Tektronix

DM 504A
Auto Ranging

Digital
Multimeter

INSTRUCTION MANUAL



Tektronix

COMMITTED TO EXCELLENCE

PLEASE CHECK FOR CHANGE INFORMATION
AT THE REAR OF THIS MANUAL.

DM 504A

Auto Ranging
Digital
Multimeter

INSTRUCTION MANUAL

Tektronix, Inc.

P.O. Box 500

Beaverton, Oregon 97077
070-6945-00

First Printing JUNE 1988
Product Group 75 Revised OCT 1988

Serial Number



Copyright © 1988 Tektronix, Inc. All rights reserved. Con-
tents of this publication may not be reproduced in any form
without the written permission of Tektronix, Inc.

Products of Tektronix, Inc. and its subsidiaries are covered
by U.S. and foreign patents and/or pending patents.

TEKTRONIX, TEK, SCOPE-MOBILE, and ® are regis-
tered trademarks of Tektronix, Inc. TELEQUIPMENT is a
registered trademark of Tektronix U.K. Limited.

Printed in U.S.A. Specification and price change privileges
are reserved. ‘



DM 504A

TABLE OF CONTENTS

Page
LIST OF ILLUSTRATIONS ....... ittt itneseeennsaasassesasasasassssensssssssnsssnnsas ii
LIST OF TABLES .. ..ttt iiiiiiiiatetoanenetasasacacacacastassasacacaeasasananannas iii
OPERATOR SAFETY SUMMARY .......cctietuicnucneraersosaersarssssnssassacassancssnss iv
Section 1 SPECIFICATION ...... ettt e eaeaeceeareectceeataraeaa e e aaaaan 1-1
Instrument Description . . ... ... 1-1
Performance Conditions . .......... ... ... . .. i 1-1
Electrical Characteristics . .......... ... .. i 1-1
Environmental Characteristics . .. .......... .. ... ... . . 1-8
Physical Characteristics . .. ......... ... ... . . . 1-10
Section 2 OPERATING INSTRUCTIONS .........ciiiiiiiiiiarnrnencnaranananns 2-1
Installation and Removal . . ... .. . . e 2-1
Controls, Connectors, and Indicators . ............. .. .. ... ... ....... 2-2
Input ConNeCtionNs .. ... ... . . . e 2-4
Making Measurements ................ .. e . 2-4
DC Voltage Measurements . . ... .. ... .ttt 2-4
AC Voltage Measurements . ........ ... i, 2-4
Resistance Measurements . ........... ... ... i 24
Current Measurements . .. ........... ittt e 2-5
Temperature Measurements ... ....... ...ttt i 2-5
Repackaging Information . . ......... ... ... ... .. ... ... 2-5
Section 3 MAINTENANCE ........c0iiiiiiiiticiatacrnnssnnsacrocnsacasansannas 3-1
Section 4 OPTIONS AND ACCESSORIES .........ciiitietiernennnnnsnransanns 41

REV AUG 1988



DM 504A

Figure
2-1
2-2

LIST OF ILLUSTRATIONS

Installation and Removal ..........

Front Panel Controls and Connectors



Table
1-1

1-2

REV AUG 1988

LIST OF TABLES

DC VOLTMETER .+« et
AC VOLTMETER (TRUE RMS) ... ..\ \ oo,
OHMMETER . .« .o\ e oo oo
DC AMMETER . .. oot oee e
AC AMMETER . ... vt
TEMPERATURE ............... IO
MISCELLANEOUS . .. ..\t
DM 504A ENVIRONMENTAL SPECIFICATIONS
TM 500 SYSTEMS ENVIRONMENTAL SPECIFICATIONS
PHYSICAL CHARACTERISTICS .. ....o'voeeeeenen..

DM 504A



DM 504A

OPERATOR SAFETY SUMMARY

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

TERMS

In this Manual

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

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

As Marked on Equipment

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

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

SYMBOLS

In this Manual

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

As Marked on Equipment

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

A ATTENTION — refer to manual.

Power Source

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

iv



DM 504A

Grounding the Product

Wheninstalledin the power module, this product is grounded through the grounding conductor of the power
cord. To avoid electrical shock, plug the power cord into a properly wired receptacle before connecting to
the product input or output terminals. Upon loss of the protective ground connection, all accessible con-
ductive parts (including knobs and controls that may appear to be insulating) can render an electric shock.

Use the Proper Fuse

To avoid fire hazard, use only the fuse specified in the parts list for your product, and which is identical in
type, voltage rating, and current rating.

Refer fuse replacement to qualified service personnel.

Do Not Operate In Explosive Atmospheres

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

Do Not Remove Covers or Panels

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

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.






Section 1—DM 504A

SPECIFICATION

Instrument Description

The DM504A Digital Multimeter measures dc and ac voltage and current, resistance, and temperature. Tempera-
ture measurements are made using a Tektronix P6602 temperature probe or equivalent platinum resistance
temperature probe. The ac functions are true rms responding. In the 20M ohm, 200K ohms and 2K ohms
ranges a "diode measurement indicator” illuminates indicating that Vmax is adequate for diode testing. In the
200 ohms range a "beeper indicator" illuminates indicating that a beeper will sound for measurements of less
than 10 ohms. All measurement ranges, except temperature, diode measurement and beeper, can be automati-
cally or manually selected.

The readout is a 4-1/2-digit display in all ranges except temperature and beeper. The decimal point is automati-
cally adjusted according to the operating range of the instrument. Polarity indication is automatic.

Performance Conditions

The electrical characteristics are valid only if the DM S504A has been calibrated at a temperature between
+21 °C and +25 °C and is operating at an ambient temperature between 0 °C and +50 °C. Items listed in
the Performance Requirements column of the Electrical Characteristics are verified by completing the Perfor-
mance Check in the Calibration Section of the DM 504A Service Manual. ltems listed in the Supplemental
Information column are not verified in the service manual. They are either explanatory notes or performance
characteristics for which no limits are specified.

ELECTRICAL CHARACTERISTICS

Table 1-1
DC VOLTMETER
Characteristics Performance Requiremen Supplemental Information
Accuracy for 200 mV, 2V,
20V, 200V, and 1000V ranges Automatic or manual ranging
+18 ‘C to 28 °C
200 mV range +/-(0.05% of reading +0.02% of
full scale)
2V range +/-(0.05% of reading +0.01% of
full scale)
20V range +/-(0.05% of reading +0.02% of
full scale)
200V range +/-(0.05% of reading +0.01% of
full scale)
1000V range +/-(0.05% of reading +0.02% of
full scale)
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Table 1-1 (cont)

Characteristics

Performance Requirements

Supplemental Information

0°Cto18 °C, 28 'C to 50 'C
200 mV range

2V range

20V range

200V range

1000V range

+/-(0.15% of reading +0.06% of
full scale)

+/-(0.15% of reading +0.02% of
full scale)

+/-(0.15% of reading +0.04% of
full scale)

+/- (0.15% of reading +0.02% of

full scale)

+/-(0.15% of reading +0.02% of
full scale)

Common Mode Rejection Ratio

2100 dB at DC
>80 dB at 50/60 Hz

With a 1 kQ unbalance

Normal Mode Rejection Ratio

Maximum Resolution

>60 dB at 50/60 Hz (+/-0.2 Hz)

10 uVv

Step Response Time

<1 second

Input Resistance

10 MQ +/-0.5% in all ranges.
200 kQ in 200 mV range
and 2V range if Vin> 12V

Maximum Input Voltage

VOLTS/QTEMP to LOW 1000V peak
VOLTS/QUTEMP to GND 1000V peak
LOW to GND 1000V peak
Table 1-2
AC VOLTMETER (TRUE RMS)
Characteristics Performance Requirements Supblemental Information

Accuracy for 200 mV, 2V,
20V, 200V, and 500V ranges

Automatic or manual ranging

+18 °C to +28 °C

200 mV to 200V range
30 Hz to 20 kHz

+/-(0.6% of reading +0.06% of
full scale)

For signals <25% and 10 kHz-20 kHz add 4.1% additional error

500V range
60 Hz to 20 kHz

40 Hz to 60 Hz

+/-(0.6% of reading +0.1% of full

scale)

+/-(1% of reading +0.1% of full
scale)

Input signal must be between
10% and 100% of full scale.

Input signal must be between
100V and 500V

1-2
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Table1-2(cont)

Characteristics Performance Requirements Subpplemental Information
0 °Cto 18 °C, 28 °C to 50 °C +/-(0.8% of reading +0.11% of
full scale)

200 mV to 200V range

30 Hz to 20 kHz Input signal must be between
10% and 100% of full scale.
For signals <25% and 10
kHz-20 kHz add 4.1% addi-

tional error
500V range
60 Hz to 20 kHz +/-(0.9% of reading +0.1% of full
scale) Input signal must be between
100V and 500V
40 Hz to 60 Hz +/<(1.3% of reading +0.1% of full
scale)
Common Mode Rejection Ratio >+60 dB at 50 or 60 Hz With a 1 kQ unbalance
Maximum Resolution 10 uv
Response Time <2 seconds
Input Impedance 10 MQ +/-0.5% parallieled by
<100 pF
Maximum Input Voltage
VOLTS/Q/TEMP to LOW 500V AC RMS or 600V DC,
not to exceed 1000V peak
VOLTS/Q/TEMP to GND ' 1000V peak
LOW to GND 1000V peak
Crest Factor 5 at full scale on all ranges

except 500V (500V = 2)
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Table1-3
OHMMETER
Characteristics Performance Requirements Supbnlemental Information
Accuracy for 200 Q, 2 kQ
20 kQ, 200 k@, 2 MQ and
20 MQ ranges Automatic or manual ranging
+18 ‘C to 28 °C Source Vmax at full scale
200 Q beeper range +/-(0.05% of reading +0.05% of 1.0 mA 0.2v '
full scale)
200 Q range +/-(0.05% of reading +0.02% of 1.0 mA 0.2v
full scale)
2 kQ range +/-(0.05% of reading +0.01% of 1.0 mA 2.0V
full scale)
20 kQ range +/-(0.05% of reading +0.02% of 10 pA 0.2v
full scale)
200 kQ range +/-(0.05% of reading +0.01% of 10 pA 2.0V
"~ full scale)
2 MQ range +/-(0.1% of reading +0.02% of 0.1 pA 0.2v
full scale)
20 MQ range +/-(0.1% of reading +0.01% of 0.1 pA 2.0V
full scale)
0°Cto 18 °C, 28 ‘C to 50 °C
200 Q beeper range +/-(0.25% of reading +0.1% of 1.0 mA 0.2v
full scale)
200 Q range +/-(0.25% of reading +0.04% of 1.0 mA 0.2V
full scale)
2 kQ range +/-(0.25% of reading +0.03% of 1.0 mA 2.0V
full scale)
20 kQ range +/-(0.25% of reading +0.04% of 10 pA 0.2v
full scale)
200 kQ range +/-(0.25% of reading +0.03% of 10 pA 2.0V
full scale)
2 MQ range +/-(1% of reading +0.04% of full 0.1 pA 0.2v
scale)
20 MQ range +/-(1% of reading +0.03% of full 0.1 pA 2.0V
scale)
Response Time <2 seconds on 200 Q to
2 MQ range
<15 seconds on 20 MQ
range
Maximum input volts
(any range) 300V peak
Maximum Resolution 10 mQ
Maximum open circuit voltage <11V
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Table1-4
DC AMMETER
Characteristics Performance Requirements Supblemental Information

Accuracy for 200 pA, 2 mA,

20 mA, 200 mA,

and 2000 mA ranges Automatic or manual ranging

+18 °C to 28 °C +/-(0.1% of reading +0.01% of

full scale)
0°Cto 18 °C, 28 'C to 50 'C +/-(0.3% of reading +0.025% of
full scale)

Response Time <1 second

Input resistance Range Resistance
200 pA 1.0 kQ
2 mA 100.0Q
20 mA 10.2Q
200 mA 1.2Q
2000 mA 0.26Q

Maximum open circuit input

voltage (mA to LOW) 250V peak

Maximum input current 2A any range

Maximum floating voltage

mA to GND 1000V peak
LOW to GND 1000V peak
Maximum Resolution 10 nA

REV AUG 1988
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Table1-5
ACAMMETER
Characteristics Performance Requirements Supplemental Information
Accuracy for 200 pA, 2 mA,
20 mA, 200 mA, and
2000 mA ranges Automatic or manual ranging
Sinewave 30 Hz to
10 kHz
+18 ‘C to 28 °C +/-(0.6% of reading +0.06 of full
scale) Input current must be be-
tween 10% and 100% of full
scale
0°Cto 18 °C, 28 °C to +/-(0.9% of reading +0.11% of
50 °C full scale) Input current must be be-
tween 10% and 100% of full
scale
Response Time <2 seconds
Input Impedance Range Impedance
200 pA 1.0 kQ
2 mA 100.0Q
20 mA 10.2Q
200 mA 1.2Q
2000 mA 0.26Q
Maximum Open Circuit Input
Voltage (mA to LOW) 250V peak
Maximum input current 2A any range
Maximum floating voltage
mA to GND 1000V peak
LOW to GND 1000V peak
Maximum Resolution 10 nA

