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SAFETY SUMMARY

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

OPERATIONS SAFETY SUMMARY N

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 could result in personal injury or loss of
life.

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

As Marked on Equipment: : ’
Y

CAUTION indicates a personal injury hazard not immediately accessible as onereads the 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:
AThis symbol indicates where applicable cautionary or other information is to be found. l

As Marked on Equipment:
4 DANGER—High Voltage.

@—) Protective ground (earth) terminal.

AATTENTION—refer to manual.

L

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 connectingtothe instrument
input or output terminals.

Do not use the power cord grounding conductor as the only grounding connection between two or more i
devices. To avoid electrical shock, connect the grounding terminals together with separate conductors.

REV A OCT 1980 E‘
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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 specified in the parts list for your instrument, and whichisidentical
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 thisinstrument in 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. '
FOR QUALIFIED SERVICE PERSONNEL ONLY
Refer aiso 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 replacing 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.
@ OCT 1980 v



DC 504

RECAPITULATIF DES CONSIGNES b
DE SECURITE )

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

| Sy
Consignes de sécurité destinées aux utilisateurs. Les consignes générales de sécurité s’adressent a la fois i
aux utilisateurs et au personnel de maintenance. Avertissements et précautions & respecter sont annotés au
long de ce manuel, & chaque fois que I'utilisation du DC 504 I'exige. ..
TERMES . ;]
Dans ce manuel &
Les nota dénommeés «Attention» indiquent les circonstances ou les manipulations pouvant provoquer des -

détériorations de |'appareil ou de tout autre équipement associé.

Les nota dénommés «Avertissement» indiquent les circonstances ou les manipulations pouvant entrainer .
blessures corporelles, éventuetlement mortelles. 3 .

Gravés sur |'appareil

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

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

SYMBOLES
Dans ce manuel
A Ce symbole de sécurité signifie : se reporter au manuel.
Gravés sur I'appareil
’ DANGER — Haute tension
@ Protection a la masse
A ATTENTION - se reporter au manuel O

Vi @ OCT 1980
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Mise a la masse du produit

La mise a la masse du DC 504 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 I’entrée ou les terminaisons de sortie de I’appareil. Pour utiliser |’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 lc 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 & 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 a un changement de fusible.

Ne pas utiliser I'appareil en atmosphére explosives

Pour éviter toute explosion, ne pas utiliser cet appareil dans une atmosphére de gaz explosifs & moins
qu’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 l'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 I’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

/1 est indispensable de se référer également aux consignes de sécurité a l'attention des utilisateurs.
Ne jamais &tre seul pour procéder a I'entretien de I'appareil.

Agir avec précaution si I'on effectue une réparation alors que I'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 & 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.

@ OCT 1980 vii



DC 504

viii

SICHERHEITSANGABEN

Der folgende Text enthalt in zwei Teilen Angaben tiber Sicherheitsvorkehrungen, die jederzeit bei
Betrieb, Service und Reparatur des Gerétes 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 Gberall im Handbuch zu finden, miissen
jedoch in diesen Angaben nicht erscheinen.

BEGRIFFE
In diesem Handbuch:

VORSICHTSHINWEISE erlautern Bedingungen, die zur Zerstérung des Gerates oder anderer Gegen-
stande fuhren kénnten.

WARNUNGSHINWEISE erldutern Bedingungen, die zu Personenschaden fithren kénnen oder lebens-
geféhrlich sind.

Markierungen auf dem Gerét:

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

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

SYMBOLE
In diesem Handbuch:

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

Markierungen auf dem Gerét;

% GEFAHR - Hochspannung.
@ Schutzerdungskontakt

A ACHTUNG - beziehen Sie sich auf das Handbuch

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

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

@ OCT 1980
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Verwendung eines richtigen Netzkabels
Verwenden Sie nur Netzkabel, die fiir die Versorgungseinheit geeignet sind und die sich in gutem
Zustand befinden.

Fur detaillierte Informationen tiber Kabel und Stecker beziehen Sie sich auf Abbildungeninnerhalb des
Handbuches.

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

Verwendung einer richtigen Sicherung

Zur Vermeidung von Brandschéaden sind nur Sicherungen zu verwenden, die in den Teilelisten dieses
Gerates aufgefuhrt 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 daflir geeignet ist.

Entfernen Sie keine Gehauseabdeckungen

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

Arbeiten Sie nicht ohne Gehduseabdeckung

Zur Vermeidung von Personenschéden ist das Gerét nicht ohne Gehéuse in Betrieb zu nehmen. Der
Einschub sollte nicht Uber einen Verlangerungsadapter betrieben werden.

SICHERHEITSANGABEN FUR DEN SERVICE
NUR FUR GESCHULTES PERSONAL

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

Fiihren Sie keine Servicetitigkeiten alleine durch

Nehmen Sie an dem Gerat keine Service- oder Einstellarbeiten vor, wenn nicht eine andere Personver-
fugbar 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 Gerét liegen hohe und damit gefahrliche Spannungen. Zur Vermeidung
von Personenschaden sind solche Stelien und Bauteile nicht zu berihren, wéhrend Betriebsspannung
anliegt.

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

Netzspannungsversorgung

Die Betriebsspannung fir dieses Gerét darf 250 V4 nicht Gberschreiten und ist an die Versorgungslei-
tungen bzw. an eine Versorgungsleitung und Masse anzulegen. Innerhalb des NetzanschluBkabels
muB ein Schutzleiter vorhanden sein, der mit Geratemasse verbunden ist.

@ OCT 1980 ix
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Fig. 1-1. The DC 504.
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Section 1—DC 504

OPERATING
INSTRUCTIONS

INSTRUMENT DESCRIPTION

The DC 504 Counter/Timer measures frequency from
0.1 Hz (0 Hz with 0.1 Hz resolution) to at least 80 MHz. It
measures period from 1 us to 999.99 s, and totalizes
events from 0 to 99,999 at a maximum rate of at least
80 MHz. A resolution of 0.1 Hz can be obtained by
allowing the more significant figures of the counter to
overflow.

Five 7-segment light-emitting diodes (LED) provide a
highly visible numerical display. The decimal point is
automatically positioned and leading zeros (to the left of
the most significant digit or decimal point) are blanked.
Digit overflow is indicated by a front-panel LED.

Signals to be counted or timed can be applied to either
a front-panel bnc connector or to the rear interface
connector. The DC 504 is designed to operate in any of the
TM 500-Series Power Modules. It is completely compati-
ble with other members of the TM 500 family in terms of
signal interconnections.

The DC 504 is designed to operate in ambient
temperatures between 0°C and +50°C. It can be stored in
temperatures ranging from —40° C to +75° C. After storage
in temperatures outside the specified operating
temperatures, allow the DC 504 to return to a room
ambient temperature within the operating range before
applying power.

PREPARATION FOR USE

INSTALLATION AND REMOVAL

Turn the power module off before inserting the plug-
in; otherwise, damage may occur to the plug-in
circuitry. ’

Check to see that the plastic barriers on the inter-
connecting jack of the selected power module compart-
ment match the cut-outs in the DC 504 circuit board edge
connector. Align the DC 504 chassis with the upper and
lower guides (see Fig. 1-2) of the selected compartment.
Push the module in and press firmly to seat the circuit
board in the interconnecting jack.

REV. C JAN 1977

To remove the DC 504, pull on the release latch
(located in the lower left corner) until the interconnecting
jack disengages and the DC 504 will slide out.

Apply power to the DC 504 by pulling out the power
switch knob of the power module.

CONTROLS AND CONNECTORS

Refer to Figs. 1-3 and 1-4. Even though the DC 504 is
fully calibrated and ready to use, the functions and actions
of the controls and connectors should be reviewed before
attempting to use it. Note that some thought must be given
to the settings of the internal switches shown in Fig. 1-3;
for example, if you want to measure rpm, the RPM/NORM
switch must be set for RPM. Also, if measuring events that
occur at a slow rate, the Input Coupling switch should be
set for dc.

1-1



Operating Instructions—DC 504

Barrier

Top
Groove

1412-2

1-2

Fig. 1-2. Plug-in installation and removal.

1670-03

Latch Over-ride

A two-position slide
switch that determines if
the contents of the
decade counter units are
displayed during the
measurement interval
(latch over-ride) or at the
end of the count (norm).

0sC
(INT/EXT Oscillator)

A two-position slide
switch that selects
whether the clock signal
for the DC 504 is from the
internal oscillator or from
an external clock that is
connected to Pin 14A of
the plug-in cennector.

LATCH 1ExT IRPM

OVER-.RIDE

NT JNORM

/ NORM

input Coupling

A two-position slide
switch that selects
whether the input signal is
ac or dc coupled into the
attenuator.

N

RPM

A two-position slide
switch that in the RPM
position allows the
FREQUENCY positions of
the FUNCTION switch to
be used for events per
minute measurements.

\DC

AC

Fig. 1-3. Internal switch locations.

REV. C JAN 1977
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Operating Instructions—DC 504

Display Readout

LED readout, five 7-
segment digits with
automatically

decimal

placed
point. The
leading zeroes are sup-

pressed unless an over-
flow is indicated.

OVERFLOW Indicator

LED indicates overflow of
leading digits when

COUNTING

OVERFLOW

COUNTING Indicator
Lights during the active

readout attempts to
display more than five
digits.

DISPLAY TIME Control

Variable control con-

centric with FUNCTION

switch sets the length of

time the reading will be
displayed after the count

is made and before the

next measurement s :
taken. Display time can be :
varied from about 0.1s _——
(ccw) to about 10 seconds

(ecw). HOLD position
(detent) provides con-

tinuous display until reset

by pressing the RESET

button.

TRIGGER LEVEL Control /
Selects the amplitude
point on the input signal

at which the triggering
window is placed.

RESET Pushbutton

DISPLAY TIME

FUNCTION
FREQUENCY

MHz

TRIGGER
LE\‘IJEL

UNTER/TIMER

counting (gating) interval.

FUNCTION Switch

Selects measurement
___..-- modes for counter/timer.
Also selects the counting
(gate) interval in the
FREQUENCY positions
and the clock rate in the
PERIOD positions.

INPUT Connector

BNC connector for appli-
cation of signals.

SOURCE Switch

Selects signal
source.

input
INT selects the

Momentary pushbutton
which manually resels
(acts as a master reset)
and provides a segment
check of the 5 readout
digits.

rear connector input. EXT
selects the front-panel
BNC connector input.

1670-02

REV. C JAN 1977

Fig. 1-4. Function of Controls and Connectors.
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Operating Instructions—DC 504

INPUT CONSIDERATIONS

INPUT SOURCES

The front-panel SOURCE switch selects either the
front-panel bnc connector (EXT), or the rear interface
connector (INT) via pin 16A.

The external input presents a high impedance of
approximately 1 MQ, paralleled by about 20 pF. The
internal input circuit presents a nominal 50 Q impedance
to match typical coaxial cable signal connections.

TRIGGERING

The TRIGGER LEVEL and Input Coupling (internal
switch) controls affect the counter’s ability to make a
measurement. In general, the trigger controls are similar
to oscilloscope controls, except that the end resultis nota
stable waveform graphic display, but a stable digital
frequency display.

Input Coupling Switch. An internally mounted Input
Coupling switch (see Fig. 1-4) selects ac (capacitive) ordc
(direct) coupling for the input signal. This coupling takes
place after the signal arrives from the selected source and
before it is passed on to the fixed attenuator. Ac coupling
is convenient for most frequency measurements to avoid
readjusting the TRIGGER LEVEL control for changing dc
levels. It does, however, reduce sensitivity to signals below
10 Hz. Thus, for period measurements longerthan 0.1 sdc
coupling should be used.

TRIGGER LEVEL. The TRIGGER LEVEL control must
be properly adjusted for a stable reading. It will not be
difficult to adjust unless the signal amplitude or frequency
is close to (or perhaps beyond) the specified limits. Large
amplitude signals (=5 V) at high frequencies (=50 MHz)
will cause the trigger point to shift negative from its normal
0 location.

A signal that looks stable on an oscilloscope may still
show jitter when measured with a digital counter. If the
count varies from reading to reading, it is probably due to
jitter in the signal source. If the count changes un-
reasonably, the DC 504 is not being triggered properly,
either because the controls are not set right or the signal is
beyond the counter’s capabilities (too small in amplitude
or too high in frequency). A stable input signal will show
only +1 count of jitter (1 of least significant digit) when
the DC 504 is properly triggered.

NOTE

The specified jitter for the DC 504 is +0.5% of one
input cycle £1 count.

14

MEASUREMENT INTERVALS

To adjust the trigger controls, choose the TOTALIZE
EVENTS position of the FUNCTION switch (or for any
FUNCTION switch position, manually over-ride the latch
using the internal Latch Over-Ride switch). This gives
rapid feedback via the display as to whether the Counteris
being triggered or not. If it is, numbers will appear in the
display. Frequencies below 0.1 Hz will not be resolvable in
the lowest frequency kHz scale. For such low frequencies,
a period measurement is better suited.

MAXIMUM INPUT VOLTS, SENSITIVITY,
AND FREQUENCY RANGE

The maximum safeinput voltageis 250 V (dc + peak ac)
at 500 kHz or less. Above 500 kHz, the maximum safe
positive voltage decreases linearly at 20 dB per decade. A
15 volt input is tolerable at any frequency.

The DC 504 will respond to signal amplitudes of at least
20 mV, rms, (56.6 mV peak-to-peak) at frequencies of up
to at least 15 MHz, 35 mV, rms (99 mV peak-to-peak) up to
50 MHz, and 175 mV, rms (499 mV peak-to-peak) up to
80 MHz.

Depending on the coupling mode selected, the low
frequency limit for the input is either 0 Hz (dc coupled) or
10 Hz (ac coupled).

Because of the very high input sensitivity of the DC 504,
signal sources and coaxial cables providing the input to
the counter/timer must be terminated in their
characteristicimpedances if fast rise-time signals (such as
square waves) are used as inputs. Otherwise, the im-
pedance mismatch will cause reflections or ringing along
the input coaxial cable. The undesired ringing peaks may
be of a large enough amplitude to trigger the DC 504, and
the reading obtained will be an integer multiple of the
actual input frequency. In addition, the reading may vary
by integer factors as the TRIGGER LEVEL control is
rotated. See Fig. 1-5 for examples.

SETTING SLOPE AND LEVEL
The Trigger circuit responds to the positive-going
transition of the input signal for both frequency and period
functions.

The TRIGGER LEVEL control allows the operator to
move the hysteresis window of the trigger circuit to an
optimum level on the input signal to ensure stable
triggering. See Fig. 1-6. The TRIGGER LEVEL control
adjusts over anominal £1.5 Vrange of the input signal. ifa
wider range is desirable, use ac input coupling or
attenuate the input signals (use a 10X probe or
attenuator).

REV C MAR 1980

@

L_1
.
E
C
-
C
C
L
L
2
L
L




iy

Operating Instructions—DC 504

2v v v 2V 2V 1u5
Triggér circuits operating Trigger circuit output shows
cleanly. Display is correct. o triggering on the ringing peaks.

L « . - | gL e ||

| AR et T ++ +

Signal at DC 504 input (same as
in A butimproperly terminated).

input to DC 504

A. Properly terminated input. B. Grossly improper termination.

C. Common example of improperly terminated signal. 400 mV
ring can cause undesirable double-triggering. 1670-04

Fig. 1-5. Hlustration showing effects of proper input signal termination and improper input signal termination.

Noise Impuises 20-millivolt {rms)

/ \ hysteresis window

i v Jron

(A) Erroneous count. (B) Correct count.

(1339)1670-05

Fig. 1-6. Triggering circuit responses to improper (A) and proper (B) TRIGGER LEVEL settings.
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Operating Instructions—DC 504

APPLICATIONS

FREQUENCY MEASUREMENTS

To measure and display the frequency of a signal up to
80 MHz, set the FUNCTION switch to the appropriate
FREQUENCY position. Set the DISPLAY TIME control
fully ccw, connect the signal to the INPUT connector, and
set the SOURCE switch to EXT (front-panel bnc connec-
tor). You will note that higher resolution measurements
take more counting time, e.g., a1 kHz resolution measure-
ment on the MHz scale requires 1 ms' while a 0.1 Hz
resolution measurement on the kHz scale takes 10 s.

Final selection of FREQUENCY position of the FUNC-
TION switch depends on the frequency being measured,
desired resolution, and willingness of the operator to wait
for ameasurement. Using the FREQUENCY MHz position,
higher frequencies may be measured, but at the expense
of the greater resolution capabilities of the longer FRE-
QUENCY kHz position.

Overflow. Through intentional use of "overflow” dis-
plays, it is possible to improve the resolution of the
counter. Choose the FUNCTION switch position that
displays the most significant number of the measurement
as far to the left as possible. Note the numbers displayed to
the right of the decimal. Move the decimal point to the left
by choosing a higher resolution FUNCTION position, if
possible. The OVERFLOW LED will light when the most
significant number overflows the last storage register.
Note that the increased resolution does not change the
accuracy of the measurement. Jitter in the input signal will
become more apparent as the resolution increases.

Measurement Rate. Once a stable measurement is
obtained, the rate at which measurements are made can
be controlled by the DISPLAY TIME control. Turning the
control cw holds off the counting and stores the display for
a longer time before a new measurement is made and
displayed. Display time and counting time together com-
plete a measurement-display cycle.

The DISPLAY TIME control is uncalibrated and
variable from about 0.1 s at the ccw end to about 10 s at
the cw end. At the cw end, there is a detent position called
HOLD. In HOLD, the last count taken will be stored and
displayed for an indefinite time. A new count and display
may be initiated by pushing the RESET button, by turning
the DISPLAY TIME control ccw, or changing the FUNC-
TION switch to any other position.

REVOLUTIONS PER MINUTE (RPM)
MEASUREMENTS

The internal RPM switch, when set to its RPM position,
allows the DC 504 to be used as an rpm counter in the
FREQUENCY positions of the FUNCTION switch. By
moving the RPM switch to RPM, the gate times of the
DC 504 are lengthened by a factor of six, so that the
longest gate time becomes 1 minute, giving a "counts per
minute” or rpm function. The decimal pointis erased from
the display in the rpm measurments to indicate that rpom
rather than FREQUENCY is the selected function and to
facilitate the use of transducers with other than 1 pulse per
revolution. Table 1-1 should be used to interpret the
DC 504 front-panel markings and the rpm display
readings.

Table 1-1
FUNCTION Switch RPM RPM Read display®

FREQUENCY RESOLUTION Gate Time Resolution number as

MHz 1 kHz 6 ms 10,000 rpm X10,000

MHz .1 kHz 60 ms 1,000 rpm X1,000

kHz 10 Hz Bs 100 rom X100

kHz 1Hz 6sor.1m 10 rpm X10

kHz 1 Hz 60sor1im 1 rpm X1

*Assumes that transducer produces 1 pulse per revolution. If transducer produces 10 pulses per revolution, readings will be

increased by a factor of 10.

'The DISPLAY TIME control setting (about 0.1 s minimum) will effectively swamp out this short gate time.

1-6
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TOTALIZING

In the Totalize Events mode, signal events applied to
the INPUT are counted and the accumulated total is
displayed until the reset button is pushed or the FUNC-
TION switch is changed to another position. This mode is
a manual analog of the frequency mode. Its main applica-
tion is to accumulate a count of relatively slow and
irregular events.

Starting the Count. Apply the signal to the INPUT
connector and set the trigger controls the same as for
frequency measurement. Adjust the TRIGGER LEVEL
control until the displayed total begins to increment. The
accumulated count is displayed in whole numbers. In the
Totalize Events mode, only the TRIGGER LEVEL control
and the RESET button affect the display.

Stopping the Count. If pin 28B at the rear interface
connector is pulled to ground, the Totalize mode opera-
tion will be stopped (no more incoming events will be
added to the total). This is the most reliable method of
stopping the count. A discrete transistor or open-collector
logic should be used to pull pin 28B on the interface
connector low, i.e.,, pin 28B must not be forced high.
Rotating the TRIGGER LEVEL control until the DC 504 no
longer reacts to the input signal will also stop the totalize
count. An extra count may be added to the tota! by rotating
the TRIGGER LEVEL control ccw through the 0 level.

NOTE

Connections to the rear interface connector are to
be made by qualified service technicians only.

Restarting and Resetting. When pin 28B at the rear
interface connector is allowed to go high, or when the
TRIGGER LEVEL control is again adjusted to trigger the
DC 504 on the input signal, incoming events will advance
the displayed total.” Resetting the count to zero can be

Operating Instructions—DC 504

done at any time by pressing the RESET button or by
moving the FUNCTION switch to some other position,
then back to TOTALIZE EVENTS position.

PERIOD MEASUREMENTS

Gating. Period measurement is provided in
counter/timers primarily to overcome a basic limitation of
counters, i.e., the long time required to make a high-
resolution, high-accuracy measurement of low-frequency
signals. For example, a 1kHz signal requires 1,000
seconds of counting time to accumulate a million counts.
However, in only one second, a 1 kHz signal can gate one
million clock pulses from a 1 MHz clock into the counter.

Simply stated, the PERIOD mode reverses the func-
tions of signal and clock as compared to the frequency
mode. In frequency mode, signal events are counted for
some number of clock pulses, then displayed. In PERIOD,
clock pulses are counted for some number of signal events
then displayed.

Low Frequencies. Period measurements of signal
below 10 Hz, and particularly in the lowest decade from
0.1 Hz to 1.0 Hz, become rather sensitive to wave shape
and amplitude. Since it is desirable for the signal to pass
through the trigger hysteresis abruptly, square-wave
inputs are preferred. Sine and triangle waves can be
measured accurately at the very low end if the input
amplitude is kept somewhat above minimum specification
so that the trigger input is driven hard.

NOTE
Be especially wary of high frequency ringing or

noise on the input signal. They can cause false
triggering in the PERIOD mode.

’However, if the TRIGGER LEVEL control is rotated through the threshold point (0 level for zero volts dc) in a ccw direction, the

displayed total will advance by one.

REV. B JAN 1977
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Operating Instructions—DC 504

FUNCTIONS AVAILABLE AT REAR INTERFACE
CONNECTOR

CONTROL LINES

Solder pads have been connected to unassigned pins at
the rear connector for routing signals to and from the
DC 504 for specialized applications (see Rear Connector
Pin Assignments). One or more compartments of a multi-
plug-in power module can be wired with barriers installed
to provide specific functions between compartments. See
the power module instruction manual for additional
information.

A reset input line (pin 26A), which doubles as a reset
output signal line, clears the counter to zero when a low is
applied to the line.

An external clock signal may be used instead of the
internal 1 MHz clock by connecting the external standard
to the Ext Clock input line, pin 14A, and setting the
internally located Int/Ext Oscillator switch to Ext. A
shielded cable connected between the E.O. solder points
near pin 14A and U180 will be required.

The external oscillator input is somewhat duty-cycle
sensitive. It is recommended that the positive portion of
this input have a duty cycle of at least 15% but no more
than 70%. Individual DC 504s may allow the user to
exceed these limits by a small margain. it is possible for
large amplitude, fast-rise external oscillator signals to
generate crosstalk with the internal 1 MHz at S160. Thusiit
is recommended that the Ext Clock Input be removed from

A Totalize Start/Stop input line can be used to inhibit
the gate (stop the counting) in the TOTALIZE mode. In
any other mode, the counting will stop and the display will
go to zero after a time determined by the DISPLAY TIME
control. Pin 28B must not be forced high or the gate will be
forced open in all modes. Open-collector logic or a
discrete transistor without a pull-up resistor is
recommended to pull pin 28B low. Pin 28Bis alsoused as a
Gate Out signal line (see following text).

SIGNAL LINES

These lines provide for signal input, counter status and
clock signal outputs, and bcd data outputs. An overflow
output line (pin 23B) goes high to indicate that the counter
is in an overflow condition.

The Reset output line is described above as a control
line.

The Latch output line, (pin 19B) provides a positive
"data good” pulse of about 10 us duration at each
updating of the display register.

The BCD Output data lines provide the count in an 8-4-
2-1 serial-by-digit method. The output is active-high logic
and is interpreted in conjuction with the Digit Select Out
lines. The 8-4-2-1 lines are pins 20B, 20A, 21B and 19A,
respectively.

