OTEKTRONIDCG
- committed to
technical excellence

(V)

1975 P RODUCTS

FIELD OFFICES, DISTRIBUTORS,
and REPRESENTATIVES, Page 327

FUNCTIONAL INDEX, Page 330

T

Clacl. .. r. 00
MARY | LEWIS

FOR DESK RACK USE %




CONTENTS

INTRODUCTION 2
Includes a simple chart to help you
determine which scope will best fit your
needs. Also an overview of all TEKTRONIX
product lines, showing how they relate to
customers’ needs. Worth reading if you

are not sure of exactly what you are

looking for in this catalog.

NEW PRODUCTS SUMMARY 16
A separate discussion of new products
introduced since the last catalog, including:

Digital Processing Oscilloscope—
New WP1100 Series

7000-Series Oscilloscopes—
Three new models

5000-Series Oscilloscopes—
One new model with three new plug-ins

Portable Oscilloscopes—Two new
storage models and a new Miniscope.
Digital multimeter capability added

Word Recognizer

Spectrum Analyzer—
New low frequency plug-in

TELEQUIPMENT Oscilloscopes—
Two new models

Semiconductor Memory Test System

Physiological Monitors—
Two new models

Dual Attenuation Probes—
Two new models

TM 500 Series—New power module
and seven new plug-ins

Variable Persistence Display Monitor
Hard Copy Unit—For refreshed terminals
Flexible Disc Memories—

Two new models
Computer Terminal Graphic Tablet

Two new models
Programmable Calculator Systems
Digital Plotter
Vectorscope—New 1420 Series

OSCILLOSCOPE REFERENCE DATA 25
Detailed explanation of how oscilloscopes
work, plus all the significant factors to be
considered in specifying which scope )
you should have. Includes: bandwidths,
deflection factors, writing speeds, sweep
rates.

1

7000-SERIES PLUG-IN
OSCILLOSCOPES 33
Including storage mainframes, digital
plug-ins, Digital Processing Oscillo-
scopes and the R7912 Transient Digitizer

7000-SERIES MAINFRAMES 49
7000-SERIES PLUG-INS 77

? O

5000-SERIES PLUG-IN
OSCILLOSCOPES 113
Versatile, low cost, easy-to-operate
oscilloscope family with your choice of

2 MHz or 60 MHz mainframe, conventional
or storage displays, and 21 diverse
plug-ins.

3

PORTABLE OSCILLOSCOPES 137 |
Laboratory measurement capability,
convenient for field application or test
bench. From 3.5-pound Miniscopes to
full 350 MHz bandwidth.

m

AR o T




4

9

13

TELEQUIPMENT PRODUCTS 167
Seven oscilloscopes and a curve tracer
for the cost-conscious buyer. Design
emphasis on simplicity and service-
ability. Widely accepted by educational
institutions and electronic servicing
industry.

S

PROBES AND ACCESSORIES 173
The greatest variety of probes available
anywhere. Accessories include adapters
‘ kinds, cabinets, filters, carts.

6

SPECTRUM ANALYZERS 201
Edge-of-the-art performance in the
frequency-domain is just part of the
TEKTRONIX Analyzer story.

7

CURVE TRACERS 213
Free standing and plug-in curve tracers
for linear or non-linear devices.

TM 500 SERIES TEST AND
MEASUREMENT PRODUCTS 249
Modular counters, signal sources, multi-
meters, signal processors, power supplies,
and displays. Common plug-in chassis
for multiple modules make them easy to
use and produce synergistic measure-
ment effects.

10

TELEVISION PRODUCTS 281
TEKTRONIX Television Products time,
test, measure and correct the composite
video signal world-wide.

11

AUTOMATED TEST SYSTEMS 287
TEKTRONIX offers comprehensive solu-
tions for automated test and measurement
problems encompassing linear and

digital IC’s, LS| semiconductor memories,
boards, modules, assemblies, and
discrete components.

12

8

CAMERAS 229
Complete details on fourteen models
plus variations.

Tektronix, Inc.
An Oregon Corporation

DISPLAY PRODUCTS 295
From small screen monitors to stored dis-
plays, each has a set of specifications to
meet a variety of needs.

Mailing Address: P.O. Box 500, Beaverton, Oregon 97005

TERMINAL PRODUCTS 305
A look at our 4010 Family of alphanumeric
and graphic computer terminals featuring
the 19” big tube 4014.

14

PROGRAMMABLE CALCULATOR
PRODUCTS 311
The latest in programmable calculators.
You'll find the new 31/53 Calculator
Instrumentation System an economical
way to test, analyze, and compute, your
electrical signal.

15

MEDICAL PRODUCTS 317
Patient physiological monitors; battery
operable for mobility, versatile for the
operating room, rugged and reliable

for dependable service.

BUSINESS INFORMATION 325
Details about ordering, training, calibra-
tion, maintenance, repairs, parts service,
terms of sale or lease and warranty.

FUNCTIONAL INDEX : 330
A handy reference to the right pages
if your best clue is merely part of a product
description or how a product is used.

RPORATE OFFICES AND PLANT LOCATED AT TEKTRONIX INDUSTRIAL PARK, 14150 S.W. KARL BRAUN DRIVE, BEAVERTON, OREGON
fone: (503) 644-0161 TWX: 910-467-8708 TEKTRONIX BEAV. Cable: TEKTRONIX

Copyright ©1974, Tektronix, Inc. All rights reserved. Printed in U.S.A. Foreign and U.S.A. Products of Tektronix, Inc., are covered by Foreign and U.S.A. Patents and/or Patents
Pending. Information in this publication supersedes all previously published material. TEKTRONIX, SCOPE-MOBILE, TELEQUIPMENT and
of Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005.

Specification and price change privileges reserved.

@ are registered trademarks




Sometimes our customers don't
realize what an active part they play
in Tektronix products and policies.

Because of this, we want to explore
your role before you look at us this
year. We feel your job is just as
important as ours.

After all, you're the one who uses our
ideas, products and services.

The products are described in this
book. The ideas and services are
synonymous with the 12,000 people
at Tektronix . . . where each individual
is encouraged to develop his own
potential by giving you the best value
for your needs.

We look to your needs and tech-
nological challenges to motivate all
our efforts. As a customer, you have
a share in these goals.

You, too, have measureless talents
to be challenged. You, too, have
value on your mind when you scan
products. You, too, want products of
the highest technological ingenuity
to fit your needs.

In fact, to really understand what
any product in this book can do, you
first think about what you'd like it

to do.

Chances are, that's what we designed
it to do; economically, and reliably.

Look at us altogether: your needs
and our product capability. Bringing
your needs and our product
capability together is the primary
purpose of this book.




LOOK AT US
ALLTOGETHE




When you need an oscilloscope, we
try to make the decision to buy from
Tektronix easy. We realize your
scope and accessory requirements
are determined after all available e JF

product data has been researched. FREQUENCY, SweepRate (t

DC to 50 MHz t> 10 ns

This chart ought to make your SENSITIVITY (maximum)
selection most clear. Begin at the T :

top, and your needs will tell you
which arrows to follow.

Once a mainframe is chosen, the
page references will lead
you to helpful plug-in charts.

On down the line, it remains true:
with every dollar, you buy just the
capability you need. State-of-the-art
technology means economy as well
as performance. And plug-in design
allows expansion with a minimum
additional outlay.

Other accessories (p. 174) solve
specialized probing problems, and
provide probe power sources and
amplifiers.

We want to make it easier for you
to broaden your scope.

OSCILLOSCOPE LINES

STORAGE
OSCILLOSCOPE LINES

1 mV/Division

Telequipment
Page 167

Telequipment
Page 171

DCto5MHz t2> 1
Average Weight 3.5

$595 to $755

200 Series
Page 161

uS
Ib.

200 Series
Page 162




DC to 500 MHz t > 1.84s and 14 GHz Sampler t > 500ps

o DCto350 MHz t > 1ns
10 xV/Division

1 mV/Division

DCto10MHz t>100ns DCto350MHz t>1ns||DCto2MHz t> 100 ns BEtoSO/SOMHztzmns DCto 500 MHz t 2500psk
Average Weight 8 Ib. Average Weight 23 Ib. 3 Holes for Plug-Ins 3 Holes for Plug-Ins Up to 4 Holes for Plug-Ins
$995 to $1725 $1825 to $4200 $1075 to $1745 $1495 to $2200 $3100 to $8700
300 Series 400 Series 5100 Series 5400 Series Page 118 7000 Series
Page 157 Page 141 Page 124 Telequipment Page 170 Page 50
Two Holes-No Readout
400 Series 5100 Series 5400 Series 7000 Series
Page 151 Page 124 Page 116 Page 70

is based on a package
andwidth dual trace amplifier

on a package including a single or dual beam
nplifier, and a dual time base.




