578%8
A1Q120 151020800 TRANSISTOR: PNP S1,T0-5 02735 65349
A1Q185 151-0342-00 8010100 8022064 TRANSISTOR:PNP ,S1,T0-82 07263 5035828
A1Q170 151-0505-00 SCR:S[,R0-44 03508 C10682X263
A1Q185 151-0350-00 TRANSISTOR:PHP,S1,T0-92 04713  SPS6700
710190 151-0347-00 TRANSISTOR:MNPN, ST, T0-92 04713  SPS7851
A1Q1395 151-0364-00 TRANSISTOR:PNP ST, X-51C 03508  X43CR181
AN3 301-0241-00 RES,FXD,FILM: 240 044 5%,0.5¢ 01121 BB2415
A1R14 321-0303-00 RES,FXD,FIUM:14.0K OR4,1%,0.125%,TC=T0 07716  CERD 14001F
A1R15 321-0297-00 RES,FX0,FIWN:12.1K OHY,1X,0, 1258, TC=T0 07716  CEAO12101F
A1R17 305-0751-00 RES, FX0,CHPSN: 750 Ok, S, M 01121 487515
A1R20 315-0102-00 RES,FX0,FILM: 1K OHM,5%,0.25% 57668 NTRZ5JED1KD
A1R24 301-0152-00 RES,FX0,F10M4:1.5¢ OHd,52,0.54 19701  5053CX1K5004
A1R26 321-0170-00 RES,FX0,F1LM:576 ChM,1%,0. 1254, TC=T0 07716  CENDS7GROF
A1R28 321-0108-00 RES,FXO,FILM:130 O 1%,0.125%,7C=T0 07716  CERO1300DF
A1R29 321-0192-00 RES,FXD,FIWN:976 OI%, 1% ,0.1254,TC=T0 19701  S033ED97EROF
A1R34 315-0302-00 RES,FX0,FIM:3K OH4,5%,0.25¢ 57668 NTRZSJ-E03X0
AR3G 321-0254-00 RES,FXD,FILM:4,32¢X O}84,1%,0. 125%,TC=TO 07716 CERDA3200F
A1R38 315-0102-00 RES,FXD,FILM: 1K CHB4,5%,0.25% 57668 NTR25JE01K0
A1R39 315-0474-00 RES ,FXU,FILM:470K C14,5%,0,25% 19701  5043CX470K0J92U
A1R42 321-0240-00 8010100 8022064 RES,FXD,FILM:3,09K OHM,1%,0.125%,TC=T0 07716  CERO308GOF
A1R42 321-0250-00 8022065 RES,FXD,FILM:3.92K 0}84,1%,0.125,TC=T0 07716  CERD39200F
A1Ra5 311-1569-00 6010100 8022064 RES, VAR NCIZ24: TRYR 5K 014 ,0.50 32897  33527-1-502
n1Ras 311-1561-00 B022085 RES, VAR NGIE21: TRMR,2.5K O4,0.5% 32097  3352T-0Y7-252
A1R48 303-0122-00 RES, FXO,CMPSH:1.2K O, 5%, 1M 01121 681225
A1RSS 301-0511-00 RES,FXD,FILM:510 0¥, 5%,0.54 19701 5053CN510R0J
A1RSS 315-0471-00 RES,FXD,FILM:470 O14,5%,0.254 57668 NTR25J-E470€
Q1RG5 307-0051-00 8010100 8022064 RES,FX0,CHPSH: 2.7 OH 5% ,0.5% 01129 882765
A1R66 315-0102-00 B022065 RES,FXO,FILM: 1K 084,58 ,0.25% 57668 NTRZS5JED1KO
A1R67 308-0245-00 RES, FX0,i64:0.6 O 5%, 208 00213 3105 .§-5
A1R72 321-0185-00 RES,FXD,FILM: 1.05K OH¢, 1% ,0.125%,TC=T0 07716 CEAD10500F
A1R73 315-0681-00 8022085 RES,FXO,FILM:680 O4,51,0.29¢ S7668  NTR25J-E880E
a1R74 321017300 RES,FX0,FILM: 618 O, 1,0, 1250, TC=T0 07718 CEROB19RO0F
A1R78 315-0273-00 RES,FXO,FILM:27K O, 5%,0.250 57888 NTRZ5J-E27KD
A1R80 321-0216-00 8010100 8022064 RES,FX0,FIWN:1.74K O, 1X,0.1254,TC=T0 07716  CEND17400F
A1R80 321-0213-00 8022065 RES,FXD,FILM: 1,62K OHM,1%,0.129%,TC=TO 07716  CERD16200F
A1R8S 301-0822-00 RES,FXD,FILM:B.2K OH4,52,0.5% 19701  5053CX6K2004
A1R8?7 301-0302-00 RES,FXD,FIWN:3K O, 5%,0.50 19701  5053CX3K000J
A1R88 315-0510-00 8038917 RES,FXD,FILM:51 OM¥,52,0,25% 19701  S043CXSIR00J
A1RS0 315-0131-00 RES,FXD,FILM: 130 024,51 ,0.2M 19701 S043CX130%0)
A1RIS 301030200 RES,FX0,FILM:3K OMM,5%,0.9% 19701  SO53CAIKCCO
A1R114 321-0303-00 RES,FXD,FILM: 140K 084, 11,0.125%,TC=T0 07716 CEAD 14001F
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Sarial/Assembly No,
Eltective _ Dscont