REV AUG 1988
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Table 1-6
TEMPERATURE
Characteristics Performance Required Supplemental Information
Accuracy -62 °C +230 °C Using a Tektronix P6602
temperature probe.
+18 °C to +28 °C ambient
Probe calibrated to instru- +/-0.6 °C from -62 °C to +150 °C
ment +/-1.6 °C from +150 °C to
+230 °C Probe/DMM calibration per-
formed at 0°C and 100°C.
Any probe +/-3.5 °C from -62 °C to +150 °C

+/-6 °C from +150 °C to +230 °C

0°Cto+ 18 °C, +28 °C to
+50 °C ambient

Probe calibrated to instru- +/-1.5 °C from -62 °C to +150 °C
ment +/-2.5 °C from +150 °C to
+230 °C Probe/DMM Calibration per-
formed at 0°C and 100°C.
Any Probe +/-45 °C from -62 °C to +150 °C

+/-7 °C from 150 °C to +230 °C

Table1-7
MISCELLANEOUS
Characteristics Performance Requirement Subblemental Information
Power co'nsumption Less than 8W
Reading rate >2.0 times per second.
Over-range indication Flashing display
Warm-up time 30 minutes (60 minutes after
storage in high humidity en-
vironment)
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ENVIRONMENTAL CHARACTERISTICS

Table1-8 ]
DM504A ENVIRONMENTAL SPECIFICATIONS
Characteristics Description Supplemental Information
Operating 0 °C to + 50 “C? Meets or exceeds MIL-T-
28800D, class 5 with excep-
tions®
Non-operating -55 °C to +75 °C
Humidity 95% to 100% for 5 days
(derated above 25 °C) Meets or exceeds MIL-T-
: 28800D, class 5.
Altitude
Operating 4.6 km (15,000 ft)2 Meets or exceeds MIL-T-
28800D, class 3.
Non-operating 15 km (50,000 ft)
Vibration 0.64 mm (0.025 inch) displace-
ment, 5-55-5 Hz (sine wave),
75 minutes total Meets or exceeds MIL-T-
28800D, class 3.
Shock 30 g’s ghalf sine), 11 ms, 18
shocks.'* Meets or exceeds MIL-T-
28800D, class 3.
Bench Handling
Operating 45° or 4 inches or equnllbnum
module. whichever occurs flrst Meets or exceeds MIL-T-

28800B, class 3.

- 1 See Table 1-9 for system modifiers.

2 With power module.

3 Temperature: During low temperature test MIL-T-28800D paragraph 4.5.5.1.3 (b) for class 5, steps 4 and 5 shall be performed before step
2. Also, the instrument shall not be operatln? during step 6, Fara graph 4.5.5.1.3 (e), class 5. While operating, condensed moisture shall not
be present on class 5 instruments. Drying of the instrument for this class may be performed in a suitable chamber, if necessary.

4 Without power
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Table1-8(cont)

Characteristics Description Sunplemental Information
E.M.C.
Operating 30 Hz to 1 GHz® Meets or exceeds MIL-T-

28800D, class 3.

Electrical Discharge

Operating 20 kV maximum® No MIL-T-28800D equivalent.
Charge applied to each
protruding area of the front
panel except the input con-
nectors.

Transportation Package Vibration
1 inch (25 mm) peak to peak at
270 RPM for 1 hour.
Package Drop
10 drops from 3 feet (91 cm). Qualified under National Safe
Transit Association Preship-
ment Test Procedures
project: 1A-B-1 and 1A-B-2.
Table1-9
TM500 Systems
ENVIRONMENTAL SPECIFICATIONS
Characteristics TM 501 TM 503(A) TM 504 TMS06(A) TM 515
Temperature Meets same test standards as plug-in.
Operating
Non-operating A
Humidity Meets same test standards as plug-in.
Operating
Non-operating
Altitude Meets same test standards as plug-in.
Operating
Non-operating
Vibration
Operating 0.26 mm (0.010 inch) displacement, 10-55 Hz 0.38 mm (0.015

(sine wave). 75 minutes total inch) displace-
ment, 10-55 Hz
(sine wave). 75
minutes total.

5 With power module.
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Table1-9 (cont)

Characteristics

TM 501 TM 503(A) TM 504 TM506(A) TM 515

Shock
Operating

20 g's (half sine), 11 ms, 18 shocks 30 g's (half
sine), 11 ms, 18
shocks

Bench Handling
Operating

Meets same test standards as plug-in.

Electrical Discharge
Operating

Meets same test standards as plug-in.

Transportation

Meets same test standards as plug-in.

PHYSICAL CHARACTERISTICS

Table1-10
PHYSICAL CHARACTERISTICS

Characteristics

Description

Finish Lexan panel and aluminum chassis

Net Weight 0.93 kg

Overall Dimensions 2.633 in. (66.8 mm) W x 11.240 in. (285.3 mm) D x 4.961in.
(125.9 mm) H.

1-10
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OPERATING INSTRUCTIONS

.Stallation and Removal

The DM 504A is calibrated and ready for use when
received. It operates in any compartment of a
TM 500 series power module. See the power
module instruction manual for line voltage require-
ments and power module operation. Figure 2-1
shows the DM 504A installation and removal proce-
dure.

N

: CAUTION 2

Turn the power off before inserting the
DM 504A. Otherwise, arcing may occur at the
rear interface connectors, reducing their useful
life and damage may be done to the plug-in
circuitry.

Before installing the DM 504A in the power module,
check to see that the plastic barriers on the inter-
connecting jack of the selected power module com-
partment match the cutouts in the DM 504A circuit
board edge connector.

Align the DM 504A chassis with the upper and lower
guides of the selected compartment. Press the
DM 504A in and firmly seat the circuit board in the
interconnecting jack.

To remove the DM 504A, pull the release latch (lo-
cated in the lower left comer of the front panel) until
the interconnecting jack disengages and the
DM 504A slides out.

Check that the DM 504A is fully inserted in the power
module. Pull the power switch on the power module.
One or more characters in the LED display should
now be visible.

MODULE

~ = ~.
%\ .

BARRIER

TOP
GROOVE

BOTTOM
GROOVE

(1431-21)2693-2A |

Fig. 2-1. Installation and removal.
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Controls, Connectors, and Indicators

All controls, connectors, and indicators required for
operation of the DM 504A are located on the front

panel.

Figure 2-2 shows the location of all the con-

trols, connectors, and indicators.

®

®@ ®© 6 66 6

® © © ©

Polarity

LED readout indicating the polarity in the DC
mode and the temperature mode.

Display

4-1/2-digit LED readout with properly posi-
tioned decimal point.

Q

llluminated when units are Ohms.

kQ

llluminated when units are kilohms.

MQ

llluminated when units are megohms
(BEEPER) ))))

lluminated when in the 200 Q BEEPER
Range. BEEPER sounds when measurement
is below 10 Ohms.

myv

llluminated when units are millivolts.

\

llluminated when units are volts.

pA

llluminated when units are microamperes.

mA

llluminated when units are milliamperes.

O,

® ®  ©

©,

®

°c

llluminated when units are degrees Celsius.
AUTO

lluminated when autoranging is selected.

(DIODE) —[>|

lluminated in 20 MQ, 200 kQ, and 2 kQ
mode.

(SINEWAVE) ~

lluminated in AC measuring modes.

UP

Selects the next higher measurement range.
If UP is pressed at the same time as DOWN,
autoranging is selected.

Q -~ V/IA

Button' in selects resistance measurement
ranges; button out selects voltage and cur-
rent measurement ranges.

AC - DC

Button in selects AC voltage and current
measurement ranges; button out selects DC
voltage and current measurement ranges.

mA - VOLTS

Button in selects current measurement ran-
ges; button out selects voltage measurement
ranges.

V/IQ/TEMP

Terminal used in conjunction with the LOW
input connector for voltage, resistance, and
temperature measurements.

LOW

Common terminal for all measurements.

Ground Terminal

Chassis ground.
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DM504A Al TORANGING l)le q
_ AR
Y Y \ow v @

e e
@ A N ®
- @_V/A J |
TEMP m\l—'" ‘
- UA (] vours J \‘_—@

—— LOW——V/Q/TEMP

()

o—{ORCHD)

L o IN |

Tektronix

B 6

Fig. 2-2. Front Panel controls and connectors.
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@ mA - milliAmps

Terminal used in conjunction with the LOW
input connector for current measurements.

@ DOWN

Selects the next lower measurement range.
If this button is pressed at the same time as
the UP button, autoranging is selected.

Input Connections

Signal inputs are made via the front panel connec-

tors.
)
% CAUTION §

The maximum input voltage is 1 kV peak at the front
panel connectors. The front panel VOLTSAYTEMP,
LOW, and mA connectors may be floated 1 kV peak
maximum above ground.

Three input jacks provide measurement connections.
The VOLTS/QYTEMP and LOW input connectors are
used for voltage, resistance, and temperature
measurements. mA and LOW input connectors are
used for current measurements. Normal measure-
ment conditions will be with the LOW input un-
grounded. A connection between the LOW and the
ground input post may be made to reference the
input against DM 504A chassis ground. Use cau-
tion, as the LOW input is then connected to earth
ground through the three-wire power cord. False
readings may be obtained due to ground loops.

Making Measurements

With the DM S504A properly installed in the power
module, allow 30 minutes warmup time for operation
to specified accuracy. After storage in an environ-
ment with high humidity, allow 60 minutes warmup
time.

After the instrument has warmed up, select the
desired measurement mode: voltage, resistance, cur-
rent, or temperature. The measurement range can
be selected manually or automatically with the UP
and DOWN buttons. Manually, you can select a range
by pressing the UP button for a higher range or
pressing the DOWN button for a lower range. The
automatic or autoranging mode can be selected by
pressing the UP and DOWN buttons simultaneously.
Autoranging does not function in the beeper and
temperature modes.

24

When the value of the measurement is unknown,
use the autoranging mode. Units of measurement
are volts (V), milliVolts (mV), Ohms (), kiloOhms
(k2), MegaOhms (MQ), pAmps (pA), milliAmps (mA)
and degrees Celsius (°C). The decimal point is
automatically positioned.

If the autoranging feature is not desired, use the UP
and DOWN buttons to select the measurement range.
The measurement units are read the same as in the
autoranging mode of operation.

Over-range indication is shown by a flashing display.
Polarity is displayed by a + or a — on the left side
of the display. Polarity is measured with respect to
the LOW input.

DC Voltage Measurements

Q - V/IA Button out
AC - DC Button out
mA - VOLTS Button out

Use the UP and DOWN buttons to select the desired
measurement range or autoranging. Apply the volt-
age to be measured to the VOLTS/QTEMP and LOW
conneciors. The value of the voltage applied is dis-
played by the ‘4-1/2-digit readout.

ACVoltage Measurements
Q - V/IA Button out
AC - DC Button pushed in
mA - VOLTS Button out

Use the UP and DOWN buttons to select the desired
measurement range or autoranging to make true RMS
ac voltage measurements. Be sure to observe the
maximum voltage ratings. The RMS value of the ac
voltage applied is displayed by the 4-1/2-digit readout.

Resistance Measurements

Q- V/IA Button pushed in
AC - DC Button pushed in or out
mA - VOLTS Button out

Connect the resistance to be measured to the
VOLTS/QYTEMP and LOW input connectors. Select
the maximum resistance range desired by pressing
the UP and DOWN buttons or selecting autoranging.
The resistance value is displayed by the 4-1/2-digit
readout.

REV AUG 1988



The beeper range can be selected by pressing the
DOWN button when the instrument is in the 200Q
range. The readout is limited to 3-1/2 digits in the
beeper range. When the DM 504A is in the beeper
mode, it produces a continuous tone when it
measures resistance values below 10Q. This feature
can be useful when making continuity measurements.
The measurement rate is up to 8 readings/second
in the beeper range.

In the 2 kQ, 200 kQ, and 20 MQ ranges, the diode
symbol in the display illuminates to indicate that you
can make diode measurements. The source current
is 1 mA in the 2 kQ range, 10 pA in the 200 kQ
range, and 0.1 pA in the 20 MQ range.

Current Measurements
Q - V/IA Button out
AC - DC Button pushed in (AC) or

button out for (DC)

mA - VOLTS Button in

In the ac mode, the RMS value of the ac current is
measured. Connect the ac or dc current to be
measured to the mA and LOW input connectors. Ob-
serve the maximum voltage ratings. Use the UP or
DOWN buttons to select the current measurement
range or autoranging. The current measured is dis-
played by the 4-1/2-digit readout. Polarity is measured
with respect to the LOW input connector.

Temperature Measurements

Q - V/IA Button in
AC - DC Button pushed in or out
mA - VOLTS Button in

NOTE

For best accuracy use a TEKTRONIX P6602
Temperature Probe that has been calibrated with
the individual instrument.