You'll find a big array of instrumen-
tation to meet your measurement and
display requirements.

The growing TM 500 line (p. 249) is a
flexible system of 28 plug-ins, now
with one-, three- and four-compart-
ment mainframes. The TM 500 offers
a selection of power supplies, digital
multimeters, counters, function
generators and compact scope
monitors. It can be a bench or por-
table set-up. Use the TM 500 for
electronic design, manufacturing,
production testing and education.
Besides this you can combine some
of these digital capabilities with
calculator intelligence with our 31/53
system (p. 315).

Time Domain Reflectometers (p. 101,
111) probe transmission or electrical
cable to locate irregularities.

The portable Digital Photometer/
Radiometer (p. 278) tests illumination
levels for lighting engineers, street
light crews, tv studio technicians and
LED manufacturers.

Tektronix offers single and dual trace
Physiological Monitors (p. 318) to
help the medical clinician read a
patient’s cardiac and pressure story.

Spectrum Analyzers (p. 201) break
events into individual frequencies for
analysis.

Curve Tracers (p. 213) display solid-
state parameters of transistors, FETs,
diodes and ICs.

A special line of custom cameras
(p. 229) permanently record the
waveforms and data from your
oscilloscope, spectrum analyzer or
curve tracer.

Look through this line-up for
instrumentation that will work hard
for you.

<
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If you're experiencing problems

in gathering and analyzing masses of
analog data, we have some unique
and time-saving solutions for you.

Digital Processing Oscilloscopes

(p. 38) combine the flexible
acquisition capabilities of a labora-
tory scope with machine intelligence.
A DPO can give you measurement
and analysis capabilities that, in the
past, were either not available or
were too complex and time consum-
ing with other available instrumenta-
tion. Applications cover the spectrum
of today’s advancing technology—
from characterizing the world'’s
smallest circuits to troubleshooting
the world’s largest computers.

When you're confronted with events
that require analysis, and exist for
less than a nanosecond, the R7912
Transient Digitizer (p. 44) can help.
We have viewing and analysis
Waveform Digitizing Instrument (WDI)
configurations, using one or several
R7912’s, that let you monitor, digitize,
and analyze super-fast signals with
sub-nanosecond risetimes.

For semiconductor memory testing,
the S-3400 thoroughly tests bipolar
and MOS memory IC’s (p. 289). We
also build the S-3260 (p. 288), an
integrated system for testing and
engineering analysis of all types of
MOS, TTL and ECL devices, circuit
modules, and printed circuit boards.
With 128 active pins the S-3260 will
perform functional and dynamic
tests at rates to 20 MHz.

For complex testing or research
needs, get us on the line.




“» THE LINE UP
. FOR ANALYSIS

Digital Processing Oscilloscopes
Transient Digitizer
Automated Test Systems




If your work is monitoring the quality
of tv signals, you are probably already
surrounded by Tektronix nameplates.

You've also probably grown pleas-
antly used to ““one-store’’ shopping
at Tektronix. You get state-of-the-art
electronics for signal quality: signal
generators, waveform monitors, and
vectorscopes, to conform to every
national or international standard
under the sun. You get black-and-
white and color picture monitors, and
you've been welcoming the advanced
VIRS Automatic Video Corrector
system.

TDRs (p. 101, 111) help you find
transmission cable irregularities,
while spectrum analyzers (p. 201)
and special scopes (p. 281) cope
with the special requirements of tv.

Vectorscopes (p. 282) help you
examine the chrominance compo-
nents of video signals, to keep
everything precisely in balance.

You'll find us increasingly interested
in your requirements, whether your
concerns are cable or closed-circuit
tv, domestic or international.

Tektronix is broadening the
broadcast line.




COLORFUL LINE
TV Products:

Time Domain Reflectometers
Special Oscilloscopes

Vectorscopes

OUR MOST

Spectrum Analyzers




All our computing products, from
terminals to calculators, are designed
both to help and inspire you.
Information display is the mind’s
eye, and it's looking toward
tomorrow:

Calculators and software are making
radioimmunoassay a statistically trust-
worthy medical technique for preg-
nancy tests, allergy screening, and
other antigen-based diagnoses.

Terminals and software are enabling
the U. S. Bureau of Mines to graph
underground data, to squeeze that
last drop out of “dry” oil fields.

The 4010-Series of low-cost storage
crt computer graphics terminals

(p. 305) can handle words, numbers
or graphics, inter-actively. It lets you
talk to your computer and see the
answers.

You can get our PLOT-10 Software
(p. 309) to teach your terminal graph-
ics. And you can get free

application write-ups to teach
yourself graphics.

The 4023 Computer Display Terminal
(p. 308), a non-graphic, refreshed
tube terminal, has field capabilities
that make forms entries a breeze.

The 4610 Hard Copy Unit (p. 303)
makes paper copies of 4010-Series
(storage tube) displays. For paper
copies of 4023 displays ( or other
video-signal displays), use a 4632
Video Hard Copy Unit (p. 304).

Storage and Refreshed Monitors
(p. 296).

Other peripherals (p. 310) expand
your off-line graphic input and
storage possibilities.

The computer-think expertise that
came out of our crt-terminal growth
has produced the 21 and 31 Pro-
grammable Calculators (p. 312).

If you need capability between an
adding machine and a computer for
your analytical work, talk to these
machines—in natural math, not
machine language. Calculator Pro-
gram Libraries (p. 311) will aid you.

To combine analysis with automatic
instrumentation control, look into
our 31/53 Calculator Instrumenta-
tion System (p. 315).

To use a calculator to drive a Graphic
Display Terminal, check out the 31/10
Calculator Display system (p. 314).

This line is the shape of things to
come.




THE LINE THAT
TAKES SHAPE

Information Display:
Computer Display Terminals
Programmable Calculators
Computer Peripherals




A Tektronix representative is your
key to our product development
process. He's learned to listen. Each
conversation helps define a custom-
er's needs. Your combined ideas go
into a field report. Reports go home to
Beaverton, right up to top manage-
ment. A lot of reports are collected
and they are filtered back down,
covered with initials and comments,
until they have stimulated dozens of
people into action.

About that time, you out there with
the problem are beginning to wonder
when somebody’s ever going to
make something to solve it.

And now it’s our job to let you know,
that somebody has the answer.

Our representative isn’t your only
help. You can also count on the
Tektronix engineering department
(which experts place among the top
twenty in America), and the other

~ Tektronix employees whose dedica-

tion to superior quality assures
highest value in all our products.

You can count on the manufacturing
team, to habitually mass-produce
things that others only try in the
laboratory, if at all. They perfected
the ceramic crt, for one example,

just because longer tube life waited
beyond all the manufacturing
obstacles.

It was a challenge. People around
here thrive on challenges.

They're also addicted to your feed-
back. Your ‘“development’ of our
products never ceases to amaze even
our product development experts.

Your contributions about systems,
software, or shortcuts make the
rounds as fast as family gossip.

You really can look at all the products
that follow as projections of your
needs.

You can look to Tektronix as your
research, development and
manufacturing facility.
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OUR NEWEST PRODUCTS

DIGITAL PROCESSING OSCILLOSCOPE

The role of the oscilloscope as a flexible general-purpose in-
strument is rapidly changing in today’s world. New applica-
tions, inside and outside the traditional electronics markets,
are placing diverse requirements on scope technology. In many
cases, measurements must be supplemented by computations
in order to provide users with meaningful information.

The Digital Processing Oscilloscope, WP1100 Series, repre-
sents a natural merger of the signal acquisition flexibility of
a laboratory oscilloscope (TEKTRONIX 7704A/P7001) and the
computational capabilities of an easy-to-use programmable
calculator (TEKTRONIX 31). In effect, the WP1100 Series pro-
vides a two-way link between the world of analog quanti-
ties and the digital processing world.

The DPO contains A/D, D/A, control, crt readout, interface,
and other circuitry, including a memory that stores up to four
waveforms and their scale factors.

For signal acquisition flexibility, the DPO mainframe accepts
up to four TEKTRONIX 7000-Series plug-ins. Currently, over
30 plug-ins are available. These include: a spectrum analyzer,
a sampler/TDR, a curve tracer, a digital multimeter, a digital
delay unit, a digital counter, and a digital counter/timer, as
well as a selection of vertical amplifiers and time bases.

A TEKTRONIX Programmable Calculator acts as the system
controller in the WP1100 Series. It contains a large memory
capacity, magnetic tape storage capability for data and pro-
grams, a silent thermal alphanumeric printer, a general 1/0
structure, and an English-like programming language that uses
a natural math hierarchy. Hard-wired operations include ex-
ponential, logarithmic, and trigonometric functions, conditional
tests, and subroutine calls and returns.

For complete details on Digital Processing Oscilloscopes, see
pages 38-43.

