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OPERATORS SAFETY SUMMARY

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

TERMS
In This Manual

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

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

As Marked on Equipment

CAUTION indicates a personal injury hazard not im-
mediately accessible as one reads the marking, or a
hazard to property including the equipment itself.

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

SYMBOLS

In This Manual

A\

As Marked on Equipment

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

; DANGER — High voltage.
@ Protective ground (earth) terminal.

A ATTENTION — refer to manual.

Power Source

This product is intended to operate from a power module
connected to a power source that will not apply morethan

250 volts rms between the supply conductors or between
either supply conductor and ground. A protective ground
connection by way of the grounding conductor in the
power cord is essential for safe operation.

Grounding the Product

This product is grounded through the grounding conduc-
tor of the power module power cord. To avoid electrical
shock, plug the power cord into a properly wired recep-
tacle before connecting to the product input or output
terminals. A protective ground connection by way of the
grounding conductor in the power module power cord is
essential for safe operation.

Danger Arising From Loss of Ground

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

Use the Proper Fuse

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

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

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

Do Not Operate Without Covers

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

vii
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SERVICE SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

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

Use Care When Servicing With Power On

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

viii

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

Power Source

This product is intended to operate in a power module
connected to a power source that will not apply morethan
250 volts rms between the supply conductors or between
either supply conductor and ground. A protective ground
connection by way of the grounding conductor in the
power cord is essential for safe operation.
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CONSIGNES DE SECURITE

Ce rappel des consignes générales de sécurité s'adresse 2 la
fois aux utilisateurs et au personnel de maintenance. Avertis-
sements et précautions & respecter sont annotés au long de ce
manuel 3 chaque fois que I'utilisation du DC 503A I'exige.

Il est & noter que ceux-ci peuvent ne pas figurer dans cette
rubrique de rappel.

TERMES

Dans ce manuel

Les paragraphes intitulés ATTENTION identifient les circons-
tances ou opérations pouvant entrainer la détérioration de
I'appareil ou de tout autre équipement.

Les paragraphes intitulés AVERTISSEMENT indiquent les

circonstances dangereuses pour |‘utilisateur {danger de mort
ou risque de blessure).

Repéres gravés sur |"appareil

CAUTION (ATTENTION) : ce mot identifie les zones de ris-
que non immédiatement perceptibles ou un risque éventuel
de détérioration de I'appareil.

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

SYMBOLES

Dans ce manuel

A\

Gravés sur I'appareil

Ce symbole signifie «se reporter au
manuel.

f DANGER: — Haute tension.

@ Borne de masse de protection (terre).

I\

ATTENTION — se reporter au manuel

Source d’alimentation

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

Mise a la masse de I'appareil

Une fois installé dans le chassis d'alimentation, 1'appareil est
relié & la masse a l'aide d’un conducteur du cordon d’alimen-
tation. Pour éviter tout choc électrique, insérer la prise du
cordon d’alimentation dans une prise de distribution corres-
pondante avant de connecter I'entrée ou les sorties de Iap-
pareil. Pour utiliser 'appareil en toute sécurité, une conne-
xion & la masse, réalisée au moyen d’un conducteur prévu
dans le cordon d’alimentation, est indispensable.

Danger provoqué par la coupure de connexion de
masse

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

Utiliser le cordon d'alimentation approprié

N’utiliser que le cordon d‘alimentation et la prise recomman-
dés pour votre appareil.

Utiliser un cordon d’alimentation en parfait état.
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SICHERHEITSANGABEN FUR DEN ANWENDER

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

BEGRIFFE

In diesem Handbuch

VORSICHTSHINWEISE erlautern Bedingungen, die zur
Zerstdrung des Gerates oder anderer Gegensténde fuh-
ren kénnen.

WARNUNGSHINWEISE erlautern Bedingungen, die zu
Personenschaden fuhren kdnnen oder lebensgeféahrlich
sind.

Markierungen auf dem Gerat

CAUTION - VORSICHT weist darauf hin, daB durch zufalli-
ges Beriihren an einer nicht unmittelbar zugénglichen
Stelle Personenschaden entstehen kann, oder Schaden
am Gerét selbst.

DANGER - GEFAHR weist darauf hin, daB durch zufélliges

Berihren an einer zuganglichen Stelle Personenscha-
den entstehen kann.

SYMBOLE

In diesem Handbuch

zu lassen ist, oder wo Informationen zu

: Dieses Symbol zeigt an, wo Vorsicht walten
finden sind.

Markierungen auf dem Gerét

/ GEFAHR - Hochspannung.
@ Schutzerdungskontakt.

A ACHTUNG - beziehen Sie sich auf das
Handbuch.

Netzspannungsversorgung

Die Betriebsspannung fur dieses Gerat darf 250 V,; nicht
Uiberschreiten und ist an die Versorgungsieitungen bzw.

5

an eine Versorgungsleitung und Masse anzulegen. Inner-
halb des NetzanschluBkabels muB ein Schutzleiter vor-
handen sein, der mit Geratemasse verbunden ist.

Masseanschlu3 des Gerates

Dieses Gerat wird Uber den Schutzleiter der Versor-
gungseinheit mit Erdpotential verbunden. Zur Vermei-
dung von elektrischen Schlégen ist vor der Beschaltung
der Ein- und Ausginge der Netzstecker in eine korrekt
verdrahtete Steckdose einzustecken. Verwenden Sie
den Schutzleiter nicht als einzige Verbindung zwischen
zwei oder mehreren Geraten. Zur Vermeidung von elektri-
schen Schlagen sind die Geréate untereinander mit sepa-
raten Leitungen zu verbinden.

Gefahr durch fehlende Schutzerde

Durch eine fehlende Schutzerde, kénnen alle beruhr-
baren, leitenden Teile (einschlieBlich Knépfe und andere
Bedienungselemente, die isoliert sind) einen elektri-
schen Schlag bei der Bertihrung ausldsen.

Verwendung einer richtigen Sicherung

Zur Vermeidung von Brandschéden sind nur Sicherun-
gen zu verwenden, die in den Teilelisten dieses Gerates
aufgefihrt 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 Gerét nicht dafur geeignet ist.

Entfernen Sie keine Gehduseabdeckungen

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

REV A FEB 1981
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SICHERHEITSANGABEN FUR DEN SERVICE
NUR FUR GESCHULTES PERSONAL

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

Fiihren Sie keine Servicetétigkeiten alleine durch

Nehmen Sie an dem Gerat keine Service- oder Einstell-
arbeiten vor, wenn nicht eine andere Person verfligbar ist,
um im Bedarfsfall Erste Hilfe oder Wiederbelebungsver-
suche zu leisten.

Lassen Sie besondere Vorsicht walten, wenn Sie
an einem unter Spannung stehenden Gerét arbei-
ten

Anverschiedenen Stellen im Gerit liegen hohe und damit
gefshrliche Spannungen. Zur Vermeidung von Personen-
schaden sind solche Stellen und Bauteile nicht zu berih-
ren, wahrend Betriebsspannung anliegt.

REV A FEB 1981

Vor dem Entfernen von Gehauseteilen, Léten oder Erset-
zenvon Bauteilen istimmer die Betriebsspannung zu ent-
fernen.

Netzspannungsversorgung

Die Betriebsspannung fir dieses Ger#t darf 250 Vg nicht
uberschreiten und ist an die Versorgungsleitungen bzw.
an eine Versorgungsleitung und Masse anzulegen. Inner-
halb des NetzanschluBkabels muB ein Schutzleiter vor-
handen sein, der mit Geratemasse verbunden ist.

Xi
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Section 1—DC 503A

SPECIFICATION

Instrument Description

The DC 503A Universal Counter/Timer is designed to
operate in a TM 500-series power module.

The instrument has two input channels, CH A and CH
B, each with 125 MHz capability. Each channel has
separate triggering level, triggering slope, attenuator, and
coupling mode controls.

The DC 503A has eight measurement functions: FRE-
QUENCY A, PERIOD B, WIDTH B, TIME A- B,
RATIOA/B, EVENTS A DURING B, TOTALIZE A, and
TIME MANUAL. All of the modes except FREQUENCY A,
TOTALIZE A, and TIME MANUAL have the capability of
averaging the selected measurement over a range of 1 to
10° times the input signal. The signals to be counted or
measured can be applied viafront panel bnc connectors or
through the rear interface.

The triggering level for each channel can be monitored
via the front panel or the rear interface connections. The
buffered voltage available at these connectors cor-
responds to the trigger levels set by the front panel
controls.

The output of the internal signal shaping circuits can
also be monitored via front panel connectors. These
shaped signal outputs are useful in setting the triggering
points on complex waveforms.

« Measurement results are displayed in an eight digit
LED readout. The decimal point is automatically position-
ed and leading zeros are blanked. Single annunciators
(LEDs) are used toindicate register overflow, active gating
interval, and the frequency or time units associated with
the measurement being made.

The DC 503A can be equipped with an optional, oven
controlled, 10 MHz crystal oscillator to obtain a highly

stable and precise internal time base. Both the optional .

oscillator and the standard 10 MHz time bases provide
100 ns single shot resolution.

Instrument Options

Option 01 replaces the internal 10 MHz time base
(clock) circuit with a self-contained proportional
temperature controlled oven oscillator for increased ac-
curacy and stability.

Standard Accessories

1 Instruction Manual.

1 Cable assembly, bnc-to-tip jack.

.
NOTE

Refer to the tabbed Accessories page at the rear of
this manual for more information.

Performance Conditions

The limits stated in the Performance Requirements
columns of the following tables are valid only if the
DC 503A has been calibrated at an ambient temperature
between +20° C and +30° C and is operating at an ambient
temperature between 0°C and +50°C, unless otherwise
stated.

Information given in the Supplemental Information and
Description columns of the following tables is provided for
user information only and should not be interperted as
Performance Check requirements.

The DC 503A must be operated or stored in an
environment whose limits are described under En-
vironmental Characteristics.

Allow at least 20 minutes warm-up time for operation to
specified accuracy, 60 minutes after storage in a high
humidity environment.

11



Specification—DC 503A

Table 1-1

ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirements

Suppiemental Information

CH A and CH B INPUTS/OUTPUTS

Input Frequency Range

Front Panel
DC Coupled 0 Hz to =125 MHz.
AC Coupled 10 Hz to =125 MHz.

Rear Interface
DC Coupled

0 Hz to =50 MHz.

AC Coupled

10 Hz to =50 MHz.

Input Sensitivity

X1 Attenuation

20 mV rms sine wave to 100 MHz.

35 mV rms sine wave to 125 MHz.

60 mV peak-to-peak pulse at a
minimum pulse width of 5 ns to
100 MHz.

100 mV peak-to-peak pulse at a
minimum pulse width of 4 ns to
125 MHz.

X5 Attenuation Accuracy

<2% at dc.

Input Dynamic Range

X1 Attenuation

<3V, peak-to-peak.

X5 Attenuation

<15V, peak-to-peak.

Shaped Outputs
Delay From Front Panel

Typically 15 ns.

Output Voltage Levels

=100 mV into 50 Q, =200 mV
unterminated.

Trigger Level

Range

+3.5 V times attenuation

Slope

" Plus (+) or minus (—)

Independently selectable.

Output accuracy

+20 mV £0.5% of reading

Input Impedance
Front Panel
X1, X5 Attenuation

1 MQ, shunted by approximately
27 pF. (—13 V <V, <+6 V).

Rear Interface
X1, X5 Attenuation

Approximately 50 Q at dc.

-




Table 1-1 (cont)

Specification—DC 503A

Characteristics

Performance Requirements

Supplemental Information

CH A and CH B INPUTS/OUTPUTS (cont)

Maximum Safe Input Voltage
Front Panel

X1 Attenuation

DC to 50 kHz

200 V peak, 400 V peak-to-peak.

50 kHz to 1.33 MHz

200 V peak, peak-to-peak

20
voltage < TMFz)

1.33 MHz to 125 MHz

200 V peak, peak-to-peak
voltage <15 V.

X5 Attenuation
DC to 5 MHz

200 V peak, 400 V peak-to-peak.

5 MHz to 100 MHz

200 V peak, peak-to-peak

2000

voltage < T (MHz)

100 MHz to 125 MHz

200 V peak, peak-to-peak
voltage <20 V.

Rear Interface

X1, X5 Attenuation

<4V, peak.

FUNCTIONS

FREQUENCY A

Range
DC Coupled DC to 125 MHz.
AC Coupled 10 Hz to 125 MHz.

Minimum Pulse Width

4 ns at 100 mV, peak-to-peak.

Accuracy*

+1 count * time base error.

Gate Time
(Resolution)

10 sec to 100 ns (0.1 Hz to
10 MHz), selected in decade
steps.

PERIOD B (Single Shot)
Repetition Rate

=125 MHz

Minimum Pulse Width

4 ns at 100 mV, peak-to-peak.

Accuracy” ¢ +1 count * time base error
+1.4 X CH B trigger error.
Resolution 10 sec to 100 ns (0.1 Hz to

(Clock Rate)

10 MHz), selected in decade
steps.

PERIOD B (Average)

Repetition Rate

=125 MHz

Mifimum Pulse Width

4 ns at 100 mV, peak-to-peak.

1-3



Specification—DC 503A

Table 1-1 (cont)

Characteristics

Performance Requirements |

Supplemental Information

FUNCTIONS (cont)

abec

Accuracy +100 ns * time base error
N
+1.4 X (CH B trigger error)
N
Clock Rate 100 ns (10 MHz), fixed.

Number of Averages (N)

10° (1) to 10%, selected
in decade steps.

Resolution

1 femtosecond (10™") to
100 ns, selected in decade
steps.

WIDTH B (Single Shot)

Minimum Pulse Width 20 ns.

Accuracy® ¢ +1 count = CH B trigger error
(rising edge)x CH B trigger
error (falling edge) * time
base error.

Resolution 10 sec to 100 ns (0.1 Hz to

(Clock Rate) 10 MHz), selected in decade
steps.

WIDTH B (Average)

Minimum Puise Width 5 ns.

Repetition Rate =100 MHz

Minimum Dead Time 5 ns.

Clock Rate 100 ns (10 MHz), fixed.

Number of Averages (N) 10° (1) to 10%, selected in
decade steps.

Resolution” 100 ns
VN

Accuracy® "¢ +100 ns + time base error

vN
+CH B trigger error (rising edge)
v N
+CH B trigger error (falling edge)
VN
TIME A — B (Single Shot)
Minimum Time Interval 12.5 ns.

Accuracy” °

+1 count = time base error
+CH A trigger error = CH B
trigger error £4 ns.

Resolution (Clock Rate)

s

10 sec to 100 ns (0.1 Hz to
10 MHz), selected in decade steps.




Table 1-1 (cont)

Specification—DC 503A

Characteristics

Performance Requirements |

Supplemental Information

FUNCTIONS (cont)

TIME A — B (Average)

Minimum Time Interval 12.5 ns.
Minimum Dead Time 12.5 ns.
Number of Averages (N) 10° (1) to 10°, selected in
decade steps.
Clock Rate 100 ns (10 MHz), fixed.
Resolution® 100 ns .
VN
Accuracy® ® ¢ +100 ns = time base error
VN
+CH A trigger error
v'N
+CH B trigger error +4 ns.
VvN
EVENTS A DURING B (Average)
Maximum CH A Frequency =125 MHz.
Minimum CH B Pulse Width 5ns. :
Minimum Dead Time Between
Pulses 5 ns.
Number of Averages (N) 10° (1) to 10®, selected in
decade steps.
Accuracy”® +Period A
Width B xvN
+CH B trigger error {rising edge) x Freq A
+CH Btrigger error (falling edge) x Freq A
VN
RATIO A/B (Average)
Frequency Range =125 MHz Both channels.

Minimum Pulse Width

4 ns at 100 mV, peak-to-peak

Both channels.

Number of Averages (N)

10° (1) to 10, selected in
decade steps.

Accuracy® ¢

+Freq B
Freg Ax N

+1.4 X CH B trigger error x Freq A
N

+Freqg into CH A
0.3 x 10
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Table 1-1 (cont)

Characteristics

Performance Requirements

Supplemental information

FUNCTIONS (cont)

TOTALIZE A

Frequency Range

DC to 125 MHz.

Start/Stop function from front
panel or rear interface. Over-
flows with 99,999,999
counts.

TIME MANUAL

Clock Rate
(Resolution)

10 sec to 100 ns (0.1 Hz to
10 MHz), selected in decade
steps.

Range

100 ns to 10° sec. Start/Stop
function from front panel or
rear interface.

INTERNAL TIME BASES

Standard Time Base

Frequency

10 MHz (100 ns).

Adjustable to +1 part in 107,
or better.

Temperature Stability
(0°C to +50°C)

+5 ppm.

Aging

<1 ppm/year.

Option 01 Time Base

Frequency

10 MHz (100 ns).

Adjustable to +2 parts in 10°,
or better.

Temperature Stability

+0.2 ppm of final frequency in
less than 10 minutes when cold
started at 25°C ambient.

Aging
At Time of Shipping

1 part in 10°/day, maximum.

Continuous Operation

After 30 Days

4 parts in 10°/week, maximum.

After 60 Days

<1 ppm/year.

Short Term Stability

<1 part in 10° (rms),
based on 60 consecutive 1
second measurements.

Adjustment Range

Sufficient for 8 years of aging.
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Table 1-1 (cont)

2 Time base error is the sum of all errors specified for the time base used.

® N is the number of periods averaged in PERIOD B (AVGS) mode, the number of intervals averagedinthe TIME A — B (AVGS)
mode, the number of widths averaged in the WIDTH B (AVGS) and EVENTS A DURING B mode, and the number of periods of
the CH B signal in the RATIO A/B mode.

© CH A or CH B Trigger error (us rms)

\J(en) + (en)’ _ +0.3% of one period . .
Input siew rate at trigger point (V/us) or - N periods swhichever is greater.

The second formulais for signals with an S/N ratio better than 40 dB and greater than 100 mV rms amplitude. Inthe first formula,
e. = typically 100 4V (or less) rms internal noise and e, = input rms signal noise voltage for a 125 MHz bandwidth.

Table 1-2
MISCELLANEOUS

Characteristics Description

Power Dissipation (Plug-in)

Standard Instrument Approximately 9.5 W.
Option 01 Instrument Approximately 12.5 W.
Table 1-3
ENVIRONMENTAL®
Characteristics Description

Temperature Meets MIL-T-288008B, class 5.

Operating 0°C to +50°C.

Non-operating —55°C to +75°C.
Humidity 95% RH, 0°C to +30°C. Exceeds MIL-T-28800B, Class 5.

75% RH, 0°C to +40°C.
45% RH, 0°C to +50°C.

Altitude Exceeds MIL-T-28800B, Class 5.
Operating 4.6 Km (15,000 ft).
Non-operating 15 Km (50,000 ft).
Vibration® 0.38 mm (0.015 inch) peak-to- Exceeds MIL-T-288008, Class 5.
peak, 10 Hz to 55 Hz, 75 minutes.
Shock’ 30 g's (1/2 sine), 11 ms, 18 Meets MIL-T-28800B, Class 5.
shocks.
Bench Handling® Dropped from 45° or 4 inch or Meets MIL-T-288008B, Class 5.
N equilibrium, whichever occurs first.
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Table 1-3 (cont)

Characteristics Description

Electromagnetic Compati-
bility MIL-STD 461A/462 Meets MIL-T-28800B, Class 3.

Electrical Discharge 20 kV, maximum. Charge applied to each protruding
area except the input/output terminals.

Transportation®

Vibration and Package Qualified under National Safe Transit Association Preshipment Test
Drop Procedures 1A-B-1 and 1A-B-2.

2With power module, except where noted.
®.26 mm (0.10 inch), 10 Hz to 55 Hz in TM 501, TM 503, TM 504, TM 506.
°20 g’s (1/2 sine), 11 ms, 18 shocks in TM 501, TM 503, TM 504, TM 506.

dWithout power module.

Table 1-4
PHYSICAL CHARACTERISTICS

Characteristics . Description
Maximum Overall Dimensions
Height ~126.0 mm (4.96 inch).
Width ~64.5 mm (2.54 inch).
Length ~285.5 mm (11.24 inch).
Net Weight
Standard instrument ~0.9 Kg (2.0 Ib).
Option 01 ~1.0 Kg (2.2 Ib).
Finish
Front Panel Plastic-aluminum laminate.
Chassis Anodized aluminum.
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Section 2—DC 503A

OPERATING INSTRUCTIONS

INTRODUCTION

This section of the manual provides installation and
removal instructions and the operating information re-
quired to obtain the most effective performance from the
instrument. Also included is the function of all front panel
controls and a general description of the operating modes,
which also describes procedures for making basic
measurements.

INSTALLATION AND REMOVAL

The DC 503A is calibrated and ready to use when
received. It operates in one compartment of a TM 500-
Series power module. Refer to the power module instruc-
tion manual for line voltage requirements and power
module operation.

g CAUTION §

To prevent damage to the DC 503A, turn the power
module off before installation or removal of the
instrument from the mainframe. Do not use ex-
cessive force to instail or remove.

Check to see that the plastic barriers on the inter-
connecting jack of the selected power module compart-
ment match the cutouts inthe DC 503A circuit board edge
connector. If they do not match, do not insert the
instrument until the reason is investigated. When the units
are properly matched, align the DC 503A chassis with the
upper and lower guides of the selected compartment (see
Fig. 2-1). Insert the DC 503A into the compartment and

press firmly to seat the circuit board edge connectorinthe
power module interconnecting jack. Apply power to the
DC 503A by operating the power switch on the power
module.

To remove the DC 503A from the power module, pull
the release latch (located in the lower left corner) until the
interconnecting jack disengages. The DC 503A will now
slide straight out.

Interconnecting Jack

1431-21

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

English 2-1



Operating Instructions—DC 503A

CONTROLS AND CONNECTORS

Even though the DC 503A is fully calibrated and ready
to use, the functions and actions of the controls and
connectors should be reviewed before attempting to use
it.

With the exception of the TOTALIZE A/TIME MANUAL
jumper, which is described in the maintenance section, all
controls for operation of the DC 503A are located on the
front panel. A brief functional description of these controls
follows (refer to Fig. 2-2).

NOTE

Because the Channel A and Channel B controls are
identical, only Channel A will be described.

DISPLAY AND UNIT INDICATORS

@ DISPLAY READOUT: eight-digit, seven segment
LED readout with automatically positioned decimal
point.

@ OVERFLOW: when illuminated indicates register
overflow.

@ GATE: indicates the state of the main gate. When lit,
the main gate is open (the DC 503A is inthe process
of making a measurement). When the light is off, the
gate is closed.

@ GHz/nSEC: when illuminated, indicates the dis-
played number is gigahertz (GHz) in FREQ A mode
or nanoseconds (nSEC) in a time mode.

(5) MHz/uSEC: when illuminated, indicates the dis-
played number is Megahertz (MHz) in FREQ Amode
or microseconds (uSEC) in a time mode.

kHz/mSEC: when illuminated, indicates the dis-
played number is kilohertz (kHz) in FREQ A mode or
milliseconds (mSEC) in a time mode.

Hz/SEC: when illuminated, indicates the displayed-
number is Hertz (Hz) in FREQ A mode or seconds
(SEG) in a time mode.

English 2-2

MODE SELECTION AND
CONTROL FUNCTIONS

FUNCTION: selects the measurement, events, or
time counting modes for the counter.

NOTE

The TOTALIZE A/TIME MANUAL position is an
“gither/or” function. TOTALIZE A or TIME
MANUAL is selected and set by positioning an
internal jumper. Placement of this jumper is discuss-
ed in the maintenance section.

Unless you are qualitied to do so, refer positioning of
this jumper to qualified personnel.

@ AVGS/TIMING: depending on the position of the
FUNCTION switch, this switch selects the clock rate
which will be counted or the number of
measurements to be averaged.

DISPLAY TIME: sets the length of time the reading
will be displayed after the count is made and before
the next measurement is taken. Display time can be
varied from about 0.1 second, fully counter-
clockwise (ccw), to about 10 seconds fully clockwise
(cw). The HOLD position provides continuous dis-
play until reset by pushing the RESET button.

@ RESET: momentary switch resets the count to zero
when operating in the TOTALIZE A mode. Also acts
as a master reset, ensuring thatthe readout has been
cleared before the next measurement. Provides a
check of all display LED's; when pressed, arow of 8's
will be displayed in the readout window.

@ START/STOP: push-push switch acts as a manual
gate when the FUNCTION switch is in the
TOTALIZE A/TIME MANUAL position. Button in
Starts the measurement interval gate; button out
terminates the gate.
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Y

OVERFLOW  GATE

2971-01

Fig. 2-2. Controls and connectors.
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. CHANNEL A INPUT AND LEVEL
FUNCTIONS

CH A INPUT: bnc connector for Channel A signal
input. Input impedance is 1 MQ shunted by ap-
proximately 20 pF.

LEVEk: selects the amplitude point on the positive or
negative slope of the input signal at which the
triggering window is placed.

SLOPE: push-push switch selects the slope of the
input signal on which triggering will occur. Button
out selects plus (+) slope; buttonin minus (—) slope.

ATTEN: push-push switch selects X1 (button out) or
X5 (button in) attenuation of the input signal.

COUPL: push-push switch selects DC (button out)
or AC (button in) coupling of the input signal to the
attenuator circuit.

SOURCE: push-push switch selects the source of
the input signal. Button out, EXT, selects the front
panel connector as a signal source. Button in, INT,
routes the input signal to the counter via the rear
interface connections.

SHAPED OUT A: provides a shaped output signal
derived from the output of the Channel A signal
shaper circuitry.

@ SHAPED OUT GND: common connector for
Channel A shaped output signals.

TRIG LEVEL A: pin jack permits monitoring of the
Channel A triggering voltage level.

RELEASE LATCH: pull to disengage and remove
DC 503A from the power module.

INPUT CONSIDERATIONS

Input Sources

A NOTE

Maximum input voltage limited to 200 V peak.

The SOURCE switch for each channel selects either the
front panel bnc connector (external), or the rear interface
connector (internal) pins. The external inputs present
impedances of approximately 1 MQ) paralleled by about 27
pF. The internal input circuits present nominal 50 Q
impedances to match typical coaxial cable signal connec-
tions.

Input Coupling

Front panel pushbuttons select ac (capacitive) or dc
(direct) coupling for the input signal of each channel. This
coupling takes place before the signals are passedintothe
attenuator circuits.

Attenuators and Maximum Input Voits

For either attenuation factor, X1 or X5, the maximum
safe input voltatage that can be applied to the front panel
bnc connectors is 200 V (peak) from dc to 50 kHz. At
trequencies above 50 kHz, the maximum safe peak-to-
peak input'voltage to the front panel bnc connectors must

English 2-4

be calculated (see Specification section). The maximum
safe input voltage to the rear interface input connectorsis
equal to or less than 4 V (dc plus peak ac) from dc to
50 MHz.

Sensitivity and Frequency Range

CH A and CH B will respond to a signal amplitude of
20 mV rms sinewave, times attenuation, to 100 MHz and to
a sinewave of 35 mV rms, times attenuation, to 125 MHz.

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

Slope and Level

The SLOPE pushbuttons for each channel determine
whether the trigger circuits will respond to the negative or
positive transition of the input signal.

Refer to Fig. 2-3. The LEVEL control for each channel
allows the operator to move the hysteresis window of the
trigger circuit to an optimum level on the input signal to
ensure stable triggering. The LEVEL control adjusts over
+3.5 V, times attenuation, of the input signal. This level
can be monitored atthe front panel TRIG LEVEL pinjacks.

@
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20-millivolt
typical
hysteresis window

Noise Impulses

A O

(A) Erroneous count.

S [ Y | (N ) O

{B) Correct count.

1984-2
Fig. 2-3. Triggering circuit response to improper (A) and proper (B) level settings.
PREPARATION Table 2-1
Turn on the power module to apply power to the FREQUENCY A DISPLAY CHECK
DC 503A. One or more charactersinthe display should be
visible. Allow twenty minutes warm-up time for operation msfs':::lﬂe | dlijc':lt Dec;lmal Paint
to specified accuracy. e ng 0 =°“ """L
100 ns GHz/nSec 0.00
1 us MHz/uSec 0
10 us MHz/uSec 0.0
100 us MHz/uSec 0.00
DISPLAY TESTS 1ms MHz/uSec 0.000
10 ms MHz/uSec 0.0000
With no signal applied, test the DC 503A readout 100 ms kHz/r::Sec 0.00
displays and switching logic. The following checks will 1s kHz/mSec 0.000
test most of themajor circuits of the counter and ensureiits 10s kHz/mSec 0.0000

readiness to make measurements. If any malfunctions are
encountered, refer the condition to qualified service
personnel.

Readout Segment Test

Press the RESET button to check the seven character
segments of each digit. A row of 8's should be displayed.
This check of the display devices can be done at any time.

Frequency A Displays

Set the FUNCTION switch to FREQUENCY A. With the
AVGS/TIMING switch, select a gate time of 100 ns. Check
the degimal point location, leading zero suppression, and
units indicators according to Table 2-1.

With the DISPLAY TIME control in the fully
counterclockwise position, observe that the GATE in-
dicator flashes rapidly for short gate times and more
slowly for longer gate times. Using a short gate time
(100 ms), rotate the DISPLAY TIME control slowly
clockwise. Observe that the GATE indicator stays off fora
longer and longer time, until the control clicks into the
HOLD (detent) position, holding off the gate indefinitely.
Return the DISPLAY TIME control to the
counterclockwise position.

Period B, Width B, and Time A — B Displays

Timing Mode. Set the FUNCTION switch to PERIOD B
in the blue area of the front panel and the AVG/TIMING
switch to 100 ns. Observe the correct readout dispiays as
shown in Table 2-2.

English 2-5
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Table 2-2

PERIOD B, TIME A — B, WIDTH B
(TIMING MODE) DISPLAY CHECK

Table 2-4

RATIO A/B AND EVENTS A
DURING B DISPLAY CHECK

AVGS/TIMING Unit Decimal Point AVGS/TIMING Decimal Point
Switch Setting indicators Display Switch Setting Display
P e ——
100 ns MHz/uSec 0.0 1 0
1us kHz/mSec 0.000 10 0.0
10 us kHz/mSec 0.00 10? 0.00
100 us kHz/mSec 0.0 10° 0.000
1ms Hz/Sec 0.000 10* 0.0000
10 ms Hz/Sec 0.00 10° 0.00000
100 ms Hz/Sec 0.0 10° 0.000000
1s Hz/Sec 0 10 0.0000000
10 s 0.00 10* 0

Set the FUNCTION switch to WIDTH Bin the blue area
of the front panel while retaining the setting of the
AVG/TIMING switch; observe the correct readout display.

Set the FUNCTION switch to TIME A — B in the blue
area of the front panel while retaining the setting of the
AVG/TIMING switch; observe the correct readout display.

Averaging Mode. Repeat the preceeding checks for
these functions in the dark grey area of the front panel.
Observe the correct readout display for each switch
setting as shown in Table 2-3. .

Table 2-3

PERIOD B, TIME A — B, WIDTH B
(AVERAGING MODE) DISPLAY CHECK

AVGS/TIMING Unit Decimal Point

Switch Setting Indicators Display
1 kHz/mSec 0.0000
10 kHz/mSec 0.00000
10 kHz/mSec 0.000000
10° MHz/uSec 0.0000
10* MHz/uSec 0.00000
10° MHz/uSec 0.000000
10° GHz/nSec 0.0000
10’ GHz/nSec 0.00000
10* GHz/nSec 0.000000

Events A During B and Ratio A/B Displays

Set the FUNCTION switch to EVENTS A DURING B
and the AVGS/TIMING switch to 1. Check the readout
displays according to Table 2-4.

Set the FUNCTION switch to RATIO A/B and the
AVGS/TIMING switch to 1. Again check the readout
displays uding Table 2-4.
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. Time Manual Displays

Verify that the jumper located on the Auxiliary Circuit
Board is in the TIME MANUAL position. Set the FUNC-
TION switch to the TIME MANUAL Position and the
AVGS/TIMING switch to 1 sec.

The GATE indicator should light and an advancing
count should be displayed when the START/STOP button
is pushed in. The GATE indicator should go out when the
count is stopped by releasing the START/STOP button.
Check the overflow display by setting the AVGS/TIMING
switch to 100 ns pressingthe START/STOP buttonin, and
letting the count advance. When the last decade (eighth
digit) goes from nineto zero the OVERFLOW indicator will
light. Release the START/STOP button and observe that
the OVERFLOW indicator remains on, but the count does
not change. Pressing the RESET button clears the
overflow condition, sets the count to zero, and ex-
tinguishes the OVERFLOW indicator.

Totalize A Display

For this check, the jumper located on the Auxiliary
Circuit Board must be in the Totalize position.

Unless you are qualified to do so, refer placement of
this jumper to qualified personnel.

Set the FUNCTION switch to the TOTALIZE A/TIME
MANUAL position. Observe a zero at the right of the
readout display. The GATE indicator should light when
the START/STOP button is pushed in, and go out when
the button is released. The units indicators and decimal
points should remain off.
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Channel A Slope

Verify that the TOTALIZE/TIME MANUAL jumperisin
the TOTALIZE position. Withthe FUNCTION switch set to
TOTALIZE A/TIME MANUAL and CH A to + SLOPE
(button out), press the START/STOP button. Turn the CH
A LEVEL control fully clockwise. The readout display
should increase one count each timethe control is rotated
from clockwise to counterclockwise (past center posi-
tion). Verify that the count does not increase when the
control is turned from counterclockwise to clockwise.

Change to — SLOPE (button in) and push the RESET
button to clear the display. The readout should now
increase one count each time the CH A LEVEL control is
rotated from counterclockwise to clockwise (past center).
Turning the control from clockwise to counterclockwise
shouid not increment the display.

Operating Instructions—DC 503A

-Channel B Slope

Set the FUNCTION switch to PERIOD B, CH B to +
SLOPE (button out), and the AVGS/TIMING switch to 1.
Push the RESET button. Check that the GATE indicator
turns on when the CH B LEVEL control is rotated from
clockwise to the counterclockwise position. Turning the
control back to clockwise should have no effect on the
GATE indicator. Another turn from clockwise to
counterciockwise turns the GATE indicator off.

Change to — SLOPE (button in) and press the RESET
button. Observe that rotating the CH B LEVEL control
from counterclockwise to clockwise and back produces
an action that is just opposite that described in the
preceeding paragraph.

OPERATING MODES

GENERAL

The following discussion provides general information
about each mode of operation and instructions on making
measurements for FREQUENCY A, RATIO A/B, TIME
INTERVAL (WIDTH B and TIME A — B), EVENTS A
DURING B, and TOTALIZE.

FREQUENCY A MODE

In this modetheinput signal is connectedto CH A Input
only, either through the rear interface or the front panel
connector. Use ac coupling for most frequency
measurements to avoid readjusting the LEVEL control
because of changing dc levels. The repetitive nature of the
signals makes slope selection unnecessary for frequency
measurements. Signals less than 3 volts peak-to-peak
need not be attenuated; larger signals should be
attenuated to within the range of 60 mV to 3 V peak-to-
peak.

Set the FUNCTION switch to FREQUENCY A and, with
the AVGS/TIMING switch, select one of the shorter gate
times. Set the DISPLAY TIME control fully coun-
terclockwise. Connect the signal to be measured to the
input and adjust the LEVEL control for a stable display.
The LEVEL control setting should not be critical unless the
signal amplitude and frequency are close to the specified
limits.

If the count varies from reading to reading, it is
probably caused by jitter in the signal source. If the count

changes unreasonably, the DC 503A is not being
triggered properly, either because the controls are not
correctly set or the signal is beyond the capabilities of the
counter.

Measurement Intervals. To adjust the trigger controls,
choose a short gate time such as.1second or .01 seconds.
This gives rapid feedback via the display whether or not
the counter is being triggered. Final selection of gate time
depends upon the frequency being measured, desired
resolution, and willingness of the operator to wait for a
measurement. ;

Resolution. A 10 second gate time means the operator
must wait 10 seconds for a measurement to be made and
displayed. This will give 0.1 Hz resolution. A 10 second
count will display fewer than the available eight digits for
any signal below 10 MHz.

Overflow. Through intentional use of “overflow” dis-
plays, it is possible to improve the resolution of the
counter. Select a gate time that displays the most signifi-
cant digit as far to the left as possible. Note the numbers
displayed to the right of the decimal. Move the decimal to
the left, by selecting longer gate times, until the desired
resolutionis achieved. The OVERFLOW indicator will light
when the most significant number overflows the last
storage register. The relationship between gate time,
measured frequency, displayed digits, and overflow is
shown in Table 2-5.
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Table 2-5
GATE TIME vs MEASUREMENT RESOLUTION

Gate =100 MHz 10 MHz to 1 MHz to <1 MHz LSD
Time 100 MHz 10 MHz
100 uS 2 digits 1 digit .01 GHz
1uS 3 digits 2 digits 1 digit 1 MHz
10 uS 4 digits 3 digits 2 digits 1 digit 0.1 MHz
100 uS 5 digits 4 digits 3 digits 2 digits .01 MHz
1mS 6 digits 5 digits 4 digits 3 digits .001 MHz
10 mS 7 digits 6 digits 5 digits 4 digits .0001 MHz
100 m$S 8 digits 7 digits 6 digits 5 digits .01 kHz
18 OVERFLOW 8 digits 7 digits 6 digits .001 kHz
108 OVERFLOW OVERFLOW 8 digits 7 digits .0001 kHz

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 clockwise holds off the gate and storesthe dmplay
for a longer time before a new measurement is made and
displayed. Display time and gate time together complete a
measurement-display cycle.

The DISPLAY TIME control is uncalibrated and
variable from about 0.1 second (in the MIN position) to
about 5 seconds. At the extreme clockwise end of the
control is a detent position called HOLD. InHOLD; the last
count taken will be stored and displayed for an indefinite
period. A new count and display can be initiated by
pressing the RESET button, moving the DISPLAY TIME
control out of the detent, or changing the gate time.

PERIOD MODES

The period and period average modes allow single
period measurements or multiple period averages to be
made with input frequencies into CH B, These modes are
useful for making low frequency measurements where
maximum resolution is desired without waiting for long
measurement time. Simply stated, the PERIOD B mode
reverses the functions of signal and clock as compared to
FREQUENCY A mode. Refer to Fig. 2-4A.

Averaging. Resolution and accuracy is improved by
averaging the signal value over a large number of signal
events. This increases the total time to take a measure-
ment, i.e., similar to selecting a longer gate time in
FREQUENCY A mode. Refer to Fig. 2-4B.

Low Frequencies. Period Measurements of signals
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 signals to pass
through the trigger hysteresis abruptly, square waves are
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preferred. Other wave shapes can be accurately measured
if the amplitude is kept high.

TIME INTERVAL MODES

Two modes of time interval measurement can be
selected: WIDTH B, and TIME A — B. The WIDTH B mode
measures the time between two points on a waveform.
These two points are selected by the CH B triggering
controls such that the counter main gate turns on at the
point selected by the CH B SLOPE and LEVEL controls,
and turns off at the same level but the opposite slope.
Refer to Fig. 2-4C.

The TIME A — B mode measures the time between two
points on two waveforms. These two points are controlled
such that the CH A triggering controls select the point at
which the main gate turns on, and the CH B controls select
the point at which the main gate turns off. Refer to Fig. 2-
4D.

Triggering. The voitage levels necessary to establish
the triggering points on any selected slope are monitored
and set with digital voltmeter readings at the CH A/CH B
TRIG LEVEL pin jacks on the front panel or rear interface
connections. Fig. 2-5 illustrates typical TRIG LEVEL
voltage settings for various time interval measurements.
When making these measurements, each channel must be
dc coupled and coaxial cables must be properly ter-
minated in order to maintain signal fidelity.

WIDTH B Mode. In order to measure pulse duration
(Fig. 2-5, waveform 3), the 50% level must be determined.
Set the FUNCTION switch to WIDTH B and the CH B
LEVEL control fully counterciockwise. Apply the input
signal to the CH B input connector. The GATE indicator
must be off.
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Fig. 2-4. Representation of interval mm"emonh.

Rotate the LEVEL control until the GATE indicator just
comes on and record the digital voltmeter reading.
Continue rotating the LEVEL control until the GATE
indicator just goes off and record the digital voltmeter
reading. Subtract the first digital voltmeter reading from
the second and divide by 2; this is the 50% level.

Reset the CH B LEVEL control so that the digital
voltmeter indicates the 50% |evel. Read the pulse duration
from the DC 503A display.

Time A — B Mode. This measurement requires input
signals to both CH A and CH B, but the peak-to-peak
signal amplitude should first be determined using the
WIDTH B mode instructions. For TIME A — B
measurements, follow these steps:

1. Set the FUNCTION switch to WIDTH B.

2. Referring to WIDTH B modeinstructions, determine
the peak-to-peak amplitude and desired triggering
level of the signal to be applied to the Channel B
input.

3. If the signal to be applied to Channel A input is
different than that being applied to Channel B,
repeat Step 2 for this signal.

4. Set the Channel B LEVEL control to the desired
triggering level as calculated in Step 2.

5. Set the FUNCTION switch to TIME A — B,

6. Set the Channel A LEVEL control to the desired
triggering level as calculated in Step 3.

7. With signals connected to the proper channels, read
the elapsed time interval between the triggering
level of Channel A and the subsequent triggering
level of Channel B from the DC 503A display.

Time interval Averaging. Averaging can be used to
increase the accuracy and resolution of repetitive signal
measurements. The basic reason for averaging is the
statistical reduction of the £1 count error. If the 1 count
error is truly random, then as more intervals are averaged,
the measurement will tend to approach the true value of
the time interval. For time interval averaging to work, the
time interval being measured must be repetitive and have a
repetition frequency that is nonsynchronous to the
counter clock rate. The DC 503A will measure up to 10°
averages in both Width B averaging and TIME A — B
averaging.
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Fig. 2-5. Typical CH A and CH B Level Out voltage settings for various time interval measurements.

EVENTS A DURING B MODE

In the EVENTS A DURING B mode, the events applied
to Channel A are counted. The countis gated by the signal
applied to Channel B input. The accumulated total of
events A that arrived during the time signal B was
triggered is displayed in the readout. Refer to Fig. 2-6.

The following procedure can be used to make a
measurement like that shown in Fig. 2-6.

1. Apply the signal to be counted to Channel A. With
the FUNCTION switch at FREQUENCY A, set
Channel A SLOPE switch to + SLOPE. Adjust the
LEVEL control for a stable display.

2. Apply the control signal to Channel B. With the
FUNCTION switch at PERIOD B, set Channel B
SLOPE switch to + SLOPE. Adjust the LEVEL
control for a stable display.
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3. Setthe FUNCTION switchto EVENTS ADURING B.

When the Channel B signal excursion occurs, Channel
B is triggered and the gate opens, allowing the Channel A
pulses to be counted.

Averaging. Averaging can be used to increase the
accuracy and resolution of repetitive event per interval
measurements. As more events are averaged, the
measurement tends to approach the true value of the
number of events per interval.

RATIO MODE

The DC 503A may be used to measure the ratio of two
signals, where one signal is applied to Channel A input
and the other signal is applied to Channel B input.
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Fig- 2-8. lilustration of CH A events counted from portion of CH A signal puises during the counter gate open time (controlied by

CH B signal).

In the Ratio A/B mode, the frequency of the signal
applied to Channel A is divided by the frequency of the
signal applied to Channel B, and the resultant ratio is
displayed.

Triggering. The operation of Channel A and Channel B
trigger controls is the same as for frequency and period
measurements. Set the trigger controls as follows:

1. Go to the FREQUENCY A mode and adjust the
Channel A trigger controls for a normal frequency
measurement.

2. Gotothe PERIOD B mode and adjustthe Channel B
trigger controls for a normal period measurement.

3. Leaving the Channel A and Channel B trigger
controls asthey are, gotothe RATIO A/Bmode. The
correct ratio should be displayed.

Resolution. The AVGS/TIMING switch, which controls
the number of averages of the Channel B signal, may now
be set to display maximum resolution. For most

measurements, the smallest number of averages that
produces a useful number of digits should be considered.

TIME MANUAL MODE

This mode is a manual analog of the TIME A — B mode.
In this mode, only the AVGS/TIMING switch and
START/STOP switch affect the display.

Starting and Stopping. The TIME MANUAL mode may
bethought of as a "stop-watch" type of operation. With the
FUNCTION switchinthe TIMEMANUAL position (andthe
internal jumper properly positioned), the display starts
counting time-base pulses whenthe START/STOP switch
is depressed. It will continue to count and display the
accumulated total until the START/STOP switch is releas-
ed. The last count will then be held in the display until
another START command is given {(in which case the
count will again advance), or other controis are actuated.
Pressing the RESET button will return the display to zero.
Changing the setting of the AVGS/TIMING switch will
change the frequency of the time-base pulses being
counted and reset the display to zero. The start/stop
function can also be performed remotely via the rear
interface connections.
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Clocking Rate. When the AVGS/TIMING switch is in
the 1 s position, one-second pulses are being counted and
the display accumulation advances one count per second,
and so on.

Whenever the accumulated count is above 99,999,999,
the OVERFLOW indicator will light to indicate register
overflow; however, the accumulation continues at the
normal rate, except that digits for decades above 10" are
not displayed.

TOTALIZE A MODE

This mode is a manual analog of the FREQUENCY A
mode. In this mode, signal events applied tothe Channel A
input are counted and the accumulated total displayed
during the time the START/STOP button is depressed to
the START position. The main application of this mode is
to accumulate the count of relatively infrequent and
irregular events.

Operation. Apply the signal to Channel Ainput and set
the trigger controls the same as for a frequency measure-
ment. Only the Channel A trigger controls, the RESET
button, and the START/STOP button affect the display in
this mode.

Starting the Count. Press the START/STOP button and
adjust the Channel A LEVEL control until a count beginsto
advance. The accumulated count is displayed in whole
numbers.

Stopping the Count. If the START/STOP button is
released and no other controls are actuated, the last total
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will continue to be displayed. No more incoming events
will be added to the total.

Restarting and Resetting. When the START/STOP
button is again depressed, incoming events will advance
the displayed total. Resetting the count to zero can be
done at any time by pressing the RESET button.

Remote start/stop. Starting and stopping the count can
be accomplished remotely via connections to the rear
interface.

REPACKAGING FOR SHIPMENT

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

If the original package is not fit for use or not available,
repackage the instrument as follows:

Surround theinstrument with polyethelene sheeting, or
other suitable material, to protect the exterior finish.
Obtain a carton of corrugated cardboard of adequate
strength and having inside dimensions no less than six
inches more than the instrument dimensions. Cushion
the instrument by tightly packing dunnage or urethane
foam between the carton and the instrument, on all
sides. Seal the carton with shipping tape or an in-
dustrial stapler.

The carton test strength for your instrument is 200
pounds.



Chapitre 2 - DC 503A

INSTRUCTIONS D’UTILISATION

INTRODUCTION

Ce chapitre fournit les instructions d'installation et d’uti-

lisation pour que le DC 503A fonctionne selon ses possibilités

maximales. S'y trouvent la description du réle des comman-

des du panneau avant, des modes d'utilisation et les méthodes

permettant d'effectuer les mesures de base.

INSTALLATION ET RETRAIT

Le DC B0O3A est livré étalonné et prét a étre utilisé. 1
fonctionne dans un compartiment de n’importe quel chéssis
d’alimentation de la série TM 500. Se reporter aux instruc-
tions du manuel du chéssis d"alimentation pour toute infor-
mation sur les tensions requises et |'utilisation de ce module.

ATTENTION

Pour éviter toute détérioration du DC 503A, couper
l‘alimentation du chéssis avant l'installation ou I'ex-
traction du tiroir. Ne pas forcer pour procéder a ces
opérations.

Vérifier que les détrompeurs en plastique du connecteur
du chdssis d’alimentation sélectionné s’adaptent aux fentes
du circuit imprimé du DC 503A. Si tel n'est pas le cas, ne pas
enfoncer |'appareil tant que cette impossibilité subsiste. Les
détrompeurs correctement mis en place, aligner le DC 503A
avec les guides supérieur et inférieur du compartiment sélec-
tionné (se reporter & la figure 2-1). Insérer le DC 503A dans

le compartiment et appuyer fermement. Appliquer les ten-
sions au DC 503A 2 I'aide du commutateur POWER du chés-
sis d'alimentation.

Pour extraire le DC 503A du chaéssis d'alimentation, tirer
sur la barrette de verrouillage (située dans le coin inférieur
gauche) jusqu'a ce que le connecteur soit libéré. Le DC 503A
sera alors complétement dégagé.