REV AUG 1988
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Connect the TEKTRONIX P6602 Temperature Probe
to the LOW and V/SQYTEMP input connectors. The
temperature is displayed by the 4-digit readout. The
polarity of the readout indicates if the temperature is
over 0 °C (+) or below 0 °'C (-).

Apply the probe sensor tip to the device being
measured. For the best temperature transfer, coat
the surface of the device being measured with silicone
grease and apply the probe tip squarely to the sur-
face. Allow sufficient time for the probe tip to stabi-
lize before taking a reading. The time required
depends on several factors. Generally, when the tip
is first applied to the device under test, readings
change less rapidly and finally stabilize. Refer to Sec-
tion 1 for more information on the specifications of
the TEKTRONIX P6602 Temperature Probe.

Repackaging Information

If the DM 504A is to be shipped to a Tektronix Ser-
vice Center for service or repair, attach a tag show-
ing the owner (with address) and the name of an
individual at your firm who can be contacted. Include
the complete instrument serial number and a descrip-
tion of the service required.

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

Surround the instrument with polyethylene sheet-
ing to protect its finish. Obtain a carton of cor-
rugated cardboard with a carton test strength of
200 pounds per square inch. the carton should
have inside dimensions of no less than six inches
more than the instrument’s dimensions. Cushion
the instrument by tightly packing three inches of
dunnage or urethane foam between carton and in-
strument on all sides. Seal the carton with ship-
ping tape or an industrial stapler.






WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.
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Section 3—DM 504A

MAINTENANCE

Introduction

This section provides general maintenance informa-
tion.

Recallbration

To assure accurate measurements, check the calibra-
tion of this instrument after each 1000 hours of opera-
tion or every six months if used infrequently.

Cleaning Instructions

This instrument should be cleaned as often as operat-
ing conditions require. Accumulation of dit on com-
ponents may act as an insulating blanket and prevents
efficient heat dissipation that can cause overheating
and component breakdown.

Use a non-residue type of cleaner; preferable
isopropyl alcohol or denatured ethyl alcohol. Before
using any other type of cleaner consult your Tektronix
Service Center or representative.

Loose dust accumulated on the front can
be removed by a soft cloth or a small
brush. Dirt that remains can be removed
with a soft cloth dampened with a mild
detergent and water solution. Do not use
abrasive cleaners.

Exterior:

Interior: It is recommended that in cleaning the
interior that the accumulated dust be
first blown off with dry low pressure air,
then use a soft brush to remove any

remaining dust.

If further cleaning is required, use a mild
detergent and water solution.

3-1
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OPTIONS AND ACCESSORIES

Option 2

Option 2 adds a TEKTRONIX P6602 Temperature Probe that has been calibrated with the DM 504A.
Information concerning the TEKTRONIX P6602 Temperature Probe can be found in the instruction
manual for that accessory.

Standard Accessories
The following items are standard accessories to the DM 504A:
DM 504A Instruction 070-6945-XX
Test Leads 196-3212-XX
Optional Accessories
P6602 Temperature Probe
Service Manual 070-7135-XX

REV OCT 1988
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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 soon as they
are developed and tested.

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

WARNING

THE FOLLOWING SERVICING INSTRUCTIONS ARE FOR USE BY
QUALIFIED PERSONNEL ONLY. TO AVOID PERSONAL INJURY,
DO NOT PERFORM ANY SERVICING OTHER THAN THAT CON-
TAINED IN OPERATING INSTRUCTIONS UNLESS YOU ARE
QUALIFIED TO DO SO. REFER TO THE SERVICE SAFETY SUM-
MARY PRIOR TO PERFORMING ANY SERVICE.

PLEASE CHECK FOR CHANGE INFORMATION
AT THE REAR OF THIS MANUAL.
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Service
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DM 504A

SERVICING SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the Operators Safety Summary in the DM 504A Operators Manual

DO NOT SERVICE ALONE

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

USE CARE WHEN SERVICING WITH POWER ON

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

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

POWER SOURCE

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

Service Manual



Section 1—DM 504A

THEORY OF OPERATION

The DM 504A is analog-to-digital convertor with the
input circuits, logic, display devices, and power sup-
plies necessary to display, in digital form, the value
of an input voltage, current, resistance or tempera-
ture. Figure 1-1 is a block diagram of the DM 504A.

ANALOG-TO-DIGITAL CONVERTOR

Analog-to-digital conversion is accomplished by dual
slope convertor U102. The dual slope conversion is
based on three cycles: integration, de-integration, and
auto zero as shown in Fig. 1-2. These cycles are
driven by microcontroller U1 through the CONTROL
A and CONTROL B signals. U102 detects the polarity
of the integrator output and generates the COMP sig-
nal which is interpreted by microcontroller U1. The
sensitivity of the analog-to-digital convertor is either
2 V or 200 mV full scale. The 200 mV sensitivity is
achieved by doubling the length of the integration
cycle and reducing the integration resistance from

100 kQ to 20 kQ during the integration cycle. Analog
multiplexer U103 switches the integration resistance
during the proper cycle when instructed by
microcontroller U1.

DC VOLTAGE CIRCUITRY

DC voltages are applied to the V/Q and LOW input
connectors. Table 1-1 lists the relay logic and analog-
to-digital convertor sensitivity for the DC wvoltage
measurement ranges. The LOW input is connected
to analog ground through resistor R101.

In the 200 mV and 2V ranges, relay K104 is ac-
tivated and the DC voltage is connected to the input
(pin 1) of U102. Before reaching U102, the DC volt-
age is routed through the relay switches, the func-
tion switches, and a low-pass filter (R115 and C106).

MA > CURRENT ‘
SHUNTS/ DIVIDER/
RELAYS RELAYS EEPROM +1999 LATCH
LOW>———
U3 U200-U207, u10
— | |
A/D [ TT1
CONVERTER ,
U102, U103 ¢
AND U7
L ———=t\icrocon-
TROLLER EPROM
u1 . U2
INTERRUPT ADDRESS |—
GENERATOR LATCH
U6 u12
[
FUNCTION - SHIFT
VOLTS/s, | REGISTER
OHMS SWITCHES i
= u14
| | J\ l - -
] .
TRUE RMS 25 VAC +12V
BUFFER CONVERTER orgp?_'zv
U100 u101 BOARD >__ - 12v
FLOATING POWER SUPPLY
7135-1
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Fig. 1-1 DM 504A block diagram
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Theory of Operation—DM 504A

In the 20 V and 200 V ranges, relay K102 is ac-
tivated and the DC voltage is connected to pin 1 of
U102. In these ranges, the voltage is routed through
R100-2, the relay switches, the function switches, and
the low-pass filter formed by R115 and C106.

INﬁUT

<

i T |

CONTROL A | :
| !
! I ‘ ! 1
| | |

CONTROL B | |

1 | | I ! 1

1 1 ]

COMP | 1

|

|
t
- . . P

o

1INT §DEI I AZ 1INT ! DES

1
[ [

7135-2

Fig. 1-2 Dual slope conversion

In the 1000 V range, relay K101 is activated. This
connects the DC voltage to pin 1 of U102 through
R100-3, the relay switches, the function switches, and
the low-pass filter formed by R115 and C106.

The circuit consisting of R105, CR100, CR101, VR102,
and VR103 provides over-voltage protection for the
DC voltage circuitry.

DC CURRENT CIRCUITRY

DC current is applied to the mA and LOW input con-
nectors. The voltage developed across current sense
resistors R101, R102, and R103 is routed to U102,
pin 1, where it is converted to a digital measurement.
Fuse F100 protects the current sense resistors from
currents > 2A and diode bridge CR102 limits the volt-
age across them to approximately 1.5 V.

The current sense resistors are switched in and out
of the DC current path by relays K100, K101, K102,
and K103 as indicated in Table 1-2.

The value of the current sense resistance in the cir-
cuit for each range is a combination of the values of
R101, R102, and R103 as indicated below:

200 pA Range: R103 + R102 + R101
2 mA Range: R102 + R101
20 mA Range: R101.2
200 mA Range: R101.6
R101.5

2000 mA Range:

OHMS CONVERTER

The ohms converter generates a known current that
flows out of the front panel V/Q connector through
the resistance being measured. The voltage developed
at the input connectors is proportional to resistance
being measured. The voltage is sensed by the analog-
to-digital converter and displayed.

The ohms converter circuitry consists of a reference
current source and a current sensing circuit. Opera-
tional amplifier U100 provides the reference current.
Current flows from pin 6 of U100 through VR100,
S1C, and R112 to the -12 V voltage source. Ap-
proximately 1.2 V is dropped across VR100, while
approximately 1.0 V is dropped across R110.

Table 1-1
DC VOLTAGE RELAY LOGIC

Range K101 K102 K104 A/D_Sensitivity
200 mV * 200 mV
2V * 2V

20 V 200 mvV
200 V 2V

1000 V * 2V

1-2
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Theory of Operation—DM 504A

Table 1-2
DC CURRENT RELAY LOGIC

Range K100 K101 K102 K103  A/D Sensitivity
200 pA 200 mV
2 mA * 200 mV
20 mA * 200 mV
200 mA * 200 mV
2000 mA * 200 mV

In the 200 Q and 2 KQ ranges, current flows from
pin6 of U100 through S1E, K101SB, S1D, R108,
R132, R107, S1B, and, finally, through the unknown
resistance, between the V/Q and LOW connectors,
to analog ground. Operational amplifier U100 balan-
ces the voltage at its inputs, producing a voltage of
approximately 1 V across R108 and a constant
reference current of 1 pA in the 200 Q and 2 kQ
ranges. If, for example, the unknown resistance is
200 Q, the voltage across it is 200 mV. This voltage
is sensed by the analog-to-digital converter and dis-
played as a resistance value.

In the 20 kQ and 200 kQ ranges, the reference cur-
rent is 10 MA while in the 2 MQ and 20 MQ ran-
ges it is 0.1 pA.

The current sensing circuitry consists of R135, S1A,
and the low-pass filter formed by R115 and C106.

The ohms converter circuitry is protected by the cir-
cuit consisting of thermistor R107 and diodes CR100,
CR101, VR102, and VR103. A voltage inadvertently
applied to the V/ Q connector when OHMS is selected
will cause R107 to heat and effectively open.

Table 1-3 lists the relay logic and analog-to-digital
converter sensitivity for the resistance measurement
function.

AC VOLTAGE CIRCUITRY

The ac voltage circuitry consists of attenuator R100,
buffer amplifier U100, and true rms-to-dc converter
U101. Fig. 1-3 is a simplified block diagram of the
ac voltage circuitry. Table 1-4 lists the full-scale sen-
sitivity at several points in the circuit. Table 1-5 lists
the relay logic and analog-to-digital converter sen-
sitivity for the different measurement ranges.

in the 200 mV and 2 V ranges, the ac voltage is
applied to the input of unity-gain buffer amplifier U100.
The ac voltage passes through S1B, K104, S2D,
R106, K102SB, K101SB, S3A, S1D, R108, and R109
to pin3 of U100. In the 20 V, 200 V, and 500 V
ranges the voltage also passes through 100X at-
tenuator R100 before reaching U100.

The output of buffer U100 at pin 6 is applied to pin
2 of true rms-to-dc converter U101. In the 2 V, 200 V,
and 500 V ranges relay K100SB is energized and

Table 1-3
OHMS RELAY LOGIC

Range . K104 K101 K102 _L A/D Sensttivity
200 Q 4— - — 200 mv

2 kQ * 2V

20 kQ * 200 mV
200 kQ * 2V

2 mQ ' * 200 mV
20 mQ * 2V

Service Manual
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VOLT/OHMS | ATTENUATOR
R100

®

TRUE
RMS-TO-DC
CONVERTER }ep

o

v101

7135-3
Fig. 1-3 Simplified ac voltage measurement circuitry
Table 1-4
AC VOLTAGE CIRCUITRY FULL-SCALE SENSITIVITY

K100SB Status A B Cc D

a:en T 200 mV 200 mV 200 mV 200 mV
Closed 2V 2V 2V 200 mV

Open 20 V 200 mV 200 mV 200 mVv
Closed 200 V 2V 2V 200 mV
Closed 500 V 5V 5V 05V

the 10X attenuator formed by R113 and R114 is
switched into the circuit to provide further attenuation
of the ac voltage.

True rms-to-dc converter U101 computes the root-
mean-square level of the ac signal applied to its input
and gives the equivalent dc output level from pin6.
This dc output connects to the input of the analog-
to-digital converter through S2C, S1A, and low-pass
filter R115/C106.

AC CURRENT CIRCUITRY

The ac current circuitry consists of current sensing
resistors R101, R102, and R103, buffer amplifier U100,
and true mms-to-dc converter U101. Fig. 14 is a
simplified block diagram of the ac current circuitry.
Table 1-6 lists the full-scale sensitivity at different
points in the circuit.