7000-SERIES OSCILLOSCOPES

The 7844 and 7-inch rackmount R7844 are wide-bandwidth,
dual-beam oscilloscopes designed primarily for fast single-
event applications. Bandwidth is 400 MHz at 20 mV/div (or

16

1 GHz using direct access). Unique features such as pulsed
graticule and pulsed crt readout allow the pre- or post-photo-
graphic recording of important information such as vertical
and horizontal scale factors, dates of tests, test number, and
other pertinent data when recording single events.

Vertical-signal crossover switching permits viewing a single
event from a single probe at two sweep speeds.

The 7844 and R7844 are essentially two oscilloscopes in one
providing versatility such as direct crt access and high sensi-
tivity inputs, or spectrum analysis and real time measurements,
simultaneously.

For complete description of the 7844, see Page 54.

The 7633 Storage Oscilloscope
is a 100-MHz direct-view stor-
age oscilloscope with a stored
writing speed capability of
1000 cm/us. The instrument
features multi-mode storage in-
cluding variable persistence,
bistable and conventional non-
store modes. In addition, a
fast writing 8 x 10 div (.45 cm/
div) mode is included which
provides the instrument’s top
writing speed.

Crt readout provides quick on-screen reference of measurement
parameters. And a selection of 30 different 7000-Series plug-
ins permits ‘custom-tailoring’ the instrument to the job from
the outset, and expansion of its capabilities as the needs arise.

The 7623A Storage Oscilloscope is electrically the same as
the 7633 without the fast-writing reduced scan mode of opera-
tion. All other operating modes are included, with a stored
writing speed of 135cm/us in the fast storage mode. The
7623A offers low-cost multi-mode storage for those applica-
tions not requiring the faster stored writing speed of the 7633.

For complete description of the 7633, see page 71.
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5000-SERIES OSCILLOSCOPES

The 5403/D41 Variable Per-
sistence Storage Oscilloscope
provides a low cost means of
conveniently displaying hard-
to-view waveforms. Low rep
rate signals are easily viewed
as continuous traces. With
the 5 us/div writing speed,
single-shot phenomena and
extremely low rep rate sig
nals can be readily viewed i
normal room light. As part
of the versatile 5400-Series,
the 5403/D41 includes 60-MHz
bandwidth, crt readout of de-
flection factors, three-plug-in capability, easy bench-to-rack-
mount convertibility, and a choice of 21 plug-ins.

For complete description of the 5403/D41, see pages 116-117.

The 5A38 Dual-Trace Amplifier is de-
signed for use in the 5400-Series Os-
cilloscopes. It provides two input chan-
nels with 35MHz bandwidth and
deflection factors ranging from 10 mV/
div to 10V/div. Operating modes in-
clude channel 1 only, channel 2 only
(normal or inverted), dual trace (alter-
nate or chopped), and added. Crt
readout of the deflection factor is
included in the 5A38.

o1 vousow

For complete description of the 5A38,
see page 120.

The 5A45 Single-Trace Amplifier pro-
vides the 5400-Series Oscilloscope with
60 MHz bandwidth and deflection fac-
tors from 1 mV/div to 10 V/div (25 MHz
bandwidth below 5mV/div). Crt read-
out of the deflection factor is included.

For complete description of the 5A45,
see page 121.

| crsans  5AS5 AMPUFIER

The 5B40 Time Base operates in the
5400-Series Oscilloscopes to provide
sweep rates from 0.1 us/div to 5 s/div.
Sweep rate is extended to 10 ns/div
by the 10X magnifier. Capabilities in-
clude internal and external triggering
to 60 MHz and single sweep operation.
Circuitry for crt readout of sweep rate
is included.

For complete description of the 5B40,
see page 122.

New Product Summary

PORTABLE OSCILLOSCOPES

The 465/475 DM40 and DM43
add unique digital readout
of delayed time measurement
and digital multimeter capa-
bility to the popular 465 and
475 Portable Oscilloscopes.
The resolution of delayed time
measurements is improved
and ease of measurement and
freedom from error are en-
hanced since there is no need for mental calculations and
interpretation of dial settings.

The digital multimeter measures dc voltages to 1.2 kV within
0.1% of reading = 1 count, and resistances up to 20 MQ.
The DM43 includes temperature measuring capability from
—55°C to +125°C. The DM40 has all the features of the
DM43 except temperature measurement capability.

The readout is a 3%2-digit display using 7-segment LED'’s.
Designed as an integral part of the 465/475, this new measure-
ment capability is provided in a single, easy-to-carry package
only slightly larger than the 465/475.

For complete description of the 465/475 DM40/43, see page
145. .

The 466 Storage Portable ex-
tends laboratory-standard stor-
age oscilloscope measure-
ments from the test bench
into the field. The 466 fea-
tures variable persistence and
fast transfer modes of storage;
and in fast, reduced scan op-
eration can achieve a stored
writing rate of 1350 cm/usec.
Its bandwidth is dc to at least 100 MHz within —3 dB. Using
its X10 magnifier, the 466 achieves a 5-nsec/division sweep
rate. Vertical deflection sensitivity is 5 mV/division.

With many features and operator conveniences based on the
well-proven 465 portable oscilloscope, the 466 is designed
for use with minimal operator training. Its easy-to-use con-
trols are functionally grouped to facilitate operation.

Without panel cover or accessories, the 466 weighs just 26
pounds.

For complete description of the 466, see page 151.

The 464 Storage Portable is identical to the 466 except it does
not have the reduced scan and faster writing capability of the
466. Stored writing speed is 110div/us in the fast mode.
The 464 offers low-cost portable storage for those applications
not requiring the faster stored writing speed of the 466.

The 221 Portable Oscilloscope
adds 5 MHz bandwidth to
Tektronix’ growing line of
miniscopes. ‘Measurement by
the handful’ truly describes
this fully portable instrument,
weighing just 3.5 pounds,
complete with internal battery,
battery charger, line cord and probe. Vertical sensitivity for
the 221 is 5mV/div, and sweep speed is 0.1 us/div (using
X10 magnifier).

For complete description of the 221, see page 161.
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New Product Summary

800-SERIES PRODUCTS

The 821 Word Recognizer is a versatile accessory for design-
ing and servicing TTL and other digital logic circuits. In its
primary mode — word recognizer — it is essentially a four-input
AND gate with an oscilloscope trigger output. Thus display
triggering can be based on logic combinations. And, sequentially
chaining additional 821’s enables the output trigger to be based
on 8-, 12-, or 16-bit logic, or more.

Additional modes of operation expand the versatility for other
digital servicing uses. As a logic babysitter, the 821 gives a
lighted indication upon first occurrence of a selected logic
word. Individual status indicator lights permit its use as a four-
bit logic probe. Or, switching to a signal source role, the 821
can be used as a TTL logic driver.

Weighing just 13 ounces, the 821 is a convenient carry-along
accessory. It can operate from oscilloscope probe power, or
other dc sources.

For complete description of the 821, see page 166.

SPECTRUM ANALYZER

«

The 5L4N Spectrum Analyzer covers the low-frequency range
from 0 to 100 kHz and offers both high performance and econ-
omy. Unique features include pushbutton selection of 50,
600 2 or 1 MQ input impedance with calibration appropriate to
the selected impedance. Dynamic range is 80 dB with inter-
modulation distortion more than 70dB down from two full-
screen signals. A built-in tracking generator is standard. This
low-frequency swept-front-end spectrum analyzer operates with
any 5000-Series System, using two of the three compartments.
We recommend the 5L4N Spectrum Analyzer with a 5103N/D11
Storage Oscilloscope as the optimum system for all applica-
tions.

For complete description of the 5L4N, see page 202.
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TELEQUIPMENT OSCILLOSCOPES

The TELEQUIPMENT D61 Os-
cilloscope is a low priced, 10
MHz, dual-trace oscilloscope
which features calibrated de-
flection factors with accura-
cies within 5%. It is fully tran-
sistorized except for the cath-
ode-ray tube and is lightweight
at only 15 Ibs. The two iden-
tical input channels provide 10
mV/division to 5 V/division de-
flection factors. Either channel
can be used independently
or they can be used in a
dual-trace mode; alternate or
chopped operation is selected
automatically depending upon
sweep rate. X-Y operation is
also available for vector displays. Sweep rates range from 500
ms/division to 0.5 us/division with X5 magnifier to extend the
fastest sweep rate to 100 ns/division. Either automatic or se-
lectable trigger level is provided for stable displays. In the TV
trigger position, frame or line triggering is selected automati-
cally, depending upon sweep rate. The 8 x 10-cm display makes
accurate measurements easy.

Even a new oscilloscope user finds the front-panel controls
uncomplicated. Easy operation and low-cost, together with
large, bright, stable displays make the D61 ideal for educa-
tional or servicing applications.

For complete description of the D61, see page 169.