The Digit Select Out lines consist of time-slot lines
TS1—T8S5. The output is active-high logic. The lines scan

»

nip 144 if it ignat tahe 1§ed fra miiqdp tima | ikgwicq from the most sianificant digit to the least significant digit ]
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Operating Instructions—DC 504

REPACKAGING FOR SHIPMENT

If the Tektronix instrument is to be shipped to a Tektronix Surround the instrument with polyethylene sheeting to
Service Center for service or repair, attach a tag showing: protect the finish of the instrument. Obtain a carton of
owner (with address) and the name of an individual at your corrugated cardboard of the correct carton strength
firm that can be contacted. Include complete instrument and having inside dimensions of no less than sixinches
serial number and a description of the service required. more than the instrument dimensions. Cushion the

. . . instrument by tightly packing three inches of dunnage
Save and re-use the package in which your instrument was or urethane foam between carton and instrument, on all

shipped. If the original p_ackaglng is unfit for use or not sides. Seal carton with shipping tape or industrial
available, repackage the instrument as follows:

| T U G

stapler.
The carton test strength for your instrument is 200
-— pounds.
— |

T Y Y T R g

L)
®
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Le compteur/férquencemétre numérique DC 504 me-
sure les fréquences de 0 Hz 2 plus de 80 MHz (0 Hz avec
0.1 Hz de résolution), les périodes allant de 1 us 4 999 99
secondes. || compte les événements de 0 & 99 999 & une
fréquence maximale d’au moins 80 MHz. Une résolution
de 0,1 Hz peut étre obtenue en permettant un dépasse-
ment de capacité des chiffres les plus significatifs du comp-
teur.

Le résultat de la mesure se lit sur un affichage a cing
chiffres 3 sept segments électroluminescents (DEL) aisé-
ment lisibles. Le positionnement de la virgule s’effectue
automatiquement et les zéros de téte (situés a gauche du
chiffre le plus significatif) ne sont pas représentés. Une
diode électroluminescente située sur le panneau avant in-
dique le dépassement de la capacité.

Les signaux & compter ou & mesurer peuvent étre appli-
qués 3 une prise BNC située sur le panneau avant ou sur le
connecteur situé a I’arriére de |'appareil.

Le DC 504 est congu pour fonctionner dans n'importe
quel compartiment des chéssis d'alimentation Tektronix
TM 600. |1 est également compatible avec les autres mem-
bres de la série TM 500 quant & ses possibilités d’intercon-
nexion.

Chapitre 1 - DC 504

INSTRUCTIONS D’UTILISATION

DESCRIPTION DE L'APPAREIL

Le DC 504 est congu pour fonctionner 3 une tempéra-
ture ambiante comprise entre 0°C et 50”C et peut étre sto-
cké entre —40°C et +75°C. Si le stockage s’effectue hors
de ces températures limites, le DC 504 doit étre ramené a
la température ambiante de la piéce dans la plage ci-dessus
désignée avant la mise sous tension.

PREPARATION A L'UTILISATION
Installation et démontage

PRECAUTION

Ne pas enficher le tiroir dans un module d’alimen-
tation sous tension afin de ne pas endommager
l'ensemble des circuits.

Vérifier que les détrompeurs situés sur la borne d’inter-
connexion arriére du module d'alimentation correspond
bien a la fente de la prise du DC 504. Aligner les rails su-
périeurs et inférieurs du DC 504 sur les rainutes du boitier
d’alimentation choisi (Fig. 1-2).

Insérer le tiroir & fond et appuyer fermement pour que
le circuit imprimé soit correctement enfiché dans le con-
necteur d’interface. Pour extraire |I'appareil, tirer le loquet
de verrouillage (situé au coin inférieur gauche) jusqu’a ce
que le connecteur d’interface soit libéré. La mise sous ten-
sion du DC 504 s’effectue en tirant le bouton poussoir du
module d’alimentation.

Module de
puissance

Détrompeur

Rainure
supérieure

Rainure
inférieure

TF(1412-2)1670-20

Fig. 1-2.Installation et démontage du tiroir.

REV JAN 1982
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Instructions de fonctionnement - DC 504

Commandes et prises

Se reporter aux figures 1-3 et 1-4. Bien que le DC 504
soit livré étalonné et prét & étre utilisé, il est indispensa-
ble de vérifier la position des commandes et prises avant
toute mise en route. || faut porter une attention particulie-
re sur les commutateurs internes dont la disposition doit
étre conforme a V'illustration de la figure 1-3. Par exemple,
si vous souhaiter effectuer des mesures de vitesse de tours
par minute, le commutateur RPM/NORM doit étre placé
sur RPM. De méme, si vous avez 3 effectuer des mesures 2
basse fréquence, le commutateur de mode de couplage
d’entrée (INPUT COUPLING) doit étre réglé sur DC (cou-
plage continu).

CARACTERISTIQUES D’'ENTREE

Sources d’entrée

Le commutateur SOURCE, situé sur le panneau avant,
permet de sélectionner la source de signal de déclenche-
ment : soit la prise BNC du Panneau avant (source externe)
soit le connecteur d’interface situé sur le panneau arriére
{par I'intermédiaire de la broche 16A) (source interne).

’

L’entrée externe présente une haute impédance d‘envi-
ron 1 M£2 avec une capacité paralléle de 20 pF. Le circuit
d’entrée interne offre une impédance nominale d’environ
50 §2, ce qui permet de réaliser correctement les conne-
xions en cable coaxial.

Déclenchement

Les commandes du niveau de déclenchement (TRIG-
GER LEVEL) et du mode de couplage d'entrée (commu-

™ - m

——m

tateur interne) sont déterminantes pour la réalisation des

mesures a effectuer. Généralement, les commandes de dé- B
clenchement sont similaires aux commandes de |'oscillos-

cope. Cependant, le résultat ne se traduit pas en une repré-
sentation graphique d’onde stable du signal, mais au con-

traire par I'affichage numérique stable du résultat d’une

mesure de fréquence.

Commutateur du couplage d'entrée. Un commutateur
interne (voir le tableau des prises et commandes) permet
de sélectionner le mode de couplage du signal d’entrée :
alternatif ou continu (par capacité ou direct). Ce couplage
a lieu entre la commande de sélection de la source du signal
et les atténuateurs. Le couplage en mode alternatif convient
pour la plupart des mesures de fréguences. Cela évite de
Procéder & un nouveau réglage de la commande TRIGGER
LEVEL lorsque la composante continue du signal change.
Cependant, pour les signaux inférieurs 3 10 Hz, la sensibi-
lité est réduite 3 10 Hz. Par conséquent, pour des signaux
dont les périodes sont supérieures & 0.1 s, il faut utiliser
le mode de couplage en continu.

TRIGGER LEVEL (niveau de déclenchement).La com-
mande TRIGGER LEVEL doit étre correctement réglée
pour pouvoir obtenir un affichage stable. || N’y aura aucu-
ne difficulté 3 effectuer ce réglage, & moins que la valeur
de I'amplitude du signal ou de la fréquence ne se trouve
a proximité {ou peut etre au-dessus des caractéristiques li-
mites de I"appareil). Des signaux a large amplitude (> 5 V)
et a haute fréquence (> 50 MHz) provoguent une dérive

négative du point de déclenchement 3 partir de sa position
0 normale.

Un signal apparaissant stable sur I’écran d'un oscillosco-
pe peut toujours présenter une certaine instabilité lorsque
la mesure s’effectue 3 I'aide d’un compteur numérique. La
variation de comptage d’une lecture 3 I'autre est probable-
ment due a I'instabilité de la source du signal, de méme
qu‘une variation anormale du comptage peut étre provo-
quée par un mauvais déclenchement, a savoir par:

Commutateur de progression
du comptage

Commutateur a glissiére, il posséde deux
positions. L'une des deux permet ’affichage

teur (Latch over ride). L’autre position indi-
que I'affichage du résultat a la fin du comp-
tage (Norm).

OSC (oscillateur INTERNE/EXTERNE)

Commutateur a glissiére a deux positions.
I} sélectionne la source du signal d’horloge
du DC 504, i.e. :
— soit l'oscillateur interne,
— soit un signai d’horloge externe relié
& la broche 14A du connecteur du tiroir.

F:

TF(1670-03)1670-21

instantané du contenu des décades du comp-

LATCH Text IRPM
OVER-.RIDE
/ NoRM | INT INoaMm

20 S S e B e B o B e T o TR o e

RPM (tours par minute)

Commutateur 3 glissiére possédant deux
positions. Lorsqu’il est placé sur RPM,
les mesures d’événements par minute
s'effectuent par I'intermédiaire des po-
sitions FREQUENCY du commutateur
FUNCTION.

INPUT COUPLING (couplage d’entrée)
Commutateur a glissiére sélectionnant

t'un des deux modes du couplage d'entrée >
sur I'atténuateur : alternatif ou continu,

DC
AC

Fig. 1-3. Emplacement des commutateurs internes.

French 1-2 ’
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Affichage

Affichage 4 5 chiffres compo-

sés chacun de 7 segments élec-
troluminescents avec position-
nement automatique de la —
virgule. Les zéros de téte sont
supprimés sauf en cas de dé-

< passement de capacité,

Indicateur de dépassement de
capacité el
Indicateur 2 diode électroiumi- i OVERFLOW

! i s Indicateur de comptage

| COUNTING e L'indi i i

B nescente s'illuminant [orsque 18 =y ;Ej:z:t;:rcso;:uglza BN
résultat de la mesure comporte N. ./ piog
plus de 5 chiffres. !

1 ; DISPLAY TIME
: FUNCTION

FREQUENCY w PERIOD

Commande DISPLAY TIME
- Commande concentrique varia- 1
ble, utilisée conjointement

= avec le commutateur FUNC-
TION, elle détermine la durée
de présentation du résultat de-
\{’ puis la fin du dernier compta-

ge jusqu'au commencement du

Commutateur de fonction
(FUNCTION)

Sélectionne la nature de la me-
sure effectuée par le compteur.
Sélectionne également les du-
rées de comptage rendues pos-
sibles par le mode FREQ A,

——

P il

|
prochain, Ce ternps de présen-
tation peut verier depuis 0,1 s
. [commande tournée compléte-
ment & gauche) jusqu’a 10 s TRIGGER
: ' LEVEL
I AN

#

— (commande complétement
tournée & droite}. La position
HOLD maintient |'affichage
indéfiniment jusqu’a ce que
I'on appuie sur le bouton de
remise & zéro de |'affichage
RESET.

SR

. Prise d'entrée (INPUT)

- Commande du niveau de / Prise d'entrée BNC su signal.

déclenchement (TRIGGER
LEVEL)

Sélectionne I'amplitude du ni-
veau de déclenchement sur le
signal appliqué a la prise d'en- e -
trée.

Bouton poussoir de remise a Commutateur de la source du
zéro de I'affichage (RESET) signal {SOURCE)

Bouton poussoir (agissant mo- Sélectionne la source d'entrée
mentanément) de remise a du signal. INT sélectionne |'en-
zéro manuelle de I'affichage. trée du connecteur arriére,

- Fournit également un moyen EXT sélectionne |'entrée située
de vérification des 5 chiffres sur la prise BNC du panneau

- de I"affichage. avant.

TF{1670-02)1670-22

A
- ﬁ Fig. 1-4. Commandes et prises
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Instructions de fonctionnement - DC 504

— les commandes de déclenchement placées en mauvaise
position,

— les caractéristiques du signal appliqué supérieures aux
caractéristiques du compteur (amplitude trop faible,
fréquence trop élevée). Lorsque le déclenchement du
DC 504 sera correct, un signal stable précentre seule-
ment une instabilité de * 1 unité de comptage (+ 1 du
chiffre le moins significatif).

NOTA

L‘instabilité du DC 504 est de + 0,5 % d‘un cycle
d’entrée * 1 point.

Intervalles de mesure

Pour régler les commandes de déclenchement, choisir
la position de totalisation TOTALIZE EVENTS du commu-
tateur FUNCTION (ou pour n‘importe quelle autre posi-
tion du commutateur FUNCTION, actionner le commuta-
teur Over ride latch), afin d’obtenir I’affichage de la pro-
gression du comptage. Ceci indique si le déclenchement est
correct ou incorrect. Si le déclenchement est bon, des chif-
fres doivent apparaitre sur |’affichage. Des fréquences infé-
rieures & 0,1 Hz ne pourront é&tre résolues par la gamme la
plus faible de fréquence kHz. Pour des fréquences aussi
basses, la mesure de période est mieux adaptée.

Tension d’entrée maximale, sensibilité et plage de
fréquence

La tension maximale admissible est de 250 V (tension
continue + créte alternative, & 500 kHz ou moins). La ten-
sion maximale admissible décroit de 20 dB/décade au-des-
sus de 500 kHz. Tolérance de + 5 V sur n'importe quelle
fréquence.

La sensibilité du DC 504 est de 20 mV efficaces (56,6
mV créte-3-créte) en-dessous de 156 MHz 35 mV efficaces
(99 mV créte-a-créte) jusqu’a 50 MHz et 175 mV efficaces
(499 mV créte-a-créte) & 80 MHz.

Suivant le mode de couplage sélectionné, la fréquence
limite inférieure sera 0 Hz dans le cas d'un couplage
continu (DC) ou bien 10 Hz dans le cas d'un couplage ca-
pacitif alternatif (AC).

En raison de la trés haute sensibilité d’entrée du DC
504, si I’'on applique au compteur des signaux a temps de
montée rapide (tels que les signaux carrés) les terminaisons
de ces sources de signaux et cibles coaxiaux doivent étre
chargés correctement.

Sinon, la différence d’'impédance provoquera des réfle-
xions ou des suroscillations le long du céble coaxial d’en-
trée. Les crétes des suroscillations peuvent avoir une ampli-
tude suffisante pour déclencher le DC 504. L’indication
obtenue devient alors un multiple de la fréquence d‘entrée
réelle. La valeur affichée peut varier par facteurs entiers

»
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au fur et 3 mesure de la rotation de la commande TRIG-
GER LEVEL (voir Fig. 1-5) pour les exemples.

Pente et niveau de déclenchement (SLOPE-LEVEL)

Le circuit de déclenchement répond aux transitions né-
gatives ou aux transitions positives, pour les deux fonctions :
fréquence et période.

La commande TRIGGER LEVEL permet a l'utilisateur
de déplacer la fenétre d’hystérésis du circuit de déclenche-
ment vers un niveau optimal en fonction du signal d’entrée.
On obtient ainsi un déclenchement stable (voir Fig. 1-6).
La commande TRIGGER LEVEL est ajustable sur une
plage d’excursion comprise entre —1,5 V et +1,5 V. Si une
plage plus large est souhaitée, il faut utiliser le mode de
couplage d’entrée alternatif ou atténuer les signaux a |'ai-
de d’une sonde d’atténuation X10.

APPLICATIONS

Mesures de fréquence

Pour mesurer et lire la fréquence d’un signal jusqu’a
80 MHz, sélectionner la durée de comptage appropriée a
Iaide de la commande FUNCTION. Tourner la commande

DISPLAY TIME a fond dans le sens anti-horaire, connecter

le signal sur la prise INPUT et placer le commutateur
SOURCE sur EXT (prise BNC située sur le panneau avant).
Vous constaterez que des mesures a résolution plus haute
nécessitent un temps de comptage plus long. En effet, une
mesure avec une résolution d’1 kHz, effectuée sur la posi-
tion de fréquence MHz nécessite une ms alors qu’une me-
sure avec une résolution de 0,1 Hz sur la position de fré-
quence kHz nécessite 10 s.

Le choix définitif de la position FREQUENCE du
commutateur FUNCTION est fonction de la fréquence &
mesurer, de la résolution souhaitée et de la bonne volonté
de I'utilisateur pour attendre la mesure. Les fréquences
les plus élevées peuvent étre mesurées a "aide de la com-
mande FREQUENCY sur la position MHz mais au détri-
ment de la résolution.

Overflow (dépassement). L'indicateur de dépassement
de capacité OVERFLOW permet d’améliorer la résolution
du compteur/fréquencemétre. Sélectionner la position du
commutateur FUNCTION afin d’obtenir 1'affichage du
chiffre le plus significatif de la mesure, aussi loin de la gau-
che que possible. Noter les chiffres affichés a droite de la
virgule.Déplacer la virgule vers la gauche en sélectionnant
une plus haute résolution. Le voyant a diode électrolumi-
nescente s'allumera lorsque le chiffre le plus significatif
dépassera la derniére case du registre de mémoire. S’assu-
rer que |'accroissement de la résolution n’a pas modifié ia
précision de la mesure. Au fur et & mesure que la résolu- w
tion augmente, I'instabilité du signal d’entrée devient plus
visible.

REV JAN 1982
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2V 1v 1ud 2V 2V 1uvd

Solrcufts de déclenchement en | ment montrant un décienchement
nctionnement correct sur les crétes de suroscillations.

- T

““Signal a I'entrée du DC 504
(identique & A, avec une termi-

naison inadaptée).
- rs | |

.Sc;vit.i.e (;t.llcircuit de décienche-

Entréeduocsm_'

I —

A. Entrée avec terminaison correcte. B. Terminaison incorrecte

C. Exemple de signal avec terminaison incorrecte. Une oscilla-
tion de 400 mV peut provoquer un double déclenchement indésirable. TF(1670-04)1670-23

Fig. 1-5. lllustration des effets d’un signal d’entrée avec terminaison correcte et avec terminaison incorrecte.

Impulsion de bruit Fenétre d’hystérésis

~ ey

rwrwairramn e e Tl

(A} Comptage erroné (B) Comptage correct

~

TF(1339)1670-24

Fig. 1-6. Réponses du circuit de déclenchement & des réglages incorrects (A) et corrects (B) de fa commande TRIGGER LEVEL.
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Rythme des mesures. Une fois 1a mesure stable obte-
nue, la commande DISPLAY TIME peut régler le rythme
des mesures a effectuer. Une rotation dans le sens horaire
de cette commande maintient le comptage et mémorise
I'affichage pour une période de temps plus longue avant
la prochaine mesure. Le temps d’affichage et de comptage
(DISPLAY TIME and COUNTING) constituent le cycle
complet «mesure/affichage».

La commande DISPLAY TIME n’est pas étalonnée et
permet de faire varier la durée de I'affichage de 0.1 s & 10's,
de gauche 3 droite. En fin de course, une position enclen-
chée dénommée HOLD permet au dernier comptage effec-
tué d’étre mis en mémoire et de rester affiché pendant une
période de temps indéfinie. Un nouveau comptage et un
nouvel affichage seront enclenchés en appuyant sur la bou-
ton RESET et en tournant la commande DISPLAY TIME
dans le sens anti-horaire ou en déplagant le commutateur
FUNCTION d’une position sur une autre.

Mesures de vitesses de rotation (RPM - tours/minu-
te)

Le commutateur interne RPM, placé sur la position
RPM, permet ['utilisation du DC 504 en temps que
compte-tours (ou fréquencemétre) lorsque le commuta-
teur FUNCTION est placé sur les positions FREQUENCY.
En amenant le commutateur RPM (tour/minute) sur la po-
sition RPM, le temps de comptage du DC 504 est multiplié
par un facteur de 6, de fagon a ce que le temps de comptage
le plus long soit égal & une minute, délivrant ainsi ¢un
comptage par minute» ou la fonction tours/minute. Dans
les mesures de vitesses de rotation en tours/minute, |'effa-
cement de la virgule sur I'affichage indique 1a sélection du
fonctionnement en compte tours plutdt qu’en fréquence-
métre et facilite I'utilisation des capteurs qui délivreraient
plus d’une impulsion par tour. Se reporter au tableau 1-1
pour interpréter les indications du panneau avant du DC
504 ainsi que I'affichage des indications RPM.

Totalisation

Dans le mode TOTALIZE EVENTS, les événements du
signal appliqué 3 la prise INPUT sont comptés et le total
cumulé est affiché jusqu’a ce que le bouton RESET soit
enfoncé ou jusqu’a ce que le commutateur SWITCH soit
amené sur une autre position. Ce mode de fonctionne-
ment est la version & commande manuelle du mode de me-
sure de fréquence. Sa principale application réside dans
I'accumulation de comptage d'événements relativement
lents et irréguliers.

Démarrage du comptage. Appliquer le signal sur la prise
INPUT et placer les commandes de contréle de la méme
maniére que pour effectuer une mesure de fréquence. Ré-
gler la commande TRIGGER LEVEL jusqu’a ce que le to-
tal affiché commence 2 s'incrémenter. Le cumul des évé-
nements est affiché sous la forme d'un nombre entier. Dans
le mode TOTALIZE EVENTS, seule la commande TRIG-
GER LEVEL et le bouton poussoir RESET peuvent affec-
ter I'affichage.

Arrét du comptage. Si la broche 28B située sur le con-
necteur arriére est déconnectée de la masse, le fonctionne-
ment en mode TOTALIZE sera stoppé {aucun futur évé-
nement ne sera ajouté au résultat obtenu). C'est la métho-
de la plus sQire pour stopper le comptage. Un transistor ou
un circuit logique & collecteur ouvert peut étre utilisé pour
forcer la broche 28E de I'interface arriére a I’état bas. On
ne doit en aucun cas forcer la broche 28B a I'état haut. Le
fait de tourner la commande TRIGGER LEVEL jusqu‘a
I"absence de réaction du DC 504 au signal d’entrée permet
aussi I'arrét du comptage. Un comptage supplémentaire
peut étre ajouté au total obtenu par la rotation dans le
sens anti-horaire jusqu’au niveau O de la commande TRIG-
GER LEVEL.

NOTA

Seul un personnel de maintenance qualifié est a
méme de réaliser les connexions sur la prise d’in-
terface arriére.

TABLEAU 11
Commutateur FUNCTION RPM RPM Correction de
FREQUENCE RESOLUTION {tours/minute) lecture
Durée de la porte Résolution
de comptage
MHz 1 kHz 6 ms 10 000 rpm X10 000
MHz 1 kHz 60 ms 1000 rpm X1 000
kHz 10 Hz 6s 100 rpm X100
kHz 1 Hz 6sou.Tm 10 rpm X10
kHz .1 Hz 60soulm 1 rpm X1

* Capteur délivrant une impulsion par tour. Si le capteur délivre 10 impulsions par tour, les indications affichées seront multipliées par un fac-

teur de 10.
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Redémarrage et remise a zéro de I'affichage. Lorsque la
broche 28B du connecteur arriére est a I'état haut ou lors-
que la commande TRIGGER LEVEL est & nouveau réglée
pour permettre un déclenchement du DC 504 sur le signal
d’entrée, les événements comptés vont augmenter le total
affiché. Une remise & zéro du comptage peut s'effectuer a
n'importe quel moment en appuyant sur le bouton RE-
SET ou en amenant le commutateur FUNCTION sur une
autre position, puis en le replagant sur la position TOTA-
LIZE.

Mesures de périodes

Porte de comptage. La mesure de périodes est destinée
en premier lieu, & maitriser une limitation de base commu-
ne a tous les compteurs, c’est-a-dire la durée de comptage
importante nécessaire pour pouvoir effectuer des mesures
trés précises avec une haute résolution sur des signaux 2
basses fréquences. Par exemple, un temps de comptage de
1 000 s est nécessaire a un signal d’1 kHz pour accumuler
1 000 impulsions. Cependant, en une seule seconde, un
signal d’1 kHz peut permettre le comptage d'un million
d'impulsions d'une horloge d’1 MHz.

Autrement dit, le mode PERIOD inverse les réles du
signal et de I'horloge par rapport au mode fréquence. Dans
le mode FREQUENCE, les événements extérieurs sont to-
talisés durant un temps déterminé par I’horloge interne.
En mode PERIOD, les impulsions d’horloge sont totalisées

pendant un temps déterminé par les événements extérieurs.

Basses fréquences. Les mesures de période de signaux
en-dessous de 10 Hz et particuliérement dans la plus basse
décade de 0,1 Hz & 1,0 Hz deviennent assez sensibles aux
formes d’ondes et 3 leurs amplitudes. Bien qu’il soit sou-
haitable que le signal franchisse le seuil d’hystérésis d'une
maniére brusque, les signaux carrés sont préférables pour
effectuer ces mesures. Les signaux a trés basse fréquence
(sinusoidaux) peuvent étre mesurés avec précision si I'am-
plitude est quelque peu maintenue au-dessus des caracté-
ristigues minimales, pour éviter tout probléme de déclen-
chement.