Borne d’interconnaxion

Dﬁmmpou;'

Guide supérieur

MODULE DE
PUISSANCE

Fig. 2-1. Installation/extraction du tiroir.
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COMMANDES ET PRISES

Bien que le DC 503A soit livré étalonné et prét & étre uti-
lisé, il est indispensable de revoir les fonctions et le role des
commandes et des prises avant d'utiliser |"appareil.

A I'exception du cavalier TOTALIZE A/TIME MANUAL,
décrit au chapitre «Maintenance», du manuel en anglais, tou-
tes les commandes du DC 503A se trouvent sur le panneau
avant. Vous trouverez ci-dessous une description de ces
commandes (se reporter 2 la figure 2-2).

Les whmndes de la voie A et de la voie B étant identi+
ques, seule la voie A est décrite.

INDICATEURS D'AFFICHAGE ET D'UNITES

DISPLAY READOUT : affichage & huit chiffres,
composés chacun de sept segments électroluminescents,
avec cadrage automatique de la virgule.

@ OVERFLOW : témoin qui, allumé, indique le dépasse-
- ment de capacité du registre.

GATE : indicateur de porte principale de comptage.
S'allume pendant le temps de comptage.

GH2z/nSEC : allumé, indique que le chiffre affiché re-
présente des gigaherts (GHz) en mode «Fréquence A»
ou des nanosecondes (ns) en mode «Mesure de temps».

MHz/uSEC : allumé, indique que le chiffre affiché re-
présente des Megahertz (MHz) en mode « Fréquence A»

kHz/mSEC : allumé, indique que le chiffre affiché re-
présente des kilohertz (kHz) en mode « Fréquence A»
ou des millisecondes (ms) en mode «Mesure de temps».

Hz/SEC : allumé, indique que le chiffre affiché repré-
sente des Hertz (Hz) en mode «Fréquence A» ou des
secondes (SEC) en mode «Mesure de temps».

8 & 8 8 &
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ou des microsecondes (us) en mode «Mesure de temps».

SELECTION DU MODE D’UTILISATION
ET ROLES DES COMMANDES

0 FUNCTION : commande sélectionnant le mode de
mesure.

& NOTA

La position TOTALIZE A/TIME MANUAL permet le
choix entre deux fonctions. Le positionnement d’un
cavalier interne sélectionne le mode de mesure « Tota-
lisation des événements A (TOTALIZE A)» ou le mo-
de « Mesure manuelle de temps (TIME MANUAL)».
Le chapitre «Maintenance» du manuel en anglais four-
nit des explications sur le positionnement du cavalier.

AVG/TIMING : cette commande dépend de la position
du commutateur de fonctions (FUNCTION) et sélec-
tionne la cadence & laquelle les impulsions d"horloge
seront comptées ou le nombre de mesures qui seront
moyennées.

DISPLAY TIME : cette commande détermine la durée
d'affichage du résultat depuis la fin du dernier compta-
ge jusqu’au commencement du prochain. Ce temps
d"affichage peut varier depuis 0,1 s, & fond dans le
sens anti horaire (CCW) jusqu'a 10 se & fond dans le
sens horaire (CW). La position HOLD maintient Iaffi-
chage indéfiniment jusqu’a ce que I'on appuie sur le
bouton de remise 3 zéro de |'affichage (RESET).

RESET : Ce bouton poussoir remet a zéro le compta-
ge lorsqu'il est utilisé dans le mode «Totalisation A
(TOTALIZE A)». Il agit également comme remise &
zéro principale, assurant I'effacement de I’affichage
avant la prochaine mesure. 1l fournit aussi un moyen
de vérifier toutes les diodes électroluminescentes de
I'affichage en position «enfoncé», une rangée de «8»
doit apparaitre dans la fenétre de visualisation.

START/STOP : ce bouton poussoir agit comme une
porte manuelle de comptage lorsque la commande
FUNCTION est sur la position TOTALIZE A/TIME
MANUAL. En position «enfoncéy, la porte de compta-
ge est ouverte. Le bouton «sorti» ferme la porte de
comptage.

Digitally signed by
http://www.aaddf.com
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\

OVERFLOW  GATE

Fig. 2-2. Commandes et prises.
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ENTREE DE LA VOIE A
ET FONCTIONS DE NIVEAU

CH A INPUT : prise BNC d’entrée du signal de la voie
A. Impédance d'entrée de 1 M2 en parallgle avec
20 pF environ.

A NOTA

La tension maximale admissible est de 100 V créte.

LEVEL : cette commande sélectionne le point sur le
signal d’entrée oll la fenétre de déclenchement est pla-
cée.

SLOPE : ce bouton poussoir sélectionne la pente du
@ signal d'entrée sur laquelle le déclenchement se pro-

duira. En position «sorti», sélectionne la pente positi-

ve (+), en position «enfoncéy, sélectionne la pente

négative (—).

‘B ATTEN : ce bouton poussoir sélectionne |"atténuation
du signal d’entrée. Position «sorti» : X1, position «en-
foncéns : X5.

COUPL : ce bouton poussoir sélectionne le couplage
continu (position esorti»} ou alternatif ( position
«enfoncé») du signal d’entrée aux atténuateurs.

(E) SOURCE : ce bouton poussoir sélectionne la source
du signal d’entrée. En position «sorti» (EXT) sélec-
tionne la BNC du panneau avant comme source de si-
gnal. En position «enfoncé» (INT) achemine le signal
d'entrée au compteur par les connexions de l'interfa-
ce.

SHAPED OUT A : délivre un signal dérivé de la sortie
@ du circuit de mise en forme de la voie A,

SHAPED OUT GND : borne commune de masse pour
la sortie du signal mis en forme de la voie A.

TRIG LEVEL A : cette borne permet de contrdler le
@ niveau du déclenchement de la voie A.

RELEASE LATCH : verrou de sécurité. Le tirer pour
extraire le DC BO3A du chassis d'alimentation.

DESCRIPTION DES ENTREES

Sources

Le commutateur SOURCE sélectionne, pour chaque voie,
la source du signal : soit la borne BNC du panneau avant
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(source externe}, soit les contacts du connecteur de l'inter-
face arridre (source interne). Les entrées externes offrent une
impédance d’environ 1 MS2, avec une capacité paralléle de
27 pF. Les circuits internes d’entrée offrent une impédance
nominale de 50 £ pour s'adapter correctement aux conne-
xions du signal par cdble coaxial classique.

Couplage

Les boutons poussoirs du panneau avant sélectionnent,
pour le signal d’entrée de chaque voie, le mode de couplage
alternatif (par capacité) ou le mode de couplage continu
(direct). Ce couplage a lieu avant que les signaux ne soient
transmis aux circuits atténuateurs.

Atténuateurs et tensions d’entrée maximales

En position «sorti» (X1), aucune atténuation du signal
d'entrée. Dans ce mode, la tension d’entrée maximale admis-
sible est de 400 V {continu + créte alternative) a la fréquen-
ce de 120 kHz ou moins. Si 'on sélectionne une atténuation
de X5, la tension d’entrée maximale admissible est de 400 V
(continu =+ créte alternative) & une fréquence de 15 MHz ou
moins (VOIE A ou VOIE B).

Sensibilité et plage de fréquence

La sensibilité des voies A et B, pour un signal sinusoidal,
est de 20 mV efficaces, multipliée par I'atténuation utilisée,
jusqu’a 100 MHz et de 35 mV efficaces, multipliée par I'at-
ténuation utilisée, jusqu’a 125 MHz. En fonction du mode
de couplage sélectionné, la limite en basse fréquence est
soit 0 Hz (couplage continu), soit 10 Hz (couplage alternatif)
pour chaque voie. '

Pente et niveau de déclenchement

Les boutons poussoirs SLOPE (pente) déterminent pour
chaque voie si les circuits de déclenchement répondent aux
fronts montants ou descendants de chaque signal d’entrée.

Se reporter 2 la figure 2-3. Pour chaque voie, la commande
LEVEL (niveau) permet & I'utilisateur de déplacer la fené-
tre d’hystérésis du circuit de déclenchement vers un niveau
optimal sur le signal d'entrée, afin d’obtenir un déclenche-
ment stable. La commande LEVEL est réglable sur une pla-
ge du signal d'entrée de * 3,5 V, multipliée par I'atténuation.
Ce niveau peut étre contrdlé sur la sortie TRIG LEVEL situér
sur le panneau avant.
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Impulsions de bruit Fendtre d’ hystérésis
/ ( \ classique de 20 mV
A) Comptage erroné B) Comptage correct
1984-2
Fig. 2-3. Réponse du circuit de déclenchement en fonction du réglage de niveau.
FAMILIARISATION DE L'UTILISATEUR Tableau 2-1
AVEC L'APPAREIL L i
Vérification de I'affichage de la mesure
de la fréquence A (FREQUENCY A)
Mise en service indication du Tndicateur Affichage de 1a

Mettre le chéssis d’alimentation sous tension pour alimen- Wm“‘“:'f:“' d’unités virgule
ter le DC 503A. Un ou plusieurs caractéres doivent alors ap- mzvenn :ﬂ:ﬁm
paraitre sur I'affichage. Respecter une période de chauffe de '* temps)
20 mn pour bénéficier de la précision spécifiée. T T e 0.00

148 MHz/[Sec ]
. 10 s MHz/Sec 0.0
Tests de I'affichage 100 us MH2/}Sec 0.00

Tester |'affichage et la logique de commutation du DC “3, x ﬂ:ﬁgz gﬂ?.go
503A en I'absence de tout signal. Les vérifications suivantes 100 ms kHz/mSec 0.00
testeront les circuits principaux du compteur. L'appareil est 13 kHz/mSec 0.000
ainsi prét 3 effectuer les mesures. Si I'on détecte un défaut 10 kHz/mSec 0.0000
faire appel & un personnel de maintenance qualifié.
Test des segments de |'affichage

Appuyer sur le bouton de remise & zéro (RESET) afin
de vérifier les sept segments de chaque caractére. Une rangée
de «8» doit étre affichée. Cette vérification des circuits d’af-
fichage peut s'effectuer 3 n'importe quel moment.

Affichage de la mesure de la fréquence A
Placer la commande FUNCTION sur FREQUENCY A. A

I'aide du commutateur AVGS.TIMING, sélectionner une per-

te de comptage de 100 ns. Vérifier que I'emplacement de la
virgule, la suppression des zéros & gauche du chiffre significa-
tif et les indicateurs d'unité sont conformes aux indications

oo divahlen g,

Lorsque la commande du temps d'affichage (DISPLAY
TIME) est en butée dans le sens anti-horaire, constater que
I'indicateur de comptage GATE clignote rapidement pour des
portes de comptage courtes et de plus en plus lentement pour
des portes de comptage plus longues. En utilisant une porte
de comptage courte (100 ms), faire lentement tourner la
commande DISPLAY TIME dans le sens horaire. Observer
que l'indicateur de comptage GATE reste éteint durant un
temps de plus en plus long, jusqu’a ce que la commande s'en-
clenche sur la position HOLD, figrant alors indéfiniment
I'affichage (porte de comptage fermée). Replacer la comman-
de DISPLAY TIME sur la position extréme du sens anti ho-
raire.
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Affichage des mesures de la période B, de la largeur
B et du temps A —> B

Mode «Mesure de temps». Placer le commutateur FUNC-
TION sur PERIOD B (dans la zone bleue du panneau avant)
et positionner la commande de moyenne/mesures de temps
{AVG/TIMING) sur 100 ns. Observer que |'affichage corres-
pond aux indications du tableau 2-2.

Tableau 2-2

Vérification de I'affichege des mesures
PERIODE B, TEMPS A —> B, LARGEURB

Affichage du nombre d’événements présents sur A
durant B et du rapport A/B

Placer la commande FUNCTION sur la position EVENTS
A DURING B et le commutateur AVGS/TIMING sur 1. Vé-
rifier que I'affichage correspond au tableau 2-4.

Placer la commande FUNCTION sur RATIO A/B et le
commutateur AVGS.TIMING sur 1. Vérifier & nouveau I'affi-
chage 2 I'aide du tableau 2-4.

(mode «Mesure de temps) Tablesu 24
= Indication '?M';:' ‘\ffiﬂh_lwldﬁ Is Vérification de 'affichage du rapport A/B
commutateur un virgule v
AVGS/TIMING et du nombre d’événements présents sur A durant B
— +— — Indication du commutateur Affichage de la
100 ns MHz/Sec 0.0
18 kHz/mSec 0.000 AVGS/TIMING virgule
10 us kHz/mSec 0.00 1 0
100 us kHz/mSec 0.0 10 0.0
1ms Hz/Sec 0.000 102 0.00
10 ms Hz/Sec 0.00 103 0:000
100 ms Hz/Sec 0.0 104 0.0000
1 Ha/Sec g 105 0.00000
10s 0.00 106 0.000000
107 0.0000000
108 o

Placer la commande FUNCTION sur WIDTH B (dans la
zone bleue du panneau avant) tout en conservant I'indication
du commutateur AVG/TIMING. Vérifier que I"affichage ob-
tenu est correct. .

Placer la commande FUNCTION sur TIME A —>B (dans
la zone bleue du panneau avant) tout en conservant I'indica-
tion du commutateur AVG/TIMING. Vérifier que I'affichage
obtenu est correct.

Mode «Moyenne de plusieurs mesures». Répéter les opé-
rations précédentes pour les commandes se trouvant dans la
zone gris sombre du panneau avant. Noter que ['affichage ob-
tenu est correct pour chaque indication des commutateurs,
conformément au tableau 2-3.

Tableau 2-3

Vérification de I'affichage des mesures
PERIODE B, TEMPS A —> B, LARGEUR B
{Mode moyenne de plusieurs mesures)

Indication Indicateur Affichage de la
du commutateur d’unités virgule
AVGS/TIMING

1 kHz/mSec 0.0000
10 kHz/mSec 0.00000
10? kHz/mSec 0.000000
10° MHz/Sec 0.0000
10% MHz/pSec 0.00000
10% MHz/Sec 0.000000 -
108 GHz/nSec 0.0000
13: GHz/nSec 0.00000
1 GHz/nSec 0.000000
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Affichage de la mesure manuelle de temps

Vérifier que le cavalier situé sur le circuit imprimé auxi-
liaire est sur la position TIME MANUAL. Placer la comman-
de FUNCTION sur la position TIME MANUAL et le commu-
tateur AVGS.TIMING sur 1s.

L’indicateur GATE doit s"allumer et le comptage suivant
doit étre affiché lorsque le bouton START/STOP est en po-
sition «enfoncé». L'indicateur de comptage GATE doit
s'éteindre lorsque le comptage est arrété en reléchant le bou-
ton START.STOP. Vérifier le dépassement de capacité de
I'affichage en plagant le commutateur AVGS/TIMING sur
100 ns et en enfongant le bouton START.STOP. Laisser en-
suite le comptage se poursuivre. Lorsque la derniére décade
(huitiéme digit) passe de 9 a 0, I'indicateur OVERFLOW
doit s'allumer. Relicher le bouton START/STOP et obser-
ver que l'indicateur OVERFLOW reste allumé, mais que le
comptage ne varie pas. En appuyant sur le bouton RESET,
le dépassement de capacité est supprimé, le comptage est re-
mis & zéro et 'indicateur OVERFLOW s'éteint.

Affichage de la mesure de totalisation A (TOTALI-
ZE A)
Pour effectuer cette vérification, le cavalier situé sur le

circuit imprimé auxiliaire doit se trouver sur la position
«Totalisation» (TOTALIZE).



—

Placer le commutateur FUNCTION sur la position TO-
TALIZE A/TIME MANUAL. Observer qu'un zéro se trouve
a la droite de I'affichage. L’indicateur GATE doit s"allumer
lorsque le bouton START/STOP est en position «enfoncé»
et s'éteindre lorsque le bouton est reldché. Les indicateurs
d‘unités ainsi que les virgules doivent rester éteints.

Pente de la voie A

Vérifier que le cavalier TOTALIZE/TIME MANUAL est
sur la position TOTALIZE. Le commutateur FUNCTION
étant placé sur TOTALIZE A/TIME MANUAL et la pente
positive de la voie A étant sélectionnée au moyen de la
commande +SLOPE (position «sorti»), appuyer sur le bou-
ton START/STOP. Tourner la commande LEVEL de la voie
A A fond dans le sens horaire. L'affichage doit augmenter
d'une unité chaque fois que la commande de niveau dépasse
la position «mi course» du sens anti horaire vers le sens ho-
raire. Vérifier que le total n'augmente pas lorsque le bouton
est tourné dans le sens contraire.

Sélectionner la pente négative, a I'aide de la commande
(— SLOPE) (position «enfoncé») et appuyer sur le bouton
RESET pour effacer |'affichage. Les indications doivent
alors augmenter d’une unité chaque fois que la commande
LEVEL de la voie A dépasse la position «mi course» du
sens horaire vers le sens anti horaire. Vérifier que le total
n'augmente pas lorsque le bouton est tourné dans le sens
contraire.

Pente de la voie B

Placer la commande FUNCTION sur PERIOD B, sélec-
tionner la pente positive de la voie B au moyen de la comman-
de +SLOPE (position «sorti») et positionner le commuta-
teur AVGS/TIMING sur 1. Appuyer sur le bouton de remise
azéro (RESET). Vérifier que I'indicateur GATE s'allume
lorsque la commande LEVEL de la voie B dépasse la posi-
tion mi course du sens anti horaire vers le sens horaire. Le
fait de faire revenir la commande dans le sens horaire n'a
aucun effet sur cet indicateur. Une autre rotation dans le
sens anti horaire éteint |'indicateur de porte de comptage
GATE.

Sélectionner la pente négative (— SLOPE) et appuyer sur
le bouton de remise & zéro. Vérifier que la rotation de la
commande LEVEL de la voie B du sens anti horaire vers le
sens horaire et retour produit une action opposée a celle dé-
crite au paragraphe précédent.

MODES D'UTILISATION

Généralités

Vous trouverez ci-dessous des informations générales

~~— concernant chaque mode d'utilisation et les instructions pour
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réaliser les mesures FREQUENCE A, RAPPORT A/B, IN-
TERVALLE DE TEMPS (LARGEUR B ET TEMPS A —>B),
EVENEMENTS A DURANT B, et TOTALISATION.

Mode «Mesure de fréquence» du signal de la voie A

Dans ce mode, le signal d’entrée n'est appliqué qu'a I'en-
trée de la voie A, soit par I'intermédiaire de l'interface arrié-
re soit sur la prise du panneau avant. Utiliser un couplage
alternatif pour la plupart des mesures de fréquence afin
d’éviter le réajustement de la commande de niveau (LEVEL)
en raison des changements des niveaux continus. La nature
répétitive des signaux rend inutile la sélection de la pente
pour les mesures de fréquence. Les signaux inférieurs 43 V
créte-a-créte ne nécessitent aucune atténuation. Pour des si-
gnaux d’amplitude plus grande, sélectionner un facteur d'at-
ténuation tel que le signal atténué se trouve dans la plage
de 60 mV a 4 V créte-a-créte.

Placer la commande FUNCTION sur FREQUENCY A
et 3 I'aide du commutateur AVGS/TIMING, sélectionner
I'une des portes de comptage les plus courtes. Placer la
commande DISPLAY TIME & fond dans le sens anti horaire.
Connecter le signal & mesurer & |'entrée et régler la comman-
de LEVEL pour obtenir une représentation stable. La posi-
tion de cette commande ne doit pas étre critique & moins
que I'amplitude et la fréquence du signal ne se trouvent pro-
ches des limites des caractéristiques.

La variation du comptage d'une lecture 2 |'autre est pro-
bablement due a la gigue de la source du signal. Une varia-
tion exagérée du comptage peut étre provoquée par un mau-
vais déclenchement du DC B03A, soit parce que les comman-
des ne sont pas correctement positionnées soit parce que les
caractéristiques du signal dépassent les possibilités du comp-
teur,

Intervalles de mesure. Pour régler les commandes de dé-
clenchement, choisir une porte de comptage (GATE TIME)
courte telle que .1 s ou .01 s. Cette contre réaction rapide
lue sur I'affichage indique un déclenchement correct ou in-
correct. Le choix définitif de la porte de comptage est
fonction de la fréquence & mesurer, de la résolution souhai-
tée et de la bonne volonté de I'opérateur pour attendre la
mesure.

Résolution. Une porte de comptage de 10 s signifie que
I'utilisateur doit attendre 10 s pour qu’une mesure soit ef-
fectuée et affichée. Ceci donne une résolution de 0.1 Hz.
Pour tout signal inférieur & 10 MHz, un comptage pendant
10 s affichera une mesure avec moins de huit chiffres signi-
ficatifs.
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en chosissant des portes de comptage de plus en plus longues
jusqu’a la résolution souhaitée. L indicateur OVERFLOW
s'allumera lorsque le chiffre le plus significatif dépassera la
derniére case du registre de mémoire. Le tableau 2-5 montre
la relation existant entre la porte de comptage, la fréquence
mesurée, les chiffres affichés et le dépassement de capacité.

Dépassement de capacité. L utilisation intentionnelle du
«Dépassement de capacité» (OVERFLOW) permet d’amélio-
rer la résolution du compteur. Sélectionner une porte de
comptage qui donne une mesure comportant le plus grand
nombre de chiffres significatifs. Noter les chiffres représen-
tés A la droite de la virgule. Déplacer la virgule vers la gauche

Tableau 26

Relation entre la porte de comptage et la résolution de la mesure

Porte de comptage =100 MHz de 10 MHz & 100 MHz | de 1 MHz A 10 MHz <1MHz Chiffre le moins
significatif
100 s 2 chiffres 1 chiffre 01 GHz
1 s 3 chiffres 2 chiffres 1 chiffre 1 MHz
10 us 4 chiffres 3 chiffres 2 chiffres 1 chiffre 0.1 MHz
100 s 5 chiffres 4 chiffres 3 chiffres 2 chiffres .01 MHz
1ms 6 chiffres 5 chiffres 4 chiffres 3 chiffres 001 MHz
10ms 7 chiffres 6 chiffres b chiffres 4 chiffres 0001 MHz
100 ms 8 chiffres 7 chiffres 6 chiffres 5 chiffres 01 kHz
1s dépassement 8 chiffres 7 chiffres 6 chiffres 001 kHz
10s dépassement dépassement 8 chiffres 7 chiffres 0001 kHz

Rythme des mesures. Aprés avoir obtenu une mesure sta-
ble, la commande de temps d'affichage (DISPLAY TIME)
régle le rythme des mesures & effectuer. Une rotation dans
le sens horaire maintient la porte de comptage fermée et fige
I'affichage pendant un temps plus long jusqu'a la prochaine
mesure affichée. Le temps d'affichage et lé temps de compta-
ge constituent un cycle complet «comptage/affichage».

La commande DISPLAY TIME n’est pas étalonnée et est
variable entre 0,1 s (position minimale MIN)-et 5 s. A I'ex-
trémité du sens horaire, cette commande peut étre enclenchée
sur une position dénommée HOLD. Cette derniére maintient
pendant un temps illimité la derniére mesure affichée. Une
nouvelle mesure et un nouvel affichage peuvent étre initiali-
sés en appuyant sur le bouton RESET, en mettant la comman-
de DISPLAY TIME ssur la position enclenchée ou en changeant
la porte de comptage.

Mesure de période

Les modes «Période» et «Moyenne sur plusieurs périodes»
permettent de mesurer une seule période ou d'effectuer la
moyenne de plusieurs périodes du signal appliqué a 'entrée
de la voie B. Ces modes sont utiles pour les mesures en basse
fréquence, lorsque I‘on souhaite une résolution maximale
sans attendre longtemps pour effectuer la mesure. Autrement
dit, le mode PERIOD B inverse les roles du signal et de 'hor-
loge par rapport au mode de mesure Fréquence A. Se repor-
ter & la figure 2-4A.

Moyenne. La résolution et la précision peuvent étre amé-
liorées en moyennant la valeur du signal sur un grand nom-
bre d’événements du signal. Ceci accroft le temps nécessaire
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3 une mesure compléte. L'amélioration est similaire a la sé-
lection d’une plus longue porte de comptage dans le mode
«Mesure de la fréquence A». Se reporter a la figure 2-4B.

Basses fréquences. Les mesures de période de signaux in-
férieurs & 10 Hz et particulidrement dans la plus basse décade
de 0,1 Hz & 1,0 Hz, deviennent assez sensibles & |a forme du
signal et & son amplitude. Les signaux carrés sont préféra-
bles car il est souhaitable que le signal franchisse le seuil
d'hystérésis d’une maniére brusque. Si I'amplitude d’entrée
est maintenue assez élevée, il est possible de mesurer d’au-
tres signaux que les signaux carrés.

Modes «Mesure d’ intérvalle de temps»

I est possible de sélectionner deux modes de mesures
d'intervalles de temps : LARGEUR B et TEMPS A-+B. Le
mode LARGEUR B mesure I'intervalle de temps entre deux
points sur un signal. Les commandes de déclenchement de la
voie B sélectionnent ces deux points de telle maniére que la
porte principale du compteur s'ouvre sur le point sélection-
né par les commandes SLOPE et LEVEL de la voie B et se
ferme au méme niveau, mais sur la pente opposée. Voir la
figure 2-4C.

Le mode «Mesure de temps A » B mesure le temps entre
deux points sur deux signaux. Ces deux points sont contrdlés
de telle maniére que les commandes de déclenchement de la
voie A sélectionnent le point oll la porte principale de
comptage s’ouvre et les commandes de la voie B sélection-
nent le point ol la porte de comptage se ferme. Se reporter
2 la figure 2-4D.
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Fig. 2-4. Représentation des mesures d'intervalles de temps.

Déclenchement. Les niveaux de tension nécessaires aux
points de déclenchement sur la pente sélectionnée sont éta-
blis et réglés & |'aide des indications d’un voltmétre numéri-
que branché sur les bornes TRIG LEVEL du panneau avant
ou par I'intermédiaire des connexions de I'interface arriére.
La figure 2-5 montre les niveaux de tension classiques sur la
prise TRIG LEVEL, pour diverses mesures d’intervalles de
temps. Lorsque I'on réalise ces mesures, chaque voie doit étre
couplée en continu et les cibles coaxiaux doivent étre correc-
tement terminés afin de conserver la pureté du signal.

Mode LARGEUR B. Afin de mesurer la durée d'une im-
pulsion (Fig. 2-5, 38me signal), il faut déterminer le niveau
50 % d’amplitude. Placer le commutateur FUNCTION sur
WIDTH B et la commande de niveau de la voie B a fond dans
le sens anti horaire. Appliguer le signal d’entrée a I'entrée de
la voie B. L'indicateur de comptage GATE doit étre éteint.

Faire tourner la commande LEVEL jusqu'a ce que I'indi-
cateur GATE s‘allume et enregistre |'indication du voltmétre
numérique. Continuer 4 faire tourner la commande LEVEL
jusqu’a ce que I'indicateur GATE s'éteigne et noter I'indica-
tion du voltmétre numérique. Faire la soustraction entre la
premiérg indication du voitmétre numérique et la deuxiéme

“— et diviser par deux ; ceci correspond au niveau 50 %.

Replacer la commande LEVEL de la voie B pour que le
voltmétre numérique indique le niveau 50 %. Lire la durée
de I'impulsion directement sur |'affichage du DC 503A.

Mode «Mesure de temps A + B. Cette mesure nécessite un
signal appliqué & chaque entrée des voies A et B. Cependant,
I'amplitude créte-a-créte du signal doit étre au préalable,
déterminée en utilisant le mode «Mesure de la largeur B» (se
reporter aux instructions de ce mode de mesure).

1. Placer la commande FUNCTION sur WIDTH B.

2. Se reporter aux instructions du mode «Mesure de la
largeur B». Déterminer "amplitude créte-a-créte et le niveau
de déclenchement désiré du signal & appliquer & I'entrée de
la voie B.

3. Si le signal & appliquer a I'entrée de la voie A est dif-
férent de celui de la voie B, répéter les opérations du para-
graphe 2.

4. Régler 1a commande LEVEL de la voie B au niveau de
déclenchement désiré, comme indiqué 2u paragraphe 2.

5. Placer le commutateur FUNCTION sur TIME A -+ B.
6. Régler la commande LEVEL de la voie A au niveau de

déclenchement souhaité selon les indications du paragraphe
3.
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7. Les signaux correctement appliqués aux voies appro-
priées, lire I'intervalle de temps s'étant écoulé entre le niveau
de déclenchement de la voie A et le niveau de déclenchement
suivant de la voie B sur I'affichage du DC 503A.

Moyenne de plusieurs mesures d’intervalle de temps. On
peut utiliser la moyenne de plusieurs mesures de signaux ré-
pétitifs pour augmenter la précision et la résolution. La ré-
duction statistique de I'erreur de comptage ( 1 point)
constitue le principe de base de la moyenne de plusieurs in-
tervalles de temps. Si 'erreur de + 1 point est réellement alée-
toire au fur et 3 mesure que le nombre d’intervalles moyen-
nés augmente, la mesure approchera de la véritable valeur de
V'intervalle de temps. Pour que la moyenne des mesures de
I'intervalle de temps soit valable, I'intervalle de temps & mesu-
rer doit étre répétitif et la fréquence de répétition ne doit
pas étre synchrone de I’horloge du compteur. Le DC 503A
peut mesurer jusqu’a 10* moyennages dans les modes «Lar-
geur B et tgmps A » B».
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Mode «Mesure des événements A durant B»

Dans le mode «Mesure des événements A durant By, les
événements appliqués a la voie A sont comptés. Le compta-
ge est validé par le signal appliqué & I'entrée de la voie B. Le
total cumulé des événements de A arrivés pendant le temps
ot la voie B est déclenchée apparait sur I'affichage. Se re-
porter a la figure 2-6.

Procédure & suivre pour effectuer une mesure identique
3 celle de la figure 2-6.

1. Appliquer les signaux & compter sur la voie A. Le
commutateur FUNCTION sur FREQUENCY A. Sélection-
ner la pente positive de la voie A (+SLOPE). Régler la
commande LEVEL pour obtenir une mesure stable.

2. Appliquer le signal de controle & la voie B. La comman-
de FUNCTION étant placée sur PERIOD B, sélectionner la
pente négative (— SLOPE) de la voie B. Régler la commande
LEVEL pour obtenir une représentation stable.

S
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Fig. 2-6. Evénements de la voie A comptés & partir d'une fraction d'impuilsions de la voie A durant I'ouverture de la porte de comptage (contrd-

lée par le signal de la voie B).

3. Placer le commutateur FUNCTION sur EVENTS A
DURING B. Lorsque survient le signal sur la voie B, celle-ci
est déclenchée et la porte de comptage s'ouvre ; le comptage
des impulsions de la voie A a lieu.

Moyenne de mesures. On peut moyenner pour augmenter
la résolution et la précision des mesures d'un événement ré-
pétitif pendant un intervaile de temps. Plus il y a d’événe-
ments moyennés, plus la mesure approchera de la véritable
valeur du nombre d’événements par intervalle.

Mode «Mesure du rapport»

Le DC B03A peut étre utilisé pour mesurer le rapport de
deux signaux, lorsqu’un signal est appliqué a I'entrée de la
voie A et |'autre signal appliqué a I'entrée de la voie B.

Dans le mode «Mesure du rapport A/B», la fréquence du
signal appliqué a la voie A est divisée par la fréquence du si-
gnal appliqué a la voie B et I'affichage indique le rapport qui
en résulte.

Déclenchement. L'utilisation des commandes de déclen-
chement des voies A et B est identique a celle des mesures
de fréquence et de période. Placer les commandes de déclen-
chement comme suit :

1. Se placer en mode FREQUENCE A et régler la comman-
de de déclenchement de la voie A comme pour une mesure
de fréquence normale.

2. Se placer en mode «Mesure de la période B» et régler
les commandes de déclenchement de la voie B comme pour
une mesure de période normale.

3. Ne plus toucher aux commandes de déclenchement de
la voie A et de la voie B. Se placer en mode «Mesure de rap-
port A/B». L"affichage doit indiguer le rapport correct.

Résolution. Le commutateur AVGS/TIMING, qui contrd-
le le nombre de moyennes sur le signal de la voie B peut
maintenant étre réglé pour afficher la résolution maximale.
Pour la plupart des mesures, c'est le plus petit nombre de
moyennes produisant le nombre de chiffres significatifs vou-
lu qui doit étre considéré.

French 2-11



instructions d’utilisation - DC 503A
Mode «Mesure de temps manuslie» J

Ce mode est un mode manuel analogue au mode «Mesure
de temps A -+ B. Seuls les commutateurs AVGS/TIMING et
START/STOP ont une incidence sur |'affichage.

Démarrage et arrét. Le mode «Mesure de temps manuelle»
peut étre considéré comme un chronométre. Le commuta-
teur FUNCTION étant placé sur la position TIME MANUAL
(et le cavalier interne correctement positionné), |'affichage
démarre le comptage des impulsions de la base de temps lors-
que le commutateur START/STOP est en position «enfoncéy.
Il continuera & compter et & afficher le total cumulé jusqu'a
ce que le commutateur START/STOP soit reldché. Le dernier
comptage sera alors maintenu sur |’affichage jusqu’a ce qu'une
autre instruction de démarrage soit donnée (START) (dans
ce cas |, le comptage va de nouveau progresser), ou lorsque
d'autres commandes sont modifiées. Le fait d"appuyer sur le
bouton (RESET) remettra I"affichage & zéro. Changer la posi-
tion du commutateur AVGS/TIMING fera varier la fréquence
des impulsions de la base de temps qui doivent étre comptées
et replacent |'affichage & zéro. La fonction START/STOP
peut étre également commandée & distance par I'intermédiaire
des connexions de I'interface arriére.

Cadence d'horloge. Lorsque le commutateur AVGS/TI-
MING est sur la position 1 s, des impulsions de une seconde
sont comptées, |"affichage augmente d’un comptage par se-
conde, et ainsi de suite.

Chaque fois que le total cumulé est au-dessus de 99 999
999, le témoin de dépassement de capacité (OVERFLOW)
s'allume pour indiquer que la capacité de registre est dépassée
Cependant, le cumul continue & une cadence norrnale, seuls
les chiffres dont les décades sont supérieures & 10° ne sont

pas représentés.

Mode «Mesure de la totalisation A»

Ce mode est un mode manuel analogue au mode «Mesure
de la fréquence A». Les événements du signal appliqué a I'en-
trée de la voie A sont comptés et le total affiché durant le
temps ot le bouton START/STOP est en position «enfoncé»
(position START). La principale application de ce mode
consiste & cumuler le comptage des événements irréguliers et
peu fréquents. :

Utilisation. Appliquer le signal & I'entrée de la voie A et
placer les commandes de déclenchement de la méme maniére
que pour les mesures de fréquence. Seuls, les commandes de
déclenchement de la voie A, les boutons RESET et START/
STOP ont une incidence sur I'affichage dans ce mode.

French 2-12

Démarrage du comptage. Appuyer sur le bouton START/
STOP et régler la commande LEVEL de la voie A jusqu’au
démarrage d'un comptage. Le comptage totalisé est affiché
en nombres entiers.

Arrét du comptage. Si le bouton START/STOP est rela-
ché et qu’aucune autre commande n’est modifiée, le dernier
comptage restera affiché. Aucun événement ne viendra s"ajou-
ter au total.

Redémarrage et remise & zéro de I'affichage. Lorsque le
bouton START/STOP est de nouveau enfoncé, les nouveaux
événements s’ajouteront au total affiché. |l est possible de re-
mettre le comptage & zéro & n'importe quel moment en ap-
puyant sur le bouton RESET.

Démarrage/arrét & distance. Il est possible de démarrer et

d’arréter le comptage & distance par |'intermédiaire des conne-
xions de I'interface arriére.

Instructions de réemballage pour expédition

Si un appareil Tektronix doit étre expédié & un centre de
maintenance Tektronix, pour entretien ou réparation, atta-
chez & l'appareil une étiquette portant les indications suivan-
tes : nom du propriétaire, I’adresse compléte et le nom du
responsable pouvant étre contacté. Ne pas oublier de men-
tionner le type complet de I'instrument, le numéro de série
et une description de I'intervention souhaitée.

Nous vous recommandons de conserver le carton et le ma-
tériel d’emballage d’origine dans lequel vous avez regu votre
appareil. Si vous n'avez pas préservé ceux-ci, emballez I'ins-
trument de la maniére suivante :

Procurez-vous une boite de carton ondulé dépassant
d’au moins 15 cm les dimensions de I’appareil de mania-
re & pouvoir entourer celui-ci de matériaux protecteurs.

Entourez I'instrument d’une feuille de poluéthyléne
de maniére a assurer la protection du bottier.

Intercalez entre le carton et I'instrument de la mous-
se d'uréthane, d’une épaisseur de 7,6 cm de chaque cbté.

Fermez le carton au moyen d’une bande adhésive ou
d’une grosse agrafeuse industrielle.

Test de résistance de I'emballage pour cet appareil :
15 kg/cm?.



Kapitel 2 -~ DC 503A

BEDIENUNGSANLEITUNG

EINFUHRUNG

Im Rahmen dieser Bedienungsanleitung werden
Installation, Auswechseln und Bedienung des DC 503A
beschrieben. Im einzelnen werden die Bedienungs-
elemente der Frontplatte sowie die verschiedenen
Betriebsarten erlautert. Als Beispiel wird die Durch-
fihrung einiger Grundmessungen beschrieben.

INSTALLATION UND AUSWECHSELN

Der DC 503Aist bei Lieferung kalibriert und kann sofort
verwendet werden. Er wird in einem Einschubfach eines
beliebigen Stromversorgungs-Moduls der Serie TM 500
betrieben. Informationen hinsichtlich der Stromversor-
gung und des Betriebs der Stromversorgungs-Moduie
entnehmen Sie den entsprechenden Bedienungsanlei-
tungen.

¢ VORSICHT

Um eine Zerstdérung am Einschub DC 503A zu
vermeiden, ist die Stromversorgungseinheit aus-
zuschaiten, bevor das Instrument ein- oder aus-
geschoben wird.

Vergewissern Sie sich, daB die Kunststoffstege des
Verbindungssockels der gewéhiten Stromversorgungs-
einheit mit der Aussparung des Verbindungssteckers des
DC 503A Gbereinstimmen. Ist dies nicht der Fall, darf das
Instrument nicht eingeschoben werden, bis die Ursache
gefunden wurde. Nach dieser Uberprifung kann der
DC 503A in die Fihrungsschiene gesetzt und einge-

schoben werden. Durch vorsichtiges Drilicken werden
Sockel und Stecker verbunden. Der DC 503A wird Ober
den Stromversorgungsschalter der Stromversorgungs-
einheit mit Betriebsstrom versorgt.

Zur Herausnahme des DC 503A wird die Verriege-
lungslasche (oben linke Ecke) gezogen, um die Verbin-
dung von Sockel und Stecker zu l6sen. Danach wird der
DC 503A gerade herausgezogen.

\

\\.’ 3

Untere Fiihrungsschiene /
Vermriegelungstaste

1431-21

Abb. 2-1: Ein- und Ausbau des Einschubs
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BEDIENUNGSELEMENTE UND STECKER

Obwohl der DC 503A komplett kalibriert und betriebs-
bereit ist, soliten die Funktionen der Bedienungsele-
mente und Stecker vor Verwendung (berprift werden.

Mit Ausnahme der intern steckbaren Bricke TOTALIZE/
TIME MANUAL, die im Servicehandbuch beschrieben ist,
befinden sich die Bedienungselemente des DC 503A auf
der Frontplatte. Im folgenden finden Sie eine kurze
Beschreibung dieser Bedienungselemente (vergl.
Abb. 2-2).

Da die Arbeitsweise der Bedienungselemente fir Kanal A
und Kanal B identisch ist, beschrénkt sich die Beschrei-
bung auf die Arbeitsweise von Kanal A.

DARSTELLUNG UND ANZEIGE
DER ELEMENTE

@ DISPLAY READOUT — Anzeige: Die Werte werden
mit Hilfe einer achtstelligen 7-Segment-LED-
Anzeige mit automatischer Kommaverschiebung
angezeigt.

@ OVERFLOW - Uberlauf: Das Leuchten dieser
Anzeige macht einen Uberlauf im Register sicht-
bar. ;

@ GATE - Tor: Zeigt den Status des Hauptgates an
und leuchtet wahrend eines aktiven Gate-Inter-
valls.

@ GHz/nSEC - GHz/ns: Das Leuchten von
GHz/nSEC zeigt an, daB der dargestellte Wert in
Gigahertz (GHz) angezeigt wird, wenn die Be-
triebsart FREQ A eingestellt ist, oder daB die
Anzeige in Nanosekunden (ns) erfolgt, wenn der
Zeitbetrieb eingestellt ist.

@ MHz/USEC - MHz/ps: Das Leuchten von
MHz/uSEC zeigt an, daB der dargestelite Wert in
Megahertz (MHz) angezeigt wird, wenn die Be-
triecbsart FREQ A eingestellt ist, oder daB die
Anzeige in Mikrosekunden (us) erfolgt, wenn der
Zeitbetrieb eingestelit ist.

@ kHz/mSEC - kHz/ms: Das Leuchten von
kHz/mSEC zeigt an, daB der dargestellte Wert in
Kilohertz (kHz) angezeigt wird, wenn die Betriebs-
art FREQ A eingestellt ist, oder daB die Anzeige in
Millisekunden erfolgt, wenn der Zeitbetrieb einge-

stelit ist.

('D Hz/SEC - Hz/s: Das Leuchten von Hz/SEC zeigt
an, daB der dargestelite Wert in Hertz (Hz) ange-
zeigt wird, wenn die Betriebsart FREQ A eingestelit
ist, oder daB die Anzeige in Sekunden erfolgt, wenn
der 2eitbetrieb eingestellt ist.
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WAHL DER BETRIEBSARTEN
UND STEUERFUNKTIONEN

FUNCTION - Funktionswahischalter: Wahit die
Betriebsart der Messung: Ereignis- oder Zeitzahl-

betrieb fiir den Z&hler.

BEACHTE!

TOTALIZE A/TIME MANUAL ist eine ,Entweder/
Oder“-Funktion. TOTALIZE A oder TIME MANUAL
wird mit Hilfe einer intern steckbaren Briicke ge-
wihit. Weitere Informationen hierzu finden Sie im

Servicehandbuch.

Das Stecken dieser Briicke sollte nur von qualifi-
ziertem Service-Personal vorgenommen werden.

AVG/TIMING - Mittelung/Taktfrequenz: Dieser
Schalter wahlt in Abh#&ngigkeit von der Einstellung
des Wahischalters FUNCTION die Taktfrequenz fiir
die Z&hlung oder die Anzahl der fir eine Mittelung
zu verwendenden Messungen.

DISPLAY TIME - Darstellzeit: Wahlt die Zeitdauer,
fur die ein Wert nach Beendigung eines Zahlvor-
gangs bis zum Beginn der nachsten Messung in
der Anzeige dargestelit wird. Mit Hilfe von DISPLAY
TIME konnen Zeitintervalle von 0,1 s (Linksan-
schlag) bis 10 s (Rechtsanschlag) eingestelit wer-
den. In der Stellung HOLD bleibt der Wert so lange
in der Anzeige stehen, bis die Taste RESET betétigt
wird.

RESET - Ricksetzen: In der Betriebsart TOTALIZE
wird die Z&hlung durch Betitigen dieser Taste
sofort auf Null zurlickgesetzt. Dariiber hinaus
arbeitet die Taste als Master-Reset um sicherzu-
stellen, daB die Anzeige vor Beginn einer neuen
Messung zuriickgesetzt wurde. Im weiteren kon-
nenalle LED’s der Anzeige Uiberpr0ft werden: wenn
gedrlckt, erscheint in der Anzeige eine Reihe von
Achten.

START/STOP - Start/Stop: Drucktaste, die als
manuelles Tor arbeitet, wenn der Wahischalter
FUNCTION in die Stellung TOTALIZE A/TIME
MANUAL eingestellt ist. Gedrickte Taste startet
das MeBintervall-Gate; geltste Taste beendet das
Gate.

Loiiny
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\Y Y

OVERFLOW  GATE nSEC 1SEC mSEC

RATIO A
TOTALIZE/

Abb. 2-2: Bedienungselemente und Anschlisse

2971-01
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Bedienungsanieitung - DC 503A
EINGANG KANAL A UND
PEGEL-FUNKTIONEN

CH A INPUT - Eingang Kanal A: BNC-Buchse zum
AnschluB des Eingangssignals fir den Kanal A. Die
Eingangsimpedanz betragt 1 M I 20 pF.

Maximale Eingangsspannung 200 Vs,

@

LEVEL - Pegel: Wahit den Amplitudenpunkt auf
der positiven oder negativen Flanke des Eingangs-
signals, an dem die Triggerung erfolgt.

SLOPE - Flanke: Drucktaste zur Wahl der positiven
oder negativen Flanke des Eingangssignals, an der
die Triggerung erfolgt. Geldste Taste wahit die
positive Flanke (+) und gedriickte Taste wahit die
negative Flanke (-).

ATTEN - Dampfung: Diese Drucktaste gestattet
es, das Eingangssignal ungedampft (x 1) oder x 5
(Taste gedriickt) zu dampfen.

COUPL - Eingangskopplung: Drucktaste zur Wahl
der Eingangskopplung.
DC-Gleichspannungskopplung (geldste Taste),
das Eingangssignal wird direkt an den Eingangs-
teiler gekoppelt.
AC-Wechselspannungskopplung (gedrickte
Taste), das Eingangssignal wird kapazitiv an den
Eingangsteiler gekoppeit.

® &@ e

SOURCE - Eingangssignalquelle: Drucktaste zur
Wahl der Eingangssignalquelle. In geldster Stel-
lung (EXT) werden die an die BNC-Buchse der
Frontplatte angeschlossenen Signale verwendet
und in gedriickter Stellung (INT) wird der rick-
wértige Eingang gewahit.

SHAPED OUT A — Geformtes A-Ausgangssignal:
Liefert ein geformtes Ausgangssignal, das vom
Ausgang der Formerschaltkreise des Kanal A
erhalten wird.

SHAPED OUT GND - Massebuchse: Massen-
buchse fur die geformten Kanal A-Ausgangs-
signale.

@) TRIG LEVEL A - Triggerpegel A: Gestattet die
Darstellung des Triggerspannungspegels von
Kanal A.

@ RELEASE LATCH - Verriegelung: Dient zur Verrie-
gelung des Einschubs. Durch Losen kann der Ein-
schub aus dem Stromversorgungs-Modul heraus-
gezogen werden.

SIGNALEINGANG

Eingangsquellen

Mit Hilfe des Wahlschalters SOURCE wird fir beide

Kandle entweder die BNC-Buchse an der Frontplatte (ex-
terner Eingang) oder der riickwdartige Eingangsstecker
(interner Eingang) gewahit.
Die externen Einginge haben eine Eingangsimpedanz
von 1 MQ 1 20 pF. Der interne Eingang hat eine Impedanz
von 50 Q zur Anpassung an typische Signalanschlusse
iber Koaxialkabel.

Eingangskopplung

Mit Hilfe der Drucktasten an der Frontplatte wird kapa-
zitive Eingangskopplung (ac) oder Gleichspannungs-
kopplung (dc) fir den AnschluB der Eingangssignale fir
jeden Kanal gewdhilt. Die Kopplung erfolgt, bevor die
Signale an die Teilerschaitkreise gelangen.

Teiler und maximale Eingangsspannungen

Ist die Taste fir die Abschwachung geldst (x1), wird
das Eingangssignal nicht abgeschwécht. In dieser
Betriebsart betrigt die maximale Eingangsspannung
200 Vs bei Frequenzen = 50 kHz. Bei gedrickter Taste
(x5) betrigt die maximale Eingangsspannung ebenfalls
200 Vs bei Frequenzen = 50 kHz.
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Empfindlichkeit und Frequenzbereich

Kanal A und Kanal B verarbeiten Signalamplitudenvon
20 mVef (Sinus), multipliziert mit dem gewahiten Teiler-
verhdltnis, bis zu 100 MHz und bis zu einem Sinus von
35 mVeff, multipliziert mit dem Teilverhaltnis bis zu
125 MHz.

In Abhangigkeit von der gewahiten Betriebsart ist die
untere Frequenzgrenze der einzelnen Kandle entweder
Null (Gleichspannungskopplung) oder 10 Hz {(Wechsel-
spannungskopplung).

Flanke und Pegel

Die mit SLOPE gekennzeichneten Drucktasten
bestimmen fiirjeden Kanal, ob die Triggerschaltkreise auf
ein negatives oder ein positives Eingangssignal reagie-
ren. Vgl. dazu Abb. 2-3.

