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WARRANTY

All Tektronix instruments are warranted

against defective materials and workman-

ship for one year. Tektronix transformers,

manufactured in our own plant, are war-

ranted for the life of the instrument.

Any questions with respect to the war-

ranty mentioned above should be taken up

with your Tektronix Field Engineer.

Tektronix repair and replacement-part

service is geared directly to the field, there-

fore all requests for repairs and replace-

ment parts should be directed to the Tek-

tronix Field Office or Representative in your

area. This procedure will assure you the

fastest possible service. Please include the

instrument Type and Serial number with all

requests for parts or service.

Specifications and price change priv-

ileges reserved.

Copyright© 1961, new material copyright 1970

by Tektronix, Inc., Beaverton, Oregon. Printed in the

United States of America. All rights reserved. Contents

of this publication may not be reproduced in any

form without permission of the copyright owner.

U.S.A. and foreign Tektronix products covered by

U.S. and foreign patents and/or patents pending.
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The Tektronix Type 543/543A Oscilloscopes are gencral

purpose instruments well suited to laboratory use. Plug-in
preamplifiers are used in the vertical-deflection system,

permitting the instruments to be used in many specialized
applications, including, among others, wide band, dual
trace, low level, differential, maximum frequency response

and risetime, and transistor risetime checking. Specifications

listed below apply to both the Type 543 and Type 543A,

except in cases that are otherwise stated.

Vertical Deflection System

All specifications for the Vertical Deflection System of

the Type 543 and 543A Oscilloscopes depend upon the

plug-in unit used with the instrument. The following speci-
fications are given assuming that a Type K plug-in unit

is used.

Bandpass —DC to 30 mc (down 3db “Fp db at 30 mc}

Risetime— .012 microseconds.

Delay Line— Balance Network Signal Delay— 0.2 usec

Horizontal Deflection System

Triggering Modes—Type 543, Automatic, AC Fast, AC

Slow, DC and High Frequency Sync. Type 543A, Auto-

matic, AC Low Frequency Reject, AC, DC and High

Frequency Sync.

Triggering Signal Requirements

Internal—a signal producing 2mm of vertical deflec-

tion

External—a signal of .2 volts to 10 volts, peak to

peak. (The sweep will trigger on larger signals,
but the TRIGGERING LEVEL control operates over

a 7£10 volt range.)

Triggering Frequency Range— triggered operation to

5 mc.

Synchronizing Signal Requirements

Internal —a signal producing 2cm of vertical deflection

External —-a signal of 2 volts

Synchronizing Frequency Range— synchronized operation

5me to 30 mc.

Sweep Rates

Rates range between 0.1 microseconds to 5 seconds per

centimeter in 24 accurately calibrated steps. An un-

SECTION 1

SPECIFICATIONS

calibrated control permits sweep rates to be varied

continuously between 0.1 microseconds and approxi-

mately 12 seconds per centimeter. Calibrated sweep

rates are typically within 1%, and in all cases with

in 3%, of the indicated sweep rate.

Magnifier

Six degrees of sweep magnification are provided; 2, 5,

10, 20, 50 and 100 times. Accuracy within 5% when the

magnified sweep does not exceed the maximum cali-

brated rate of 0,02 microseconds/em.

Unblanking

DC Coupling

External Horizontal Signal Input

Deflection Factor—Three calibrated ranges, .1 v/cm,

lvfem, and 10v/em. Continuously variable between

ranges.

Frequency Range -de to 500 KC in calibrated position

Input Impedance— approximately 45 pu paralleled by

1 megohm.

OTHER CHARACTERISTICS

Cathode-Ray Tube

Type 1543/P2—Pl, P7 and P11 phosphors optional.

Accelerating potential — 10,000 volts.

Vertical Deflection Factor— approx. 7 v/em.

Horizontal Deflection Factor— approx. 30 v/cm.

Voltage Calibrator

Square-wave output at approximaiely 1 kc.

Output Voltages— 0.2 millivolts to 100 volts peok-to-peak

in 18 calibrated steps.

Accuracy— peak-to-peak amplitude of square waves

within 3% of indicated voltage.

Power Supplies

Electronically regulated for stable operation with widely

varying line voltages and loads.
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Specifications — Type 543/543A

Sweep Time

20-30 Valts ~ ceeteteeefeccsesfecn coeee ade

+Gate Output

+150 Volts

O Volts

L._——
Sweep Time

Sawtooth Output

1.5 Volts per
’ Centimeter of
_ Vertical Deflection

a
PLP

a
(Waveforms Displayed on Screen) Vertical Signal Output

Fig. 1-1. Output waveforms available at the oscilloscope front

panel.