NOTA

Soyez particuliérement vigilant sur les oscillations
de haute fréquence ou au bruit pouvant se produire
sur le signal d’entrée et donc 8 méme de provoquer,
en mode PERIOD, un mauvais déclenchement.

FONCTIONS DISPONIBLES SUR
LE CONNECTEUR D'INTERFACE ARRIERE

Lignes de commandes

Pour des applications particuliéres, des oeillets & souder
sont branchés sur des broches non assignées situées sur le

REV JAN 1982
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connecteur arriére afin de véhiculer les signaux vers le

DC 504 et en provenance de celui-ci. Des connexions avec
détrompeurs peuvent étre installées entre un ou plusieurs
compartiments afin d’assurer la liaison entre les tiroirs si-
tués dans un module d’alimentation & compartiments mul-
tiples. Pour toute information complémentaire, se repor-
ter au manuel d’instructions des modules d'alimentation.

La ligne d’entrée de réarmement {broche 26A) servant
également de ligne de sortie, remet & zéro I'affichage du
compteur lorsqu’on lui applique un niveau bas.

Il est possible d'utiliser un signal d’horloge externe a
la place d'un signal d’horloge interne 1 MHz en reliant le
standard externe avec la ligne d’entrée de I’horloge exter-
ne {broche 14A) et en plagant le commutateur EXT/INT
de l'oscillateur interne sur EXT. Pour relier les points si-
tués a proximité de la broche 14A et du circuit U180, il
est indispensable de disposer d'un céble blindé.

Le rapport cyclique est quelque peu déterminant sur
I'entrée de |'oscillateur externe. Nous conseillons de le
maintenir a au moins 15 % (position positive) et pas au-
dela de 70 %. Certains DC 504 autorisent une petite marge
de dépassement. Les signaux de l'oscillateur externe a
temps de montée rapide et a large amplitude peuvent pro-
voquer de la diaphonie avec I'oscillateur interne 1 MHz
dans le circuit S160. Par conséquent, nous conseillons
d’'oter I'entrée de I'horloge externe de la broche 14 A, si
I'on ne doit pas utiliser pour une certaine période de
temps. De méme, si vous souhaitez utiliser I'oscillateur ex-
terne en tant qu’unique base de temps du DC 504, I'oscil-
lateur interne peut étre inhibé en otant le circuit Y 160.
Dessouder au moins un c6té du circuit R180 du circuit
imprimé peut également suffire.

Aussi longtemps que la broche 28A est a I'état haut,
une ligne d'entrée maintient |"affichage du DC 504 en mode
«Hold». L'affichage de la derniére mesure est alors conser-
vé et aucun autre comptage n’intervient tant que le bouton
poussoir de remise & zéro n’est pas enclenché ou gue le
commutateur FUNCTION n’a pas été tourné ou que le si-
gnal du maintien du comptage n’est pas inhibé.

Une ligne TOTALIZE START/STOP peut étre utilisée
pour inhiber la porte de comptage (arrét de comptage) en
mode TOTALIZE. Dans un autre mode de fonctionnement,
la commande DISPLAY TIME détermine le temps d’affi-
chage et le moment de remise & zéro. La broche 28N doit
étre a |'état haut, sinon la porte de comptage reste ouver-
te dans tous les modes. Il est recommandé de commuter
la broche 28B a I'état bas par un transistor ou un circuit
logie & collecteur ouvert sans résistance. || est également
possible d’utiliser la broche 28B en tant que ligne de si-
gnal de sortie de la porte de comptage (voir ci-dessous).

Lignes de signal
Ces lignes fournissent le signal d'entrée, les sorties du

signal d’horloge et d'état du compteur ainsi que les sorties
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d’information B C D. A I'état haut, la ligne de sortie de
dépassement de capacité (broche 23D) indique I'état du
compteur {position de dépassement). La ligne de sortie de
remise a zéro est précédemment décrite, cette ligne étant
considérée comme une ligne de commande.

A chaque remise & zéro du registre de I'affichage, la li-
gne de sortie «Latch» (broche 19B) fournit une impulsion
positive de I'information correcte «data good» pendant
environ une durée de 10 us.

Les lignes de sortie sont en format B C D suivant le co-
de 1, 2, 4, 8, chiffre par chiffre. La sortie est en logique
positive et est utilisée en association avec les lignes de sor-
tie de sélection de chiffre. Les lignes 1, 2, 4, 8 correspon-
dent respectivement aux broches 19A, 21B, 20A et 20B.

French 1-8

tuées par les lignes d'impulsions de temps TS1-TS5. La
sortie est en logique positive. La lecture des lignes s’effec-
tue a une fréquence de 3,5 kHz depuis le chiffre le plus
significatif jusqu’au chiffre le moins significatif. Les lignes
TS1 et TS5 correspondent respectivement aux broches
25A, 24A, 23A, 22A et 21A.

Les lignes de sortie de sélection de chiffre sont consti- » [ —

Une ligne de sortie de la représentation de la virgule
(broche 27B) est & I'état haut uniquement lorsque la virgu-
le est située a gauche du chiffre dont la ligne sélectionnée
est a I’état haut.

Une ligne de comptage, broche 28B, délivre un signal
qui reste a l'état haut pendant le temps d'ouverture de la
porte de mesure. Cette broche peut également étre utilisée
comme ligne d’entrée «démarrage/arréty en mode de tota-
lisation.

REV JAN 1982
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Kapitel 1—DC 504

BEDIENUNGSANLEITUNG

ALLGEMEINE BESCHREIBUNG

Der Frequenzzahler DC504 miBt Frequenzenvon 0,1 Hz
(Aufldsung) bis 80 MHz. Er eignet sich auBerdem fur
Periodendauermessungen von 1 ps bis 999,99 s und fur
Absolutzidhlungen von 0 bis 99.999 Ereignisse mit einer
maximalen Frequenz von 80 MHz. Die Auflésung von
0,1 Hz kann auch bei hoheren Frequenzen durch Uber-
lauf der vorderen LED’s erzielt werden.

Funf 7-Segment LED’s bieten eine gut sichtbare nume-
rische Anzeige. Der Dezimalpunkt wird automatisch posi-
tioniert und fihrende Nullen (links vor dem ersten Digit
oder vor dem Dezimalpunkt) werden dunkelgetastet. Der
Uberlauf wird durch ein LED auf der Frontplatte ange-
zeigt.

Die zu messenden Signale kénnen tber den BNC-
Frontplatteneingang oder Uber den rickseitigen Inter-
face-AnschluB (bei Versorgungseinheiten Option 02,
intern verdrahtet) angeschlossen werden. Der DC504
kann in allen TM500-Versorgungseinheiten betrieben
werden. Er ist in Bezug auf interne Signalverbindungen
kompatibel mit allen Einheiten und Einschiben aus der
TM500 Serie.

Der Frequenzzahler DC504 kann in Umgebungstem-
peraturen zwischen 0°C und +50°C betrieben werden.
Die Lagerungist bei Temperaturen von—40°C bis+75°C
moglich. Nach der Lagerung bei Temperaturen au3erhalb
der spezifizierten Betriebstemperatur, soll der DC504
erst betrieben werden, wenn die Umgebungstemperatur
der angegebenen Betriebstemperatur entspricht.

VORBEREITUNG FUR DEN GEBRAUCH

EIN- UND AUSBAUANWEISUNG

VORSICHT §
Vor dem Einsetzen oder Herausnehmen des DC504

ist die Versorgungseinheit unbedingt auszuschal-
ten.

Uberprufen Sie, ob der Plastiksteg der Verbindungs-
buchse im Fach der Versorgungseinheit mit dem Aus-
schnitt in der Steckverbindungsleiste der DC504 Platine
ubereinstimmt. Setzen Sie das DC504 Chassis in die
obere und untere Fihrung des gewéhlten Faches und
schieben es mit dem noétigen Druck soweit ein, bis die
ruckseitige Steckverbindungsleiste einrastet.

Zum Herausnehmen des DC504 ziehen Sie die Entrie-
gelungsklinke an der linken unteren Ecke des Einschu-
bes, bis sich die riickseitige Steckverbindung 16st. Nun
kann der DC504 dem Fach entnommen werden.

REV JAN 1982

Uberpriifen Sie, ob der DC504 korrekt in die Versor-
gungseinheit eingesetzt ist und schalten Sie den Netz-
schalter ein. Es sollte nun die LED-Anzeige leuchten.

BEDIENUNGSELEMENTE UND STECKER

Bezug sind die Abbildungen 1-3 und 1-4. Auch wenn
der DC504 kalibriert und gebrauchsfertig ist, soliten die
Funktionen der Bedienungselemente und Anschliisse
vor Gebrauch durchgesehen werden. Beachten Sie die
Schalterstellungen der internen Schalter, abgebildet in
Abb. 1-3.

Sollen beispielsweise Umdrehungen pro Minute ge-
messen werden, mu3 der RPM/NORM-Schalter in die
Stellung RPM geschaltet werden. Wenn die Ereignisse
mit geringer Wiederholungfrequenz gezahlt werden sol-
len, muB der Eingangskopplungsschalter auf DC ge-
schaltet werden.
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VERSORGUNGS-
EINHEIT

Obere
Fithrungsnut

Untere
Fithrungsnut

EINSCHUB

TG(1412-2)1670-25

Abb. 1-2. Ein- und Ausbau des Einschubs

-

TG(1670-03)1670-26

Ubergehen der Latch-Funktion

Ein zweistufiger Schiebeschal-
ter bestimmt, ob der Inhalt der
Zihldekaden wiahrend des
MeBintervalls im Display darge-
stellt wird (LATCH OVER-RIDE)
oder ob erst nach Beendigung
des Zahlvorgangs (NORM).

Interner/externen Oszillator

Der zweistufige Sthiebeschal-
ter wahit den externen oder
internen Oszillator. Der externe
wird an Pin 14A der riickseitigen
Kontaktleiste angeschlossen.

LATCH
OVER-RIDE
i

NORM

EXT

INT

RPM

NORM

Eingangskopplung
Zweistufiger

Eingangssignalkopp-
lung AC oder DC.

Zweistufiger
schalter der in der Posi-
tion RPM die Messung
von Umdrehungen pro
Minute erméglicht. Der
Funktionsschalter muB
in dieser Betriebsart auf
Frequenzmessung ste-
hen.

Schiebe-

schalter fir die Wahl der = [

N\

Umdrehungen pro
Minute (RPM)

Schiebe-

AC
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Abb. 1-3. Lage der internen Schalter
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Anzeige
LED-Anzeige mit fiinf 7-
Segment Digits und au-
tomatischer Dezimal-
punki-Positionierung.
Die fithrenden Nullen
werden bis zum Uberlauf
unterdriickt.

OVERFLOW-Uberlauf

Das LED zeigt den Uber-
lauf des flihrenden

OVERFLOW

Digits, wenn der Display
mehr als fiinf Stellen
uberschreitet.

DISPLAY TIME-
Darstellzeit

Der konzentrisch zum
Funktionsschalter ange-
ordnete variable Regler
stellt die Ldnge der Dar-

COUNTING
DISPLAY TIME

FUNCTION
FREQUENCY TOTALIZE PERIOD
- EVENTS

1 kHz »

stellzeit ein, die jeder
Messung folgt. Die Dar-
stellzeit kann zwischen
0,1s (Linksanschlag)
und ca. 10 s (Rechtsan-
schlag) variiert werden.
Die Rasterposition am
Rechtsanschlag (HOLD-
Position) hat eine unun-
terbrochene Anzeige zur
Folge, die nur durch den
Druck der RESET-Taste
beendet werden kann.

TRIGGER-LEVEL -
Triggerpegel
Wihit den Amplituden-
punkt auf dem Eingangs-
signal bei dem die Trig-

gerung stattfindet.

RESET - Zuriicksetzen

TRIGGER

= LE%E"' + RESET

¥

SOURCE - Eingangs-
signalquelle

Wiahit den Signalein-

COUNTING - Zahlen
Dieses LED leuchtet
wiahrend dem aktiven
Zahlvorgang, also wah-
rend der Gatedffnung.

FUNCTION - Funktions-
schalter

Wah!l der Betriebsarten

und der Gatezeiten fiir
die Frequenzmessung
sowie der Taktraten bei
der Periodendauermes-
sung.

INPUT - Eingang

BNC-Stecker fiir den An-
schluB von Eingangssig-
nalen.

Drucktaste fiir die ma-
nuelle Riickstellung der
5 Digits. Die Riickstel-
lung dient auch zur Prii-
fung des Displays.

gang. In der Stellung INT
wird der Eingang an der
riickseitigen Kontaktlei-
ste eingeschaltet, bei
EXT wird der BNC-Front-
platteneingang benutzt.

TG(1670-02)1670-27

Abb. 1-4. Funktionen der Bedienungselemente und Stecker

REV JAN 1982
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Bedienungsanleitung - DC504

EINGANGSBEDINGUNGEN

EINGANGSWAHL

Der Frontplattenschalter SOURCE wahlt entweder den
BNC-Eingang auf der Frontplatte oder den riuckseitigen
Interface-AnschluB (INT) tiber Pin 16A als Signaleingang.

Der Frontplatteneingang ist ein Hochimpedanz-Ein-
gang mit ca. 1 MQI 20pF Eingangsimpedanz. Der interne
Eingang hat 50Q Impedanz zur Anpassung an niederoh-
mige Koaxialkabelverbindungen.

TRIGGERUNG

Der Triggerpegel (TRIGGER LEVEL) und die Eingangs-
kopplung (interner Schalter) beeinflussen die Mess-
eigenschaften des Z#hlers. Normalerweise arbeitet die
Triggereinstellung &hnlich wie die eines Oszilloskopen,
mit dem Unterschied, daB das Ergebnis nicht ein stabiles
Oszillogramm ist, sondern eine stabile Frequenzanzeige.

Eingangskopplung. Der interne Eingangskopplungs-
Schalter (siehe Abb. 1-4) wihlt AC- (kapazitiv) oder DC-
Kopplung fir das Eingangssignal. Die Kopplung erfolgt
zwischen Eingang und Eingangsteiler. Fiir die meisten
Frequenzmessungen ist AC-Kopplung die bequemere
Kopplungsart, da keine Nachjustierung des Trigger-
pegels bei unterschiedlichen Gleichspannungsunter-
lagen erforderlich ist. Diese Kopplungsart reduziert aller-
dings die Empfindlichkeit von Signalen unter 10 Hz. Fur
Periodendauermessungen tber 0,1 s muB DC-Kopplung
benutzt werden.

Triggerpegel. Der Triggerpegelregler (TRIGGER
LEVEL) muB so eingestellt werden, daB eine stabile Fre-
guenzanzeige erfolgt. Die Einstellung ist einfach, solange
die Signalamplitude oder -frequenz im spezifizierten
Bereich liegen. Hohe Signalamplituden (>5 V) verursa-
chen bei Frequenzen Uber 50 MHz eine Verschiebung
des Triggerpunktes aus seiner 0-Lage ins Negative.

Ein Signal, daB auf dem Oszilloskopen stabil darge-
stelit wird, kann bei digitaler Messung Jitter aufweisen.
Wenn der MeBwert sich von Messung zu Messung veran-
dert, ist dies wahrscheinlich auf einen Jitter der Signal-
quelle zurtickzuflihren. Wenn sich der MeBwert unver-
héltnismaBig &ndert, ist der DC504 nicht richtig getrig-
gert, entweder, weil das Signal nicht im angegebenen
Arbeitsbereich liegt (zu klein in der Amplitude oder zu
hoch in der Frequenz) oder weil die Einstellungen nicht
richtig vorgenommen wurden. Ein stabiles Eingangssig-
nal zeigt bei richtiger Triggerung im MeBwert nur eine
Schwankung um *1 Digit.

BEACHTE

Der sperzifizierte Jitter des DC504 betrdgt +0,5%
von einem Eingangszyklus *1 Digit.

German 1-4

MESSUNG VON INTERVALLEN

Zur Justierung der Triggereinstellung sollte der FUNC-
TION-Schalter in die Stellung TOTALIZE EVENTS
gebracht werden. (Die manuelie Bereichsuberschreitung
kann in allen Funktionen durch den internen Over-Ride-
Schalter erfolgen). In dieser Stellung gibt die LED-Anzei-
ge einen direkten AufschiuB dartiber, ob der Zahler ge-
triggert ist oder nicht. Ist er getriggert, erscheinen im Dis-
play fortlaufende Zahlen. Frequenzen unter 0,1 Hz kén-
nen nicht in der Betriebsart Frequenzmessung gemes-
sen werden,; fir solche Frequenzen eignet sich die Perio-
dendauermessung.

MAXIMALE EINGANGSSPANNUNG,
EMPFINDLICHKEIT UND FREQUENZBEREICH.

Die zulassige Eingangsspannung ist 250 V (DC + AC-
Spitze), bei 500 kHz oder weniger. Oberhalb von 500 kHz
fallt die zuldssige Eingangsspannung linear mit 20 dB pro
Dekade. =5 V sind bei allen Frequenzen akzeptabel.

Der DC504 kann Kleinsignale ab 20 mVeff (56,6 mVgg)
bei 15 MHz messen; 35 mVeif (99 mVgg) bis zu Frequen-
zen von 50 MHz und 175 mVeff (499 mVgg) bis zu 80 MHz.

In Abhangigkeit von der gewahlten Eingangskopplung
ist die untere Grenzfrequenz entweder 0 Hz (bei DC-
Kopplung) oder 10 Hz (AC-Kopplung).

Wegen der hohen Eingangsempfindlichkeit des
DC504 mussen Signalquellen und Koaxialleitungen bei
der Messung von Signalen mit steilen Anstiegen mit
ihrem Impedanzwert abgeschlossen werden. Andernfalls
wird die Fehlanpassung Reflexionen und Uberschwingen
hervorrufen. Das unerwinschte Uberschwingen kann
groBere Amplituden annehmen und den DC504 triggern.
Der angezeigte MeBwert ist dann ein Vielfaches der
eigentlichen Eingangsfrequenz. AuBerdem kann die
Anzeige um ganzzahlige Vielfache variieren, wenn die
Triggerpegeleinstellung geéndert wird. Siehe Abb. 1-5
als Beispiel.

EINSTELLUNG DER FLANKE UND DES PEGELS

Die Triggerschaltung arbeitet mit der positiven Flanke
(ansteigende Flanke) des Eingangssignals, bei Fre-
quenz- als auch bei Periodendauermessungen.

Die Triggerpegeleinstellung (TRIGGER LEVEL) ermoég-
licht dem Benutzer die Verschiebung des Hysteresefen-
sters vom Triggerkreis zu einem optimalen Pegel auf dem
Eingangssignal um eine stabile Triggerung zu erzielen.
Siehe Abb.1-6. Die Triggereinstellung arbeitet tiber einen
Spannungsbereich von *1,5 V, bezogen auf das Ein-
gangssignal. Wird ein gréBerer Bereich gewilinscht, be-
nutzen Sie die AC-Kopplung oder dampfen Sie das Ein-
gangssignal (10x-Tastkopf oder Dd&mpfungsglied).

REV JAN 1982
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2v 1v 1u: 2v 2v 1u
Triggerung arbeitet einwandfrei. Die Triggerkreise triggern auf
Darstellung ist einwandfrei. r dem Uberschwingen.
} s . e [ “'Vu-—z--m,--—-—-

| 17 1| Das Signal am Eingang des
DC504 entspricht dem in A

dargestellten mit schlechtem
i g B \! \’v .IAbs<|:thB.

Eingang Signal DC504 |3l U DI PO R DU TRUTS PURN [ PRI

— < [~

(A) Richtig abgeschlossener Eingang. (B) Schiecht abgeschlossen.

(C) Beispiel fiir einen schlechten AbschluB. Das Schwingen von
400 mV kann unerwiinschte Doppeltriggerungen hervorrufen. TG(1670-04)1670-28

Abb. 1-5. Die Darstellung zeigt die Verdanderungen des Eingangssignals bei richtigem und falschem SignalabschluB.

Rauschen 20 mVeff

/ { \ Hysteresefenster

1 O 1 [ S N I NS ) S

(A) Fehlerbehaftete Zdhlung (B) Einwandfreie Zéhlung

TG{(1339)1670-29

Abb. 1-6. Verhalten der Triggerung bei falscher (B) und richtiger (A) Triggerung.
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ANWENDUNGEN

FREQUENZMESSUNGEN

Zum Zwecke der Frequenzmessung wird der Funk-
tionsschalter (FUNCTION) auf die entsprechende Fre-
quenzposition geschaltet. Stellen Sie den Einsteller DIS-
PLAY TIME in Linksanschlag. SchlieBen Sie das Ein-
gangssignal an die Buchse INPUT und schalten Sie den
Schalter SOURCE auf EXT (Frontplatteneingang). Sie
werden feststellen, daB eine Messung mit h&herer Aufls-
sung eine langere MeBzeit zur Folge hat: beispielsweise
betragt die MeBzeit fir eine Frequenz im MHz-Bereich bei
1 kHz Auflésung 1 ms, wahrend eine Messung mit 0,1 Hz
Aufldsung 10 s dauert.

Die endgdltige Wahl des FrequenzmeBbereichs hangt
von der zu messenden Frequenz und der gewlinschten
Auflésung ab. In der Stellung FREQUENCY MHz kénnen
héhere Frequenzen mit geringerer Auflésung gemessen
werden als in den FREQUENCY kHz-Stellungen, die
héhere Aufldsungen zur Folge haben.

Uberlauf. Durch eine absichtliche Benutzung des
Uberlaufs ist es méglich, die Aufldsung des Zahlers zu
erhdhen. Wahlen Sie die Stellung des Funktionsschal-
ters beideralle LED’s den MeBwert darstellen (héherwer-
tigste Zahl ganz links). Merken Sie sich die Anzahl der
Stellen, die rechts vom Dezimalpunkt dargestellt werden.
Durch Erhéhung der Aufldsung mit Hilfe des Schalters
FUNCTION bewegen Sie den Dezimalpunkt weiter nach
links, falls méglich. Die Uberlaufanzeige (OVERFLOW)
leuchtet, sobald die Zahl mit der héchsten Wertigkeit das
letzte Speicherregister Uberfiillt. Beachten Sie, daB die
héhere Auflésung nicht die Genauigkeit der Messung
beeintrachtigt. Bei der hoheren Auslésung wird der Jitter
im Eingangssignal eher erkennbar.

MeBzyklus. Hat man eine stabile Messung, kann der
MeBzyklus mit dem Einsteller DISPLAY TIME eingestelit
werden. Durch Drehen des Einstellers im Uhrzeigersinn
wird der MeBzyklus verlangert und der MeBwert lingerim
Display dargestellt, bevor eine neue Messung erfoigt.
MeBzeit und Darstellzeit ergeben die Zeit fiir den MeB-
zyklus.

Der Einsteller DISPLAY TIME ist unkalibriert und varia-
bel von 0,1 s bei Linksanschlag bis zu 10 s bei Rechtsan-
schlag. Bei Rechtsanschiag ist eine Rasterstellung mit
der Bezeichnung HOLD. In der HOLD-Position wird der
letzte MeBwert fur unendliche Zeit gespeichert und dar-
gestellt. Eine neue Messung kann durch Betétigen der
RESET-Drucktaste, durch Drehen des Einstellers DIS-
PLAY TIME in Uhrzeigerrichtung, oder durch Anderung
des Schalters FUNCTION ausgelést werden.

MESSUNG VON UMDREHUNGEN
PRO MINUTE (RPM).

Der interne Schalter RPM, erméglicht in der Stellung
RPM Messungen von Umdrehungen pro Minute. Bei die-
ser Betriebsart muB der Schalter FUNCTION auf einer
Frequenzmessung stehen. Durch Schalten des RPM-
Schaiters auf RPM wird die Gatezeit des DC504 um das
sechsfache verldngen, so daB die langste Gatezeit bei
1 Minute liegt und damit eine Zahlung ,pro Minute“ oder
RPM-Funktion erreicht wird. Der Dezimalpunkt ist im Dis-
play geldscht, wodurch die RPM-Messung gegeniiber
der Frequenzmessung verdeutlicht wird. Tabelle 1-1soll-
te zur Interpretation der Frontplattenmarkierungen und
des RPM-MeBwertes benutzt werden.