The TELEQUIPMENT D75 Oscilloscope was designed with the

electronic serviceman in mind. The multi-position handle
doubles as a tiltstand for the instrument. The low-profile cabi-
net, light weight, and rugged construction of the D75 make it
the ideal instrument for measurements in the field, wherever
they are.

The dual-channel, 50-MHz vertical system provides deflection
factors from 5 mV/div to 20 V/div (bandwidth limited to 20 MHz
above 2V/div). Accuracy is within 3%. Chopped, alternate,
and summed dual-trace modes are available.

The full-feature horizontal system provides flexible triggering
over the vertical bandwidth. Time base modes of operation
include A Only, A Single Sweep, A Intensified by B, A and
B Mixed, and B Delayed By A. Sweep rates extend to 100 ns/
div and can be magnified to a maximum of 10 ns/div.

A 6%-inch crt, built by Tektronix, Inc., provides large, bright,
waveform displays. A trace locator button positions over-
scanned traces on screen for quicker sensitivity, sweep rate,
and position settings.

For complete description of the D75, see page 170.
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TEST SYSTEMS

S§-3400 Systems. Tektronix signals a major commitment to
the semiconductor memory test systems market by announcing
a new series of systems. Four models are initially offered des-
ignated S-3420 through S-3450. The low cost S-3420 is con-
figured for general receiving inspection applications. The
S-3430 and S-3440 are function testers equipped for bipolar
(ECL, TTL) and MOS memory ICs, respectively. The S-3450
provides both function and dc parametric test capabilities.
Each system features interactive keyboard as well as stored
program operation. Stored programs are loaded with paper
tape. Because of the modular nature and bus structure of the
S-3400 systems, each offers many options and each is field
expandable.

For further information on the S3400, see page 289.

PROBES

The P6062A is a passive dual attenuation probe designed for
TEKTRONIX oscilloscopes with bandwidths to 100 MHz. A
sliding switch on the probe body selects 1X or 10X attenua-
tion. The probe provides readout coding and a pushbutton for
actuating a ground reference in the 1X or 10X position. The
ground reference can be used as a means of trace identifica-
tion for a multi-trace display.

New Product Summary

The 1X position of the probe allows the use of the full instru-
ment sensitivity. This is valuable when evaluating small sig-
nals of 10 MHz or less. The 1X-10X switch allows the user
to switch in and out a decade of sensitivity without returning
to the oscilloscope. The user may also arbitrarily switch from
1X to 10X in order to evaluate the effects of loading by the
oscilloscope. Bandwidth of the 10X probe is at least 100 MHz
when used with a 466 or 464 Oscilloscope.

The P6063A probe is physically similar to the P6062A but is
designed for TEKTRONIX oscilloscopes with bandwidths great-
er than 100 MHz. Bandwidth is at least 200 MHz when used with
an oscilloscope having a bandwidth greater than 225 MHz.

For complete description of these and other probes, see pages
174 - 188.

MONITORS

The 408 and 412 Monitors bring safety and convenience to
physiological monitor applications. The 412 provides dual-trace
displays of ECG and blood pressure or ECG and optically
sensed peripheral pulse. A rate alarm with stable limits oper-
ates in conjunction with either the ECG channel or systole
events in the PRESSURE/PULSE channel. A unique QRS
detector which ignores pacemakers, amplitude variations, and
most muscle artifacts holds troublesome false alarms to a
minimum. Another first is a built-in test signal which quickly
confirms proper operation of the patient leads and the instru-
ment's ECG channel. A convenient front-panel ECG lead-fault
light indicates loss of electrical contact with the patient.

The 408 is a single-trace monitor providing the same ECG
features and alarm capability as the 412,

Safety is a basic feature of both monitors. The fully-isolated
ECG patient circuit holds leakage current to less than 5 mijcro-
amperes. Both instruments provide battery operation in a com-
pact package weighing under 12 pounds. A fitted accessory
pouch is included for handy storage of patient lead accessory
packages. A variety of options is available to adapt the 408
or 412 to your monitoring requirements.

For complete description of the 408 and 412, see pages 318-
320.
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New Product Summary

TM500 SERIES PRODUCTS

SC 501 OSCILLOSCOPE

The TM 504 Power Module is a four-compartment mainframe
for any combination of up to four TM 500-Series plug-in mod-
ules.

The right-hand compartment is capable of supplying high pow-
er for instruments with high input requirements. The case is
designed for heavy duty usage and has a flexible handle for
portability and stand offs for setting the case either on its end
or side for ease of use.

The SC 501 Oscilloscope is a dc to 5 MHz oscilloscope with
a time base and an auto trigger. The unit can be plugged
into any compartment of a TM 500 Series power module.
Vertical deflection factors are 10 mV/div, 100 mV/div and 1
V/div, =3%. A variable control extends the range to at least
10 V/div. Sweep range is 1s/div to 200 ns/div.

The FG 503 Function Generator is a low-cost, 0.1 Hz to 3 MHz
function generator providing sine, square, and triangle wave-
forms. Sine wave distortion is <0.5% to 20 kHz and square
wave distortion is <5% p-p. Risetime of the square wave
is ~80ns. Linearity of the triangle waveform is better than
1%. VCF range is 1000:1. Output impedance is 50 Q.

The DC 504 Counter/Timer is a low-cost, five-digit counter
with a bandwidth of 80 MHz. It measures frequency from 0.1
Hz to 80 MHz, period from 1 us to 999.99 seconds, and total-
izes events from 0 to 99,999 at a maximum rate of at least
80 MHz. A resolution of 0.1 Hz can be obtained by allowing the
more significant figures of the counter to overflow. The deci-
mal point is automatically positioned. Sensitivity is =20 mV
rms at <15 MHz. Input coupling is selectable ac or dc, and
a trigger level control permits offsets of nominally *1.5V
inputs. Control and data lines, including BCD serial-by-digit
outputs, are available at the back-plane interface for custom-
ized synergistic applications. There is also an Option 1 avail-
able which provides a higher stability, temperature compen-
sated, crystal time base.

The AF 501 Bandpass Filter plug-in is a combination amplifier,

filter and oscillator. It can be used alone (for some applica-
tions) or in conjunction with a counter, dmm or monitor to
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form a small portable instrument package which is extremely
useful in the mechanical measurement area.

The amplifier has a bandwidth of 50 kHz and a gain of from
1 to 500 selectable in nine steps. The bandpass filter has a
center frequency range of 3Hz to 35 kHz selectable in four
decades with the variable frequency control calibrated in Hz
and cycles-per-minute (cpm) and has 2 bandwidths, narrow
and wide. The oscillator covers a range from 3 Hz to 35 kHz
with peak-to-peak output up to 5 volts.

The DD 501 Digital Delay provides digital events delay in a
TM 500 plug-in, A trigger out is initiated after the number of
input events, selected by the five thumb-wheel front-panel
switches, have occurred. A delay-interval output is provided,
suitable for driving TTL logic and for Z-axis intensification.
Maximum events frequency is 85 MHz, and repetitive divide-
by-“N” is possible up to 40 MHz.

Delaying by event rather than time removes display jitter
caused by mechanical speed variances in rotating memories
and also allows the scope operator to easily spread out his
displayed train of pulses for detailed examination.

The PS 505 Power Supply is a variable, low voltage, high cur-
rent dc power supply. It is designed to operate in the high-
power compartment of a TM 504 Power Module. In the high-
power compartment, it provides a floating 3.0 to 5.5V dc at
4.0 A. Operating in a standard compartment of a TM 500 Series
Power Module, the PS 505 will supply at least 1 A non-floating
(negative ground).

The DM 502 Digital Multimeter is a 3'%2-digit multimeter which
measures dc and ac voltage and current, resistance, tempera-
ture and decibels. Maximum resolution as a voltmeter is 100
uV; as an ammeter, 0.1 uA; as an ohmmeter, 0.1 ohms; tem-
perature, 0.1°, and 0.01 dB in the dB mode. Accuracy is 0.1%
in dc volts, 0.5% in ac volts and 0.3% in ohms.

For complete description of TM500 products, see pages 250
to 275.

'
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The 1420-Series Vectorscopes are compact, V2-rackwidth in-
struments designed to display vectors of the chrominance and
burst components of either an NTSC (1420), PAL (1421) or
PAL M (1422) composite video signal. This series provides
a low-cost way to meet basic vectorscope requirements in
CCU’s,VTR’s and similar applications. The instrument is par-
ticularly well suited for side-by-side rackmounting with the
TEKTRONIX 528 Waveform Monitor. The 1420 weighs a little
over 15 pounds with an optional carrying case.