Replaceable Elecirical Parts - PS 503A

Name & Description

Mfr,

.Code _MIir, Part No, _

Tektronix
Cemponant No, Part No,
ARTIS 321-0287-00
A1R117 305-0751-00
A1R120 315-0102-00
A1R134 315-0152-00
A1R136 321-0254-00
A1R138 315-0102-00
A1R139 315-0474-00
A1R142 321-0240-00
A1R142 321-0250-00
A1R145 311-1550-00
A1TR145 311-1561-00
A1R148 303-0122-00
A1R155 301-0511-00
A1R164 315-0471-00
A1R165 315-0102-00
A1R167 315-0471-00
A1R170 307-0051-00
A1R174 308-0245-00
A1R176 321-0173-00
A1R178 321-0125-00
A1R182 315-0681-00
A1R185 321-0282-00
A1R185 321-0287-00
AMR187 321-0224-00
A1R190 321-0213-00
A1R192 301-0302-00
A1R19¢ 301-0822-00
A1R18S 315-0131-00
A1R186 315-0750-00
A151 280-1332-00
A1585 280-1310-01
A1U1 156-0277-00
A1U3s 156-0067-00
A4S 158-0067-00
AS5 156-0067-00
A1U55 158-0105-00
AMU135 158-0067-00
A1U185 158-0067-00
A1U155 156-0067-00
AU155 156-0105-00
AMVR1? 152-0185-00
AMVRY? 152-0280-00
A1YR20 152-0147-00
A1VR24 152-0302-00
A1VR30 152-0212-00
R1VRES 152-0285-00
AR 152-0185-00
AMMVR117 152-0280-00
AMVR120 152-0147-00
awvR1es 152-0285-00
Ds42 150-1001-00
0S5 150-1001-00
D5148 150-1601-00
R0 311-1310-00
R50 311175900
R70 311-1524-00

REVY FEB 1888

8010100
8010100

8010100

8010100

8022085
8010100

p010100
B038817

8010100
B038880

8010100
8010100

8010100

8010100

B022064

8022064

BO38816

8038838

8010319

RES,FXD,FIiM:

5K

, ’ . m“,sz, 258
RES,FXD,FILM:75 Oi#4,5%,0.25¢
SMITCH,PUSH:4PDT , PUSH~PUSH

SWHITCH, PUSH:4PDT MOMENTARY  NON-SHORTING
MICROCKT , L INERR:VOLTAGE REGULATOR
MICROCKT , LIKEAR:OFNL APL,SEL
MICROCKT , LINEAR: OPHL BMPL,SEL

MICROCKT ,LINERR:OPNL A¥PL,SEL

MICROCKT ,LINERAR:OPNL R:PL

WICROCKT , LINEAR:OPNL AMPL,SEL
MICROCKT, LINERR:OFHL NMPL,SEL
MICROCKY , LINERR:OPHL RPL,SEL
WRICROCKT , LINEAR:OPNL RMPL