Der Pegeleinsteller LEVEL gestattet es, das Hysterese-
Fensterdes Triggerschaltkreises aufden optimalen Pegel
des Eingangssignals einzustellen, um eine stabile Trigge-
rung zu erhalten. Mit Hilfe des Einstellers LEVEL kdnnen
Einstellungen Gber + 3,5 V mal dem Teilerverhéltnis des
Eingangssignals vorgenommen werden. Es besteht die
Moglichkeit, diesen Pegel iber den Ausgang TRIG LEVEL
zu Uberwachen.

b

REV B FEB 1981



r—

-

-

— I

r__ﬁ

j e

Bedienungsanieitung - DC 503A

Rauschimpulse

{A) Fehlerhafte Ziihlung

(B) Korrekte Zihlung

Abb. 2-3: Triggerverhalten bei unkorrekter (A) und korrekter (B) Pegeleinstellung

EINFUHRUNG IN DIE BEDIENUNG

VORBEREITUNG

Schalten Sie die Stromversorgungseinheit ein und
versorgen Sie den DC 503A mit Betriebsspannung. In der
Anzeige sollten ein oder mehrere Zeichen erscheinen.
Damit das Gerat mit derangegebenen Genauigkeit arbei-
tet, warten Sie 20 Min. (Anwéarmzeit), bevor Sie mit Mes-
sungen beginnen.

UBERPRUFUNG DER ANZEIGE

Die Uberpriifung der Anzeige sowie der Schaltlogik
des DC 503A wird ohne Eingangssignale durchgefihrt.
Die folgenden Tests dienen zur Uberpriifung der Haupt-
schaltkreise des Z&hlers und stelien sicher, daB die Mes-
sungen korrekt durchgefuhrt werden. Sollten Fehier fest-
gestellt werden, setzen Sie sich bitte mit lhrem Textronix-
Service in Verbindung.

Uberpriifung der LED-Segmente

Driicken Sie die Taste RESET, um die sieben Zeichen-
segmente fir jede Stelle zu Gberprifen. Es wird eine
Reihe mit der Zahl 8 dargestelit. Diese Uberpriifung kann
jederzeit durchgefiihrt werden.

Frequenz-Darstellungen A

Stellen Sie den Wahischalter FUNCTION auf die Posi-
tion FREQUENCY A ein. Mit Hilfe von AVGS/TIMING wah-
len Sie eine Torzeit von 100 ns. Uberprifen Sie die Lage
des Kommas, die Nullunterdriickung und die Lage der

Nt Einheiten. (Tabelle 2-1).

Tabelle 2-1
Oberpriifung der Frequenz-A-Darstellung
Einstellung Anzeige der Komma-
AVGS/TIMING Einheit darstellung
100 ns GHz/nSek 0.00
1 us MHz/ Sek 0
10 ps MHz/ Sek 0.0
100 us MHz/ Sek 0.00
1ms MHz/ Sek 0.000
10 ms MHz/ Sek 0.0000
100 ms kHz/mSek 0.00
1s kHz/mSek 0.000
10s kHz/mSek 0.0000

Wird das Element DISPLAY TIME auf Linksanschlag
eingestellt, kann ein schnelles Blinken der Anzeigelampe
GATE far kurze Gate-Zeiten beobachtet werden; bei lan-
geren Gate-Zeiten blinkt die Anzeigelampe langsamer.
Stellen Sie eine kurze Gate-Zeit ein (100 ms) und bewe-
gen Sie das Bedienungselement DISPLAY TIME langsam
im Uhrzeigersinn. Sie kdnnen dabei beobachten, daB die
Anzeigelampe GATE fur immer l&ngere Zeiten ausge-
schaltet bleibt. Ist die Position HOLD (Rasterposition)
erreicht, bleibt die Anzeigenlampe GATE sténdig ausge-
schaltet. Stellen Sie das Bedienungselement DISPLAY
TIME wieder auf Linksanschlag ein.

Periodendauer B, Pulsbreite B
und Zeit A — B-Darstellungen

Zeitbetrieb. Stellen Sie den Wahischalter FUNCTION
auf die Position PERIOD B ein und den Schalter AVG/
TIMING auf 100 ns. Uberpriifen Sie die Anzeige anhand
der in Tabelle 2-2 gezeigten Werte.
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Tabelle 2-2
PERIOD B, TIME A~ B, WIDTH B
MING-BETRIEB)

OB FUNG DER DARSTELLUNG
Einstellung Anzeige der Komma-
AVGS/TIMING Einheit darstellung
100 ns MHz/uSek 0.0

1 us kHz/mSek 0.000
- 10 ps kHz/mSek 0.00
100 us kHz/mSek 0.0
1ms Hz/Sek 0.000
10 ms Hz/Sek 0.00
100 ms Hz/Sek 0.0
is Hz/Sek 0
10s Hz/Sek 0.00

Stellen Sie den Wahlschalter FUNCTION im blau mar-
kierten Bereich auf der Frontplatte auf die Position
WIDTH B ein, wobei die Einstellung des Schalters AVG/
TIMING beibehalten bleibt. Uberpriifen Sie die Anzeige.

Stellen Sie den Wahlschalter FUNCTION im blau mar-
kierten Bereich der Frontplatte auf die Position TIME
A — B ein, wobei die Einstellung des Schalters AVG/
TIMING beibehalten bleibt. Uberprifen Sie die Anzeige.

Mittelung-Betrieb. Wiederholen Sie die vorausgegange-
nen Prifungen far diese Funktionen im grauen Bereich
der Frontplatte. Uberpriifen Sie die Anzeige anhand derin
Tabelle 2-3 gezeigten Werte.

Tabelle 2-3
PERIOD B, TIME A —~ B, WIDTH B
(AVERAGING-BETRIEB),
OBERPRUFUNG DER DARSTELLUNG

Einstellung Anzeige der Komma-
AVGS/TIMING Einheit darstellung
1 kHz/mSek 0.0000
10 kHz/mSek 0.00000
102 kHz/mSek 0.000000
108 MHz/uSek 0.0000
104 MHz/uSek 0.00000
108 MHz/uSek 0.000000
108 GHz/nSek 0.0000
107 GHz/nSek 0.00000
108 GHZ/nSek 0.000000

Ereignisse in A wiihrend B und Verhiiltnis A/B

Stellen Sie den Wahischalteer FUNCTION auf die Posi-
tion EVENTS A DURING B und den Schalter AVGS/TIMING
auf 1 ein. Uberpriifen Sie die Anzeige anhand der in
Tabelle 2-4 gezeigten Werte.

Stellen Sie den Wahlschalter FUNCTION auf die Posi-
tion RATIO A/B ein und den Schalter AVGS/TIMING auf1.
Uberprifen Sie die Anzeige erneut unter Verwendung der
in Tabelle' 2-4 gezeigten Werte.
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Tabelle 2-4
. RATIO A/B UND EVENTS A
DURING B. UBERPRUFUNG DER DARSTELLUNG

Einstellung AVGS/TIMING Kommadarstellung

1 0
10 0.0
102 0.00
108 0.000
104 0.0000
108 0.00000
108 0.000000
107 0.0000000
108 0

Manuelle Zeitdarstellung

Vergewissern Sie sich, daB die interne Bricke auf der
Hilfsschaltkreisplatine sich in der Position TIME MANUAL
befindet. Stellen Sie den Wahlschalter FUNCTION auf die
Position TIME MANUAL ein und den Schalter AVGS/
TIMING auf 1 s.

Die Anzeige GATE leuchtet und eine Aufwértszéhlung
wird dargestellt, wenn die Taste START/STOP einge-
driickt ist. Die Anzeige GATE erlischt, wenn die Z&hlung
durch L8sen der Taste START/STOP beendet wird. Priifen
Sie den Uberiauf, indem Sie AVGS/TIMING auf 100 ns ein-
stellen, die START/STOP-Taste dricken und die Vor-
wértszahlung laufen lassen. Wenn die letzte Dekade
(8. Stelle) von 9 auf 0 springt, leuchtet die Anzeige OVER-
FLOW. Wenn Sie jetzt die Taste START/STOP ldsen, kdn-
nen Sie beobachten, daB die Anzeigelampe OVERFLOW
eingeschaltet bleibt, obwohl sich die Z&hlung nicht mehr
andert. Durch Dricken der Taste RESET wird die Uber-
laufbedingung geldscht, die Zahlung auf 0 gesetzt und
die Anzeigelampe OVERFLOW erlischt.

Darstellung Summe A

Far diese Uberprifung muB die interne Briicke auf der
Hilfsschaltkreisplatine in der Position TOTALIZE einge-

steckt sein.

Das Umstecken der internen Briicke solite nur von
quaifiziertem Service-Personal durchgefiihrt wer-
den.

Stellen Sie den Wahischalter FUNCTION auf die Posi-
tion TOTALIZE A/TIME MANUAL ein. Auf der rechten Seite
der Darstellung erscheint eine Null. Bei Dricken der Taste
START/STOP leuchtet die Anzeigelampe GATE, die
erlischt, wenn die Taste geldst wird. Die Einheitenanzei-
ger sowie das Komma bleiben ausgeschaltet.



Flanke Kanal A

Vergewissern Sie sich, daB die Bricke TOTALIZE/TIME
MANUAL sich inder Position TOTALIZE befindet. Driicken
Sie die Taste START/STOP, wobei der Funktionswahl-
schalter FUNCTION auf die Position TOTALIZE A/TIME
MANUAL und CH A auf+ SLOPE (Taste geltst) eingestelit
sind. Bringen Sie den Drehknopf CH A LEVEL auf Rechts-
anschlag. Der in der Anzeige dargestelite Wert erhdht
sich jeweils um eine Z&hlung, wenn dieses Bedienungs-
element von Rechtsanschlag auf Linksanschlag bewegt
wird. Vergewissern Sie sich, daB die Zahlung sich nicht
erhoht, wenn das Bedienungselement von Linksanschlag
auf Rechtsanschlag eingestelit wird.

Wébhlen Sie jetzt die negative Flanke — SLOPE (Taste
gedrickt) und dricken Sie die Taste RESET, um die Dar-
stellung zu Idschen. In diesem Fall erh&ht sich die Zah-
lung jedesmal, wenn CH A LEVEL vom Linksanschlag auf
Rechtsanschlag bewegt wird. Bei einer Bewegung des
Bedienungselementes vom Rechtsanschlag zum Links-
anschlag wird der angezeigte Wert in der Darstellung
nicht erhtht.

Bedienungsanleitung - DC 503A

Flanke Kanal B

Stellen Sie den Wahlschalter FUNCTION auf die Posi-
tion PERIOD B, CH B auf + SLOPE (Taste geltst) und
AVGS/TIMING auf 1 ein. Dracken Sie die Taste RESET.
Uberpriifen Sie, ob die Anzeigelampe GATE eingeschal-
tet wird, wenn CH B LEVEL vom Rechtsanschlag auf den
Linksanschlag bewegt wird. Ein Zurickdrehen im Uhrzei-
gersinn hat keinen EinfluB auf die GATE-Anzeige. Ein
erneutes Drehen vom Rechtsanschlag auf den Linksan-
schlag schaltet die Anzeigelampe GATE aus.

Wahlen Sie nun die negative Flanke - SLOPE (Taste
gedriickt) und driicken Sie die Taste RESET. Wird nundas
Bedienungselement CHBLEVEL vom Linksanschlagzum
Rechtsanschlag und zuriick gedreht, passiert genau das
Umgekehrte, wie vorher beschrieben.

BETRIEBSARTEN

ALLGEMEINES

Im folgenden werden grundsétziiche Informationen
hinsichtlich der einzelnen Betriebsarten, sowie Messun-
gen fur FREQUENCY A, RATIO A/B, TIME INTERVAL
(WIDTH B und TIME A — B), EVENTS A DURING B und
TOTALIZE beschrieben.

FREQUENZ A-BETRIEB

In dieser Betriebsart wird das Eingangssignal fiir CH A
entweder an den rackwértigen Eingang oder die BNC-
Buchse an der Frontplatte angeschlossen. Um ein Nach-
stellen des Einstellers LEVEL aufgrund von Gleichspan-
nungspegeldnderungen zu vermeiden, sollte fir die mei-
sten Frequenzmessungen die Wechselspannungskopp-
lung benutzt werden. Da die Signale in repetierender
Form zur Verfligung stehen, ist eine Wahl der Flanke bei
Frequenzmessungen Gberflissig. Signale = 3 V,, brau-
chen nicht abgeschwécht zu werden; grbBere Signale
sollten so abgeschwiécht werden, daB sie im Bereich von
60 mV bis 3 V,, liegen.

Stellen Sie den Wahlschalter FUNCTION auf die Posi-
tion FREQUENCY A ein, wobei mit Hilfe von AVGS/TIMING
eine der kurzeren Tor-Zeiten gewéhlt wird. Stellen Sie das
Bedienungselement DISPLAY TIME auf Linksanschlag
ein. SchlieBen Sie das zu messende Signal an den Ein-
gang an und justieren Sie den Drehknopf LEVEL so, daB
eine stabile Darstellung erfolgen kann. Die Einstellung
von LEVEL ist in der Regel nicht kritisch, wenn Signal-
amplitude und Frequenz sich nahe der spezifizierten
Grenzen befinden.

Die Z#hlung &ndert sich von Anzeige zu Anzeige, was
durch Uitter in der Signalquelle verursacht wird. Andert

sich die Z&hlung ohne Grund, liegt es daran, daB der

DC 503 A nicht korrekt getriggert ist, was entweder an
einer unkorrekten Einstellung der Bedienungselemente
liegt oder von Signalen, die auBerhalb der Mdglichkeiten
des Zahlers liegen, verursacht werden.

Messintervalle. Bei der Einstellung der Triggerelemente
sollten kurze Torzeiten wie 0,1 s oder 0,01 s gewé&hit wer-
den. Dadurch kann tiber die Darstellung sehr schnell fest-
gestellt werden, ob der Z&hler getriggertist oder nicht. Die
endgultige Einstellung der Torzeit h&ngt von der zu mes-
senden Frequenz, der gewiinschten Aufldsung und der
zur Verfigung stehenden Zeit fir die Messung ab.

Aufidsung. Wird z. B. eine Gatezeit von 10 s eingestelit,
(Gatezeit = MeBzeit) bedeutet dies, daB der Anwender
bis zur Darstellung des MeBergebnisses 10 s warten muB.
Die Auflésung betrégt in diesem Fall 0,1 Hz. Die Wahl die-
ser relativ langen Gatezeit ist aber der einzige Weg, die
bestmdgliche Aufldsung und Genauigkeit fir Signale
unterhalb von 10 MHz zu erzielen.

Uberlauf. Durch die Verwendung einer Uberlauf-Anzeige
ist es maglich, die Auflbsung des Zahlers zu erhdhen.
Wihlen Sie eine Gatezeit, bei der die hdherwertige Stelle
so weit wie méglich links in der Anzeige dargestellt wird.
Beachten Sie die Zahlen, die rechts vom Komma darge-
stellt werden. Bewegen Sie das Komma so lange nach
links, indem Sie ldngere Gatezeiten einstellen, bis die
gewlnschte Genauigkeit erreicht ist. Die Anzeige OVER-
FLOW leuchtet, wenn die hbherwertige Stelle das letzte
Speicherregister (berschreitet. Den Zusammenhang
zwischen Gatezeit, gemessener Frequenz, dargestellten
Stellen und Uberlauf zeigt Tabelle 2-5.
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Tabelle 2-5
AUFLOSUNG DER MESSUNG IN ABHANGIGKEIT VON DER GATEZEIT
Gate- =100 MHz 10 MHz bis 1 MHz bis =1MHz Niederwertige
zeit 100 MHz 10 MHz Stelle
100 ns 2 Stellen 1 Stelle 001 GHz
1ps 3 Stellen 2 Stellen 1 Stelle 1 MHz
10us 4 Stellen 3 Stellen 2 Stellen 1 Stelle 0,1 MHz
100pus 5 Stellen 4 Stellen 3 Stellen 2 Stellen 0,01 MHz
1ms 6 Stellen 5 Stellen 4 Stellen 3 Stellen 0,001 MHz
10 ms 7 Stelien 6 Stellen 5 Stellen 4 Stellen 0,0001 MHz
100 ms 8 Stellen 7 Stellen 6 Stellen 5 Stellen 0,01 kHz
1s Uberlauf 8 Stellen 7 Stellen 6 Stellen 0,001 kHz
10s Uberlauf Uberlauf 8 Stellen 7 Stellen 0,0001 kHz
MeBgeschwindigkeit Nachdem eine stabile Messung ZEITINTERVALLMESSUNGEN

erhalten wurde, kann die Darstellzeit, die nach der Mes-
sung einsetzt, durch das Bedienungselement DISPLAY
TIME eingestellt werden. Durch Rechtsdrehen von
DISPLAY TIME wird das MeBergebnis langer in der An-
zeige gespeichert, wodurch die Zeitspanne bis zur néch-
sten Messung verlangert wird. Der gesamte MeBzyklus
wird von der Einstellung der Bedienungselemente
DISPLAY TIME und GATE TIME bestimmt.

Der Einsteller DISPLAY TIME gestattet unkalibrierte
Einstellungen innerhalb des Bereichs von links nach
rechts — von 0,1 s bis 5 s. Am Rechtsanschlag befindet
sich die Rasterstellung HOLD. In dieser Stellung bleibt
das Ergebnis fir eine unbestimmte Zeit in der Anzeige
gespeichert. Ein neuer Zahivorgang kann erst durch
Driicken der RESET-Taste, durch linksseitiges Verdrehen
von DISPLAY TIME oder durch Verénderung der Gate-Zeit
eingeleitet werden. ‘

PERIODENDAUERMESSUNGEN

Die Betriebsarten Periodendauer und Periodendauer-
mittelung gestatten es, einzelne Periodendauvermessun-
gendurchzufilhren oder mehrere Perioden deran Kanal B
angeschlossenen Eingangsfrequenzen zu mitteln. Diese
Betriebsarten eignen sich zur Durchfihrung von Nieder-
frequenzmessungen, bei denen es auf eine hohe Auf-
16sung ankommt, ohne daB die Messung besonders zeit-
aufwendig ist. Einfach ausgedruckt kann gesagt werden:
In der Betriebsart PERIOD B werden die Funktionen von
Signal und Takt im Vergleich zu der Betriebsart FRE-
QUENCY A umgekehrt (siehe Abb. 2-4 A).

Mittelung. Durch die Mittelung der Signalwerte (iber eine
groBe Anzahl von Ereignissen kdnnen die Aufldsung und
die Genauigkeit erhht werden. Dadurch wird aber die
MeBzeit verldngert, wie dies z.B. auch bei der Wahl von
langeren Gate-Zeiten in der Betriebsart FREQUENCY A
der Fall ist (Vgl. Abb. 2-4 B).

Niedrige Frequenzen. Bei Periodendauermessungenvon
Signalen unterhalb von 10 Hz und bei Messungen inner-
halb der untersten Dekade von 0,1 Hz bis 1,0 Hz wird die
Messung in Bezug auf Form und Amplitude empfindlich.
Fur den Fall, daB das Signal der Triggerhysterese rasch
durchtéuft, werden bei der Z&hlung Rechtecksignale be-
vorzugt. Nichtrechteckiérmige Signale werden mdglichst
am tiefsten Amplitudenpunkt bei maximaler Amplituden-
grbBe gemessen.
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Zeitintervallmessungen werden in den Betriebsarten
TIME A—B oder WIDTH B durchgefihrt.

In der Betriebsart WIDTH B wird die Zeit gemessen und
angezeigt, die zwischen dem gew#hliten Triggerpegel-
punkt der Startflanke fiir die zu messende Impulsdauer
und dem gleichen Triggerpegelpunkt der Flanke mit
entgegengesetzter Polaritat verstreicht (Vgl. Abb. 2-4 C).

In der Betriebsart TIME A—B wird die Zeit gemessen,
und angezeigt, die zwischen dem Triggerpunkt von CH A
und dem nachfolgenden Triggerpunkt von CH B ver-
streicht. Die beiden Punkte werden so gesteuert, daB mit
Hife der Triggerbedienungselemente des Kanal A der
Punkt gewahlt wird, an dem das Hauptgate eingeschaltet
wird, und die Bedienungselemente fiir Kanal B den Punkt
wihlen, an dem das Hauptgate ausgeschaltet wird.
(Vgl. Abb. 2-4 D)

Triggerung. Die zur Bestimmung der Triggerpunkte erfor-
derlichen Spannungspegel sind an die Ausgénge CH
A/CH B TRIG LEVEL der Frontplatte oder an den rick-
wartigen Interface-AnschiuB gelegt und kénnen mit Hilfe
eines Digitalvoltmeters eingestellt werden. Abb. 2-5 zeigt
typische Einstellungen der TRIG LEVEL-Spannung fur
verschiedene Zeitintervall-Messungen. Fir die Durch-
fahrung dieser Messungen missen die Kandle gleich-
spannungsgekoppelt sein, und die Koaxialkabel missen
korrekt abgeschlossen sein.

Pulsbreite B. Um eine Periodendauer zu messen (Abb. 2-
5, Signalform 3), ist es erforderlich, den 50%-Pegel zu
bestimmen. Stellen Sie den Wahlschalter FUNCTION auf
die Position WIDTH B und CH B LEVEL aufLinkgsanschlag
ein. SchlieBen Sie das Eingangssignal an die Eingangs-
buchse CH B. Die Anzeige GATE sollte ausgeschaltet
sein. Bewegen Sie den Einsteller LEVEL solange, bis die
Anzeigelampe B sich einschaltet und halten Sie den am
Digitalvoltmeter gemessenen Wert fest. Drehen Sie den
Einsteller LEVEL solange weiter, bis die Anzeigelampe
GATE ausgeht und halten Sie den am Digitalvoltmeter
gemessenen Wert fest. Nun subtrahieren Sie den ersten
am Digitalvoltmeter gemessenen Wert vom zweiten MeB-
wert und dividieren Sie dieses Ergebnis durch 2: dies ist
der 50%-Pegel.
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Abb. 2-4: Intervalimessungen

Stellen Sie CH B LEVEL zuriick, so daB der Wert des
50%-Pegels an der Ausgangsbuchse liegt und am Digital-
voltmeter abgelesen werden kann. Jetzt kann die Puls-
dauer in der Anzeige des DC 503 A abgelesen werden.

Betriebsart Zeit A—B. Fur die Durchfiihrung dieser Mes-
sung miissen Eingangssignale an beide Eingénge, CH A
und CH B, angeschlossen werden. Zuerst jedoch solite
die Spitzensignalamplitude, wie vorhergehend beschrie-
ben, in der Betriebsart WIDTH B bestimmt werden. Zur
TIME A—+B-Messung fuhren Sie folgende Schritte durch:

‘1. Stellen Sie den Wahlschalter FUNCTION auf die
Stellung WIDTH B ein.

2. Bestimmen Sie mit Hilfe des Digitalvoltmeters die
Spitzenamplitude und dber die Gate-Anzeige-
lampe die Amplitude des an den Eingang CH B
angelegten Signals. Errechnen Sie den Trigger-
pegel fiir CH B.

3. Unterscheidet sich die Amplitude des Eingangs-
signals CH Avon CH B, soist Schritt2auchfurCHA
durchzufthren.

4. Stellen Sie CH B auf den in Schritt 2 errechneten
Triggerpegel ein.

5. Wahlen Sie mit dem Wabhlschalter FUNCTION die
Position TIME A—B.

6. Stellen Sie jetzt auch den errechneten Trigger-
pegel fir CH A ein.

7. Die Zeitdauer zwischen dem Triggerpegelpunki
CH A und dem nachfolgenden Triggerpegelpunkt
CH B kann jetzt in der Anzeige angelesen werden.

Mitteilung der Zeitintervallmessung. Mit Hilfe der Mittei-
lung kénnen die Genauigkeit und die Aufldsung von repe-
tierenden Signalen verbessert werden. Der Mittelungs-
vorgang ist im Prinzip eine statistische Verringerung des
+1-Z4hifehlers. Handelt es sich bei dem *1-Z&hifehler
um einen echten Zufall, so kann durch eine Mittelung
mehrerer Intervalle das Ergebnis dem wahren Wert naher
gebracht werden. Um eine Mittelung durchflhren zu kdn-
nen, muB das zu messende Zeitintervall in repetierender
Form zur Verfigung stehen, wobei die Repetierfrequenz
und die Taktfrequenz nicht synchron sein dirfen. Mit dem
DC 503A kdnnen bis zu 108 Mittelungen sowohl als WIDTH
B-Mittelung als auch als TIME A—B-Mittelung durch-
geflihrt werden.
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Abb. 2-5: Typische Einsteliungen der Ausgangsspannung fiir CH A und CH B filr unterschiedliche Zeitintervallmessungen

EREIGNISSE A WAHREND B

Inder Betriebsart EVENTS A DURING B wird die Anzahl
von Ereignissen des an den Eingang CH A angeschlos-
senen Signals innerhalb der Zeit, far die das an den Ein-
gang CH B angelegte Signal den Kanal B triggert und das
Gate offnet, gezahlt und dargestelit. Vgl. Abb. 2-6.

Eine Messung wie in Abb. 2-6 zu sehen, kann wie folgt
durchgetiihrt werden:

1. SchlieBen Sie das zu z#hlende Ereignis an den
Eingang von CH A. Wahlen Sie mit Hilfe des Wahl-
schalters FUNCTION die Betriebsart FREQUENCY
A und stellen Sie den Flankenwahischalter des
Kanals A auf + SLOPE ein. Justieren Sie den Ein-
steller LEVEL so, daB eine stabile Darstellung
erhalten wird.

2. SchlieBen Sie das Steuersignal (Gate-Steuerung)
an den Eingang von Kanal B an. Stellen Sie den
Wahlschalter FUNCTION auf die Position PERIOD B
und den Flankenwahischalter des Kanals B auf
+ SLOPE ein. Justieren Sie mit Hilfe von LEVEL eine
stablle Darstellung.
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3. Stellen Sie jetzt den Wahischalter FUNCTION auf
die Position EVENTS A DURING B ein.

Durch das an Kabel B angelegte Signal wird Kanal B
getriggert und das Gate gedffnet, wodurch die an Kanal A
angelegten Impulse gezéhit werden.

Mittelung. Mit Hilfe der Mittelung kénnen Genauigkeit und
Aufldsung eines repetierenden Ereignisses pro Intervall
erh6ht werden. Mit der Anzahl der gemittelten Ereignisse
n&hert sich die Messung dem wahren Wertder Anzahlvon
Ereignissen pro Intervall.

VERHALTNISMESSUNG

Mit Hilfe des DC 503 A kann das Verhéltnis zweier
Signale, die an den Eingang Kanal A und an den Eingang
Kanal B angeschlossen sind, gemessen werden. in der
Betriebsart RATIO A/B (Verhaltnis A/B) wird das an den

@
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Abb, 2-8: Darstellung von Kanal A-Ereignissen wiihrend Kanal B bei getfinetem Gate (gesteuert durch das Kanal B-Signal).

Eingang des Kanals A angelegte Signal durch das an den
Eingang von Kanal B angelegte Signal dividiert und das
Ergebnis erscheint in der Anzeige.

Triggerung. Die Triggeroperationen sind dieselben wie
in den vorhergegangenen Messungen. Nehmen Sie
folgende Einstellungen vor:

1. Gehen Sie in die Betriebsart FREQUENCY A und
justieren Sie die Triggerelemente CH A wie fir nor-
male Frequenzmessung.

2. Wihlen Sie nun die Betriebsart PERIOD B und
justieren Sie die Triggerelemente CH B wie bei nor-
maler Periodenmessung.

3. Behalten Sie die Einstellung fir Kanal A und Kanal
B bei und wahlen Sie die Betriebsart RATIO A/B.
Das korrekte Verhaltnis von A/B sollte jetzt ange-
zeigt werden.

Aufidsung. Wahlen Sie mit Hilfe des Schalters AVGS/TI-
MING, der zur Wahl der Anzahl der Mittelungen des Kanal
B-Signals dient, die maximale Aufidsung. Fiir die meisten

L “—  Messunhgen sollte die kleinste Anzah! von Mittelungen,

die eine verninftige Anzahl von Stellen erzeugt, beriick-
sichtigt werden.

MANUELLE ZEITMESSUNGEN

Diese Betriebsart arbeitet analog zu der Betriebsart
TIME A-B. In dieser Betriebsart wird die Darstellung nur
von dem Schalter AVGS/TIMING und START/STOP
beeinfluBt.

Start und Stop. In der Betriebsart TIME MANUAL kann
eine Messung schrittweise durchgefihrt werden. Wird
der Wahlischalter FUNCTION in die Position TIME
MANUAL eingestellt (wobei die interne Briicke entspre-
chend gesteckt ist), werden in der Anzeige mit Dricken
der Taste START/STOP Zeitbasisimpulse gezahlt. Der
Zahlvorgang wird fortgesetzt und dargestellt, bis die
Taste START/STOP wieder geldst wird. Die letzte Z&hlung
wird dann solange in der Darstellung beibehalten, bis die
Taste START/STOP erneut gedrickt wird (in diesem Fall
wird weiter aufwérts gezéhlit)oder andere Bedienungsele-
mente betétigt werden. Durch Dricken der Taste RESET
wird die Anzeige auf 0 gesetzt. Mit Hilfe des Schalters
AVGS/TIMING wird die Frequenz der gew&hiten Zeitba-
sisimpulse vertindert und die Darstellung auf O zurick-
gesetzt. Die START/STOP-Funktion kann auch extern
Uber den Interface-Stecker an der Rickwand gesteuert
werden.
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Clock-Frequenz. Ist der Schalter AVGS/TIMING in die
Position 1 s eingestellt, werden Pulse von 1 s gezéhlt und
der angezeigte Wert steigt um 1 Z&hlung pro s, usw.

Sobald der akkumulierte Zahiwert sich oberhalb
99.999.99 befindet, leuchtet die Anzeige OVERFLOW,
wodurch ein Uberlauf im Register sichtbar gemacht wird.
Die Akkumulierung wird in jedem Fall mit der normalen
Frequenz fortgesetzt wobei die Stellen fir Dekaden ober-
halb 108 nicht mehr dargestellt werden.

SUMMIERUNG A

Diese Betriebsart arbeitet in der gleichen Weise wie
die Betriebsart FREQUENCY. Inder Betriebsart TOTALIZE
A (Summe A) werden Signale, die an die Eingangsbuchse
CH A INPUT gelegt sind, solange gezéhit, wie die Taste
START/ STOP gedriickt ist. Diese Betriebsart wird in der
Hauptsache dazu verwendet, relativ seltene und irregu-
l4re Ereignisse zu zahlen.

Durchfiihrung einer Messung. SchlieBen Sie das Signal
an den Eingang von Kanal A und stellen Sie die Trigger-
bedienungselemente in der gleichen Weise wie fur eine
Frequenzmessung ein. In dieser Betriebsart haben nur
die Triggerelemente von Kanal A, die Taste RESET und die
Taste START/STOP einen EinfluB auf die Darstellung.

Start eines Ziihlvorgangs. Drilicken Sie die Taste START/-
STOP und justieren Sie das Bedienungselement A LEVEL
so, daB die Zahlung startet. Das gesamte Z&hlergebnis
wird in ganzen Zahlen in der Anzeige dargestellt.
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Beenden des Z&hlvorgangs. Wird die START/STOP-
Taste gelést und keine anderen Bedienungselemente
werden betétigt, wird die letzte Summe in der Anzeige
dargestellt und beibehalten. Weitere Ereignisse werden
zu der Summe nicht addiert.

Erneuter Start und Riicksetzen. Wird die Taste START/-
STOP erneut betétigt, wird die Aufwértszahlung von ein-
gehenden Ereignissen fortgesetzt. Das ZAhlergebnis
kann jederzeit mit Hilfe der Taste RESET auf 0 zurlck-
gesetzt werden.

Externe Steuerung von Start und Stop. Uber den Stecker
an der Rickwand des Gerétes kann ein Start und Stop der
Z#hlung extern gesteuert werden.

VERPACKUNG DES GERATES

Fur den Versand des Gerétes an den Tektronix-Service
sollte ein Etikett mit folgenden Angaben beigelegt
werden: Ihre Adresse mit der Angabe der zusténdigen
Kontaktperson, die Seriennummer sowie die Service-
anleitung. Fur den Fall, daB die Originalverpackung
nicht mehr zur Verfiigung steht, wird das Geréat wie folgt
verpackt:

Schutzen Sie das Instrument mit einer Kunststoff-
hille oder &hnlichem. Verwenden Sie einen stabilen
Karton, dessen InnenmaBe die Gerdteabmessungen
nicht mehr als 15 cm tberschreiten. Schiitzen Sie
das Gertt, indem Sie den Raum zwischen Gerét und
Karton an allen Seiten mit geeignetem Fllimaterial
ausfillen.

Der Karton muB eine Testfestigkeit von 90 kg haben.
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@®FUNCTION : 1 <> b 2 72(3FFMIBEE — F D RIR%E

g,
VAN

TOTALIZE A/TIME MANUAL i@, ¥H5
r—FOMBEOAWIEL £, TOTALIZE A E 3 ol
(2 TIME MANUAL 013 R (3ARER S v > S TlIR,
Wrxrahidt, cOPr 0GRV TR

‘AL FFLRT OWIB~EhTVET,

Eii $§

TOTALIZE A/TIME MANUALZS 4 73
B2V TRYEH T ST ETRT AV,

@AVG/TIMING : 7 — Ml 223 TRV — ¥ > 70
BAESELETT, K5 HHREZIDL A ITIFUNCTION 24
wFDREICEIRZDET,

@DISPLAY TIME : A7~ b8 TLTHLEKNME
Hiibhd ETOREBRO RN ESRELET. TR
BER30. 1s(EE L v 21F0) 2 5 10s(FEEI L 2(F)
FTRILREBE I EHNTEEY, HOLDAE TIZRESET
K723 T, EMLALRRYIEONET,

@RESET : TOTALIZE A®— F CIE#I ¢ T 588 4 7
P hrEROICTRHOWLKRY Y - R4 vFTT, KD
BEICIZVBEIIC)—FT 7 2BRIZZVT T8
w2y b LTLHEBETEEY, COKF
#W3+r, T XTHOLEDIZ8HERENEZTTOT —
KPP rnF v TEET,

@START/STOP : FUNCTION Z 4 7 FHTOTALIZE A .~
TIME MANUALfLEICZ: » T\ 58, TEI¥r—bELT
HHLEY., K7L AZNDEMES, ~F 750 -
— MBI L. L) —EMT L. Y— MIFELET.
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nSEC uSEC

2971-01

) Fig. 2-2. Controls and connectors.

@ Japanese 2-3
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F 4 RIVADANSE LU L ~NILREE

@GCH A INPUT : F x> FNADELEANT 20D
BNCa#24T%+, A4 E—F- R 1IMQ | ¥#
Iz #20pF T,

AN

BAAHREEIOOVE—2TT,

@LEVEL : PN # 74> FNTANEYDIEEEA
DEVTEELEELET.

@SLOPE : M) ¥ REFT~NEANEBY DR —7%R
ELET, B LHBEAN TV AREIIE(+H) R D —
FTHLUAZNARETIIA() R o—7#8RLET.

@ATTEN : AHESPHRELET. Ko TW50
X1, MLAFRTWBHEIX5TT.

@COUPL : 7T v7Tx—FEIHICANES2&EET 5 ik
FRIRLET., R PR THERIDC. HLAEh
TWaREZACEERNLET,

MSOURCE : ANWEHHERIRT E224{ vFTT. K7~
ATV BEREXT)E, EYiRAifE AL nNair s
IDABhEREH, KZ-HHMLAZN T BER(NT)
1. AHESRI&EA > 79 —7 x4 X 2B LTHV 7
~AEohET,

@SHAPED OUT A F ¥> # /L ADESEHEEOH
hrEenET.

GISHAPED OUT GND:@ F v AN ANBENEIEY
NAEL»3FZ2ITT,

@G)TRIG LEVEL A:F *>FRNLANDFYHFEEL~SL
AE= VT EHIHDOEL - Vw2 TT,

@BLY—X-F9F TIFTTL L Rk 5B EMTHEIC
#522ATT,

ABDIZHOWT

AHAV—2R

A2 ¥ JLDSOURCE 2 4 »F T, Hii-v:1Ld BNC
247 % (EXT) 53R, ¥ —7 xf X« 3F 7
Z (NT) OWFRHIDATTRIRZIT T 748 (EXT)
ANTIZ, #IIMQ | EFNHZHI2TpFOEA ~ E—F > ZH*
Mo+, AE ONT) ALERETIE. 1§ 5HERHAORM
TN EBEETEHEINQ A E=F R ST S
7.

ANEe

BF v RS L TACE 722D CEN #8IK
L4, ZORMNMHSSHT v 73— 7 Blis @83 i
irbthE .

FyvTFk—2 e REXANRE

X1Fmz XS FNOREFOIEIZL , AR <32 L
BNCAF13 # 7 # ~O g K& AN EIEI2DC~50kHz T
200Ve— 7 7%, BiRi-¢<2 /LBNCAS =222 %~H50 k
Hzli Lo b—2 - v— « E— 7R ELEANEEIIGET
RHBZEHDTEFT, (MEHEOIHE W)

B4 > — 724 AANNIT R T F~ORKRE S ATTE
Fi#DC~580MHzT 4 VLIF (DC+v—27AC) T,

Japanese 2-4

BEBIUREEBL >

CH A3 LUFCH BI2100MHzLL T¥4=T20mVrms  125MHz
LIFI2T 35m Vrms D EHICWELIZ V. (TT42—%
X 5 L EORFIZ, BERSICA N T

EF v ANOBREIKY I v FIATEAOBIIZEY,
0 (DC#A) £7:1310Hz (ACER) DwThhrhTTY,

Zao—7E b~xn
%F v+ RILDSLOPERZ »iF. b HEIREHANES
DEZLFHIFROCWTRTIEET 222 EELET.

HF v ANOLEVELZ » P — LI RELL MY %
Wb b ) RO RTINS R -7 42 FE#HT
L34, (2—3HFTHEMTE ) LEVELa - b
O—nlt 3.5V (T FH2— 22 X524 2T a4
N5 DRETHETEF Y. TV~ R
IWAOTRIG LEVELE > Y v v 27 TE=Y T2 7.,
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SN SRR 20mV

N

1| O

(A) Bof-ho ¢

EAFYS R 74 F

S [ I N I N N

(B)IELWHDY =}

2—83E FYH - - L<AOBEICLDFIHAARDEE

BIEIZOWVWT

4

DCSOSARIEIRAZIRAT B IZIIBIHRAEND LR { ¥
FHEONIZLTF3W, Rzl 2l EH bbbt
4, ORI 2B/ IS (3200 PRSI LETY,

RRTAEP

E3 25T+ . DCS03ARIN ) —F7 7 F &Rk A
4w Frr.-asvr2nFRAMEiTVET, KIZHE<EF
w2l AT YOEBOTRANEBEELSEMICIT 2
BHICBETY., EFICEMLAVWETE2RY LS, Nt
ZrvmTlzBMuGbE T Eux,

V—F7ob-TAP-FX}
RESETEKZ 2L TTHE7 AL )—=FT7F%F
zvz LEY, EXLIRETIE, #U—FF7 M "87
##5ELET. SOLEDOF = v 2713215 2T 4 45tk
Td.

i A MR

FUNCTION Z 4 ¥ #FREQUENCY AfriiZEL 3.
AVG/TIMING 2 4 »F T, % — rEsf 2 100ns X EL X T,
W2 — | 2BBLT, PRENE, 0NREF v 7L E
¥,

#®2-1 FREQUENCY A ®RFxv?2
AVGS/TIMING 5 -
phaddl L T2 28 AT
100 ns GHz/nSec 0.00

1 us MHz/uSec 0.
10 us MHz/uSec 0. 00
100 us MHz/uSec 0.00
1 ms MHz/uSec 0. 000
10 ms MHz/uSec 0. 0000
100 ms kHz/mSec 0.00
1s kHz/mSec 0. 000
10 s kHz/mSec 0. 0000

DISPLAY TIMEZ2 > bo—n &2 KB L 2T D&
L7:F % . AVG/TIMING 2 4 7+ F D %7E %82 Ty — MR
HEIERIZGATEAS > U7y — 2 h5E { S L . 7 — FBERIAT
B3t oNTHBI W) LT AL 2MHTI
vy, Kizy— FERERE 2 100ms 120 L. DISPLAY TIME
arbo—nzw-o< DEEEAEIZEIL TFE v, GATEA
YU —F(3a b O—ILHHOLDIIEIZ A S F T A
LEEA,

AYB, B, $JUMMA-BMR

Y435 F—F FUNCTIONRAR A vF A Ajli s+ LD
F L DPERIOD BlZ. AVG/TIMING % 4 »F %100ns (=
HELET, U—FT7T7rERHE2 -2 :RLTHLM
FFE T,

Japanese 2-5
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®2—-2

PERIOD B, TIME A—B, WIDTH B
(TIMING MODE) EERFxv 7

Unit i
AVGS/TIMING 4 S h—4 INEAFER
100 ns MHz/uSec 0.0
1 s kHz/mSec 0. 000
10 us kHz/mSec 0. 00
100 us kHz/mSec 0.0
1 ms Hz/Sec 0. 000
10 ms Hz/Sec 0. 00
100 ms Hz/Sec 0.0
1s Hz/Sec 4]
10 s 0. 00

AVG/TIMING 2 4 7 F D &EIFEZ T2, FUNCTION 24
v F BRIE SR NADHCETOWIDTH BIZEELFT.
)= FT7 FDOERYFIELIHEDET .

AVG/TIMING 2 4 vF D REITEZ I, FUNCTION 24
v F AFHE SR NDFCEIFOTIME ABIZEKEL 2T
= k77 FOERFELVWIEDE T

PRL—=2rd - 2= F | HiE AR NDIKEE T ORREELS
SWTHIR LN F = v 7 21TV E T, FARA 7F D&
HTEIE2—3DNEI NN —FTT FOERRHIFRLENLS
S E T,

#£2-3
PERIOD B, TIME A—B, WIDTH B
(AVERAGING MODE) ®ERFxv 7

\ Unit —

AVGS/TIMING Ao Shr—4 INRETR
1 kHz/mSec 0. 0000
10 kHz/mSec 0. 00000
107 kHz/mSec 0. 000000
10° MHz/uSec 0. 0000
10t MHz/uSec 0. 00000
10° MHz/uSec 0. 000000
10° GHz/nSec 0. 0000
107 GHz/nSec 0. 00000
10* GHz/nSec 0. 000000

BMMtbD A~ FPABIUA/BER

FUNCTIONZ 4 vF #EVENTS A DURING B(Z., AVG.”
TIMINGZ A vF#1LIZEELET. 2 -4DLH5%—
FT7 bDERFELNLLEZPHEDTT,

FUNCTION Z 4 »F #RATIO A/BIZ. AVG/TIMINGZ 1 ¥

FE1ICHEELET. 2 4DEHHNV—FT7bnFE
TR LN ST,

Japanese 2-6

F2—4
RATIO A/B AND EVENTS A
DURING B ®RFx1v 7

AVGS/TIMING N AFTR

1
10
10
10°
10¢
10°
10°
107
108

i

M7= 2 7LER

WU ERER EO Y 2 HTIME MANUALLYL &2 %
TwWwAbI r2RELET. FUNCTIONZRA »F % TIME
MANUAL Iz, AVG/TIMING R A vF % 1IcEELE Y.

START/STOPEK ¥ » 24 LiAL LGATEA » ¥ 7 — # ¢
AL, AW bamT 3nrERENE T, STARTS
STOPKZ v #Mkp$+ 2L, A7~ biEdA b v 7 LGATEA
LUy —2I3E2 FT. AVG/TIMINGZ A »F %100ns(2d%
= LTSTART/STOP K » %3 LiAA. A7+ 21TbH,
=T O—FRDF v 7 EITVET. B ELOH (8
#7H) 22955 0oE{LT 5 LOVERFLOW S » ¥ 7 — 72
S %23, START/STOPKR 7 » ##RL T, A7} ®
Pk LT LOVERFLOWA > Py — 9L 2 TH D
SrARERLET, RESETEZ > ##LTA—y7a—HK
Wr sy T LEd. 7> FIZOICA YOVERFLOWS ¥
r—gI2HLET,

PR A WK
COF = v 7 BT MR DY v E,
TOTALIZEDIBIZT A2 LENXHN T .

ra
CE O
Cusinnc
MBOHEVICRATVWAEVLER, o0
BAEHLADEICE, ST FEELTRAT
3,

FUNCTION Z 4 »F #TOTALIZE A/TIME MANUAL {.
BIZHELTTFE W, V=FT7 rOBELEMOERRHO
24 5TWwaI L 2BEH TRV, GATEAS » ¥5r—#13.
START/STOPK 7 AL A L TV AREI A4 L | ¥R
FTAENAEY. BIEEREPIBSENIFETT.



FrRNAOIO—F

TOTALIZE/TIME MANUAL & 4 > 2HTOTALIZE {wi& (=
HHoTWbI E#MERALEF, FUNCTIONZ 4 v F %TOT-
ALIZE A/TIME MANUAL(Z. CHA®DSLOPE # + (LA
FAWIREE) [CEL., START/STOPER Z » 24 £4.
CHA LEVEL 2> to—n#®#HEILET, V—FF7T2 &
RlEarbre—nEtivrokE (PRTRZEIDFET) ~
BEITZEiC1AY - rEoMmLEd, o bo—tk
PHBENBLTLA7 F3MMLEFEA.

Aa—7% — (K¥ 2 LAALMZKE) icLT) L v}
cHRZEWLET., AEIICHA LEVELZ> bo—n %
Ehrof~BlY 147> b¥MLEST, 3> bo—n*
LimbhE~BLTLAY Y MIMLFHA, :
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FyrrxBnzxo—7

FUNCTIONZ 4 ¥ #PERIOD B(Z, CH B#SLOPE % +
(R 2 LA AWIKEE) (2. AVG/TIMINGZ 4 vF %
T ELF ¥, KICRESETKRZ > 2L F4.CH B L-
EVELa2 > bo—ndtHrsk~EL T <{ EGATE 1 >
Pr—dhRTAILEENT T, RiIca bu—n#®
Hi~BEIL TLGATEAS > ¥y — 2 (158 L 7-F $ °R{bizk
INFRA, L) —EALLEAET EGATEIZA 7274
GATEA > ¥4 — #7323,

SLOPE# — (K% > 24 LIAALZIKNE) 2L T, RESET
R %ML %4, CHB LEVELa > ho—naEr L
~EIL T, AR e FEOMErEO RS It 2R LE T,

¥B{EE—F

B =

Z Z TIIFREQUENCY A _RATIO A/B.TIME INTERVAL
(WIDTH B3 L IFTIME A—B)EVENTS A DURING B, TO-
TALIZE, DEBRIEE— FICBT 2 — 8092 Ridkds L URlE
HiklzoWTHHL 3,

BiEBAE—F

ZHDE—FTRANEIECHAA Nz A& L 3,
HRIIHREAS > 9 —7 =4 R F LB HHE ST LD R T P
I2TirvE 4+, DCLr~<nd®EiNz L 5LEVELD > po—
NOBEEEEL/HIZ, HERMETRIEL{DEHFAC
HAETHWFET . HEBRRMETII SN ELans s
Iz, SLOPED REFVEH N ZHA., 3Vpp LTOE
IR SEIEIS ) AN 0L EDHE(360m
V—~3Vp pOiiBNE TIREEE TTE W,

FUNCTION R 4 ¥ #FREQUENCY AfiIi&(Z.AVG/TIMING
24 vFIFE VY — FPEMIC &% L £ 4. DISPLAY
TIME 2> Fa—aRERILY 2 IV fiEICHELEFT.
BEFTREBMEEA 2R 7 KL, KELLERD
#BoNBLIICLEVELa > bo—n &#%L ¥, LEVEL
3L Fa—ADEEL, 5V OIREE X TH RS R R R
HETAWERD, ZAEM»LIHN ZHA,

LLARER S —FT 2 b aNETLI2EDLBL Y &
BAX, GBIy v REL T T, A7 bAEE
LA EHLBEIT. DCS0SA R I RYIIC ) ¥ER T
FHA, JHIEF, I PE—AHNFELLEEZIRTH AL
AT OB EBAIESYANTERTWE DN
FhrTd.

MBAF—s30 . PYH a3 bOo—NEFHBET ST
o — F IR #0.1s 2 0.0ls BREN G VRIS EEL 2T,
ZAFBEATL I PUFERTVE L VEWLES Y —
FTP7 bREBLTCHIEIZ7 A—Fxv23h 3+, ¥—
FEFMI DB A BN REES SO REEK. v RELEND
SHREEE. RIEICHITABEFMICE > T E 3.