The current sense resistors are switched in and out
of the circuit by relays K100, K101, K102 and K103
as indicated in Table 1-7. The value of the current
sense resistance in the circuit for each range is a

Service Manual



Theory of Operation—DM 504A

Table 1-5

AC VOLTAGE RELAY LOGIC .
Range K104 K102 K100 A/D_Sensitivity
200 mV * 200 mV
2V * * 200 mV
20 VvV * 200 mV
200 V * * 200 mV
500 V * * 2V

combination of the values of R101, R102, and R103
as indicated below:

200 pA Range: R103 + R102 + R101

2 mA Range: R102 + R101
20 mA Range: R101.2
200 mA Range: R101.6
2000 mA Range: R101.5

The voltage developed across the current sense resis-
tors is applied to the input of unity-gain butter amplifier
U100.

The output of buffer U100 is applied to pin 2 of true
rms-to-dc converter U101. U101, then, computes the
root-mean-square of the ac signal applied to its input
and gives the equivalent dc output level at pin 6.
TThis dc output connects to the input of the analog-
to-digital converter through S2C, S1A, and low-pass
filter R115/C106.

DIGITAL CIRCUITRY

Microcontroller U1 performs all the functions neces-
sary to display the information from the measurement
circuits. U1 also generates commands to correctly
configure the DM 504A. The program for U1 is stored
in EPROM U2.

U1 uses memory port0 as a multiplexed address/data
bus and port2 as the address bus (A8-A12) to com-
municate with EPROM U2. The Address Latch Enable
(ALE) pulse is used to demultiplex the lower address
bus (A0-A7) in latch U12.

The Program Store Enable (PSEN) pulse is issued
by U1 to begin fetching data from U2. Fig. 1-5 shows
the beginning of the external program memory read
cycle. The high order address (A8-A12) is at U1,
port2, and the low order address (A0-A7) is at U1,
port2 while ALE is high. When ALE goes low, the
low order address byte is latched in U12. Thirteen
(A0-A12) address inputs are available at U2.

CURRENT TRUE
SENSE RMS=TO-DC
Low RESISTORS | BUFFER CONVERTER |———t
R101, R102, u109
L u101

®

©

7135-4

Fig. 1-4 Simplified AC current measurement circuitry
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Table 1-6
AC CURRENT CIRCUITRY FULL-SCALE SENSITIVITY

A B &
200 pA 200 mV 200 mV
2 mA 200 mV 200 mV
20 mA 200 mVv 200 mvVv
200 ma 200 mVv 200 mV
2000 mA 200 mV 200 mV

Table 1-7

AC CURRENT RELAY LOGIC
Range K100 K101 K102 K103 AD
Sensitivity

200 pA 200 mV
2 mA * 200 mV
20 mA * 200 mV
200 mA * 200 mV
2000 mA * 200 mV

When the PSEN pulse goes low, the output of U2
is enables and the data in U2 is routed to U1, port0.

As shown in Fig. 1-6, latch U10 is updated with the
low address byte during an extemal data memory
read cycle. The leading edge of the external data
memory stroke (RD) tatches the low address byte in
U10. Digital control signals 200MV, OFFSET, REL1,
REL2, REL3, REL4, and RELS are also latched in
u11.

Binary counter U6 supplies 400 Hz, 800 Hz, and
204,800 Hz clock pulses to U1. The 400 Hz pulse
is used to sequence the instrument's program. Most
of program's actions are executed at 2.5 millisecond
intervals (for example, refreshing the display). The
204,800 Hz clock pulses are used in the analog-to-
digital conversion process. The 800 Hz pulse is used
to drive the beeper.

Microcontroller U1 controls the analog-to-digital con-
version process with the CONTRA and CONTRB sig-
nals. Every 10 milliseconds U1 reads the following
information from shift register U14:

0.61035 js
]

PSEN

AO-A? DATA
from PCL from EPROM

PORT 0 i }
|

—_ S
|
[

AB-A15
PORT 2 ( | from U1 )

-~

LOW ADDRESS

LATCHED IN U12
7135-5

Fig. 1-5 Extemal progam memory read cycle

The COMP output of U102.

The position of the mA/Volts switch.
The position of the DC/AC switch.
The position of the YV/A switch.
The position of the Cal/Norm jumper.
The position of the UP switch.

The position of the DOWN switch.
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DISPLAY CIRCUITRY

Five seven-segment display modules (U203-U207)
and 12 LEDs (DS200-211) are used by the
microcontroller to display the instrument's measure-
ments. The display modules and LEDs are driven by
strobe pulses D1-D6. Pulses D1-D5 are active for
25 ms and D6 is active for 5 ms.

I
ALE / A

1
< AO0-A7 >
PORT 0 from U1

| ADDRESS IS LATCHED
LATCHED IN U12 IN U10

7135-6

Fig. 1-6 External data memory read cycle.
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The input for the display circuit is the serial input at
P200-3 from the microcontroller. Shift registers U200
and U201 are cleared at the start of the strobe pulse.
The display data is then clocked into these shift
registers by clock pulses from the microcontrolier. The
strobe bits from shift register U201 are applied to
transistor array U202 and the segment bits from U200
and U201 are applied to driver transistors Q200-Q209.
The current supplied by the transistor array and the
discrete transistors drive the LEDs and display
modules.

POWER SUPPLIES

The 25 V ac is supplied from the power module
through rear interface pins 13A and 13B to the primary
of T1. The ac output voltage at pin9 and pin12 of
T1 is bridge rectified and applied to two three-ter-
minal regulators. U105 for the +12 V and U106 for
the -12 V. The ac output voltage at pin7 and pin8
of T1 is bridge rectified and applied to three-terminal
regulator is +5 V. Al the three-terminal regulators
are internally current limited.
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CALIBRATION

INTRODUCTION

This procedure checks and calibrates the electrical
performance required as listed in the specification
section of the DM 504A Operator's Manual. Per-
form the calibration procedure if the instrument fails
to meet performance requirements.

CALIBRATION INTERVAL

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

SERVICES AVAILABLE

Textronix, 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 in-
formation.

PERFORMANCE CALIBRATION
PROCEDURE

The following test equipment, or equivalent, as listed
in Table 2-1, is suggested to perform the perfor-
mance/adjustment procedure.

Table 2-1
TEST EQUIPMENT

Description

Performance Requirements

Applications Example

AC-DC Current Source

curacy +/-0.02%

Range, 0 to 2 A, sinewave from
20 Hz to 10 kHz; accuracy, +/-
0.06% Range, 0 to 2 A, DC ac-

Valhalla Scien-
tific Inc. 2500
AC-DC Current
Calibrator

AC-DC ammeter ac-
curacy check

DC Voltage Source
0.01%

Range, 0 to 1000 V; accuracy, +/-

DC Voltmeter accuracy Fluke Model

check 343A or 341A
DC Voltmeter
Calibrator

AC Voltage Source

Hz

Range, 0 to 1000 V; accuracy +/-
0.05%, 20 Hz to 20 kHz. Adjus-
table +/-0.2 Hz at 50 Hz and 60

AC Voltmeter accuracy Fluke Model

check 5200A AC
Calibrator and
Fluke Model
5215A Power
Amplifier

Resistance Standard
0.05%

Range, 0 to 20 MQ; accuracy +/-

Electro Scien-
tific Industries,
Inc. Model

DB62 Dekabox

Ohmmeter accuracy
check

Shorting Plug Tektronix Part
Number 134-
0012-00
Temperature Temp. bath: 0° C +/-0.1° C Temp. Temperature probe RTE 4 Neslab
bath: 100° C +/-0.1° C check and adjustment ZX3 Tamson
Service Manual 2-1



Calibration—DM 504A

During calibration set the jumper on the main board
of the instrument (see Fig. 2-1) to the Cal position.

WARNING .

Dangerous voltages may be encountered in the
following steps. Exercise caution. Do not touch
the output connectors of the voltage calibrator,
the input terminals of the DM 504A, or the in-
ternal circuitry of the DM 504A.

Set the jumper in the Normal position after comple-
tion of the calibration procedure.

Note

Pressing the DOWN and UP push buttons simul-
taneously initiates recalibration.

Possible readout messages during calibration are
shown in Table 2-2.

CAL
POSITION

|
LS
INSTRUMENT
FRONT
NORMAL
OPERATION

7135-7
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Fig. 2-1 Calibration jumper
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During calibration you should keep the following in- » Measurement ranges can only be selected
formation in mind: manually.
» The AUTO LED readout blinks during calibra- » Calibrating a particular range does not effect
tion. other ranges.
Table 2-2

CALIBRATION MESSAGES

Message Problem and/or Suggested Action

UNSt Unstable input during calibration; calibration has not been per-
formed.

StoP Calibration has stopped; the range or mode settung have been
changed during calibration.

+0000 Positive offset calibration is busy; wait (only in the DC Voltage and
DC Current ranges).

-0000 Negative offset calibration is busy; wait (only in the DC Voltage
and DC Current ranges).

IFrSt No gain calibration possible; calibrate the "LOW" range first (oﬁly in
the AC Voltage and AC Current ranges).

5007 Apply 500 VAC to calibrate the 500 VAC range.

doNE The DM 504A has executed the calibration.

72777 Input reference is outside boundaries. Calibration is not possible.

1. Adjust DC Voltage Accuracy

a. Set the DM 504A in the DC, 200 mV range. j. Press the DOWN and UP.push buttons simul-
taneously.

b. Short circuit the LOW and Volts/Qconnectors.

' k. After completion of the check the readout

c. Press the DOWN and UP push buttons simul- shows: DONE and the range is calibrated.

taneously. The DM 504A is now checking the -

positive offset voltage and the negative offset . Apply -190.000 mV from the DC voltage

voltage. - calibrator to the LOW and Volts/Q connectors.

d. After completion of the check the readout m. Press the DOWN and UP push buttons simul-

shows: DONE. taneously. The DC, 200 mV range is now
. calibrated.

e. After a few seconds the readout returns to ‘

0.00 mV. The offset voltage calibration is now n. Set the DM 504A in the 2 V, DC range and

complete (see Table 2-3). apply +1.90000 V from the DC voltage calibrator

¢ to the LOW and Volts/Q connectors.
f. Repeat steps a through e for the remaining

ranges. 0. Press the DOWN and UP push buttons simul-
' taneously.

0. Remove the short circuit between the LOW

and Volts/Qconnectors. p. Set the DM 504A in the 20 V, DC range and

apply +19.0000 V from the DC voltage calibrator

h. Set the DC voltage calibrator to +190 mV. to the LOW and Volts/Q connectors.

i. Apply +190.000 mV from the DC voltage q. Press the UP and DOWN push buttons simul-

calibrator to the LOW and Volts/Q connectors of taneously.

the DM 504A.
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Calibration—DM 504A

r. Set the DM 504A in the 200 V, DC range and
apply +190.000 V from the DC voltage calibrator
to the LOW and Volts/Q connectors.

s. Press the UP and DOWN push buttons simul-
taneously.

t. Set the DM 504A in the 1000 V, DC range
and apply +1000.00 V DC from the DC voltage

u. Press the UP and DOWN push buttons simul-
taneously. \

v. Repeat steps n through u, but change the ap-
plied DC voltage to:

-1.90000 V in step h

-19.0000 V in step p

-190.000 V in step r

calibrator. -1000.00 V in step t
The DC voltage ranges are now calibrated. See Table
2-4 for a summary of the calibration procedure.
Table 2-3

DC VOLTAGE OFFSET CALIBRATION FACTORS .
DM 504A Range _ Press Display Reading (+/-1 LS digit)
200 mV DOWN + UP — 0.00 mv“
2V DOWN + UP .0000 V
20V DOWN + UP 0.006 V
200 V DOWN + UP 0.00 V
1000 V DOWN + UP ooV

Table 2-4
DC VOLTAGE GAIN CALIBRATION FACTOR

DM S504A Range DC Voltage Calibrator Press Display Reading
+200 mV +190.000 mV DOWN + UP +190.00 mV
+2 V +1.90000 V DOWN + UP +1.9000 V
+20 V . +19.0000V DOWN + UP +19.000 V
+200 V +190.000 V DOWN + UP +190.00 V
+1000 V +1000.00 V DOWN + UP +1000.0 V
-200 mV : -190.000 mV DOWN + UP -190.00 mV
2V -1.90000 V DOWN + UP -1.9000 V
20 V -19.0000 V DOWN + UP -19.000 V
-200 V ~ -190.000 V DOWN + UP -190.00 V
-1000 V A -1000.00 V DOWN + UP -1000.0 V

2-4
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2. Adjust the Ohms Offset Calibration Factors
a. Set the DM 504A in the 200 beeper range.

b. Short circuit the LOW and Volts/Q connectors
with the shorting plug.

c. Press the DOWN and UP push buttons simul-
taneously.

d. After completion of the check the readout
shows: DONE.

Calibration—DM 504A

e. The readout returns to 0.0 Q after a few
seconds. The offset in the beeper mode is now
calibrated.

f. Repeat steps a through e in the 200 Q, 2 kQ,
20 kQ, 200 kQ, 2 MQ and 20 MQ ranges (see
Table 2-5 for readings).