Tabelle 1-1
Funktionsschalter RPM RPM Interpretation des®
FREQUENCY RESOLUTION Gate Zeit Auflésung MeBwertes
M Hz 1 kHz 6 ms 10,000 rpm X10,000
M Hz 1 kHz 60 ms 1,000 rom X1,000
k Hz 10 Hz 0,6s 100 rpom X100
k Hz 1 Hz 6 s oder 0,1 min. 10 rom X10
kHz 0,1 Hz 60 s oder 1 min. 1 rpom X1

3Angenommen der MeBwertwandler erzeugt 1 Puls pro Umdrehung. Falls der MeBwertwandler 10 Pulse pro Umdre-

hung erzeugt, wird die Anzeige um Faktor 10 héher.

'Die Einstellung der DISPLAY TIME (ca. 0,1 s minimal) kann die kurze Gate-Zeit beeinfluBen.
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ABSOLUTZAHLUNG

In der Betriebsart ,Absolutzédhlung* (TOTALIZE
EVENTS) werden die am Eingang anliegenden Ereignisse
gezéhlt und kumuliert. Die absolute Anzahl wird solange
angezeigt bis die RESET-Drucktaste gedriickt oder der
FUNCTION-Schalter in eine andere Position geschaltet
wird. Diese Betriebsart entspricht der Frequenzmessung,
allerdings mit manueller Ausiésung. Die Hauptanwen-
dung liegt in der Summierung von Ereignissen mit relativ
langsamer oder unregelmaBiger Erscheinung.

Start des Zahlvorgangs. Legen Sie das Signal an die
INPUT-Buchse und stellen Sie die Triggereinstellung so
ein, wie bei einer Frequenzmessung. Justieren Sie den
Regler TRIGGER LEVEL bis die angezeigte Z&hlung fort-
schreitet. Die summierte Zahl ist als absolute Anzahl dar-
gestellt. In der Betriebsart TOTALIZE EVENTS beein-
flussen nur der TRIGGER LEVEL und die Drucktaste
RESET die Darstellung.

Stoppen des Zahlvorgangs. Wird Pin 28B der riicksei-
tigen Kontaktleiste auf Massepotential geschaltet, wird
der Zahlvorgang gestoppt (die ankommenden Ereignisse
werden nicht mehr aufaddiert). Diese Methode ist die zu-
verlassigste, die zum Stoppen des Zihlers fiihrt. Ein dis-
kreter Transistor oder eine offene Kollektor-Logik sollte
zum Schalten von Pin 28B benutzt werden. Der Zshlvor-
gang kann auch durch Drehen des Triggerpegels
gestoppt werden. Man dreht dabei solange an dem Ein-
steller TRIGGER LEVEL bis der Zahler keine Eingangs-
ereignisse mehr registriert. Eine Extra-Z&hlung kann zu
der gespeicherten Zahlung hinzu addiert werden, wenn
der Einsteller TRIGGER LEVEL im Gegenuhrzeigersinn
durch 0 gedreht wird.

BEACHTE

Die Verbindungen zur riickseitigen Kontaktleiste
soliten durch geschultes Service-Personal ausge-
fihrt werden.

Neustart und Riickstellung. Wenn Pin 28B der riicksei-
tigen Kontaktleiste zuriick auf HI-Pegel geht, oder wenn
derEinsteller TRIGGER LEVEL wieder so justiert wird, daB
der DC504 triggert, summieren sich die ankommenden

Bedienungsanleitung - DC504

Signale zu dem dargestellten Wert2. Die Riickstellung der
Zahlung auf Null kann durch Driicken der Taste RESET
oder durch Drehen des Funktionsschalters erfolgen.

PERIODENDAUERMESSUNG

Tastung. Die Periodendauermessung wird haufig in
Zahlern geboten um eine grundsétzliche Begrenzung —
die lange MeBzeit von Niederfrequenzsignalen mit hoher
Aufidsung - zu umgehen. Beispielsweise werden fiir die
Messung eines 1 kHz-Signals mit einer Auflésung von
1 mHz 1 Millionen Schwingungen benétigt, was einer Zeit
von 1000 s entspricht. Dagegen kann ein 1 kHz-Signal in
einer Sekunde 1 Millionen Clockpulse eines 1 MHz-Taktes
in der Zahler tasten. Einfach ausgedriickt ist die Perio-
dendauermessung die Umkehrung der Funktionen von
Taktsignal und Eingangssignal bei der Frequenzmes-
sung. Im Frequenzbetrieb werden die Eingangssignale
wéhrend einer bestimmten Anzahl von Clockpulsen
gezahlt und dargestellt. Bei der Periodendauermessung
werden die Clockpulse wahrend einer bestimmten
Anzahl von Eingangssignalen gez&hlt.

Niederfrequenz. Periodendauermessungen unter
10 Hz und im Besonderen in der niedrigsten Dekade von
0,1 Hz bis 1,0 Hz sind besonders empfindlich beziglich
Signalform und -amplitude. Da es fur das Triggerverhal-
ten winschenswert ist, daB das Signal schnell die Trig-
gerhysterese durchiduft, werden Rechtecksignale
bevorzugt. Sinus- und Dreiecksignale kénnen genau
gemessen werden, wenn die Eingangsamplitude etwas
oberhalb der Minimum-Spezifikation gehalten wird,
damit die Triggerkreise hart geschaltet werden.

BEACHTE

Seien Sie besonders vorsichtig gegeniiber Hoch-
frequenzschwingungen oder Rauschen auf dem Ein-
gangssignal. Sie k6nnen in der Periodendauermes-
sung zu Fehitriggerungen fiihren.

*Wenn der TRIGGER-Regler durch den Schwellwert (O VPegel) in Gegenuhrzeigerrichtung gedreht wird, wird sich der

angezeigte MeBwert um 1 erhéhen.

REV JAN 1882
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FUNKTIONEN DER RUCKSEITIGEN INTERFACE-
ANSCHLUSSE

KONTROLLEITUNGEN

Lotpfade der Platinen fuhren zu nicht gekennzeichne-
ten Anschiissen an der riickseitigen Kontaktleiste und
bieten die Méglichkeit, Signale fur spezielle Applikatio-
nen zum DC504 zu schleifen (siehe riickseitige An-
schluB-Kennzeichnung). Mehrere Einschubkanile einer
Versorgungseinheit konnen mit Drahtverbindungen mit-
einander verbunden werden und somit spezielle Funktio-
nen zwischen den Einschiiben erfiillen. Weitere Informa-
tionen entnehmen Sie bitte der Bedienungsanleitung der
Versorgungseinheit.

Eine Reset-Leitung (Pin 26A), die auch fiir-das Reset-
Ausgangssignal benutzt werden kann, stellt den Zahler
auf Null, wenn sie auf Massepotential gelegt wird.

An Stelle des internen 1 MHz Taktsignals kann auch ein
externes Taktsignal von einem externen Standard
benutzt werden. Das externe Taktsignal wird an Pin 14A
(Ext. Clock-Eingang) gelegt und der interne Schalter
oInt/Ext-Oszillator* in die Stellung Ext. geschaltet. Fiir
den Betrieb ist eine abgeschirmte Leitung zwischen dem
Loétstatzpunkt E.O., nahe Pin 14A, und U180 erforderlich.

Der externe Oszillatoreingang ist etwas abhangig vom
Tastverhaltnis des Signals. Empfehlenswert sind Tastver-
héltnisse zwischen 15% und 70% fiir den positiven Signal-
anteil. Verschiedene DC504 konnen diese Grenzwerte
geringfugig Uberschreiten. Es ist mdglich, daB externe
Oszillatorsignale mit hoher Amplitude und kurzen
Anstiegszeiten an Schalter S160 auf das interne 1 MHz-
Taktsignal Ubersprechen. Aus diesem Grund wird
empfohlen, das externe Taktsignal von Pin 14A zu entfer-
nen, wenn es flr langere Zeit nicht gebraucht wird. Ande-
rerseits kann bei stindiger Benutzung des externen
Oszillators das interne Taktsignal durch Entfernen von
Y160 abgenommen werden. Das Abléten von R180 an
mindestens einer Seite kann ebenfalls als Lésung
benutzt werden.

Solange Pin 28A auf HI-Pegel gehalten wird, befindet
sich der DC504 in Haltebetrieb (Hold). Der DC504 halt
dann seinen letzten MeBwert, bis die RESET-Drucktaste
gedriickt, der Funktionsschalter gedreht oder das Hold-
Signal entfernt wird (LO-Pegel).

Die Start/Stop-Eingangsleitung fur die Absolutzghlung
kann zur Sperrung der Gatefunktion (Stop der Z&hlung)
in der Betriebsart TOTALIZE benutzt werden. In allen
anderen Betriebsarten, stoppt der Zahlvorgang und die
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Anzeige stellt sich nach der eingestellten DISPLAY TIME
auf Null zurtck. Pin 28B darf nicht auf HI-Potential gezo-
gen werden, sonst ist das Gate in allen Betriebsarten
offen. Um Pin 28B auf LO-Potential zu ziehen wird eine
offene Kollektorlogik oder ein einzelner Transistor ohne
Kollektorwiderstand empfohlen. Pin 28B wird auch als
Ausgangsleitung fur das Gate-Signal benutzt (siehe fol-
genden Text).

SIGNALLEITUNGEN

Diese Leitungen sind fur den Signaleingang, den Sta-
tus des Z&hlers, den Taktsignalausgang und den BCD-
Datenausgang. Die Ausgangsleitung fir den Uberlauf
(Pin 23B) geht nach HI-Potential und zeigt dadurch an,
daB sich der Zdhler im Uberlauf befindet.

Die Ruckstell-Ausgangsleitung wurde bereits vorher
als Kontrolieitung beschrieben.

Die Ausgangsleitung vom Latch (Pin 19B) gibt einen
Puls von 10ps Dauer (Data good) bei jeder Datenerneue-
rung im Register.

Die BCD-Ausgangsleitungen geben das Signal in
8-4-2-1Form seriell fur alle Digits aus. Der Ausgang hat
eine Logik mit aktivem HI-Signal und wird in Zusammen-
hang mit den Ausgangsleitungen fir das gewahlte Digit
aktiviert. Die 8—-4-2-1 Datenleitungen sind die Pins 208,
20A, 21B und 19A.

Bei den Ausgangsleitungen fiir das gewanhite Digit han-
delt es sich um ,Time-slot“-Leitungen (TS1 bis TS5). Die
Ausgange sind aktive HI-Ausgange. Die Abtastung der
Ausgénge erfolgt mit einer Abtastfrequenz von 3,5 kHz,
ausgehend von dem Digit mit der héchsten Wertigkeit zu
dem mit der niedrigsten Wertigkeit. Die Leitungen TS1 bis
TS5 liegen an den Pins 25A, 24A, 23A, 22A und 21A.

Die Ausgangsleitung fiir den Dezimalpunkt (Pin 27 B)
wird dann aktiviert, wenn sich der Dezimalpunkt links von
dem Digit befindet, das gerade angesteuert wird.

Die Ausgangsleitung fur das Gatesignal (Pin 28B) wird
wahrend der gesamten Gatezeit aktiviert (HI-Pegel). Die-
ser Pin wird auch als Start/Stop-Eingang in der Betriebs-
art ,Absolutzdhlung“ benutzt.

REV JAN 1982
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VERPACKUNGSHINWEISE

tronix-Servicestelle geschickt werden, so legen Sie dem folie zu umwickeln und in einen Karton aus Wellpappe

Gerat einen Anhanger mit Name und Adresse des Besit- mit genugender Festigkeit zu setzen. Die InnenmaBe

zers, der Gerate-Serien-Nr. und der gewiinschten Ser- dieses Kartons soliten ca. 15 cm gréBer sein als die

viceleistung bei. Gerateabmessungen. Polstern Sie das Gerét allseitig
mit Styroporflocken oder Schaum. Der Karton ist

Bewahren Sie die Originalverpackung des Gerates fur auBen mit Verpackungsband zu umwickein.
evtl. Wiederverwendung auf. Steht diese nicht mehr zur
Verfigung, verfahren Sie bitte wie folgt: Die Festigkeit des Originalkartons betragt ca. 14 kg/cm2.

, I Sollte dieses Tektronix-MeBgeréat einmal an eine Tek- Das Gerat ist zum Schutze seines AuBeren mit Plastik-

°
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Section 2—DC 504

SPECIFICATION AND
NC PERFORMANCE CHECK

SPECIFICATION

PERFORMANCE CONDITIONS Items listed in the Performance Requirements column
of Table 2-1 are verified by completing the Performance
The electrical characteristics are valid only if the Check in this manual. Items listed in the Supplemental
DC 504 has been calibrated at an ambient temperature Information column are not verified in this manual; they
between +20° C and +30°C and is operating at an ambient are either explanatory notes or performance
temperature between 0°C and +50°C unless otherwise characteristics for which no limits are specified.
— noted.
Table 2-1

ELECTRICAL CHARACTERISTICS

Characteristics Performance Requirements Supplemental Information

INPUT

Frequency Range or
Revolutions Per Minute (rpm)

DC Coupled 0 Hz to at least 80 MHz Coupling selected with an internal
O switch
RN AC Coupled 10 Hz to at least 80 MHz Coupling selected with an internal
switch
Sensitivity 20 mV rms (56.6 mV p-p) below 15 MHz |[Sine wave used for measurement
r 35 mV rms (99 mV p-p) at or below
- 50 MHz derated to typically <175 mV
rms (495 mV p-p) at 80 MHz (see Fig. 2-1)
.} Input Impedance 1 MQ paralleled by approximately 20 pF
Maximum Safe Voltage 250 V at 500 kHz or less;

: derate —20 dB/decade to 25 MHz.
' +5 V from 25 MHz to 80 MHz

Trigger Level Range Nominally —1.5Vto +15V

Triggering Error <0.5% of one cyclg at minimum
trigger sensitivity

Signal Source Internal (rear connector interface) Selected by front panel SOURCE
or external (front panel bnc) switch
Slope Plus for all functions
DISPLAY
Display Accuracy +1 count *time-base accuracy
@ *trigger error

]
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Specification and Performance Check—DC 504

Table 2-1 (cont)

Characteristics

Performance Requirements

Supplemental Information

Maximum Resolution
FREQUENCY (or RPM)

kHz Positions

0.1 Hz, 1 Hz, and 10 Hz
(1 rpm, 10 rpm and 100 rpm)*

Seven digit resolution possible in
overflowed kHz position

MHz Positions

0.1 kHz, and 1 kHz
(1000 rpm and 10 k rpm)*

Nine digit resolution possible in
overflow kHz position

TOTALIZE EVENTS

Events being totalized must be positive-
going pulses at least 6.25 ns in width.
The repeatable of the pulse must be at
least 6.25 ns apart (i.e., 80 MHz square-
wave). The pulse amplitude must meet
80 MHz input sensitivity requirements.
Less input amplitude will be required for
wider pulses.

PERIOD
mSEC Positions

1 us, and 10 us

A random error of up to 5 counts may
occur in the 10 uSEC period position
when measuring periods of less than
2.00 ms. Such short periods should be
measured in the 1 us period position to
obtain higher resolution.

SEC Positions

10 ms, 1 ms, and 0.1 ms

Display Time

Variable from about 0.1 s to
about 10 s. Detent position of
DISPLAY TIME knob provides a
HOLD mode.

INTERNAL TIME BASE

Standard Option 1

Crystal Frequency (1 MHz) (5 MHz)
Stability 0°C to +50°C after Within 1 part Within 5 parts

1/2 hour warm-up in 10° in 10’
Long-Term Drift 1 part or less 1 part or less

in 10° per month in 10’ per month

Accuracy

Adjustable Adjustable
to within to within
1 part in 10’ 5 parts in 10°

‘Assuming transducer output is one pulse per revolution.

¢
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Specification and Performance Check—DC 504

Sensitivity
mV rms sine

C 1000 - DC 504 SENSITIVITY CURVE

see Minimum guaranteed
- Typical DC 504

175 (e aaaad

1004

1351

10.0 T T T T T
100 kHz 1 MHz 10 MHz 15 MHz 50 MHz 80 100 MHz

(DC input MHz

coupling) 1670-06

Fig. 2-1. DC 504 Sensitivity Curve.

(’ Table 2-2

ENVIRONMENTAL CHARACTERISTICS

Characteristics Performance Requirements Supplemental Information

Temperature

Operating 0°C to +50°C

Storage —40°C to +75°C
Altitude

Operating To 15,000 feet

Storage To 50,000 feet
Vibration

Operating and Non-operating With the instrument complete and
operating, vibration frequency swept
from 10 to 50 to 10 Hz at 1 minute per
sweep. Vibrate 15 minutes in each of
the three major axes at 0.015"” total dis-
placement. Hold 3 minutes at any
major resonance, or if none, at 50 Hz.
Total time, 54 minutes.

Shock

Operating and Non-operating 30 g's, 1/2 sine, 11 ms duration, 2
shocks in each direction along 3 major
axes, for a total of 12 shocks.
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Specification and Performance Check—DC 504

PERFORMANCE CHECK

INTRODUCTION

This procedure checks the electrical characteristics of
the DC 504 that appear in the Specification section of this
manual. If the instrument fails to meet the requirements
given in the performance check, the Adjustment pro-
cedure should be performed. This procedure can also be
used by an incoming inspection facility to determine
acceptability of performance.

The electrical characteristics in this manual are valid
only if the DC 504 is calibrated at an ambient temperature
of +20°C to +30°C and operated at an ambient
temperature of 0°C to +50°C.

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

procedure are instrument performance requirements only
if stated as such in the Specification section of this
instrument manual.

TEST EQUIPMENT REQUIRED

The following test equipment, or equivalent, is required
to perform the performance check. Test equipment
characteristics listed are the minimum required to verify
the performance of the equipment under test. Substitute
equipment must meet or exceed the stated requirements.
All test equipment is assumed to be operating within
tolerance.

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

W
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Table 2-3

LIST OF TEST EQUIPMENT REQUIREMENTS

Description

Performance Requirements

Application

Example

Power Module

Provide power for DC 504 and other
TM 500-Series test equipment
used in this procedure.

All steps.

TM 504 or equivalent.

Medium Frequency
Sine-wave
Generator

Output frequencies of 2 MHz, 15 MHz,
50 MHz and 80 MHz with variable

p-p output amplitude from

from 56 mV to 2.7 V.

Steps 3 and 8.

SG 503 Leveled Sine
Wave Generator
or equivalent.

Low Frequency

Output frequency of 10 Hz with a p-p

Step 8.

SG 502 Oscillator

Sine-wave output amplitude of 56 mV. or equivalent.
Generator

Time-Mark Marker outputs: 1's, 0.5 s, 0.1 s, 50 ms, Steps 5, 6, and 9. TG 501 Time Mark
Generator 10 ms, 5 ms, 2 ms, 0.5 ms, 0.1 ms ' Generator or

and 50 us accurate within £0.1%.

equivalent.

1 MHz Frequency
Standard

Output frequency of 1 MHz accurate
within 2 parts in 10°
(1 part in 10° for Option 1).

Steps 7a and 7b.

Hewlett-Packard
Model 105A/B°
or equivalent.

*For best accuracy, the frequency standard used should be calibrated immediately before making this performance check.
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Table 2-3 (cont)

O Description Performance Requirements Application Example
50 Q Feed-through Tolerance +2%, bnc connectors. Steps 3, 5, 6, Tektronix Part No.
Termination 8 and 9. 011-0049-01

or equivaient.

600 Q Feed-through Tolerance 2%, bnc connectors. Step 8. Tektronix Part No.
Termination 011-0092-00
or equivalent.

50 Q Coaxial Length 42 inches, bnc connectors. Steps 3, 5,6, 7, Tektronix Part No.
Cable 8, and 9. 012-0057-01.
PRELIMINARY PROCEDURE PERFORMANCE CHECK PROCEDURE

1. Check Display

NOTE a. Push DC 504 RESET button and hold in.

The performance of this instrument can be checked
at temperatures between 0°C and +40°C. Make
adjustments at a temperature between +20°C and
+30°C (+68°F and +86°F).

b. CHECK—For a display of 88888, and all segments
have approximately the same intensity.

®

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

c. Release the RESET button.
d. CHECK—For a display of 0.

2. Remove the left side cover from the DC 504 and set NOTE

the group of three slide switches to their down positions. . ) . .
Set the single slide switch (coupling) to its upper (DC) ;r-lg)eTi?IléIgT;I&ISI\;/ggt’:Oc&ntmuouslyon when in the

position. Replace the cover.

Ly L0 L0 L® L & L& L& 3 _J¥ 3 3 & 13

] 3. Install the DC 504 and all TM 500-Series testequip- 2 Check Function Switch

ment into the power module(s). a. Set the following controls:
- DC 504
_j 4.' Conqect the power module(s) and test equipmentto DISPLAY TIME cew

a suitable line voltage source. Turn all equipment on and FUNCTION FREQUENCY MHz
- allow at least 30 minutes for the equipment to stabilize. 1 kHz RESOLUTION
:’ TRIGGER LEVEL Fully cw

— SOURCE EXT

5. Set the following DC 504 controls:

All internal switches Down position
- ﬂ DISPLAY TIME cCcw except the Input
_J FUNCTION TOTALIZE EVENTS Coupling switch
@ TRIGGER LEVEL cw tnte. ~al Input DC, up position
SOURCE EXT Coupling switch
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b. Check the switch functions and display in the
following chart.

FUNCTION RESOLUTION | DISPLAY

1 kHz .000

MHz 1 kHz .0000

FREQUENCY

10 Hz .00

kHz 1 Hz .000

1 Hz .0000

TOTALIZE EVENTS 0
10 ms .00

SEC 1ms .000

PERIOD 1 ms .0000
mSEC 10 us .00

1 us .000

3. Check Triggering

a. Set the following controls.

SG 503
Frequency =~2 MHz
Amplitude Muitiplier X1
Output Amplitude 2.7
DC 504
DISPLAY TIME ccw
FUNCTION FREQUENCY MHz,
1 kHz RESOLUTION
TRIGGER LEVEL cw
SOURCE EXT

All internal switches
except the Input
Coupling switch
Internal Input
Coupling switch

Down position
DC, up position

b. Turn DC 504 TRIGGER LEVEL knob ccw until
display changes from .000 to .001. Slight rotation about
the "trip point” will cause the display to change between
.000 and .001.

¢. CHECK—That the index on the TRIGGER LEVEL
knob is pointed toward the top of the DC 504 and is
approximately centered when at th¢ “trip point.”
L ]

2-6

d. Connect the SG 503 Output to the DC 504 INPUT
through a coaxial cable and a 50-Ohm terminator. The
terminator should be placed at the DC 504 end of the
cable.

e. Turn the DC 504 TRIGGER LEVEL knob fully cw.

f. CHECK—That the DC 504 is not triggered (display
should be .000).

g. Turn the DC 504 TRIGGER LEVEL knob fully ccw.

h. CHECK—That the DC 504 is not triggered (display
should be .001).

i. Removethe SG 503 Outputfromthe DC 504 INPUT.

4. Check Display Time Interval.

a. Set the following controls:

DC 504
DISPLAY TIME ccw
FUNCTION FREQUENCY MHz,

1 kHz RESOLUTION
All internal switches Down position
except Input
Coupling switch
Internal Input
Coupling switch

DC, up position

b. CHECK-—Rapid blinking of COUNTING light.

c. Turnthe DISPLAY TIME knob slowly to cw position
but not in detent.

d. CHECK—That the COUNTING - light blinks
progressively slower until, at the full cw position, COUN-
TING light blinks approximately every 8 to 10 seconds.

e. Set the DISPLAY TIME knob to detent.

f. CHECK—COUNTING light stays off.
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5; Check Decade Counters.

a. Set the following controls.

DC 504
DISPLAY TIME ccw
FUNCTION TOTALIZE EVENTS
TIRGGER LEVEL Midrange
SOURCE EXT

All internal switches Down position
except Input
Coupling switch
Internal Input

Coupling switch

DC, up position

TG 501
Variable Timing In
Marker (sec) 5s

b. Connect the TG 501 Marker Out to the DC 504
INPUT through a coaxial cable and a 50-ohm terminator.

c. Adjustthe DC 504 TRIGGER LEVEL so that the first
digit least significant digit (LSD) starts counting.

d. Push the RESET button and release.

e. CHECK—That the first digits count continuously
and that all segments light properly.

f. Repeat the above check for the remaining digits
using the following settings. Adjust the TRIGGER LEVEL
as necessary for a count.