SERICOMD DVC,DI:IEM,S1,5.1V,5K,0.44,00-7
SBAICOND DVC,DI:78M4,51,6.2V,5%,0.4%,00-7
SERICTHD OVC,DI:7€M,S1,27v,5%,0.4%,D0-7
SEMICD DVC,DI:ZEM,SI,9.1V,5%,0.4%,D0-7
SE{ICHHD DVC,D1:18K,51,9v,5,0.54,00-7
SERICOND DVC,DI:7EM,S1,24¥,5%,0.4
SEMICOND DVC,01:18K,S1,5.4¥,5%,0.4,00-7
SEMICOXD DVC,DI:7€M,51,6.2V,5%,0.44,00-7
SEMICOXD DVC,D1:18K,51,27v,5%,0.4%,00-7
SEXICOHD DVC,01:26M,S1,24v,5% 0.4%

LT ERITTING DIO:RED,85022¢, 1004R MAX

LT ERITTINS OI0:RED, G600, 1004A MAX

LT BAITTING DIO:RED,B5C, 10048 MAX

RES VAR NOIBE4:PHL 20K OI84, 1N 4PST SHITCH
(PART OF S30)

RES, VAR NRES:PHL, 1K X 10K 01,202 ,0.5
RES VAR NOXEE:PHL, 20K O184,0.5%

07716
01121
57668
57688
07716
57668

18701
07716
07716
32997
32997
01121

CERD12101F
HB?515
NTR25JE01KD
NTR25J-EQ1KS
CEAD43Z00F
NTR2SJE01KO

5043CX470K0J820
CEAD30800F
CEAD38200F
33527-1-502
3352T-0Y7-252
GB1225

18701
57658
57668
57668
01121
00213

07716
07716
57688
07716
18701
07716

5053CX510R0J
NTR25J-E470E
NTRZ5JE01KD
NTR25J-E470E
EB2765

3105 .6-5

CENDG18R0F
CERD10500F
NTR25J-£G80E
CFOD84500F
5033ED3K530F
CERD21000F

07716
19701
18701
19701
57668
31918

CEAD16200F
$053CX3K000J
5053CXBK2004
5043CX130R0J
NTRZ5J -E7SED
OROER BY DESCR

ORDER BY DESCR
LK3407-5.0
MC1741CP1
MC1741CP1
NC1741CP1
LM301RP

HC1741CP1
WC1741CPY
MC1741CP1
LM3010P
SI11755RL
IN7S3R

31918
04713
04713
04713
04713
01285

04713
04713
04713
01285
04713
04713

04713
12854
04713
14552
04713
04713

SIS0622KRL
1K8508
$15064681
103810886
SI111755RL
IN753R

SI50622¢RL
103810885

04713
14552

58361
58361
58361
01124

o121
01121

KV5024
RV5024
Kv5024
104854

18445
73J160401203V



Replaceable Fleclrical Parts - PS S03A

Tektronix  Serial/Assembly No, Mér,
Componenl No, Part No, Ettective _Dscont Name & Description Code  Mir, Part No,
R70 311-1197-00 8010320 8051459 RES, VAR NCNEEE: PNL , 20K CHM, M 12697  381-CH38696
R70 311-2073- 00 8051460 RES, VAR, NC&E{: 20K OHM,10%,0.50 01121  #R160365203U1
R150 311-1758-00 RES VAR, NOISRH:PNL 1K X 10K OHM,20%,0.5% 01121 16445
R180 311-1524-00 B010100 8010349 RES VAR NCIEH: PNL,20K OHi, 0.5 01121 73J16040L2030
R180 311-1197-00 8010320 8051459 RES VAR NOHES1:PNL, 20K 024, 1M 12697  381-CN39696
R180 311-2073-00 8051460 RES VAR NGIESE: 20K OHd,10%,0.54 01121  WB160365203U1
$30 314-1310-00 RES, VAR NCES4: PNL, 20K 0124, 1N, 4PST SRITCH 01121 104854

(PART OF R30)

6-6 REV FEB 1888
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OPTIONS

(No options are available at this time)






Section 8—PS 503A

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available fram or through your tocal
Tektronmx. 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 tn our engineering department. It is therefore
important. when ordenng parts. to include the following
infarmation 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 Otfice or
representative wilt contact you concerning any change in part
number

Change information. if any. 1s located at the rear of this
manual

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number
00X Part removed after this senal number

FIGURE AND INDEX NUMBERS

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

INDENTATION SYSTEM

This mechanical parts list 1s indented to indicate item
relationships Following s 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

Detad Part of Assembly and or Component
Altaching parts for Detail Part

Parts of Detarl Part
Attaching parts for Parts of Detail Part

Attaching Parts always appear in the same indentation as
the item 1t mounts, while the detatl 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
aftaching parts

Attaching parts must be purchased separately, uniess otherwise
specified.