Table 2-5

OHMS OFFSET CALIBRATION FACTOR
DM 504A Range Press Display Reading (+/-1 LS digit)
Beeper DOWN + UP 0.0 Q
200 Q DOWN + UP 0.00 Q
2 kQ DOWN + UP .0000 kQ
20 kQ i DOWN + UP 0.000 kQ
200 kQ . DOWN + UP 0.00 kQ
2 MQ DOWN + UP .0000 MQ
20 MQ DOWN + UP 0.000 MQ

3. Adjust the Ohms Gain Calibration Factor
a. Set the DM 504A in the 200 beeper range.

b. Connect the decade box to the LOW and
Volts/Q connectors. Keep the leads as short as
possible.

c. Set the decade box to the value as listed in
Table 2-6.

d. Press the DOWN and UP push buttons simul-

taneously. The DM 504A now checks and ad-
justs the range selected (see Table 2-6).

Service Manual

e. After completion of the adjustment the readout
shows: DONE. The readout retums to the vaiue
as listed in Table 2-6 after a few seconds.

f. Repeat steps ¢ and d for the remaining ran-
ges.

g. Remove all connections to the DM 504A.

25



Calibration—DM 504A

Table 2-6

OHMS GAIN CALIBRATION FACTORS

DM 504A Range Resistance Standard Press Display Reading
Beeper 100.00 Q DOWN + UP 100.0 Q

200 Q 100.00 Q DOWN + UP 100.00 Q

2 kQ 1.0000 kQ DOWN + UP 1.0000 kQ

20 kQ 10.000 kQ DOWN + UP 10.000 kQ

200 kQ 100.00 kQ DOWN + UP 100.00 kQ

2 MQ 1.0000 MQ DOWN + UP 1.0000 MQ

20 MQ 10.000 MQ DOWN + UP 10.000 MQ

4. Adjust DC Current Otfset Accuracy

a. Set the DM 504A in the DC mode, 200 pA

range.

b. Press the DOWN and UP push buttons simul-
taneously. The DM 504A checks the + offset and

- offset, and the readout shows: DONE.

Table 2-7

c. After a few seconds the readout retums to
0.00. The offset current calibration for the 200
WA range is complete (see Table 2-7).

d. Repeat step b for the remaining ranges (see
Table 2-7).

DC OFFSET CURRENT CALIBRATION FACTORS

DM 504A Range Press Display Reading
(+/-1 LS digit)

200 pA DOWN + UP - 0.00 pA

2 mA DOWN + UP .0000 mA

20 mA DOWN + UP 0.000 mA

200 mA DOWN + UP 0.00 mA

2000 mA DOWN + UP 0.0 mA

5. Adjust DC Current Accuracy

a. Set the DM 504A in the DC mode, 200 pA

range.

b. Connect the DC current source standard to
the mA and LOW connectors through appropriate

cables.

c. Apply DC +190.000 pA from the current source

to the mA and LOW connectors.

d. Press the DOWN and UP push buttons simul-

taneously.

e. After completion of the check the readout
shows: DONE.

f. After a few seconds the readout returns tc
190.00 pA. The DC, +200 pA range is nov
calibrated.

g. Repeat steps a through f with -190.000 pA
DC.

h. Repeat steps a through g for the remaining

ranges. Use the input current listed in Table
2-8.

Service Manual



Calibration—DM 504A

. DC CURREII?IC?AZI.S FACTORS

DM SOiA_ Range input Current Press Display Reading
+200 pA +190.000 pA DOWN + UP +190.00 pA
+2 MA +1.90000 mA DOWN + UP +1.9000 mA
+20 mA . +19.0000 mA DOWN + UP +19.000 mA
+200 mA +190.000 mA DOWN + UP +190.00 mA
+2000 mA +1900.00 mA DOWN + UP +1900.0 mA
-200 pA -190.000 pA DOWN + UP -190.00 pA
-2 mA -1.90000 mA DOWN + UP -1.9000 mA
-20 mA -19.0000 mA DOWN + UP -19.000 mA
-200 mA -190.000 mA DOWN + UP -190.00 mA
-2000 mA -1900.00 mA DOWN + UP -1900.0 mA

# ©

gl |

q °

g

[ \

al=
S comEEn
TIMMER
71358
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Fig. 2-2. Frequency compensation trimmer.
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Calibration—DM 504A

6. Adjust the AC Frequency Compensation

Note

Before adjusting the frequency compensation,
remove the right side cover of the DM504A.
The location of the trimmer for frequency com-
pensation is indicated in Fig. 2-2.

a. Set the DM 504A to the AC mode, 20 V range.

b. Apply 18.000 V, AC, 300 Hz to the Volts/Q
and LOW connectors.

7. Adjust the AC Voltage Accuracy

a. Set the DM 504A to the AC mode, 200 mV
range.

b. Set the AC voltage calibrator to AC, 10 mV,
300 Hz (5% of full scale).

c. Apply 10.00 mV, AC, 300 Hz from the AC
calibrator to the Volts/Q and LOW connectors
(5% of full scale).

d. Press the DOWN and UP push buttons simul-
taneously.

e. After completion of the check the readout
shows 1907 indicating you should now apply 190
mV, AC.

c. Note the display reading.

d. Change the applied voltage to: 18.000 V, AC,
10 kHz.

e. Adjust trimmer for the same readout reading
as in the AC, 18.000 V, 300 Hz position.

f. Repeat steps b through e if necessary. The
DM 504A is now frequency compensated.

f. After a few seconds the readout reading retumns
to about 10 mV.

g Apply 190.00 mV, AC, 300 Hz from the AC
calibrator to the DM 504A (95% of full scale).

h. Press the DOWN and UP push buttons simul-
taneously .

i. After completion of the check the readout shows:
DONE, indicating the range has been calibrated
now (offset as well as gain).

j- Repeat steps a through i for the 2 V, 20 V
and 500 V range, with the input voltages listed
in Table 2-9.

Table 2-9
AC VOLTAGE GAIN FACTORS
' +/-1 LS digit
DM 504A Range 5% FS input _ 95% FS Input Press Message Display
200 mVv 10.00 mV DOWN + UP 190? 10.0 mV
(approx.)
200 mV 190.00 mV DOWN + UP DONE 190.00 mV
2V 0.1000 V DOWN + UP 1907 0.1v
(approx.)
2V 1.9000 V DOWN + UP DONE 1.9000 V
20V 1.000 V DOWN + UP 1907 10V
. (approx.)
20 V 19.000 V DOWN + UP DONE 19.000 V
200 V 10.00 V DOWN + UP 1907 0V
(approx.)
200 V 190.00 V DOWN + UP DONE

190.00 V
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Calibration—DM 504A

Table 2-9 (Cont.)
AC VOLTAGE GAIN FACTORS

DM 504A Range _20% FS input 100% FS input Press Message Display
500 V 100.0 V DOWN + UP 5007 100 V
(approx.)
500 V 500.00 V DOWN + UP DONE 500.0 V
g. Apply 180.00 pA, 300 Hz from the AC current
Note source (95% of full scale).

Calibration of an AC range is only executed
after steps a through j have been performed.

f. After a few seconds the réadout reading retums
to approximately 10 pA.

8. Adjust AC Current Accuracy

a. Set the DM 504A in the AC mode 200 pA
range.

b. Connect the AC current source to the mA and

LOW connectors through appropriate cables.

c. Apply AC, 10.00 pA from the current source
(5% of full scale).

d. Press the DOWN and UP push buttons simul-
taneously.

e. After completion of the check the display read-
ing is: 1907.

Service Manual

h. Press the DOWN and UP push buttons simul-
taneously. :

i. After completion of the check the readout shows:
DONE, indicating the range has been calibrated
(offset as well as gain).

j- Repeat steps a through h for the 2 mA, 20
mA, 200 mA, and 2000 mA ranges with the input
currents listed in Table 2-10.

Note

Calibration of an AC range is only executed
after steps a through i have been performed.
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Table 2-10
AC CURRENT GAIN FACTORS
DM 504A Range - 5% FS input 95% FS input Press Message Display
200 pA 10.00 pA DOWN + UP 1907 10 pA
(approx.)
200 pA 190.00 pA DOWN + UP DONE 190.00 pA
2 mA 100.0 pA DOWN + UP 1907 100 pA
(approx.)
2 mA 1.9000 mA DOWN + UP DONE 1.9000 mA
20 mA 1.000 mA DOWN + UP 1907 1.0 mA
(approx.)
20 mA 19.000 mA DOWN + UP DONE 19.000 mA
200 mA 10.00 mA DOWN + UP 1907 10 mA
(approx.)
200 mA 190.00 mA DOWN + UP DONE 190.00 mA
2000 mA 100.0 mA DOWN + UP 1907 100 mA
. (approx.)
2000 mA 1900.0 mA DOWN + UP DONE 1900.0 mA

9. Adjust the Temperature Accuracy
a. Set the DM 504A in the Temperature mode.

b. Connect the temperature probe to the Volts/Q
and LOW connectors.

c. Put the tip of the temperature probe about
25 cm into a temperature bath of 0° C (+/-0.1°
C).

d. Watch the readout reading until there is no
more change.

e. Press the DOWN and UP push buttons simul-
taneously.

f. After completion of the check the readout shows:
DONE.

2-10

g. Remove the temperature probe from the 0° C
temperature bath and allow the probe to ‘warm

to +20° C.

h. Repeat steps a through g with a 100° C

temperature bath (+/-0.1° C).

i. The temperature range is calibrated now.

Calibration of the DM 504A is complete. Set the °
jumper on the main board (see Fig. 2-1) back to the
NORMAL position. The DM 504A is ready for use

again.
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Section 3-DM 504A

MAINTENANCE

This section provides general maintenance informa-
tion.

RECALIBRATION

To assure accurate measurements check the calibra-
. tion of this instrument after each 1000 hours of opera-
tion or every six months if it is used infrequently.

Replacement of components may necessitate
recalibration of the affected functions. Refer to the
calibration section of this manual.

CLEANING INSTRUCTIONS

This instrument should be cleaned as often as operat-
ing conditions require.

Accumulation of dit on components may act as an
insulating blanket and prevents efficient heat dissipa-
tion that can cause overheating and component break-
down.

Use a non-residue type of cleaner; preferable isopropyl
alcohol or denatured ethyl alcohol. Before using any
other type of cleaner consult your Tektronix Service
Center or representative.

Exterior

Loose dust accumulated on the front can be removed
by a soft cloth or a small brush. Dirt that remains
can be removed with a soft cloth dampened with a
mild detergent and water solution. Do not use
abrasive cleaners.

Interior

To clean the interior of the instrument, first blow off
any accumulated dust with dry low pressure air, then
use a soft brush. If further cleaning is required, use
a mild detergent and water solution.

Service Manual

%CAUTION g

NSNS NI

Variable capacitor C102 should -not be cleaned,
as its electrical performance will be degraded.

STATIC SENSITIVE COMPONENTS

This instrument contains electrical components that
are susceptible to damage from static discharge.

Observe the following precautions to avoid damage:

1. Minimize handling of components.

2. Transport and store components or assemblies
on conductive foam or on metal rails.

3. Discharge the static voltage from your body
by wearing an approved wrist strap and pad con-
nection while handling these components.