SMRE . Y — BRI 210 (2BINT B X, WEHTLNLE
RENSF T, 0PI CRIEAD EEAH, JhizE )
O.1Hz D b I L N E 3108 RN A 7 > T L10MHz
LITodg s iz L TIE 8L TRz ) 2+ THA—
N7a—FEIEEHNFEA.

F—=n70— A =T 0—-DERIZL ST, A 79D

FMAER LN EL T B EHFTEZY ., MEMDW LD

Hirtbo-or L EICEREND LI, ¥ MREEIZAEL

FF BN TORFORIZEHL 4. 2 B4 9MEED

#Bona3 Ty — bRElE# RS LT E, DHE2ERIC

BHxezd., BREUOKMERAPL—Y - LY RS LT

—ss7 00— L 728, OVERFLOWA > ¥4 —#hs@L £,
— FREH. BUER B, BRNIEB IO — T —D

MnMiEIzR2 -5 T,

Japanese 2-7
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E2—-5
K= b« 24 LEREDRBAE
| O MHz~ | MHz ~
F—ph-B24L  >100 MHz | 00 MHz | O MHz <1 MHz LSD
100 4S 2 K1 1 # .01 GHz
1uS 3K 2 1 1 MHz
10uS 4 ¥ 3 2 ¥ 1 # 0.1 MHz
100 u4S 5 ¥y 4 3 #r 2 #r .01 MHz
1 mS 6 1 5 #7 4 1 3 # . 001 MHz
10mS 7 ¥ 6 ¥ 5 ¥ 4 . 0001 MHz
100mS 8 #1 7 # 6 7 5 #7 .01 kHz
18 OVERFLOW 8 1 7 ¥ 6 #1 . 001 kHz
108 OVERFLOW OVERFLOW 8 M7 7 . 0001 kHz

MEL—F D TELLERYESL LA SDISPLAY TIME
arbo—ATHEV—FEZHROET, o b 24
Hapz@Ed &, L0 RVEE, MIESERIBRENET,
FREER L A7 - FREMlIC L T "RIE—FRR" A1 70
HREHFET,

DISPLAY TIME 2 > b 0 —L(3#0.1s(MINGIE) A 5 $)
5s FTIHKETIHEEADF ., AL uvsFVafiE
(FHOLD X L 3 2T 2+, HOLDMI & TIIREDNH 7 >~
Mz b7 ah, SR REINET, FlAAT7 bR
FUIRESETHK % > 48 L TH LDISPLAY TIME 2> h & —
AEHOLDILEA L34 h, 2y — MBI 2R Z
LBIrICk-THBIIENFTEZT,

AYBE—F

A B WG IZEMEMMEDZ, CH B ICAhIRES
O 1 FMORES 2 WIIHREBOTHE2RET S 2
rictoTtEohEd. S sDE— FIIERERMEIZS
W TE B CREOSRER B NICERTT, MHIZS
Z{¥. PERIOD B¥E— FIIFREQUENCY AE€—FizBl} 515
Broovrn@Essiich 20T . 2-4AEBE

FRL—S2¥ L EZROMES A Xy Pob->TRESHE
SEMF A EicE T, MAELHES LIF5 2 HTE
T4, SHITRERMEREL XA LICENEY. T4b
H£FREQUENCY AE— FiZBwWT. I DRy — biFl %
BRI ELRETT. 2 -4BEBM,

B 10H2LL FOES . #120.1-1.0Hz nfE50EM
WETIE, BHEE L CIREA Y12k - TEEICRIE BT
fbL2F, Las-ThU A 27 > AR ZBEN
12EET 2 LS AES, T bbb ARESEIERIEICIEE
LTwE 4. EEH ok S iHUE. ok T L HEik
nuE»TTZ 2T,

Japanese 2-8

YA AF—3 0 - E—F

94 b4 =S BEICIZI2ZONDE—F, T4bL
WIDTH BXTIMEA—B, #BIRT B e »TEFT,
WIDTH BE— F Tl3iiFo 2 SO 2MEL V.
ShsH 24, CH B SLOPEXLEVEL 2 >~ Fo—nT&E
LAaSThAT Y ID A4« — FHONL, B~ T
N2 —TDET AL v — FHOFF$+5%512CH B |
Jyar-arba—LTHELET. 2 - 4CEZBH,

TIME A—B®— F Tl 2 % Lo 2 Sk £ 8% L
+4.CHAMN)Z a3 bo—nTA{ 77— F%20ON
+28% CHBarybruo—nLTAL > ¥—EOFFT
D RELEYT. 24D HBM,

PUH BRSO —THIZ P EEXET DI
SEAEFE L~ BifizeR L OCH A/CH B TRIG.
LEVELE > » ¥ v v 2 F 7213184 > ¥ —7 =4 KT,
FUIN KNI A= TE=STHIENTESET,

2 S5ETIE. T4 LAy —nMEICET B REKN
7:TRIG LEVELEEZEN RENTE¥. Th b DEE
EIF3BEEF v AnEDCIEA v 7Y 7L, 5D
BEEFHEST S oo, Ry — 70 #EYIickiEL 2
4,

WIDTH BE—F (A 22 MIET 21202 (2 — 5EK
F23588) .50% L ~ILATHRGE X fuald 40 £ & A FUNCTION
% 4 vF #WIDTH Biz&EL. CH B LEVEL2> B —/b
AEEBLLSIFCOMEZTELEY. ANESECH B

AHaRZZIAALET. ZORIETIE GATE 4 97
— F ISR YA, GATES > Py — 9By 53T,

LEVELZ > bo—2RBIL TS, SBLARENT N
cHEL b A DEAFLELET, ZHICLEVELT S b
o—nFE L. GATEA » 7y — HHLL0§D T
- KN A—FD@HAEEELET. BLHDT VY
W KL P A—FOFHIEL ) 2EBOGRMEZLE. £
NEX2TEN T, IH0%L AL TT,
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= =
A, + ) r m

b BT (X 10) |
B. RT3

0Ty
c. Zf_:‘_ji ---d-zds wiome

+SLOPE EXFR —SLOPE
VA
AN H {_— {_" _f__ {—_ { ‘
TIME A—B

D. 14 FA44
A&y —si L At
I |

2— 4@ A y—sinME

FUEN e KA A—FDOREMBHE0% L ~NIZh B L
4=, CH B LEVELZ > Fo—n® &L 3,
DCS03AR O E R T N ZAPEE AN 23,

TIMEA—BE®—F ! ZORMETIICH A.CH B 4245
SHANERAI LWL ETT. E— 7 ESIEEIIWIDTH
BE—FTHR~AEIHICHRELET,

TIME A—B #EIZRICHE~S FMETITVWZ T,

1. FUNCTIONR 4 »F ZWIDTH BizixEL 7.

2. WIDTH BE— FTH~ALFHEIZE->TE— 27 iRE:

FrrANBIZANENEESOPI A - L~ E
WELFT,

3.CHAICANENEESH, CHBIZAWTSES
LRLIHAIZE, oS L T2 oFER2H
UH#EDELET.

4. CHB LEVELZ > b —n 22 TR FY & - L
f\‘JH:f&’i L 2 ‘3‘0

5. FUNCTIONZ 4 »F #TIME A—BIiz&AEL 4,

6.CH A LEVELZ > bO—n %3, TRDIZF V7 - L
~NVICEELFE T,

7. BADF rrANCERINLESICLIY, Fr
FNADFNHF LA EF T FABDOLI) A
L~ B BRI 2 2DCS03 AR A FR & 1) FEAELY
i-‘g‘u

A AT —=r30  PRL—2Y TR T
EIT9 LIt »TEVELESOMEICBIT2HEL 7
WMhed FEIFB b0 TaET, TRUL—P 70 L 558K
PR, A1 AT POBREFIRC I LI
NFE4, 1 A7 POBRENAYIZT ST LTHNIE.

INELDL o —rsnB AT b LD, D IEMEY
HiciEo23F, $4 L8 — DT RL—D 7
I3, METREAL 72— 330V EZ I hE
AW FHA, SHICERVELEAEEIEIAYSF -~ 270 v7
cL—FERALTWTIEA N FHA. DCH03AR TlI,
WIDTH BP~<L—%>7_ TIME A—=B T~XL—V 7
DELLDHETLI? FTTFVv—J 7 TRETEZE
T,
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ALEVEL

15V (TTL L <)
0.00V

50%
B ﬂﬂ' ‘ lﬂm)
: i : 1 |43
y ) | DURATION | 0.00v
| : j<—WIDTH B—!
: 1 €—F
\ 1
1 1
B LEVEL T b A LEVEL
pe 1/ sk e
! | IEYESA T YRSM
: + SLOPE - SLOPE '
——_——) ‘100N _ B LEVEL
A LEVEL o O ® o L
(I
I i
ov TIME
: A-B
E—F

2—5E CHASBIUCHBOL~LHHRERE

BEMPDALI X PAE—F

EVENTS A DURING BE— F Ti3, CH AlZiEEEhA
Ny AT PERET. A FIECH B A NS
ERAESICE2TYy—FrENET, E9BALIFER
TOAEIZ@BBL TV S22, ~> FADMBAE ) —F
T7hiz&ErEan:zd. 2 - 6=EHMH,

2-6RIZREIN TS L) LWERR, KDOTHTITV
F¥.

1.CHAIZ, 27> FFREES2ERLE T,
FUNCTIONR 4 »F #FREQUENCY{Li&IZ. CH A &
SLOPEZ +HIZHEL T, KELLETRIELND
L IHICLEVELa » bPuo—n##L £7.

2. CHBicaryte—niE5&# A LZ$. FUNCTION
24 vF #PERIODIZ, CHBDSLOPE# +IZ &ZELF
T BELLERZPELND L HIZLEVELD » b
—nEFREeELIET,

Japanese 2-10

3. FUNCTIONZ 4 ¥ #EVENTS A DURING B I8
L.

CH B NENH» b 7E3NBEY— FHIMECH AN L
AT bENET,

FPRL—Uvd  TL—V 73RN ELESD, >~ %
— SARIEDOKEHE - TMEERX BT A0V T, £ %
DL~y FEEHLAEY., L) ERELHEISEYEET.

A/BE—F

DC503AZIIICHA BIcAT SN 2ESDHEFMET S
DIZLHWBLBI LI TEET.,

RATIO A/BE— F T, CHA [CA WX 7G5 DRKK
2CH B ICANENIESDE KB TE - /1lErTRREIN
- e
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hYH 94T I
l #—b e A—Tmm
e >
I |
CHB AN
&S
! |
| |
| |
| |
[ [
| |
| |
CHA A \ I
=s
| |
| |
I I
| |
CHA
Ay AR} r | | |

2— 6@ EVENTS ADURINGBE—F

FPUHFrFNnABLUF o FNBORIA e 2
Fo—ould, FRERCE 223 RO ME 2159 BRI L
BTRFRIEA)EEA, P F 22 bo—nldkok
JITHELET.

1. BFENAE— FORTRNLTFHHIZSES>TF ¥ %
WAD RN » 32 bO—n %, 0O EKEHE
LRERICHEL T,

2. BMWBE—FOETER~NLTHIZFESTF v F 0
BORNA a2 ba—n%, iHOREEEENES
EitkizHEL £§.

3. FrrRANnABLIUCFYFABORYYT 2}
o—nlgFDFEFIoL T, RATIO A/BE—F Z8IR
L3, ERELIEAZRRENET,

SMBE © AVG/TIMINGZ 4 v F(F v RN BOEG DT~
LS ARBERE TS b a— A LET) ZRKD R
PBLNBEIRRELET. EOMENHE. HDH
Bt BAET BRADFHEITL T

BfMv=a17L-E—F

ZHOE—FIATIME A—-B%#THTT+o 7a9izir,
AVG/TIMING Z £ vF LSTART/STOP Z 4 »F O & b Fom
ICREEE 52 %4,

BBk & ik : TIME MANUALE— FIZR b v 7 = 7 & v 5
FREFEI A T2EEFEZHILATEET, FUNCTION =
4 v F #TIME MANUALfZ@®EIZRE (NS v > oo(dEY)
ZAUEIZRELTEE2E3) T2 L. START/STOPRAA ¥
FHME NI BRIZ, P4 L— R NI ADH T b HE
FDF4, A7 FIISTART/STOP A A vF AR E N3
FTMHEEL, BRENET. BEoA7 - M, D
STARTa~=> F#AL (A7 FHXBUCMEBEINLE T
FC, gl ar be—nE2EIZEEFE T, BRE
NFEd. RESETR X 24 ERIF0IZAN T,
AVG/TIMINGZ A »FZ2UINMZBE, A7 FENE T
A Lx—2Z « 3 ZADFEEHIEDLYD, XorlFoiz) & v
FE#rE¥. START/STOPHEAEIL. A > 9 —7 =4 &
i2k-T)E— MREEZT I LHFTEET.

Japanese 2-11



Operating Instructions—DC 503A

0y P+ b—F I AVG/TIMING Z 4 »F 5% 1 sHLIEBIZE
TNTWAE, 1EEBO, L ZFIH AT 2 P ERERIZ
1Ay b/ BTHMLEY. FOMBORENHE LA
T

mE A > b £199,999,999 %4 2 5 L . OVERFLOWA >
Uhy—3EBL LRI =T - LTSI L
2RLET. L LERF TR LWIZTTAY > Mi#
¥or—FTHREXT.

WA WE—F

ZNE— FIIFREQUENCY AE— F 2 FEITT+ o 7riy
I2iTvwEd., CHE—FTIICH A AhiZERE R ES
Ax>rHEHT7FEN, TOMAEFERENT Y. &
RIZSTART/STOP KR ¥ »H# LiAZE L TSTART{LEIZZ -
TwWabM, x4, CHE—FIA < b FiclLy
RIS, FLETHNTH BEHEICENTY,

F 5% %CH A AJjic#EsL. tUA a3 -0
PRAKBMENEBEGLFERRIZRELET, FroFLAD
AN P arbr— RESETHK % >, START/STOP
Ry o #ERLET,

Hr P OMLS I START/STOPK Y %40 .CH A LEV-
ELa>ba—n%, A7 PGS A0IEICHEL F
T, mMEH7 L MIABYFERENALKLOHENL T,

A POMIE C START/STOPK & » Hifia S, fhod 2
v ha—nAEET L iU, B0 P -2 L3RRSI N
2FFrANET, COREBTIEA < bAE2TLM
HEnFdA,

YRS—bPEY4Ey b START/STOPK ¥ > 2 HUHT &
AhLizA = FMiEREA TV b—F iz snT
WXF4, AT h20ICT A3, RESET K 2401
3.

YE—=F - XF—F/Ab2 T A7 OB EFLR

BEA v ¥ —T =4 2OEEHKIZEN, VE—-MMEEITE
TO

Japanese 2-12

Wa K&

WIARE -SRI T EmEERTEMECH
Harcaxzds, LLEORMAFLWERZIZKRD L S IZTT
T TFE N,

BuogkiRETsonicRIzFLe s y— DL
SHMTL AT, BMENES LD bL1senfi Rvdikiy
FoR—LBEEFHREL., FOREOPIZTILI L - T 17— 4
DES3Hrva i, ETEAICHEICHE BiKDH
WSt ESET, BET 7L LKA FFATI—
L4, ZOMBIZOWTIZI5ke /o Ll EDFEDEEEDT
s TT.



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.
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Section 3—DC 503A

THEORY OF OPERATION
BLOCK DIAGRAM DESCRIPTION

Introduction

For the following block diagram descriptionrefertothe
Block Diagram foldout page at the rear of this manual.

Channel A and Channel B Amplifiers

There are two inputs, CH A and CH B. Signals to be
counted or timed are appliedto either or both channels via
front panel bnc connectors or via the rear interface. The
front panel inputs for both channels areterminated with an
impedance corresponding to a resistance of 1 MQ
paralleled with approximately 27 pF. The rear interface
inputs to both channels are terminated with aresistance of
approximately 50 Q. Both channels are identical up to the
Signal Routing circuits.

Each channel contains an ac/dc coupling switch, a X1
or X5 attenuation network, a buffer amplifier circuit acting
as a comparator that corgpares the incoming signal level
against the triggering level as a reference, and
amplifier/Schmitt circuits driving the signal slope selec-
tion functions in the Signal Routing circuits. Each channel
also contains an operational amplifier serving as a X1
buffer circuit, supplying a buffered version of the trigger
level at the front panel tip jacks or rear interface connec-
tions.

NOTE

The remainder of this block diagram description
discusses the signal paths through the remaining
circuit blocks and the typical events related to each
mode of operation (FUNCTION) listed on the front
panel.

FREQUENCY A (Variable Gate)

For this mode of operation the CH A signal passes
directly through the Signal Routing circuits to the Decade
Accumulators. The signal is counted by the 1st DCU, then
the 2nd DCU, and then by the 6-Decade Counter (atotal of
eight decades). In the FREQUENCY A mode the Time
Base signal is routed to the + N Circuit (variable gate) to
generate aMeasurement Gate (viathe Gate Generator) for
the desired measurement time. At the end of the Measure-
ment Gate interval, the accumulated count is latched in
the 8-Decade Latch/Multiplexer circuits, converted from
BCD to 7-segment information and displayed on the front

panel with the proper decimal point location and correct
annunciator illuminated.

The Measurement Cycle Timing circuit determines the
Display Time, clears the Gate Generator circuits, loads
(latches) the decade counters, and resets the countersfor
the next measurement cycle in all modes of operation.

PERIOD B (Variable Clock)

In this TIMING mode, the CH B signal is passed
through the Signal Routing circuits to the Gate Generator
and the Time Base signal is routed to the ~ N Circuit
(variable clock). The =~ N output is routed to the Count
Input of the Decade Accumulators and the Measurement
Gate is generated by a single period of the signal from
Channel B. As before, the accumulated count for this
mode and all subsequent modes is latched, decoded from
BCD data to 7-segment information, and displayed on the
front panel with the correct annunciator illuminated and
the proper decimal point location.

PERIOD B (Averageable—100 ns Clock)

For this AVGS mode, the Time Base signal
(10 MHz = 100 ns) is not divided; it is applied throughthe
Signal Routing circuits directly to the Count Input of the
Decade Accumulators. The CH B signal is routed to the
-+ N Circuit. The = N output causes the Gate Generator to
generate aMeasurement Gate interval equal to 10" periods
of the CH B signal. The Time Base is counted for 10"
periods before the accumulated count is latched for
display.

WIDTH B (Variable Clock)

In this TIMING mode, the 10 MHz Time Base is routed
to the = N Circuit. The = N output (variable clock) is
routed directly to the Count Input of the Decade Ac-
cumulators. The CH B signal is used to generate the
Measurement Gate (via the Gate Generator). A single
pulse width at the output of the Channel B amplifier
generates the gate.

WIDTH B (Averageable—100 ns Clock)

In WIDTH B, AVGS mode, the Time Base signal is not
divided by N; it is routed directly to the Count Input of the

31



Theory of Operation—DC 503A

Decade Accumulators. The pulses at the output of the
Channel B amplifier are routed through the -+ N Circuit
whose output causes the Gate Generator to develop a
Measurement gate equal to 10" pulse widths.

Counts are accumulated in the decade counters during
either the positive portions of the pulse widths or the
negative portions, dependent on the SLOPE polarity
selection for the Channel B signal.

TIME A — B (Variable Clock)

The TIME A — B, TIMING mode, varies from the
WIDTH B (Variable Clock) mode only in that the pulse
width that generates the Measurement Gate is derived
from the Time A — B Generator. The outputs of both
Channel A and Channel B amplifiers are applied to the
Time A — B Generator. The pulse width starts on the
rising edge of the Channel A signal and ends on the rising
edge of the Channel B signal. By changing the signal
SLOPE polarity for Channel A or Channel B, the width can
be from the rising edge of A to the falling edge of B, or any
other combination.

For this mode the 10 MHz Time Base signal isroutedto
the = N Circuit whose output is then routed directly tothe
Count Input of the Decade Accumulators. Again, the
Measurement Gate interval is dependent on the pulse
width at the output of the Time A — B Generator.

TIME A — B (Averageable—100 ns Clock)

This AVGS mode has the signals from Channel A and
Channel B also applied to the Time A — B Generator
circuit. The Time A — B Generator outputisthenroutedto
the = N Circuit whose output causes the Gate Generator
to produce the Measurement Gate interval. For this mode,
the 10 MHz Time Base signal is routed directly to the
Count Input of the Decade Accumulators. The count is
accumulated for 10" pulse widths from the Time A — B
Generator.

EVENTS A DURING B (Averageable)

This mode is exactly like the WIDTH B (Averageable)
mode, except that the output of the Time Base is disabled
and the output of Channel A is applied directly to the
Count Input of the Decade Accumulators. For this mode,
the pulse width at the output of Channel B is routed to the
+ N Circuit whose output causes the Gate Generator to
produce the Measurement Gate Interval. The Channel A
events are averaged for 10" pulse widths from Channel B.

RATIO A/B (Averageable)

The Timg Base output is disabled and not used for this
mode; Channel A signals are routed directly to the Count
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Input of the Decade Accumulators. The Channel Bsignals
drive the = N Circuit, causing the Gate Generator to
generate the Measurement Gate. The Measurement Gate
interval is actually 10" times the number of Channel B
signals and the Channel A signals are counted duringthat
time.

TOTALIZE A

In the TOTALIZE A mode the Measurement Gate is
generated by the START/STOP switch on the front panel
or via the Remote Start/Stop line at the rear interface. The
Channel B, Time A — B Generator, Time Base, ~ N
Circuit, and Gate Generator circuits are not used for this
mode. Instead of accumulating clock signals from the
Time Base or signals from the =+ N Circuit, the Channel A
signals are accumulated during the START/STOP inter-
val.

TIME MANUAL (Variable Clock)

For this mode there are no inputs to Channel A or
Channel B. The 10 MHz Time Base is routed to the -+ N
Circuit whose output is routed directly to the Count Input
of the Decade Accumulators. The Measurement Gate
interval is generated either by using the START/STOP
switch on the front panel or by changing the voltage level
on the Remote Start/Stop input at the rear interface.

Decade Accumulators, 6-Decade Counter/8-
Decade Latch

The 1st DCU consists of ECL flip-flops, requiring
ECL/TTL conversion to drive the first decade latch. The
2nd DCU operates at TTL levels and drives the second
decade latch directly. From that point, there are six more
internal counters and six more decades of latch, all
contained in one integrated circuit. This arrangement
provides a total of eight decades of count and eight
decades of latch.

The 6-Decade Counter/8-Decade Latch circuit has its
own internal oscillator to generate the Time Slot informa-
tion. It also generates the Scan Clock, Overflow, and BCD
output data. Between the time slots and BCD data there is
enough information to drive the Display. The zero blank-
ing function is also provided internally.

Measurement Cycle Timing

The display timing, reset, clear, and load (latch)
functions for the decade counters are provided by the
Measurement Cycle Timing circuit.

Decimal Point and Annunciator Encoder

The decimal point location is determined by encoding
circuits using the time slot information and information



derived from two programmable read-only memory
(PROM) devices that look at the settings for the FUNC-
TION and AVGS/TIMING Switching Logic circuits. Four
of the six annunciators are also encoded with data from
the PROM devices.

Time Base

The standard 10 MHz (100 ns) clock is generated by a
crystal controlled Colpitts oscillator. The Option 01
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counter has a 10 MHz, self contained, proportional
temperature controlled oven oscillator for increased ac-
curacy and stability.

Power Supplies

The power supplies for the instrument accepts the raw
+33 Vdc and +11.5 Vdc from the power module and
generate the £12 V regulated power, the 5 V regulated
power, and the +2.7 V termination supply used inthe ECL
circuits.

DETAILED CIRCUIT DESCRIPTION

Introduction

Complete schematic diagrams are found in the
Diagrams and lllustrations section at the rear of this
manual. Refer to the preceding Block Diagram Descrip-
tion and to the indicated schematic diagram numbers
throughout the following circuit description.

CH A and CH B Amplifiers <><z>

NOTE

Since both amplifier circuits are identical, this
description discusses the theory of operation for
Channel A Amplifier with the associated circuit
component for Channel B Amplifier listed in
parenthesis.

The input signal applied to the input bnc connectors of
each channel, J510 (J610), passes through three switches
to the gate connection of a DMOS FET differential
amplifier, Q1630 (Q1230). The EXT/INT switch, S1732
(S1031), activates relay K1810 (K1800) to select either the
front panel input or the rear interface connection, P1900—
16A (P1900—17B). The rear interface input connection is
terminated internally with a 51 Q resistor, R1731 (R1132).
After input selection the signal coupling methodis chosen
by the ac or dc coupling switch for each channel, S1731
($1030). The dc component of the signal is removed by
capacitor C1830 (C1030), resulting in a signal that varies
around its average level. Attenuation of the input signal,
X1 or X5, is determined by the setting of S1730 (S1021).

Four diodes, CR1620, CR1720, CR1621, and CR1721
(CR1220, CR1120, CR1221, and CR1121) are provided to
limit the input voltage to Q1630 (Q1230). Clamping occurs
at approximately +6 V or —13 V. The diode clamping
circuits'are protected against excessive current by R1629

(R1226). Resistor R1627 (R1224) limitsthe high frequency
gate current, while capacitor C1720(C1120) compensates
for the capacitance around the gate circuitry of the input
differential amplifier.

The input differential amplifier, Q1630 (Q1230), has
very high input impedance and transconductance. High
common mode rejection for the differential amplifier is
provided by a constant current source, Q1620 (Q1220)
and associated components.

The other gate of the DMOS FET pair is connected to
the Trigger Level control R500 (R600) andthetrigger level
output circuit, U1620 (U1220) and associated com-
ponents. The Trigger Level control sets the dc reference
level to which the input voltage is compared. The counter
measurements are made with respect to the dc reference
level set by R500 (R600). The trigger level rangeis +3.5 V.

The buffer amplifier circuit, U1620 (U1220) and
associated components, has a high input impedance and
approximately unity gain, minimizing the loading effect on
the differential amplifier. The CH A (CH B) Level Out
value is very close to the dc level set by the Trigger Level
control. Potentiometer R1525 (R1420) is adjusted to
compensate for the offset voltages of the differential
amplifier and buffer circuits.

The output of the DMOS FET pair is applied differen-
tially to the input of a three stage line receiver circuit,
U1530C, U1530B, and U1530A (U1330A, U1330B, and
U1330C). The first stage of the line receiver, U1530C
(U1330A), operates as a transresistance ampilifier tolower
the load impedance on the differential amplifier.

The second stage of the line receiver, U1530B
(U1330B), operates as a voltage amplifier with a gain of
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approximately three. The differential output from this
voltage amplifier drives the Schmitt trigger circuit,
U1530A (U1330C). The Schmitt trigger circuit shapes the
input signal and drives the SLOPE selection gates on
schematic 3.

Introduction to Signal Routing @

NOTE

Before reading this part of the detailed circuit
description, refer to the Block Diagram Description
for basic signal path information.

Signal slope selection for each channel of the DC 503A
is provided by exclusive-OR gates, U1421A for Channel A
and U1421B for Channel B. A high voltagelevel on pin 5 of
U1421A or pin 7 of U1421Binverts theinput signal on pin 5
or pin 9 of U1421. Both gates have complemented outputs,
pins 2 and 11.

The outputs from the slope selection gates go to the
SHAPED OUT tip jacks, J520 and J540, after buffering by
Q1420 and Q1530, respectively. The Channel Asignal also
goes to pin 12 of U1420D and pin 11 of U1420C, while the
Channel B signal goes to pin 5 of U1420A and pin 6 of
U1420B. In both TIME — B modes (variable clock or
averaging), U1420D and U1420A are disabled with high
voltage levels on pins 13 and 4, respectively. With U1420D
and U1420A disabled, the input signals are routed to the
TIME A — B Generator, U1321B. Both NOR gates,
U1420D and U1420A, are also disabled for the TIME
MANUAL mode. The Channel B NOR gate, U1420A, is
disabled for the TOTALIZE A and FREQUENCY Amodes;
U1420D is not. Refer to the FUNCTION switch (S1810)
logic pattern on the schematic for specific logiclevels that
enable or disable the remaining signal routing gates.

Time A — B Generator @

Whenever a Reset signal appears on pin 13 of U13218,
it sets pin 15low and pin 14 high. Thelow on pin 15 enables
U1420C on pin 10 and the high on pin 14 disables U1420B
on pin 7. After reset, the Time A — B Generator waitsfora
positive transition (rising edge) on pin 11 of U1321B.

The first falling edge (after reset) on pin 11 of U1420C
causes U1321B to change state; pin 15 goes high, pins 14
and 10 go low. This change of state disables U1420C,
enables U1420B, and sets pin 10 (D input) of U1321B low.

The Time A — B Generator remains in this high state
until a falling edge (CH B signal) occurs on pin 6 of
U1420B. The falling edge is inverted and clocks U1321B
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on pin 11. The second rising edge causes U1321Bto again
change state. A low s clocked throughto pin 15and a high
to pin 14; returning U1321B to its original state after reset.
The circuit is now ready to accept another falling edge
(CH A signal) on pin 11 of U1420C.

The end result of two changes of state for U1321B is
that a pulse width has been generated on pin 15 that goes
high on the rising edge of the CH A signal and goeslow on
the rising edge of the CH B signal.

Signal Routing and Gate Generator @

The purpose of the Signal Routing circuitistoroutethe
CH A, CH B, Time — B, or Time Base (110 ns clock)
signals to either the Gate Generator (pin 6 of U1410A), the
+ N Circuit (schematic 6), or directly tothe Count Input of
the Decade Accumulators (schematic 4). In some modes
of operation, the signals are routed to the + N Circuit and
then back to the Decade Accumulators or Gate Generator
(via the emitter circuits of Q1330 or Q1320).

Refer to Fig. 3-1 for a typical DC 503A timing diagram
and the sources of the count and measurement gate.

FREQUENCY A. The object of this modeisto countthe
CH A signal and use the Time Base to generate the
Measurement Gate. For this mode, the CH A signal is
routed through U1420D directly to the Decade Ac-
cumulators (U1221-9, schematic 4). The Time Base signal
(100 ns clock) is routed through U1320C (pin 10 low) and
out to the input of the =+ N Circuit (U1310A-6, schematic
6). After the Time Base signal has been divided down (to
1 MHz, to 100 kHz, etc) it is routed back to the emitter of
Q1320. This transistor is turned on in the saturated mode
and passes the divided down signal, clocking the Gate
Generator on pin 6 of U1410A and pin 11 of U1410B.
Before a valid Measurement Gate can be generated the
Gate Generator must have been reset (cleared) via
U1320D.

The first positive transition of the + N clock signal
causes pin 15 of U1410B to go high. The second positive
transition of the — N clock causes pin 15 to go low and
remain low for all other clock transitions until after
U1410A and U1410B are reset by the clear pulse on pin 12
of U1320D.

The output on pin 14 of U1410B is the compiement of
the signal on pin 15. Pin 14 goes low and then high withthe
first and second clock transitions, remaining high until
after reset (clear). The output on pin 14 is routed through
and inverted by U1330B (pin 7 low). This positive gate is
inverted again by U1220C before acting as the Measure-
ment Gate for the Decade Accumulators.
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"COUNT SOURCE

GATE SOURCE

FREQUENCY A

CHANNEL A

DECADE DIVIDED 10 MHz TIME BASE

PERIOD B

DECADE DIVIDED 10 MHz TIME BASE

ONE PERIOD OF B INPUT

WIDTH B

DECADE DIVIDED 10 MHz TIME BASE

ONE WIDTH OF B INPUT

TIME A—B

DECADE DIVIDED 10 MHz TIME BASE

ONE INTERVAL FROM CHANNEL A
INPUT TO CHANNEL B INPUT

PERIOD B (AVG)

10 MHz TIME BASE

N PERIODS OF B INPUT

WIDTH B (AVG)

10 MHz TIME BASE

N WIDTHS OF B INPUT

TIME A—B (AVG)

10 MHz TIME BASE

N INTERVALS FROM CHANNEL A
INPUT TO CHANNEL B INPUT

EVENTS A DUR B (AVG) CHANNEL A N WIDTHS OF B INPUT

RATIO A/B (AVG) CHANNEL A N PERIODS OF B INPUT
TOTALIZE A CHANNEL A START/STOP SWITCH
TIME MANUAL DECADE DIVIDED 10 MHz TIME BASE START/STOP SWITCH

Q1400 COLLECTOR @

2971-02

Fig. 3-1. Typical DC 503A timing diagram.
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The Gate Generator circuit also produces the Latch
Trigger and a complementary Measurement Gate going to
the Measurement Cycle Timing circuit on schematic 5.
The operation of the Latch Trigger circuit is the same for
all modes of operation that requires a Measurement Gate
and will be described only once.

The generation of the Latch Trigger signal starts
whenever pin 3 of U1410A goes high at reset (clear)forthe
Gate Generator. At reset, pin 13 of U1330D goes high and
pin 15 goes low. This low is transmitted without inversion
through buffer U1122D. Therefore, the Latch Trigger
signal on pin 14 of U1122D goes low whenever the Gate
Generator is cleared.

As soon as a positive clock edge occurs on pin 6 of
U1410A, pin 3 goes low and pin 15 of U1330D goes
momentarily high. However, pin 15 of U1410B is con-
nected to pin 12 of U1330D and as soon as that signal goes
high, pin 15 of U1330D goes low again. This action causes
a momentary positive pulse immediately after first clock-
ing the Gate Generator. This small pulse does not affect
the operation of the instrument.

At the end of the Measurement Gate, pin 15 of U1410B
goes low again. When this happens there will be a lowon
pin 12 and pin 13 of U1330D, causing a low to high
transition on its output. It is the second low to high
transition at the end of the Measurement Gate interval that
produces the Latch Trigger and affects the Measurement
Cycle Timing circuit.

PERIOD B (Variable Clock). For this mode, a Measure-
ment Gate is generated from the Channel B input signal
and the Time Base is counted (divided down or not). Since
this is a single period measurement, the Time Base signal
(10 MHz) is again routed to the = N Circuit via U1320C.
During the single period the instrument counts 10 MHz, or
1 MHz, or 100 kHz, etc. The =~ N output again appears at
the emitters of Q1330 and Q1320. For this modeitis Q1330
that is turned on in a saturated mode, allowing the divided
down Time Base signal to pass on to the Decade
Accumulators.

The Measurement Gate is generated from the CH B
signal with U1420A enabled on pin 4 (low). The single
period signal from CH B passes on through U1421C, then
on through Q1321 because its base is low.

On the first rising edge of the single period, the start of
the Measurement Gate is generated exactly the same as
previously discussed under the FREQUENCY A mode of
operation. On the next rising edge of the single period, the
Measurement Gate is stopped with pin 14 of U1410B high
and pin 15%ow.
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The gate signal generated on pin 14 of U1410Bisagain
routed through and inverted by both U1330B and U1 220C.

v

PERIOD B (Average). For this mode the Time Base
signal is passed through U1330A directly to the Decade
Accumulators. The Channel B signal is routed tothe +~ N
Circuit via U1420A, U1421C, and Q1331 (base islow). The
divided down Channel B signal returns via Q1320 to clock
the Gate Generator.

The first edge to clock the Gate Generator is the first
edge of signal period. That edge is divided down by the
+ N Circuit to generate the second edge through Q1320
and terminate the Measurement Gate. The instrument is
averaging over 10" number of Channel B signal periods to
generate the Measurement Gate.

WIDTH B (Variable Clock). This mode of operation is
exactly like PERIOD B (Variable Clock), except that the
instrument counts the Time Base signal (divided by N, or
not) during the positive portion or negative portion of the
input signal period to Channel B. Whether the positive
pulse width or negative pulse width is measured depends
on the setting of the SLOPE switch, $1020. The Time Base
signal passes through U1320C, out to the + N Circuit,
back in through Q1330 and on to the Decade Ac-
cumulators.

The exclusive-OR gate, U1421C, along with NOR gate,
U1430B, is used to generate a single width measurement.
The Channel B signal appears on pin 14 of U1421C. Pin 15
is low at this time, causing U1421C to operate as a non-
inverting buffer. When pin 14 goes from low to high, the
output, pin 13, also goes from low to high. The positive
transition is passed through Q1321 (base is low) and
clocks the Gate Generator on the first rising edge of the
Channel B input, starting the Measurement Gate (pin 14 of
U1410B goes low).

Pin 7 of U1430Bis at alogiclowfor thismode. Whenthe
Measurement Gate starts, pin 6 goes low and sets a high
logic level on pin 15 of U1421C. During the Measurement
Gate interval, U1421C operates as an inverter. The next
falling edge from Channel B (end of the positive pulse) will
cause another positive edge to clock the Gate Generator
and terminate the Measurement Gate. The Measurement
Gate is again routed through U1330B and U1220C,
enabling the Decade Accumulators to count the Time
Base during the positive pulse width.

WIDTH B (Average). This mode of operation is similar
to Period B (Average), except that NOR gates U1430C and
U1430A are involved in the process. With U1430C enabled
on pin 10, the Channel B pulse width passes through
U1430C to pin 4 of U1430A. The Channel B signal also



passes through U1421C, through Q1331, out to the = N
Circuit, and back through Q1320 to start the Gate
Generator onthefirstedge. Pin 14 of U1410B goes low and
sets pin 5 of U1430A low during the Measurement Gate
interval (U1330B is disabled).

Pin 5 of U1430A stays low and keeps the logic gate
enabled for the entire length of time equal to the number of
pulse widths being averaged. The pulse width signals on
pin 4 are gated through and inverted, appearing on pin 10
of U1220C. The Measurement Gate signal out of U1220C
is alternating high and low for the total number of pulse
widths being averaged. The Time Base count is being
accumulated in the Decade Accumulators only duringthe
times that the Measurement Gate is low on pin 14 of
U1220C. Attheend of the averaging cycle, pin 5 of U1430A
goes high, disabling that gate, and preventing any more
counting until the next reset (clear) pulse occurs.

TIME A — B (Average). This mode is the same signal
routing as Width B (Average), except that the width is
generated by the Time A — B Generator circuit. Therising
edge of the Channel A signal starts the pulse width, and
then the rising edge of the Channel B signal stops it.

EVENTS A DURING B (Average). Sinceitisrequiredto
count the number of events coming through Channel A
during N intervals of the Channel B pulse width, U1330Ais
disabled on pin 5to lock outthe Time Base, and U1420D is
enabled on pin 13 to allow the Channel A signals to pass
through to the Decade Accumulators.

For this mode, the gate interval on pin 5 of U1430A lasts
for 10" pulse widths and the Channel B signal on pin 4 is
again logically anded through U1430Ato pin 10 of U1220C
(U1330B is disabled). The event count from Channel A is
accumulated in the Decade Accumulators exactly like the
Time Base was for the Width B (Average) mode.

RATIO A/B (Average). For this mode the instrument is
essentially performing a period average with the Channel
B signal generating the Measurement Gate (divided down
or not, via the = N Circuit), but the Channel A signal is
being counted, rather than the Time Base.

The Time Base is disabled via both U1330A (pin 5 is
high) and U1320C (pin 10 is high), and the instrument
counts the Channel A signals passing through U1420D
(pin 13 is low). The Measurement Gate is passed through
U1330B (pin 7 is low) and U1220C to allow the Channel A
count to accumulate in the Decade Accumulators.

TOTALIZE A. Whether the instrumentisinthis mode or
the Time Manual mode is dependent on the position of an
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internal jumper P1020 (J1020) on schematic 9. Logic gate
U1420D is enabled to allow counting the Channel A
signals, while U1330C is enabled to allow the Measure-
ment Gate, generated by the Start/Stop switch, S1311, ora
Remote Start signal on P1900-26B, to pass through
U1220C to the Decade Accumulators.

The Time Base is not used for this mode; logic gates
U1330A and U1320C are disabled. The enabling of
U1430C, Q1331, and Q1320 is redundant; the Measure-
ment Gate is not generated via U1410B.

TIME MANUAL. For this mode, there are no Channel A
or Channel B input signals. The Time Base signals are
routed through U1320C to the + N Circuit and back again
via Q1330to the Count Input of the Decade Accumulators.
The Measurement Gate is generated and routed through
U1330C exactly like the Totalize A mode.

-+ N Circuit @

The first decade counter in the = N Circuit consists of
U1310A, U13108, U1411A, U1411B, U1300B, and
associated ECL components. As the operator selects
different positions of the AVGS/TIMING switch, S1010 on
schematic 9, more and more of the remaining dividers
become involved in the counting down process,
generating a delay between the first and second clock
pulses going to the Gate Generator circuit on schematic 3.
The first decade counter is followed by U1400, a single
decade counter, and the remaining dual decade counters,
U1401, U1501, and U1610.

The clock input to the +~ N Circuit occurs on pin 6 of
U1310A and pin 5 of U1300A. The output from the =~ N
Circuit occurs at the wired-OR junction on pins 2 and 7 of
U1300.

After reset, the first clock pulse edge at pin 6 of U1310A
and pin 5 of U1300A passes through to pin 2 of U1300A
(= N Output). The next clock edge will also pass through
U1300A if N =1, or it is going to be held off for the
selected = N countdown.

The <+ N setting (1 through 10° or 100 ns through 10 s)
are identified by the logic state pattern for S1010 on
schematic 6; the acutal switch circuit is located on
schematic 9. These settings enable or disable logic gates
U1300C, U1510B, U1510A, U1510C, U1510D, U1511A,
U1511B, or U1511D.

At reset (clear), all of the decade counters are setto a
count of nine, causing all of the inputs to U1500 to be set
high and enabling U1300A. Resistors R1302 and R1303
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operate as TTL to ECL level shifters. As the first clock
pulse on pin 5 of U1300A makes a transition from low to
high, the output (pin 2) goes from low to high. Assuming
that the first decade counter has also beenreset, pins 9, 10,
and 11 of U1300B are all low with its output (pin 7) also
low. This low on pin 7 allows the first clock pulse to pass
through U1330A. If the instrument is operating in the + 1
mode, pin 5 of U1320A is held low. This ensures that the
counters do not advance or change their "nines” state,
allowing all of the succeeding clock edgesto pass through
U1300A.

For the =~ 10 mode, pin 5 of U1320A is no longer held
low and the first decade counter is no longer held reset.
The first clock edge on pin 6 of U1310A passes on through
U1300A. The first clock transition has also caused U1310A
to change state, setting pin 9 of U1300B high. The output
of U1300B and the wired-OR junction goes high and
remains high for the next ten clock edges. After ten
counts, the first decade counter is back toits original state,
setting all three inputs to U1300B low. This causes the
wired-OR junction to go low, allowing the eleventh clock
edge to pass through U1300A. Thus, the first and eleventh
clock edges causes the — N Output to go high.

The reason that the decade count does not continue
past the first decade is that pin 5 of U1510Bis held low and
pin 6 of U1400 is held high. For N = 10% (100) pin 4 of
U1401 is held reset (set to nine), but the first decade
counter and U1400 are involved in the countdown
process. The first clock edge through U1300A causes the
<+ N Output to go high, and the 101st edge does the same.
The second through one-hundredth clock edges are
suppressed via the wired-OR junction and because the
output of U1400 is changing, this keeps U1300A disabled
until the 101st clock edge occurs.

in any of the averaging modes (PERIOD B, WIDTH B,
TIME A — B, EVENTS A DUR B, or RATIO A/B) and
N = 10, it requires eleven periods of the selected mode to
count ten periods. The first clock edge on pin 6 of U1310A
advances the first decade counter, but it is desired to hold
off the first clock edge out of the =~ N Circuit. Instead of
setting pins 9, 10, and 11 of U1300B all low at reset (clear)
for the averaging modes, pins 10and 11 are setlow and pin
9 high; the first flip-flop, U1310A is set rather than reset.
Any time that the instrument is in an averaging mode and
pin 5 of U1320A is not held low (N = 1), U1310A is set by
the clear pulse via U1300C.

In the TOTALIZE A mode the + N Circuit and the
internal Time Base are not used. In the TIME MANUAL
mode, the Time Base signal is divided by N. In both modes
the gate is generated by the START/STOP switch input to
CR1222.

For all modes except TOTALIZE Aand TIMEMANUAL,
the input to pin 3 of U1600B is at a high level. This causes
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CR1220to be forward biased, holding pin 9 of U1310A low
and enabling that flip-flop to change state when clocked
on pin 6. When the instrument is operating in the
TOTALIZE A or TIME MANUAL mode, pin 3 of U1600B is
held low, reverse biasing CR1220 and allowing the clock
input to U1310A to be enabled and disabled by the
START/STOP switch.

Also, for the TIME MANUAL and TOTALIZE A modes
when the instrument is not dividing by one (N = 1), pins 12
and 13 of U1430D are both low. These low levels enable
U1220D and disables U1320B. When the circuit is cleared
by the ECL CLR signal on pin 5 of U1220D, U1411A
becomes set, rather than reset; U1411A is normally reset
for the other modes. This action also produces a small
hold off interval for the TIME MANUAL mode; the first
clock edge does not start the Gate Generator via U1300A.
it takes at least two counts to get the Measurement Gate
started in the TIME MANUAL mode.

Measurement Cycle Timing @

NOTE

Refer to Signal Routing and Gate Generator (FRE-
QUENCY A) discussion for a description of the
circuit that generates the Latch Trigger signal. Also,
see Fig. 3-1 for a typical timing diagram.

The Latch Trigger signal on P1630-1(J1630-1) makes a
positive transition when the Measurement Gate is ter-
minated. Gate termination is indicated when a negative
transition occurs on pin 3 of U1420A. The Latch Trigger
signal goes to two places: pin 12 of U1423B and pin 11 of
U1420D; therefore, two things are going to happen.

The negative transition on pin 13 of U1420D turns off
Q1400, allowing C1400 to start charging toward +12 V
through R1400, R1401, R1410, and the DISPLAY TIME
switch, S1410. This produces a rising ramp voltage
interval on the emitter of Q1300. Also, when triggered on
pin 12, the one-shot multivibrator (U1423B) generates a
positive pulse of approximately 50 ms duration on pin 10.
The multivibrator, along with U1420A, operate as a pulse
stretcher circuit. The negative pulse out of pin 1 of U1420A
causes the GATE light on the front panel to beilluminated
during the active gating interval.

Pin 9 of U1423B also goes low whenthe multivibratoris
triggered. Assuming that the RESET line is high, U1422D
is enabled via pin 13. Therising edge on pin 12 of U1422D
fhappens about 50 ms later and transiates to afalling edge
on pin 5 of U1423A, another one-shot multivibrator. When
U1423A is triggered by the falling edge on pin 5, a Load
pulse (microseconds duration) is transmitted via U1422B



and U1621D to pin 1 of U1520 (schematic 7), telling the
decade counting units to latch the accumulated count.

During the time that the GATE light and Load pulses
were being generated, the ramp voltage on the emitter of
Q1300 (a unijunctiontransistor) has beenrising. Eventual-
ly, it will reach the voltage level necessary to turn on
Q1300. When Q1300 turns on, C1400 discharges and a
positive pulse of small duration is produced on pin 3 of
UU1422A. The falling edge of that pulse triggers both
U1421A and U1421B, generating two pulses (Reset and
Clear).

The Reset pulse generated by U1421A and U1420B will
be of shorter duration than the Clear pulse generated by
U14218 and U1420C. The pulse on pin 4 of U1420B resets
the U1520 internal decade counters (schematic 7). The
pulse on pin 10 of U1420C resets all other ECL circuits and
everything else. The CLR (Clear) pulse is of sufficient
duration to allow for the setup times, minimum reset times,
and a delay after reset before U1520is ready to accept the
next Count Input. After the CLR pulse terminates, the
counter circuits are armed and ready to accumulate
another count.

Transistor Q1700 and associated components com-
prise the power on reset circuit. At power on, Q1700
conducts and stays on for a time interval determined by
the time constant value for R1700 and C1701.

Decade Accumulators @@

The 1st DCU circuit is located on schematic 4, the 2nd
DCU on schematic 7. The Measurement Gate is appliedto
pins 7 and 6 of the first flip-flop, U1221, while the Count
Input clocks U1221 on pin 9 for a divide by two operation.

The remaining flip-flops, U1120, U1121B, U1121A, and
the feedback circuit through U1220B provides a divide by
five operation.

The entire circuit on schematic 4 is a divide by ten
decade accumulator with a bcd output code. The outputs
of the flip-flops are translated from ECL levels to TTL
levels by their associated buffer (amplifier) circuits,
U1122A, Q1133 and Q1132, U1122B, and U1122C. The
3.7 V reference for U1122A, B, and C is set by the voltage
divider circuit, R1037 and R1036.