Two loop-through inputs accept the signal for display on the
crt or for externally locking the subcarrier regenerator oscil-
lator. A front-panel lever switch selects the signal from either
of the inputs for phase locking the subcarrier regenerator. A
second front-panel lever switch selects the signal to be dis-
played on the crt and can attenuate one channel for viewing
large signals. A front-panel GAIN control varies the size of
the crt display above and below unity. A phase control pro-
vides continuous 360° rotation of the display.

PAL (1421) and PAL M (1422) displays are switchable to an
“NTSC FORMAT".

For complete description of the 1420-Series see the Tektronix
Television Products catalog.

DISPLAY PRODUCTS

The 605 Storage Display Monitor features variable-persistence
storage and X-Y-Z display capability. Simply turning a dial
varies the length of time a waveform or image is held on the
crt from a fraction of a second to more than 5 minutes.

In addition to variable persistence, outstanding features include
fast (1-div/us) writing speed, 3-MHz X and Y axis bandwidth,
front-panel controls, TTL compatible remote control lines, and
an optional internal time base.

The variable persistence capability of the 605 is particularly
useful for viewing slowly scanned gray scale images and low
repetition rate biophysical or mechanical waveforms. Fast writ-
ing speed makes single shot phenomena viewable at normal
intensity.

Both cabinet and rackmount versions of the 605 are available.
For complete description of the 605, see page 300.

New Product Summary

COMPUTER TERMINAL PRODUCTS

The 4623 Hard Copy Unit is designed to produce permanent,
high quality, 8% x 11-inch copies from the 4023 refreshed ter-
minal. Four-channel input permits one 4623 to provide copies
from up to four terminals. The first copy is produced in about
18 seconds, with additional copies of the same display taking
about 8 seconds each.

For complete description of the 4623, see page 303.

The 4922 Flexible Disc Memory provides a convenient, user-
controlled data storage system for off-line or auxiliary use.

The memory has its own power supply and interface electronics
to make it a stand-alone, local memory and terminal driver.
The 4922, containing two disc drives, can duplicate discs and
store or send lengthy, continuous data streams.

The memory is designed to work with TEKTRONIX 4010-Series
Computer Display Terminals. The memory can store data
from any of the terminal keyboards and send data up onto
any terminal screen. It can send data to (or receive it from)
a computer, or it can deal with a computer-terminal team.

The 4921 Flexible Disc Memory is a single disc unit similar
to the 4922 and offers lower cost to those not requiring two-
disc capability.

For complete description of the 4921 and 4922, see page 310.
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New Product Summary

COMPUTER TERMINAL PRODUCTS

The TEKTRONIX 4953 and 4954 Graphic Tablets provide a con-
venient means for inputting graphics data to a computer, or
onto the terminal screen, or into any other data system. The
4953 tablet is 11 x 11 inches while the 4954 offers a drawing-
board sized tablet, 40 x 30 inches.

Input is made by pen, or where accuracy is required, by a
“mouse” cursor. Users can input points, parts, or all of what
is put on the tablet including maps, graphic hard copies, draw-
ings, schematics, etc.

Resolution is 0.01 inch minimum with repeatability of £1 point.
Operating modes include single point entry, tracking (continu-
ous) entry, cursor tracking and local display.

Either Graphic Tablet interfaces with the TEKTRONIX 4922
Flexible Disc Memory and with the entire family of TEKTRONIX
Graphic Display Terminals.

For complete description of the 4953 and 4954, see page 310.

PROGRAMMABLE CALCULATOR PRODUCTS

The TEKTRONIX 31/10 Graphic Calculator System combines
the powerful computational abilities of the TEKTRONIX 31
Programmable Calculator with the graphing capability of the
TEKTRONIX 4010-1 Computer Display Terminal. The 31 Cal-
culator features English-like programming and a simple key-
board that does math exactly the way it's written. Addition of
the terminal provides large-screen graphic displays of data
from the calculator and also provides access to the peripheral
devices such as hard copy units and remote displays.

The 31/10 forms the ideal local data presentation system. It
can provide immediate plots of data entered from the calculator
keyboard or data resultant from calculations. Software is avail-
able either in software manuals or on a magnetic tape cart-
ridge; keyboard overlays are provided with the tape cartridges
to identify special key functions. This, combined with the
simple keyboard and easy programming, enables even the
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beginning user to generate plots of almost any function which
can be defined mathematically; generate histograms of data
entered manually or recalled from magnetic tape; or generate
plots of single or double arrays of data.

In addition, the 31/10 system represents one of the most secure
data presentation systems on the market today. Data can be
maintained confidentially on a small magnetic tape cartridge
which fits easily into a shirt pocket. Simply turning off the
31/10 clears the memory, insuring that others cannot access
either the program or the data.

A variety of options, interfaces, and peripherals is available
for both the calculator and terminal to increase the effective-
ness of the system. These include items such as additional
steps of memory, alphanumeric thermal printer, hard copy unit,
remote display units, or the Deluxe Data Communications Inter-
face which allows operation of the 4010-1 as a computer termi-
nal when not being used with the calculator.

For complete description of the 31/10, see page 314.

The 31/53 Computer Instrumentation System. Tektronix intro-
duces a major innovation in computer instrumentation systems
with its newly announced 31/53 system. The system contains
an expandable memory processor, a wide range of program
step capability, an alphanumeric keyboard and printer, digital
tape cassettes, a complete library of standard mathematical
and statistical software, and interfacing to D/As and to an
optional high performance digital plotter. The system uses
the multimeters and counters of the TM 500 Series of products.

Capable of data acquisition, data transformation, data pro-
cessing and analysis, the system enables the user to log, store,
compare, and analyze measurement data as it arrives. Volt-
ages to 2 kV, current measurement to 2 amps, resistance mea-
surement to 20 megohms, frequencies from dc to 550 MHz
and a wide range of temperatures in Fahrenheit and centi-
grade—all these are available in a single standard 31/53 sys-
tem. Data can be recorded and viewed on an alphanumeric
thermal printer, an easy to observe readout and a high per-
formance plotter. Data transformation and analysis are accom-
modated by the expandable programming capability of the
system. 512 program steps is the system standard. Up to 1000
memory registers are available.

For complete description of the 31/53, see page 315.

The 4661 Digital Plotter provides low-cost high-performance
graphics for calculator users. The plotting area is 10” x 15”
and vectors of any length within this area are plotted at speeds
from 15 to 22 inches per second. Front panel controls provide
scale selection, independent pen control and a variable set
zero point. Accuracy to *0.0025 inch and +0.4% of vector
length, resolution to 0.005 inch and excellent repeatability are
features of the 4661.

For complete description of the 4661, see page 316.

P

o



Oscilloscope Reference Information
PLUG-IN OSCILLOSCOPES
o Minimum Number of Maximum Delayed Model
Bandwidth** Deflection Factor Trace Operation Sweep Rate Sweep Number Page Price
500 MHz{} 10 mV/div at BW up to 4 500 ps/div X 7904 50 $3400*
10 pV/div R7903 50 2900*
1 mA/div
400 MHzt 20 mV/div at BW up to 8 1 ns/div X 7844 54 5900*
10 uV/div Dual Beam NEW
1 mA/div
250 MHz 20 mV/div at BW up to 4 2 ns/div X 7704A opt. 9 57 2600*
10 pV/div
1 mA/div
200 MHz 10 mV/div at BW up to 4 2 ns/div X 7704A 57 2600*
10 pV/div
1 mA/div
100 MHz 5 mV/div at BW up to 4 5 ns/div X 7603 61 1600*
10 pV/div
1 mA/div
60 MHz 5 mV/div at BW up to 8 10 ns/div X 5403/D40 118 1175*
10 uV/div
0.5 mA/div
50 MHz 5 mV/div at BW up to 2 10 ns/div X Telequipment D83 170 800*
50 uV/div
2 MHz 1 mV/div at BW up to 8 100 ns/div X 5103N/D12 124 965*
10 pV/div Dual Beam
0.5 mA/div
2 MHz 1 mV/div at BW up to 8 100 ns/div X 5103N/D10 124 595*
10 pV/div
0.5 mA/div
Ruggedized Oscillo- 5 mV/div at BW up to 2 5 ns/div X 7603N opt. 11s 64 3025 with
scope system [meets plug-ins
° or exceeds mil-0-
24311 (EC) (AN/USM
281 Specs)]
*Price does not Include plug-ins. 11 GHz with 7A21N direct-access plug-in.
**Bandwidths are realtime, sampling plug-ins that extend bandwidths to 14 GHz are available for most mainframes.
PORTABLE OSCILLOSCOPES
Minimum Maximum Delayed Model
Bandwidth Deflection Factor Dual-Trace Sweep Rate Sweep Number Page Price
350 MHz 5 mV/div at BW X 1 ns/div X 485 141 $4200
200 MHz 2 mV/div at BW X 1 ns/div X 475 147 2650
100 MHz 5 mV/div at BW X 5 ns/div X 465 147 1825
10 MHz 10 mV/div at BW X 100 ns/div 326 157 1725
1 mV/div
5 MHz 5 mV/div at BW X 100 ns/div 221 161 775
NEW
4 MHz 10 mV/div at BW 500 ns/div 323 159 995
1 mV/div
500 kHz 10 mV/div at BW X 1 us/div 214 162 985
1 mV/div
500 kHz 10 mV/div at BW X 1 us/div 212 162 755
1 mV/div
‘ 500 kHz 10 mV/div at BW 1 us/div 211 162 595
1 mV/div