4. Do not allow anything on your workstation
that is capable of generating a static charge.

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

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

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

8. Use only special anti-static suction or wick
type desoldering tools.
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Section 4-DM 504A

OPTIONS

Standard Accessories

The following items are standard accessories to the DM504A:
DM 504A Operators Manual (070-6945-00)
Test Leads (196-3212-00)
Options
The DM 504A can be ordered with the following option:
Option 1 DM 504A calibrated with a Tektronix P6602 Temperature Probe.
Optional Accessories
Tektronix P6602 Temperature Probe
DM 504A Service Manual (070-7135-00)
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Section 5--OM S04R

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 avaiiable,
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 applicabie

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 partis known, this list
will identify the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mfr. 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 conformto 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

R1234
-\ Circuit number

Read: Resistor 1234 of Assembly 23

A23R1234 A23

Assembly nember

Example b. component number
A ——” “m—
A23A2R1234 A23 A2 R1234

Assembly Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 ot 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 expioded
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
partwas 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 Item Name is separated from the
description by a colon (:). Because of space limitations, an ltem
Name may sometimes appear as incomplete. For further item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

MFR. CODE (column six of the Electrical Parts
List)

Indicates the code number of the actual manufacturer ofthe
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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5-2

CROSS INDEX-MFR,CODE TO MANUFRCTURER

R HFR, NRHE RDDRESS ZIPCODE,CITY,STRTE/COUNTRY
CODE

01423 ANALOG DEVICES EOERLAND BENELUXUEG 27 4904 SJ DOSTERHOUT ,HOLLAND
02102 AURIEMA 00DRNRKKERSUEG 26 5642 MP EINDHOUEN,HOLLANO
03301 TEKTRONIX INC P 0 BOX 500 97077 BERUERTON,OREGON,USR
11102 BOURNS NEDERLANO P 0 BOX 37 2270 AR UDDRBURG,HOLLAND
14808 BURNDY NEDERLAND P 0 BOX 204 2740 AE URDDINKUEEN ,HOLLAND
16806 DALE ELECTRONICS P 0 BOX 1251 8039  PUCHHETM/BHF ,U. GERMANY
18401 0IODE NEOERLAND HEIDOORNKADE 22 3992 AE NOUTEN,HOLLAND

18517 DJIE-ROEDERSTEIN P 0 80K 19 1180 AR AMSTELUEEN, HOLLAND
20406 DUPONT CONNECTDR SYSTEMS P 0 BOX 2060 5202 CB DEN BOSCH,HOLLAHD
21409 EBU ELEKTRONIK PLANETENBRAN 2 3606 RK MRARSSENBROEK,HOLLAND
22105 ELINCOM ODSTERKROE 33 9503 NP STROSKRNRRL ,NOLLAND
25623 GENERAL INSTRUMENT CLARE OUERHARMLRAN 3700  TONGEREN,BELGIWM
34101 RICHARD NIRSCHMAN ELECTRONICA P 0 BOX 92 1380 RB WEESP, HOLLAND

38329 INTEL BENELUX P 0 BOX 84130 3009 CC ROTTERDAM,HOLLAND
38408 ITT CRNNOH NEDERLAND P 0 BOK 212 4900 AE ODSTERHOUT ,HOLLAND
43902 KLEES ELECTRONICS BOWIERY 70 1185 KR AMSTELUEEN HOLLAND
54050 HALCHIUS P 0 BOX 48 3100 AR SCHIEORH,HOLLAND
56301 HOTOROLA HAARSSENBROEKSEDYK 37 3606 RS MARRSSEN,HOLLANG
59651 NATIONRL SEMICONDUCTOR BENELUX P 0 BOX 90 1380 AB WEESP,HOLLAND

61401 RYKERK ELECTRONICA ORENTESTRRAT 7 1083 HK A*DAM-BUITENVELDERT ,HOLLAND
65606 PHILIPS NEDERLAND,ELOHCO P 0 BOX 90050 5600 PB EINDHOUEN, NOLLRND
69803 RODELCO B.U.ELECTRONICS P 0 BOX 6824 4802 NU BREOR,NOLLAND

82425 TECHHATION ELECTRONICS POBOKY 4175 26 HARFTEN,HOLLAND
82535 TEKTRONIX HOLLAND P 0 BOX 526 8440 At HEERENUEEN, NOLLAND
82902 TEXRS INSTRUMEHTS P 0 BOX 12995 1100 AZ AMSTERDAM, HOLLAND
96704 UITRONIC TER APEL P 0 BOX 35 9560 AR TER APEL, HOLLAND



Replaceable Electrical Parts - D 504f

COMPONENT NO. TEKTRONIX ~ SERIAL NO  SERIAL NO  NRME & DESCRIPTION HFR
PART HO. EFFECTIVE  DISCONT. Cooe
f10 671-0647-00 BORRD RSSY MAIN DHS04R 82535
AN 671-0648-00 BOARD ASSY DISPLAY DHSO4R 82535
R10-—-- 214-2518-01 NERTSINK Kstr 10220/202 ALV 03901
A10-=-=- 136-0757-00 SKT, PL-IN ELEC, MICROCKT 40 DIP 14808
R10----- 136-0755-00 SKT, PL-IN ELEC, MICROCKT 28 OIP 14808
R10----- 344-0326-00 CLIP ELECTRICAL FUSE F100 3401
R10----- 276-0635-00 CORE, EM TOROID, FERRITE 03901
R1082t 119-3196-00 BEEPER PIEZ0 PKMZZEPP 4001 61401
floc 2 281-0775-00 CAP FXD CER DI .1UF 20X SOV TUBULAR 61401
pec 3 281-0775-00 CAP FX0 CER DI ,IUF 20% S0V TUBULAR 61401
f10c 4 261-0956-00 CAP FXD CER 0 33pF 2X 100V 65601
f10c S5 281-0956-00 CAP FXD CER DI 33pF 2% 100V 65601
R10C 6 290-0776-00 CAP FXD ELCTLT 1uF 20 500 NPLZ0 18401
moc 7 281-0775-00 CAP FXD CER OI .1UF 20X 50U TUBULAR 61401
R10C 1 2681-0775-00 CAP FXD CER DI .1UF 20X SOV TUBULAR 61401
R10C100 263-0793-00 CAP FXD MICR OI 303SpF 1¥ SO0V 03301
R10C101 283-0193-00 CAP FXD CER DI 25pF 102 4000V 03901
R10c102 281-0105-00 CAP URR CER DI 0.8-8.5pF 7500 43902
R10C103 290-0920-00 CAP FXO ELECT 33uf +50-20% 354V0C 18401
R10C104 290-0320-00 CAP FXD ELECT 33uf +50-20% 38UUDC 16401
R10C105 265-1431-00 CAP FXD PLASTIC 1uF 10X 160V 18517
R10C106 285-1436-00 CAP FXD MILZD .1uF 160V 10X 18517
R10C107 285-1431-00 CAP FX0 PLASTIC 1uF 10X 160U 18517
R10C108 261-0773-00 CAP FXO CER OI 0.01uF 10X 100U 61401
R10C109 281-0773-00 CAP FXD CER DI 0.01uF 10X 100V 61401
R10C110 285-1432-00 CAP FXD PLASTIC .33uf 10X 160U 18517
mocim 261-0773-00 CAP FX0 CER OI 0.01uF 10X 100V 61401
A10C112 290-0804-00 CAP FXO ELTTLT 10uF +50-20% 25V 18401
f0c113 290-0804-00 CAP FXD ELCTLT 10uf 50-20% 25V 18401
R10C114 290-0804-00 CAP FXO ELCTLT 10uF +50-20% 25V 18401
10115 290-0845-00 CAP FHD ELCTLT 330uF +50-10% 250 16401
R1DC116 290-0845-00 CAP FXO ELCTLT 330uF +50-10% 25U 16401
Riocn? 290-1204-00 CAP FKO ELCTLT 4400uf 16V 18517
R10c118 281-0826-00 CAP FXD CER OI 2200pF 10X 100U TUBULAR 61401
R10C119 281-0826-00 CAP FXD CER OI 2200pF 102 100V TUBULAR 61401
R10C120 281-0826-00 CAP FXO CER OI 2200pF 10X 100V TUBULAR 61401
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5-4

COHPONENT NO. TEKTRONIK  SERIAL NO  SERIAL NO  WAME & DESCRIPTION HFR
PART K0. EFFECTIVE  DISCONT. C00E
f10c121 281-0826-00 CAP FXO CER DI 2200pF 10X 100U TUBULAR 61401
R10CR 1 152-0141-02 SEMICONO OUC DI Sw SI 30U 150mA 30U 65601
R10CR 2 152-0141-02 SEMICONO OUC DI SU SI 30U 150mR 30U 65601
R10CR100 152-0323-00 SEMICOND OUC DI Su SI 35U 0.1A 00-7 03901
R10CR101 152-0323-00 SEMICOND OUC DI Sw SI 35U 0.1R 00-7 03901
R10CR102 152-0486-00 SEMICONO OUC DI BRIDGE SI 200U 1.5R 69803
R10CR104 152-0565-00 SEMICONO DUC OI RECT SI 200U 1A 69803
R10CR105 152-0565-00 SEMICONO DUC DI RECT"SI 200U 1A 69803
R10F100 159-0021-00 FUSE CARTRIDGE 3A6 250U 2R FAST 34101
R10JP1 131-0993-00 BUS CONNECTOR SHUNT RSSEMBLY BLACK 20406
A10K100 148-0213-00 RELAY ARM 2FORMC 3U 5 OHHS 25623
R10K101 148-0213-00 RELRY RRM 2FORMC 3U 5 OHMS 25623
R10K102 148-0213-00 RELRY ARM 2FORMC 3U 5 OHMS 25623
A10K103 148-0213-00 RELRY ARM 2FORMC 3U 5 OHMS 25623
R10K104 148-0214-00 RELRY ARM FORM R SU 140 OMMS 25623
RI0R 1 315-0472-00 RES FXD FILM 4.7Kohn 5% .25 65604
RIO0R 2 315-0472-00 RES FXD FILM 4. 7Kohe 5% 25U 65604
AR 3 315-0472-00 RES FXD FILM 4.7Kohn 5X .25 65604
AIO0R 4 315-0103-00 RES FXD FILM 10Kohn SX .25 65604
A10R 5 315-0103-00 RES FXD FILM 10Kohn 5% .25 65604
RI0R 6 315-0103-00 RES FXD FILM 10Kohn 5X .2%U 65604
R1OR 7 315-0103-00 RES FXD FILM 10Kohn 52 .2SU 65604
R1I0R 8 315-0103-00 RES FXD FILM 10Kohn 5% .25 65604
. ROR 9 315-0103-00 RES FXD FILM 10Kohw 5% .25 65604
R10R 10 315-0103-00 RES FXD FILM 10Kohn 5% .2%4 65604
R10R 11 315-0472-00 RES FXD FILN 4.7Kohw 52 .25U 65604
R10R100 307-1483-00 RES MUK FXD FI 9, %ohm 0.12 0.20 82425
R10R10Y 307-0400-00 RES FILK FKD 10otw 0.12 03901
R10R102 321-0895-07 RES FXD FILM 90chw 0.1 . 125 65606
R10R103 321-0754-07 RES FXD FILH 900ohm 0.1% . 125 65606
R10R104 321-0753-06 RES FXD FILM 9Kohw .25% .125 65606
A10R105 307-0643-00 RES FXD FILM 200Kohn 12 3 03901
R10R106 307-0645-00 RES THERM SKohn 40X 03901
R10R107 307-0662-00 RES THERM 1Kohw 402 03901
A10R108 321-0193-07 RES FXO FILM TKohe .1X 125 65606
R10R109 315-0303-00 RES FXO FILM 30Kohn 5% .25 65604
R10R110 321-0269-07 RES FKO FILM 10Kohe .12 125 65606
R10RT11 3n-0222-07 RES FXO FILM ZKohm .12 ,12% 65606
R10R112 315-0123-00 RES FRO FILM 12Kohe 52 . 25U 65604
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COHPONENT NO. TEKTRONIX ~ SERIRL NO  SERIAL NO  NAME & DESCRIPTION FR
PART NO. EFFECTIUE  OISCONT. CooE
R10R113 321-0269-07 RES FXD FILM 10Kohn 1% 128U 65606
R10R114 3-1118-07 RES FXD 1.111Kohe 1% 1280 65606
R1DR115 315-0104-00 RES FXD FILH 100Kohe 5% .25 65604
R10R116 321-0222-07 RES FXD FILM Z2Kohm .13 .12 65606
R10RT1? 321-0292-07 RES FXD FILM 10, 7Kohe 1% 125U 65606
R10R118 321-0179-00 RES FXD FILM 715Kohn 1% 125U 65605
R10R119 321-0365-07 RES FXO0 FILM 100Kohe .12 125U 65606
R10R120 321-0924-07 RES FXD FILM 40Kohm 1% 125U 65606
R10R121 307-0659-00 RES FXD FILH 2.ZKohm 5% .25 03901
R10R122 321-0373-00 RES FXD FILM 7SKohn 1X .125U 65605
R10R123 321-0049-00 RES FKD FILM 31.6Kohn 1% .12 65605
R10R124 321-0320-00 RES FXD FILH 20Kohe 12 . 125U 65605
R10R127 307-0126-00 RES NTC THERMAL 100Kohn 10X 16806
R10R1Z8 321-0924-07 RES FXD FILM 40Kohw .12 123 65606
R10R129 321-0320-00 RES FXD FILM 21Kohw 1X 1250 65605
R10R130 315-0221-00 RES FXD FILM 220Kohe SX .25 65604
R10R131 315-0221-00 RES FXD FILM 220Kohe SX .25 65604
R10R132 301-0182-00 RES FRD FILM 1.BKohw 5X .SU 65603
R10R133 321-0210-00 RES FXD FILM 1.50Kohm 1¥ .12 65605
R10R134 301-0174-00 RES FXD FILM 634Kohn 1% 125U 65605
R10R135 323-0365-00 RES FXD FILH 100Kohs 1% .SU 65605
R10R136 315-0331-00 RES FXD FILM 330Kohm 5X .25 65605
f10S 1 260-2424-00 SUITCHSET P-P .6P.4P.2P FUNCTION 38408
Rior 1 120-1797-00 TRANSFORMER L2539 PRI 250 96704
R0V 1 156-3269-00 NICROCKT DIGITAL BOC31B 0IP40.6 BBIT 12Hz 65601
-R0U 2 160-5426-00 NICROCKT DIGITAL 27C64 EPRON 82535
R10v 3 156-3447-00 HICROCKT OIGITAL 9346 MH0S 64K16 59651
R10U 6 156-2601-00 HICROCKT DIGITAL 74HC4040 OP16 NCMDS 65601
R0V 7 156-0513-00 NICROCKT OIGITAL DP16 CMOS 58301
R0V 10 156-1998-00 NICROCKT DIGITAL 74ALS273 BP20.3 ALSTIL 82902
f100 1 156-1245-00 NICROCKT LINERR 7 XSTR NPN SI NIGN CUR 58301
R100 12 156-1065-00 HICROCKT DIGITAL 74LS373 DP20 82902
R10U 14 156-07689-02 NICROCKT OIGITAL 74LS165 DP16.3 LSTIL 82902
f100100 156-1134-00 NICROCKT LINEAR CA3140E DPB OPER MMPLIF 03901
R10V101 156-3506-00 HICROCKT DIGITAL AD?737 DPB RMS CONN 01423
100102 156-3607-00 HICROCKT OIGITAL 65536K4 DIP24 DRAM 82902
R100103 156-0514~02 MICROCKT OIGITAL CDAOSZ DP16 CMOS 58301
R100105 156-0285-00 NICROCKT LINERR 7812 10220 UREG 21409
R10U106 156-0872-00 MICROCKT LINERR MC?912C 70220 UREG 58301
f100U10? 156-0277-00 NICROCKT LINERR 7805 10220 UREG 56301