The four translated voltage levels out of the 1st DCU go
to the first latch inputs of the 6-Decade Counter, U1520
(schematic 7), with the fourth bit value driving the 2nd
DCU circuit, U1620 and associated components. Since
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pins 12 and 1 of U1620 are hardwired, the 2nd DCU also
divides by ten.

When the reset signal on pin 2 of U1620 goes high, all
four outputs are set low and U1620 counts the negative
edges that occur on pin 14. At the end of every 100 counts
all of the binary inputs to U1520 should be low. Resistors
R1624, R1623, R1622, and R1715 operate as pull up
resistors to ensure that the D2 inputs for U1520 reach the
4.0 V level required for a logical "1" value.

6-Decade Ribple Through Counter <7>

The 6-Decade Ripple Through Counter, U1520, in-
crements on the negative edge of an internal clock. All six
decades are reset to zero when the reset signal (pin 22) is
held low for at least 4 us. Aninternal overflowflip-flop (pin
12) is reset at the same time. Reset must go high beforethe
next valid count can be latched.

Eight decade latches are provided internally, two for
storing the count from the 1st and 2nd DCU’s and six for
internal counter output. All latches areloaded when pin 21
goes low for at least 4 us. Ripple through time is about
12 us.

The internal scan counter is driven by an internal
oscillator whose frequency is determined by C1511 (pins
39 and 40). The counter scans from the most significant
digit (MSD, pin 2) to the least significant digit (LSD, pin9).
Pins 2through 9 are the digit strobe outputs (timeslot lines
TS1 through TS8).

A high level on the decimal point input (pin 10) resets a
blanking flip-flop output (pin 11), causing the display to
unblank. Pin 10 is brought high at the start of the digit
strobe time slot that has the active decimal point.

An overflow flip-flop (pin 12) is set on the first negative
transition occuring on the overflow input (pin 13). The
most significant bit (MSB) output from the eighth decade
(pin 14) is used as overflow input.

Leading zero suppressionis also provided internally. At
the start of each scan counter cycle (MSD to LSD), the
display is blanked (pin 11 is low) until a non zero digit or
active decimal point is encountered. The display unblanks
during LSD (TS8) time or whenever the overflow output
(pin 12) is high.

Data output from U1520 appears on pins 20, 19, 18, and
17, in a multiplexed bcd format. The internal scan counter
causes the proper decade count to appear ontheselines at
the same time as its corresponding digit strobe (time slot)

39
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is made active. The bcd output data is demultiplexed via
the time slot lines driving the eight LED's in the display
(schematic 8). The bcd output codes are also converted to
seven segment information by U1610.

Decimal Point and Annunciator Encoder @

Two programmable read only memory (PROM)
devices, U1200 and U1300, are used to accept the setting
information from the FUNCTION and AVGS/TIMING
switch circuits on schematic 9. This information lets the
PROMs know what function and timing point the instru-
ment is in so that they can, in turn, select which decimal
point and annunciator should be illuminated. The annun-
ciators are the GHz/nSEC, MHz/uSEC, KHz/mSEC, and
Hz/SEC indicator lights.

The decimal point data from the PROMsisfedto pins 9,
10, and 11 of U1400, a one-of-eight selector/multiplexer.
Integrated circuit U1400 is used as a single pole, seven
position switch that switches the proper time slot pulse
(TS1 through TS7) to the decimal point scanned lines,
pins 6 and 5 of U1400. Pin 5 will have a positive pulse and
pin 6 a negative pulse for the decimal point scanned
information.

Decimal point information is not displayed in the
TOTALIZE A mode. Pin 9 of U1422C and pin 13 of U1612F
are set low, and pin 10 of U1422C s set high for thismode.
This coding deselects and turns off both PROMS at pin 15
(high) and deselects U1400 at pin 7 (high).

There are four sets of decimal point and annunciator
information contained in the two PROMSs. These four
sections are selected by the ADE and ADF lines as shown
in Table 3-1.

Table 3-1
PROM SELECTION CODE

ADE ADF PROM
Mode J1430-7 | J1430-4 | Selected
FREQUENCY A 0 0 |u1200
PERIOD B, WIDTH| 0 1 |U1300
B, TIME A — B
(AVGS)
RATIO A/B, 1 0o |u1200
EVENTS A DUR B
(AVGS)
PERIOD B, WIDTH | 1 1 |u1300
B, TIME A — B
(TIMING)
TOTALIZE A, 1 1 [U1300 for
TIME MANUAL TIME MANUAL
N only.
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Display

The eight digit LEDs are common cathode displays,
with the time slot pulses (TS1through TS8) scanning pin 6
on each digit; DS1002 is the most significant digit and
DS1305 is the least significant digit. All of the seven
segment and decimal point information is paralled. For
leading zero suppression during the scanning cycle, the
display is blanked(seven segment infofmation is missing)
until the first non-zero digit or decimal point is en-
countered.

The GATE and OVERFLOW lights, CR1011 and CR1012,
are driven by current limit resistors, R1011 and R1012. A
single current limiting resistor, R1009, is used for the four
annunciator lights because only one of themisilluminated
at any given time.

Switching Logic
(FUNCTION, AVGS/TIMING)

The FUNCTION switching logic for S1810is onthe A12
Aux board (top half of schematic), while the
AVGS/TIMING switching logic for S1010 is on the A14
Main board (lower half of schematic). A simplified logic
pattern for S1810 is located on schematic 3 and the logic
pattern for S1010 is located on schematic 6.

The switch wafer positions for the FUNCTION switch
are drawn in-line, horizontally with one wafer position
offset slightly to indicate reset between detents. The same
type of pattern is drawn for the AVGS/TIMING switch,
S1010.

Integrated circuits U1611D and U1611B are used to
resetthe Time A — B Generator when either measurement
mode for that function is activated or whenever the clear
pulse occurs on pin 6 of U1611B.

Pin 8 of U1600D is set low for the modes that use the
10 MHz Time Base clock as the direct Count Input to the
Decade Accumulators. Pin 10 of U1611C is set low for
those modes that use the Channel A signal as the direct
Count Input. The remaining logic gates, along with the
actual grounded positions of the FUNCTION switch,
control the signal paths discussed under the Block
Diagram discussion and the discussion for the Signal
Routing and Gate Generator circuits.

The ADE control line (U1611A, pin 3) and the ADF line
(U1600E, pin 10) are used to address thetwo PROMs inthe
Decimal Point and Annunciator Encoder circuits (see
Table 3-1).

The tenth position of the FUNCTION switch is used for
the TOTALIZE A and TIME MANUAL modes. The desired



mode is selected by the user changing the position of
P1020 relative to the pins on J1020. This jumper islocated
on the A12 Aux board. Diode CR1021 is turned on in the
TIME MANUAL mode to set pin 13 of U1601C low;
activating the proper Signal Routing circuits on sche-
matic 3.

Time Base

The standard 10 MHz clock frequency is generated by
Q1701 and Y1810 operating as a Colpitts oscillator, with
small frequency changes provided by the adjustment of
C1715. The power supply for this circuit is regulated at
10 V by Zener diode VR1710.

The output of the standard time base circuit drives the
base of Q1720, operating as a buffer amplifier. The output
of Q1720 is passed through U1621E wherethreeresistors,
R1731, R1732, and R1735 translate the time base signal
into ECL levels that operate the circuits on the Aux board.

The Option 1 Time Base circuit, Y1710, uses an 18 V
oven for temperature control. The 18 V is derived from
another three terminal regulator, U1800, using feedback
resistors R1801 and R1803 to control the 18 V on pin 3 of
Y1701.

Internal jumper connections P1710 and P1720allowthe
user to select an external 10 MHz time base or TTL clock
via the rear interface.

When the instrument is equipped with the optional time
base, all of the standard time base components are
removed.

Power Supplies

Integrated circuit U1831 supplies the reference voltage
for the +5 V and —12 V power. The +5 V power is derived
from the +11.5 Vdc supply in the power module, whilethe
—12 V power is derived from the +33.5 Vdc supply. The
+12 V power is derived from the three terminal regulator,
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U1830, connected to the +33.5 Vdc supply. Reverse
polarity protection for the three supplies is provided by
CR1732, CR1733, and CR1730.

The +5V, —12 V, and +12 V power is connected from
the Main boardtothe Aux board via P1630 (pins 7, 8, 9, and
10) where decoupling networks are provided. The +5 Vis
divided down to about 3.3 V on the base of Q1032 and
reflected as +2.7 V on the emitter. Voltage feedback for
this regulator is provided by Q1030 and Q1020. The main
purpose of Q1020 is to sink the current coming from all of
the 150 Q ECL terminations used throughout the various
logic circuits.

The +7 V reference from U1831 on the Main board
originates on pin 6 and then divided down to +5 V by
R1826 and R1827. The +5 V load current flows through
R1733 (the current limiting resistor), through the npn
series pass transistor in the power module, and through
F1830 to the +11.5 Vdc supply. The load voltage is
regulated within design limits by varying the voltage on
the base of the series pass transistor. If the load current
exceeds about 2 A, the voltage drop across R1733
becomes great enough to limit the current by causing the
base of the series pass transistor to go more negative with
respect toits emitter. This over current voltage is sensed at
pins 2 and 3 of U1831. Feedback input to U1831 occurs on
pin 4, with frequency compensation provided by C1830.

The —12 V supply is referenced to the +7 V on pin 6 of
U1831 via R1825. Thevoltagelevel atthejunction of R1825
and R1730 is near 0 V.

Should the —12 V supply go slightly more positive, the
voltage at the base of Q1724 goes more positive, in-
creasing the current through Q1723 and R1820. This
causes the base of Q1721 to go more positive and
increases the current through the pnp series pass tran-
sistor in the power module. This increased current flow
lowers the —12 V until the correct voltageisreached. f the
load current from this supply exceeds about 220 mA, the
voltage drop across R1721 becomes large enough to
cause Q1722 to conduct, thereby reducing and limiting
the current through the pnp series pass transistor.
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Section 4—DC 503A

CALIBRATION
PERFORMA‘NCE CHECK PROCEDURE

Introduction

This procedure checks the electrical performance
requirements as listed in the Specification section in this
manual. Perform the Adjustment Procedure if the instru-
ment fails to meet these checks. In some cases, recalibra-
tion may not correct the discrepancy; circuit trouble-
shooting is then indicated. Also, use this procedure to
determine acceptability of performance in an incoming
inspection facility.

Calibration Interval

To ensure instrument accuracy, check the calibration
every 1000 hours of operation or at aminimum of every six
months if used infrequently.

Services Available

Tektronix, Inc. provides complete instrument repair
and adjustment at local field service centers and at the

factory service center. Contact your local Tektronix field
office or representative for further information.

Test Equipment Redulred

The following test equipment (or equivalent) listed in
Table 4-1is suggested to perform the Performance Check
and Adjustment Procedure.

Dangerous potentials exist at several points
throughout this instrument. Caution must be exer-
cised. When the instrument is operated with the
covers removed, do not touch exposed connections
or components.
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Performance Check

Table 4-1
. LIST OF TEST EQUIPMENT REQUIREMENTS

Application
Description Performance Requirements | Performance | Adjustment Example
Check Procedure
Power Module X X TEKTRONIX TM 503 or TM 504
Oscilloscope Bandwidth, dc to 200 MHz X X TEKTRONIX 7704A
Mainframe
Vertical plug-in Bandwidth, dc to 200 MHz TEKTRONIX 7A16
Horizontal plug-in Fastest sweep rate 5 mV, X TEKTRONIX 7880
10 ns
Leveled Sinewave Frequency range to X TEKTRONIX SG 503
Generator 125 MHz; amplitude range
to5Vp-p, 50Q
Function Generator Range, sinewave 10 Hz to X X TEKTRONIX FG 501
1 MHz; offset +2.5 V level \
Pulse Generator Range to 125 MHz, £1V, X TEKTRONIX PG 502
50 Q
Digital Multimeter Range >120 Vdc, 4 1/2 X X TEKTRONIX DM 501A
digits '
50 Q 10X attenuator Bnc connectors X Tektronix Part No.
» 011-0059-02
50 Q Feedthrough Bnc connectors X Tektronix Part No.
Termination 011-0049-01
BNC Female to Dual X Tektronix Part No.
Banana 103-0090-00
Tip jack to bnc cable X Tektronix Part No.
175-1178-00
Coaxial, 50 Q Precision, Bnc connectors . X X Tektronix Part No.
36 inch 012-0482-00
VARIAC
WWVB (60 kHz) Receiver/ | (1 MHz output) X SPECTRACOM CORP
Frequency Standard Type 8161
Dual bnc connector X Tektronix Part No.
: 067-0525-01
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Preliminary Control Settings

7000 Series Oscilloscope

POWER

FOCUS
INTENSITY
VERTICAL MODE

HORIZONTAL MODE
B TRIGGER SOURCE

VOLTS/DIV
VARIABLE
BANDWIDTH
POLARITY
AC-GND-DC
POSITION

On

as desired for a
well-defined display

LEFT
B
VERT MODE

Vertical Plug-in

2

in
FULL
+ UP
DC

centered display

Horizontal Plug-in

TRIGGERING
MODE
COUPLING
SOURCE

POSITION

TIME/DIV
VARIABLE

MAG

FUNCTION
TIMING
DISPLAY TIME
CHAand CHB
LEVEL
SLOPE
ATTEN
COUPL
SOURCE

P-P AUTO
AC

INT

as desired
20 nS

in

X1 (in)

DC 503A

as indicated
as indicated
ccw

midrange
+ (out)
X1 (out)
DC (out)
EXT (out)

Sinewave Generator

FREQUENCY RANGE

(MHz)

OUTPUT AMPLITUDE
FREQUENCY VARIABLE

100—250

1.00
125

AMPLITUDE MULITPLIER X.1

Calibration—DC 503A
Performance Check

TIME BASE CHECKS

1. Check Oscillator Frequency (Standardtime base
and Option 1)

NOTE

The time base accuracy is a function of temperature
and time. The temperature stability for the standard
time base is £5 ppm (0° C to 50° C) with an aging rate
of X1 ppm/year.

After one year of operation (since the time base was
calibrated), the 1 MHz WWVB frequency standard
should read 1000.0000 =61 counts for any
temperature between 0°C to 50°C. The £61 counts
are determined by +50 counts, due to temperature
(£5 ppm); £10 counts due to aging (£1 ppm); and
+1 countto synchronization error. After this checkis
completed, the user should determine if atime base
re-calibration is required.

a. Set the DC 503A FUNCTION switch to PERIOD B
(AVGS) and set the AVGS switch to 10°.

b. Connect a coaxial cable from the WWVB Standard
output to the DC 503A B INPUT.

c. Adjustthe DC 503A CH B LEVEL control for astable
readout on the DC 503A display.

d. Check—that the DC 503A readout is within
999.9939 and 1000.0061 (6.0 ppm, =1 count).

e. To check for Option 1 time base oscillator frequen-
cy, change the DC 503A AVGS switch to 10

f. Adjust the DC 503A CH B LEVEL control for astable
readout on the DC 503A display.

g. Check—that the DC 503A readout is within
999.99879 and 000.00121 with the display OVERFLOW
light on (+1.20 ppm, 1 count).

CH A AND CH B CHECKS

2. Check CH A Input Frequency Range and
Sensitivity, X1 and X5 Attenuation, dc coupled (0 Hz
to =125 MHz). Refer to Fig. 4-1 check set-up.

a. Change the DC 503A FUNCTION switch to FRE-
QUENCY A and the TIMING switch to 10 ms.
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b. Connect the DC 503A A SHAPED OUT signaltothe
Vertical Plug-in INPUT connector using the tip jack-to-
bnc connector (black terminal to COMMON).

c. Connect the sinewave generator OUTPUT to the
DC 503A CH A INPUT using the coaxial cable and the
50 Q termination.

d. Adjustthe DC 503A CHA LEVEL control for a stable
display on the DC 503A and oscilloscope.

e. CHECK—that the DC 503A readout indicates ap-
proximately 125.0000 (MHz) with the display MHz/uSEC
illuminated.

f. Press (in) the X5 DC 503A CH A ATTEN.

g. Change the sinewave OUTPUT

AMPLITUDE to 5.00.

generator

h. Adjust the DC 503A CH A LEVEL control for astable
display on the DC 503A and the oscilloscope.

i CHECK—that the DC 503A readout indicates approxi-
mately 125,000 (MHz) with the display MHz/uSEC
illuminated.

Sinewave

DC503A
c Generator
]

Power
Module —»

50 Q
Termination
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3. Check Totalize A and Time Manual (0 to
125 MHz)

a. Turn off the power module. Remove the DC 503A.

b. Change the TIME MANUAL/TOTALIZE jumper,
J1020 (located on rear of the Auxiliary board) to the
TOTALIZE position. Refer to Adjustment Locations in the
pullout pages of this manual.

¢. Re-insert the counter into the power module.

d. Turn on the power module.

e. Set the DC 503A FUNCTION switch to TOTALIZE
and press the START/STOP pushbutton to START (in
position).

f. CHECK—for the total maximum count readout on
the DC 503A display (at end of count, display OVERFLOW
may light).

g. Press the START/STOP pushbutton to STOP (out
position).

h. Turn off the power module, remove the DC 503A
and change the TIME MANUAL/TOTALIZE jumper
(J1020) to the TIME MANUAL position.

7000 Series Mainframe

1

Horizontal
Plug-in

Vertical
Plug-in

IN

2971-03

Fig. 4-1. Check set-up for the high frequency sensitivity using X1 and X5 attenuation.
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i. Re-insert plug-in into the power module.

j. To check the Time Manual, press the START/STOP
pushbutton to START (in position).

k. CHECK—the DC 503A display readout (in seconds)
for the advancing count.

I. Press the START/STOP pushbutton to STOP (out
position).

4. Check CH A Input Sensitivity, X5 and X1
Attenuation (20 mV rms sine wave to 100 MHz).
Refer to Fig. 4-1 check set-up.

a. Change the sinewave generator FREQUENCY
VARIABLE to 100 and the OUTPUT AMPLITUDE control
to 2.80.

b. Change the DC 503A FUNCTION switch to FRE-
QUENCY A and adjust the DC 503A CH A LEVEL control
for a stable display on the DC 503A and oscilloscope.

c. CHECK—that the DC 503A readout indicates ap-
proximately 100.0000 (MHz) with the display MHz/uSEC
illuminated. "

d. Set the DC 503A CH A ATTEN switch to X1 (out
position).

e. Change the sinewave OUTPUT

AMPLITUDE control to .56.

generator

f. Adjustthe DC 503A CH A LEVEL control for astable
display on the DC 503A and oscilloscope.

g. CHECK—that the DC 503A readout indicated ap-
proximately 100,000 (MHz/uSEC illuminated.

5. Check CH B Input Frequency Range and
Sensitivity, X1 and X5 Attenuation, dc coupled (0 Hz
to 100 MHz). Refer to Fig. 4-1 check set-up.

a. Remove the cable from the DC 503A CH A INPUT
connector and connect to the CH B INPUT. Remove the A
SHAPED OUT connector and connect to the B SHAPED
OUT connector (black terminal to COMMON).

.
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b. Set the DC 503A AVGS switch to 10° and FUNC-
TION to PERIOD B AVGS.

¢. Adjustthe DC 503A CH B LEVEL control for astable
display on the DC 503A and oscilloscope.

d. CHECK—that the DC 503A readout indicates ap-
proximately 10.0000 (nSEC) with the display GHz/nSEC
illuminated.

e. Set the DC 503A CH B ATTEN switch to X5 (in
position).

f. Change the sinewave OuUTPUT

AMPLITUDE control to 2.80.

generator

g. Adjust the DC 503A CH B LEVEL control for astable
display on the DC 503A and oscilloscope.

h. CHECK—that the DC 503A readout indicates ap-
proximately 10.0000 (nSEC) with the display GHz/nSEC
iluminated.

6. Check CH B Input Sensitivity, X5 and X1
Attenuation (35 mV rms sine wave to 125 MHz).
Refer to Fig. 4-1 check set-up.

a. Change the sinewave generator OUTPUT
AMPLITUDE to 5.00 and FREQUENCY VARIABLE to 125.

b. Adjustthe DC 503A CHBLEVEL control for astable
display on the DC 503A and oscilloscope.

c. CHECK—that the DC 503A readout indicates ap-
proximately 8.0000 (nSEC) with the display GHz/nSEC
ilfluminated.

d. Change the sinewave OuUTPUT

AMPLITUDE to 1.00.

generator

e. Set the DC 503A CH B ATTEN switch to X1 (out
position).

f. Adjust the CH B LEVEL control for a display on the
DC 503A and oscilloscope.
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g. CHECK—that the DC 503A readout indicates ap-
proximately 8,000 (nSEC) with the display GHz/nSEC
illuminated.

7. Check the CH A Input Frequency Range, X1 ac
coupled (10 Hz). Refer to Fig. 4-2 check set-up and
the preliminary control settings with the following
addition:

Function Generator

FREQUENCY Hz 10
MULTIPLIER 1
FUNCTION "\ (sine)
OUTPUT ccw

a. Turn the power module off. Disconnect the
sinewave generator OUTPUT cable and remove the
sinewave generator plug-in.

b. Insert the function generator plug-in and set the
controls as listed above. Turn on the power module.

¢. Disconnect the vertical plug-in INPUT connector (B
SHAPED OUT signal).

DC503A Function
Generator
Power
Module —
50 Q

Termination

10X
Attenuator

500
Termination | &

d. Remove the DC 503A CH B cable connection. Insert
the 10X attenuator withthe 50 Qterminationtothe vertical
plug-in INPUT. Connect the coaxial cable from the 10X
attenuator to the function generator OUTPUT.

e. Set the DC 503A CH A and CH B ATTEN to X1 and
the CH A and CH B COUPL to DC.

f. Setthe vertical plug-in VOLTS/DIVto 10 mVandthe
AC-GND-DC switch to GND.

g. Adjust the vertical plug-in POSITION control to
center the trace on the oscilloscope crt display.

h. Change the vertical plug-in AC-GND-DC switch to
DC.

i. Adjust the function generator OFFSET control to
center the displayed signal on the crt.

j. Adjust the function generator AMPLITUDE control
for five graticule divisions of signal on the crt display
(50 mV p-to-p).

k. Change the DC 503A TIMING switch to 1 s and the
FUNCTION switch to FREQUENCY A,

7000 Series Mainframe

1
Horizontal
Plug-in

2971-04

Fig. 4-2. Check set-up for low frequency ac and dc sensitivity.
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1. Move the vertical plug-in INPUT connection to the
DC 503A CH A INPUT and re-connect the A SHAPED
OUT signal to the vertical plug-in INPUT. Change the
vertical plug-in VOLTS/DIV switch to .2. Adjust the CH A
LEVEL for a stable readout on the DC 503A and os-
cilloscope.

m. CHECK—that the DC 503A readout indicates ap-
proximately 0.010 (kHz) with the display kHz/mSEC
illuminated.

n. Set the DC 503A CH A COUPL switch to AC.

0. Set the function generator OFFSET control fully
clockwise.

p. CHECK—that the DC 503A readout indicates ap-
proximately 0.010 (kHz) with the display kHz/mSEC
illuminated.

g. Set the DC 503A FUNCTION switch to PERIOD B
and the TIMING to 10 us.

r. Move the DC 503A CH A connection and reconnect
to the CH B connector. Remove the A SHAPED OUT
connector and connect to the B SHAPED OUT (black
terminal to COMMON). Adjust the CH B LEVEL control for
a stable readout on the DC 503A and oscilloscope.

s. The oscilloscope crt display is a squarewave.

t. CHECK—that the DC 503A readout indicates ap-
proximately 100.00 (mSEC) with the display kHz/mSEC
illuminated.

8. Check the CH B Input Frequency Range, X1 ac
coupled (10 Hz). Refer to Fig. 4-2 check set-up.

a. Set the DC 503A CH B COUPL switch to AC.

b. Adjustthe DC 503A CH B LEVEL controlfora stable
readout on the DC 503A and osciiloscope.

¢c. CHECK—that the DC 503A readout indicates ap-
proximately 100.00 (mSEC) with the display kHz/mSEC
illuminated.

d. Set the function generator OFFSET control fully
countérclockwise.

Calibration—DC 503A
Performance Check
e. The oscilloscope crt display is a squarewave.

f. CHECK—that the DC 503A readout indicates ap-
proximately 100.00 (mSEC) with the display kHz/mSEC
illuminated.

MINIMUM PULSE WIDTH CHECKS

9. Check the Input Sensitivity X1 Attenuation
(100 mV p-to-p pulse at minimum pulse width of
4 nsto 125 MHz). Refer to Fig. 4-3 check set-up and
preliminary control settings with the following
exceptions:

Vertical Plug-in

VOLTS/DIV 50 mV

VARIABLE in

BANDWIDTH FULL

POLARITY + UP

AC-GND-DC GND

POSITION centered display
Horizontal Plug-in

TIME/DIV 2ns

Pulse Generator

PULSE DURATION

square wave

VARIABLE ccw
PERIOD 4ns

VARIABLE ccw
BACK TERM out
COMPLEMENT out

DC 503A

FUNCTION FREQUENCY A
TIMING 100 us
DISPLAY TIME ccw
CHAand CHB

SLOPE +

ATTEN X1

COUPL DC

SOURCE EXT

a. Turn off the power module and disconnect the
function generator coaxial cable. Remove the function
generator plug-in. Insert the pulse generator plug-in and
turn on the power module.

b. Connect coaxial cable to the pulse generator OUT-
PUT.

4-7
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c. Adjust the vertical plug-in POSITION control to
center the trace on the crt. Change the AC-GND-DC
switch to DC.

d. Remove the DC 503A B SHAPED OUT cohnection
from the vertical plug-in INPUT.

P

~e. Remove the DC 503A CH B INPUT coaxial cable
with 10X attenuator and connect to the vertical plug-in
INPUT.

f. Adjust the puise generator OUTPUT (VOLTS) LOW
LEVEL control to position the bottom edge of the dis-
played squarewave to the center of the crt graticule.

g. Adjust the pulse generator OUTPUT (VOLTS)
HIGH EDGE control for two divisions of display on the crt
(100 mV p-to-p).

h. Adjust the pulse generator PERIOD VARIABLE
control for a period of 8 ns (4 div).

i. Move the vertical plug-in INPUT connection to the
DC 503A CH A INPUT and connect the A SHAPED OUT
signal to the vertical plug-in INPUT. Change the vertical
plug-in VOLTS/DIV switch to .2.

Pulse

DCS03A Generator

Power —p»1
Module

j. Adjustthe DC 503A CH A LEVEL control for astable
display on the DC 503A and oscilloscope.

k. CHECK—that the DC 503A readout indicates ap-
proximately 125.00 (MHz) with the display MHz/uSEC
illuminated.

m. Move the DC 503A A SHAPED OUT connector to
the B SHAPED OUT (black terminal to COMMON) and
move the CH A INPUT connection to the CH B INPUT.

6n. Set Function Switch to period B (Avgs). Set Avgs to
10°.

0. CHECK—that the DC 503A readout indicates ap-
proximately 8,000 (nSEC) with the display GHz/nSEC
illuminated.

10. Check Period B Minimum Pulse Width (4 ns at
100 mV peak-to-peak).

a. Set the DC 503A FUNCTION switch to PERIOD B
(no AVGS).

7000 Series Mainframe

L
Horizontal
Plug-in

10X
10X Attenuator

Attenuator

2971-05

Fig. 4-3. Check set-up for minimum pulse width signals.
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b. CHECK—the displayed GATE light blinks and the
display readout is 0.0 (SEC) 1 count with the display
Hz/SEC illuminated.

11. Check RATIO A/B Minimum Pulse Width (4 ns
at 100 mV peak-to-peak).

a. Setthe DC 503A FUNCTION switchto RATIO A/B.

b. CHECK—the displayed GATE light blinks and the
display readout is 0.000000 £1 count (no annunciator
lights).

12. Check the Input Sensitivity X1 Attenuation
(60 mV p-to-p pulse at minimum pulse width of 5 ns
to 100 MHz). Refer to Fig. 4-3 check set-up and
control settings as shown in step 9.

a. Remove the DC 503A B SHAPED OUT connection
from the vertical plug-in INPUT.

b. Change the coaxial cable (with the 10X attenuator)
from the DC 503A CH B INPUT to the vertical plug-in
INPUT.

c. Change the vertical plug-in VOLTS/DIV to 20 mV.

d. Adjustthe pulse generator OUTPUT (VOLTS) LOW
LEVEL control to position the bottom edge of the dis-
played squarewave to the center of the crt graticule.

e. Adjustthe pulsegenerator OUTPUT (VOLTS) HIGH
EDGE control for three divisions of display (60 mV p-to-p)
on the crt.

f. Change the vertical plug-in VOLTS/DIV to 0.1 and
adjust the pulse generator PERIOD VARIABLE for a
period of 10 ns (5 divisions).

g. Move the vertical plug-in INPUT connection to the
DC 503A CH A INPUT and connect the A SHAPED OUT
signal to the vertical plug-in INPUT.

h. Adjustthe DC 503A CH A LEVEL control for astable
display on the DC 503A and oscilloscope.

i. CHECK—that the DC 503A readout indicates ap-
proximately 100.00 (MHz) with the display MHz/uSEC
illuminated.
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j- Set the DC 503A FUNCTION switch to PERIOD B
(AVGS) and the AVGS switch to 10°.

k. Move the DC 503A A SHAPED OUT connector to
the B SHAPED OUT (black terminal to COMMON) and
move the CH A INPUT connection to the CH B INPUT.

I. Adjust the DC 503A CH B LEVEL control for astable
display on the DC 503A and oscilloscope.

m. CHECK—that the DC 503A readout indicates ap-
proximately 10,000 (nSEC) with the display GHz/nSEC
iluminated.

13. Check the Width B (AVGS) Minimum Pulse
Width (5 ns).

a. Set the DC 503A FUNCTION switch to WIDTH B
(AVGS).

b. CHECK—the displayed GATE light blinks and the
readout indicates approximately 5.0000 (nSEC) with the
display GHz/nSEC illuminated.

14. Check the Events A During B Minimum B Pulse
Width (5 ns).

a. Set the DC 503A FUNCTION switch to EVENTS A
DUR B.

b. CHECK—the displayed GATE light blinks and the
display readout is 0.000000 +1 count (no annunciator
lights).

15. Check the Width B (no AVGS) Minimum Pulse
Width (20 ns).

a. Changethe DC 503A FUNCTION switchto PERIOD
B (AVGS).

b. Change the pulse generator PERIOD to 10 ns and
adjust PERIOD VARIABLE for a DC 503A display readout
of approximately 40.0000 (nSEC) with the display
GHz/nSEC illuminated.

¢. Change DC 503A FUNCTION switch to PERIOD B
(no AVGS).



Calibration—DC 503A
Performance Check

d. CHECK—the displayed GATE light blinks and the
display readout is 0.0 (SEC) £1 count with the display
Hz/SEC illuminated.

TWO CHANNEL FUNCTION CHECKS

16. Check Time A — B Single Shot Minimum Time
Interval and Time A — B Average Minimum Time
Interval (12.5 ns). Refer to Fig. 4-4 check set-up and
the following control settings:

DC 503A
FUNCTION FREQUENCY A
TIMING 1ms
DISPLAY TIME ccow
CHA
LEVEL midrange
SLOPE + (out position)
ATTEN X1 (out position)
COUPL DC (out position)
SOURCE EXT (out position)
CHB
LEVEL midrange
SLOPE — (in position)
ATTEN X1 (out position) .
COUPL DC (out position)
SOURCE EXT (out position)
DC503A zl:zl::rator
Power SHAPED
Module —»- out
CHA| cHB]
INJ IN ou
50 Q
Termination

Dual bnc Connector

Pulse Generator

PERIOD 10 ns
OUTPUT (VOLTS)
LOW LEVEL —1
HIGH LEVEL 1
BACK TERM ouT

a. Connect 50 Q terminations to both DC 503A CH A
and CH B INPUTS.

b. Connect the dual input connector to the 50 Q
termination on the DC 503A INPUTS.

c. Connect the coaxial cable from the pulse generator
OUTPUT to the dual input connector.

d. Connect the tip jack-to-bnc connector from the
DC 503A A SHAPED OUT (black terminal to COMMON})
to the vertical plug-in.

e. Adjust the DC 503A CH A LEVEL control for a
squarewave display on the oscilloscope crt.

f. Adjust the pulse generator PERIOD VARIABLE
control for a DC 503A display readout of approximately
40.000 (MHz) with the display MHz/uSEC illuminated.

7000 Series Mainframe

Horizontal
Plug-in

Vertical
Plug-in

2971-06

Fig. 4-4. Check set-up for two channel functions.
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g. Move the DC 503A A SHAPED OUT connection to
the B SHAPED OUT.

h. Adjust the DC 503A CH B LEVEL control for a
squarewave display on the crt.

i. Setthe DC 503A FUNCTION switchto TIMEA — B
(AVGS) and the AVGS switch to 10°.

j. CHECK—that the DC 503A display readout in-
dicates between 8.5000 and 16.5000 (12.5 ns =4 ns) with
the display GHz/nSEC illuminated.

k. Change the DC 503A FUNCTION switch to TIME
A — B (TIMING).

|. CHECK—the displayed GATE light blinks and the
display readout is 0.0 (SEC) +1 count with the display
Hz/SEC illuminated.

17. Check Events A during B

a. Change the DC 503A FUNCTION switch to
EVENTS A DUR B. .

b. CHECK-—the DC 503A display readout indicates
1.000000 +1 count (.999999 to 1.000001).

18. Check Ratio A/B

a. Change the DC 503A FUNCTION switch to RATIO
A/B.

b. CHECK—the DC 503A display readout indicates
1.000000 +1 count (.999999 to 1.000001) (no annunciator
lights).

TRIGGER LEVEL CHECKS

19. Check Trigger Level Range, 3.5 V. Refer to

Fig. 4-5 check set-up and preliminary control
settings with the following exceptions:

DC 503A
FUNCTION FREQUENCY A
TIMING 1ms

COUPL (CHA and CHB) AC
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Digital Muitimeter

RANGE 20 DC VOLTS

a. Turn off the power moduie and disconnect the pulse
generator OUTPUT connection. Remove the pulse
generator plug-in.

b. Insert the digital multimeter plug-in. Turn on the
power module.

c. Connect atip jack-to-bnc cablefromthe DC S03A A
TRIG LEVEL to a bnc female-to-bnc banana connector
and connect to the digital muitimeter INPUT.

d. Adjust the DC 503A CH A LEVEL control fully
counterclockwise.

e. CHECK—that the digital multimeter readout in-
dicates between —3.500 and —10.000.

f. Adjust the DC 503A CH A LEVEL control fully
clockwise.

g. CHECK—that the digital multimeter readout in-
dicates between -+3.500 and -+10.000.

h. Change the DC 503A CH A connectionstothe CHB
(with appropriate control settings) and repeat steps 19d
through 19g.

20. Check A Trigger Level Output Accuracy

(£20 mV +0.5% of reading). Refer to Fig. 4-5 check
set-up and control settings in step 19 with the
following exceptions:

Function Generator

FREQUENCY RANGE 10°
FREQUENCY VARIABLE 1

FUNCTION N\ (sine)

OUTPUT AMPLITUDE min (ccw)
Vertical Plug-in

VOLTS/DIV 50 mV

Horizontal Plug-in
TIME/DIV 1uS

411
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a. Turn off the power module. Insert the function
generator. Turn on the power module.

b. Connect a tip jack-to-bnc cablefrom the DC 503A A
SHAPED OUT to the vertical plug-in INPUT.

~¢. Remove the DC 503A B TRIG LEVEL connection
(tip jack-to-bnc cable). Connect the digital muitimeter
INPUT through the 50 Q termination to the function
generator OUTPUT.

d. Adjust the function generator OFFSET control for a
displayed reading between +2.450 and +2.550 on the digi-
tal multimeter. NOTE the reading.

e. Move the connection from the digital multimeter
INPUT to the DC503A CH A INPUT connector.
Reconnect the DC 503A CH A TRIG LEVEL OUT to the
multimeter.

f. Adjustthe DC 503A CH A LEVEL control for astable
display on the DC 503A and oscilloscope.

g. Adjust the function generator FREQUENCY
VARIABLE control and horizontal plug-in POSITION
control to display a single period of 10 us on the crt.

Function Digital
DCS503A Generator Multimeter

— /

:lodtlc o
—>
CHA Che our|] mweut|
LO HI
TRIG
LEVEL
50 Q
Termination

h. Adjust the DC 503A CH A LEVEL control to center .

the falling edge of the displayed squarewave on the center
vertical graticule line.

i. CHECK—that the digital multimeter readout in-
dicates between +0.020 and —0.020.

j. Change the DC 503A COUPL to DC (out position).

k. Adjust the DC 503A CH A LEVEL control to center
the falling edge of the displayed squarewave on the center
vertical graticule line.

. CHECK—that the digital multimeter reading is
within .030 of value noted in step 20d.

m. Remove the DC 503A CH A TRIG LEVEL from the

digital multimeter. Connect the function generator OUT- .

PUT to the multimeter INPUT.

n. Adjust the function generator OFFSET control for a
reading between -2.450 and -2.550 on the digital muitimeter.
NOTE the reading.

o. Disconnect the cable (with 50 Q termination) from
the digital multimeter INPUT and connect to the DC 503A
CH A INPUT.

7000 Series Mainframe
s 1 FRa—
f
|
;)
Vertical Horlzontal
Plug-in : Plug-in

2971-07

* Fig. 4-5. Check set-up for trigger level range (+3.5 V) and accuracy (120 mV +.5% of reading).
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p. Re-connect the tip jack-to-bnc cable from the
DC 503A CH A TRIG LEVEL output (black terminal to
COMMON) to the digital multimeter INPUT.

g. Adjust the DC 503A CH A LEVEL control to center
the falling edge of the displayed squarewave onthe center
vertical graticule line.

r. CHECK—that the digital multimeter readout is
within .030 of value noted in step 20n.

21. Check B Trigger Level Output Accuracy
(£20 mV, +0.5% of reading). Refer to Fig. 4-5 check
set-up and control settings in step 20.

a. Changethe DC 503A FUNCTION switchto PERIOD
B (AVGS).

b. Move the connection from the DC 503A A SHAPED
OUT to the B SHAPED OUT (black terminal to COM-
MON).

c. Move the connection from the DC 503A A TRIG
LEVEL to the B TRIG LEVEL output (black terminal to
COMMON).

d. Move the coaxial cable with 50 Q termination from
the DC 503A CH A INPUT to the CH B INPUT.

e. Adjustthe DC 503A CHB LEVEL control for astable
dispiay on the DC 503A and oscilloscope.

f. Adjust the DC 503A CH B LEVEL control to center
the falling edge of the displayed squarewave onthe center
vertical graticule line.

g. CHECK—that the digital multimeter readout in-
dicates between +0.020 and —0.020.

h. Change the DC 503A COUPL to DC (out position).

i. Adjust DC 503A CH B LEVEL control to center the
falling edge of the displayed squarewave on the center
vertical graticule line.

j. CHECK—that the digital multimeter reading is
within®.030 of value noted in step 20n.

REV JUN 1981

Calibration—DC 503A

Performance Check

k. Disconnect the INPUT cable from the digital mul-

timeter and connect the function generator OUTPUT to
the digital multimeter INPUT.

l. Adjust the function generator OFFSET control for a
reading between +2.450V and +2.550 V on the digital
multimeter. NOTE the reading.

m. Disconnect the cable (with 50 Q termination) from
the digital multimeter INPUT and connect to the DC 503A
CH B INPUT.

n. Re-connect the tip jack-to-bnc cable from the
DC 503A CH B TRIG LEVEL output (black terminal to
COMMON) to the digital muitimeter INPUT.

0. Adjust the DC 503A CH B LEVEL control to center
the falling edge of the displayed squarewave on the center
vertical graticule line.

p. CHECK-—that the digital multimeter readout is
within .030 of value noted in step 21I.

REAR INTERFACE CHECKS

22. Check CH A and CH B Rear Interface
Frequency Range (0 Hz to =50 MHz, DC; 10 Hz to
=50 MHz, AC). Optional.

NOTE

This procedure requires the removal of the power
moduletop cover. Coaxial cable (50 Q) interfacingis
required between the power module and DC 503A.
Good r.f. shielding is also required.

When instruments are operated with covers remov-
ed, DO NOT touch exposed connections or com-
ponents. This procedure is to be completed by
qualified technical personnel only.

A dc, ac signal source capable of =50 MHz frequency
with an amplitude of =20 mV rms, 56 mV p-to-pisrequired
for this check.

a. Turn off the power module. Remove the DC 503A
from the power module.
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b. Remove the top cover from the power module,
exposing the interface connectors (refer to the
Maintenance Section in the power module instruction
manual).

¢. Using an appropriate length 50 Q coaxial cable (no
connectors), attach one end of the cable center conductor
to pin 16A of the DC 503A rear interface connector. Attach
the shielded conductor (same cable end) to pin 17A of the
rear interface connector.

d. Attach the other cable end (center conductor and
shield) to the appropriate output connections on the
signal generator. Set generator for 56 mV p-to-p at
50 MHz.

e. Set the DC 503A FUNCTION switch to FRE-
QUENCY A and the TIMING switch to 10 ms.

f. Connect the tip jack-to-bnc cable from the DC 503A
A SHAPED OUT (black terminal to COMMON]) to the
vertical plug-in INPUT. Disconnect the A TRIG LEVEL
output connection.

g. Adjustthe DC 503A CH A LEVEL control for astable
display on the DC 503A and oscilloscope.

4-14

h. CHECK—that the DC 503A readout indicates ap-
proximately 50.0000 (MHz) with the display MHz/uSEC
illuminated.

i. Detach the coaxial cable center conductor from pin
16A and attach to pin 17B of the DC 503A rear interface
connector. Detach the shielded conductor from pin 17A
and attach to pin 16B of the interface connector.

j. Change the DC 503A FUNCTION switchto PERIOD
B (AVGS) and the AVGS switch to 10°.

k. Change the DC 503A A SHAPED OUT connection
to the B SHAPED OUT.

|. Adjust the DC 503A CH B LEVEL control for astable
display on the DC 503A and oscilloscope.

m. CHECK—that the DC 503A readout indicates ap-
proximately 20.0000 (nSEC) with the display GHz/nSEC
illuminated.

n. Remove all cables and connections.

This completes the Performance Check.
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Adjustment Procedure

ADJUSTMENT PROCEDURE

Introduction

Use this Adjustment Procedure to restore the DC 503A
to original performance requirements. This Adjustment
Procedure need not be performed uniess the instrument
fails to meet the Performance Requirements of the
Electrical characteristics listed in the Specification sec-
tion, or if the Performance Check procedure cannot be
completed satisfactorily. If the instrument has undergone
repairs, the Adjustment Procedure is recommended.

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

Test Equipment Required

The test equipment (or equivalent) listed in Table 4-1is
required for adjustment of the DC 503A. Specifications
given for the test equipment are the minimum necessary
for accurate adjustment. All test equipment is assumed to
be correctly calibrated and operating within
specifications.

If othertest equipment is substituted, calibration set-up
may need to be altered to meet the requirements of the
equipment used.

Preparation

Access to the internal adjustments is achieved most
easily when the DC 503A is connected to the power
module with a flexible plug-in extender. Remove the left
side cover of the DC 503A to reachthe adjustments onthe
auxiliary board. Remove the right side cover to reach the
adjustments on the main board. Refer to the Adjustment
Locations in the pull-out pages at the rear of this manual.

Make adjustments at an ambient temperature between
+20°C and +25°C.

Check Power Supplies
Preliminary control settings:
Power Module
LINE SELECTOR HI

VARIAC
Range switch 300 W
AC VOLT meter 120

Digital Multimeter

RANGE/FUNCTION 20 DC Volts
INPUT (pushbutton) out
DC 503A
FUNCTION FREQUENCY A
TIMING 1s
DISPLAY ccw
CH A LEVEL midrange
CH B LEVEL midrange
front panel push- out
buttons

1. Check the +12 V Supply Accuracy

a. Insert the DC 503A and digital multimeter into the
power module.

b. Connect the power module power cord to the
VARIAC and turn on the power module and VARIAC.

c. Connect the test leads to digital multimeter HI and
LO INPUTS.

d. Connect the digital multimeter LO test lead to the
DC 503A chassis ground. Connect the HI test lead to the
cathode of diode CR1732, located on the DC 503A Main
board.

e. The digital multimeter readout must indicate
between 12.600 and 11.400.

2. Check the —12 V Supply Accuracy

a. Connect the digital multimeter HI test lead to the
anode of diode CR1730, located on the DC 503A Main
board.
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b. The digital multimeter readout must indicate
between —11.280 and —12.720.

3. Check the +5 V Supply Accuracy

a. Connect the digital multimeter HI test lead to the
cathode of diode CR1733, located on the DC 503A Main
board.

b. The digital multimeter readout must indicate
between 4.700 and 5.300.

4. Check the +2.7 V Supply Accuracy

a. Connect the digital multimeter HI test lead to the
emitter junction of transistors Q1032 and Q1020, located
on the Auxiliary board.

b. The digital multimeter must indicate a readout
between 2.500 and 2.900.

c. Remove all test leads.

5. Adjust the OFFSET ADJ, R1525 (channel A).
Refer to Fig. 4-5 check set-up and control settings as
shown in the Pertormance Check procedure, step
20.

a. Adjust the vertical plug-in POSITION control to
center the trace over the center graticule line.

b. Adjustthe DC 503A CH A LEVEL control for astable
display on the DC 503A and oscilloscope.

c. Adjust the function generator FREQUENCY
VARIABLE control and the horizontal plug-in POSITION
control for a 100 kHz display with a 10 us period.

d. Adjust the DC 503A CH A LEVEL control to center
the displayed squarewave falling edge on the center crt
graticule line.

e. ADJUST potentiometer R1525, located on the Aux-
iliary board, until the digital multimeter readout indicates
between +0.010 and —0.010.

6. Adjust the OFFSET ADJ, R1520 (channel B).
Refer to procedure in Step 5 with exception of
setting all controls and connectors for CH B. Adjust
the potentiometer R1420, located on the Main board.

4-16

7. Adjust the Standard Timebase Accuracy, C1715
and Optional Timebase Accuracy, Y1710

a. Connect a coaxial cable from the WWVB Frequency
Standard 1 MHz output signal to the DC 503A CH B
INPUT.

b. Set the DC 503A FUNCTION switch to PERIOD B
(AVGS) and the AVGS switch to 10°.

c. Adjustthe DC 503A CH B LEVEL control for astable
display readout on the DC 503A.

d. Adjust the variable capacitor, C1715 (located onthe
Main board) until the DC 503A readout indicates between
999.9999 (nSEC) and 1000.0001 (nSEC) with the display
GHz/nSEC illuminated.

NOTE

This sets the DC 503A oscillator within 1 partin 10’.
It will take approximately 1 second for the display to
up-date.

e. For the optional timebase adjust, change the
DC 503A AVGS switch to 10

f. Adjust the DC 503A CH B LEVEL control for astable
display readout on the DC 503A.

NOTE

The Option 1 timebase adjustment is made through
an access hole in the back of the oven time base,
Y1710 located on the back side of the Main board.

g. Adjust the oven timebase, Y1710 until the DC 503A
readout indicates between 999.9998 (nSEC—with display
GHz/nSEC illuminated) and 000.00002 ns with display
OVERFLOW illuminated.

NOTE

This sets the oscillator within 2 parts in 10°. It will
take approximately 10 seconds for the display to up-
date.

h. Remove the cable connections and replace the
DC 503A side covers. This completes the Adjustment
Procedure.
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MAINTENANCE
GENERAL MAINTENANCE INFORMATION

Static-Sensitive Components

Static discharge can damage any semiconductor
component in this instrument.

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

Observe the following precautions to avoid damage:

1. Minimize handling of static-sensitive components.

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

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

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

5. Keep the component leads shorted together
whenever possible.

6. Pick up components by the body, never by the leads.
7. Do not slide the components over any surface.

8. Avoid handling components in areas that have a
floor ot work surface covering capable of generating a
static charge.

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

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

Table 5-1

Relative Susceptibility to
Static Discharge Damage

Relative
Semiconductor Classes Susceptibility

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

*Voltage equivalent for levels:

1=100to 500V 4 =500V 7 = 400to 1000 V (est.)
2=200t0500V 5=400to600V 8=900V
3=250V 6=600toBOOV 9=1200V

(Voltage discharged from a 100 pF capacitor through a
resistance of 100 chms.)