TG 501 DC 504
MARKER (SEC) Digit
50 ms Check 2nd
5ms Check 3rd
5 ms Check 4th
50 us Check 5th

g. Push the RESET button.

h. CHECK—Count starts over and the OVERFLOW
light is off until the fifth digit counts past 9.

i. Remove the TG 501 OUTPUT from the DC 504
INPUT.

REV. C JAN 1977
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6. Check Internal Switch Functions (Optional—
Only those functions that are used should be
checked).

a. Set the following controls.

DC 504

DISPLAY TIME cew

FUNCTION FREQUENCY kHz,
.1 Hz RESOLUTION
TRIGGER LEVEL Midrange
SOURCE EXT

All internal switches
except Input
Coupling switch
Internal Input
Coupling switch

Dangerous potential exist at several points through
out the DC 504. Remove the DC 504 from the power
module or otherwise disconnect power module
power before changing position of internal switches.

Down position

DC, up position

b. Set the TG 501 marker dial to 2 ms.

c. Connect the TG 501 Marker Out to the DC 504
INPUT through a coaxial cable and a 50-ohm terminator.

d. Adjustthe DC 504 TRIGGER LEVEL forareading of
approximately .5000. The reading won't appear for about
10 seconds.

e. Set the Latch Over-ride switch (S245, the rearmost
of the group of three internal slide switches) to its upper
position. Turn off the DC 504 power, remove the left side
cover to gain access to the switch, then reptace the cover
and re-apply power.

f. CHECK—That the digits of the DC 504 are in-
crementing with each input pulse, rather than remaining at
zero until the measurement is complete.’

g. Set the Latch Over-ride switch (S245) back to its
down position.

i this function will not perform correctly (in instruments before
:e{gltnusmsbﬁa B022370) R257 and R260 should be changed from
o 5. .
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hv. Set the TG 501 marker dial to .1 ms.

i. Set the DC 504 FUNCTION to FREQUENCY kHz,
10 Hz RESOLUTION.

j. CHECK —DC 504 to read approximately 10.00.

k. Set the RPM switch (S§210, the frontmost of the
group of three internal slide switches) to its upper
position.

I. CHECK—DC 504 to read approximately 6000.

m. SetRPM switch S210toits lower (NORM) position.

n. Remove the TG 501 OQUTPUT from the DC 504
INPUT.

7a. Check Standard Clock Accuracy

a. Set the following controis.

DC 504
DISPLAY TIME ccw
FUNCT!ON FREQUENCY kHz;
.1 Hz RESOLUTION
TRIGGER LEVEL Midrange
SOURCE EXT
All internal switches Down

7b. Check Option 1 Clock Accuracy

a. Set the following controls.

DC 504
DISPLAY TIME ccw

FUNCTION FREQUENCY kHz,
.1 Hz RESOLUTION

TRIGGER LEVEL Midrange

SOURCE EXT

All internal switches Down

b. Connect the 1 MHz frequency standard to DC 504
INPUT.

¢c. CHECK—DC 504 reads =9.9995 and <0.0005 with
OVERFLOW light on.

NOTE

Actual reading will depend on accuracy of input
standard and the internal adjustment of the DC 504
clock.

d. Remove the 1 MHz frequency standard from the
DC 504 INPUT.

8. Check Counter Sensitivity and Range
a. Set the following controls.

DC 504
DISPLAY TIME ccw

b. Connect the 1 MHz frequency standard to DC 504
INPUT.

c. CHECK—DC 504 reads =9.9900 (999990.0 Hz) and
<0.0100 (1000010.0 Hz) with OVERFLOW light on.

NOTE

Actual reading will depend on accuracy of input
standard and the internal adjustment of the DC 504
clock. Note also that with .1 Hz resolution, sixth
decade and above digits overflow.

FUNCTION FREQUENCY kHz,
1 Hz RESOLUTION
TRIGGER LEVEL Midrange
SOURCE EXT
All internal switches Down
SG 502
FREQUENCY (Hz) 1
MULTIPLIER X10
STEP ATTENUATOR 40
SG 503
Amplitude Multiplier X

Frequency Range (MHz)

10 MHz—25 MHz
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NOTE

Use an oscilloscope having adequate bandwidth to
set specified signal amplitudes.

b. Setthe SG 502 Var Attenuator forasignal amplitude
of 56 mV peak-to-peak, when terminated with 600-ohms.

c. Connect the SG 502 sine-wave output to the DC 504
INPUT through a coaxial cable and a 600-ohm terminator.

d. Set the DC 504 TRIGGER LEVEL as necessary to
obtain a stable display.

CHECK—DC 504 reads .010, +.001 (depends on fre-
quency setting accuracy of SG 502).

e. Remove the SG 502 output from DC 504 INPUT.

f. Connect the SG 503 Output to DC 504 INPUT
through a coaxial cable and a 50-ohm terminator. The
terminator must be placed at DC 504 end of the cable.

g. Set the DC 504 FUNCTION to 1 kHz.

h. CHECK—Counter sensitivity from 15MHz to
80 MHz using the following table. Also check for a stable
DC 504 display.

SIGNAL
S$G 503 AMPLITUDE DC 504
FREQUENCY (Peak-to-Peak) DISPLAY
15 MHz 56 mV 15.000
50 MHz 99 mv 50.000
80 MHz 495 mV 80.000
NOTE

When the three-digit accuracy of the SG 503 is
expanded to five-digits on the DC 504, the display
rounding process in the SG 503 becomes apparent.

i. Remove the SG 503 Output from DC 504 INPUT.

Specification and Performance Check—DC 504

9. Check Period

a. Set the following controls.

DC 504
DISPLAY TIME ccw
FUNCTION PERIOD SEC,
10 ms RESOLUTION
TRIGGER LEVEL Midrange
SOURCE EXT

All internal switches Down
TG 501

Variable Timing IN

Marker (Sec) 1s

b. Connect the TG 501 Marker Output to DC 504
INPUT through a coaxial cable and a 50-ohm terminator.
The terminator must be placed at the DC 504 end of the
cable.

c. Adjust the DC 504 TRIGGER LEVEL as necessary
for a display.

d. CHECK—Period measurement function using the
following table.

NOTE

1. Disregard least significant digit (or 1 count).
2. If a different generator is used for checking the
period mode, its signal-to-noise must be high
enough to ensure adequate triggering and it must be
free of aberrations and ringing with amplitudes
larger than 50 mV peak-to-peak.

TG 501 DC 504 DC 504
MARKER (SEC) FUNCTION DISPLAY
1s 10 ms 1.00

1s 1ms 1.000

1s 1ms 1.0000

s 10 us 100.00

10 ms 1us 10.000

e. Remove the TG 501 Marker Output from DC 504
INPUT.

This completes the Performance Check Procedure.
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WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.
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SERVICE 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 3-1, or equivalent, is
required for making adjustments to the DC 504. Test
equipment characteristics listed are the minimum re-
quired to verify the accuracy of the adjustments made.
Substitute equipment must meet or exceed the stated
requirements. All test equipment is assumed to be

operating within tolerance.

Section 3—DC 504

ADJUSTMENT

PROCEDURE
NOTE

The performance of this instrument can be checked
at any temperature within the 0° C to +50° C range.
Make any adjustments at a temperature between
+20° C and +30°C (+68°F and +86°F).

1. Preparation

Place the DC 504 on a plug-in extender (Tektronix Part
No. 067-0645-02). Plug the extender into the Power
Module to be used. Turn on the Power Module and all test
equipment. Allow 30 minutes warm-up time before
proceeding.

Table 3-1
LIST OF TEST EQUIPMENT REQUIREMENTS

Description

Performance Requirements

Application Example

L_.J‘L_J Ll
e

Oscilloscope

1 MHz bandwidth or greater.

Time Base frequency Tektronix SC 501.

check and adjustment.

DC 504 and Power Module so that
the DC 504 can be operated
outside the Power Module.

Probe 10X attenuation to reduce circuit Frequency check and Tektronix P6006.
loading, 1 MHz bandwidth or adjustment.
greater, bnc connector.

Power Module Provide voltages, currents and All steps. Tektronix TM 504. '
connections suitable for
TM 500-Series test equipment.

Plug-in Extender Must make connections between All steps. Tektronix Part No.

067-0645-02.

Frequency Standard

1 MHz output, accurate to within
2 parts in 10° (1 part
in 10° for Option 1).

Hewlett-Packard
Model 105A/B.

Frequency ~heck and
adjustment.

Voltmeter

9

Measure 0 to 15 volts, accuracy
within £3%.

Measure power Tektronix DM 501.

supply voltages.

L}
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1 MHz
Test Point
near C\172

1 MHz Clock

-125V
Test Point

. \
+5 V Test Point

1670-07

Fig. 3-1. Test point and adjustment locations.

2. Check Power Supplies (see Fig. 3-1)

a. Connect the voltmeter between the +5-volt test
point and ground.

b. Check that the voltage is +5 volts within £5%.

c. Check the voltmeter between the —12.5-volt test
point and ground.

d. Check for a voitage of —12.5 volts +0.5 volt.

3. Check and Adjust Time Base Frequency

a. Connect the DC 504 1 MHz (5 MHz for Option 1)
time-base reference and the frequency standard to the
oscilloscope as shown in Fig. 3-2. Adjust the oscilloscope
to. display several complete cycles.

b. Observe the rate of horizontal drift of the displayed
waveform. If the waveform moves to the right, it indicates
the time-base frequency is less than 1 MHz; if it moves to
the left, the frequency is greaterthan 1 MHz. The period in
seconds forthe waveform to move the width of one cycle is
equal to the frequency difference in parts in 10°. For

3-2

example, if the waveform drifts to the right at a rate of one
cycle every 10 seconds, the time-base frequency is 0.1 part
in 10° low. Maximum allowable frequency difference is 1
part in 10’

c. Adjust C172 for no observable drift (opening the
plates of C172 increases the oscillator frequency, closing
them decreases the frequency).

This concludes the Adjustment Procedure.

DC 504
10X Probe
1 MHz Vert
© Input
Secondary
Standard -F,’;;
1 MHz
(e —O
1670-08

Fig. 3-2. Test setup for Time Base frequency check.
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GENERAL

The Power Module instruction manual contains the
general maintenance procedures to be followed in main-
taining the TM 500-Series plug-ins. This manual contains
specific procedures for things not covered in the Power
Module manuals.

CLEANING THE CHASSIS

The instrument should be cleaned by first loosening
dust and other foreign matter with a small paint brush,
then using a vacuum cleaner to remove the loosened
material. Hardened-on dirt can be removed with water and
a mild detergent solution. Isopropy! alcohol is also
permitted as a cleaning agent. Do not use any other
cleaning solutions or solvents.

REV. C JAN 1977
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MAINTENANCE

CLEANING SWITCH CONTACTS

Use isopropy! alcohol for cleaning the switch contacts.
Care should be taken to keep the alcohol away from the
lubricated switch detents so that the lubricant is not
removed or spread where it is not wanted.

After cleaning, normally lubricated contacts can be
relubricated with a no-noise lubricant (Tektronix Part No.
006-0442-00). Use this lubricant sparingly and keep it off

the IC sockets.

Use only the lubricant recommended.
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CIRCUIT DESCRIPTION

BLOCK DIAGRAMS

Two block diagrams are provided, A simplified block
diagram that shows the relationship of the circuitry on
Diagram 1 with that of Diagram 2 is placed on the apron of
Diagram 1. A detailed block diagram that shows the
relationship of the various functions within the instrument
is given on a separate foldout.

INPUT
(DIAGRAM 1)

Input, Fixed Attenuation and Input Protection

Events to be counted or timed are applied to front-panel
INPUT connector J100, or to plug-in connector (50 Q
nominal impedance) Pin 16A. Front-panel SOURCE
switch S100 selects which input is fed to the amplifying
and shaping circuits. Internal Input Coupling switch $102
(shown on the Controls, Connector and Interface Infor-
mation foldout) allows the user to select either dc coupling
or ac coupling (C102 is used to block out the dc voltage).
The signal is then fed to a frequency compensated
attenuator (R106-R108), which has a 1 MQ input
resistance. The fixed attenuator provides current limiting
overload protection for the DC 504.

High Impedance
Amplifier

A source follower consisting of Q110A and Q1108
presents a very high impedance to the source and drives
the succeeding circuitry from a low impedance. Q110A
and Q110B are a matched pair of junction field effect
transistors, so matched that the quiescent outputis at zero
volts. The output of the source follower drives a high-
frequency cascode amplifier consisting of Q114 and
Q130. Front-panel TRIGGER LEVEL control R125 varies
the bias on Q130, providing a variable dc offset to the input
signal. This offset capability allows the DC 504 triggering
point on the input signal to be selected. If the TRIGGER
LEVEL control is rotated fully ccw, Q130 will be saturated,
making its output independent of its input. This condition
of Q130 may be useful as a manual gate control in the
Totalized Events mode.

Input and High Frequency

Signal Shaping and Schmitt Trigger

The output of the cascode amplifier is connected
through emitter-follower Q134 to the input of Schmitt
trigger circuit Q140 and Q150. The Schmitt trigger
produces jitter-free triggering for input signals having
slow rise and fall times. The hysteresis width of the
Schmitt trigger is designed for an overall sensitivity of
20 mV rms (56.6 mV peak-to-peak). This 20 mV window
can be positioned over a nominal 1.5 V range with the
TRIGGER LEVEL control. The output of the Schmitt
trigger is a low impedance, TTL compatible driving source
for the following stages.

Time Base

The time base integrated circuit (U160) oscillates at
1 MHz as determined by crystal Y160 or option 1 crystal.
Capacitor C172 permits the oscillator to be set to exactly
1 MHz. If an external clock is to be used, then the internally
located Osc Int/Ext switch S160 (shown on the Controls,
Connector and Interface Information foldout) is set to Ext
and the external clock signal is connected to pin 14A of the
plug-in connector. A shielded cable must be connected
from the E.O. solder point near pin 14A to the E.O. solder
point near U160.

The 1 MHz oscillator signal is decade divided by U160
to produce the gate signal for the counter/timer. The
division factor for the gate signal is selected by placing the
appropriate voltage levels on pins 11 through 14 of U160,
see Table 5-1.

In rpm mode, the output of U210 is supplied via emitter
follower Q210 to the FUNCTION switch in place of the
normal time base output signal. Since the signal supplied
to the FUNCTION switch from Q210 is six times longer
than the normal time base signal, the counter measures a
frequency that is six times higher. This results in cycles
per minute (rpm) rather than cycles per second (if the
decimal point is mentally shifted). The Operating Instruc-
tions section in this manual contains further rpm informa-
tion.



Circuit Description—DC 504

Table 5-1
U160 Pin Voltage
Division Gate Level
Ratio Time 11 12 13 14 FUNCTION Switch Positions
10° 1us gnd gnd gnd gnd | PERIOD mSEC — 1 us RESOLUTION
10' 10 us gnd gnd gnd +5 V | PERIOD mSEC — 10 us RESOLUTION
10° 100 us gnd gnd +5V gnd | PERIOD SEC — .1 ms RESOLUTION
PERIOD SEC — 1 ms RESOLUTION
10° 1ms gnd gnd +5V +5 V | FREQUENCY MHz — 1 kHz RESOLUTION
PERIOD SEC — 10 ms RESOLUTION
10 10 ms gnd +5V gnd gnd | FREQUENCY MHz — .1 kHz RESOLUTION
10° . 100 ms gnd +5V gnd +5V | FREQUENCY kHz — 10 Hz RESOLUTION
10° 1s gnd +5V +5V gnd | FREQUENCY kHz — 1 Hz RESOLUTION
10’ 10s gnd +5V +5V +5V | FREQUENCY kHz — .1 Hz RESOLUTION

Gate Generator

The input to gate generator U220C, which produces the
control signals for the counter, is determined by the
position of FUNCTION switch S200. In the FREQUENCY
positions of the FUNCTION switch, the input to the gate
generator is the time base signal with a period determined
by the RESOLUTION setting of the FUNCTION switch. In
the PERIOD positions of the FUNCTION switch, the gate
generator input is the DC 504 front-panel or plug-in
connector input signal, after it has passed through the
input amplifier and shaping circuits.

Operation of Frequency Mode

Assume that the cycle starts just after a reset signal
(front-panel generated by RESET pushbutton), or just
after a CLEAR signal (internally generated before the next
measurement cycle). A short time after the front-panel
RESET pushbutton is released, the stretched reset pulse
in the time base ends, and 1 us later the time base outputs
a falling edge that is applied to inverter U215E via the
FUNCTION switch. The signal from U215E is applied to
pins 3and 11 of U217, which is connected as a three-state
counter. Prior to the falling edge from the time base, both
pins 5 and 9 of U217 were set high by the CLEAR signal.

5-2

The first rising edge at pin 3 of U217 causes pin 5to go low
and pin 6 to go high. Since NAND gate U220D now has a
high at both inputs, its output goes low. U215C inverts the
output of U220D and applies it to pin 9 of U220C, opening
the gate. With the gate open, the amplified and shaped
input signal to the DC 504 is inverted by U220B and
applied through U220C to the decade counter units
(DCU). The gate (U220C) can be forced to close by pulling
pin 9 of U220C to ground through interface connector pin
28B, thus stopping the count. CR226 protects U215C
when pin 28B is connected to ground.

The next rising edge from the time base (which occurs
after a period T, selected by the FUNCTION switch
RESOLUTION setting) keeps pin 5 of U217 low and also
forces pin 9 to go low. This removes the high from pin 13 of
U220D, causing its output to go high. The rising edge now
occurring at pin 11 of U220D is applied to pin 3 of U255, a
one-shot muitivibrator, where it causes an output pulse
approximately 10 us wide. This output pulse from U255
passes through a diode OR gate (CR257-CR245-CR246)
and is buffered by Q260 and Q264. The pulse signal
available at the output of Q264 is the LATCH signal used
for the DCU. The high output now available at pin 11 of
U220D is also inverted by U215C and used to close the
gate (U220C), forcing the output of U220C high regardiess
of the input signal to the counter.

)




When pin 9 of U217 went low due to the second rising
edge from the time base, Q185 was turned off. Q185
turning off allowed timing capacitor C190 to start charging
toward +5V through R187 and R190, the front-panel
DISPLAY TIME control. After a period of time, which is
determined by the setting of the DISPLAY TIME control,
C190 reaches a sufficient voltage level to fire unijuction
transistor Q195. C190 now discharges through Q195 and
R195, causing Q198 to turn on. Q198 turning on generates
a CLEAR signai that resets U217 and clears the DCU.

The U160 dividers for the gate control are reset to all
nines, after the gate signal has occurred, by applying a
positive pulse to pin 7 of U160. This reset allows the
DC 504 counting cycle to restart immediately following a
reset or a clear pulse. If the U160 dividers were not reset to
all nines, the delay before the next count could begin
would be equivalent to one gate-time interval. The nines
reset pulse to pin 6 of U160 is stretched by C205 to make
sure that all other counter circuits have been released
from their clear pulses before the counter starts the next
counting cycle.

The output of U160 occurs at pin 1. U180A syn-
chronizes U160’s output with the 1 MHz ciock to reduce
jitter. The time base outputis then fed to RPM switch S210.
In the Norm (normal counter operation) switch position,
the time base output runs directly to the FUNCTION
switch and is connected to the proper circuit depending
on the setting of the FUNCTION switch. In the PERIOD
mode, synchronizer U180A is by-passed since time base
jitter is not significant at low frequencies. Also, the RPM
switch is by-passed since the RPM mode applies to
frequency measurements only.

When S210 is set to the RPM position, the output of
U180A is sent to the divide-by-six circuit consisting of
U210. This unique divide-by-six circuit can be set to its
maximum count (essentially five) by pulsing pin 7 of U210
through Q204. This allows U210 to be set to its maximum
count at the same time U160 is set to all nines (its
maximum count). The advantage of doing this maximum
count resetting has been prevously explained.

When Q198 goes low (CLEAR), Q200 is forced high
after a delay determined by the rc network in its base
circuit. Then when CLEAR is released, Q200 goes low
after another delay. The Q200 signal is used to reset the
time base to all nines, and the delay in going low ensures
that the time base is the last part of the circuitry to be
released from the clear.

DECADE COUNTER UNITS
(DIAGRAM 2)

The input to the decade counter units (DCU) is a gated
series of puises from the gate generator (pulses are at
either the front panel input frequency for frequency
measurements, or are from the time base for period
measurements).

Circuit Description—DC 504

The 10° through 10* DCU is composed of five cascaded
divide-by-ten counters. The first decade counter is a
specially-selected decade divider that can operate at the
maximum frequency capability of the DC 504. When the
CLEAR signal to pin 13 of U294 is high (U288, U282, U276,
and U270 require a low signal on CLEAR) the counter is
enabled. The input signal is applied to the clock input (pin
8), of U294. On every tenth clock input counted by the first
decade counter, the output of U294 goes low, providing a
carry signal that becomes the clock input for the second
decade counter. Each subsequent decade divides by ten
in a similar manner. Four bcd output lines are connected
from each DCU to its associated storage-register/latch.
When the CLEAR signal is activated, all of the decade
counters are reset to the zero-count state.

Storage Register and Gates

The Storage Register comprises latches U296-U290-
U284-U278-U272; it stores the corresponding decade
counter bed output. The bed output number is applied to
the data inputs at pins 2, 6, 7, and 3 (2°, 2, 2 and 2’ bits
respectively). The LATCH signal is applied to the clock
input at pins 4 and 13 of each latch at the end of GATE
(negative transition on pin 9 of U220) or when the
FUNCTION switch is placed in the TOTALIZE EVENTS
position. While the LATCH signal is high, the logic levels
from the decade dividers are read into the storage-
register. The outputs of the latches are connected to gates
(U298-U292-U286-U280-U274) that are controlled by the
time-slot decoder. The gates place the becd information
sequentially on lines running to the seven segment
decoder and on the bcd output pins of the plug-in
connector.

Overflow Register

When the decade counters have counted 99,999, the
counters are full. At the next count, the falling edge at the
2’ output of U270 (pin 11) is inverted by U220A and used as
a clock signal for U260A. When the clock causes U260A to
toggle, pin 6 will go low. The next latch pulse witl cause pin
6 of U265, which is connected as a bistable muttivibrator
(RS latch), to go low, causing the front-panel OVERFLOW
light emitting diode (LED) to light. Pin 11 of U265 goes
high when pin 6 goes low to prevent the leading-zero
suppression during the overflow condition. The
OVERFLOW LED will stay on until the next LATCH signal
occurs, at which time the magnitude of the count is again
assessed.

Scan Clock

The scan clock determines the scanning rate of the
time-slot decoder. The scan clock is a free-running
(astable) multivibrator consisting of Q300 and Q310 which
runs at approximately a 3.5 kHz rate.
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Circuit Description—DC 504

Time-Slot Decoder

The time-slot decoder consists of shift register U310
and gate U315B. The purpose of U315B is to guarantee
that only a single high is circulated in the shift register
(after the DC 504 has completed a single start-up scan). It
does this by feeding lows into the shift register as it
sequences, as long as a high exists in any time slot except
the last (least significant digit) position. The shift register
time slots, which control what display digits will be
energized and which latch will have its count gated out,
scan from the most significant digit (MSD), pin 15, to the
least significant digit (LSD), pin 10. The time slots are
available on the plug-in connector pins as digit select
outputs.

Power Inverters, Anode Voltage
Enable and Decimal Point

The time slot outputs from the time-slot decoder are
buffered by high-currentinverters (U325D, U325E, U325F,
U325A, and U325B) and then used to enable the anode
voltage supply transistors Q350, Q355, Q360, Q365, and
Q370. The decimal point is positioned in the proper time
slot by the cam switch. Inverter U325C provides the proper
decimal point logic levels for the plug-in connector output
and for leading zero blanking. The scanned decimal point
belongs (decimal point appears) to the left of the digit that
is active when the decimal scan goes high.