Line voltage requirements —-105v to 125v, or 210v to 1 —Test Lead (012-031)

250 v, 50 to 60 cycles. ] — Green Graticule Filter, 378-514.

Power — 500 watts with Type CA Plug-In Unit. 2 — Instruction Manuals.

1—3 to 2-wire Adapter, 103-013.

Output Waveforms Available 1 — 3-conductor power cord, 161-010.

+Gate Output— approximately 20 volts peak-to-peak

with same duration as sweep.

Sawtooth Output— Sweep sawtooth waveform, approxi- . 4 aad et ——-
mately volts peak to peak. : . [

Vertical Signal Output— output from vertical deflection ee

system, approximately 1.5 volts peak to peak per be

centimeter of vertical deflection. oe

eas i 16-3,
Mechanical Specifications as

Ventilation— filtered, forced air. Thermal relay inter- Fs
rupts instrument power in the event of overheating. al rc

Finish— photoetched, anodized panels. Blue finish, per- eae aoe Y
forated cabinets. hay 6 ae =

Construction— aluminum alloy chassis and three-piece oa soe

cabinet. OSE 2 coat

Dimensions— 24” long, 13” wide, 1634” high. 13

Weight— 611, pounds.

Accessories

2—Type P6006 Probes, 010-127.

2—Type A510 Binding Post Adapters, BNC, 103-033. Fig. 1-2. Type 543/543A Oscilloscope Dimensions.
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Specifications —- Type 543/543A

TABLE 1

PLUG-IN PREAMPLIFIER CHARACTERISTICS FOR TYPE 543/543A OSCILLOSCOPES

CALIBRATED INPUT
PLUG-IN TYPE DEFLECTION FACTOR PASSBAND RISETIME CAPACITANCE

TYPE A

Wide-Band 0.05v/em to 20v/cm de to 20 mc 18 nsec 47 pf
DC Coupled

TYPE B

Wide-Band

High-Gain

DC Coupled

TYPE CA

Dual-Trace 0.05 v/em to 20v/em de to 24 mc 15 nsec 20 pf
DC Coupled

TYPE Dy

High-Gain

DC Coupled

Differential

TYPE E

Low-Level

AC Coupled

Differential

TYPE G

Wide-Band

DC Coupled

Differential

TYPE H

DC Coupled

High-Gain

Wide-Band

TYPE K

Fast-Rise 0.05 v/em to 20 v/em de to 30 me 12 nsec 20 pf

DC Coupled

TYPE L

Fast-Rise

High-Gain

DC Coupled

TYPE N*

Pulse Sampling

Smy/em to 0.05 v/em 2c to 12mec 30 nsec 47 pt

0.05 v/cm to 20v/cm de to 20mc 18 nsec

Tmv/cem to 50v/em de to 2 me 0.18 usec, 47 pt

50 uv/cm to 10 mv/em 0.06 cycles to 60 kd 6 psec. 50 pf

0.05 v/em to 20v/em de to 20me 18 nsec 47 pt

Smvem to 20v/cem de to 15mc 23 nsec 47 pf

5mv/em to 2v/cm 3c to 24mc 15 nsec 20 pt

0.05 v/cm to 20v/cm de to 30 me 12 nsec

10 mv/cm 600 me 0.6 nsec input, mpesanes:

TYPE P* is a fast-rise step-function test signal unit.

TYPE Q* 1C jestrain/div to '

Strain: Gage 10,000 pstrain/div de to 6 ke 60 psec Adjustagle

TYPE R*

Transistor Risetime

TYPE S*

Semiconductor 0.05 v/cm and 0.5 v/em

Diode Recovery

TYPE T*

Time-Base

Generator

TYPE Z*

DC Coupled

Differential

Comparator

‘More data available on the special-purpose plug-in units in the following paragraphs.

TAF sensitivities greater than 0.05 v/cem, maximum bandpass is less than 2 mc. At 1 mv/cm, if is approximately 350 kc.

0.5 ma/em to 100 ma/cem 12 nsec

0.05 v/cm to 25v/cm de to 13 me 27 nsec 27 pf
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Specifications — Type 543/543A

Type N

The Type N Sampling Unit is designed for use with

Tektronix plug-in type Oscilloscopes. The sampling system

thus formed permits the display of repetitive signals with

fractional nanosecond (10-" second or nsec) risetime. By

taking successive samples at a slightly later time at each

recurrence of the pulse under observation, the Type N

reconstructs the pulse on a relatively long time-base. Speci-

fications of the Type N include a risetime of 0.6 nsec,

corresponding to a maximum bandpass of approximately

600 mc; a sensitivity of 10mv/cm with 2mv or less noise;

and a dynamic range of +120 mv minimum linear range

before overloading results.