Oscilloscope Reference Information
STORAGE OSCILLOSCOPES
Maximum i
Stored Maximum Type of Minimum Number of Delayed Model
Writing Rate | View Time Storage Bandwidth** Deflection Factor | Trace Operation| Sweep Plug-in Number Page Price
3,000 div/us -H-15 s Fast 100 MHz 5 mV/div at BW up to 2 X 466 151 $3850
w
3 div/us H15s Variable NE
Persistence
2,200 div/us -{-1-30 s Fast Variable 100 MHz 5 mV/div at BW up to 4 X X 7633 70 3650*
Persistence 10 pV/div NEW
400 div/us until erased Fast Bistable 1 mA/div
3 div/us 1130 s Variable
Persistence
2 div/us | until erased Bistable
150 div/us -H~30 s Fast Variable 100 MHz 5 mV/div at BW up to 4 X X 7623A 70 3000*
Persistence 10 pV/div NEW
50 div/us | until erased Fast Bistable 1 mA/div
0.5 dis/us 1130 s Variable
Persistence
0.03 div/us | until erased Bistable
110 div/us Jr-ﬂs s Fast 100 MHz 5 mV/div at BW up to 2 X 464 151 3300
NEW
0.5 div/us t115s Variable
Persistence
5 div/us 1 hr Variable 100 MHz 5 mV/div at BW up to 4 X X 7613 73 2600*
Persistence 10 uV/div
1 mA/div
5 div/us 1 hr Variable 60 MHz 5'mV/div at BW up to 4 X X 5403/D41 116 2275*
Persistence 10 uV/div NEW
0.5 mA/div
5 div/us 4 hrs Bistable 25 MHz 5 mV/div at BW up to 4 X X 7313 75 2000*
Split Screen 10 uV/div
1 mA/div
5 div/us 4 hrs Bistable 25 MHz 10 mV/div at BW up to 2 434 155 2350
Split Screen 1 mV/div
0.8 div/us 10 hrs Bistable 2 MHz 1 mV/div at BW up to 8 X X 5103N/D15 124 1170*
Split Screen 10 pV/div
0.5 mA/div
0.2 div/us 10 hrs Bistable 2 MHz 1 mV/div at BW up to 8 X X 5103N/D13 124 1460*
Dual-Beam 10 pV/div Opt 3
Split Screen 0.5 mA/div
0.02 div/us 10 hrs Bistable 2 MHz 1 mV/div at BW up to 8 X X 5103N/D11 124 1095*
Split Screen 10 pV/div
0.5 mA/div
0.5 div/us 1 hr Bistable 500 kHz 10 mV/div at BW up to 2 214 162 985
1 mV/div
0.25 div/us 1 hr Bistable 10 MHz 10 mV/div at BW up to 2 Telequipment 171 1095
1 mV/div DM64
*Price does not include plug-ins.
**Bandwidths are realtime, sampling plug-ins that extend bandwidths to 14 GHz are available for most mainframes.
-H-View times are at full stored display intensity. They may be increased by using reriuced intensity in the save display mode.
NON-PLUG-IN OSCILLOSCOPES
Minimum Maximum Delayed Model
Bandwidth Deflection Factor Dual-Trace Sweep Rate Sweep Number Page Price
50 MHz 5 mV/div at BW X 10 ns/div X Telequipment D75 170 $1375
1 mV/div NEW
25 MHz 10 mV/div at BW X 40 ns/div X Telequipment D67 169 1025
25 MHz 10 mV/div at BW X 20 ns/div Telequipment D66 169 875
1 mV/div
10 MHz 10 mV/div at BW X 100 ns/div Telequipment D61 169 475
NEW
3 MHz 100 mV/div at BW ~500 ns/div Telequipment S51B 171 280
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BEHIND THE FRONT PANEL . . .

An oscilloscope is a universal measuring instrument capable
of measuring a very wide variety of rapidly changing electrical
phenomena, even if the phenomenon occurs once and lasts only
a fraction of a millionth of a second.

The oscilloscope graphs the changes with relation to time—
measuring the amplitude of the event in its vertical axis, and
its elapsed time on the horizontal axis. The user can deter-
mine whether the voltage is changing positively or negatively,
measure the amplitude and duration of the event and observe
the actual shape of the waveform. ,

The figure is a block diagram of a simplified oscilloscope,
omitting power supplies. The waveform (A) to be observed is
fed into the vertical-amplifier input. The calibrated VOLTS/DIV
control sets the gain of this amplifier. The push-pull output (B
and C) of the vertical amplifier is fed through a delay line to
the vertical-deflection plates of the cathode-ray tube. The pur-
pose of the delay line is explained later on this page.

The time-base generator or “sweep generator” develops a
sawtooth wave (E) that is used as a horizontal-deflection volt-
age. The rising or positive-going part of this sawtooth, called
the “run-up” portion of the wave, is linear. That is, the wave-
form rises through a given number of volts during each unit of
time. This rate of rise is set by the calibrated TIME/DIV con-
trol. The sawtooth voltage is fed to the time-base amplifier.
The phase inverter within the amplifier allows this device to
supply two output sawtooth waveforms (G) and (J) simultane-
ously—one of them positive-going, like the input, and the other
negative-going. The positive-goi'ng sawtooth is applied to the
right-hand horizontal-deflection plate of the cathode-ray tube,
and the negative-going sawtooth is applied to the left-hand
deflection plate. As a result, the cathode-ray beam is swept
horizontally to the right through a given number of graticule
divisions during each unit of time—the sweep rate being con-
trolled by the TIME/DIV control.

In order to maintain a stable display on the cathode-ray tube
screen, each horizontal sweep must start at the same point
on the waveform being displayed. To maintain a stable dis-
play, a sample of the displayed waveform is used to “trigger”
a circuit producing a negative output voltage spike (D) at some
selected point on the displayed waveform. This triggering spike
is used to start the run-up portion of the time-base sawtooth.
Therefore “triggering” is synonymous with the starting of the
horizontal sweep of the trace at the left-hand side of the grati-
cule.

A rectangular ‘“unblanking” wave (F) derived from the time-
base generator is applied to the grid of the cathode-ray tube.
The duration of the positive part of this rectangular wave cor-
responds to the duration of the positive-going or run-up part
of the time-base output, so that the beam is switched on-during
its left-to-right travel and is switched off during its right-to-left
retrace. '

Oscilloscope Reference Information

In the case shown, the leading edge of the waveform being
displayed is used to actuate the trigger circuit. Yet we may
want to observe this leading edge on the screen. Without addi-
tional circuitry this would be an impossibility, since the trigger-
ing and unblanking operations require a measurable time in-
terval (P), often about 0.15 microsecond. To permit us to see
the leading edge, a delay (Q) of about 0.25 microsecond is
introduced by the delay line in the vertical-deflection channel,
after the point where the sample of the vertical signal is tapped
off and fed to the trigger circuit.

The delay line retards the waveform to the vertical-deflection
plates until the trigger and time-base circuits have had an op-
portunity to get the unblanking and horizontal-sweep operations
under way. In this way, we can view the leading édge of that
waveform even though it was used to trigger the horizontal
sweep.

If the delay line were not used, we would see only that portion
of the waveform following the instant designated as (T) in wave-
form (A).

THE OSCILLOSCOPE BLOCK DIAGRAM

VERTICAL
AMP.

TRIGGER
VOLTS/DIV




Oscilloscope Glossary of Terms

The following discussion is intended to clarify the significance
of many of the technical terms used to describe oscilloscopes.
The information is intended for those who, being responsible for
buying or recommending such instruments, feel a need for a bet-
ter understanding of the relative importance of different features.

Considerations such as workmanship, component quality and
construction layout have important bearings on reliability and
serviceability but, unfortunately, cannot be adequately specified.
The quality and availability of technical assistance before and
after purchase are other matters deserving considerable atten-
tion. However, they too can be appraised only after experience.

RISETIME AND BANDWIDTH

The first qualification generally sought in a scope is adequate
risetime or adequate response to high frequency sinewaves
(bandwidth). Risetime is the more important specificatibn for
“faster” scopes, and bandwidth the more frequently used speci-
fication for ‘‘slower” scopes. The product of risetime and
bandwidth should produce a factor whose value lies between
0.33 and 0.35 when the transient response is optimum. And,
ideally, scopes should have a vertical system capable of ris-
ing in about one-fifth the time that the fastest step-signal ap-
plied rises. In such a case, the risetime of the signal (as indi-
cated on the scope) will only be in error by approximately 2
percent.