Seven-Segment Decoder and Leading Zero

Suppression

The seven-segment decoder (U320) decodes the bed
information used to drive the seven-segmentdisplay LED.
U320 pulls the appropriate LED segment lines (LED
cathodes) low, while at the same time the anode voltage
enable transistors (Q350, Q355, Q360, Q365, and Q370)
apply high levels to the appropriate LED digit lines
(anodes).

U320 has a zero blanking feature that, in combination
with U260B and U315B, provides leading zero suppres-
sion (blanking) for the DC 504 display. When one of the
inputs to OR gate U315A goes high, its output goes low,
setting pin 9 of U260B high. The high at pin 9 of U260B is
applied to a diode OR gate (CR320 and CR322) whose
output forces pin 5 of U320 high. In this condition, all input
digits will be displayed (no zeros will be blanked). The
conditions that can cause a low at the output of U315A are:

a. Time slot 5 (LSD) is high (LSD is always dis-
played in Totalized Events mode, even if zero).

b. The decimal point is high (all zeros to the right of
the decimal point are displayed).

c. Overflow has occurred.

The leading zero suppression circuit is reset to the
blanking state by the leading edge of time-slot 1 througha
differentiator circuit (C325 and R325) feeding the direct
clear input (pin 13) of U260B. This will cause pin 5 of U320
to be held low by R322 and any zero digit at the input to
U320 will result in a blank display. If a zero digit is sensed
and blanked by U320, it responds by outputting a low level
on pin 4. This low is recycled to U260B on the next scan
clock pulse to allow subsequent zeros to be blanked. If,
however, a high (non-zero) is sensed, pin 4 of U320 goes
high, setting U260B to unblank on the next scan clock
pulse. This disables the zero blanking until U260B is reset
by the next time slot 1 pulse.

When the front-panel RESET pushbutton is pressed,
pin 3 of U320 is forced low while pin 5 is forced high. This
results in all 35 (5 LED X 7 segments) LED display
segments being lit for verification.

POWER SUPPLIES
(DIAGRAM 3)

+5 Volit Supply

U400 derives a temperature-compensated, highly
regulated +5 V from the +33.5 V unregulated supply of
the TM 500 Series Power Module. The NPN transistor,
which is located in the power module for proper heat
dissipation, is used for the series-pass transistor. R405
provides current limiting for the supply, while R400 will
turn off U400 if the supply attempts to draw excessive
current through the IC.

—12.5 Volt Supply

The —12.5 V Supply is derived from the TM 500 Series
Power Module —33.5 V unregulated supply. The supply
consists of amplifier Q425 driving the PNP transistor
(located in the power module) as an emitter foliower. The
output of the emitter follower is divided by R432 and R435
and compared to the voltage across Zener diode VR430.
Any difference between the Zener diode voltage and the
voltage at the center of voltage divider R432-R435 is
coupled as feedback to the base of Q425, which then
drives the series-pass PNP transistor to correct the output
voltage. VR430 and Q425 temperature compensate each
other to the first order to provide a temperature stable
power supply.

Q428 protects the supply, in the event the output is
shorted, by limiting the current demanded from the supply
under excessive load. This is accomplished by having
Q428 monitor the supply current through R427.




Section 6—DC 504

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

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

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

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

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

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number

00X Part removed after this serial number

ITEM NAME

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

ABBREVIATIONS
ACTR ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY QTZ QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCUIT RF RADIO FREQUENCY
COmP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND SEMICONDUCTOR
ELCTLT ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND  INCANDESCENT WwW WIREWOUND
LED LIGHT EMITHNG DIODE XFMR TRANSFORMER
NONWIR  NON WIREWOUND XTAL CRYSTAL
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Replaceable Electrical Parts—DC 504

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

)

Mir. Code  Manufacturer Address City, State, Zip
00136 MC COY ELECTRONICS COMPANY WATTS AND CHESTNUT STR. MT. HOLLY SPRINGS, PA 17065
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, W! 53204
01285 TEXAS INSTRUMENTS, INC.

SEMICONDUCTOR GROUP P.O. BOX 5012 DALLAS, TX 75222
04222 AVX CERAMICS, DIVISION OF AVX CORP. P O BOX 867 MYRTLE BEACH, SC 29577
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD.PO BOX 20923 PHOENIX, AZ 85036
07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF

FAIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIN VIEW, CA 94042
12969 UNITRODE CORPORATION 580 PLEASANT STREET WATERTOWN, MA 02172
1351 AMPHENOL CARDRE DIV., BUNKER RAMO CORP. LOS GATOS, CA 95030
14433 ITT SEMICONDUCTORS 3301 ELECTRONICS WAY

P O BOX 3049 WEST PALM BEACH, FL 33402

14552 MICRO SEMICONDUCTOR CORP. 2830 E FAIRVIEW ST. SANTA ANA, CA 92704
16546 GLOBE UNION INC. USCC/CENTRALAB

ELECTRONICS DIv. 4561 COLORADO LOS ANGELES, CA 90039
22229 SOLITRON DEVICES, INC.,

SEMICONDUCTOR GROUP 8808 BALBOA AVENUE SAN DIEGO OPERS, CA 92123
27014 NATIONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA, CA 95051
32159 WEST-CAP ARIZONA 2201 E. ELVIRA ROAD TUCSON, AZ 85706
50088 MOSTEK CORP. 1400 UPFIELD DR. CARROLLTON, TX 75006
50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304
50579 LITRONIX INC. 19000 HOMESTEAD RD. CUPERTINO, CA 95014
56289 SPRAGUE ELECTRIC CO. 87 MARSHALL ST. NORTH ADAMS, MA 01247
57668 R-OHM CORP. 16931 MILLIKEN AVE. IRVINE, CA 92713
58361 GENERAL INSTRUMENT CORP.

OPTO ELECTRONICS DIV. 3400 HILLVIEW AVE PALO ALTO, CA 94304
59660 TUSONIX INC. 2155 N FORBES BLVD TUCSON, AZ 85705
59821 CENTRALAB INC 7158 MERCHANT AVE EL PASO, TX 79915

SUB NORTH AMERICAN PHILIPS CORP
71034 BLILEY ELECTRIC CO. 2545 W. GRANDVIEW BLVD. ERIE, PA 16512
71590 CENTRALAB ELECTRONICS, DIV. OF

GLOBE-UNION, INC. P O BOX 858 FORT DODGE, |A 50501
74970 JOHNSON, E. F., CO. 299 10TH AVE. S. W. WASECA, MN 56093
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED

RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108
79727 C-W INDUSTRIES 550 DAVISVILLE RD..P O BOX 96 WARMINISTER, PA 18974
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
82389 SWITCHCRAFT, INC. 5555 N. ELSTON AVE. CHICAGO, IL 60630
90201 MALLORY CAPACITOR CO., DIV. OF 3029 E. WASHINGTON STREET

P. R. MALLORY AND CO., INC. P. 0. BOX 372 INDIANAPOLIS, IN 46206
91637 DALE ELECTRONICS, INC. P. 0. BOX 609 COLUMBUS, NE 68601
96733 SAN FERNANDO ELECTRIC MFG CO 1501 FIRST ST SAN FERNANDO, CA 91341
6-2 REV DEC 1984
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Replaceable Electrical Parts—DC 504

Tektronix Serial/Model No. Mfr
Ckt No. Part No. Eft Dscont Name & Description Code Mfr Part Number
Al 672-0424-01 8010100 B010156 CKT BOARD ASSY:FUNCTION SWITCH 80009 672-0424-01
A1l 672-0424-00 B010157 B032859 CKT BOARD ASSY:FUNCTION SWITCH 80009 672-0424-00
A1l 672-0424-02 8032860 B032869 CKT BOARD ASSY:FUNCTION SWITCH 80009 672-0424-02
At 672-0424-03 8032870 CKT BOARD ASSY:.FUNCTION SWITCH 80009 672-0424.03
A2 670-3133-00 8010100 B010156 CKT BOARD ASSY:DISPLAY 80009 670-3133-00
A2 670-3133-01 B010157 8032859 CKT BOARD ASSY:DISPLAY 80009 670-3133-01
A2 670-3133-02 B032860 CKT BOARD ASSY:DISPLAY 80009 670-3133-02
A3 670-3602-00 CKT BOARD ASSY:.TIME BASE 80009 670-3602-00
A3 ——ee (OPTION 01 ONLY)
c10 283-0204-00 CAP_FXD.CER D!:0.01UF,20%.50V 96733 R2676
Cl0 e (OPTION 01 ONLY)
C102 283-0008-00 CAP. FXD.CER DI:0.1UF,20%,500V 56289 3C37X7R104M5008
C104 281-0503-00 B010100 B032869 CAP.,FXD,CER DI:8PF, +/-0.5PF,500V 59660 0301-080-COHO-80
C104 281-0592-00 B032870 CAP.,FXD,CER D!:4.7PF, +/-0.5PF 500V 59660 0301080COH0479 D
C106 281-0519-00 CAP.FXD,CER DI:47PF, +/-4.7PF 500V 59660 308-000C0G0470K
C116 281-0629-00 CAP..FXD,CER DI:33PF,5%.600V 04222 7027-C0G-3304
Ct120 290-0512-00 CAP_FXD,ELCTLT:22UF,20%,15V 56289 196D226X0015KA1
c121 283-0023-00 CAP.,FXD,CER DI:0.1UF, +80-20%,12V 71590 20DU66B104Z
c128 290-0535-00 CAP. FXD,ELCTLT:33UF,20%,10V 56289 196D336X0010KA1
C144 283-0002-00 CAP. FXD,CER D1:0.01UF, +80-20%,500V 59821 SDDH69L1032
c167 281-0781-00 CAP..FXD,CER DI:68PF,10%,500V 59660 301-000-T3D0680K
Cc167 o——eaee (STANDARD ONLY)
C170 281-0782-00 CAP_FXD,CER D{:33PF,10%,500V 59660 301-000N4700330K
C170 e (STANDARD ONLY)
ci72 281-0131-00 CAP. VAR, AIR DI:2.4-24 5PF, 250V 74970 189-0509-075
C172 e - (STANDARD ONLY)
C190 290-0536-00 CAP.FXD,ELCTLT:10UF,20%,25V 90201 TDC106M025FL
C205 283-0080-00 CAP_FXD,CER DI:0.022UF, + 80-20%,25V 59821 2DDU60E2232
C235 283-0002-00 B010100 B036569 CAP.,FXD,CER DI:0.01UF, + 80-20%,500V 59821 SDDH69L 1032
C235 290-0534-00 B036570 CAP_FXD,ELCTLT:1UF,20%,35V 56289 196D105X0035HA1
C240 290-0534-00 CAP.,FXD,ELCTLT:1UF,20%,35V 56289 196D105X0035HA1
C250 283-0023-00 CAP.,FXD,CER DI:0.1UF, +80-20%,12V 71590 2DDU66B104Z
C255 283-0000-00 CAP.,FXD,CER DI1:0.001UF, + 100-0%,500V 59660 831610Y5U0102P
C270 283-0000-00 CAP..FXD,CER DI:0.001UF, + 100-0%,500V 59660 831610Y5U0102P
C276 283-0000-00 CAP_FXD,CER D!:0.001UF, + 100-0%,500V 59660 831610Y5U0102P
c282 283-0000-00 CAP.,FXD,CER DI:0.001UF, + 100-0%,500V 59660 831610Y5U0102P
ca88 283-0000-00 CAP.FXD,CER DI:0.001UF, 4+ 100-0%,500V 59660 831610Y5U0102P
C294 283-0023-00 CAP.,FXD,CER DI:0.1UF, +80-20%,12V 71590 2DDU66B104Z
C300 283-0001-00 CAP.,FXD,CER D1:0.005UF, + 100-0%,500V 59821 2DDH61L.502P
C310 281-0525-00 CAP..FXD,CER DI:470PF, +/-94PF 500V 59660 301000X5U471M
C315 283-0002-00 CAP_. FXD,CER D}:0.01UF, 4+ 80-20%,500V 59821 SDDH69L103Z
C325 283-0003-00 B010100 B036569 CAP.,FXD,CER DI:0.01UF, 4+ 80-20%,150V 59821 2DDH66J1032
C325 283-0065-00 B036570 CAP.,FXD,CER DI:0.001UF,5%,100V 59660 0835-591Y5E0102J
C340 290-0536-00 CAP. FXD,ELCTLT:10UF,20%,25V 90201 TDC106M025FL
C405 290-0535-00 CAP. FXD,ELCTLT:33UF,20%,10V 56289 196D336X0010KA1
C408 283-0000-00 CAP_FXD,CER DI:0.001UF, + 100-0%,500V 59660 831610Y5U0102P
Ca15 290-0512-00 CAP. FXD,ELCTLT:22UF,20%,15V 56289 196D226X0015KA1
C420 283-0023-00 CAP.,FXD,CER DI:0.1UF, +80-20%,12V 71590 20DU66B104Z
C421 283-0023-00 CAP.,FXD,CER DI:0.1UF, +80-20%, 12V 71590 2DDU66B104Z
C425 283-0081-00 CAP_FXD,CER DI:0.1UF, +80-20%,25V 59821 2DDU69E1042
C435 290-0536-00 CAP.FXD,ELCTLT:10UF 20%,25V 90201 TOC106MO25FL
CR108 152-0141-02 SEMICOND DVC,DI:SW,S1.30V,150MA ,30V,D0-35 12969 NDP0263 (1N4152)
CR160 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 12969 NDP0263 (1N4152)

REV DEC 1984
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Replaceable Electrical Parts—DC 504

Tektronix Serial/Mode! No. Mfr

Ckt No. Part No. Eft Dscont Name & Description Code Mfr Part Number

CR161 152-0141.02 SEMICOND DVC,DI:SW,SI1.30V,150MA,30V,DO-35 12969 NDPQ263 (1N4152)

CR181 152-0008-00 SEMICOND DEVICE:GERMANIUM,75V,60MA 14433 G1409

CR210 152-0141-02 SEMICOND DVC,D1:SW,St,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152)

CR212 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152)

CR220 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152)

CR225 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D00-35 12969 NDP0263 (1N4152)

CR226 152-0008-00 SEMICOND DEVICE:GERMANIUM,75V,60MA 14433 G1409

CR235 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 12969 NDP0263 (1N4152)

CR240 152-.0141.02 SEMICOND DVC,DI:SW,S1,30V,150MA 30V,D0-35 12969 NDP0263 (1N4152)

CR245 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA 30V, D0-35 12969 NDP0263 (1N4152)

CR246 152-0141-02 SEMICOND DVC,D!:SW,S1,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152)

CR247 152-0141-02 SEMICOND DVC,DI1:SW,S1,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152)

CR255 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152)

CR257 152-0141-02 SEMICOND DVC,DI:SW,S!,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152)

CR320 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0O-35 12969 NDPQ263 (1N4152)

CR322 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 12969 NDP0263 (1N4152)

CR325 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V.DO-35 12969 NDP0263 (1N4152)

DS250 150-1001-01 LAMP,LED:RED,2V,100MA 50434 HLMP-3200

DS350 150-1018-00 B010100 B032859 LAMP LED:RED,NUMERIC 50579 DATA.LIT 10A

DS350 150-1037-00 B032860 LAMP LED,RDOUT:7 SEGMENT,LH DECIMAL ORANGE 58361 03409/MAN36202

DS355 150-1018-00 B010100 B032859 LAMP,LED:RED,NUMERIC 50579 DATA-LIT 10A

DS355 150-1037-00 B032860 LAMP LED,RDOUT:7 SEGMENT,LH DECIMAL ORANGE 58361 03409/MAN36202

DS360 150-1018-00 8010100 B032859 LAMP LED:RED,NUMERIC 50579 DATA-LIT 10A

DS360 150-1037-00 8032860 LAMP LED,RDOUT:7 SEGMENT LH DECIMAL,ORANGE 58361 03409/MAN36202

DS365 150-1018-00 B010100 B032859 LAMP,LED:RED,NUMERIC 50579 DATA-LIT 10A

DS365 150-1037-00 8032860 LAMP LED,RDOUT:7 SEGMENT LH DECIMAL , ORANGE 58361 03409/MAN36202

DS370 150-1018-00 B010100 B032859 LAMP,LED:RED ,NUMERIC 50579 DATA-LIT 10A

DS370 150-1037-00 B032860 LAMP LED,RDOUT:7 SEGMENT LH DECIMAL,ORANGE 58361 03409/MAN36202

DS375 150-1001-01 LAMP LED:RED,2V,100MA 50434 HLLMP-3200

J100 131-0955-00 CONN,RCPT,ELEC:BNC.FEMALE 13511 31.279

1.340 108-0317-00 COIL.RF:FIXED,15UH 32159 71501M

Q110 151-1042-00 SEMICOND DVC SE:MATCHED PAIR FET 22229 $2089

Q114 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246

Q130 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246

Q134 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246

Q140 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246

Q150 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPSB246

Q180 151-0341-00 TRANSISTOR:NPN,SI,TO-106 04713 SPS6919

Q180 i (STANDARD ONLY)

Q185 151-0341-00 TRANSISTOR:NPN,SI,TO-106 04713 SPS6919

Q195 151-0504-00 8010100 B029999 TRANSISTOR:SILICON,N-CHAN, UNIJUNCTION 04713 SU392

Q195 151.0504-01 8030000 TRANSISTOR:SILICON,N-CHAN,UNIJUNCTION 04713 SU309

Q198 151-0341-00 TRANSISTOR:NPN,SI,TO-106 04713 SPS6919

Q200 151-0302-00 TRANSISTOR:SILICON ,NPN 07263 $038487

Q204 151-0341-00 TRANSISTOR:NPN.S!I,TO-106 04713 SPS6919

Q210 151-0341-00 TRANSISTOR:NPN,SI,TO-106 04713 SPS6919

Q235 151-0341-00 TRANSISTOR:NPN,SI,TO-106 04713 SPS6919

Q240 151-0341-00 TRANSISTOR:NPN,S{,TO-106 04713 SPS6919

Q245 151-0341-00 TRANSISTOR:NPN,SI1,.TO-106 04713 SPS6919 I

Q247 151-0342-00 TRANS!ISTOR:SILICON,PNP 07263 S035928 -

Q260 151-0341-00 TRANSISTOR:NPN,S1,TO-106 04713 SPS6919

Q264 151-0341-00 TRANSISTOR:NPN,S!|,TO-106 04713 SPS6919 —

Q300 151-0341-00 TRANSISTOR:NPN,SI,TO-106 04713 SPS6919

Q310 151-0341-00 TRANSISTOR:NPN,SI,TO-106 04713 SPS6919 —m
o |

e
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Tektronix Serial/Model No. Mfr
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number
Q350 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
Q355 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
Q360 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
Q365 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
Q370 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
Q425 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
Q428 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487
R10 304-0681-00 RES.,FXD,CMPSN:680 OHM,10%,1W 01121 GB6811
R10 e - (OPTION 01 ONLY)
R11 315-0511-00 RES. FXD,CMPSN:510 OHM,5%.0.25W 01121 cB5115
|2 R —— — (OPTION 01 ONLY)
R12 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%.,0.25W 57668 NTR25J-E51E0
R12 e e (OPTION 01 ONLY)
R100 315.0510-00 B010100 B032869 RES..FXD,CMPSN:51 OHM,5%,0.25W 57668 NTR25J-ES1E0
R100 303-0510-00 8032870 RES.,FXD,CMPSN:51 OHM,5% 1W 01121 GB5105
R102 315-0330-00 RES. FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305
R106 323-0385-00 RES.,FXD.FILM: 100K OHM,1%,0.50W 75042 CECTO-1003F
R108 322-0621-00 RES.,FXD,FILM:900K OHM,1%,0.25W 75042 CEBTO0-9003F
R110 315-0301-00 RES..FXD,CMPSN:300 OHM.5%,0.25W 57668 NTR25J-E300E
R114 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CcB5615
R116 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%.0.25W 57668 NTR25J-E 100E
R117 315-0111-00 RES.,FXD,CMPSN:110 OHM,5%,0.25W 57668 NTR25J-E110E
Rt120 315-0910-00 RES.,FXD,CMPSN:91 OHM,5%,0.25W 01121 CB9105
R123 315-0151-00 RES..FXD,CMPSN:150 OHM,5%,0.25W 57668 NTR25J-E150E
R125 311-0091-00 RES.,VAR,NONWIR:1K OHM,10%,0.50W 01121 W-3083E
R127 315-0361-00 RES..,FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
R130 315-0112-00 RES.,FXD,CMPSN:1.1K OHM,5%,0.25W o121 CB1125
R134 315-0510-00 RES..FXD.CMPSN:51 OHM,5%,0.25W 57668 NTR25J-ES1EQ
R136 315-0102-00 RES.,FXD.CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01KO
R139 315-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.25W 01121 cB1215
R140 315-0511-00 RES. FXD,CMPSN:510 OHM,5%,0.25W 01121 cB5115
R144 315-0390-00 RES.,FXD,CMPSN:39 OHM,5%,0.25W 57668 NTR25J-E39E0
R146 315-0471-00 RES. FXD.CMPSN:470 OHM,5%,0.25W 57668 NTR25J-E470E
R150 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 cB5115
R152 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 57668 NTR25J-E470E
R154 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 01121 CB2705
R160 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 57668 NTR25J-E220E
R165 316-0186-00 RES..,FXD,CMPSN:18M OHM,10%,0.25W 01121 CcB1861
R165 emaan sraee {STANDARD ONLY)
R167 316-0126-00 RES.,FXD,CMPSN:12M OHM,10%,0.25W 01121 cB1261
R167 e e (STANDARD ONLY)
R170 315-0243-00 RES.,FXD,CMPSN:24K OHM,5%,0.25W 57668 NTR25J-E24K0
R170 e — (STANDARD ONLY)
R175 315-0512-00 RES..,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R176 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R177 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R179 315-0153-00 RES. ,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535
R180 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 57668 NTR25J-E02K7
R180 B {(STANDARD ONLY)
R181 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 57668 NTR25J-E10K0
R182 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R187 315-0512-00 B010100 B036569 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J4-E05K1
R187 315-0752-00 B036570 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 57668 NTR25J-E07KS
R190 311-1342-00 RES.,VAR,NONWIR:PNL,500K OHM,0.5W W/SW 16546 BA206-014
R190  eeeee e (PART OF S190)
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Serial/Model No.