Cleaning

This instrument should be cleaned as often as
operating conditions require. Loose dust accumulated on
the outside of the instrument can be removed with a soft
cloth or small brush. Remove dirt that remains with a soft
cloth dampened in a mild detergent and water solution. Do
not use abrasive cleaners.
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Toclean the front panel use freon, isopropyl alcohol,
or totally denatured ethyl alcohol. Do not use
petroleum based cleansing agents. Before using any
other type of cleaner, consult your Tektronix Service
Center or representative.

The best way to clean the interior is to blow off the
accumulated dust with dry, low-velocity air (approximate-
ly 5 Ib/in’) or use a soft brush or cloth dampened with a
mild detergent and water solution.

Hold the board so the cleaning residue runs away from
the connectors. Do notscrape or use an eraser to cleanthe
edge connector contacts. Abrasive cleaning can remove

the gold plating.

Circuit boards and components must be dry before
applying power to prevent damage from electrical
arcing.

Obtaining Replacement Parts

Electrical and mechanical parts can be obtained
through your local Tektronix Field Office or represen-
tative. However, it may be possible to obtain many of the
standard electronic components from alocal commercial
source. Before purchasing or ordering a part from a
source other than Tektronix, Inc., check the Replaceable
Electrical Parts list for the proper value, rating, tolerance,
and description.

NOTE

When selecting replacement parts, remember that
the physical size and shape of a component may
affect its performance in the instrument.

Some parts are manufactured or selected by Tektronix,
Inc., to satisfy particular requirements, or are manufac-
tured for Tektronix, Inc., to our specifications. Most of the
mechanical parts used in this instrument have been
manufactured by Tektronix, Inc. To determine the
manufacturer refer to the Replaceable Parts list and the
Cross Reference index, Mfr. Code Number to Manufac-
turer.

When qrdering replacement parts from Tektronix, Inc.,
include the following information.
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1. Instrument type and option number.
2. Instrument serial number.

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

4, Tektronix part number.

Soldering Techniques

To avoid electric-shock hazard, disconnect the
instrument from the power source before soldering.

The reliability and accuracy of this instrument can be
maintained only if proper soldering techniques are used
when repairing or replacing parts. General soldering
techniques which apply to maintenance of any precision
electronic equipment should be used when working on
this instrument. Use only 60/40 rosin-core, electronic
grade solder. The choice of soldering iron is determined
by the repair to be made.

Several of the circuit boards in the DC 503A are
multilayer type boards with a conductive path
faminated between the top and bottom board layers.
All soldering on these boards should be done with
extreme care to prevent breaking the connections to
this conductive path. Only experienced
maintenance personnel should attempt to repair the
Main and Auxiliary boards. Do not allow solder or
solder flux to flow under printed circuit board
switches. The printed circuit board is part of the
switch contacts; intermittent switch operation can
occur if the contacts are contaminated.

When soldering on circuit boards or small wiring, use
only a 15 W, pencil type soldering iron. A higher wattage
soldering iron can cause the etched circuit wiring to
separate from the board base material and melt the
insulation from small wiring. Always keep the soldering
iron tip properly tinned to ensure the best head transfer to
the solder joint. Apply only enough heat to remove the
component or to make a good solder joint. To protect heat
sensitive components, hold the component lead with a
pair of long-nose pliers between the component body and
the solder joint. Use a solder removing wick to remove
excess solder from connections or to clean circuit board
pads.
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Semiconductors

When replacing transistors requiring silicone grease
for heat transfer, replace the silicone grease as necessary.

Handle silicone grease with care. Avoid getting the
silicone grease in your eyes. Wash hands thoroughly
after use.

To remove socket mounted in-line integrated circuits
use an extracting tool. This tool is available from
Tektronix, Inc.; order Tektronix Part Number 003-0619-00.
If an extracting tool is not available, use care to avoid
damaging the pins. Pull slowly and evenly on both ends of
the integrated circuit. Try to avoid disengaging one end
before the other end.

Interconnecting Pins

Several methods of interconnection, including square
pin and circuit board pin and ferrule are usedto electrical-
ly connect the circuit boards with other boards and
components.

Several types of mating connectors are used for these
interconnecting pins. If the mating connector is mounted
on a plug-on circuit board, special sockets are soldered
into the board. If the mating connector is on the end of a
lead, an end-lead pin connector is used. This connector
mates with the interconnecting pin. The following infor-
mation provides the removal and replacement procedure
for the various interconnecting methods.

Square Pin Assemblies

See Fig. 5-1. These pins are of various lengths. They are
attached to each other with a plastic strip. Toremovethem
simply unsolder from the circuit board.

Circuit Board Pins and Ferrules

See Fig. 5-2. A circuit board pin replacement kit
(including necessary tools, instructions, and replacement
pins with attached ferrules) is available from Tektronix,
Inc.; order Tektronix Part Number 040-0542-00. Replacing
circuit board pins on multilayer boards is not recommend-
ed. (The multilayer boards in this instrument are listed
under Soldering Techniques in this section.)

To replace a damaged pin, first disconnect any pin
connectors. Then unsolder the damaged pin and pull it
from the board with a pair of pliers, leaving the ferruie in
the circuit board, if possible. If the ferrule remains in the
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circuit board, remove the spare ferrule from the replace-
ment pin and press the new pin into the hole in the circuit
board. If the ferrule is removed with the damaged pin,
clean out the hole using a solder removing wick and a
scribe. Then press the replacement pin, with attached
spare ferrule, into the circuit board.

2971-08

Fig. 5-1. Typical square pin assembly.

-

REPLACEMENT
PIN

SPARE
FERRULE

PROPER
PLACEMENT OF
FERRULES IN

CIRCUIT BOARD

1967-5

Fig. 5-2. Exploded view of circuit board pin and ferrule.

5-3
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Position the replacement pin inthe same manner asthe
original. Solder the pin to the circuit board on each side of
the board. If the original pin was bent at an angle to mate
with a connector, carefully bend the new pin to the same
angle. Replace the pin connector.

Dual Entry Circuit Board Pin Sockets

The pin sockets on the circuit boards are soldered to
the back of the board. See Fig. 5-3. To remove or replace
one of these sockets, first unsolder the pin (use avacuum-
type desoldering tool to remove excess solder). Then

straighten the tabs on the socket and remove the socket

from the board.

Tabs

N

2971-09
Fig. 5-3. Dual entry circuit board pin socket.

Place the new socket in the circuit board hole and press
the tabs down against the board. Solder the tabs of the
socket to the circuit board. Be careful not to get solder
inside the socket.

NOTE

The spring tension of the pin sockets ensure a good
connection between the circuit board and the pin.
This spring tension can be destroyed by using the
pin sockets as a connecting point for spring loaded
probe tips, alligator clips, etc.

Bottom Entry Circuit Board Pin Sockets

To remove or replace these sockets unsolder the pins
from the circuit board. Use a vacuum or other type
desoldering tool to remove excess solder. Use caution to
prevent solder from entering the connector. See Fig. 5-4.

Multipin Connectors

The pin connectors used to connect the wires to the
interconnecting pins are clamped to the ends of the wires.
To replacg damaged multipin connectors, remove the old
pin connector from the holder. Do this by inserting a
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2971-10

Fig. 5-4. Bottom entry circuit board pin socket.

scribe between the connector and the holder and prying
the connector from the holder. Clamp the replacement
connector to the wire. Reinstall the connector in the
holder.

If the individual end lead pin connectors are removed
from the plastic holder, note the order of the individual
wires for correct replacement in the holder. For proper
replacement see Fig. 5-5.

END-LEAD
MULTI-PIN
CONNECTOR
INDEX

HOLDER END-LEAD
MULTI-PIN
CONNECTOR
%
MULTI-PIN
CONNECTOR
INDEX 1986-68

Fig. 5-5. Orientation and disassembly of multipin connectors.



Circuit Board Removal

Remove the two screws and two fasteners attaching the
rear of the plug-in frame. See Fig. 5-6. The bottom
fasteners require a 3/16 inch wrench. Remove the front
panel knob connectedtothe DISPLAY. Unsolder the wires
to the front panel connectors. Disconnect all plugsto front
panel connections. Remove the four screws as shown in
Fig. 5-7. Remove both circuit boards by sliding backwards
and out. To separate the two circuit boards, remove the
four screws attaching the Auxiliary board to the Main
board. When separating or replacing these boards, use
care to avoid bending the interconnecting pins.

;
/f’,.:;_

Remove these screws and fasteners to remove back of

frame. The bottom fasteners require a 3/16"” wrench.
2971-11

Fig. 5-6. Rear frame removal.

Switch Maintenance

After separating the two boards, the front panel lever
switches may be removed by removing the three screws
attaching each lever switch to the circuit board. Use care
when removing or assembling the lever switches to the
circuit boards to prevent bending the contact fingers.
When reassembling, carefully align the screw holes onthe
switch cover with the board. Place the switch cover onthe
board in the proper position before inserting the screws.
To remove the front panel pushbutton switches, refer to
Fig. 5-8.

0

@
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Remove these screws to remove boards from frame.
2971-12

Fig. 5-7. Circuit board removal.

To remove swils bend the plastic tab back and raise
the rear of the switch clear of the tab. 2971-13

Fig. 5-8. Pushbutton switch removal.

To clean the board and switch contacts, use a
lubricated contact cleaner such as, No Noise Contact
Restorer'.

Front Panel Latch Removal

To replace the latch, remove the screw under the pull
tab. Pry up the pull tab bar from the latch assembly.

'Electronic Chemical Corporation, 813 Communipaw Avenue,

Jersey City, N.J. 07304
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REAR INTERFACE INFORMATION

FUNCTIONS AVAILABLE AT REAR
CONNECTOR

A slot exists between pins 21 and 22 on the rear
connector. Insert a barrier in the corresponding position
of the power module jack to prevent noncompatible plug-
ins from being used in that compartment. Consult the
power module manual for further information. Signal
outputs for other specialized connections may be made to
the rear interface connectors as shown in Fig. 5-9.
Waveform timing is shown in Fig. 5-10, A description of
these connections follows.

Decimal Point Scanned Output 27B

This contact goes high and remains high for one scan
clock period. This indicates a decimal point to the right of
the active digit. This output will drive two TTL loads.

Remote Start 26B

This connection duplicates the front panel
START/STOP button. When this cannectionislow andthe
DC 503A isin TOTALIZE A or TIME MANUAL modes, the
counter counts. When this line goes high counting stops.
The external device pulling this line low must sink 1.6 mA.

Scan Clock Out 24B

This connection provides a 2to 2.5 kHz squarewave. A
different front panel digit is displayed on eachfalling edge
of the waveform. The display scans from time slot 1, the
most significant digit, to time slot 8, the least significant
digit, and then repeats. The corresponding bcd informa-
tion transfers to the output at each falling edge of the scan
clock. Data should be transferred to an external memory
on the following positive going edge. This allows for
propagation delays and ensures that becd, time slot and
decimal point information have time to settle. This output
will drive two TTL loads.

Overflow Out 23B

This line goes high when the counter overflows. It is
capable of driving two TTL loads.

Channel A Level Out 22A

The voltage at this connection follows the channel A
front panel trigger LEVEL control. The source impedance
is 1 kQ and the signal level is between +3.5V.
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Channel B Level Out 22B

The voltage at this connection follows the channel B
front panel trigger LEVEL control. The source impedance
is 1 kQ and the signal level is between 3.5 V.

Bcd Outputs: Bed (1), 19A; Bed (2), 21B; Bed (4),
20A; Bcd (8), 20B
These connections output the bcd information. The

positive pulses are 1 scan clock period in length for each
given digit. Each line can drive two TTL loads.

Data Good (Latch) Output 19B

This line is high when data is transferring from a count
chain into the latches. Do not acquire data through the
rear interface connector when this pinis high. This output
will drive two TTL loads.

Channel A Input 16A

This is the channel A input connection when the front
panel CH A SOURCE switch is in the INT position. This
input is terminated in 50 Q, with a maximum input of 4 V
peak or 8 V peak-to-peak.

Channel A Input Ground 17A

This terminal is the ground return for the rear interface
channel A input.

Channel B Input 17B

This is the channel B input connection when the front
panel CH A SOURCE switch is in the INT position. This
input is terminated in 50 Q, with a maximum input of 4 V
peak or 8 V peak-to-peak.

Channel B Input Ground 16B

This terminal is the ground return for the rear interface
channel B input.

Reference 10 MHz Out 15B

This is the buffered output of the counter time base.
This output is capable of driving two TTL loads.

Ground (Clock) 15A

This is the ground return for the clock input-output
signals (21A, 15B, 14A).



Qutput or Pin Pin Output or
Input B A Input
28 28
Decimal Point
Scanned Output 27 27
Remote Start 26 26 Reset In/Out
25 25 Time Slot One (TS1)
Scan Clock Out 24 24
Overflow Out 23 23
Channel B Barrier Channel A
Level Out 22 Slot 22 Level Out
BCD (2) Output 21 21 TTL Clock Input
BCD (8) Output 20 20 BCD (4) Output
Data Good
{Latch) Output 19 19 BCD (1) Qutput
18 18
Channel A
Channel B Input 17 17 Input Ground
Channel B
Input Ground 16 16 Channel A Input
Reference
10 MHz Out 15 15 Gnd (clock)
External 10 MHz
14 14 Clock Input
13 13
+33.5 V dc 12 12 +33.5 V dc
Collector lead of Base lead of
PNP series pass 11 11 PNP series pass
Emitter lead of
10 10 PNP series pass
+33.5 V common 9 9 +33.5 V common
—33.5 V dc 8 —-33.5Vdc
™™ 500
Coliector lead of 7 barrier 7 Emitter lead of
NPN series pass slot NPN series pass
Base lead of
6 6 NPN series pass
5 5
+11.5 V common 4 4 +11.5 V common
+11.5 V common 3 3 +11.5 V common
+11.5 V dc 2 Rear 2 +11.5V dc
view
of
1 plug-in 1

2971-14

Fig. 5-9. Rear interface connector assignments.
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Time slot 1 (25A)

Bced 1 (19A) I I _I

Bed 2 (21B) l_——l

‘Bed 4 (20A) I__—l

Bed 8 (20B) J__I

Decimal point (27B)

To ensure stable data, latch on positive going SCAN clock with data good output (18) low.

2971-15

Flg. 5-10. Rear interface timing for a display of 1079.0674.

Reset In/Out  26A

Thisline goes low when the counters arereset. Thisline
also goes low when the front panel RESET button is
pressed. It can be pulsed low through the rear interface
connector. The device pulling this line to ground must be
capable of sinking 5 mA.

Time Slot 1 (TS1) 25A

This line is high during the time the most significant
digitis scanned. It goes high on thefalling edge of the scan
clock and returns low on the next falling edge of the scan
clock. This output is capable of driving two TTL loads.

58

TTL Clock Input 21A

This input is a single low power Schottky TTL load. The
circuitry driving this input must source 20 uA for a high
input and sink 0.36 mA when driving low. An external time
base, meeting the above requirements, can be connected
tothis terminal. The groundreturnfor this input is pin 15A.

External 10 MHz Clock Input 14A

This input is ac coupled with an input impedance of
approximately 1 k(2. Any signal from about 500 mV rms to
about 3 V rms is sufficient. Use pin 15A as ground return
for this input.
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OPTIONS

Your instrument may be equipped with one or more instrument options or optional accessories. A brief description of
each instrument option is given below. For further information on instrument options or optional accessories, see your
Tektronix Catalog or contact your Tektronix Field Office. If additional options are made available for thisinstrument, they

" may be described in a Change Information insert at the back of this manual or in this section.

OPTION 01

Replaces the standard 10 MHz oscillator with a self contained, proportional temperature controlled oven oscillator
for increased accuracy and stability. Information relative to Option 01 can be found on schematic @ , and in the
Specification, Calibration, and Theory of Operation sections.
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Section 7—DC 503A

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 impor-
tant, 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 represen-
tative will contact you concerning any change in part number.

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

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assemblies are listedin numerical order.
When the complete component number of a part is known, this list
will identify the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mir. Code Number to Manufacturer index for the
Electrical Parts List is located immediately after this page. The
Cross Index provides codes, names and addresses of manufac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1.1.

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identify assemblies,
subassemblies and parts. Examples of this numbering method
and typical expansions are illustrated by the following:

Example a. component number
——
A23R1234 A23 R1234

—\ Circuit number

Read: Resistor 1234 of Assembly 23

Assembly number

Example b. component number
S ——— —
A23A2R1234 A23 A2 R1234
Assemblv/_ Subassembly \_Circuit
number number number

fread: Resistor 1234 of Subassembly 2 of Assembly 23

Only the circuit number will appear on the diagrams and
circuit board illustrations. Each diagram and circuit board
illustration is clearly marked with the assembly number.
Assembly numbers are also marked on the mechanical exploded
views located in the Mechanical Parts List. The component
number is obtained by adding the assembly number prefix to the
circuit number.

The Electrical Parts List is divided and arranged by
assemblies in numerical sequence (e.g., assembly A1 with its
subassemblies and parts, precedes assembly A2 with its sub-
assemblies and parts).

Chassis-mounted parts have no assembly number prefix
and are located at the end of the Electrical Parts List.

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates part number to be used when ordering replace-
ment part from Tektronix.

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column three (3) indicates the serial number at which the
part was first used. Column four (4) indicates the serial number at
which the part was removed. No serial number entered indicates
part is good for all serial numbers.

NAME & DESCRIPTION (column five of the
Electrical Parts List)

In the Parts List, an ltemm 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 HE-1
can be utilized where possible.

MFR. CODE (column six of the Electrical Parts
List)

Indicates the code number of the actual manufacturer of the
part. (Code to name and address cross reference can be found
immediately after this page.)

MFR. PART NUMBER (column seven of the
Electrical Parts List)

Indicates actual manufacturers part number.
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Mfr. Code

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Manufacturer

Address

City, State, Zip

01121
01295

02735
03508

04222
04713
07263

12697
13511
14433

22526
24546

27014
33096
34649
55210
55680
56289
59660
71279
71400

72982
73138
74970
80009
90201

91637
95348

ALLEN-BRADLEY COMPANY

TEXAS INSTRUMENTS, INC., SEMICONDUCTOR

GROUP

RCA CORPORATION, SOLID STATE DIVISION
GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR

PRODUCTS DEPARTMENT

AVX CERAMICS, DIVISION OF AVX CORP.
MOTOROLA, INC., SEMICONDUCTOR PROD. DIV.
FAIRCHILD SEMICONDUCTOR, A DIV. OF
FAIRCHILD CAMERA AND INSTRUMENT CORP.

CLAROSTAT MFG. CO., INC.

AMPHENOL CARDRE DIV., BUNKER RAMO CORP.

ITT SEMICONDUCTORS

BERG ELECTRONICS, INC.

CORNING GLASS WORKS, ELECTRONIC

COMPONENTS DIVISION
RATIONAL SEMICONDUCTOR CORP.
COLORADO CRYSTAL CORPORATION
INTEL CORP.

GETTIG ENG. AND MFG. COMPANY
NICHICON/AMERICA/CORP.
SPRAGUE ELECTRIC CO.

TUSONIX INC.

CAMBRIDGE THERMIONIC CORP.

BUSSMAN MFG., DIVISION OF MCGRAW-

EDISON CO.

ERIE TECHNOLOGICAL PRODUCTS, INC.
BECKMAN INSTRUMENTS, INC., HELIPOT DIV.

JOHNSON, E. F., CO.
TEKTRONIX, INC.

MALLORY CAPACITOR CO., DIV. OF

P. R. MALLORY AND CO., INC.
DALE ELECTRONICS, INC.
GORDOS CORPORATION

1201 2ND STREET SOUTH

P O BOX 5012, 13500 N CENTRAL
EXPRESSWAY

ROUTE 202

ELECTRONICS PARK
P O BOX 867, 19TH AVE. SOUTH

5005 E MCDOWELL RD,PO BOX 20923

464 ELLIS STREET
LOWER WASHINGTON STREET

3301 ELECTRONICS WAY
P O BOX 3049
YOUK EXPRESSWAY

550 HIGH STREET

2900 SEMICONDUCTOR DR.
2303 W 8TH STREET

3065 BOWERS AVE.

PO BOX 85, OFF ROUTE 45
6435 N PROESEL AVENUE
87 MARSHALL ST.

2155 N FORBES BLVD

445 CONCORD AVE.

2536 W. UNIVERSITY ST.
644 W, 12TH ST.

2500 HARBOR BLVD.

299 10TH AVE. S. W.

P O BOX 500

3029 E. WASHINGTON STREET
P. 0. BOX 372

P. 0. BOX 609

250 GLENWOOD AVENUE

MILWAUKEE, WI 53204

DALLAS, TX 75222
SOMERVILLE, NY 08876

SYRACUSE, NY 13201
MYRTLE BEACH, SC 29577
PHOENIX, AZ 85036

MOUNTAIN VIEW, CA 94042
DOVER, NH 03820
LOS GATOS, CA 95030

WEST PALM BEACH, FL 33402
NEW CUHBERL&NP, PA 17070

BRADFORD, PA 16701
SANTA CLARA, CA 95051
LOVELAND, CO 80537
SANTA CLARA, CA 95051
SPRING MILLS, PA 16875
CHICAGO, IL 60645
NORTH ADAMS, MA 01247
TUCSON, AZ 85705
CAMBRIDGE, MA 02138

ST. LOUIS, MO 63107
ERIE, PA 16512
FULLERTON, CA 92634
WASECA, MN 56093
BEAVERTON, OR 97077

INDIANAPOLIS, IN 46206

COLUMBUS, NE 68601
BLOOMFIELD, NJ 07003
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Replaceable Electrical Parts—DC 503A

Tektronix  Serial/Model No. Mir
Component No. Part No. Name & Description Code Mfr Part Number
Al0 670-6556-00 CKT BOARD ASSY:DISPLAY 80009 670-6556-00
A12 670-6557-00 CKT BOARD ASSY:AUXILIARY 80009 670-6557-00
Al4 670-6558-00 CKT BOARD ASSY:MAIN 80009 670-6558-00
Al4 670-6559-00 CKT BOARD ASSY:MAIN 80009 670-6559-00
e (OPTION 1 ONLY)
Al0 ——— e CKT BOARD ASSY:DISPLAY
AIOCRI1011 156-1036-00 MICROCIRCUIT,DI :PROGRAMMABLE INTERVAL TIME 34649 DB253-5
A10CR1012 150-1036-00 LAMP,LED:RED, 3.0V, 40MA 01295 TIL 2094
A10CR1111 150-1036-00 LAMP ,LED:RED, 3.0V, 40MA 01295 TIL 209A
Al0CR1211 150-1036-00 LAMP,LED:RED, 3.0V, 40MA 01295 TIL 209A
A10CR1215 150-1036-00 LAMP,LED: RED, 3.0V, 40MA 01295 TIL 209A
A10CR1311 150-1036-00 LAMP,LED:RED, 3.0V, 40MA 01295 TIL 209A
A10DS1002 150-1011-02 LAMP,LED RDOUT:RED,7 SEG,1.0 DIGIT 80009 150-1011-02
A10DS1005 150-1011-02 LAMP,LED RDOUT:RED,7 SEG,1.0 DIGIT 80009 150-1011-02
A10DS1102 150-1011-02 LAMP,LED RDOUT:RED,7 SEG,1.0 DIGIT 80009 150-1011-02
A10DS1105 150-1011-02 LAMP,LED RDOUT:RED,7 SEG,1.0 DIGIT 80009 150-1011-02
A10DS1202 150-1011-02 LAMP,LED RDOUT:RED,7 SEG,1.0 DIGIT 80009 150-1011-02
A10DS1205 150-1011-02 LAMP,LED RDOUT:RED,7 SEG,1.0 DIGIT 80009 150-1011-02
A10DS1302 150-1011-02 LAMP,LED RDOUT:RED,7 SEG,1.0 DIGIT 80009 150-1011-02
Al0DS1305 150-1011-02 LAMP,LED RDOUT:RED,7 SEG,1.0 DIGIT 80009 150-1011-02
A10J1012 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A10J1101 131-1857-00 TERM. SET,PIN:36/0.025 5Q PIN,ON 0.1 CTRS 22526 65500136
A10J1102 131-1857-00 TERM. SET,PIN:36/0.025 SQ PIN,ON 0.1 CTRS 22526 65500136
A10R1009 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A10R1011 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
A10R1012 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB&4715
Al2 R CKT BOARD ASSY:AUXILIARY
Al12C1030 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1Cl03K
A12C1035 281-0773-00 CAP. ,FXD,CER DI:0.0lUF,10%,100V 04222 GC70-1C103K
A12C1120 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A12€1130 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZ5U104M
A12€1200 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B005DIAABZS5UL04M
A12C1202 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZSULO4M
Al12¢1220 281-0775-00 CAP. ,FXD,CER DI:0.1lUF,20%,50V 72982 8005D9AABZ5UL04M
A12C1230 281-0775-00 CAP. ,FXD,CER DI:0.lUF,20%,50V 72982 B005DIAABZSULO4M
Al2c1231 290-0782-00 CAP.,FID,ELCTLT:Q.?UF,+}'5-—102,35V 55680 35ULA4R7V-T
Al2C1232 290-0782-00 CAP.,FXD,ELC'I‘LT:&.?U?,HS—IOZ,SSU 55680 35ULA4R7V-T
Al2C1310 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 BOOSDIAABZSUL04M
A12C1311 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZSULO4M
A12C1330 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B005DIAABZ5UL04M
A12C1400 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZ5U104M
A12C1420 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B8005DYAABZSUL04M
Al2C1430 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 BOOSDY9AABZSULO4M
A12€1510 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B0O0SDIAABZSULO4M
Al12C1519 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 BO0S5DIAABZ5U104M
Al12C1520 281-0775-00 CAP. ,FXD,CER pI:0.1UF,20%,50V 72982 80C0SDYAABZSULOLM
A12C1522 281-0785-00 CAP. ,FXD,CER DI:68PF,10%,100V 72982 8035D2AADCOG680K
A12C1523 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZ5UL04M
A12€1530 281-0775-00 CAP.,FXD,CER DI1:0.1UF,20%,50V 72982 B8005D9AABZ5U104M
A12€1532 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 8005DIAABZSUL04M
A12C1533 290-0804-00 CAP. ,FXD,ELCTLT: 10UF,+50~-10%, 25V 55680 25ULALOV-T
.
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Replaceable Electrical Parts—DC 503A

Tektronix  Serial/Model No. Mfr
Component No. Part No. Name & Description Code Mfr Part Number
A12C1600 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B005DIAABZ5UI04M
A12C1622 281-0775-00 CAP. ,FXD,CER DI:0.l1UF,20%,50V 72982 8005DIAABZSULO4LM
A12C1629 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B005D9IAABZSU1O0LM
A12C1630 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 BOOSD9YAABZS5ULO4M
Al2¢1631 281-0775-00 CAP,,FXD,CER DI:0.1UF,20%,50V 72982 800SD9IAABZS5U104M
A12C1632 290-0804~00 CAP. ,FXD,ELCTLT: 10UF,+50-10%,25V 55680 25ULA1OV-T
Al2€1720 283-0359~00 CAP.,FXD,CER DI:1000PF,10%,200V 72982 8131N203C0G0102K
A12C1730 281-0622-00 CAP. ,FXD,CER DI:&47PF,1%,500V 59660 308-000C0G0470F
A12C1731 281-0716-00 CAP. ,FXD,CER DI:13.8PF,1%,500V 59660 374-014C0G01389F
A12€1733 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M
A12C1830 283-0057-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,200V 56289 274C10
A12CR1021 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR1210 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433  LG4016
A12CR1220 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N&4152R
A12CR1222 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IN4152R
A12CR1430 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR1620 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR1621 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A12CR1630 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
Al12CR1720 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DEL40
Al2CR1721 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DE140
A12J1020 131-1425-00 CONTACT SET,ELE:R ANGLE,0.150" L,STR OF 36 22526 65521-136
Al2J1519 131-0608-00 TERHINAL,PIN:O.?-&S L X 0.025 PH BRZ GOLD 22526 47357

Spcaty s {qQTY 2)
Al2J1530 131-0608-00 TERHINAL,PIN:OJ&S L X 0.025 PH BRZ GOLD 22526 47357

i i (QrY 2)
A1231630 131-0608-00 _ TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357

——mem e (QTY 3)
A12J1730 131-0608-00 TERMINAL,PIN:0,365 L X 0.025 PH BRZ GOLD 22526 47357

————— e (QTY 2)
A12L1530 120-0382-00 XFMR,TOROID:14 TURNS,SINGLE 80009 120-0382-00
A12L1630 120-0382-00 XFMR,TOROID: 14 TURNS,SINGLE 80009 120-0382-00
A12P1430 131-1934-00 TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 22526 65539-001
A12P1520 131-1934-00 TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 22526 65539-001
A12P1521 131-1934-00 TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 22526 65539-001
A12P1601 131-1934-00 TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 22526 65539-001
A12P1630 131-1934-00 TERM. SET,PIN:1 X 36,0.1 CTR,0.9 L 22526 65539-001
A12Q1020 151-0462-00 TRANSISTOR: SILICON,PNP 04713 TIP30C
A12Q1030 151-0342-00 TRANSISTOR:SILICON,PNP 07263 5035928
A12Q1032 151-0341-00 TRANSISTOR: SILICON, NPN 07263 S040065
a\l2Q1132 151-0220-00 TRANSISTOR:SILICON,FPNP 07263 5036228
A12Q1133 151-0220-00 TRANSISTOR:SILICON,PNP 07263 5036228
A12Q1134 151-0220-00 TRANSISTOR:SILICON,PNP 07263 5036228
A12Q1300 151-0220-00 TRANSISTOR:SILICON,PNP 07263 $036228
A12Q1320 151-0220-00 TRANSISTOR: SILICON,PNP 07263 5036228
A12Q1321 151-0220-00 TRANSISTOR:SILICON,PNP 07263 5036228
A12Q1330 151-0220-00 TRANSISTOR:SILICON,PNP 07263 5036228
A12Q1331 151-0220-00 TRANSISTOR:SILICON,PNP 07263 5036228
A12Q1420 151-0220-00 TRANSISTOR: SILICON, PNP 07263 5036228
A12Q1530 151-0220-00 TRANSISTOR: SILICON, PNP 07263 5036228
Al12Q1620 151-0427-00 TRANSISTOR:SILICON, NPN 80009 151-0427-00
Al12Q1630. 151-1117-00 TRANSISTOR:FE DUAL,N-CHANNEL,SI 80009 151-1117-00
Al2R510 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
Al2R1021 307-0695-00 RES NTWK,FXD FI:9,150 OHM,2X,0.2W EACH 01121 210A151
Al2R1024 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115
A12R1031 315-0241-00 RES.,FXD,CMPSN:240 OHM,5%,0.25W 01121 CB2415
A12R1032 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515

-
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Replaceable Electrical Parts—DC 503A

Tektronix  Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
A12R1033 315-0361-00 RES. ,FXD,CMPSN: 360 OHM,5%,0.25W 01121 CB3615
A12R1035 315-0681-00 RES.,FXD,CMPSN: 680 OHM,5%,0.25W 01121 CB6815
A12R1036 315-0362-00 RES. ,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625
A12R1037 315-0132-00 RES. ,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CB1325
A12R1038 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805
A12R1130 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 01121 CB1515
A12R1131 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A12R1132 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
A12R1133 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
Al2R1134 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
A12R1138 315-0301-00 RES.,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB3015
A12R1200 315-0121-00 RES. ,FXD,CMPSN:120 OHM,5%,0.25W 01121 ©B1215
A12R1210 315-0751-00 RES. ,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515
A12R1211 315-0162-00 RES. ,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A12R1215 315-0302-00 RES. ,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A12R1220 307-0695-00 RES NTWK,FXD FI1:9,150 OHM,2%,0.2W EACH 01121 210A151
A12R1230 315-0750-00 RES. ,FXD,CMPSN: 75 OHM,5%,0.25W 01121 CB7505
Al12R1231 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315
A12R1300 315-0750-00 . RES.,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
A12R1301 315~0301-00 RES. ,FXD,CMPSN: 300 OHM,5%,0.25W 01121 CB3015
A12R1302 315-0751-00 RES.,FXD,CMPSN: 750 OHM,5%,0.25W 01121 CB7515
A12R1303 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
A12R1304 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A12R1310 307-0695-00 RES NTWK,FXD FI:9,150 OHM,2%,0.2W EACH 01121 210A151
A12R1312 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CBI1OL5
A12R1331 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A12R1332 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A12R1333 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
Al12R1334 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A12R1336 315-0151-00 RES. ,FXD,CMPSN:150 OHM,5%,0.25W 01121 CBIS5LS
A12R1420 307-0695-00 RES NTWK,FXD FI:9,150 OHM,2%,0.2W EACH 01121 210A151
A12R1430 315-0510-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A12R1431 315-0820~00 RES.,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205S
A12R1520 315-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205
A12R1521 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
A12R1523 315-0561-00 RES. ,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
A12R1524 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
A12R1525 311-1559-00 RES.,VAR,NONWIR: 10K OHM,20%,0.50W 73138 91-81-0
A12R1530 315-0121-00 RES. ,FXD,CMPSN:120 OHM,5%,0.25W 01121 CBl215
A12R1531 315-0561-00 RES. ,FXD,CMPSN: 560 OHM,5%,0.25W 01121 CB5615
A12R1532 315-0561-00 RES. ,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
A12R1533 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
A12R1534 315-0122-00 RES. ,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
A12R1535 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
A12R1536 315-0561-00 RES. ,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
A12R1537 315-0561-00 RES.,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
A12R1538 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215
A12R1539 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 cB2215
A12R1610 307-1096-00 RES NTWK,FXD,FI:7,2 OHM,2%,1W 91637 MSP08A01202G
Al12R1620 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A12R1621 315-0302-00 RES. ,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
A12R1622 321-0414-00 RES.,FXD,FILM: 200K OHM,1%,0.125W 91637 MFF1816G20002F
A12R1623 315-0474-00 XB020320 RES. ,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB4745
A12R1624 321-0201-00  BO10100 B020319  RES.,FXD,FILM:1.21K OHM,1%,0.125W 91637 MFF1816G12100F
A12R1624 321-0222-00  B020320 RES.,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
A12R1625 315-0472~-00 RES.,FXD,CMPSN:4.7K OHM, 5%,0.25W 01121 CB4725

315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725

A12R1626

.
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Replaceable Electrical Parts—DC 503A

Tektronix  Serial/Model No. Mir

Component No. Part No. Name & Description Code Mfr Part Number
Al2R1627 315-0680-00 RES.,FXD,CMPSN: 68 OHM, 5%,0.25W 01121 CB6805
Al2R1628 321-0481-00 RES.,FXD,FILM: 1M OHM,1%,0.125W 24546 NA4D1OO4F
Al12R1629 315-0154-00 RES. ,FXD,CMPSN: 150K OHM,5%,0.25W 01121 CB1545
Al_2R1630 315-0131-00 RES. ,FXD,CMPSN:130 OHM, 5%,0.25W 01121 CB1315
Al12R1631 315-0131-00 RES. ,FXD,CMPSN:130 OHM,5%,0.25W 01121 CB1315
Al2R1632 321-0618-00 RES.,FXD,FILM: 250K OHM,1%,0.125W 91637 MFF1816G25002F
Al12R1633 321-0891-00 RES.,FXD,FILM:800K OHM,1%,0.125W 91637 MFF1816G80002F
Al2R1634 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
Al12R1635 315-0122-00 RES. ,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
A12R1636 315-0202-00 RES.,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
Al12R1637 315-0432-00 RES.,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 CB4325
Al2R1710 307-0445-00 RES NTWK,FXD,FI:4.7K OHM,20%,(9) RES 91637 MSP10A01-472M
A12R1720 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,0.25W 01121 CB3915
Al12R1730 315-0102-00 RES.,FXD,CMPSN: 1K OHM, 5%,0.25W 01121 CBl1025
Al12R1731 315-0510-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
Al2R1734 315-0151-00 RES.,FXD,CMPSN:150 OHM, 5%,0.25W 01121 CB1515
A1281720 263-0010-00 SWITCH PB ASSY:1 PUSH,7.5HH,W/2 CONTACTS 80009 263-0010-00
A1281730 263-0010-00 SWITCH PB ASSY:1 PUSH,7.5MM,W/‘2 CONTACTS 80009 263-0010-00
Al1281731 263-0010-00 SWITCH PB ASSY:1l PUSH,?.SMM,W/2 CONTACTS 80009 263-0010-00
A1281732 263-0010-00 SWITCH PB ASSY:1 PUSH,?.SHH,W/Z CONTACTS 80009 263-~0010-00
A12S1810 263-0074-00 SW LEVER ASSY: 80009 263-0074-00 .
Al2U1120 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
Al2U1121 156-0230~-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
Al2U1122 156-0411-00 MICROCIRCUIT,LI:QUAD-COMP,SGL SUPPLY 27014 LM339N
Al2U1220 156-0205-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 04713 MC10102 (P OR L) —
Al2U1221 156-0688-00 MICROCIRCUIT,DI:DUAL J-K MASTER SLAVE FF 04713 MC10135L
A12U01300 156-0182-00 . MICROCIRCUIT,DI:TRIPLE 2-3-2 INPUT GATE 80009 156-0182-00
Al1201310 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
Al2U1320 156-0205-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 04713 MC10102 (P OR L) p
Al2U01321 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00 -
Al12U1330 156~0205-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 04713 MC10102 (P OR L)
Al12U1400 156-0656-00 MICROCIRCUIT,DI:DECADE COUNTER 01295 SN74LS90N OR J :
Al1201401 156-1448-00 MICROCIRCUIT,DI:DUAL 4-BIT DECADE COUNTER 80009 156-1448-00 —
Al2U1410 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
Al2U1411 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00 -
Al12U01420 156-0205-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 04713 MC10102 (P OR L)
Al12U1421 156-0295-00 MICROCIRCUIT,DI:TRIPLE EXCL OR EXCL NOR 80009 156-0295-00 ~
Al201430 156-0205-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 04713 MC10102 (P OR L)
Al2U1500 156-0866-00 MICROCIRCUIT,DI:13 INP NAND GATES 04713 SN74LS133 -
Al12U1501 156-1448-00 MICROCIRCUIT,DI:DUAL 4-BIT DECADE COUNTER 80009 156-1448-00 '
Al12U1510 156-0382-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74LSO0(N OR J) _
Al2U1511 156-0382-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74LSOO(N OR J)
Al12U1530 156-0369-00 MICROCIRCUIT,DI:TRIPLE LINE RECEIVER 80009 156-0369-00
A1201600 156-0745-00 MICROCIRCUIT,DI:HEX INVERTER 80009 156-0745-00
Al2U1601 156~0524-00 MICROCIRCUIT,DI:TRIPLE 3-INPUT NAND GATES 80009 156-0524-00 -
Al12U1610 156-1448-00 MICROCIRCUIT,DI:DUAL 4-BIT DECADE COUNTER 80009 156-1448-00
Al2U1611 156-1478-00 MICROCIRCUIT,DI:QUAD 2-INP AND GATE 02735 CD4081BF
Al2U1620 156-1149-00 MICROCIRCUIT,LI:OPERATIONAL AMP ,JFET INPUT 27014 LF351N
Al12W1320 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
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Replaceable Electrical Parts—DC 503A

Tektronix  Serial/Model No. Mfr

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number

Ald  emeee e CKT BOARD ASSY:MAIN

A14C1030 283-0057-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,200V 56289 274C10

Al4C1120 283-0359-00 CAP.,FXD,CER DI:1000PF,10%,200V 72982 8131N203C0G0102K

Al4C1130 281-0622-00 CAP. ,FXD,CER DI:47PF,1%,500V 59660 308-000C0G0470F

Al4Cl131 281-0716-00 CAP. ,FXD,CER DI:13.8PF,1%,500V 59660 374-014C0G01389F

Al4cl133 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 800SD9AABZSUL04M

A14C€1220 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

Al4C1221 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

A14C1230 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

Al4C1231 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSUL04M

A14C1232 290-0804-00 CAP. ,FXD,ELCTLT: 10UF,+50-10%,25V 55680 25ULALOV-T

Al4C1233 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005DYAABZ5U104M

Al4C1320 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

Al4C1322 281-0785-00 CAP.,FXD,CER DI:68PF,10%,100V 72982 8035D2AADCOG680K

Al4C1323 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

A14C1330 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

Al4C1331 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZS5U104M

A14C1332 290-0804-00 CAP. ,FXD,ELCTLT: 10UF,+50-10%,25V 55680 2SULA1OV-T

A14C1400 290-0782-00 CAP. ,FXD,ELCTLT:4.7UF,+75-10%,35V 55680 35ULA4R7V-T

Al4C1410 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

Al4C1411 281-0772-00 CAP.,FXD,CER DI:0.0047UF,10%,100V 04222 GC701C472K

Al4C1420 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

Al4cl421 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

A14C1430 290-0804-00 CAP. ,FXD,ELCTLT: 10UF,+50-10%,25V 55680 25ULAL1OV-T

Al4C1431 281-0772-00 CAP. ,FXD,CER DI:0.0047UF,10%,100V 04222 GC701C472K

Al4C1510 281-0772-00 CAP. ,FXD,CER DI:0.0047UF,10%,100V 04222 GC701C472K

Al4C1511 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R102K

A14C1600 290-0745-00 CAP. ,FXD,ELCTLT: 22UF,+50-10%,25V 56289 502D225

A14€1601 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

Al4C1610 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSUL04M

A14C1700 281-0775~00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZS5U104M
——— ———— (OPTION 1 ONLY)

Al4cl701 290-0183-00 CAP. ,FXD,ELCTLT: 1UF,10%,35V 90201 TAC105K035P02

Al4C1702 281-0775-00 CAP. ,FXD,CER DI:0.l1UF,20%,50V 72982 800SD9AABZ5U104M
---------- (OPTION 1 ONLY)

Al4C1710 281-0630-00 CAP. ,FXD,CER DI:390PF,5%,500V 72982 630000Y5D391J
————— emme- (STANDARD ONLY)

Al4Cl711 281-0630-00 CAP.,FXD,CER DI:390PF,5%,500V 72982 630000Y5D391J
—————————— (STANDARD ONLY)

Al4cl712 281-0564-00 CAP.,FXD,CER DI:24PF,5%,500V 59660 301-000C0G0240J
—————————— (STANDARD ONLY)

Al4C1713 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B8005D9AABZSULO4M
---------- (STANDARD ONLY)

-Al4C1714 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSUL04M

Al4C1715 281-0153-00 CAP.,VAR;AIR 'DI:1.7-10PF,250V 74970 187-0106-005
---------- (STANDARD ONLY)

Al4C1730 290-0804-00 CAP. ,FXD,ELCTLT: 10UF,+50-10%,25V 55680 25ULALOV-T

Al4C1731 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

A14C1732 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5U104M

Al4Cl1733 290-0746-00 CAP. ,FXD,ELCTLT:47UF,+50-10%,16V 55680 16U-47V-T

A14C1820 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K

Al14C1830 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 72982 8035D9AADX7R102K

Al4CR1110 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4O16

A14CR1120 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DEL40

Al4CR1121 152-0246-00 SEMICOND DEVICE:SW,SI,40V,200MA 03508 DE140

Al4CR1220 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

Al4CR1221 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
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Replaceable Electrical Parts—DC 503A

Tektronix  Serial/Model No., Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
Al4CR1230 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1IN4152R
Al4CR1700 152-0141~02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N&4152R
Al4CR1721 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
Al4CR1730 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433  LG4O16
A14CR1731 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
Al4CR1732 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433  LG4O16
Al4CR1733 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433  LG4016
Al4CR1810 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
Al4CR1811 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
Al4F1820 159-0025-00 FUSE,CARTRIDGE:3AG,0.5A,250V,FAST—BLOH 71400 AGC 1/2
Al4F1821 159-0025-00 FUSE,CARTRIDGE:3AG,0.5A,250V,FAST-BLOH 71400 AGC 1/2
Al4F1830 159-0015-00 FUSE,CARTRIDGE:3AG,3A,250V,FAST-BLOW 71400 AGC 3
Al4J1130 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
————— e (QTY 2)
Al4J1230 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
---------- (QTY 3)
Al4J31300 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
---------- (QTY 77
A14J1320 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
———— e (QTY 2)
A1431400 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
—————————— (QTY 8)
A14J1500 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
---------- (QTY 8)
A1431520 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
Al4J1521 136-0263-04 SOCKET,PIN TERM:FOR 0.025 INCH SQUARE PIN 22526 75377-001
Al4J31710 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
---------- (QTY 3)
A1431720 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
—————————— (QTY 3)
A14J1810 131-0608-00 TERMINAL,PIN:0.365 4 X 0.025 PH BRZ GOLD 22526 47357
---------- (QTY 2)
A16J1820 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357
—————————— (QTY 2)
A14K1800 148-0076-00 RELAY,REED:1 FORM A,5V,0.25A,100V 95348 F81-1447
Al4K1810 148-0076-00 RELAY,REED:1 FORM A,5V,0.25A,100V 95348 F81-1447
Al4L1230 120-0382-00 XFMR,TOROID: 14 TURNS,SINGLE 80009 120-0382-00
Al4L1330 120-0382-00 XFMR, TOROID: 14 TURNS,SINGLE 80009 120-0382-00
A14L1600 108-0422-00 COIL,RF:FIXED,82UH 80009 108-0422-00
A14Q1220 151-0427-00 TRANSISTOR:SILICON,NPN 80009 151-0427-00
Al4Q1230 151-1117-00 TRANSISTOR:FE DUAL,N-CHANNEL,SI 80009 151-1117-00
Al14Q1300 151-0504-00 TRANSISTOR:SILICON,N-CHAN,UNIJUNCTION 04713 2N4851
Al4Q1301 151-0302-00 TRANSISTOR: SILICON,NPN 07263 5038487
Al14Q1400 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487
A14Q1500 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A
Al14Q1700 151-0341-00 TRANSISTOR:SILICON,NPN 07263 5040065
Al4Q1701 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
---------- (STANDARD ONLY)
A14Q1720 151-0188-00 TRANSISTOR: SILICON,PNP 04713 SPS6868K
Al4Q1721 151-0302-00 TRANSISTOR: SILICON,NPN 07263 S038487
A14Q1722 151-0432-00 TRANSISTOR: SILICON,NPN 80009 151-0432-00
Al14Q1723 151-0453-00 TRANSISTOR:SILICON,PNP 80009 151-0453-00
Al4Q1724 151-0453-00 TRANSISTOR:SILICON,PNP 80009 151-0453-00
A14Q1725 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677
A14Q1800 151-0190~-00 TRANSISTOR: SILICON,NPN 07263 S032677
Al4R610 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
Al4R1100 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
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Replaceable Electrical Parts—DC 503A