ITEM NAME

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

ABBREVIATIONS

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 BRACKETY FR FRAME or FRONT
B8RS 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 CiIRCUNT HEX SOC  HEXAGONAL SOCKET
COmMmP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HV HIGH VOLTAGE
CPLG COUPLING ic INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE D INSIOE DIAMETER
DEG DEGREE IDENT IDENTIFICATION
OWR DRAWER MPLR IMPELLER

IN INCH SE SINGLE END
INCAND INCANDESCENT SECT SECTION
tINSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLO SHIELD
LPHLDR LAMPHOLDER SHLDR SHOULOERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL St SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NIP NtPPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

[o]210] ORDER BY DESCRIPTION SO SOQUARE

oD QUTSIDE DIAMETER SS7 STAINLESS STEEL
OvH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE Sw SWITCH

PL PLAIN or PLATE T TuBE

PLSTC PLASTIC TEAM TERAMINAL

PN PART NUMSBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE PG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGD RIGID v VOLTAGE

ALF RELIEF VAR VARIABLE
ATNR RETAINER W/ WITH

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

8-1



Replaceable Mechanical Parts - PS 503A

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mir,
Code Manutfaclurer

Address

City, Slatle, Zip Code

01536  TEXTRON INC
CRYUCAR 0LV
SEMS PROOUCTS UNIT

09822  BURNOY CORP

12327  FREERAY CORP

22526  OU PONT E | DE NEMOURS ANO CO INC
OU PONT CONNECTOR SYSTEMS

29546  CORWING GLASS WORKS

27238  BRISTOL INDUSTRIES

45722  USM CORP., PARKER-KALON FASTEXER OIV

$8474  SUPERIOR ELECTRIC CO THE
71158  BRISTOL SOCKET SCREW CO
73743 FISCHER SPECIAL WFS CO
78183 [LLINGIS TOOL WORKS INC

SHAKEPROOF OIVISION
80009  TEKTRONIX INC

83385  MICRODOT MAMUFACTURING INC
GREER-CENTRAL DIV

83486  ELCO INOUSTRIES INC

86928  SEASTROM MFG CO INC

93397  TEXTRON INC
caicag oIv

TKO435  LEMIS SCREX CO

Replaceablie Maschanical Parts - PS 803A

1818 CHRISTINA ST

RICHAROS AVE
9301 ALLEN OR
30 HUNTER LANE

550 HIGH ST
630 E LAMDERT RO
P 0 80X 630

383 MIODLE ST

446 MORGAN ST
ST CHARLES RORD

4900 S R GRIFFITH OR
P 0 80X S00
3221 N BIG BEAVER RO

1101 SAMUELSON RO
701 SONORA AVE
800 18TH QVE

4114 S PEORIA

Qty 12345 _ Name & Description

1 BAR,LATCH RLSE:
1 BAR,LATCH RLSE:
1 SUBPANEL,FRONT:

ROCKFORD IL 61108

NORMALK CT 06852
CLEVELRD OH 44125
caxp BILL PR 17014

BRADFORD PA 16701
BREA CA 92821

CRMPBELLSVILLE, KY 42718
BRISTOL CT 06010
RATERBURY CT

CINCI}ATI OH 45206
EWGIN It 60120
BERVERTON OR 97077

TROY M1 48082

ROCKFORD IL 61101
GLENDALE CA 91201
ROCKFORD IL 81101

CHICAGO IL 80509

80009 105-0718-00
80009 105-0718-01
80008 38§-2232-01

Fig. &

Index  Tektronix Sarial/Asgseambly No.

No, Part No, Fttectiva  Dscont

1- 105-0718-00 8025430 8022878
105-0718-01 8029880 0051458

-42 386-2232-01 8010100 8051459

-43 213-0228-00 8010100 8030538
213-0123-00 B030600 8051459

-44 337-1638-01

-45 384-1101-00

-qs - cereve  a—————

47 210-0406-00

48 211-0038-00

4
4

b wd -

(ATTACHING PARTS)

SCREX,TPG,TF:6-20 X 0.375,TYPE 8,FLH,STL
SCREM,TPG,TF:6-32 X 0.375,SPCL TYPE,FILH 100
0€6,STL

(EXD ATTACHING PARTS)

SHIELD,ELEC:REAR SUBPANEL

EXTENSION SHAFT:4.14 L X 0.187 SQ,PLASTIC

WICROCIRCUIT LI: (SEEA1U1 REPYL)