Tektronix Mfr
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number
R185 315-0100-00 B010100 B036569 RES..FXD.CMPSN:10 OHM.5%,0.25W 57668 NTR25J-E 10EQ
R195 315-0200-00 B036570 RES..,FXD,CMPSN:20 OHM,5%,0.25W o121 CB2005
R198 315-0102-00 RES.,FXD.CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01K0
R200 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 57668 NTR25JE01KO
R203 315-0512-00 RES.,FXD.CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R204 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 57668 NTR25J-E10K0
R205 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 57668 NTR25J-E02K7
R206 315-0512-00 B036570 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R207 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 57668 NTR25J-E10K0
R208 315-0102-00 RES..FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01K0
R210 315-0103-00 RES.,FXD.CMPSN:10K OHM,5%,0.25W 57668 NTR25J-E10K0
R212 315-0362-00 RES..FXD.CMPSN:3.6K OHM,5%,0.25W 01121 CB3625
R215 315-0512-00 RES..FXD.CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R220 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 57668 NTR25JE01KO
R225 315-0512-00 RES. FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R226 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01K0
R227 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J4-E05K1
R230 315-0512-00 RES..FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R232 315-0101-00 RES.,FXD.CMPSN:100 OHM ,5%,0.25W 57668 NTR25J-E 100E
R235 315-0102-00 RES..FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01KO
R240 315-0103-00 RES..FXD,CMPSN:10K OHM,5%,0.25W 57668 NTR25J-E10K0
R243 315-0512-00 RES..FXD.CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R245 315-0512-00 RES. FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R247 315-0103-00 RES.,FXD,.CMPSN:10K OHM,5%,0.25W 57668 NTR25J-E10K0
R250 315-0474-00 RES.,FXD,CMPSN:470K OHM,5%,0.25W 57668 NTR25J-E470K
R252 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R255 315-0303-00 RES.,FXD.CMPSN:30K OHM,5%,0.25W 01121 CB3035
R257 315-0102-00 B8010100 B036569 RES.,FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01K0
R257 315-0562-00 B036570 RES.,FXD,CMPSN:5.6K OHM,5%,0.25W 57668 NTR25J-E05K6
R260 315-0102-00 8010100 8036569 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 57668 NTR25JE01K0
R260 315-0562-00 B036570 RES.,FXD.CMPSN:5.6K OHM,5%,0.25W 57668 NTR25J-E05K6
R262 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01KO
R264 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01K0
R268 315-0511-00 RES. ,FXD,CMPSN:510 OHM,5%,0.25W 01121 cB5115
R300 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05Kt
R304 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 57668 NTR25J-E33K0
R306 315-0334-00 RES.,FXD,CMPSN:330K OHM,5%,0.25W 01121 CB3345
R310 315-0511-00 RES. FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
R315 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01KO
R316 315-0102-00 RES. FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01K0
R317 315-0102-00 RES. FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01KO
R318 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01KO
R322 315-0301-00 RES.,FXD,CMPSN:300 OHM,5%,0.25W 57668 NTR25J-E300E
R325 315-0512-00 B010100 B036569 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R325 315-0102-00 B036570 RES..FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01KO
R330 315-0750-00 B010100 B032859 RES.,FXD,CMPSN:75 OHM,5%,0.25W 57668 NTR25J-E75E0
R330 315-0151-00 B032860 RES.,FXD,CMPSN:150 OHM,5%,0.25W 57668 NTR25J-E150E
R331 315-0750-00 B010100 B032859 RES.,FXD,CMPSN:75 OHM,5%,0.25W 57668 NTR25J-E75E0
. R331 315-0151-00 B032860 RES.,FXD,CMPSN: 150 OHM,5%,0.25W 57668 NTR25J-E150E
R332 315-0750-00 B010100 B032859 RES.,FXD,CMPSN:75 OHM,5%,0.25W 57668 NTR25J-E75E0
R332 315-0151-00 B032860 RES.,FXD,CMPSN:150 OHM,5%,0.25W 57668 NTR25J-E150E
R333 315-0750-00 B010100 8032859 RES.,FXD,CMPSN:75 OHM,5%,0.25W 57668 NTR25J-E75E0
R333 315-0151-00 B032860 RES..FXD,CMPSN:150 OHM,5%,0.25W 57668 NTR25.-E150E
R334 315-0750-00 B010100 B032859 RES.,FXD,CMPSN:75 OHM,5%,0.25W 57668 NTR25J-E75E0
R334 315-0151-00 B032860 RES.,FXD,CMPSN:150 OHM,5%,0.25W 57668 NTR25J4-E150€
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Replaceable Electrical Parts—DC 504

Tektronix Serial/Model No. Mfr
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number
R335 315-0750-00 B010100 B032858 RES. FXD.CMPSN:75 OHM,5%.0.25W 57668 NTR25J-E75E0
R335 315-0151-00 B032860 RES..FXD,CMPSN: 150 OHM,5%.0.25W 57668 NTR25J-E150E
R336 315-0750-00 B010100 B032859 RES..FXD.CMPSN:75 OHM,5%.0.25W 57668 NTR25J-E75EQ
R336 315-0151-00 8032860 RES.,FXD,CMPSN:150 OHM,5%,0.25W 57668 NTR25J-E150E
R340 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 57668 NTR25J-E 100E
R350 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%.0.25W 57668 NTR25JE01KQ
R351 315.0271-00 RES. FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
R355 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%.0.25W 57668 NTR25JE01K0
R356 315-0271-00 RES..FXD,CMPSN:270 OHM,5%.0.25W 01121 cB2715
R360 315-0102-00 RES.,FXD,CMPSN: 1K OHM.5%,0.25W 57668 NTR25JE01KO
R361 315-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
R362 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 57668 NTR25J-E05K1
R363 315-0301-00 8010100 8032859 RES. FXD,CMPSN:300 OHM,5%.0.25W 57668 . NTR25J-E300E
R363 315-0101-00 8032860 RES..FXD.CMPSN: 100 OHM,5%,0.25W 57668 NTR25J-E 100E
R365 315-0102-00 RES..,FXD,CMPSN: 1K OHM,5%,0.25W 57668 NTR25JE01K0
R366 315-0271-00 RES. FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
R370 315-0102-00 RES.,FXD.CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01KO
R371 315-0271-00 RES..FXD,CMPSN:270 OHM,5%.0.25W o121 cB2715
R375 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 57668 NTR25JE01KO
R400 304-0331-00 RES..FXD,CMPSN:330 OHM,10%,1W 01121 GB3311
R402 321-0225-00 RES..FXD,FILM:2.15K OHM,1%,0.125W 91637 MFF1816G21500F
R403 321-0260-00 RES.,FXD,FILM:4.99K OHM,1%,0.125W 91637 MFF1816G49900F
R405 308-0463-00 RES.,FXD,WW:0.3 OHM,1%,3W 91637 RS2B-R3000F T/R
R408 315-0162-00 RES..FXD,CMPSN:1.6K OHM,5%.0.25W 01121 CB1625
R425 301-0222-00 RES..FXD,CMPSN:2.2K OHM,5%.0.5W 01121 EB2225
R427 308-0686-00 RES..FXD,WW:2.2 OHM,5%,2W 75042 BWH-2R200J
R428 315-0102-00 RES.,FXD,CMPSN:1K OHM.5%.0.25W 57668 NTR25JE01K0Q
R430 315-0131-00 RES..FXD,CMPSN: 130 OHM,5%,0.25W 01121 CB1315
R432 315-0102-00 RES..FXD,CMPSN: 1K OHM,5%,0.25W 57668 NTR25JE01KO
R435 301-0511-00 RES..FXD,CMPSN:510 OHM,5%,0.50W 57668 TR50J--E 510€
S100 260-0816-00 B010100 B032869 SWITCH,SLIDE:DPDT,0.5A.125VAC 79727 GF-126-0012A
S100 260-1833-00 B032870 SWITCH,SLIDE:DPOT 82389 11P-1092
S102 260-0723-00 SWITCH,SLIDE:DPDT,0.5A,125VAC 79727 GF126-0028
$160 260-0723-00 SWITCH,SLIDE:DPDT,0.5A,125VAC 79727 GF126-0028
$190 [, (PART OF R190)
$200 263-1031-00 SW CAM ACTR AS:FUNCTION 80009 263-1031-00
S$210 260-0723-00 SWITCH,SLIDE:DPDT,0.5A,125VAC 79727 GF126-0028
5235 260-1421-00 SWITCH,PUSH:1 STA,MOMENTARY NON-SHORT 59821 2KAA010000512
S245 260-0723-00 SWITCH,SLIDE:DPDT,0.5A,125VAC 79727 GF126-0028
u1o0 156-0079-02 MICROCIRCUIT,DI:DECADE COUNTER,SCREENED 01295 SN7490A(NP3 OR J
u10 [ — (OPTION 01 ONLY)
U160 156-0410-00 MICROCIRCUIT,DI:COUNTER TIME BASE 50088 MKS5009P
U180 156-0041-05 MICROCIRCUIT,DI:DUAL D-FLIP FLOP 01295 SN7474
uz210 156-0079-02 MICROCIRCUIT,DI:DECADE COUNTER,SCREENED 01295 SN7490A(NP3 OR J
U215 156-0058-02 MICROCIRCUIT DI:HEX INVRTR,SCREENED 01295 SN7404
U217 156-0041-05 MICROCIRCUIT,DI:DUAL D-FLIP FLOP 01295 SN7474
U220 156-0180-04 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74S00NP3
U255 156-0081-02 MICROCIRCUIT,DI:RETRIG MONOSTABLE MV, SCRN 80009 156-0081-02
U260 156-0041-05 MICROCIRCUIT,DI:DUAL D-FLIP FLOP 01295 SN7474
U265 156-0030-00 MICROCIRCUIT,DI:QUAD 2 INPUT NAND GATE 01295 SN7400(N OR J)
u270 156-0079-02 MICROCIRCUIT,DI:DECADE COUNTER,SCREENED 01295 SN7490A(NP3 OR J
U272 156-0040-02 MICROCIRCUIT,DI:QUAD LATCH,SCREENED 01295 SN7475(NP3 OR JP
U274 156-0057-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE,SCRN 01295 SN7401(NP3 OR JP
U276 156-0079-02 MICROCIRCUIT,DI:DECADE COUNTER,SCREENED 01295 SN7490A(NP3 OR J
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Tektronix Serial/Model No. Mfr Q

Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number .
U278 156-0040-02 MICROCIRCUIT,DI:QUAD LATCH,SCREENED 01295 SN7475(NP3 OR JP r |
U280 156-0057-02 MICROCIRCUIT.DI:QUAD 2-INP NAND GATE,.SCRN 01295 SN7401(NP3 OR JP ‘
U282 156-0079-02 MICROCIRCUIT,DI:.DECADE COUNTER,SCREENED 01295 SN7490A(NP3 OR J __J
U284 156-0040-02 MICROCIRCUIT,DI:QUAD LATCH.SCREENED 01295 SN7475(NP3 OR JP
u286 156-0057-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE,SCRN 01295 SN7401(NP3 OR JP
U288 156-0079-02 MICROCIRCUIT,DI:DECADE COUNTER,SCREENED 01295 SN7490A(NP3 OR ) -l
U290 156-0040-02 MICROCIRCUIT,DI:QUAD LATCH,SCREENED 01295 SN7475(NP3 OR JP .
U292 156-0057-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE,SCRN 01295 SN7401(NP3 OR JP [-
U294 156-0482-01 MICROCIRCUIT,DI:PRESETTABLE DECADE CNTR.SCR 27014 DM74S196(NA+ OR .
U296 156-0040-02 MICROCIRCUIT,DI:QUAD LATCH,SCREENED 01295 SN7475(NP3 OR JP
U298 156-0057-02 MICROCIRCUIT.DI:QUAD 2-INP NAND GATE,SCRN 01295 SN7401(NP3 OR JP
U310 156-0073-02 MICROCIRCUIT,DI:5-BIT SHIFT REGISTER,SCRN 01295 SN7496 =
U315 156-0165-02 MICROCIRCUIT.DI:-DUAL 4 INP NOR GATE 01295 SN7425 -
U320 156-0128-01 MICROCIRCUIT.DI:BCD-TO 7 SEG DCDR/DRVR 80009 156-0128-01
U325 156-0093-02 MICROCIRCUIT DI:HEX INV BUFFER,BURN-IN 01295 SN74LS00 (NP3) [ =8
U400 156-0071-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MC1723CL
VR10 152-0243-00 SEMICOND DEVICE:ZENER,0.4W,15V,5% ) 14552 TD3810983 L
VR10 cenme camen (OPTION 01 ONLY) ‘
VR110 152-0226-00 SEMICOND DEVICE:ZENER,0.4W 5.1V ,5% 14552 TD3810980
VR140 152-0226-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 14552 TD3810980 L
VR146 152-0226-00 SEMICOND DEVICE:ZENER,0.4W.,5.1V,5% 14552 TD3810980 ’
VR430 152-0280-00 SEMICOND DEVICE:ZENER,0.4W,6.2V,5% 80009 152-0280-00
Y10 119-0262-00 OSCILLATOR,RF:XTAL CONTROLLED,5 MHZ ADJ 71034 C214.3
Y10 SR {OPTION 01 ONLY) I
Y160 158-0079-00 XTAL UNIT,QTZ:1 MHZ, +/-0.001% 00136 ORD BY DESCR
Y160 I (STANDARD ONLY) I
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DC 504

OPTIONS

Your instrument may be equipped with one or more options. This section describes those options, or directs the
reader to where the option is documented.

OPTION 1

Option 1 equips the DC 504 with a temperature compensated,
5 MHz crystal oscillator to obtain a highly stable and precise
internal time base. This option includes an IC which may be
connected as either a divide-by-five (5 MHz oscillator) or a divide-
by-ten (10 MHz oscillator).

+33Vv =0 Y10 O
5 MHz ;L\
VR10 Oscil-
15V 15V 0 lator
c10 I

5 1 5 MHz jumper (factory installed)
12 -—-: Optional 10 MHzj
- ptiona z jJumper
+5V 11
2 3 6 7 10 |0 Optional 10 MHzinput
R12

51 VL\

1 MHz output Use shielded
cable
Optional
Gnc<0 MHz input +33 \ T
wd & 5 é
® e
Im
o © i& o
psl
L5
'
! / N\
Option 10 MHz 1MHz Gnd
jumper (remove output
5 MHz jumper)
shielded
cable
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Section 7—DC 504

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols and Reference Designators

Electrical components shown on the diagrams are in the following units unless noted otherwise:
Capacitors = Values one or greater are in picofarads (pF).
Values less than one are in microfarads (uF).
Resistors =  Ohms (£2).
Symbols used on the diagrams are based on ANSI Standard Y32.2-1975.

Logic symbology is based on ANS1 Y32.14-1973 in terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufacturer’s data.

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

A Assembly, separable or repairable H Heat dissipating device (heat sink, S Switch or contactor
(circuit board, etc.) heat radiator, etc.) T Transformer
AT Attenuator, fixed or variable HR Heater TC Thermocouple
B Motor HY  Hybrid circuit TP Test point
BT Battery J Connector, stationary portion U Assembly, inseparable or non-repairable
(o] Capacitor, fixed or variable K Relay (integrated circuit, etc.)
cB Circuit breaker L Inductor, fixed or variable v Electron tube
CR Diode, signal or rectifier M Meter . VR Voltage regulator (zener diode, etc.)
DL Delay line P Connector, movable portion W Wirestrap or cable
DS Indicating device (lamp) Q Transistor or silicon-controlied Y Crystal
E Spark Gap rectifier P4 Phase shifter
F Fuse R Resistor, fixed or variable
FL Filter RT Thermistor

The following special symbols are used on the diagrams:

Cam Switch Ciosure Chart
(Dot indicates switch closure)

~ |nternal Screwdriver Adjustment
Strap or Link
Plug to E.C. Board

Identifies Panel Controls,
Connectors, and Indicators

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

Plug Index
SEL Value Selected at Factory

Refer to Waveform

Refer to Diagram Number

TO
Coaxial Connector

J13 ' P13 Ji4 Test Voltage
& Shielding
Heat Sink
Decoupled or Filtered Voltage
Assembly Number
Board Name
Etched Circuit Board Outlined

in Black
Schematic Name and Number
RTICAL BOARD

VERTICAL AMPLIFIERE e
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DC 504

=]
g BLOCK DIAG
4
QW
<z
no
X4
83 [source ]
Sé " FUNCTION
igh Switch v2208
INPUT EXT Fixed :mpedance
nput, High Signal Shaping: [ t
Attenuator nput or Gat
g; And Input [ Y [ B Gsa ey e uz200 [~
DC Protection g};g, Qi14, ’ o pcu
——1 Time Base or
:rr::)eur'nal AC Input to Gate
- Input 1 MHz NORM ! Generator
Coupling R 1Test Point TRIGGER RPM
| Option 1 LEVEL Totalize Mode
| Time Base Latch Over-Ride [
e on - -—— -
Time Base 621%210’
Ext 1 MHz Crystal
Clock (——-.‘ Oscillator and Y
Input Programmable Select Time
+5V Divider - Base Division S
——O  Osclllator O Int 460, u1soA Q180 Y
Power Supplies
PP Ext J
o Q (—]  Decimal
—125V + Point |
&\ Location |
|
Between Stops
> Reset
Stretcher
€205, Q200
Manual Reset, Gate
Power-up Reset Generator
an CLEAR
Fl;mtctlon s¥vllch | ol Gate Signal 2 &
& ees :;eg;“so ops) U217, U215C Buﬂer/lnveﬂer U215E D —
U220D0
__________ f -
Latch Latch
Output < — Over-Ride
198 Latch Signal
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U255 NORM
e
Display Time
Control
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DISPLAY 1
TIME -
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28A V
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IAGRAM

BCD Output
Storage . 19A 2 21B 2 20A " 20B
Registers 2
=‘.=
10°
v [
10! e
U288 U290 —
- ~ Gating CLEAR
10°DCU 10 —_— U274, U280,
u2s2 U284 U286, U292,
10° DCU > 10’ > U298
U276 U278
10 DCU o 10 | I
U270 U272 4 Lines V
* Each ?
Overflow
Output
Overflow N
Register \ 7 238
U260A
Scan Clock Out
@ ) 24B
(MSD) TS1 0 25A
Scan Time ~{ 2aA
Clock Slot 74 Digit Select
Q300, Decoder 2 23A  Qutputs
Q310 U310, f > 22A
u3ts 21A
] Y (LSD) TS5
+ 5 Lines Seven L’
Segment [—1 L Z
Power Decoder eading Zero
Inverters U320 #1 Suppression
u3as U2608B
KN >
——— —————— 7 Segment
—e Pulse i I6$D‘Is 7 Lines )
splay
1 Stretcher DS350, DS355,
| DS360, DS365, |
———L DS370 I
[ —— |
5 Lines ? 5 Digit Lines
Anode Voltage
Enable Q350,
*> Q355, Q360,
Q365, Q370
NORM Decimal
RPM &— \ Point Scanned
- 7 Output
27B

RPM ?
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VOLTAGE AND WAVEFORM CONDITIONS

The voltages and waveforms shown on the diagrams were taken with a 1 MHz, 1 volt peak-to-peak sinewave input signal and

the DC 504 front panel controls set as follows:

FUNCTION MHz 1 kHz RESOLUTION
SOURCE EXT
DISPLAY TIME midrange

TRIGGER LEVEL midrange

In waveforms, ground reference is the center horizontal graticule line.
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INPUT-OUTPUT ASSIGNMENTS FOR PLUG-IN
REAR INTERFACE CONNECTOR

REFER TO PARTS
LOCATION GRID.

Maximum Maximum
Recom- Output Output Recom-
mended Active or PIN PIN or Active mended
Remarks Loads Level Input 8 A Input Level Loads Remarks
High During
COUNTING 5TTL High Gate-Out 28 28 | CountHoldott High Fan-in<1
Input
Time
Pull low
to stop Must sink TOTALIZE
TOTALIZE 5mA Low START/STOP 28
{use open (3TTL) {Input)
collector)
Nominal
0.25 ms 24 TTL High so:::"":' g::"" 27 27
Wide Pulse canned Qutpu
Output: 6 TTL
Reset Input/ Input: 9 TTL or
2 % Output Low transistor to sink
at least 15 mA
TS1 (MSD) Digit
B d Select Output
Nominal TTL TS2 Digit
3.5 kHz 1T Compatible | 562" Clock Out | 24 28 | Select Output
TS3 Digit Nominal
h
8TTL High Overtlow Output 23 23 Select Output High 4 TTL eac 0.25 ms
" Wide Pulse
leasure- TS4 Digit
2 ment 22 Select Output
Barrler Slot P
TS5 (LSD) Digit
6TTL High B8CO Output 2 2 2 Select Output
BCD Output
6TTL High (MSB) 8 20 20 4 BCD Output High 6 TTL
Nominal
10 us 10 TTL High t;'::; g‘;"’:’ 19 19 1 (Losa.) B'CD High 6TTL
Wide Pulse od) utpy
18 18
Internal Input 50 ohm
7 ” Ground Nominal
1 Internal Input Input
16 6 nternal inpuf Impedance
15 15
™ Should swing | User must connect
Compatible between 0.4 V shield jumper
14 14 Ext Clock Input {internally and +t4 Vto |between two circuit|
clamped to guarantee board pads d
0V and +5 V)| accurate slaving |E.O. inside DC 504
25 VAC winding 13 13 25 VAC winding
+33.5 V filtered 12 12¢ +33.5 V filtered
DC DC
Collector Lead of 171 11+ Base lead of
PNP Series-Pass PNP Series-Pass
Transformer/ 10 10 Emitter lead of
shield lead PNP Series-Pass
£33.5 V common o 9 +33.5 V common
return return
335 flitered DC |, g | 335V fitered DC
Collector Lead of 7 TM500 7 Emitter lead of
NPN Series-Pass Barrier NPN Series-Pass
No connection 6 Slot 6" Base lead ot
NPN Serles-Pass
17.5 VAC 5 5 17.5 VAC
winding winding
+11.5 V common A 4 +11.5 V common
return return
+11.5 V common 3 3 +11.5 V common
return return
+11.5 V filtered 2 2 +11.5 V filtered
ocC DC
25 VAC 1 3 25 VAC
winding winding
Rear-
View of
B plug-in A

Assignments listed for pins 1A—13A and 1B—13B are available in all power modules; however only those pins marked with an
asterisk (*) are psed by the DC 504.

LSD — Least significant digit; MSD — Most significant digit; LSB — Least significant bit; MSB — most significant bit.

'Pin 26A level goes low only when: (a) Front-panel RESET pushbutton is pushed; (b) During power-up reset; (c) Change in
position of FUNCTION siwich. It does not go low when the DC 504 clears itself for another count.
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DC 504

DIGIT SELECT OUTPUT, DECIMAL POINT SCANNED
OUTPUT AND SCAN CLOCK OUT INTERFACE
INFORMATION

= J|[JULLU

Pin 24B

Plug-in l— ~0.25 ms
Connector

Time
Slot (TS)
TS1

Pin 25A
Plug-in

Connector
TS2

Pin 24A

Plug-In
Connector

TS3

Pin 23A
Plug-In
Connector

Pin 22A
Plug-In
Connector

TS5
Pin 21A
Plug-In

Connector Decimal point output
imal goes high during the time
Dsglil::ta slot in which the decimal
Scanned is to the left of that digit.

Pin 27B
Plug-In
Connector

NOTE:

Example shown with
decimal point scanned
going high in TS3 will
result in a display of
—=XXX
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DC 504

PARTS LOCATI

u21

u2s
"
uz2

U2

s
e

U294

U288
u282

UZ7e

U270

v6ed

8gzd 2820

- -

023"

U296

u290
U284

U278

u272

U320

0sesa

U298

uz292
U286

U280

U274

u32s

SSESA

ogesa

La

a]

ezenn

rocy

e

00EL 0lED

u310

U315

u260

b

S9€SQA

0lesa

{Te]

]

L08R !