Accidental overload of +4 volts de is permissible.

Type P

The Type P Piug-In Unit generates a fast-rise step-function

test signal of known waveform, simulating the output of an

ideally compensated Type K Unit driven with a Tektronix

Type 107 Square-Wave Generator. The Type P permits

the standardization of the main-unit vertical amplifier

transient response of a Tektronix convertible oscilloscope.

Risetime of the Type P is approximately 4 nanoseconds

when it is used to standardize a Type 543-Series Oscillo-

scope. Pulse repetition rate is 240 step functions per second,

with either positive or negative polarity. Step function

amplitude is continuously adjustable between 0 and 3

major graticule divisions.

Type Q

The Type Q Plug-In Unit permits any Tektronix con-

vertible oscilloscope such as the Type 543/543A to be

operated with strain gages and other transducers. Excitation

voltages for the strain gages and transducers are provided

by the plug-in unit. The unit provides high gain, low noise,

and extremely low drift. Frequency response of the Type Q

Plug-In Unit is DC to 6ke; risetime is approximately 60

microseconds. Strain sensitivity is calibrated in 10 steps

from 10 microstrain per major graticule division to 10,000

microstrain per division, and is continuously variable

between steps,

Type R

The Type R Plug-in Unit is a combined power supply and

pulse generator which is used to measure the high frequency

characteristics of junction transistors by the pulse-response

method. When the Type R is used in an oscilloscope having

a delay line; delay time, risetime, storage time, and falltime

may be displayed simultaneously. A pushbutton switch

connects a front-panel terminal directly to the input of the

oscilloscope for observing externally derived waveforms.

Pulse risetime of the Type R Unit is less than 5 nano-

seconds, so measurements depend on the risetime of the

oscilloscope used. Pulse amplitudes are in 8 fixed, cali-

brated steps from .05 to 10 volts, adjustable between

steps. Pulse recurrence frequency is 120 pulses per second.
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Type S

The Type S Plug-In Unit is designed for use with Tek-

tronix Wide-Band convertible oscilloscopes. The slower

risetime of the Tektronix 530-Series Oscilloscopes will affect

the ability of the S Unit to analyze fast semiconductor

diodes. Using the Type S, voltage across a test diode is

displayed as a function of time.

Certain diode parameters, such as junction resistance,

junction capacitance, and the stored charge at the junction,

can be measured readily and reliably from the display.

Performance of a diode in a particular circuit can be

predicted by analyzing the recovery and ‘turn-on’ char-

acteristics. Since it is essentially a means for plotting

voltage across an element while passing constant current

through it, the unit can be used for other applications as

well. For example: observing the junction characteristics

of transistors, or measuring the resistance, capacitance or

inductance of circuit components.

The Type S offers calibrated forward currents in five

fixed steps from 1 to 20 milliamps, and reverse currents

calibrated in six steps from 0 to 2 milliamps. Diode shunt

capacitance is 9 picofarads, and deflection factors are

0.05 v/cm and 0.5 v/cm, calibrated.

Type T

The Type T Time-Base Generator provides sawtooth

sweep voltages from 0.2 psec/div to 2sec/div. The trigger

source may be line frequency, external, ac or de coupled,

automatic or high-frequency sync. The triggering point

can be on either rising or falling slope of the waveform,

and triggering level is adjustable. A signal of 0.2 to 50

volts is required for triggering.

Type Z

The Type Z Plug-In Unit extends the accuracy of oscillo-

scope voltage measurements. It can be used in three modes

of operation: {1} as a conventional preamplifier, (2) as a

differential input preamplifier, or (3) as a calibrated dif-

ferential comparator. With sensitivity of 50mv/em and

insertion voltage range of 100 volts, the effective scale

range is -+-2000cm. Maximum resolution of the Type Z

Unit is .005%.

As a conventional preamplifier, the Type Z Unit offers

a passband of de to 13me for the 543/543A for signals

that do not overscan the screen. The deflection factors

are 0.05 volts/em to 25v/cm in 9 fixed, calibrated steps.

As a differential input preamplifier, the Type Z accepts

a common-mode signal level +100 volts with input attenua-

tion X1, and offers a common-mode rejection ratio of

40,000 to 1. Maximum input signal is 1 volt/7 nsec, or

—1 volt/5 nsec,

As a calibrated differential comparator, the Type Z

makes available three comparison voltage ranges; from

zero to -T volt, zero to +10 volts, and zero to +100

volts.