(ATTACHING PARTS)

NUT PLAIN HEX:4-40 X 0.188,8RS CD PL

SCREY,MACHINE:4-40 X 0.312,FLH,100 DEG,STL
(M ATTACMING OADTCY

73743

OROER BY OESCR
234-21940~026

337-1638-01
384-1101-00

12161-59

TK0O435 OROER BY DESCR



Replacsabls Mechanical Parts - PS 503A

Fig. &
index  Tektronix Serial/Assembly No, Mtr,
1, Part No, Ettective | Dacont Qly 12345 Neame & Descriplion _Code Mtr, Part No,
2-1 366-049¢-00 80514890 3 KNOB:GRAY MITH SETSCR 80009 365-0434-00
213-0246-00 8051480 3 ,SETSCREM:5-40 X 0.0%4,STL 71158 ORDER 8Y DESCR
-2 386-1077-01 8051460 2  KNOB:6Y,0.127 10 X 0.5 00 X 0.531 K 80008 366-1077-01
213-0286-00 B051460 2 .SETSCREN:5-40 X 0.084,STL 71158 ORDER BY OESCR
-3 266-1558-00 8051460 1 PUSH BUTTON:SIL GY,0.18 S@ X 0.43 80009 366-1559-00
-4 366-1851-01 8051460 1 KNOB , LATCH: IVORY GY,0.625 X 0.25 X 1.09 80009 366-1851-01
-5 333-3044-00 B051489 1 PANEL , FRONT: 80009 333-3044-00
-8 337-3035-00 ©60514€0 1 SHIELD ,ELEC: FRONT SUBPANEL 80009 337-3036-00
-7 214-3406-00 80514890 1 SPRIMG,FLAT:1.48 L X 0.125 W,CU 8€ 80008 214-3406-00
-8 426-0725-24 8051460 1 FR SECT,PLUG-IN:TOP 80009 426-0725-24
(ATTACHING PARTS)
-9 211-0101-00 80514590 2 SCRE{ MACHINE:4-40 X 0.25,FLH,100 0G,STL TKO435 OROER BY DESCR
(END ATTACHING PARTS)
-10  386-4858-00 8051460 1 SUPPORT , FRAME:REAR AL 80003 386-4865-00
(ATTACHING PARTS)
-11 213079300 8051460 2  SCR®X,TPG,TF:6-32 X 0.4375,TAPTITE,FILH 83486 23%-006-406043
-12  388-3657-01 8051460 2 SUPPORY ,PLUG-IN: 93907 OROER BY 0ESCR
(END ATTACHIMNS PARTS)
-13 337-3038-00 B051460 2  SHIELD,ELEC:SIOE 80008 337-303%-00
-4 214-3354-00 BO51480 2  FDSTENER,LATCH:ACETAL,SIL GRAY 80009 214-3364-00
-15  105-0832-00 B051460 2 LATCH, PRNEL:SIDE 80008 105-0832-00
-16 105-0865-00 B051460 1  BAR,LATCH RLSE: 80009 105-0855-00
-7 105-0886-00 8051460 1 LATCH ,RETAINING : SAFETY 80009 105-0866-00
-8  214-3143-00 8051460 1 SPRING ,HLEXT:0.125 00 X 0.545 L, XL0OP 80008 214-3143-00
-19  426-0724-05 6051460 1 FR SECT,PLUG-IN:BOTTOM 60009 426-0724-05
(ATTACHING PARTS)
=20  211-0025-00 6051460 1 SCREW , MACHINE:4-90 X 0.375,FLH,100 DEG,STL TK0435 ORDER BY DESCR
211-0101-00 8051460 1 SCRER MACHINE:4-40 X 0.25,FLH,100 DG,STL TKO435 ORDER 8Y DESCR
(8% ATTACHING PARTS)
STRMOARD ACCESSORIES
076-1834-01 1 MMUAL,TECH: INSTRUCTION 80008 070-1834-01

REV FEB 1885 8-5






Section—7 PS 503A

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).

Graphic symbols and class designation letters are based on ANS| Standard Y32.2-1975.

Logic symbology 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.
Abbreviations are based on ANSI Y1.1-1972.
Other ANSI standards that are used in the preparation of diagrams by Tektronix, Inc. are:
Y14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.