Tektronix  Serial/Model No. Mfr
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
Al4R1110 315-0512~00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
Al4R1120 315-0391-00 RES.,FXD.CMPSN:390 OHM,5%,0.25W 01121 CB3915
Al4R1130 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
Al4R1132 315-0510-00 RES.,FXD.CMPSN:51 OHM,5%,0.25W 01121 CB5105
Al4R1134 315-0151-00 RES.,FXD.CMPSN:150 OHM,5%,0.25W 01121 CBI515
Al4R1210 315-0512-00 RES.,FXD.CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
A14R1212 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 0l121 CB5125
Al4R1213 307-0502-00 RES ,NTWK,THK FI:1.8 OHM,20%,(9) RES 91637 MSP10A01-182M
Al4R1220 315-0472-00 RES.,FXD.CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
Al4R1221 315-0302-00 RES.,FXD.CMPSN: 3K OHM,5%,0.25W 01121 CB3025
Al4R1222 321-0481-00 RES.,FXD.FILM:1M OHM,1%,0.125W 24546 NA4DLOO4F
Al4R1223 315-0474-00 XB020320 RES.,FXD.CMPSN:470K OHM,5%,0.25W 01121 GCB4745
—————————— (STANDARD ONLY)
Al14R1223 315-0474-00 XB020450 RES.,FXD.CMPSN:470K OHM,5%,0.25W 01121 CB4745
—————————— (OPTION 1 ONLY)
Al4R1224 315-0680-00 RES.,FXD.CMPSN:68 OHM,5%,0.25W 01121 CB6805
A14R1225 321-0618-00 RES.,FXD.FILM:250K OHM,1%,0.125W 91637 MFF1816G25002F
Al4R1226 315-0154~00 RES.,FXD.CMPSN:150K OHM,5%,0.25W 01121 CB1545
A14R1229 315-0472-00 RES.,FXD.CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
A14R1230 321-0891-00 RES.,FXD.FILM:800K OHM,1%,0.125W 91637 MFF1816G80002F
Al4R1231 315-0131-00 RES.,FXD.CMPSN:130 OHM,5%,0.25W 01121 CBI1315
Al4R1232 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025
Al4R1233 315-0432-00 RES.,FXD.CMPSN:4.3K OHM,5%,0.25W 01121 CB4325
Al4R1234 315-0122-00 RES.,FXD.CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
Al4R1235 315-0122-00 RES.,FXD.CMPSN:1.2K OHM,5%,0.25W 0l121 CBI1225
Al4R1236 315-0131-00 RES.,FXD.CMPSN:130 OHM,5%,0.25W 01121 cCBIL315
A14R1300 315-0200-00 RES.,FXD.CMPSN:20 OHM,5%,0.25W 01121 CB2005
Al4R1301 315-0102-00 RES.,FXD.CMPSN: 1K OHM,5%,0.25W 01121 ©B1025
Al14R1302 315-0102-00 RES. ,FXD.CMPSN: 1K OHM,5%,0.25W 01121 CB1025
Al14R1303 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
Al4R1304 315-0512-00 RES.,FXD.CMPSN:5.1K OHM,5%,0.25W 0l121 CB5125
Al4R1319 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 0l121 cCBL515
Al14R1320 321-0201-00 B010100 B020319 RES.,FXD.FILM:1.21K OHM,1%,0.125W 91637 MFF1816G12100F
—————————— (STANDARD ONLY)
Al4R1320 321-0222-00 B020320 RES. ,FXD.FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
---------- (STANDARD ONLY)
Al4R1320 321-0201-00 BO10100 B020449 RES.,FXD,FILM:1.21K OHM,1%,0.125W 91637 MFF1816G12100F
---------- . (OPTION 1 ONLY)
A14R1320 321-0222-00 B020450 RES.,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
—————————— (OPTION 1 ONLY)
A14R1321 321-0414~00 RES.,FXD,FILM: 200K OHM,1%,0.125W 91637 MFF1816G20002F
Al4R1322 315-0102-00 RES.,FXD.CMPSN: 1K OHM,5%,0.25W 01121 CB1025
Al4R1323 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
Al4R1324 315-0561-00 RES.,FXD.CMPSN:560 OHM,5%,0.25W 01121 CB5615
Al4R1325 315-0561-00 RES.,FXD.CMPSN:560 OHM,5%,0.25W 01121 CB5615
Al4R1326 315-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.25W 01121 ©BI1215
Al14R1330 315-0561-00 RES.,FXD.CMPSN:560 OHM,5%,0.25W 01121 CB5615
Al4R1331 315-0561-00 RES.,FXD.CMPSN:560 OHM,5%,0.25W 01121 CB5615
Al4R1332 315-0561-00 RES.,FXD.CMPSN:560 OHM,5%,0.25W 01121 CB5615
Al4R1333 315-0561-00 RES.,FXD.CMPSN:560 OHM,5%,0.25W 01121 CB5615
Al4R1334 315-0221-00 RES.,FXD.CMPSN:220 OHM,5%,0.25W 01121 CB2215
Al14R1335 315-0221-00 RES.,FXD.CMPSN:220 OHM,5%,0.25W 01121 €B2215
A14R1336 315-0122-00 RES.,FXD.CMPSN:1.2K OHM,5%,0.25W 01121 CBI1225
Al4R1337 315-0122-00 RES.,FXD.CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
Al4R1339 315-0302-00 RES.,FXD.CMPSN: 3K OHM,5%,0.25W 01121 CB3025
Al4R1400 315-0101-00 RES.,FXD.CMPSN:100 OHM,5%,0.25W 01121 cBlO15
A14R1401 315-0273-00 RES.,FXD.CMPSN:27K OHM,5%,0.25W 01121 CB2735
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Replaceable Electrical Parts—DC 503A

Tektronix  Serial/Model No. Mfr
Component No. Part No. Name & Description Code Mfr Part Number
Al4R1410 311-2096-00 RES.,VAR,NONWIR:PNL,1M OHM,20%,0.5W 12697 SERIES 388
Al4R1410 ————— ———— (FURNISHED AS A UNIT WITH A1451410)
Al4R1412 315-0123-00 RES.,FXD,CMPSN: 12K OHM,5%,0.25W 01121 CB1235
Al4R1420 311-1559-00 RES.,VAR,NONWIR: 10K OHM,20%,0.50W 73138 91-81-0
Al4R1421 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 CB5125
Al4R1500 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
Al4R1501 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
A14R1502 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
Al4R1503 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
Al4R1504 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
Al4R1505 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
A14R1506 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
Al4R1507 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705
A14R1508 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CBI1525
Al4R1509 315-0512-00 RES.,FXD,CMPSN:5.1K OHM,5%,0.25VW 01121 CB5125
Al4R1511 315-0393-00 RES.,FXD,CMPSN: 39K OHM,5%,0.25W 01121 CB3935
Al4R1513 307-0541-00 RES,NTWK,THK FI:(7)1K OHM,10%,1W 91637 MSPOBAO1-102G
Al4R1520 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A14R1530 315-0123-00 RES.,FXD,CMPSN: 12K OHM,5%,0.25W 0l121 CB1235
Al4R1531 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535
Al4R1610 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
Al4R1614 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
Al4R1620 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
Al4R1622 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
Al4R1623 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
Al4R1624 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
Al4R1700 315-0103-00 - RES. ,FXD,CMPSN: 10K ORM,5X%,0.25W 01121 CB1035
Al4R1701 315-0153-00 RES. ,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CB1535

———— m——— (STANDARD ONLY)
Al4R1702 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225

e (STANDARD ONLY)
Al4R1710 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025

———— ———— (STANDARD ONLY)
Al4R1711 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CB5625

————— ———— (STANDARD ONLY)
Al4R1712 315-0181-00 RES. ,FXD,CMPSN: 180 OHM,5%,0.25W 01121 CBI1815

———— e (STANDARD ONLY)
Al4R1713 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.25W 01121 CB1225
Al4R1714 315-0111-00 RES.,FXD,CMPSN:110 OHM,5%,0.25W 01121 CB1115
AL4R1715 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725
Al4R1719 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5X%,0.25W 01121 CB4725
Al4R1720 315~0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
Al4R1721 307-0103-00 RES.,FXD,CMPSN:2.7 OHM,5%,0.25W 01121 CB27G5
Al4R1723 315-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.25W 01121 CB3625
Al4R1724 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
Al4R1725 315-0241-00 RES.,FXD,CMPSN: 240 OHM,5%,0.25W 01121 CB2415
Al4R1730 321-0282-00 RES.,FXD,FILM:8.45K OHM,1%,0.125W 91637 MFF1816G84500F
Al4R1731 315-0821-00 RES. ,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215
Al4R1732 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
Al4R1733 308-0244-00 RES.,FXD,WW:0.3 OHM,10%,2W 91637 RS2B162ER3000K
Al4R1734 315-0162-00 RES. ,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
Al4R1735 315-0181-00 RES.,FXD,CMPSN:180 OHM,5%,0.25W 01121 CBI1815
Al4R1736 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
A14R1800 315-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.25W 01121 CBl1215
Al4R1801 321-0105-00 RES.,FXD,FILM:121 OHM,1%,0.125W 91637 MFF1816G121ROF

——— mmm— (OPTION 1 ONLY)
A14R1802 315-0241-00 RES.,FXD,CMPSN: 240 OHM,5%,0.25W 01121 CB2415
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(STANDARD ONLY)

Tektronix  Serial/Model No. Mtr
Component No. Part No. Name & Description Code Mfr Part Number
A14R1803 321-0213-00 RES.,FXD,FILM:1,.62K OHM,1%,0.125W 91637 MFF1816G16200F
---------- (OPTION 1 ONLY)
Al4R1810 315-0100-00 RES.,FXD,CMPSN: 10 OHM,5%,0.25W 01121 CBL00S
A14R1820 315-0132-00 RES.,FXD,CMPSN:1.3K OHM,5%,0.25W 01121 CBI1325
A14R1821 315-0152~00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 C©B1525
" A14R1822 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
Al4R1823 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
Al4R1824 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
Al4R1825 321-0260-00 RES.,FXD,FILM:4.99K OHM,1%,0.125W 91637 MFF1816G49900F
Al4R1826 321-0225-00 RES.,FXD,FILM:2.15K OHM,1%,0.125W 91637 MFF1816G21500F
Al4R1827 321-0260-00 RES.,FXD,FILM:4.99K OHM,1%,0.125W 91637 MFF1816G49900F
A14R1828 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
A1481010 263-0074-00 SW LEVER ASSY: 80009 263-0074-00
A1451020 263-0010-00 SWITCH PB ASSY:1 PUSH,7.5MM,W/2 CONTACTS 80009 263-0010-00
Al1451021 263-0010-00 SWITCH PB ASSY:1 PUSH,7.5MM,W/2 CONTACTS 80009 263-0010-00
Al14S1030 263-0010-00 SWITCH PB ASSY:1 PUSH,?.SMM,W/Z CONTACTS 80009 263-0010-00
A1451031 263-0010-00 SWITCH PB ASSY:1 PUSH,7.5MM,W/2 CONTACTS 80009 263-0010-00
A14S1310 260-1737-02 SWITCH,PUSH:2 BTN,2 POLE,PUSH 80009 260-1737-02
Al4S81311  —m—mm —meee (PART OF Al4S81310)
Al4S1410 00 ————m - (PART OF Al4R1410)
A14U1200 160-0893-00 MICROCIRCUIT,DI:32 X 8 PROM,PROGRAMMED 80009 160 -0893-00
Al14U1220 156~1149-00 MICROCIRCUIT,LI:OPERATIONAL AMP,JFET INPUT 27014 LF351N
Al14U1300 160-0892-00 MICROCIRCUIT,DI:32 X 8 PROM,PROGRAMMED 80009 160~0892-00
Al14U1330 156-0369-00 MICROCIRCUIT,DI:TRIPLE LINE RECEIVER 80009 156-0369-00
Al4U1400 156-0994-00 MICROCIRCUIT,DI:8 INPUT DATA SEL/MUX 01295 SN74LS151IN OR J
A14U1401 156-1407-00 MICROCIRCUIT,DI:MOS-TO-LED 8-DIGIT DRIVER 80009 156-1407-00
Al14U1420 156-0383-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 80009 156-0383-00
A14U1421 156-0578-00 MICROCIRCUIT,DI:DUAL 1 SHOT MULTIVIBRATOR 80009 156-0578-00
A14U1422 156-0382-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74LSO0(N OR J)
A14U1423 156-0578-00 MICROCIRCUIT,DI:DUAL 1 SHOT MULTIVIBRATOR 80009 156-0578-00
A14U1520 156-1411-00 MICROCIRCUIT,DI:6 DECADE CNTRW/8 DECADE 80009 156-1411-00
Al4U1610 156-0795~-00 MICROCIRCUIT,DI:BCD 7-SEG LCHDCDR/DRVR 04713 MC14511BCL
Al4Ul611 156-0852-00 MICROCIRCUIT,DI:HEX BUS DRIVER W/3-STATE 01295 SN74LS367 N OR J
Al4U1620 156-0656-00 MICROCIRCUIT,DI:DECADE COUNTER 01295 SN74LS90N OR J
Al4U1621 156-0385-00 MICROCIRCUIT,DI:HEX.INVERTER 80009 156-0385-00
A14U1800 156-1161-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 27014 1M317T
—————————— (OPTION 1 ONLY)
Al14U1830 156-0285-02 MICROCIRCUIT,LI:VOLTAGE REGULATOR 27014  LM340T-12
A14U1831 156-0071-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MC1723CL
A14VR1710 152-0149-00 SEMICOND DEVICE:ZENER,0.4W,10V,5% 04713 SZG35009K3
—————————— (STANDARD ONLY)
Al4Y1710 119-0894-01 OSCILLATOR,RF:10MHZ, 18V 80009 119-0894-01
—————————— (OPTION 1 ONLY)
A14Y1810 158-0129-00 XTAL UNIT,QTZ:10MHZ,0.001%,PARALLEL 33096 PB1109
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Tektronix  Serial/Model No. Mfr

Component No. Part No. Name & Description Code Mfr Part Number
CHASSIS PARTS

J510 131-0955-00 CONN,RCPT,ELEC: BNC,FEMALE 13511 31-279
J520 136-0387-00 JACK,TIP:GRAY 71279 450-4352-01-0318
J530 136-0387-00 JACK,TIP:GRAY 71279 450-4352~01-0318
J540 136-0387-00 JACK, TIP:GRAY 71279 450-4352-01-0318
J610 131-0955-00 CONN,RCPT.ELEC:BNC,FEMALE 13511 31-279
J620 136-0387-00 JACK,TIP:GRAY 71279 450-4352-01-0318
J630 136-0387-00 JACK, TIP:GRAY 71279 450-4352-01-0318
R500 311-2095-00 RES.,VAR,NONWIR:PNL,10K OHM,10% 12697 SERIES 388
R600 311-2095-00 RES.,VAR,NONWIR:PNL,10K OHM,10% 12697 SERIES 388
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Section 8 DC 503A

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols
Graphic symbols and class designation letters are
based on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI Y32.14-1973 in
terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufac-
turer's data.

The overline on a signal name indicates that the signal
performs its intended function when it is in the low state.

Abbreviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation
of diagrams by Tektronix, Inc. are:

Assembly Numbers and Grid Coordinates

Each assembly in the instrument is assigned an
assembly number (e.g., A20). The assembly number
appears on the circuit board outline on the diagram, inthe
title for the circuit board component location illustration,
and in the lookup table for the schematic diagram and
corresponding component locator illustration. The
Replaceable Electrical Parts listis arranged by assemblies
in numerical sequence; the components are listed by
component number *(see following illustration for
constructing a component number).

The information and special symbols below may appear in this manual.

Y14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.
Y10.5, 1968 Letter Symbols for Quantities Used in
Electrical Science and Electrical
Engineering.
American National Standard Institute

1430 Broadway
New York, New York 10018

Component Values
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 (Q).

The schematic diagram and circuit board component
location illustration have grids. A lookup table with the
grid coordinates is provided for ease of locating the
component. Only the componentsillustrated onthe facing
diagram are listed in the lookup table. When more than
one schematic diagramis usedtoillustrate the circuitry on
a circuit board, the circuit board illustration may only
appear opposite the first diagram on which it was il-
lustrated; the lookup table will list the diagram number of
other diagrams that the circuitry of the circuit board
appears on.

% COMPONENT NUMBER EXAMPLE

[ [
R ) . Modified Component
Function Block Title R /’” (Depicted in Grey, or With
e S Grey Outline) - See Parts List.
Internal ﬁ
. LINE SYNC GEN
Screwdriver ' el .
Sorowdriver — ey 5 -| . Strap or Link
o SETUP 10y
Gam Switch 1- ®$’ ?gﬂ/ g | +18V Lo s92
osure Chart ] 3 - -4[TEST
(Dot indicates X REZ —> ;—0
switch closure E3 3RS P BB s EC.B
) +— c32 _o\.o_ J82| 4 o Plug to E.C. Board
Etched Circuit Board +5V w16 82 1 -
Outlined in Black ™ Lo L2 1S N4 {) SYNC [EYNC] e r-o:gegt(l)f:‘?‘seggl:sland
2] +5SV . '
Refer to Waveform T TP4s RSD A Indicators
) 2_ &——labT 4. 9K Coaxial connectors:
Function Block ___ Wm..,l PV , B P4
Outline 39r G " = female
IC type 1§ u4s CRS4 74 Q58 ww«w ~ Plug Index; signifies pin No. 1
bn74123 i RE4
-BAL j ji
Test Voltage 1 20K ® External Screwdriver Adj
[ Shielding
Heat Sink o
2 Pap Selected value, see Parts List
Board Name +18V 2] and Maintenance Section for
s . Selection Criteria
P/O—Part of | . LPZO_AS TIMING BOARD 1
circuit board / Decoupled or Filtered
Assembly Number B7@-XXXX=XX R330 <‘> —— Voltage
—‘/ - Refer to Diagram Number

Tektronix Part No.
for circuit boards Companent Number

AZSAIZ,HIZ:M
N sy Schome

Chassis-maured components have no Assembly Numbec
retin—see end of Replaceable Electucal Pacs List

REV A FEB 1981
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Table 8-1
COMPONENT REFERENCE CHART (See Fig. 8-3)

P/O A12 ASSY CH A AMPLIFIER <>
Circuit Schematic ) Board " Circuit Schematic Board
Number Location Location Number Location Location
c1519 L4 H4 R1525 Ha 14
C1520 J3 14 R1530 L3 H5
C1522 K3 14 R1531 L3 H5
C1523 L2 H4 . R1532 K3 HS
C1530 c2 H6 R1533 K2 H5
C1532 c2 H6 R1534 K2 H6
C1533 c2 H6 R1535 J3 H6
c1622 F5 Ja R1536 J2 16
1629 F3 J5 R1537 J3 16
C1630 H4 J5 R1538 J3 16
C1631 L6 J6 R1539 J3 H6
C1632 c2 16 R1620 K4 14
C1720 E4 J5 R1621 E5 Ja
C1730 B4 J5 R1622 Ja 14
C1731 ca J5 R1623 H4 Ja
C1733 D7 K6 R1624 Ja 14
C1830 E4 L6 R1625 H4 J4
R1626 E5 Ja
CR1620 F3 J4 R1627 F4 J5
CR1621 F4 Ja R1628 E4 Ja
CR1630 F2 I5 R1629 E4 J5
CR1720 F3 K4 . R1630 H3 15
) CR1721 F4 K4 || Rie31 F3 15
/ R1632 ca J5
J500 K6 CHASSIS R1633 D4 J5
J510 A5 CHASSIS R1634 H3 15
J1630 J6 J6 R1635 H2 i5
= J1730 c7 K5 R1636 H6 5
» R1637 H6 J5
[} L1530 c2 H5 I R1720 F6 Ka
: L1630 c2 J6 R1730 ES K6
R1731 E7 J6
% P500 K6 CHASSIS
< P1430 D6 o R1734 E6 K6
a P1430 M4 G6
- P1630 J6 J6 $1730 E4 LS
o P1730 c7 K5 $1731 ) D5 L5
@ $1732 D5 LS
z Q1620 F5 Ja
< 1630 Ha 5 U1530A L3 IS
o4 R500 K6 CHASSIS uU15308 K3 15
X R510 B5 CHASSIS U1530C H3 i5
2 R1523 L3 H4 U1620 Ja 14
R1524 K3 14 L
P/O A12 ASSY Also shown on @ @@@
: P/O A14 ASSY (See Fig. 8-4)
/ CR1811 B6 L3 K1820 B6 L2
J510 B5 CHASSIS P1820 c7 L3
J1820 c7 L3 R510 BS CHASSIS
, P/O A14 ASSY also shown on @@@@@
\ g
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8-3. Auxiliary Board (A12 Assy).
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Fig. 8-3. Auxiliary Board (A12 /
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chematic
Circuit
Number

Number (if used}

See Maintenance Section
Subassembly

Static Sensitive Devices
Component Number

A23 A2 R1234
SRR,
Assembly

COMPONENT NUMBER EXAMPLE

®

Number
Chassis-mounted components have no Assembly Number

prefix—see end of Replaceable Electrical Parts List,




+H12V —P - +12V

R1
1,
+5V, —A
L
CR1630 R:;’g“
131N
39 12
c1528 S RIES!
_ 8.1 S13
12v2 R16
1.2
CR1728 "
$1730
T o criszs
——— D 0| (1630
|
G
I E )
cr7se L R1632 1 ci7a RIE3Z | I _I
47&; 258. 9K T 13.8pF 800. 2K | '?115%?(9 cRI621 s
| i
CR1721
o
s1731 p————
EXT/INT
51752 p—— ——— — —
RS10 |
J510 p |
—— : .
PR Nl
(INPUT) /;; N |
. | -12v
| 2
+SV |
CRIB11 QLO—D
R1734
J1439-2 P1439-2 I58 R1636
Kis1@ L ci7ss 2K
8.1
|
P190@-16A { R1731
PWR MOL —m &——— oL 51
INT CH A INPUT
PYR MDL P19208-17A
INT CH A INPUT
P1906-16B
@ TYPE GND | Vo
——
5V v 18218 8 1,16
P/0 A14 MAIN BOARD
E—
2971-21

REV DEC 1981



R1635 R1536 R1534 R1533 +5V,
1.2K 560 1.2k 560 C1523
+5Vy AM— — AN 2.1
U153@C R1539 U1530B 33— U1530@A
CR1630 10216 226 10216 g 18216
13 NS 18 N_7 5 H A
VWA SIG _
R1524 U1421A-4
100
12 g @
N 2 A ' = —A—
A o c1s22]
’ R1S535 47
1.2K —
€1528 oy R1532
2.1 S68
__-”.__
U162
3N]7 LF35!
* [ CH A LEVEL OUT  P143g-9
2 AV — J1438-9
21 R1620 l
a K %1?19 @
-12v
R1622
200. 9K
) OFFSET ADJ R1624
288K
-12v
+12V
J1638-3

LY 3] Piesa

% A 3] Psae

-12v,
J500-3
Pi63@  PS08
sieze-2 4 (2] 2] ssoe-2 < Rsge
18K 1 cie3t
R1636 R1637 g [ o T oot
2K 4.3K
1500 -
v
STATIC SENSITIVE DEVICES
nr SEE MAINTENANCE SECTION
COMPONENT NUMBER EXAMPLE
f —Elmszm COMPONENT NUMBER
F —————
T‘ Jiese A23, A2, R1234
v ! ASSEMBLY::[_‘ SCHEMATIC
ce _12v NUMBER CIRCULT
2 SUBASSEMBLY NUMBER
1,16 NUMBER (IF USED)
CHASS1S-MOUNTED COMPONENTS HAVE NO ASSEMBLY
NUMBER PREFIX— SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST
P/0 A12 AUXILIARY BOARD
R
N CH A AMPLIFIER
2971-21
oD
v DEC 1981
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COMPONENT REFERENCE CHART (See Fig. 8-4)

Table 8-2

P/O A14 ASSY CH B AMPLIFIER <2>
Clircuit Schematic Board Circuit Schematic Board
Number Location Location . Number Location Location

C1030 D5 B6 R1130 D5 c6
C1120 E4 ca R1132 D7 cs
C1130 B4 cs R1134 D6 C6
c1131 c4 c5 R1220 ES D4
C1133 Cc6 (o] R1221 ES D4
C1220 E6 c4 R1222 D4 ca
c1221 E5 D4
C1230 F4 D5 R1223 Ha D4
R1224 E4 D4
c1231 E3 D5
R1225 ca c5
c1233 L6 D6 P
R1226 E4 5
€1320 Ja E4
R1229 Fa D5
C1322 J3 E4 c5
R1230 D4
c1323 K3 E5 D5
C1421 Ka F4 R1231 F3
R1232 F6 gg
CR1120 €3 ca 2}%3:’; ;‘3 D5
CR1121 E4 ca R1235 F3 D5
CR1220 E4 c4 R1236 F3 D5
Sz Ea ce R1304t H6 F1
CR1230 E3 D5
p o R1319 K3 E4
R181 ce Lz R1320 H5 F4
610 B6 CHASSIS R1321 HS Fa
R1322 Ja Fa
J620 L3 CHASSIS
R1323 J3 E4
J630 L3 CHASSIS
R1324 K3 F4
J1130 D7 cé
R1325 K4 E5
J1230 J6 D6
R1326 J3 F5
J1320 L3 Fa4
R1330 Ja E5
J1430 B1 F6
R1331 J2 €5
J1520 L2 E4
R1332 H2 E6
J1521 L2 Fa4 R1333 ] Ee
J1810 c7 L2
R1334 H3 E6
K1800 B6 L3 R1335 H3 E6
R1336 H3 E6
P1130 c7 cé R1337 H3 E6
P1230 J6 D6 R1420 H5 Fa
P1320 L3 F4 R1820 cs L2
P1810 c7 L2
P1900 L1 M1 $1021 D4 BS
P1900 L4 M1 $1030 D5 B5
P1900 B7 M1 $1031 D5 B5
Q1220 E5 D4 U1220 Ha D4
Q1230 F4 D5 3}3%‘3\ Fg ES
H E5
R610 C6 CHASSIS u1330C K3 E5
R1120 F6 c4
P/O A14 ASSY also shown on @ @ @ @ <9>
tLocated on back of board.

L. |

[ o |

s

1

1
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Heo o s o & &&0 el jelelaels  Fs30
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Fig. 8-4. Main Board (A14 Assy).
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PARTS LOCATION
MAIN BOARD (A14 ASSY)

DC 503A

PARTS LOCATI(

F

G

@ e @ 9 €QT300, 47 R1304 R
i@ @i i@ (<] i ]
i© @i i@ & i® i @
@ O 1®y13002 i D8
i@mzoo@f lg U1300,, %] of leunons
i@ @T i@ (<] A2l 'iQU1400§ i@ ®
G- R1100-® = @ ®; @ ® HEL R K ® ® @
2 o _olle _ o ZelEEllle eof lo o
; $68ddL o © =
€
R1210 ?Ng:
g:;::%f@ ©-R1212 Rial0  st1at0 | 3| z i
- olx|o]
fececriziztos oo | ddd
$1010 @ @ ® &C1410® e
H o Ts1310— 8 & ¢
YY) @ D110 8
YR gumzog §u1421§
@-C1220-® s —iE(e g g Ng g
@rR1120> ©HR1220-O RIS o o olis g
©CR1120 D &-R1221 g R1420 . Df®_m
GCR1121PSC128 T ¥ & @-c1320-@ 3 \@
SCR12208 | ‘ | ] 2 : ~C 1420 5D-R1520
Q1220 §¢ DY 5 @=C1427 v v
BICR1221 l \U1220 A @.c1322@ R1322 @ & ia
$1020 &=C1120 R1224°D 1 ®| ar1azake ] ® o {®
R1222 }O R1223 o5 5 4 P i@ ®;
: @@ﬁ ® §licut4z2s; i@
$1021 R 5% a Zle o jeunz
= D ® i@
o ® @i @
mo 1]
$1030 ) —lo _
N3y @- C1231FO C1430)G-C1a
&-R1132+p ©~R1234~0
$1031 Jm @'R1235
N —_— 430
C® C1030 & ©-R1130-0 G~R1233~0 N | 1250 4143
©-C1133® @-C1233 o)
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Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

»A23 L\[g, R1234

‘ Schematic
Circuit
Number

Assembly
Number Subassembly

Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.

Fig. 8-4. Main Board (A



P1438-9

C

J1438-9 CH A LEVEL OUT

&

+H2V —p—————————— P +12V

+5V —p—————————— 5V

+5V3 - +5V3
-2y p—————————— P 12V
R1235 §ég32
12V, > 12, +5Vy W
U1330A
CRIZEB 57 . oy 18216 R1335
1308 5 N3 AAA —— ]
Ci231 & R1236 4 ANA—
8.1 130 2 R1334
_ 220
12v, R1234
CR1120

R1225
250.0

—[44;130

47p

;

_T_c1131

s1821

CR1I121

+5V3

SuB

+12V

R1428
18K

R1321
200.9K

-1py OFFSET AD.

S1830 p— R1130
R1228 1221 f
EXT/INT 4.7 21
s1931 p——— ——
5610 Re10 I _|T R1221 Q1220
’ R1233
Q& MV | R112ﬂ 4.3K
g -
aneun  p R | o 12y, — AA
+5V | N 2K
CR1818 | ci220 -
K1820 c1133 %RHZ’M
| i 6.1 S 150
Iﬂsm P1810 p1138 | s1138
| = =18
P1900 |+ O
-178 R1132
_’%——OJ— 51
PWR INT CH B INPUT
Mok P1902-16B 22 21 8,
INT CH B <R
ot me:g L L TP | ono | vee
18216 8 | 1,18
P1902-17A
DC 503A 2971-22
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CH A LEVEL OUT

P198@-22A '
» PWR

TRIG
LEVEL

MOL
CH B I
SIG J1521
— P1521
11520 | :
F—< — risep
R1235 R1332 i£/R133l
R1337 568 +5V
1.2 560 T 2K p 3
, ! c1323
1330A U13308B U1338C y
R riz19
18216 R1335 19216 1DTE i b J1329 P1s28 |
3 A 13 15 -
R1323
100 R1324 l |
AAA AAA—9 560
2 2 2
R1334
&
1234 .
12% J630
L_T
R1333 R1330 c1322] Riz25  C1421
 S60 see a7 0.14F
—e
+12V
u122e
LF351
3 R1322
1K
CH B LEVEL 0UT PWR
—AMV
P1988-228B MDL
c1320
+12v R1321 -12v @.1 +12V
208 .8K
R1420
18K
J1238-3
_1py OFFSET ADJ
3.Y'3] pr23a
X 3] rste
J518-3
P1239
R1233 Psie
4,3K nzse-2 2l [2) sie-2 < R600 CH B
2'A%% LEVEL C1233
1232 H.J g e a1
K L¢)
Y Jsie
X Yi] esie
.
X -i] P1239
i J1230
-12v

E | OND | Ve

16 8 1,18

P/0 A14 MAIN BOARD

2
1981

CH B AMPLIFIER

S[EE PARTS LIST FOR EARLIER
VALLES AND SERTAL NUMBER
RANGES (F PARTS OUTLINED
R DEPICTED In GREY

STATIC SENSITIVE DEVICES
SEE MAINTENANCE SECTION

COMPONENT NUMBER EXAMPLE

COMPONENT NUMBER
P———"—

A23, A2, R1234
s || [ sgemne

SUBASSEMBLY NUMBER
NUMBER (IF USED)

CHASS1S~MOUNTED COMPONENTS HAVE NO ASSEMBLY
NUMBER PREFIX—SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST

DD
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NT REFERENCE CHAR

R

COMPONE

DC503A

Table 8-3 -
COMPONENT REFERENCE CHART (See Fig. 8-3)

P/O A12 ASSY SIGNAL ROUTING, TIME A—B
GENERATOR & GATE GENERATOR
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
c1310 L8 F3 R1332 HS F5
c1311 J8 E3 R1333 €5 F5
R1334 HS F5
can O - - :
©1430 37 o8 R1420A E2 G4
R1420B F4 G4
R1420C E5 G4
3520 M1 CHASSIS R14200 E2 Se
J530 M4 CHASSIS
R1420E D5 G4
J540 M7 CHASSIS
J1519 L1 H4 R1420F c2 G4
41630 L7 H5 R1420G D4 G4
R1420H D2 G4
P1430 A6 G6 R1430 K7 GS :
P1430 c5 G6 R1431 37 G6 :
P1519 L1 Ha R1520 E1 H4 ",
£1520 A6 H4 R1521 H1 Ha
P1521 A6 H4
P1530 L7 H5 $1720 B2 L4 :
P1630 L4 D6 «
U1122D L4 c5 -
P1630 B2 D6 u1220C K2 D4
U1220D K3 D4
8} ;33 52 ‘ ',32 U1320C F4 E4 o
Q1321 H5 F5 U1320D J6 E4 !
Q1330 H4 F5 U1321 D4 F4 \-
Q1331 F5 F5 V13304 H2 ES N
01420 F1 H3 u13308 F3 E5
Q1530 3 H5 u1ssoc H3 E5
U1330D K4 E5
U1410A 5 G3
2}}32 ',f: gg U14108 K5 G3
R1138 L3 D6 U1420A ES G4
R1210 D6 E2 U14208B D4 G4
R1211 D6 E2 u1420¢ D3 G4
R1220B F3 €4 U1420D E2 - G4 ;_
R1220C 32 E4 u1421A c2 G4 ;
R1220D Ja E4 u14218 cé G4 '
R1220E 4 E4 u1421C F5 G4
R1220F 92 E4 U1430A E2 G5
R1230 K3 D5 U14308 E4 G5
R1312 Ja F3 uU1430C E4 G5
R1331 H4 F5 W1320 pa fa
P/O A12 ASSY also shown on @@@@
P/O A14 ASSY (See Fig. 8-4)
R1339 B3 F5 $1020 B5 B4
$1311 B3 E4 1
L
-
P/O A14 ASSY also shown on <><2><5> </> @ l
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B

CH A SIG

U15308A-3

F

+2.7V
] O Ris2e
(CH A) 82 Q1420
T o — A~
s1720 | R1428H ! ';11521
+4.3v, ! ! 2 150
o 3 s :: 15
3 1421A O) > ] ) H
u14200
2.7V @ 12182 U1330A
2 ’ 19182
@7
_ 1@ MHz TIMEBASE —>®_
S163g-11 e (P16 1 ‘ — 4
+2.7V —AVW\y 2
' e =d )5
uia © @+
PWR ¥ pi1gpe-268 J1638-12 , , P1638-12 mg’zm n
MOL > REMOTE START 3
TIME A —=B GENERATOR § U1332B U13
START/ 19122 191
STOP " +2.7V
7164 START/STOP
3 T U1428C © R12208 R 2
5V 18182 @ ' <5>
| 14| +2.7V .
S1311 |4
13 & 2 .
X R14208 @ 0
7 S 158 R1331
s 33L Y ax Q1
U14308 12y M
14 19182
4 Ulsizes ¥ ) ur43ec
101 -
+5Y +5V 2 18182 U132eC T4 U1388A-2 >
l\+-1.3v, +4.3V, s e 18182
& Q
® »ww
R1333 Q1331 R1334
SLOPE +/- 47K <9> e
L2 7v —WA—
5 (CH B) @ @ oy R1332
+2. 4.7K
T :2.7V U1420A 1 Q1321
sig28 | 18182 R1428C |45
1 | naze- g;zm 4 2 150 14 13
ww Lo 5 g 19 |s ® ! —
ut1421C
3 © 1U14218 A 18107
18187
P/0 Al4 MAIN BOARD @ :
e Wizl
Vs
6 @ T1521 —- ! CH B SIG 4.3V,
11520 —p &P1520 1 R1218
— 750
P1432-1
J1438-1 — e CLR AMA—4
R1211
@ U1510B-4 @ 1.8k
51810
FUNCTION
- DRORODOEODODD rx_nr
7 FREQUENCY A D o] (o] [e® o] e NOTES:
PERIOD B o [@ o] (@ OC S23A FUNCTION TYPE | GND | Ver
VIOTH B o o ele| e SWITCH LOGIC STATES 19127 | 8 | 1,18
TIME A —B ® ® [ K J [ ] KEY: 18182 8 1,16
PERIOD B AVG ole| [o] |o]e ° e =LO aae | 12 3
VIDTH B AVG ole| Jo D ° BLANK = HI1
1131 | 8 | 1,16
TIME A —= B AVG o |of |o® ° ° RESET COES LOV 4
EVENTS A DUR B o o ° D ° BETWEEN DETENTS
RATIO A/B o o o oo d SEE DIAGRAM @
TOTALIZE ° [ °
TIME MANUAL ° ole
R —
¢
DC SQSA REV MAY 18981 ‘
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v
P1519
QQMZZ Jis18 = J520
Y » - ~ o SHAPED
2.7V 2 2| N OUT A
R1S21 " ] S
51 % R1228C 1
150
- o o 4 CONT INUT o, U1221-8
U1330A @
g 10182 +2.7V

2 ! U1228C  [oATE cENERATOR

Py g - %.&m 12200 [care e
7 ' irS 18 {>c14 MEAS. GATEy 1001 7
19
@ -+t ®
U1330C U122@0 +2.7v
10182 1310182 R1230 Q1134
75 "
START/STOP CR1222 12 8 GATE P163@-2 _.-!1632 2

' ®

iw
O —

y RISl Q1330 2.7V 2.7V
1" ,——«M,——@ R1‘252:D R1130
U 512 s 2

14 U1300A-2 2.7V RI220E

| > 158 | U1330D <s>
§R1312 18182
D— Q1328 180 x ut122D

I530
—< [eon]

J1638-1
—

U1410A ] LM339
@ ‘P—'\/\/\'—g +4‘3VZIBISI R1237
R1334
" L; ¢ U14128 ©
’l:l%z £ 12131 +5Y +5v
£]1321 #R_3 3_*", Qlisl | +4.32 +4.3v, <s>
Tl D +2.7V +2.7v
28 N e
12 5 13 R =14
13 a
NC
s U}g%ng gt CR v1221-4 @
ECL CLR
> U13188-12
ECL CLR ! U’IBWC;LL @
<N INPUT o
+2.7V 14308 > us10A-6
8.1 J1538 r'_slm
¢ D 2 : 2
01530 [ <| SHAPED
- MY + o——6 ouT B
Rig! R1430 - J548
x oo | v v ssv Y SEE PARTS LIST FOR EARLIER
< VALUES AND SERIAL NUMBER
e | 1e (RT3 731 1,1 RANGES OF PARTS OUTLINED
82 | 8 | 1,16 OR DEPICTED IN GREY.
339 12 3 C1311 Cl1420 c1318 . . .
31| 8 | 1.6 T e T o Te.1 Static Sensitive Devices
See Maintenance Section

U132 ﬁ U142 i:i U141@ iL COMPONENT NUMBER EXAMPLE
10102 10102 18131

Component Number

pr—eem
<3> A23 A2 R1234
P/0 A12 AUXILIARY BOARD
Assembly T Schematic

L Y umber sbassemn Circuit
SIGNAL ROUTING, TIME A—B GENERATOR, Nomber = uassamty " e
& C A T E G E N E R A T O R po Chassis-mounted components have no Assembly Number

prefix—see end of Replaceable Electrical Parts List.
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COMPONENT REFERENCE CHAR

DC 503A

Table 8-4
COMPONENT REFERENCE CHART (See Fig. 8-3)

P/O A12 ASSY DECADE ACCUMULATOR (1STDCU) @
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location

C1120 B8 ca R1038 F4 B5
C1220 c8 D4 R1131 E2 Ccé

R1132 K5 Ccé6
P1630 M3 E6 R1133 L7 (o}

R1220A B2 E4
a2 e s | A s o5
R1021A K6 B4 U1120 E4 c4

U1121A K7 ca
R1021D J5 84

Ui1218 J6 c4
R1021E Cc7 B4

U1122A D2 Cc5
R1021G E4 B4

U11228 K6 C5
R1021H D4 B4

U1122C L7 Cc5
R10211 F4 B4

U12208 J8 D4
R1036 c2 85 U1221 c3 D4
R1037 c1 B5

P/O A12 ASSY. also shown on @ @ @@ 7 C

REV DEC 1981




+5V
R1837
1.3K
s UI1220-8
R1036
3.6K
+2.7V
1
R1228A 2y +5V
15912
MEAS. GATE 7|~ R1131
u1220C-14 S 18K
@ U1428-15 COUNT INPUT 91
8% _|3 -
U13280-15 —p» B CLR 4fp @ 4 12 Ut122A
LM338
ut221
18135
+12V e +12V
2.7V
+5Y +5V
’@ R18211
+2.7V +2.7V 1se
42,7V 8
P 1
R1821H
158 )
9 0 2.7V
6l —
CE R1821G
NG 158
ile g 8l
ui12e
10131
R1231
330
19
CE 11
cc 9}
ECL CLR e
TYPE GND |V
ce R1G21E
18135 8 1,16 158
+2.7V AN
18131 8 1,186 ! 6
+SYV +5V
i 1,16 1,16
U12208
| cii2e L cr22e 18102
T 8.1 Te.
8 8
uitze U122e
18131
2971-24
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A P1632-3
Q1132
D P1632-6
2.7V :
)%R‘IDND
55 158
+5v
1 5 R1132
CE 1 ’ * 1 %MK B P1632-4
cc 95 Y>c 6
g —[14 p U1122B
. 13ip Q LM338
uti121B
18131
CE
cc
R ut122C
U1121A Hs39
10131
U122@8
18182

6
3
S v

P/0 A12 AUXILIARY BOARD

DECADE ACCUMULATOR
(1ST DBCU)

— J1638-3

@

—» J1630-6

&

— J1630-4

&

— J163@8-5

&

&

DD

STATIC SENSITIVE DEVICES
SEE MAINTENANCE SECTION

COMPONENT NUMBER EXAMPLE

COMPONENT NUMBER
r———

A23, A2, R1234
ASSEMBLY SCHEMATIC
NUMBER CIRCUIT
SUBASSEMBLY NUMBER

NUMBER (IF USED)

CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY

NUMBER PREFIX—SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST

@ (NDQ 1S1) HOLVINWNDOV 3avo3a
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COMPONENT REFERENCE CHART

DC 503A

Table 8-5

COMPONENT REFERENCE CHART (See Fig. 8-4)

P/O A14 ASSY MEASUREMENT CYCLE TIMING < : >
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
C1400 ES F1 R1400 E4 F2
c1411 K4 G3 R1401 D4 F2
C1430 K7 G5 R1410 D4 F3
C1431 K2 G5 R1412 K4 G3
C1510 K6 G3 R1421 c1 F5
c1701 Cc3 K1 R1511 K6 G3
R1520 J3 G4
CR1700 Cc3 K1 R1530 K2 H5
R1531 K7 H5
Q1300 E4 F1
Q1301 D5 F2 R1700 &3 K1
Q1400 D5 F2 S1310 c3 E3
Q1700 D3 K1 S$1410 D3 G3
R1300 F5 E1 U1420 K8 G3
R1301 F5 E1 u1421 K5 G3
R1302 Ha F2
U1422 H4 G5
R1303 F4 F2 U1423 K3 G5
R1304 C5 F2
' P/O A14 ASSY also shown on @@ @ @ @

REV DEC 1981



P1438-5 —»

&

PWR

+5V
R1421
S.1K
J143@-5  TOTALIZE A/TIME MAN.
(LAMP TEST) U1618-3
P1800-26A RESET

MOL N

P1438-6 —» >____._‘

@

& ® -+

J1438-6

INCTION RESET

-

N

RESET
+5Y
R1700
18K
c17er L Q1700 +12V
1.8yF
51410
S1312  cri700 l[——
|
|
L
U1422A
741508
U142@D

74L582

H12V P +H12V

+5V —pp—————— P +5V

TYPE GND Vee
74L.509 7 14
7415082 7 14

J1838-1 | ATCH TRIGGER
P1638-1 —®
11638-2 CATE
PI630-2 —™
DC S@3A REV DEC 1981
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Q 4  RESET
6 U1528-22

DATA GOOD (LATCH) P1980-19B PWR
—
MDL

u1e210
74L504

9 8 LOAD U1520—21F

&

CLR
= U1621A-

&

CLR J1438-1

~—® P143@-1

o
o
)
5]

GATE LIGHT

J1308-3

+5V
R1538 <IC1431
12K S 1808
U1422D V1*>
74L.5088 2 i
13 11 5
12 7
&
45V —AA—p———3dr TS
R1S20 4228
" u1423a U142
4528B 74L500
+5V
R1412 <cy414
12K & 4700
U1421A
U1422A 45288
741508 8 5
4
T5d
R U14208
3 74L502
+5V
RIS < ¢1510
39K > 4700
) 14 Jis L8 18
g 9 pet
" Q
ﬁzﬂ 5 u1428C
. 74L.502
U1421B
45288
+5V
{R1531: C1430
5.1K SygyF
+
14 |is
12 Q
11 )
S ¥ P U1420A
74L582
U1423B
45288

P/0 A14 MAIN BOARD

MEASUREMENT CYCLE TIMING

oo

STATIC SENSITIVE DEVICES
SEE MAINTENANCE SECTION

COMPONENT NUMBER EXAMPLE

COMPONENT NUMBER
SR S —

A23, A2, R1234
soe ]| L e

SUBASSEMBLY NUMBER
NUMBER (IF USED)

CHASSIS-MOUNTED COMPONENTS HAVE NG ASSEMBLY
NUMBER PREF 1X--SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST

(‘b HNINIL 3TOAD LNIWIHNSVIN



DC 503A

- Table 8-6
COMPONENT REFERENCE CHART (See Fig. 8-3)

P/O A12 ASSY +N CIRCUIT @
Circuit Schematic Board Wr Circuit Schematic Board
Number Location Location Number Location Location
g:ggg 332 Eg U1220A H6 D4

U1330A M3 E2
C1400 H8 F1 U13008B K8 E2
g}ggg -;% nz u1300C D8 E2

U1310A E7 E3
CR1220 E6 E4 uU13108 F7 E3
CR1222 D7 E4 U1320A B8 E4
P1601 81 12 U13208 H6 E4

400 F

P1601 B8 J2 3}401 H‘; gg
Q1300 E7 F1 U1411A H7 G3

v14118 K7 G3
R1021F F5 . B4 U1430D F6 G5
R1200 L3 E2 U1500 L3 H2
R1215 D& E3 u1501 H2 H2
R1220G 37 E4
R1220H F5 E4 U1510A c3 H3
R12201 H6 E4 U1510B ca H3

_ R1300 F7 F2 uU1510C c3 H3
R1301 E7 F2 U1510D c2 H3
:}ggg . tg :g U1511A c2 H3
mse o 5ol e g s
R1310C E7 F3
R1310D D7 F3 u1s11D & H3
R1310F cs F3 U1600A K1 12
R1310G (o] F3 uU1600B ES 12
R1310H K7 F3 uU1610 1 13
R13101 K8 F3
R1420I H5 G4

P/O A12 ASSY also shown on @@@ @

REFERENCE CHART
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—
J1601-8 —

J1681-7 —8

J1601-6 —=

J1601-5 —»

J1681-4 —»

J16@1-3 —

J16@1-2 —»

Jiegi-1 —»

&

B

C

U1511D
— 74.580
P16G1-8 197 13 "
a2 g Ot
_ 4
Pied1-7 185 | g 3 e
U1511B U1set
74L.500 +5Y 74L.5490
UIS11A
74Ls00 18 vee
— ! 3 12 | 2 SET-
P1681-6 105 ’—@f T0-9
'msm—s 184 13 L 2 TOCiR
uU151@D o
74.520 u1401 ” GND
7415490 2 CLR 3
u1s1@c +5V QDZF
74L508 16 VCC 1 QAZ—-
3 3 8 12 | 5 ger- — d1cLkQy|3
P1601-4 16 18 To-9 1542 cik Qpy| 7
: 3 4 |1 SET-
P16@81-3 182 2 200 5 TOESR
U151 0A Lﬂmsso 8
74L.500 5V S oo
1412 cr s
Stvee Qp2
¢ UIGI1B-6 7 . Qp2|13
- Ra(2) ——q 1 CLKa,,[ 3
| R 15
P1430-1 —% J15108B [Ri%a4] 2 cLK Qpy| 7,
@ 74500 K
4
— 6 6 R
<P1821—2 12 5 r— Ta ISR}
p—————0O INA
— 14 N
s10108 NOTE : 2 R01B
el NN T R AT LT MM S BLANK = HI 19 fonp  Ops :12
y 3
1/100nS U RESET GOES LOW ROz Gt
18/18u8 L BETWEEN DETENTS
102/1@ps [ ]
183/100uS [
18%/1ns e +2.7V #2.7V
125/18ms L s
128/108ms 5 4 +2.7V
107/1s ° @ > “{>°f
128/185 <g> U16@2B R14201
BLANK (10%/195) 4849 158
| +2.7v
U143@0 R12201
ECL CLR 101082 . 158
+5V
R1215 U1320B
3.8k 19182
Wi
CR1220 2.7V <
CR1222 Q1300
START/STOP
P1638-12 — K—=e+2.7v
! Ut411A
R1310D R1381 U1312B R1308
+2'7¥ sa 308 +2.7v 19131 75 . 10131
5 1
msmsé R1310C 12 g 15 71S a2l
19851 | o 158 Lol 5. s1°¢c
S 2 11
= N_INPUT tZioe @ PC ¢ a3
U1328C-14 —p - g>c _|s L 4] g +
2l U
— R
ECL CLR
& 2.7 U1318A
1 19131
— > R1310F 45V +5V +5V +5v
ECL CLR 49 1%¢ U1328D-15
U13200-3 —p» y 1 —-I_ 5,7 [
2.7V u13@ac <?> 1608 c1200 c1ag8
! 18105 0.1 8.1 8.1
13
Pi6@1-1 T s 2
U]z?:%?A U1600 ¢8 U1300 48 U140@ 223! u151@
4049 10125 74,590 74,580
i
DC SB3A REV AUG 1981
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J

K

L

ute1e
7415498
+5v
uistic U160@0A
16 Veo g g74Ls20 4040
12 2551--023 2 8 3 2
T0-8 QAz‘
a3
41 seT-Oa1
T0-9 Q. |7
2y cr O
U181 el - ey
Sy 74LS490 14
. 2 CLR +4.3V, +4.3V, <9>
v
cc
12 2 seT- 41 o 2.7V 42T )
! 1
T0-9 S 2 CLK g|$gz
a| 1 SET- 4 " o J
> T0-8 ;
| LR o] +4.3v
73 12} 41509 1
2CRg | 9 1] a3z R1302
. Qaol13 13 750
1 A2 Ta R1303
BED PP 5 9 8K N OUTPUT
1542 ck Qpy | 7 ! > =
6 D— Q1320
5
R1200
a 1o U1300A &
3 10185
o2 :
213 —
NE
1| 7
+2.7V
1
A R14281
150
2 10)
+2.7V
1
R12201
150
N3 |18
/) +2.7V
\;1%98 R1318A
150
- 2
Y
+2.7V
U1411B
U1I|4HA 12131 1 S
1h131 R13
5 159
2 18 Q
z gc a ml.0e
6 D>c
¢ _1z 13l ghe
Lajg O +2.7v
2.V
R12206 1 Ulg%EB
150 R13181 "
158 ,;
18
+3V +5V l
517 IM TYPE CND Voo
/ C1400 cis1e
8.1 8.1 74L500 7 14
10131 8 1,18
74,5133 8 16
100 422301 u1s1e |7
sse 74L.500 } P/O A12 AUXILIARY BOARD

= N CIRCUIT

DD

Static Sensitive Devices
See Maintenance Section
COMPONENT NUMBER EXAMPLE

Component Number

———
A23 A2 R1234

Schematic
Assembly Circuit
Number Subassembly Number

Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.