U265

READOUT BD

T

MAIN BD

sovy

R

AidD NOILYOOT S1Hvd

1670-12



* Se
num
tLo

{001y 2015

vo1o

<0ls

S23

4
[¢]
-
o
0
14
0
L
a]
u
>
o]
b3
u
x

YIu

o e e e e

\

)

Cu3awng)

——

o1y =5

(SRATSE
@

m @. [TNES] \,@
Sgmd
@u_ AR

% Cloes D

RTT IODREZHD

)
L/

5
OXH

L340

uz1s
uzss
uz17
uz20
&=
OPTION BD
o

£3%
5

ATION GRID

=
“4
si
)y

INC

REV E MAR 1980



CKT GRID | CKT GRID | CKT GRID|CKT GRID| CKT GRID

NO LOC | NO LOC NO LOC |NO LOC | NO LOC

C102t M6 |DS250 D8 | R140 J5 |R315 D5 | U260  C4

Ci04t M5 |DS350  E7 |R144 J5 |R316 D5 | U265 B4

C106 L6 |DS355 D7 | R146 5 |R317 D5 | U270 Fa

C116 K5 |DS360 D7 | R150 15 |R318 D5 | U2r2  E4

C120 K4 |DS365 C7 | R152 J5 |R322 B3 | u27a D4

C121 K5 |DS370 C7 | R154 4 |R325 C6 | U2t  Fa

C128 K6 |DS375 C8 | R160 K2 |R330 F5 | u2r8  E4

Cl44 15 R165 L2 | R331 F5 | U280 D4

C167 M2 | L340  H5 | R167 12 |R332 F5 | u82 F3

ci70 L1 R170 M2 [R333 G5 | U284  E3

ci72 L1 | Q10 K5 1pqs5 m3 | R334 F5 | u2s6 D3

Ci190  Ha | Q14 96 | R176 M3 | R335 D5 | U288  F2

c205 B1 | Q130 95 | 77 M3 |R336 D5 | u200  E2

c235 Ls | Q134 J5 | pi79 K2 | R340 H6 | U292 D2

C240 K4 | 910 J5 g k2 |R350  F6 | U204  F1

c250 Ga | @150 15 | R1g1 K2 |R351 G6 | U296  E1

c255 H2 | @180 K2 | o182 L3 | R355 F6 | U298 D1

c2r0  Fa | Q185 13 | pig7 14 | R356 F6 | U3l0 C3

c26  Fa | Q195 13 | 190 Ha | R360 F6 | U35  Ca

c282  F3 | Q198 13 | R1gs 14 | R361 F6 | U320 E5

c2s8  F2 | Q200 Bl |giq8 4 |R362 E6 | u32s D6

c20a F1 | Q209 I3 o900 Cc1 |R363  E6 | U4O  C5

cso0 c2 | 9210 J3 I pons 13 | R385  E6

c3to B2 | 9235 L5 | Rooa 13 | R366 F6 | VR110  H6

c3ts B3 | 9240 KS pogs B1 |R370 E6 | VR140  J5

c32s ce | 945 M4 I+ 43 [R371 E6 | VR14E 16

caao He | 9247  H4 o7 B1 |R375 B4 | VRA30  B6

ca0s Bs | 9260 1 | R2os H2 | R400  B5

caos Bs | 9264 11 o Ja |RaO2 C6| Yo M1

cats cs5 | @300 C2 1oy J4 |R403  c8

cazo Ga | B0 C2 | gogs 12 |R405 A5

ca2s B5 | 9855 G5 |05 My |R425  BS

cass e | Q380 a6 [ ZEH o |Razr  aa | C10 18
Q385  G6 | pooo "2 | Razs  Bs | R10 18

CR10s ke | @370  HS | coon s |Rmeso  Be | A1 18

CR160 K2 | 9925  BS | oo o |Rmes2  Be | R12 18

CR161 K2 | @428 B4 | s ms |R435  BS v‘:& *I':

CR181 K3 R240 K5 Y10 8

CR210 J3 | R100' M5 | R243 H4a | S102 L6

CR212 J3 | R102 M6 | R245 Ha4 | S160  J1

CR220 H3 | R106 L6 | R247 Ha | S190 H4

CR225 Hi1 | R108 L6 |R250 G4 | S200  Ka

CR226 H1 | R110 6 |R252 G4 | S210 41

CR235 L5 |R114 K5 |R255 M2 | S235 LS

CR240 K5 | R116 K5 | R257 2 | s25 o

CR245 M | R117  J6 | R260 12

CR246 1 | R120  J6 | R262 2 | U160 L2

CR247 H4 | R123 6 |R264 C1 | U180 L2

CR255 H1 | R127 6 | R268  F5 | U210 J2

CR257 I |R130  J5 |R30 B2 |U215  Gi

CR320 B4 |R134  J6 |R304 C2 |U217  G3

CR322 C1 |R13  J6 |R30s B2 | U220 G4

CR325 C6 |R139  J5 |R310 C2 | U255 G2

* See Parts List for serial

number ranges.

tLocated on back of board

'NOTE: R100 relocated on S100

Y
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|
+5V
~——[FuncTion Conmsator
| : W | 238 OVERFLOW
| , X
____________ Overflow X
INPUT an ' B
Amplifier || |FREQUENCY : Decade
& ounter
J100 —C Shaping | | Loote, > Units
Q110, Q114, Q130 | : . | U294, U288
16A Q134, Q140, Q150 I PERIOD I U282, U275, U270
cPlug-in gyl | R — +5V
onnector RESOLUTION " | A | piu g-in
Ly I o——@—J | Connector
X | I | < | 198
e 2t [COUNTING]| | Lateh
U160, Q180, U180 | COUNTING ]| alch Y
' ‘ Normal Storage
|FREQUE|NCY Gate Control | Register
| Mo gonermtor; Gates
— U200 | Latch I U296, U290, U284
| PERIOD | Over- U278, U272
Diagram 1 | | ride
b — — - Sale Gonerttor _ _ CPLun%é?or
Plug-in ° 278
Connector—* Decimal
21A ¥ Point
22A, 23A |__ Scanned
24A, 25A Display U320, U2608|
Scan Time Slot U315A, Q350, G355, q19A. 218
Q310, G300 ™ us10,Us1ss, uszs 4 > 366, Q365, Q370 | 20A, 208
’ ’ ’ SD'lg"t D$350, DS355, BCD
elec DS370
TS5V —125V Diagram 2
Diagram 3 Power

Supplies
U400, Q425, Q428
VR430
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B

5
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1
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+5v FOR OPTION |

OPTION |
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5.4V cla4
Ol 45y
RI44 RS2
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22 4F O.l
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e
+5v
———— SE
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*P;yo';r 8] ¢ 7490
1
" l2] @210 +5v
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+5v
SEE PARTS LIST FOR EARLIER R255 5V
VYALUES AND SERIAL NUMBER CR255 c255 0k
RANGES OF PARTS OUTLINED -1
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d
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b W I AZ DISP. BOARD
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| 13
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b U217A
7474
4 LATEH OVER-RIDE
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S245 i
28B | GATE
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Ri® cr245
g GATED BURST
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>
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|
—_— Plug-ln TSV
onnector
-~ [Eynggion] c
] e
|
I —_— _'_ _________ Overflow ‘:‘
NPUT | l— | B
Amplitier | IFREQUENCY : Decade
J100 I Gate R ounter
Shaping Ear Units
a110, Q1140130 | | | u220¢ | U294, U288
16A Q134, Q140, Q150 I PERIOD l U282, U275, U270
Conrscto Y5l | i 5V
" RESOLUTION °," | | 4 I Plug-In
ll i d»—@J | Connector
o UG
U160, Q180 U180A | COUNTING], Latch  y
! : Normal Storage
|FRE°UE|NCY Gcaile Cmtﬂrol | Reglster
) - sz;:eﬁ;gc | Latch || y2ge, ﬁ;ge; U284
| PERIOD U2200 | o::ier- U278 U272
Diagram 1 I " '
lL._____ _ _GateGenerator | Plug-in
Plug-in Connector 278
Connector Decimal
223\?2” Y , s;(:al:;d
24A, 25A Display U320, U260B|
Scan Time Slot | U315A, Q350, 355, 79, 218
- > Q366, Q365, Q370 | 20A, 20B
Q310, Q300 y s
U310, U3158 U325 s?,'ﬁ’,',:, DS350, DS355, BCD
DS370
+5J v _12l'5 v Diagram 2
Diagram 3 Power

Supplies
U400, Qp4p25, Q428
VR430
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Section 8—DC 504

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

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

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

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

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

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number

00X Part removed after this serial number

FIGURE AND INDEX NUMBERS

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

INDENTATION SYSTEM

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

12345 Name & Description

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

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

Parts of Detail Part
Attaching parts for Parts of Detail Part

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

Attaching parts must be purchased separately, 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 identification, the U.S. Federal Cataloging Handbook 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

80 BOARD FLTR FILTER

BRKT BRACKET FR FRAME or FRONT

BRS BRASS FSTNR FASTENER

BRZ BRONZE FT FOOT

BSHG BUSHING FXD FIXED -

CAaB CABINET GSKT GASKET

CAP CAPACITOR HOL HANDLE

CER CERAMIC HEX HEXAGON

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

CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE {o] INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION

DWR DRAWER IMPLR IMPELLER

IN INCH SE SINGLE END
INCAND  INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR  LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NIP NIPPLE SLVG , SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

oBD ORDER BY DESCRIPTION sQ SQUARE

oD OUTSIDE DIAMETER SST STAINLESS STEEL
OVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE SW SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE PG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGO RIGID v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER w/ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TRANSISTOR
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Replaceable Mechanical Parts—DC 504

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

")

Mfr. Code  Manufacturer Address City, State, Zip
000CY NORTHWEST FASTENER SALES. INC. 7923 SW CIRRUS DRIVE BEAVERTON, OR 97005
00779 AMP. INC. P.O. BOX 3608 HARRISBURG, PA 17105
08261 SPECTRA-STRIP CORP. 7100 LAMPSON AVE. GARDEN GROVE, CA 92642
09922 BURNDY CORPORATION RICHARDS AVENUE NORWALK, CT 06852
13511 AMPHENOL CARDRE DIV., BUNKER RAMO CORP. LOS GATOS, CA 95030
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
45722 USM CORP., PARKER-KALON FASTENER DIV. CAMPBELLSVILLE, KY 42718
57668 R-OHM CORP. 16931 MILLIKEN AVE. IRVINE, CA 92713
73743 FISCHER SPECIAL MFG. CO. 446 MORGAN ST. CINCINNATI, OH 45206
78189 ILLINOIS TOOL WORKS, INC.

SHAKEPROOF DIVISION ST. CHARLES ROAD ELGIN, IL 60120
78471 TILLEY MFG. CO. 900 INDUSTRIAL RD. SAN CARLOS, CA 94070
79136 WALDES, KOHINOOR, INC. 47-16 AUSTEL PLACE LONG ISLAND CITY, NY 11101
79807 WROUGHT WASHER MFG. CO. 2100 S. O BAY ST. MILWAUKEE, WI 53207
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077 -
83385 CENTRAL SCREW CO. 2530 CRESCENT DR. BROADVIEW, IL 60153
86113 MICRODOT MFG. INC.,

CENTRAL SCREW - KEENE DIV. 149 EMERALD ST. KEENE, NH 03431
87308 N. L. INDUSTRIES, INC., SOUTHERN SCREW

Div. P. O. BOX 1360 STATESVILLE, NC 28677
90484 ITT, SURPRENANT DIV, 172 STERLING STREET CLINTON, MA 01510
93907 TEXTRON INC. CAMCAR DIV 600 18TH AVE ROCKFORD, IL 61101
8-2
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Replaceable Mechanical Parts—DC 504

index Tektronix Serial/Model No. Mir
No. Part No. Eft Dscont Qty 12345 Name & Description Code Mir Part Number
11 337-1399-00 2 SHLD,ELECTRICAL:SIDE 80009 337-1399-00
-2 366-0494-00 1 KNOB:GRAY WITH SETSCREW 80009 366-0494-00
213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000CY ORD BY DESCR
-3 366-1031-05 1 KNOB:RED--CAL 80009 366-1031-05
213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000CY ORD BY DESCR
-4 366-1170-01 1 KNOB:GRAY 4 SIDED 80009 366-1170-01
213-0153-00 2 SETSCREW:5-40 X 0.125,STL BK OXD,HEX 000CY ORD BY DESCR
-5 366-1257-30 1 PUSH BUTTON:GRAY--RESET 80009 366-1257-30
-6 366-1422-00 B010100 B033829 1 KNOB:LATCH 80009 366-1422-00
366-1690-00 8033830 1 KNOB:SIL GY.0.53 X 0.23 X 1.059 80009 366-1690-00
"""""""(ATTACH'NG PARTS)“"""“'
-7 214-1840-00 B010100 B033829 1 PIN,KNOB SECRG:0.094 OD X 0.120 INCH LONG 80009 214.1840-00
nnnnnn(END ATTACH'NG PARTS)""“."
-8 426-0681-00 1 FR,PUSH BUTTON: 80009 426-0681-00
-8 131-0955-00 1 CONN,RCPT,ELEC:BNC,FEMALE 13511 31.279
ceresssssssrns ATTACHING PARTS)"***** o+
-10 210-0255-00 1 TERMINAL,LUG:0.391 1D,LOCKING,BRS CD PL 80009 210-0255-00
ssessassesse END ATTACHING PARTS)* "+
11 B 1 RES.,VAR:(SEE R125 REPL)
ssssssvesasees ATTACHING PARTS) "> *2***
-12 210-0583-00 1 NUT,PLAIN,HEX:0.25-32 X 0.312 INCH.BRS 73743 2X20317-402
-13 210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 ORD BY DESCR
..nnnnn(END ATTACHING PARTS)""'“"
-14 358-0029-00 1 BSHG,MACH.THD:HEX,0.375-32 X 0.438"LONG 80009 358-0029-00
"""""""(ATTACH'NG PARTS)""”“'"
-15 210-0590-00 1 NUT,PLAIN HEX.:0.375-32 X 0.438" BRS 73743 2X28269-402
-16 210-0978-00 1 WASHER FLAT:0.375 1D X 0.50 INCH OD,.STL 78471 ORD BY DESCR
't-t-'o--'t'(END ATTACHING PARTS)"""."
17 coeen mmmem 1 CKT BOARD ASSY:DISPLAY(SEE A2 REPL)
"'""“"'"(ATTACH'NG PARTS)"'“'""'
-18 210-0405-00 2 NUT,PLAIN HEX:2-56 X 0.188,BRS.CD PL 73743 12157-50
-18 210-0001-00 2 WASHER LOCK:#2 INTL,0.013 X 0.18 OD,STL 78189 1202-00-00-0541C
-20 211.0159-00 B010100 B032859 2 SCREW,MACHINE:2-56 X 0.375 INCH,PNH STL 87308 ORD BY DESCR
211-0034-00 B032860 2 SCREW,MACHINE:2-56 X 0.50 INCH,PNH 83385 ORD BY DESCR
361-0019-00 8032860 2 INSULATOR,DISK:0.094 DIA X 0.078 INCH L 80009 361-0019-00
-n--n-nn(END ATTACH'NG PARTS)"'"“"
e - CKT BOARD ASSY INCLUDES:
136-0252-04 4 .SOCKET,PIN TERM:U/W 0.016-0.018 DIA PINS 22526 75060-007
175-5366-00 8040460 1 .CA ASSY,SP,ELEC:6,26 AWG,7.0 L,.RIBBON 80009 175-5366-00
131-0707-00 B040460 6 .CONTACT ELEC:22-26 AWG,BRS & CU BE GOLD 22526 47439
352-0164-01 B040460 1 ..HLDR,TERM CONN:6 WIRE.BROWN 80009 352-0164-01
175-5367-00 B040460 1 .CA ASSY,SP,ELEC:10,26 AWG,8.0 L,RIBBON 80009 175-5367-00
131-0707-00 8040460 10 .CONTACT ELEC:22-26 AWG,BRS & CU BE GOLD 22526 47439
352-0168-01 8040460 1 .HLDR,TERM CONN:10 WIRE,BROWN 80009 352-0168-01
=21 333-1783-00 1 PANEL FRONT: 80009 333-1783-00
-22 214.1513-01 B010100 B033829 1 LCH,PLUG-IN RET: 80009 214.1513-01
105-0719-00 B033830 1 LATCH,RETAINING:PLUG-IN 80009 105-0719-00
sessassueserss ATTACHING PARTS) " "+ s+
-23 213-0254-00 1 SCREW,TPG,TF:2-32 X 0.250,100 DEG,FLH 45722 ORD BY DESCR
"""'"'"(END ATTACHING PARTS)"“"'"
105-0718-00 8033830 B035989 1 BAR,LATCH RLSE: 80009 105-0718-00
105-0718-01 B035990 1 BAR,LATCH RLSE: 80009 105-0718-01
-24 331-0314-00 1 WINDOW,READOUT:RED 80009 331-0314-00
-25 426-0916-00 1 FRAME,RDOUT WDO: 80009 426-0916-00
-26 B 1 SWITCH,SLIDE:(SEE S100 REPL)
=27 386-2292-00 1 SUBPANEL,FRONT: 80009 386-2292-00
"""""""(ATTACH'NG PARTS)""""'"
-28 213-0229-00 B010100 B036279 4 SCR,TPG,THD FOR:6-20 X0.375°100 DEG,FLH ST 93907 ORD BY DESCR
213-0123-00 8036280 4 SCREW,TPG,TF:6-32 X 0.375,SPCL TYPE,FLH 93907 ORD BY DESCR
nnn"nn(END AWACH!NG PARTS)‘"“""
-29 337-1888-00 1 SHIELD,ELEC: 80009 337-1888-00
-30 214-1061-00 1 SPRING,GROUND:FLAT 80009 214-1061-00
e e 1 CKT BOARD ASSY:FUNCTION SWITCH(SEE A1 REPL
"“"”"'"'(ATTACH'NG PARTS)“"“'““
-31 213-0146-00 4 SCR,TPG,THD FOR:6-20 X 0.313 INCH,PNH STL 83385 ORD BY DESCR
210-0005-00 4 WASHER,LOCK: #6 EXT,0.02 THK,STL 78189 1106-00

REV DEC 1984
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Replaceable Mechanical Parts—DC 504

Fig.- &
Index Tektronix Serial/Model No. Mir Q)
No. Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
L - CKT BOARD ASSY INCLUDES:
-32 384-1290-00 1 EXTENSION SHAFT:0.125 OD X 4.660 INCH LON 80009 384-1290-00
.33 376-0051-01 1 .CPLG,SHAFT FLEX:0.127 1D X 0.375 OD 80009 376-0051-01
.34 S 1 .CKT BOARD ASSY:MAIN(SEE A1 REPL)
-35 mmae e 1 ..RES..VAR:(SEE A1R190 REPL)
_seewsssssess ATTACHING PARTS)***+ 00
-36 210-0583-00 1 ..NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402
-37 210-0046-00 1 .WASHER,LOCK:0.261 ID,INTL,0.018 THK,BRS 78189 1214-05-00-0541C
-38 407-0803-00 1 ..BRACKET ELEC SW:BRASS 80009 407-0803-00
Lremereer e (END ATTACHING PARTS) o e
131-0566-00 2 ..BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 57668 JWW.-0200E0
214-0579-00 1 .TERM,TEST POINT:BRS CD PL 80009 214-0579-00
......... - . {STANDARD ONLY)
239 e e 4 ..SWITCH,SLIDE:(SEE $102,160,210,245 REPL)
40 e e 1 .. SWITCH PUSH:(SEE S235 REPL)
-41 361-0383-00 2 ..SPACER,PB SW:CHARCOAL,0.33 INCH LONG 80009 361-0383-00
-42 131-0604-00 12 ..CONTACT ELEC:CKT BD SW,SPR,CU BE 80009 131-0604-00
R - .{SEE MAINTENANCE SECTION FOR REPAIR)
-43 136-0260-02 B010100 8041289 8 ..SKT PL-IN ELEK:MICROCIRCUIT,16 DIP.LOW C 09922 DILB16P-108T
136-0728-00 B041290 1 ..SKT,PL-IN ELEK:MICROCKT,14 CONTACT 09922 DILB14P-108
-44 136-0269-02 B010100 B041289 20 ..SKT.PL-IN ELEK:MICROCIRCUIT,14 DIP 09922 DILB149P-108
136-0729-00 B041290 1 ..SKT,PL-IN ELEK:MICROCKT,16 CONTACT 09922 DILB16P-108T
131-0608-00 B010157 16 . TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 48283-036
136-0234-00 B036570 2 ..SOCKET.PIN TERM:0.088 OD X 0.247 INCH L 00779 380598-1
136-0252-04 B036570 6 .SOCKET,PIN TERM:U/W 0.016-0.018 DIA PINS 22526 75060-007
175-5364-00 B040460 1 ..CABLE ASSY ,RF:50 OHM COAX,12.0 L,9-4 80009 175-5364-00
175-5365-00 B040460 1 ..CABLE ASSY,RF:3,26 AWG,4.0 L RIBBON 80009 175-5365-00
263-1031-00 1 .SW CAM ACTR AS:FUNCTION 80009 263-1031-00
."'"“"“"(ATTACH'NG PARTS)""“"'"
-45 211-0116-00 8010100 B039689 4 .SCR.ASSEM WSHR:4-40 X 0.312 INCH.PNH BRS 83385 ORD BY DESCR
211-0292-00 B039630 4 .SCR,ASSEM WSHR:4-40 X 0.29,BRS Ni PL 78189 ORD BY DESCR
.tn.t'twv'.'(END ATTACHING PARTS)"“"'"
---------- - .ACTUATOR ASSY INCLUDES:
-46 200-1010-00 1 ..COVER,CAM SW:12 ELEMENT,0.83 INCH DIA 80009 200-1010-01
-47 354-0219-00 1 ..RING,RETAINING:FOR 0.25 INCH SHAFT 79136 5103-25-MD-R
-48 401-0057-00 1 ..BEARING,CAM SW:FRONT 80009 401-0057-00
-49 214-1139-03 1 ..SPRING,FLAT:RED COLORED 80009 214-1139-03
214-1139-00 1 ..SPRING,FLAT:0.885 X 0.156 CU BE GLD CLR 80009 214-1139-00
-50 214-1127-00 1 ..ROLLER,DETENT:0.125 DIA X 0.125,SST 80009 214-1127-00
-51 105-0558-00 1 ..ACTUATOR,SWITCH: 80009 105-0558-00
-52 401-0056-00 1 ..BEARING,CAM SW:REAR 80009 401-0056-00
-53 210-0406-00 4 ..NUT,PLAIN,HEX:4-40 X 0.188,BRS,CD PL 73743 12161-50
-54 211-0022-00 2 ..SCREW,MACHINE:2-56 X 0.188,PNH,STL,CD PL 83385 ORD BY DESCR
210-0001-00 2 .WASHER,LOCK: #2 INTL,0.013 X 0.18 OD,STL 78189 1202.00-00-0541C
210-0405-00 2 ..NUT,PLAIN,HEX:2-56 X 0.188,BRS,CD PL 73743 12157-50
386-3657-00 B033860 B036559 2 SUPPORT,PLUG-IN: 80009 386-3657-00
386-3657-01 B036560 2 SUPPORT,PLUG IN: 93907 ORD BY DESCR
210-1270-00 B033860 2 WASHER,FLAT:0.141 ID X 0.04 THK AL 80009 210-1270-00
-55 426-0724-04 1 FR SECT.PLUG-IN:BOTTOM 80009 426-0724-04
-56 426-0725-05 1 FR SECT,PLUG-IN:TOP 80009 426-0725-05
198-2213-00 8010100 B040459 1 WIRE SET,ELEC: 80009 198-2213-00
-57 175-0826-00 8010100 B040459 FT \WIRE,ELECTRICAL:3 WIRE RIBBON 80009 175-0826-00
175-0829-00 8010157 B040459 FT WIRE,ELECTRICAL:6 WIRE RIBBON 08261 $8-0626-710610C
175-0833-00 B010157 B040459 FT .WIRE,ELECTRICAL:10 WIRE RIBBON 08261 $8-1026-7
131-0707-00 B010157 B040459 16 .CONTACT.ELEC:22-26 AWG,BRS & CU BE GOLD 22526 47439
352-0164-01 B010157 B040459 1 .HLDR,TERM CONN:6 WIRE,BROWN 80009 352-0164-01
352-0168-01 8010157 B040459 1 .HLDR,TERM CONN:10 WIRE,BROWN 80009 352-0168-01
175-1020-00 B032860 8040459 FT .CABLE,RF:50 OHM COAX,WHT POLYTHN JKT 90484 DAB70JAAAWHITE
-58 —emee oo 1 CKT BOARD ASSY:TIME BASE(SEE A3 REPL)
B - (OPTION 01 ONLY)
ssrsessessesss ATTACHING PARTS) ++woesss
-59 213-0206-00 2 SCR,TPG,THD FOR:6-32 X 1.25 INCH,PNH STL 86113 ORD BY DESCR
-60 361-0682-00 2 SPACER,SLEEVE:0.648 X 0.189 BRS 80009 361-0682-00
-61 210-0006-00 2 WASHER,LOCK: #6 INTL,0.018 THK,STL CD PL 78189 1206-00-00-0541C

ssesessssers END ATTACHING PARTS) """
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Replaceable Mechanical Parts—DC 504

-
Fig. &

- Index
No.

.

— 1-
-62
-83

b -64
-65

-

-

.

.

1@

e

Tektronix Serial/Model No. Mfr

Part No. Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
.......... - CKT BOARD ASSY INCLUDES:

131-0566-00 1 .BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 57668 JWW.0200E0
136-0269-02 8010100 8041419 1 .SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP 09922 DILB149P-108
comee ememe 1 .OSCILLATOR(SEE A3Y10 REPL)

210-1014-00 4 WASHER NONMETAL:0.094 ID X 0.312" OD,TEFL 80009 210-1014-00

REV DEC 1984
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DC 504 COUNTER/TIMER

i NOILdO
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- ACCESSORIES

B Fig. &

. index  Tektronix Serial/Model No. Mfr
No. Part No.  Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
- 070-1670~01 1 MANUAL,TECH: INSTRUCTION 80009 070-1670-01

S3IHOSSIDIOY

NOILYINHO-ANI ISSNVYH)

REV. C JAN 1977 DC 504 COUNTER/TIMER

A