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

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 ar variable HR Heater TC Thermocouple
B Motor HY Hybrid circuit TP Test point
8T Battery J Connector. stationary portion u Assembly, inseparable or non-repairable
C Capacitor, fixed or variable K Relay (integrated circuit, etc.)
cB Circuit breaker L Inductor, fixed or variable v Electron tube
CR Diode, signal or rectifier M Meter VR Voltage regulator (zener diode, etc.)
oL Delay line P Connector, movable portion w Wirestrap or cable
. DS Indicating device (lamp) Q Transistor or silicon-controlied Y Crystal
E Spark Gap, Ferrite bead rectifier Z Phase shifter
F Fuse R Resistor, fixed or variable
FL Filter RT Thermistor
Plug to E.C. Board
The following special symbols may appear on the diagrams:
identifies Panel
: Controls, Connectors and
Strap or Link P15 BAL tndicators

i 3
g?o?usr: l(‘:chhart +izv >' Madified Component
(Dot indicates . N N '2| (Depicted in Grey, or With
switch closure) ng /ll ‘ Grey Outline)-See Parts List
W Plug Index
SEL Value Selected

at Factory
- Refer to Waveform

_ Refer to Diagram Number

Test Voltage __ Coaxial Connector

Internal
Screwdriver -
Adjustment

Shielding

Heat Sink

Decoupled or Filtered

Voltage
Assembly Number

Etched Circuit Board

MOutlinedin Black
VERTICAL AMPLIFIER Gy and Number

Board Name

REV DEC 1981






R4S
5K

TC
CRIZS
TO

CR3S

R14 5
S

1 EFF. SN B0O22064 L BELOW

PSS 503A






PS 503A

VOLTAGE CONDITIONS

WARNING

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

The voltages shown on diagram 1 were taken with the PS 503A front panel controls
(knob type) fully counterclockwise. The OUTPUT button was in the ON position. No external load was
connected to the binding post output terminals.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter
with a 10 mQ input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7D13 Digital
Multimeter used with readout equipped, 7000-series oscilloscope).
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A1 MAIN CIRCUIT BOARD (SN B022065—abhove)
*See Parts List for
serial number ranges.
tLocated on back of board.
CKT GRID 4 CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID
NO LOC | NO Loc NO LOC NO LOC NO LOC NO  LOC NO LOC NO LOC NO LOC | NO LOC NO  LOC NO LOC
1 T
|
c2 F1 ! c19  F4 CR55 13 CR185 E5 Q115 G4 R24 E2 R45 c1 R85 c3 R138  ES5 R182 D5 Ul F1 VRE4  F2
C3 G1 C120 E4 CR60 K3 Q120 F4 R26 E2 R55 H3 R87 c2 R139  E5 R185  E5 u3s Cs VR117 F5
c10 K2 C138 D6 CR66 C3 F10 G2 Q170  Gé R28 E3 R64 G2 R88 D3 R142 D5 R187  E4 u4s D2 VRI120 E4
c19 F3 C14a5t D5 CR78 D3 | F110 G5 Q185 E5 R29 E3 R66 G3 R90 A4 R145  C6 R190 E4 uss D3 VR164 F5
c20 E3 v C155t*  E4 CR110 H4 Q190  ES R34 E1 R67 c3 R95 B1 R148 14 | R192 CS U135 D1
c34 E1 | C156* D4  CR135 C1 Q15 F3 Q195 C5 R35 cs R70 D2 R114 G4 R165 G4 ' R19a C4a U145 D5
C38 p2 | C160 K4 | cpiss DS Q20 F3 R3 K5 R36 B5 R72 D2 R115 G3 R167 G5 R196  BS uU1s5 D4
cs5t* D3 C167 F5 . CR146 D5 Q30 E2 R14 F2 R38 D2 R73 c3 R117  F5 R174 D4
C56* D3 CR10 H4 CR148 C5 Q65 G1 R15 G3 R39 D1 R74 c2 R120 F4 R176 Cc4 : VR20 E3
C60 K3 CR24  F2 CR155 I3 Q80 D3 R17 F2 R48 F1 R78 E2 R134 E1 R178 D5 | sq G1 VR30 E1
cé4 F2 CR35 CS5 CR160 K4 Q85 C3 R20 F3 R42 ci R80 E3 R135 Ci R180 D5 S95 B1 VR24 E2
c8s5 D4 CR45  C2 CR167 G4 R136  E1
c110 K5 CR46 D2 :
CR4as D3 &
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