DC 503A

REFERENCE CHART

Table 8-7
COMPONENT REFERENCE CHART (See Fig. 8-4)

\
P/O A14 ASSY 6-DECADE COUNTER, <.,>
8-DECADE LATCH/MULTIPLEXER
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
c1511 D2 13 R1505 K2 H1
C1601 37 12 R1506 K2 H1
1300 we 1 A1508 K H2
J1300 m8 E1 R1509 57 H2
J1400 M4 G1 R1513 Ha H3
J1430 B9 F6 .
R1610 D2 13
41500 M7 H1 R1622 D4 14
41500 M2 H1 R1623 D4 14
J1630 B3 16 R1624 D4 4
oo e T 5
P1300 M8 E1 R1802 B2 L2
P1400 vy G1
P1500 M2 H1 U1200 D7 D2
P1500 M7 H1 U1300 D8 E2
P1900 L1 M3 U1400 H6 F2
P1900 L6 M3 U1401 Ja G2
P1900 82 M3 U1520 E4 H4
P1900 L5 M3 U1610 K3 12
. U1611A F5 12
Q1500 K7 H2 U1611B K5 12
Q1800 c2 L2 u1611C J2 12
U16110 F2 12
R1500 K4 H1 U1611E H2 12
R1501 K3 H1 U1611F H2 12
R1502 K3 H1 U1620 cs5 14
R1503 K3 H1 U1621A BS 15
R1504 K2 H1 u16218 L6 15
P/O A14 ASSY also shown on <I>® @ @ @
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+5V,, 5V,
+5v +5Y B
G—
U111D §U1811E gmsnF 13
7415367 74L5367 7415367
U15208 19 2 14
Ls7831 _
RESET |(LAMP TEST)
+5V P190@-26A —>
+5V
R1618 27 Vs
Q1800 10K a9 B |17
P1900-24B SCAN CLK OUT 0sC IN 8
PWR B, |18
MOL cisi1 ]
R1882 .ee1 By |18
240 . 39
oG STSCANIN By (20
@ {JlSZlC-B = 27q Loa M
_ =eepr  BLARK
71630-3 A U14208-4 50 RESET
P1638-3 —» B1/D1
1630-4 36
<‘>P163G-4—> J B B2/D1 Dg |14
J1638- 34
P1633-5 —» 30-5 ¢ B4/D1 .
J1630-6 ovFL
P1632-6 —8- o 33 | gg/01 N 1o
! 2ND DCU ! +5v +SV 45V i c |[Fle |pjc|s [a
SCAN
R1624 R1622§ R1715 NPUT | ps }21513;> § s g é ‘
2.7 2.7K 2.7K l RESET 15 < ¢ o "
A
. g |7 |8 [5 |4 (3 |2
émszz Lso; | 8
I 2.7K .le
12 31
14 mi Ca 3 - B1/D2 3|17
U1621A Q5 3 B2/D2 4 LB
74504 ac ; 23] ga/n2 sLS
u142ec-10 1[: 22 RO, Qp It 28| ba/02 o L4
& wR T U1620 < vy 7|2
Vee 741598 0 .
5| roy 2|y
18] 6ND § wso 8 L2 23
6l Rg(1) —-12v 8 L~
7i Rg(2) 18 op1 UiB11A
g 748387
OVFL
OO®  sna
AVGS/TIM Wl oG
T amns ~Telele VGS/TIMING SWITCH LOGIC =
187148 ool NOTES: -
10%/18yS o |e]e KEY: @ = LOW 2 Vec
183/100u5 e BLANK = HI o
e RESET GOES LOW 14 Ds
184/1nS 000 BETWEEN DETENTS 15125
185/10ms oo 0,
185/ 108ns o |® SEE DlAcRAn@ 10,
18718 . 210,
108105 ole] le| yie21F 310,
sLank (18%1gs)| [@]e] [e®]  7aLces 410,
13 [> 12 A
PROM A
@# 18y s DO, | 9
@ @ > Yliwpe Dogl|8 19
- 12 1ap ¢ Dog LS Ll
@ > LY, S Y A L
B
14 003 U140
AD E D0,| 2 74L815
154s P E
U120
7405288
19 7
e A Doy 5
ek 00g =
pn Ll ggs y
11439-7 AD D 4
P1430-7—m ADE 14 |40 E poz|3
Do, |2
<g> J1438-4 ADF 18 1
P1aso-4 J1432-3 TOTALIZE 9 | 8 5ds B0,
P1430-3— PROM B
u1422C U1300
I 741500 7415288
—
DC S@3A 2971-27
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8-DECADE LATCH/MULTIPLEXER

[ 1)

STATIC SENSITIVE DEVICES
SEE MAINTENANCE SECTION

COMPONENT NUMBER EXAMPLE

COMPONENT NUMBER
r——

A23, A2, R1234
womy || L soewe

SUBASSEMBLY NUMBER
NUMBER (IF USED)

CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
NUMBER PREFIX—SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST

)
BCD 8 Pigga-208 |
BCD 4 P1908-20A
— PWR
BCD 2 P1908-218 MoL
—-
P198B-19A
BCD 1 .
ZSU1611EZ“U16HF (3y1611C A7 5V,
Az 7415367 >74LS3S7 745367 Jisea- § P1500
2 14 3
N 18 v 14 9 7 [_-l>7_’ ™~
T |(LAMP TEST) s, 9 P1181-7
7! |’ l
15 t [ 6
¢ >—+P1181-6
6
° I
2l ¢ &
9 ] S
1 o A — >—P1101-5
718 RIS04]
A & o
48 g 12 455 e pi101-4
u1e1@ I '
145118 3 3
c ° >—P1181-3
‘ 1
5 b 2 e 235N e pripi-2
G |[FIE|pjcle |a LE Ri1521
N | U140 8l oo &8 I
nsg b4 é b3 DS8863 12 a - -
L : DI S 5V a AN P1181-1
Clg |7 [6 |5 |4 |3 |2 18 {R1500 N‘J
68 J1400~ I P1480
17 16 158 - S P11@2-1
2
15 {>o0- 14 157 2 Lo pr1g2-2
13 12 156 3 1
11 j>0f 18 TS5 4 g’” P1102-4
2 1 T84 s <5l
2 »P1122-5
3 4 153 5 5l
. . . > P1102-6
[>o—= s2 S pi182-7
g 7 TS1 8 gl
{ | 42 >I_]_>P“ﬂ2_8/
8
TSt P1988-25A
1 pwR
4,l> 5 OVERFLOW Pisep-238 {_ _ p oF
U16118B F1soe
5 7415367 34 J1380-2 '72 @122
16 GVFL IA‘)
Ve <1000 U16218
3o 1280 74L584
6 5 SCANNED DECIMAL POINT P19@8-278
14]p Y AAA- —» PWR
———————105 MDL
15|p
— iSip,
1p, +5V,
2
B2 R1508 V2
— 310, 1.5K Q1528 P1508
——:Dz v 2 A b J1500-8 rgl
. R15@9 WA > Pi121-8
S.1K R158 ]
a7
9
S—_ +5V,
18
11 18
uiett
1
%_2?5? C'g“1 :J: 7415367 TYPE | GND | Vee
74.5288 | 8 16
*_énens
sy — 1389
|—%><—> P1g12-1
nS 4 4]
= p >g>mmz—4
”_S o ga:mmz—s
m.
- P1B12-6
5 7 71
> pig12-7
P/0 A14 MAIN BOARD
—
-
6-DECADE COUNTER, oD

HIX3INdILTINN/HOLYT 3avd3a-8
‘HIINNOD 3aYDI0-0

IO



Table 8-8
COMPONENT REFERENCE CHART

A10 ASSY DISPLAY
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
CR1011 D6 A2 J1012 B7 A3
CR1012 D7 B2 J1101 BS B1
CR1111 D7 B2 J1102 B2 B2
CR1211 D7 c2

CR1215 D7 c2 P1012 B7 A3
CR1311 D8 D2 P1101 B5 B1

P1102 B2 B2

DS1002 ca A1l

DS1005 D4 A1l R1009 E7 A2
DS1102 E4 B1 R1011 E6 A2
DS1105 F4 B1 R1012 E7 A2
DS1202 H4 c1

DS1205 J4 c1

DS1302 K4 C1

DS1305 L4 D1




PARTS LOCATION
DISPLAY BOARD (A10 ASSY)

DC 503A

PARTS LOCATION GRID

1 4 I J1101 l A10
N [7ed o wn N n o wn
s 8 2 S|R[K|E|S
@ 0 a 0 » N D »
o o a o o o o 0 e
R1009-D . P
2 CR1011 CR1012 CR1111 CR1211 CR1215 CR1311
Nl N/ j —g — N ) g
&> R1012-9
5
o
Fig. 8-5. Display Board (A10 Assy).
2971-20

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

A23 A2 R1234

Schematic
Circuit
Number

Assembly
Number Subassembly
Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List



B

’] P}_‘l‘z ' mez
-l - 158
(Frepe-1 +——
2 | ' 2 187
—_— P1498-2 >
P14DB-3 > 3 158
2 P1400-4 4 4 155
& 5 I
5 s 154
P1400-5
P1488-6 O & 183
3 P14g-7 7 7 TS2
P1400-8 -+ ° | 8 181 DS1985 pSt1es
£ R §| osiee 6 g OSlR 6 6
a — — pu— .
Lo L] L L/ [
°/8/c / r_ L/ L
T o] el o]
4 P11 § J11@1 abcde f gd abcde f P abcde g dp abcde f dp abecd
[=19% « MRIEEEREEE 18] 9 8] 5[4 2[ 3] 7 DECEEEEK 18] o] ¢ s[ 4] 2 3] 7 18] 9l 8] §
P15BE-1 - | . l e l
P1506-2 - | 202 b
P1508-3 > | 3 3 d
P1588-4 | et 9
<
@ P1508-5 |5 5 L)
5 P1508-6 - | 5 6 f
P1580-7 - ' 7 7 9
8 8 dp
\P15¢o—e»——|_l<
pio1z | nez
-1 « o5V
6 <7> P1308-1 >—— & peep —
| l — o GATE b
3,0 3 GATE_LIGHT [N G
<5> P1300-3 > Kt VW»
“ crigz N/ 112
[ovERFLOV] - 470
P1302-2 202 OVFL (- AA————
- crRitT N\ %mm
| | — Z $ 470
- 44 ns Ja
7 P1sa0-4 crizin
| _ 2
@ 5 5 s JA
Tp'm"s o cR1215 \ "/
| ' KHz/nSEC P
— _ s} s s ("
P1300-6 TR,
1 . .
R 3 J
LT N
]
' DC S5@3A 0
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)$1185 6 Ds1282 6 DS1285 & DS1382 6 DS13085
/ [~/ 1 I/ L
A /7, 17, 1, 17,
e f g ok abec e f ebcde f g o abcde f gdp abecdef gdp
1 2f 3] 7 18] 9] 8] 5[4 23 18] of 8 s[4] 2] 5 7 10] 9 8[54 2] 3] 7 18[9 8] 5] 4] 2| 3] 7

| | |

A18 DISPLAY BOARD

. : DISPLAY
-28

11}

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

r——t———
A23 A2 R1234

Schematic
Assembly Circuit
Number Subassembly Number

Number (if used)

Chassis-mounted components have no Assembly Number

prefix—see end of Replaceable Electrical Parts List.
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COMPONENT REFERENCE CHART

DC 503A

COMPONENT REFERENCE CHART (See Fig. 8-3)

Table 8-9

P/O A12 ASSY

SWITCHING LOGIC

Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
c1231 c2 £5 R1610E H5 J3
C1232 B3 £5 R1610F H5 J3
€1330 B2 E6 R1710A-1 Ha K2
CR1021 F5 B4 $1810 ca L3
CR1210 c2 E2
CR1430 L5 G5 U1600C H2 12
U1600D F2 12
J1020 F5 B4 U1600E F3 12
U1600F L4 12
P1020 F5 B4 U1601A F3 32
P1430 M2 G6 U1601B E2 J2
P1430 M5 : G6 u1601C E2 J2
R1610A K4 93 U1611A H2 43
U1611B K3 J3
R1610B c3 J3
uU1611C H3 J3
R1610C c3 43 U1611D 13 3
R1610D La J3
P/O A12 ASSY also shown on @@@ @
P/O A14 ASSY (See Fig. 8-4)
J1601 M6 c2 R1213A-H HS D3
37 D3
R1100 K7 c2 R1213t
R1110 L7 c3 $1010 D8 A3
R1210 E7 D2
R1212 D7 D3

P/O A14 ASSY also shown on <> @ @ @ @
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E

F

U1601B
4p23B U1e@aD
3 4849
4 6 9 19
5 [>°
+12v l — +12V
=4 C1330
8.1 11
12 10
45— ’ — - 45V
: ORO U1681C
l +4.3V, 4p238
*L c1231 CR1218
LOGIC T v ; . U14?,?5?E
GND 1 2 9 N 12 .
+ 8
c1232 8 18
4.7uF U1601A 9
—12y — = —-12V 4p23B U14§811LC
s1818 — —
1 R
[
4
FUNCTION R o o o o e e e el e it
FREQUENCY A =2
PERIOD B o =
WIDTH B o L
TIME A—=B O Ly
PERIOD B AVG o >
WIDTH B AVG o— 2
TIME A—»B AVG o -
EVENTS A DURING B AVG o =T
RATIO A/B AVG o ~
TOTALIZE A/TIME MANUAL o -
6,
R
CcR1G21 TOTALIZE A
TYPE | GND | Veo v 2 3| sie2e
40238 | 7 14 TIME MANUAL
4949 1 8 \( I P1220
40818 | 7 4
_
+5V —- - 45V
4.3V, —» — +4.3V,
N >
—
s1g1e — — q +5V )
! R1212 |
AVGS/TIMING L R121 :
s i bt Shl ob | g
1/108nS o5 -
18/1u8 o Oo—3 7
1827108 O—4¢ o %3 -~
183/108,5 o 0354 5 -
184/1ms 0—4 °¥5 —
185/18ms e} o %5 =
126/1@8ms O—4 o— >~
7, 19 ‘
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ADE P1438-7
utegec
] 3049 .
SRR 1} BN ¥
- ®<Z> L— U1S188-4 <6>
ADF P1430-4

4

8
__I__—DL U1611
10 gy e o
T

Uie11
42818

1
133 > 1"

B

— J1430-7

—— J1430-4

—» J1430-6 @
— > J1438-3 @

—» J1430-5 <5>

— P1601-1
— P1601-2

—® P1681-3

— P1681-4

™ P1601-5

—® P16@1-6

—® PI1681-7

—® P1601-8

Static Sensitive Devices
See Maintenance Section
COMPONENT NUMBER EXAMPLE

Component Number
—r
A23 A2 R1234

Assembly I Scf,?/fc”:jttm

Number Subassembly Number
Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List

LFW

.37,
RIZI0 45y (RESETS BETWEEN 15 Bieren
4.7 DETENTS) :
-— - T T~ s
3 B o
4 C °
5 D o
5 E o
o——4 UIGOOF
; E O [ 144“915
. e . 5 o— @@
10 T +4.3V, 0 [
| ©& o— O
7 E
6 F |l © © © CR1438 '
R1B1O EF U16808-3 FUNCTION RESET P1430-6
2.8K .<_
FALIZE A '@@ TOTAL [ZE P1438-3
1620
P1438-5
828 TOTALTZE/TIME MANUAL
[P/O A12 AUXILIARY BOARD
I
T J1681-1 '
e J1681-2
T J1681-3
g J1681-4
a4 J1681-5
g3 J1681-6
g © J1601-7
i’ J1681-8
. +4.3V +5v +5V
R1213
A-H R11080 émnz
1.8K LS 5.1K
B N S I I S A 1, Sy [ A
g Ho1
8 3 o—-t
7 F oO——-=" oO—-—o
6 T E o= o—
5 D Oo—e o—
4 c o—1 o
3 B o—1 o
2 A o— o
o—t — o
RESET
o—e o—*
A OO
(RESETS BETWEEN DETENTS)
NOTE: RESET GOES LOW BETWEEN DETENTS, l P/0 A14 MAIN BOARD
I
v AUG 1981
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COMPONENT REFERENCE CHART

DC 503A

Table 8-10

COMPONENT REFERENCE CHART (See Fig. 8-4)

P/O A14 ASSY TIME BASE & POWER SUPPLIES
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
c1232 H3 D6 P1900 B5 M3
€1330 K3 F6 P1900 o1 M3
c1331 €3 F5 Q1701 E7 J2
C1332 L3 F6 Q1720 K6 J3
c1410 K2 G3 Q1721 H5 J4
C1420 K2 G4 Q1722 F5 Ja
C1600 F3 " Q1723 Fa Ja
C1610 J2 13 Q1724 E4 55
c1700 c9 N Q1725 L6 Ja
1702 D9 K1 R1614 K6 J3
1703t D8 K2 R1620 H5 5
€1710 E7 K2 R1701 E6 52
cim E7 K3 R1702 E6 32
c1712 D7 K3 R1710 E7 K2
C1713 Dé 43 R1711 D7 K3
c1714 J6 J3 R1712 D6 J3
C1715 D7 K3 R1713 J5 J3
C1730 K4 J5 R1714 K5 J3
C1731 c5 K& R1719 J6 Ja
€1732 E5 Ké R1720 K6 Ja
C1733 E2 J6 R1721 H5 45
C1820 F5 K4 R1723 Fa 55
C1830 ca K6
CR1110 L2 c3 g:;g; tg jz
CR1721 Fa J5 R1730 Ha 5
CR1730 Ka J5 R1731 s -
CR1731 D4 K5 R1732 L4 J5
CR1732 E5 K5 R1733 D2 K6
CR1733 €2 J6 R1734 c3 Ke
F1820 B5 L4 R1735 La %
F1821 B85 La R1736 D5 K5
F1830 c1 L5 R1801 Do K1
31630 ma 16 R1803 K9 K1
41630 H7 16 R1820 F5 K4
1710 F7 J3 R1821 Ha4 K4
J1720 K5 4 R1822 H4 L4

R1823 H4 L4
L1230 F3 D6 R1824 Fa K5
L1330 L3 F5 R1825 E4 K5
11600 F2 N R1826 D4 L5
o o | memoE s
P1710 F7 J3
P1720 K5 44 U1621E L4 15
P1900 mMé M3 u1800 D8 L1
P1900 B8 M3 U1830 D4 L6
£1900 Ja M3 u1831 E3 L6
P1900 B1 M3 Y1710 E9 K2
P1900 M4 M3 Y1810 c7 K3
i
P/O A14 ASSY also shown on @ @ @ @ @
P/O A12 ASSY (See Fig. 8-3)
C1030 L8 BS Q1030 L8 A5
C1035 K7 B6 Q1032 K8 A5
C1130 K8 B5
c1230 K9 E5 R1024 K8 BS
R1031 L9 B5
P1630 H7 E6 R1032 J7 A6
. R1033 K8 AB
Q1020 K9 B5 R1035 K7 86
P/O A12 ASSY also shown on @@ @@ @

tLocated on back of
board.
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PWR
MDL

PWR
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—
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B
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D
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\LPIQDE -7B

P1S00 -6A

POWER
MODULE
N
A P1900 -7A
R1828
R1733
% a.30 CR1733
+
-L 1733
3| 1 SENSE a7 L1628
82uH
2|1 LM ,/J N > 45V,
+
18 | YouT l C1600
v U1831 22uF
1 © pAT23
VC " L1238
+ 200uH
+12V ——
N‘MT>+SV3
& L c1331 c1232
] v, 8.1 18pF
+5V —AAA REF
R11'783'>: ¢ 13 | FREQ COMP @ v-]7
c1838 R1825 R1730
.801 4.99K 8.45K
A AN v
S R1827 Z’?gﬁ
4.99K :
i 8 R1824
47K cri721
CR1731
1
™N
U1830 R1723 R1821 R
;18523 7812 CR1732 3.6K 1.5K 1
P192@ -12A +33.5V : 1
O\ J_ +2v
P192@-128 c1731 31132 @ @
Q B.1
Q1722
R1738
R1828 c1e20
F1821 1.3K .21
8.5A
P19@B-8A _ -33.5V
—aN
f P1988 -88 T T T I
| +12v STANDARD TIMEBASE COMPONENTS REMOVED
WHEN OPTION 1 TIMEBASE 1S INSTALLED |
| R1712 |
| 180 |
| lcmz VR1710 R1781 %anz |
| lo 1 1av 15K |
I || EXT
ci712 vi2i 3! 50 +SV -12
| 24pF Q1781 |
| . & | I [ Pi71e
J1630~7
i osc c1715 R1711 J—C17H J\S | — . mmsamem
FREQ o 2-18pF 5.6K 299 m— ——
| ADJ | P1638-7
P198@-3A GND | l
@@ | c171@ > R1718 | +5v 12
P1900-38 @ — Y1810 390
| 18MHz |
P1900 -4A | | <> é
P1980-4B | STANDARD TIMEBASE |
P1980 -9A L
P19@6-98 |[_
g 77 |

| J_ R1881 l Y1718
c1708 3 Cc1782
T T e e <
74L884 | 7 14 | R1883
; 1.62K
- ;
i
DC S@3A 2971-30
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T _T_ _T_ > 45V <>
c1618 cla1g c1428
gaw iul la.l CR1118
Vo @ +4.3v‘®®
L1230
208pH T ét/
+5v
V3 @ c1330 L1330 c1332
c1232 8.1 228uH 18pF
18uF -12v, @
T
R1738 c1730
8.45K 18F T
AAN- ¢ o -12V @
— \LPM CR1738 TTL CLK IN P198B-21A PWR
R1823 MDL
1K
21 +5V
P198B -11A
3 TTL R1735
>—@ & lure2ie R17
74.s84  R1732
POWER 1" 10 J1630~11
MODULE — P1238-11
- NORMAL R1731 @
P1998-118B 820
P1728 J1728
sy +5V
R1713 f:; 14
. 1.2K
T +5V
—t R1724
ci714 R1G14
o R1719 1K Q1725
4.7k
REF CLK P1982-158
—
R1725
248 GND P192@-1SA PWR
—— (" MDL
EXT 18 MHz IN  P1998-14A
EXT
, +5V -12v +12v
1718
710
J1630-7 J1638-9¢ | J1630-8 J1638-10 [ P/0 A14 MAIN BOARD
p—
P1630-7 P1638-9 P1630-8 P1630-18
+5V
+5v ~12v +12v ciess
STATIC SENSITIVE DEVICES
@ <3> <,> @ <9> SEE MAINTENANCE SECTION
Q1930
COMPONENT NUMBER
r——————
R‘ggg A23, A2, R1234
ASSEMBLY:I_I SCHEMATIC
NUMBER CIRCUIT
SUBASSEMBLY NUMBER
<3,> @@ 12.7V - NUMBER (IF USED)
I_ c1238 Q1020
CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
8.1 H| NUMBER PREFIX—SEE END OF REPLACEABLE
R1831 ELECTRICAL PARTS LIST
24p
P/0 A12
N AUXILIARY BOARD
I
71-38 TIME BASE & POWER SUPPLIES
/ DEC 1981
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Section 9—DC 503A

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
manual.

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

00X Part removed after this serial number

FIGURE AND INDEX NUMBERS

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

INDENTATION SYSTEM

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

12345 Name & Description

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

*

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

»

Parts of Detail Part
Attaching parts for Parts of Detail Part

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

Attaching parts must be purchased separately, unless otherwise
specified.

ITEM NAME

In the Parts List, an Item Name is separated from the
description by a colon (:). Because of space limitations, an 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
8D BOARD FLTR FILTER
BRKT BRACKET FR FRAME or FRONT
BRS BRASS FSTNR FASTENER
BRZ BRONZE FT FOOT
BSHG BUSHING FXD FIXED
CAB CABINET GSKT GASKET
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 1D INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION
DWR s« 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 OQOUTSIDE DIAMETER SST STAINLESS STEEL
OVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE Sw SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE TPG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGD RIGID \ VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER W/ WITH

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

9-1



Replaceable Mechanical Parts—DC 503A

Mfr. Code

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Manufacturer

Address

City, State, Zip

000BB
000BK
00779
07707
22526
49671
71785
73743
73803

75915
79807
80009
83385
93907

BERQUIST COMPANY
STAUFFER SUPPLY

AMP, INC.

USM CORP., USM FASTENER DIV.
BERG ELECTRONICS, INC.

RCA CORPORATION

TRW, CINCH CONNECTORS
FISCHER SPECIAL MFG. CO.

TEXAS INSTRUMENTS, INC., METALLURGICAL

MATERIALS DIV.
LITTELFUSE, INC.
WROUGHT WASHER MFG. CO.
TEKTRONIX, INC.

CENTRAL SCREW CO.
TEXTRON INC. CAMCAR DIV

4350 WEST 78TH

105 SE TAYLOR

P O BOX 3608

510 RIVER RD.

YOUK EXPRESSWAY

30 ROCKEFELLER PLAZA
1501 MORSE AVENUE
446 MORGAN ST.

34 FOREST STREET

800 E. NORTHWEST HWY
2100 S. O BAY ST.

P 0 BOX 500

2530 CRESCENT DR.
600 18TH AVE

MINNEAPOLIS, MN 55435
PORTLAND, OR 97214
HARRISBURG, PA 17105
SHELTON, CT 06484

NEW CUMBERLAND, PA 17070
NEW YORK, NY 10020

ELK GROVE VILLAGE, IL 60007
CINCINNATI, OH 45206

ATTLEBORO, MA 02703
DES PLAINES, IL 60016
MILWAUKEE, WI 53207
BEAVERTON, OR 97077
BROADVIEW, IL 60153
ROCKFORD, IL 61101

REV DEC 198t



Replaceable Mechanical Parts—DC 503A

Fig. &
~ Index  Tektronix Serial/Model No. Mir
No. Part No.  Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1-1  337-1399-11 1 SHIELD,ELEC:RIGHT SIDE 80009 337-1399-11
-2 337-1399-10 1 SHIELD,ELEC:LEFT SIDE 80009 337-1399-10
-3 366-1023-07 1 KNOB:GRAY,0.127 1D,0.392 0D,0.466 80009 366-1023-07
-4 366-0494-05 2 KNOB:GRAY,0.127 IDX 0.5 0D,0.531H 80009 366-0494-05
=5 e 2 RESISTOR VAR:(SEE R500,R600 REPL)
(ATTACHING PARTS)
-6  210-0583-00 2 NUT,PLAIN,HEX.:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402
-7  210-0940-00 2  WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD
- e e K - -
-8  mmmmm eeeee 2 CONNECTOR:(SEE J510,J610 REPL)
-9  210-0255-00 2 TERMINAL,LUG:0.391" ID INT TOOTH 80009 210-0255-00
-10 366-1690-00 1 KNOB:SIL GY,0.53 X0.23 X 1.059 80009 366-1690-00
-11 333-2641-00 1 PANEL,FRONT: 80009 333-2641-00
(ATTACHING PARTS)
-12  213-0875-00 2 SCR ASSEM WSHR:6-32 X 0.5,TAPTITE,PNH 93907 OBD
- o K e w -
~13  334-3796-00 1 PLATE,IDENT: 80009 334-3796-00
-14 378-2030-03 1 LENS,LED DSPL:RED 80009 378-2030-00
-15 105-0719-00 1 LATCH,RETAINING:PLUG-IN 80009 105-0719-00
(ATTACHING PARTS)
-16 213-0113-00 1 SCR,TPG,THD FOR:2-32 X 0.312 INCH,PNH STL 93907 OBD
- - am K - - -
-17 105-0718-01 1 BAR,LATCH RLSE: 80009 105-0718-01
-18 = —mee 1 CKT BOARD ASSY:DISPLAY(SEE AlO0 REPL)
(ATTACHING PARTS)
-19 211-0007-00 2 SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 83385 OBD
- e = W = = =
—————————— - CKT BOARD ASSY INCLUDES:
-20 —-———= —=——— 1 . TERM SET,PIN:(SEE A10J1012,J1101,J1102 REPL)
-21 136-0252-07 12 .. SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012
-22 386-4404-01 1 SUBPANEL,FRONT:W/INSERTS 80009 386-4404-01
(ATTACHING PARTS)
-23  213-0868-00 2 SCREW,TPG,TF:6-32 X 0.375 L,FILM,STEEL 93907 OBD
- e - K - - -
---------- - SUBPANEL INCLUDES:
24 —mmmm e 5 . JACK,TIP:GRAY(SEE J520,J530,J540,J620,
—————————— - J630 REPL)
-25 337-2744-00 1 SHIELD,ELEC:FRONT SUBPANEL,AL 80009 337-2744-00
-26 366-1512-00 10 PUSH BUTTON:GRAY,0.18 SQ X 0.83 INCH LG 80009 366-1512-00
-27 384-1506-00 2 EXTENSION SHAFT:2.764 L X 0.187 OD,NYLON 80009 384-1506-00
~28 384-1571-00 1 EXTENSION SHAFT:4.275 L X 0.123 DIA 80009 384-1571-00
-29 376-0029-00 1 CPLG,SHAFT,RGD:0.128 ID X 0.312 OD X 0.5"L 80009 376-0029-00
-30 386-4278-00 1 SUPPORT,FRAME:REAR,AL 80009 386-4278-00
(ATTACHING PARTS)
-31 213-0868-00 2 SCREW,TPG,TF:6-32 X 0.375 L,FILM,STEEL 93907 OBD
-32 386-3657-01 2 SUPPORT,PLUG IN: 93907 OBD
e e K e e e
=33 - 1 CKT BOARD ASSY:AUXILIARY(SEE Al2 REPL)
(ATTACHING PARTS)
-34 211-0008-00 4 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
-—_ - = Kk - - =
————— - -~ CKT BOARD ASSY INCLUDES:
=35 ————= - 1 . SWITCH,LEVER:(SEE A12S1810 REPL)
(ATTACHING PARTS)
-36 213-0869-00 3 . SCREW,TPG,TF:2-28 X 0.25,PLASTITE 93907 OBD
- e aa K m = e
=37 === —m——- 4 . SWITCH MBS:(SEE A1251720,S81730,S1731,
—————————— - . S1732 REPL)
-38 343-0495-04 1 . CLIP,SWITCH:FRONT,7.5 MM,4 UNIT 80009 343-0495-04
(ATTACHING PARTS)
-39 210-3033-00 4 . EYELET,METALLIC:0.59 OD X 0.156 INCH LONG 07707 SE-25
- - eew K - - -
~-40 343-0499-04 B010100 B022299 1 . CLIP,SWITCH:REAR,7.5MM X 4 UNIT 80009 343-0499-04
---------- - . (STANDARD ONLY)
343-0499-13 B022300 1 . CLIP,SWITCH:7.5MM X 4 UNIT 80009 343-0499-13

REV DEC 1981
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Replaceable Mechanical Parts—DC 503A

Fig. &
Index  Tektronix  Serial/Model No. Mfr
No. Part No.  Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
1- 343-0499-04 B010100 B022249 1 . CLIP,SWITCH:REAR,7.5MM X 4 UNIT 80009 343-0499-04
—————————— - . (OPTION 01 ONLY)
343-0499-13 B022250 1 . CLIP,SWITCH:7.5MM X &4 UNIT 80009 343-0499-13
—————————— - . (OPTION 01 ONLY)
(ATTACHING PARTS)
-41 210-3033-00 4 , EYELET,METALLIC:0.59 OD X 0.156 INCH LONG 07707 SE-25
—-_ .- = K - = -
-42  337-2804-00 1 . SHIELD,ELEC:CIRCUIT BOARD 80009 337-2804-00
A B 9 . TERMINAL,PIN:(SEE A12J1519,J1530,J1630,
—————————— - . J1730 REPL)
-44  131-0993-00 1 . BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2
-45 136-0252-07 10 . SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012
-46 136-0514-00 1 . SKT,PL-IN ELEC:MICROCIRCUIT,8 DIP 73803 €S9002-8
-47 136-0269-02 6 . SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 73803 €S9002-14
-48 136-0260-02 19 . SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 71785 133-51-92-008
49  ———mm o 1 . CONTACT SET,ELEC:(SEE A12J1020 REPL)
=50 ——~-= ——--- 1 . TERM SET,PIN:(SEE A12P1430,P1520,P1521,P1601,
—————————— - . P1630 REPL)
-51 337-2743-00 1 SHIELD,ELEC:CONNECTORS,AL 80009 337-2743-00
(ATTACHING PARTS)
-52  211-0007-00 2 SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 83385 OBD
—_ - - K - - -
“53 - ————— 1 CKT BOARD ASSY:MAIN(SEE Al4 REPL)
(ATTACHING PARTS)
~54 211-0008-00 4 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
-55 129-0097-00 4 SPACER,POST:0.560L X 0.188,W/4~40 THD 80009 129-0097-00
-56 211-0012-00 1 SCREW,MACHINE:4-40 X 0.375,PNH STL CD PL 83385 OBD
-57 210-0551-00 1 NUT,PLAIN,HEX.:4-40 X 0.25 INCH,STL 000BK OBD
210-1178-00 1 WSHR,SHOULDERED:FOR MTG TO-220 TRANSISTOR 49671 DF 137A
—————————— - (OPTION 1 ONLY)
342-0355-00 1 INSULATOR,PLATE:TRANSISTOR,SILICONE RUBBER 000BB  7403-09FR-51
—————————— - (OPTION 1 ONLY)
- — = K - = -
—————————— - CKT BOARD ASSY INCLUDES:
-58 ————— ————- 1 . SWITCH,LEVER:(SEE A1451010 REPL)
(ATTACHING PARTS)
-59 213-0869-00 3 . SCREW,TPG,TF:2-28 X 0.25,PLASTITE 93907 OBD
- - = ¥ - = -
-60 —-—-= ————m 4 . SWITCH,PB ASSY:(SEE A1451020,51021,51030,
---------- - . 51031 REPL)
-61 343-0495-04 ! . CLIP,SWITCH:FRONT,7.5 MM,4 UNIT 80009 343-0495-04
(ATTACHING PARTS)
-62 210-3033-00 4 . EYELET,METALLIC:0.59 OD X 0.156 INCH LONG 07707 SE-25
- - - K = = -
-63  343-0499-04 1 . CLIP,SWITCH:REAR,7.5MM X 4 UNIT 80009 343-0499-04
(ATTACHING PARTS)
-64 210-3033-00 4 . EYELET,METALLIC:0.59 OD X 0.156 INCH LONG 07707 SE-25
- —- - K = - =
-65 136-0499-08 1 . CONNECTOR,RCPT,:8 CONTACT 00779 30380949-8
-66 136-0514-00 1 . SKT,PL-IN ELEC:MICROCIRCUIT,8 DIP 73803 (€S$9002-8
-67 —mmem ———ee 1 . SWITCH,PUSH:(SEE A14S1310,51311 REPL)
-68 361-0900-00 4 . SPACER,PB SW:0.2 L,YELLOW 80009 361-0900-00
-69 136-0499-10 1 . CONNECTOR,RCPT,:10 CONTACT 00779 4-380949-0
~70 ———m— ————— 1 . RESISTOR VAR:(SEE A14R1410,S1410 REPL)
-71 136-0499-12 1 . CONNECTOR,RCPT,:12 CONTACT 00779 4-380949-2
-72  337-2804-00 1 . SHIELD,ELEC:CIRCUIT BOARD 80009 337-2804-00
-73  136-0670-00 1 . SKT,PL-IN ELEK:MICROCKT,18 PIN,LOW PROFILE 73803 (€S9002-18
-74 136-0623-00 1 . SOCKET,PLUG-IN:40 DIP,LOW PROFILE 73803 (€S59002-40
-75  136-0260-02 8 . SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 71785 133-51-92-008
-76 136-0269-02 5 . SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 73803 CS9002-14
-77 136-0252-07 8 . SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012
-78 ————= - 2 . SOCKET,PIN TERM:(SEE A14J1520,J1521 REPL)
79 ———== ————- 40 . TERMINAL,PIN:(SEE Al4J1130,J1230,J1300,J1320,
—————————— - . J1400,J1500,J1710,J1720,J1810,J1820 REPL)
-80 344-0326-00 6 . CLIP,ELECTRICAL:FUSE,BRASS 75915 102071

9-4
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Replaceable Mechanical Parts—DC 503A

Fig. &

Index  Tektronix  Serial/Model No. Mfr

No. Part No.  Eff Dscont Qty 12345 Name & Description Code Mfr Part Number
1-81 131-0993-00 2 ., BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2
=82 —-mm— 1 . OSCILLATOR:(SEE Al4Y1710 REPL)

—————————— - . (OPTION 1 ONLY)
(ATTACHING PARTS)

-83 211-0097-00 2 . SCREW,MACHINE:4-40 X 0.312 INCH,PNH STL 83385 OBD
—————————— - (OPTION 1 ONLY)
-84 361-0548-00 2 . SPACER,RING:0.125 ID X 0.25 OD X 0.110 ID 80009 361-0548-00

(OPTION 1 ONLY)

- - -k - - =

-85 214-1061-00 1 SPRING,GROUND:FLAT 80009 214-1061-00
-86 426-1515-00 1 FR SECT,PLUG-IN:TOP 80009 426-1515-00
-87 426-0724-19 1 FR SECT,PLUG-IN:BOTTOM 80009 426-0724-19

REV DEC 1981 9-5



Replaceable Mechanical Parts—DC 503A

Fig. &

Index  Tektronix Serial/Model No. Mfr

No. Part No.  Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number

WIRE ASSEMBLIES

175-2984-00 1 CA ASSY,RF:50 OHM COAX,6.0 L 80009 175-2984-00
---------- - (FROM A12J1522 TO J520)
352-0169-00 1 . HLDR,TERM CONN:2 WIRE BLACK 80009 352-0169-00
175-3539-00 1 CA ASSY,RF:50 OHM COAX,6.0 L 80009 175-3539-00
---------- - (FROM A12J1530 TO J540)
352-0169-00 1 . HLDR,TERM CONN:2 WIRE BLACK B0O00O9 352-0169-00
175-2980-00 1 CA ASSY,SP,ELEC:3,26 AWG,3.0 L 80009 175-2980-00
---------- - (FROM A12J1630 TO R600)
352-0161-02 2 . CONN BODY,PL,EL:3 WIRE RED 80009 352-0161-02
175-2985-00 1 CA ASSY,RF:50 OHM COAX,10.0 L 80009 175-2985-00
---------- - (FROM Al4J1130 TO Al4J1810)
352-0169-00 2 . HLDR,TERM CONN:2 WIRE BLACK 80009 352-0169-00
175-2980-00 1 CA ASSY,SP,ELEC:3,26 AWG,3.0 L 80009 175-2980-00
o e - (FROM A14J1230 TO R500)
352-0161-02 2 . CONN BODY,PL,EL:3 WIRE RED 80009 352-0161-02
175-2981-00 1 CA ASSY,SP,ELEC:7,26 AWG,7.0 L 80009 175-2981-00
---------- - (FROM Al4J1300 TO Al0J1012)
352-0165-03 2 . CONN BODY,PL,EL:7 WIRE ORANGE 80009 352-0165-03
175-3056-00 1 CA ASSY,SP,ELEC:2,26 AWG,5.5 L 80009 175-3056-00
—————————— - (FROM Al4J1320 TO J620,J630)
352-0169-01 1 . HLDR TERM CONN:2 WIRE,BROWN 80009 352-0169-01
175-2983-00 I CA ASSY,SP,ELEC:8,26 AWG,6,0 L 80009 175-2983-00
---------- - (FROM Al&4J1400 TO Al0J1102)
352-0166-04 2 . CONN BODY,PL,EL:8 WIRE YELLOW 80009 352-0166-04
175-2982-00 1 CA ASSY,SP,ELEC:8,26 AWG,8.0 L 80009 175-2982-00
---------- - (FROM A14J1500 TO Al0J1101)
352-0166-05 2 . CONN BODY,PL,EL:8 WIRE GREEN 80009 352-0166-05
175-2986-00 1 CA ASSY,RF:50 OHM COAX,14.5 L 80009 175-2986-00
---------- - (FROM A14J1820 TO Al2J1730)
352-0169-00 2 . HLDR,TERM CONN:2 WIRE BLACK 80009 352-0169-00
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FIG. 1 EXPLODED VIEW

SEE END OF MPL FOR WIRE ASSEMBLIES

DC 503A



Fig. &

Index  Tektronix  Serial/Model No. o Mir
No. Part No. Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
ACCESSORIES
070-2971-00 1 MANUAL,TECH:INSTR DC503A UNIVERSAL 80009 070-2971-00
175-1178-00 ] CABLE ASSY,RF:50 OHM COAX,20.0 L 80009 175-1178-00
-
@ DC 503A
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MANUAL CHANGE INFORMATION

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

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

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

COMMITTED TO EXCELLENCE Date: 4-1-81 Change Reference: M43057 REV.
Product: DC 503A UNIVERS UNTE IMER Manual Part No.: 070-2971-00
DESCRIPTION

EFF SN B021384 (STANDARD)
EFF SN B021530 (OPTION 01)

REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES

CHANGE TO:

Al2 670-6557-01 CKT BOARD ASSY:AUXILIARY -

ADD:

Al12CR1320 152-0075-00 SEMICOND DEVICE:SW,GE,22V,40MA

DIAGRAM <3> SIGNAL ROUTING TIME A-B GENERATOR & GATE GENERATOR - Partial

2.9v |
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e %% g1420

o
illﬂl s2.7v N >‘
5 1 t— >
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1?2 58
@ r\; 5 4 COUNT _INPUT > nz21-8
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[NV ) T i
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3 N
13388 uizsec o
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M g an nim-2z
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Product:

Tektronix:

COMMITTED TO EXCELLENCE

MANUAL CHANGE INFORMATION

Date: __35-5-81 Change Reference: ___M43398

Manual Part No.:

070-2971-00

DESCRIPTION

CHANGE TO:

Al2
REMOVE:
Al12CR1320
ADD:

Al2W1322

EFF SN B021520 (DC503A)
EFF SN B021540 (DC503A-01)

ELECTRICAL PARTS AND SCHEMATIC CHANGES

670-6557-02

152-0075-00

131-0566-00

|

CKT BOARD ASSY:AUXILIARY

SEMICOND DEVICE:SW,ST,22V,40MA

BUS CONDUCTOR:DUMMY RES,2.375,22 AWG

DIAGRAM @ SIGNAL ROUTING, TIME A-B GENERATOR & GATE GENERATOR - Partial
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1
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202 DETENTS) s
e S T T T |
Page 1 of 1 J




Tektronix

MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENGE Date: 7-29-81 Change Reference: M43464
Product: DC 503A UNIVERSAL COUNTER/TIMER Manual Part No.: 070-2971-00
DESCRIPTION

EFF SN B022170 (STANDARD)

EFF SN B022250 (OPTION

o1)

REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES

CHANGE TO:

Al2 670-6557-03
ADD:

Al3 670-7508-00
CHANGE TO:

A12U1500 156-0472-00

REMOVE:

Al12U1600 156-0745-00

CKT BOARD ASSY:AUXILIARY

CKT BOARD ASSY:HEX CMOS BUFFER

MICROCIRCUIT,DI:13 INP NAND GATE, 745133

MICROCIRCUIT,DI:HEX INVERTER

The new 670-7508-00 circuit board consists of:

Al13U01600 156-0494-02
131-0787-00

MICROCIRCUIT,DI:HEX INV/BUFF,SEL,4049
14 TERMINAL,PIN:0.64 L X 0.025 SQ PH BRZ GO LD PL

(U1600 is removed from Al2 and added to new piggyback board Al3 HEX CMOS BUFFER.

DIAGRAM @-:-N CIRCUIT - Partial
2V
'
@~ neE S
g u12
jcaee R
13 | S
U1438D
ECL CLR / 18182 ¢
05\—// o H
émms {
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‘ >
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¢z.7¥ é»‘tgm im ’2'? U"?:B'GB ';153-
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9 C::: 6_3_
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R

U1318A
18131
J T
vt 15
1

N

which is installed in the old U1600 socket.)

J{K/’h'

Wy TALS4s8

UISIIC  U1688A
LMVCC 0.9 °7m3 3 42049
D S

1 seT-Oa1
T0-9 Q.7

1R
GND
2R

»

1 0K
2 CLK

L

—
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Product: DC 503A

Date: __7=29-81 Change Reference: __ M43464

DESCRIPTION

U16080
4049

SCHEMATIC CHANGES

DIAGRAM @ SWITCHING LOGIC - Partial
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NOTE: RESET GOES LOW BETVEEN DETENTS

I P/0 A12 AUXILIARY BOARD
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Tektronix

MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: 9-25-81 Change Reference: __ 144408
Product: DC 503A UNIVERSAL COUNTER/TIMER W/OPTIONS Manual Part No.: 070-2971-00
DESCRIPTION

EFF SN B022560 (D? 5034A)
EFF SN B022710 (DC 503A ~Option 01)

CHANGE TO:

Al4
Al4

Al4Cl431
Al14R1531
Al4U1423

670-6558-01
670-6559-01

281-0852-00
315-0512-00
156-1152-00

REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES

CKT BOARD ASSY:MAIN
CKT BOARD ASSY:MAIN
(OPTION 1 ONLY)

CAP. ,FXD,CER DI:1800PF,10%,100V
RES.,FXD,CMPSN: 5. 1K OHM,5%,0.25W
MICROCIRCUIT,DI:DUAL PRCN RETRIGGERABLE,
RESETTABLE MONOSTABLE MULTIVIBRATOR

The above components are shown on diagram 5 MEASUREMENT CYCLE TIMING

and are located on the MAIN circuit board assembly.
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Tektronix

COMMITTED TO EXCELLENCE

Product:

MANUAL CHANGE INFORMATION

Date:
DC 503A UNIVERSAL COUNTER/TIMER

11-12-81 Change Reference: __ M44960

Manual Part No.: __070-2971-00

DESCRIPTION

EFF SN B022960 (Standard)
EFF SN B022920 (Option 1)

CHANGE TO:
Al2
Al4
Al4d

Al2C1522
Al2R1530
Al4C1322
Al4R1326
A14R1500
Al4R1501
Al4R1502
Al4R1503
Al4R1504
AL4R1505
Al4R1506

ADD:
Al4C1703

670-6557-04
670-6558-02
670-6559-02

281~-0763-00
315-0820~00
281-0763-00
315-0820-00
315-0680-00
315-0680-00
315-0680-00
315-0680-00
315-0680-00
315-0680-00
315-0680-00

283-0081-00

CKT
CKT
CKT

REPLACEABLE ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES

BOARD ASSY:AUXTLTARY
BOARD ASSY:MAIN
BOARD ASSY:MAIN

(OPTION 1 ONLY)

CAP

RES.
CAP.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

., FXD, CER DI:47PF,10%,100V

,FXD,CMPSN:82 OHM,5%,0.25W
,FXD,CER DI:47PF,10%, 100V

,FXD,CMPSN: 82 OHM,5%,0.25W
,FXD, CMPSN: 68 OHM, 5%,0.25W
,FXD,CMPSN: 68 OHM,5%,0.25W
,FXD,CMPSN:68 OHM,5%,0.25W
,FXD,CMPSN:68 OHM,5%,0.25W
,FXD,CMPSN: 68 OHM,5%,0.25W
,FXD,CMPSN: 68 OHM,5%,0.25W
,FXD,CMPSN: 68 OHM,5%,0.25W

CAP.,FXD,CER DI:0.1UF,+80-20%,25V
(OPTION 1 ONLY)

DIAGRAM ’ TIME BASE & POWER SUPPLIES - Partial

STANDARD TIMEBASE

U1800
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