Qservice ----- This Document is a complete scan from the Original Tektronix Manual ----- Qservice

INSTRUCTIGON MANUAL

Tektronix, Inc.
P.O. Box 500
Beaverton, Oregon 97005 Serial Number

070-1446-00 773



SECTION 1

SECTION 2

OPERATING INSTRUCTIONS

Introduction
Instrument Description
Installation and Removal
Operating Considerations
Input Connections

Functions Available at Rear
Connector

Sine-Wave Response
Making Measurements

DC Voltage Measurements

DC Current Measurements

AC Voltage, Current, and
Resistance Measurements

Temperature Measurements

Using a Transistor as a

Temperature-Sensing Device
Using the P6058 as a Voltage

Measuring Probe

Specifications

Introduction

Attenuator and Q‘t Switching

Current A

AC Conve

Ohms Converter
Integrator

Discharge Current Sources

Zero Crossing Detector

<
THEORY OF OPEK@&
N

Page

2-1
2-1
2-2

DM 501

TABLE
OF CONTENTS

Page
SECTION 2 THEORY QF&!ATION (cont)
|n'teg.]rato§,s t Current 2-4
Polarit ing 25

SEC

Floa@ :ower Supply 25

@ rs and Display 25
Temperature Measurement Circuitry 2-7

,Power Supply 2-7

N

3 SERVICE INFORMATION

Symbols and Reference Designators  3-1
Electrical Parts List 32
Internal Adjustment Procedure

Temperature Probe Equalizing Block
Diagram, Fig. 3-1

Controls and Connectors
Block Diagram
Parts Location Grid

Conversion Circuits and Switching
Details Schematic

Integrator and Control Logic
Schematic

Counters and Display Schematic

Power Supply and Temperature
Measurement Schematic

Mechanical Parts List
Exploded View

Accessories and Repackaging

CHANGE INFORMATION



Qservice ----- This Document is a complete scan from the Original Tektronix Manual ----- Qservice

Section 1-DM 501

OPERATING
INSTRUCTIONS

INTRODUCTION

Instrument Description

The DM 501 Digital Multimeter measures DC and AC
voltage and current, resistance and temperature. The AC
functions respond to average values, and display RMS
values. A single front-panel control selects all functions and
ranges. A push button selects front panel input or rear
interface connector input. Temperature measurements are
made using a TEKTRONIX P6058 Probe (Part No.
010-0260-00) or other suitable sensing devices. Option 1
instruments are shipped without the P6058 probe. Front-
panel pin jacks provide external temperature readout,
independent of the function being displayed. An internal
switch selects degrees calibration in either Centigrade or
Fahrenheit. Option 2 instruments delete the temperature
measuring capability.

The readout is a 4 1/2-digit stored display using seven-
segment LED’s. The decimal point is automatically posi-
tioned by the RANGE/FUNCTION switch and leading
zeros (those to the left of the decimal point or most

significant digit) are blanked. Polarity indication is aut0\

fmatic. A blinking display indicates overrange. Serial BCD
output is available at the rear interface connector.

Installation and Removal Q)

The DM 501 is calibrg
received. It operates in a&

and ready for use when
compartment of a TM 500
Series Power Module. the Power Module instruction
manual for line volt equirements and Power Module
operation. Fig. 1-1®DWS the DM 501 installation and

removal proced@

4

@ {enrend

T Qe Power Module off before inserting the plug-
therwise, damage may occur to the plug-in
uitry. Check that the DM 501 is fully inserted in
e Power Module. Pull the PWR switch on the
Power Module. One or more characters in the LED
display should now be visible.

,
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Fig. 1-1. DM 501 Installation and Removal.
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Introduction

The DM 501 is basically an analog-to-digital converter
with the logic, display devices, and power supplies
necessary to display in numerical form the value of a DC
voltage. The analog-to-digital converter operates on the
modified dual slope principle. Current is measured by
passing the unknown through a known resistance and
measuring the resultant voltage drop. Resistance is
measured by passing a constant current through a divider
comprised of a known and unknown resistance in series,
and measuring the voltage drop across the unknown
resistance. Temperature is measured by obtaining a DC
voltage proportional to the temperature and applying it to
the integrator input. AC voltages and currents are passed
through a rectifier and then to the integrator input. Refer
to the Block Diagram in the foldout pages for an overall
view of the DM 501 operation. The following circuit
description should be used with the schematics. All logic
levels are TTL compatible.

Section 2—-DM 501

THEORY
OF OPERATION

Attenuator and Input Switching

The HI and LO binding posts are connected across the
appropriate sections of R10,_serving as a voltage and
current divider. C42, C45, nd their associated fixed
capacitors are compensatipgcagacitors switched across R10
in the AC voltage mode. in series with the HI input, is
the AC coupling capaci the AC voltage mode.

Q

Fuse F12 i ies with the unknown resistance and
the constant ¢ t source. It protects the current source
from applicagion of destructive voltages when the
RANGE/FUNCTION switch is in the OHMS position. When
the voltafig?gcross the current sampling resistors {portions

i R12) reaches approximately 0.6 V, diodes

CR1#ar)d CR12 conduct. This causes sufficient current
thr se F10 to open the circuit, thus protecting the
reqistdrs. See Fig. 2-1.

P
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Fig. 2-1. Simplified diagram of AC and DC voltage and current inputs to the integrator.
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Section 3—DM 501

SERVICE
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5
SYMBOLS AND REFERENCE DE@GNATORS
N

Symbols and Reference Designators

K2

Electrical components shown on the diagrams are in the following units unleQ;d otherwise:

Capacitors =

Resistors =

Values one or greater arefin picofarads (pF).
Values less than one@in microfarads (uF).
Ohms (Q2)

Symbols used on the diagrams are based on ANSI Y32.2 — 1970 Q

Logic symbology is based on MIL-STD-806B in terms of p

and may differ from the manufacturer’s data.

The following special symbols are used on the diagrams: %

)

?‘b logic. Logic symbols depict the logic function performec

%rnal Screwdriver adjustment.

Q

N

External control or connector,

Clockwise control rotation in direction of arrow.

Refer to diagram number indicated in diamond.

Refer to waveform number indicated in hexagon.

‘5_\ Connection made to circuit board with interconnecting pin.

— — Blue tint encloses components located on circuit board.
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