5-5
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COMPONENT NO, TEKTRONIR ~ SERIAL NO  SERIAL NO  MAME 8 DESCRIPTION R
PART ND, EFFECTIVE  DISCONT. CODE
R10UR100 152-1054-00 BRANOGAP REF 8069 S0PPM 02102
R10UR101 152-0727-00 SEMICOND 1827 D07 6.3V ZEN SI 2X .44 58301
R10UR102 152-0243-00 SEMICOND 1M965B D07 15 ZEN SI .4 21409
R10UR03 152-0243-00 SEMICOND 1N9658 007 15V ZEN SI .4 21409
R10UR104 152-0226-00 SEMICOND IN?51R 007 5.1V ZEN ST .4 65601
R10K1 156-0343-00 CRISTAL 9.8304 HNZ 54050
An--- 174-1248-00 CABLE ASSY DMSOD4A 82535
R1105200 150-1208-00 LED ORANGE SQ S 22105
R1105201 150-1208-00 LED ORANGE 50 2105
R1105202 150-1208-00 LED ORANGE SQ St 105
R1105203 150-1208-00 LED ORANGE SQ St 22105
R1105204 150-1208-00 LED DRANGE SQ S 22105
R1105205 150-1208-00 LED ORANGE 5Q 5 22105
R1105206 150-1208-00 LED ORANGE SQ St 2105
R1105207 150-1208-00 LED ORANGE SQ St 22105
R1105208 150-1208-00 LED ORANGE SQ ST 22105
R1105209 150-1208-00 LEO ORANGE SQ St 2105
R1105210 150-1208-00 LED DRANGL SQ St 22105
R1105211 150-1208-00 LEO ORANGE SQ S 205
R110200 151-0190-00 NPN SI T0-92 2N3904 56301
R110201 151-0190-00 NPN ST T0-92 2N3904 56301
R110202 151-0190-00 NPN SI T0-92 2N3304 58301
A110203 151-0190-00 NPN SI T0-92 2N3904 58301
A110204 151-0190-00 NPN SI T0-92 2§3904 56301
R11Q205 151-0190-00 NPN ST T0-92 ZN3904 56301
" R110206 151-0190-00 NPN SI T0-92 2N3904 58301
R11Q20° 151-0130-00 NPN ST T0-32 2N3304 56301
A110208 151-0190-00 NPN SI T0-92 2N3904 58301
R11R200 307-0545-00 RES MUK 7SKohe 5X F1-9 9KR 11102
R11R202 315-0200-00 RES FXD 20Kohn 5% .2%U 65604
R11R203 307-0502-00 RES FXD NUK 1.8Kohn 20% .125 11102
R115200 260-2428-00 SUITCN MOMENTARY 225-05 38408
R115201 260-2428-00 SUITCN HOHENTARY 225-05 38408
R11U200 156-0651-02 NICROCKT DIGITAL 74LS164 BBIT 82902
R110201 156-0651-02 NICROCKT OIGITAL 74LS164 8BIT 82902
R11uz202 156-1245-00 HICROCKT LINERAR MC1413PDS DP16 NPN 58301
R110203 150-1213-00 RED OISPLARY +/- LTS-368HR 69803
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COMPONENT NO. TEKTRONIX ~ SERIAL NO  SERIAL NO  NAHE & DESCRIPTION

HFR

PART NO. EFFECTIVE  DISCOAT. CooE
R110204 150-1214-00 DISPLRY 7SEGH. LTS-367HR 69803
R110205 150-1214-00 OISPLAY 7SEG. LTS-367HR 69803
R110206 150-1214-00 DISPLRY 7SEGM. LTS-367HR 69803
R110207 150-1214-00 DISPLAY 7SEGH, LTS-367HR 69803
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Section 6 — DM 504A

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, in the
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 listisarranged by assemblies
in numerical sequence; the components are listed by
component number *(see following illustration for
constructing a component number).

A

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
(1F).

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. Onlythe componentsillustrated on the facing
diagram are listed in the lookup table. When more than
one schematic diagram is usedtoillustratethe 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.

Function Biock Titie

Modified Component
(Depicted in Grey, or With
Grey Outline) - See Parts List.

{nternal

Strap or Link

Screwdriver ===
Adjustment

Cam Switch
Closure Chart -
{Dot indicates

switch closure)

Etched Circuit Board
Outlined in Black

Plug to E.C. Board

- Identifies Panel
0

ntrols, Connectors and
Indicators

Refer to Waveform
Function Block 2 Coaxial connectors:
Outline | 7 male
IC type Z4 Ro ' Piug Index; signifies pin No. 1
Test Voltage l External Screwdriver Adj.
Shielding
Heat Sink 3 ﬂ .
Selected i
Board Name ~ +15v —'% >—’<' Poe andeﬁdgimv:rln:%c:ege?:?igi %:)srt
’ ¢ l o Selection Criteria
P/O—Part of H P/0 AS TIMING BOARD l
[ >
circuit board
rouft boar |/' \ Decoupled or Filtered
A bly N 87— X XXX~ XX R3320 @ ~—_ Voitage
Refer to Diagram Number

© COMPONENT BUMBER EXAMPLE
Component Nomber
e,
A23 A2 R1234

Searan

—avy 4 Rl

[~

Tektronix Part No.
for circuit boards

Qi e e, W © GG, S
rhs - v g o Wraacom bacoes P Lot

SYNC GENERATOR <5>
X

Schematic Name
and Number







DM 504A;

Table 6-1
MAIN BOARD, ASSEMBLY A10

DM504A DIGITAL CIRCUIT @

0
c
1
B
—23
A

B @ ®

T

&

ol

—(E[03-

K100

" K101 ﬂ K103

B =
© 671-0647-00 '¢"

COMPONENT NUMBER EXAMPLE

Component Number
—ﬁ—

% R1234
Nomber (1 iset)

Chassss- mounted components have no Assembly Number
prefn—see end of Replaceatie Bectnaal Parts List.

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION
I {03 VAT BZ1 P11 Ad
(03] c10 (o]]
c2 C10 c5
c3 D10 D7
C4 H6 c6
cs H5 c5
cé 16 c7
c7 L8 B5
c112 12 cé
C113 J2 A6
ci14 14 A6
Ci15 H2 B6
C116 13 B6
c117 H2 A6
C118 F3 A7
c119 G3 A7
C120 F4 A8
ci21 G4 A7
CR1 E7 A5
GR10s & A8
F100
JP1 cs A5
CR102| « P1 B6 B5
2101 P105 B4 D8
P106 B4 D8
P2 R4 B2
P500 B1 D8

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION
SRS e e s ———

R1 D8 D4
R2 D8 D4
R3 E8 D4
R4 E6 AS
RS E6 AS
R6 E6 A5
R7 D8 AS
R8 o]} A5
RS Dé AS
R10 L8 B85
R11 Q11 A4
R133 D2 cs8
R134 c2 cs
T1 E2 B7
U1 J5 D6
U2 N6 D5
u3 H9 D7
us H10 Ccé
uz F9 B5
u10 N8 BS
Ui P9 BS
u12 L10 Cs
U4 FS BS
U105 )| B6
U108 J2 86
u107 13 A6
X1 18 Cs

Static Sensitive Devices
See Maintenance Section



10

11

e

COMPONENT NUMBER EXAMPLE

T
PS5O0 813 2 12
+1 m) Number
3: ; CRigd By Component Numbe!
PSOD A13 ’ B . - .
il A23 A2 R1234, Static Sensitive Devices
1 ) )
I l Schematic See Maintenance Section
RI34  SRII3 | Assembly Circuit
634 1.5 | S uies Number Subassembly Number
PSe@ 89 8 LM7912 Number (if used)
ﬁ 4 |
PS@R A9 1 E 7 21 vo -3 O-12 Chassis-mounted components have no Asscmbly Number
1 l c118 GND l c113 prefix—see end of Replaceable Electrical Parts List.
3 i30uF 1 18uF
PSO0 828
5 b T -,
PSER A28 24
ul1ez
LM7805
P105 1 Ll wpd 25}
e —— GND 'I_
c117 A 114
P1D6 1 “T4700uF 18uF
— e
P2 - 1
+5U 9%
P2 - 2
yﬂ%ﬂ P roce:71
o1 3 C Ul4
748121155 e |30
norn ,JP1 2 B w 3} t £19) | yyauy PSEN hﬁ—’;i
G SHIFT) CS RO ALO: 71
oL P11 - c2(L0A0 ) 33pf Oy N 4T o [:
? 3@‘_"_.(1_51_ o Yl 1— U8) {yrae o LU 27C64
@ | Cc3/p ’:” c6 (391 ADL B 0ALB]  (10) EPROM |
T Tuf Po.0 " 2N ‘e192x8 |
R9 ZRB JR? ZR6 SRS QR4 +Sy C 3pF g, ¢ () | er S P ADI 1 0AC1] (9
T 18K S1eK S1eK S1oK S18K S1eK ver [ o 30 Jew po.2 [L3ZL RO onee) (e av —l foreg
! un |5 [EPTN i i FEPS ADC3 03] () JOSIE AOL 1
P1 2 OOWN (2) 4@0hz (13K (35) D) § ) OAL4] () (13) AD( 2
20 INTT Po.4 [y MR ——— AV
P1 13 upP a3 s | o (34) ADLS DALS)  (5) av (15) ADC 3
a4 08) |1y po.g |33 s, OALEY  (4) 8 ag U6 ADL 4
: ADL7 7 519 A
L — &3] e 22 pp o 322 OAC7) (3 fssmav 07) »2:2
SEB—B|___>D’F' [G)] 1) _lp1p p2.g LBL 2s) Av (:8: —
SSB—SDC/U (5) 23 ipyy pa.y |L221 24) av U8
(6) (9 3 lp1.2 pa.a |LB3) @1 |
o8 CR1 NS () o3 po.y |20 @3
L5) tpya pa.4 B2 @1,
P1 3 0ISDAT &) lpy g po.s HZEbne (29
P1 S 0ISCLK (2) lpy g ra.6 H2Zbne i
P14 DISCLR (8) lpy» po.y 1283 122) i
P17 . 27 |
P1 8 +5V é——b
+5V 7
R1Q
0GND . 1ok 8-1uF uie
«—8&F 74ALS273
R2 R1 R3 U3 e
4.7k S4.7K S4.K uz W o
) 4@51 NHCS346E [po+.800hz un ko
Ui@2-9 CONTRA (1) UL fee . pu C
utez-8 EUN;RB ‘[1;’ (2)_foy oo | prrea T (2 200> e B
(
utee-1 > 3 tos 2 ©
> B 0ACST () (6)
DAL4) | @ ull
el U3 DAL3] (13) 12 MC1413
NG oA21 (14 4s) con —2Lo+su
2lus ' ALY (17 (16)
sl 0A0) (1g) 19) ] w 1 U8 RELS —— 00 T
+5y &1 Y B 3T 1,638, 400hz @ (1s) REL4 e
(s)
s ‘ni © us e (i) (:;1 REL3 TR
c1 c2 c3 6 74HC4040 74AL5373 - U3 RELZ K104-6
G.1UF B 1UF 6. LuF O @ L 51 2 RELL K180-1
01 —Oane an 1o (6) b
) ~ ENABLE G 2) (1@ | OFFSET
26ND Q2 [—=one S > w104
a1 ¢ 16) ADL7 ) (3) ?D > (2) DAL 7
0GND a4 |—Slone ADCE ) @ ) DALs
S R—-LL) §
as —Bane ADCS) &) (6) DALS
o M (D I 1) §
[ —:%QNC ADC 4] ® 9 oA 4] 821
1e) A @ c 400hz ADC3 ) (13) a2 oACsSy
Q8 U3nc ADC2 ] (14) (15) DAC2 .
as F2%nc ADC 1 uz2) 18) .99 § ' Sk
ate 1 %onc W) _as 19 oace ‘ ]
as)
611
Q12 L

| Ps0 A18 MAIN BOARD

DM 504A DIGITAL CIRCUIT <>

DM 504A
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8 | 7 I 6 [ S l 4 l 3 I 2 | ! |
>~ JeiE- [c110] .
D o -'—'éD‘ e @sWe0aPe0sBals?ePaBalolotedatoteredizat {’utj%- mm
. u1

\ﬁ:m

1°8°8°8%8°0°0°8°8°0°0°0°4%8°8%8% a0 %"t

K102

XIZH |

——. e §

NT00 LILL] 0
—{RTY-
—m—‘ e A K100 | || K101 | || K103 & 00
L) -~ - ] : :M:
Ukl ” RTOT CR102]
_é- ) @ CALG'}{O'RH-m- @ 671-0647-00 —¢— IOI

COMPONENT NUMBER EXAMPLE

Componem Number

A23 ﬁ; R1234
Schemam:
Ass "’bly clr cuit

Number Subassembly Number
Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.