When selecting an oscilloscope, the minimal requirements for
its bandwidth can be estimated using the following rule of
thumb:

Bandwidth (minimal) = 5[ Bandwidth Fac-

tor of 0.34)

Bandwidth Factor | (assuming a
Fastest Risetime

_ 1.70
~ Fastest Risetime
For example: assume a risetime of 0.02 microseconds,
1.70
0.02 x 10°

= 85x10°

In other words, select a scope with greater than 85 MHz band-
width or less than 0.004 microsecond risetime (0.02 microsec-
onds /5).

Very accurate risetime measurements are not as common as
risestime comparisons. When comparing the risetimes of two
signals, scopes having a risetime equal to the risetime of the
signals applied are usually considered adequate.

Bandwidth (minimal) —=

SWEEPS AND SCALES
Except in special cases, oscilloscopes have bulit-in sawtooth
sweep generators for producing constant-speed horizontal beam
deflection. In early scopes, these generators ran continuously
and horizontal calibration was based on their repetition fre-
quency. In most modern laboratory scopes, sweeps are cali-
brated in terms of a direct unit of time for a given distance of
spot travel across the screen; hence the term, “time base.” The
present system permits such advantages as:
1. Direct measurement of time between events (waveforms)
2. Viewing and measuring small portions of pulse trains
3. Viewing and measuring random or aperiodic events
4. Viewing and measuring single non-recurrent events
The units of distance are usually inches, centimeters (or frac-
tions thereof) or ‘‘divisions.” The choice of an appropriate
length for a division is based on the manufacturer’s knowl-
edge of the scope’s capabilities and other factors affecting
his best opinion. One major division is the unit of distance
in a specification. Some instruments have different distance-
units for the vertical and horizontal scales.
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A transparent scale is fitted against the face of the crt or in
more modern instruments, inside the crt. This scale allows time
and amplitude to be read directly. These graduated scales
(graticules) often have small markings which subdivide the
major divisions to assist in making accurate measurements.
Such subdivisions should not be interpreted as the distance unit
in a specification.

Referring to time bases in terms of relative sweep speeds (hori-
zontal velocity of the spot) is a common, but incorrect practice.
Instead they are specified by a term which is actually the re-
ciprocal of speed: time per division (Time/Div).

Fast and Slow Sweeps

Selecting an appropriate sweep rate is based on the nature of
the investigation. Given a particular frequency response, a
sweep is usually considered adequate if it is capable of dis-
playing one cycle of the upper passband frequency across the
full horizontal scale. High-frequency scopes seldom have
sweeps which are that fast.

To measure risefime as accurately as possible, a step-signal
(squarewave, rectangular pulse, etc.) should occupy most of the
full vertical scale, and the rising portion of the signal should
be displayed at nearly a 45° slope. This requirement can
be met only if the fastest sweep is able to move the beam a
horizontal distance nearly equal to the full vertical scale in a
time interval equal to the risetime of the vertical deflection
system. Because of the compounding difficulties and costs of
providing extremely fast sweeps which are both linear and
accurate, the requirement is seldom met by scopes having very
good vertical deflection risetime capabilities.

Fortunately, most risetime measurements are not made to de-
termine actual risetime, but are done to decide whether cer-
tain limits are met or exceeded. In such cases, an adequate
comparison with a standard signal of known risetime can usu-
ally be made, using a sweep having a relatively poor figure
of merit, if the vertical deflection system risetime is good
enough.

Sweep Magnification/Sweep Delay

Sometimes it is desirable to display parts of waveforms which
elapse considerably later than suitable sweep triggering sig-
nals occur. If the duration of the waveform is short compared
to the duration of a full sweep, an accurate examination may
not be possible. Therefore it may be necessary to magnify
(expand) the display for the time interval during which a par-
ticular event occurs. Portions of sweeps may be magnified
by increasing the gain of the horizontal amplifier (allowing
either or both ends of the sweeps to go off-screen) and posi-
tioning the display so that the desired portion is on-screen.
This is a simple way to meet the need. Another way is to gen-
erate suitably delayed sweep triggering signals so that fast
sweeps may be triggered just prior to the moment when the
signal to be examined occurs. The first method delays the
presentation of a sweep portion; the second method delays
the actual generation of the displayed sweep. Calibrated sweep
delay can provide some advantages over ordinary sweep mag-
nification, cost and simplicity not being among them. These
advantages are:

1. Greater ratios of effective magnification.

2. Elimination of “time jitter” or ‘“time drift” of displayed
waveforms.

3. Greater accuracy of time-interval measurements between
waveforms.

4. Better long-term accuracy of the displayed time base.
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Delaying/Delayed Sweep

o Delaying-sweep measurements are based on the use of two

linear calibrated sweeps. The first sweep, commonly called
the delaying sweep, allows the operator to select a specific
delay time. When this time is reached, the delayed sweep
starts. The delayed sweep typically is a decade or two faster
than the delaying sweep and offers additional resolution. The
combinations of these two sweeps offer extra resolution and
increase accuracy of time interval measurement.

To understand delaying-sweep operation, it is necessary to
understand the time relationship between the delaying sweep
and the delayed sweep. To illustrate, assume an event occurs
that starts the delaying sweep at time t,.. The delaying-sweep
voltage ramp is applied to a voltage comparator that produces
a trigger pulse at a later point in time, t.. This trigger pulse oc-
curring at t, starts the delayed sweep. Delay time, then, may
be defined as the difference in time between the start of the
delaying sweep and the start of the delayed sweep and can be
expressed as t;, — t,.

The accuracy of delay time is basically determined by the
delaying sweep and the potentiometer which sets the thresh-
old level of the comparator. The horizontal amplifier and crt
do not affect the accuracy of the delay time. Since an intensifying
pulse indicates where the delayed sweep starts with respect
to the delaying sweep, the actual delay time can be determined
independently of horizontal amplifier and crt considerations.
The portion of the delaying sweep that is intensified is a direct
function of the duration of the delayed sweep.

Oscilloscope time-interval measurements usually involve find-
ing the period of time between two events. By adjusting the
delay-time multiplier (DTM), which controls a potentiometer in
the comparator circuitry, the delay time from the start of the
delaying sweep to both events is determined. The time between
these events is the difference between their corresponding de-
lay times.

The resolution of these delay times can be refined, thus im-
proving the time-interval-measurement accuracy, by driving
the horizontal amplifier with the delayed sweep. The intensi-
fied portion of the delaying-sweep presentation would then be
displayed over the full crt display. This appears as a X10 mag-
nified display since 1/10 of the original waveshape time is now
displayed over the same graticule area. A delaying-sweep
oscilloscope, then, acts as an enlarger whose magnification
power is the ratio of the delaying-sweep rate to the delayed-
sweep rate.

Single-Sweep

In applications where the displayed signal is not repetitive
or varies in amplitude, shape, or time a conventional repeti-
tive display may produce a jumbled presentation. This can be
avoided by using an oscilloscope with a single-sweep feature.
To operate the single-sweep feature, first make certain the trig-
ger circuit will trigger on the event to be displayed. Arming
of the sweep is done typically with the push of a switch, a
lamp should light and stay lit indicating the trigger circuit is
armed and ready for a trigger signal. When the circuit is trig-
gered the sweep will run, the ready light will go out, indicating
that the circuit has been triggered. The sweep is then blocked
until the sweep circuit is rearmed. This feature is particularly
useful for photographic recording.
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Sweep Switching

Sweep-switching oscilloscopes offer dual-beam measurement
capabilities with a single-beam crt for most repetitive signals.
Found in the newer instruments, sweep switching provides
dual-trace, independent time-base displays and simultaneous
delaying and delayed-sweep displays. It can also provide four-
trace displays using dual-trace vertical systems with sweep-
switched Horizontal Systems.

MULTIPLE INPUTS

It is very useful to permit viewing of any or all of a number
of input signals without disturbing connections to the oscillo-
scope. Multiple-input amplifiers are available which will dis-
play signals in consecutive order.

Switched Inputs & Dual Beam

Oscilloscopes which feature either dual-trace or dual-beam cir-
cuitry are capable of displaying two input signals. The dual-
trace scope incorporates electronic switching which alternates
the single electron beam between the two displays generated
by the input signals. However, the dual-beam scope has two
electron beams within its crt which enables it to display two
input signals separately and simultaneously.

There are distinct advantages to both types of scopes. Two
simultaneous, non-recurrent signals of short duration may be
displayed on a dual-beam scope, but not on a dual-trace scope.
Also, some dual-beam scopes can display non-recurrent sig-
nals on different time bases. The principal advantages of dual-
trace scopes are lower cost and intrinsically better comparison
capabilities.