Static Sensitive Devices
See Mainterance Section

ANALOG CIRCUIT @ -

Table 6-2

MAIN BOARD, ASSEMBLY A10

CIRCUIT  SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER  LOCATION LOCATION NUMBER LOCATION LOCATION
Cc100 14 B3 R109 N4 C1
c101 H4 B3 R110 PS5 C1
C102 H4 B2 R111 NS C1
c103 P7 D1 R112 M5 C1
C104 o7 D2 R113 N7 C2
C105 D5 c2 R114 N7 c2
C106 E4 C3 R115 E3 c2
c107 DS D3 R116 C5 D3
C108 Q7 D2 R117 C4 D3
C109 o7 Cc2 R118 C4 D3
C110 G6 D3 R119 E8 D4
Cit1 PS5 C1 R120 E8 C4
R121 D4 C3
CR2 D7 C4 R122 D4 C3
CR100 P3 D1 R123 G7 D3
CR101 P2 D1 R124 D3 C3
CR102 M10 Al R127 G7 D4
R128 E8 C4
F100 N9 A1l R129 D7 C4
R130 P3 1
K100 D9 A4 R131 P2 D1
K100SA 18 A4 R132 M2 Ci
K100SB N8 A4 R135 G3 C1
K101 D10 A3 R136 G2
K101SA 18 A3
K101SB K4 A3 S1A F3 B1
K102 D10 B4 S1B8 G2 B1
K102SA Jo B4 S1C M5 B1
K102SB J4 B4 S1D M4 B1
K103 J9 A2 S1E N6 B1
K104 15 B3 S1F L4 B1
S2B M9 B1
P100 B2 B1 S2C M3 B1
P101 R10 Al S2D K5 B1
P102 R9 B1 S3A L4 B1
P103 B2 B1 S38 m8 B1
P104 B2 B2
U100 04 D1
R100 H6 B3 U101 o7 D2
R101 H9 A3 U102 FS D3
R102 H8 A4 U103 F7 D3
R103 H8 A4
R104 14 A3 VR100 N5 C1
R105 J6 C3 VR101 B4 D3
R106 J5 B2 VR102 Q3 D1
R107 L2 C1 VR103 Q2 D1
R108 N4 D1 VR104 D4 C3
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12

I J

COMPCNENT NUMBER EXAMPLE

Component Number
# ) . )
A23 A2 R1234 Static Sensitive Devices
Schematic See Maintenance Section
Assembly. Circuit o
Number Subassembly Number
P10+ -1 Number (if used)
*
P103 -1 oA L Chassis-mourted components have no Assembly Number
T RI3E prefix—see end of Replaceable Electrical Parts List. -
s1B 338
i -1 5 O’Q_‘d Sy R crR101 o L
o2 AN o
Cr108
o
R135 —Kt
By R130 URTe2
\ 100K 220 15U
R124
F 21K Rl'lﬂng S1h o
KD uti-1e ~OFFSET T AA d o L B
4 UR1B4  C106
E“ 6. -ISUFT cie1 10258
SR118 ’_asi;f ] 9
3718 b N l l v 13 1 K1e1s8
cle2 R104 cioe
b R121 +8578 Sk 35pF X L+
S R117 e.2 94
S 10, 7K Ulee
ABND
¢ o TLS88C e SIF uiee
5 R118 M | ary te 17
2K @ cA3140
c107 ar2
1uF az) | . s20
c21 Ries U
(18l cz2 KT NCS 11
-1 = 12
T 8) | cers  BUFFO |US) i K184 W °
2)_| cReF- | "
REFIN  ReFO |-BL _one ‘ 6 12 -BluF
v A cria L "
= CONTI + R18S -
u7-1a|:/czn:a cTe uce- S:; -12v A 200K K | >u1e-3 @
w-s 5 COMPO  UCC+ [~ o—O+12V NEN ;
nter  INTeo |13 T |
1 39.9 i
P c11e RS '?2 |
0GTLCOM 9 Th-330F ! — i
T
, R1@8 ! ::35‘(5 !
' 3
! i ule1t
| Srex! AD737
: i ]
. @ A
uies Sy | Ce 5
L fasts VIN out = —O+12v
Dacro POUN GND
RI129S @ et b4 &
21K S e Y -Us +US ——
u1 — 2oy e 12 c1e3- c1e8
O ute-2 Kt ' T ; 330F JetuF
e R127<  {$R123
RIS 49 fxq 100 >31.6 Ps Kleesa
a8 |y MIES) A K
A U |y @
legK 1) fvyg s Kioisa
. S) Y1
@)
—E 2 c
vy W vs Cous &
R120
48K 2
oy & K1@25A
3 ' DA
139 Cue O
K100 : i 84
Mun-re > el e s Kio3
- < i
6 R1@1 13 g ! 1—0 4 P1@2 -1
: IS 8 4
! ! 11,
REL2 ' |
u11-13 > 1Sy 13
| i o
= L34
QLS K182 3 1
ult-14 > = DAGND
' @' 16 v 15
i P1O1 -1
REL4 K101 . :
T — al
16
| uti-10 C—>RES
>

I Ps/@ A1@ MAIN BOARD

ANALOG CIRCUIT <&

DM 504A
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8 | 7 |6 | S|4 |3 |2 ] 1v |
DS200{0S202|DS20:!
0 v203_ | v204 | u205 | v206 | 207 ;l Table 6-3
+ l o s201los204los209] DM504A DISPLAY @ — DISPLAY BOARD, ASSEMBLY A11
_ CIRCUIT  SCHEMATIC _ BOARD CIRCUIT SCHEMATIC  BOARD
‘ J J J oszosloszosuszlo NUMBER LOCATION  LOCATION NUMBER LOCATION LOCATION
a
°sz°sl°$2°’ ps2u DS200 o011 D2 Q205 G9 c2
“] “ [“ l LU DS201 o11 D2 Q206 G8 C1
DS202 010 D1 Q207 F8 c1
¢ a200| [0201) |a202| 0203} 0204 ] “l HJ | DS203 010 D1 Q208 12 c7
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Section 7--D 5D4R

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your lo-
cal 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 im-
provements developed in our engineering department. It is
therefore important, when ordering parts, to include the fol-
lowing 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.

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 fur-
ther Item Name identification, the U.S. Federal. Cataloging
Handbook H6-1 can be utilized where possible.

FIGURE AND INDEX NUMBERS

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

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item re-
lationships. Following is an example of the indentation sys-
tem used in the description column.

v

12345 Name & Description
Assembly and/or Component
Attaching parts for Assembly and/or Component
END ATTACHING PARTS
Detail Part of Assembly and/or Component
Attaching parts for Detail Part
END ATTACHING PARTS

Parts of Detail Part
Attaching parts for Parts of Detail Part

END ATTACHING PARTS

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.

Attaching parts must be purchased separately, un-
less otherwise specified.

ABBREVIATIONS

Abbreviations conform to American National Standards
Institute YI.|






CROSS INOEX-HFR.COOE T0 MANUFACTURER

Replaceable Mechanical Parts-Dt S04R

HFR HFR, NRME RDORESS ZIPCOOE ,CITY,STATE/COUNTRY
CODE

0390t TEKTRONIX INC P 0 BOX 500 97077 BERUERTON, OREGON, USA
34101 RICHARD HIRSCHYAN ELECTRONICA P 0 BOX 92 1380 AB UEESP HOLLAND
58701  MULDER HARDENBERG P 0 BOX 3059 2001 DB HAARLEM,HOLLAND
79601  STAUFFER SUPPLY INC 810 S.E. SHERMAN 97214 PORTLAND ,OREGON, USA
82535  TEKTRONIX HOLLAND P 0 BOX 526 8440 AY HEERENUEEN, HOLLAND
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Replaceable Mechanical Parts-0ff S04R

fI6. & TEKTRONIK ~ SERIAL NO  SERIAL NO (QTY  NAME & OESCRIPTION HFR
INDEX NO.  PRRT ND. EFFECTIVE  DISCONT. CoDE
------- 070-6945-00 1 USERS MANUAL 03901
1-1 105-0865-00 1 BAR LATCH RELEASE 03901
2 105-0866-00 2 LRTCH RETRINING 03901
3 105-0932-00 3 LATCH PRNEL SIDE 03901
4 129-0042-00 3 SPRCER POST 03901
5 129-0299-00 3 POST BRASS 03901
b 136-0765-00 3 JACK TIP BANANA 03901
massess 196-3212-00 1 LEADS TEST SET RED/BLACK L]
l§ 210-0202-00 3 TERMINAL LU6 SOLD 79601
8 211-0007-00 6 SCREW MACH ‘ 79601
9 211-0101-00 4 SCREW MACH FLAT ' 79601
10 211-0304-00 5 SCREW UAIRSHER 79601
" 213-0146-00 4 SCREW TRPPING 79601
12 213-0793-00 2 SCREW TRPPING : 79601
13 214-1061-00 1 SPRING 79601
14 214-2518-01 1 HERTSINK 03901
15 214-3143-00 1 SPRING 03901
16 214-3364-00 2 TASTNER LATCH PRKEL SIOE 03901
17 220-0633-00 1 NUT ROUND KNURLED BRASS 03901
18 331-0518-00 1 MASK STICKER LENS 03301
19 333-3614-00 1 FRONTPANEL DMS04A 03301
20 334-7253-00 1 MARKER IDENT 03901
2 337-3039-00 2 SHIELD ELEC SIDE 03901
2 337-3505-00 1 GUARD SHIELD COMP SIDE 82535
3 337-3506-00 1 GUARD SHIELD SOLDER SIOE 82535
2 343-1399-00 1 CLAMP RETRINING 58701
5 355-0239-00 1 STUD SHOULDERED 03901
26 366-1559-09 2 PUSH BUTTON 03301
n 366-1851-01 1 KNOB LATCH 03901
28 366-2017-00 3 PUSH BUTTON 03901
4] 378-2030-00 1 LENS LED DISPLRY 03901
30 386-3657-01 2 SUPPORT PL-IN 03901
3 386-4866-00 1 SUPPORT FRAME 03901
LY 3686-5780-00 1 FRONT SUBPANEL DMSO4A 03901
3 426-0724-99 1 FRAME SECTION 03901
34 426-0725-99 1 FRAME SECTION 03901
35 671-0647-00 1 R10 BORRD RSSY 82535
36 671-0648-00 1 R11 BOARD RSSY 82535
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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 soon as they
are developed and tested.

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

Asingle change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
duptication may occur. If no such change pages appear following this page, your
manual is correct as printed.
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TEKI:I'ODDG MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date:__Dec 2,1988 @ Change Reference: __C1/1288
Product: __DM 504A Digital Multimeter Manual Part No: __070-7135-00

DESCRIPTION

For Serial Number H700101 and above, please make the following changes:

REPLACEABLE ELECTRICAL PARTS

Page 5-3

Change to:

A10 671-0647-01 BOARD ASSY MAIN DM504A

A1 671-0648-01 BOARD ASSY DISPLAY DM504A
Change the CORE,EM TOROID, FERRITE to read:

A10----- 120-1853-00 TRANSF, TOROID

Page 5-5

Change to:

A10U2 160-5426-03 MICROCKT DIGITAL 27C64 EPROM
Page 5-6

Change to:

A11U200 160-0651-00 MICROCKT DIGITAL 74L.S164 8BIT
A11U201 160-0651-00 MICROCKT DIGITAL 74LS164 8BIT
Add:

A11C200 281-0775-00 CAP FXD CER DI .1UF 20% 50V TUBULAR

On Diagram 3 show A11C200 connecting between pins 2 and 7 on A11U201.

OPTIONS
Page 4-1

Change the references to OPTION 1 to read:
OPTION 2.

Page 1 of 1
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