Extension of the dual-trace principles has produced newer os-
cilloscopes capable of displaying eight traces in the multiple-
trace options.

Steady displays of two signals which are not synchronous
with each other may be displayed on dual-trace scopes. To
achieve this result, the triggering signals may be switched in
synchronism with the input signals. A useful application for
this type of display involves using one of the available wave-
forms as a standard. Dual-beam scopes also permit this kind
of comparison.

Electronic switches are capable of switching in two ways:
rapidly during sweeps or synchronously during sweep retrace
intervals. The first way is usually called ‘“‘chopped,” the sec-
ond way ‘“alternate.” The alternate mode is used more fre-
quently and is preferred for displays employing faster sweeps.
The chopped mode usually is reserved for comparing low-fre-
quency recurrent signals or long-duration, non-recurrent signals.

When displaying two very bright traces using the chopped
mode, the display may show the chopping waveform transients
as faint lines connecting the two traces. Some scopes blank
(turn off) the crt beam during these transition intervals to pre-
vent them from appearing in the display.

The chopping rate (frequency) should be as high as possi-
ble so long as the resulting traces are not broadened signifi-
cantly by distortion of the chopping signal. When the chopped
mode is used with relatively fast non-recurrent sweeps, the
traces are comprised of separate segments, the number of
segments depending on the chopping rate and the sweep dura-
tion. For instance, if the chopping rate is 1 MHz and the sweep
duration is 0.1 millisecond, there will be 100 segments in each
trace. How well these separate segments depict all the detail
in the two waveforms establishes the limits of usefulness of the
chopped mode compared to an alternately-switched display
or a dual-beam scope.
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Differential, Balanced or Push-Pull Inputs

Push-pull signals may be introduced to the vertical-deflection
system through differential or balanced amplifiers. They pro-
vide a feature beyond mere accommodation of push-pull sig-
nals: they have the ability to cancel or reject, to a high degree,
any signal components equal in amplitude and phase that ap-
pear at both inputs. This ability explains the term “differential
amplifier” since essentially only the difference between two
signals is amplified. Such amplifiers provide a simple and ac-
curate means of measuring the difference between two signals.
They also provide a means of rejecting most of any unwanted
signal components common to both inputs, such as power line
“hum.”

Oscilloscope measurements of voltage can be made with
great accuracy using a differential comparator. A differential
comparator consists of a differential input amplifier used in con-
junction with an accurately calibrated adjustable-voltage source.
When operating as a calibrated differential comparator or slide-
back voltmeter, the calibrated dc comparison voltage is inter-
nally applied, to differentially offset any unwanted portion of the
applied signal; this allows relatively small ac or dc signals
riding on top of relatively large ac or dc signals to be mea-
sured. Differential comparator units may be used to make the
following measurements: (1) measure dc voltages, (2) measure
small ac or dc signals superimposed on dc, (3) measure small
ac signal variations on large ac, and (4) measure high-ampli-
tude low-frequency ac signals.

Common-Mode Rejection

The definition of the term ‘‘differential amplifier” correctly im-
plies a rejection of equal-amplitude, coincident signals. How-
ever, the degree of rejection depends primarily on the sym-
metry of the amplifier inputs. The amount of difference signal
from a particular amplifier is documented with a mathematical
relationship that is called the common-mode rejection ratio
(cmrr). This ratio and associated terms are defined as follows:

Common-Mode: The signals that are identical with respect
to both amplitude and time.

Common-Mode Rejection: The ability of a differential ampli-
fier to reject common-mode signals.

Common-Mode Rejection Ratio: The ratio of the amplitude
of the common-mode input signal to the amplitude of the
difference signal displayed on the crt.

Since the differential amplifier is part of an oscilloscope,
the output signal used to calculate the cmrr is measured from
the crt screen and volts-per-centimeter switch setting. Thus,
a differential amplifier that produces a .005-volt output when
driven by 5.0 volts of common-mode signal has a cmrr of
5/.005 or 1000:1.

Factors Which Affect Cmrr

Frequency: Since the common-mode output voltage is a fac-
tor of phase difference, as well as gain between channels, the
frequency of the input common-mode signal has a direct bear-
ing on the cmrr. Generally the cmrr decreases as the fre-
quency of the input signal increases. (Exception: With ac-
coupled input, the cmrr can become greater as frequency
is increased within the 1-Hz to 100-Hz range.)
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Amplitude: The term ‘“maximum common-mode input voltage”
(common-mode signal range) means the maximum voltage that
will not overdrive the amplifier. This should not be confused
with the maximum non-destructive input voltage which is re-
lated to the breakdown limits of the amplifier components. The
cmrr decreases as the input voltage increases. If the volt-
age applied to the input is raised beyond the maximum com-
mon-mode input voltage specified for the amplifier, at some
point the input circuit will be overdriven, diminishing the valid-
ity of the common-mode rejection ratio. Once this occurs,
further increase of the common-mode voltage will cause a dis-
proportionate increase in the amplitude of the crt display.
This discussion of input voltage also applies to pulses and
squarewaves as well as sinewaves. Since these waveforms
contain components of many frequencies, it is difficult to pre-
dict the shape of the resultant waveform that a differential
amplifer may display.

Source impedance: The specified cmrr assumes the points
being measured have identical source impedance. The source
impedance and the amplifier input impedance form an RC divi-
der which determines the portion of the signal that appears
across the amplifier input, and the apparent effect on cmrr.

Signal Transporting Leads: A principal requirement for maxi-
mum cmrr is that the signals arrive at the two amplifier inputs
in precisely the same phase and amplitude. Slight differences
in attenuation factors, or phase shift between two input atten-
uators may reduce the cmrr 20% or more.

Ground Connections: Proper grounding reduces signals gen-
erated from ground-loop currents. It is best to electrically con-
nect the probe or signal lead shields together at the probe body
or instrument, but not to the signal source ground.

In differential measurements each input of the amplifier acts
as a mutual reference and ground connections are only used
for safety reasons. (The term differential input is synonymous
with floating input.)

Summing Inputs

A type of dual-input arrangement available on some ampli-
fiers, opposite in character to differential input, is the summing
input. This amplifier rejects out-of-phase signal components
which are equal in amplitude and adds those components which
are of the same phase. Since this amplifier adds or subtracts,
it is known by the descriptive term ‘“added algebraically.”

SELECTING SPECIAL TYPES
OF OSCILLOSCOPES

Plug-In and Non-Plug-Iin

Tektronix, Inc. has oscilloscopes available in two forms: plug-in
types and a self-contained, non-plug-in type.

The plug-in type consists of a mainframe containing its skeleton
components—the low-voltage and high-voltage power supplies
and the crt and its associated circuitry. With this type of main-
frame, the entire vertical amplifier is a plug-in unit, and the
time base and horizontal-sweep amplifier comprise another
plug-in unit. The 561B and 564B utilize this type of design.
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Other types of mainframes may also contain the vertical-de-
flection amplifier and the entire horizontal-sweep circuit. With
this type, only a vertical preamplifier is contained in a plug-in
unit (550 Series). Still another type of mainframe may con-
tain the horizontal-sweep amplifier and the vertical-deflec-
tion amplifier in which case the vertical preamplifier is con-
tained in one plug-in unit, and the time base or sweep generator
is contained in another plug-in unit. This is the design of the
7000, 5100, and 5400 Series. The 5100 and 5400 Series ac-
cept two vertical preamplifiers and one time base; the 7000
Series, likewise can accept two vertical preamplifiers and one
or two time bases.

With a wide range of plug-in units, particularly in the vertical-
preamplifier line, one can convert an instrument to accommo-
date any one of a number of types of displays (dual-trace,
four-trace, differential, operational amplifiers, sampling, spec-
trum analysis, etc.) simply by changing vertical-preamplifier
plug-in units. In fact, the 7000 Series also offers digital-multi-
meter and digital-counter plug-in units.

The non-plug-in oscilloscope has all circuits included in the
single instrument and usually is designed solely for voltage/
time measurements. The advantage of the non-plug-in oscillo-
scope is that equal or better performance in any one measure-
ment area usually can be obtained for less cost, compared
to the plug-in type. Also, the non-plug-in type is usually smaller
and sometimes provides the option of battery operation. Its
chief disadvantage of course is its lack of versatility in com-
parison to the plug-ins.

Turn to pages 23 and 24 for a brief description of the out-
standing features offered by each oscilloscope series.

Portable

There are high quality TEKTRONIX Portable Oscilloscopes to
meet requirements of mobility, small size, light weight and
durability. For a full description of the characteristics of the
portable oscilloscopes, turn to page 138.

Storage

Storage crt's have the ability to retain and display the image
of an electrical waveform on their tube face after the waveform
ceases to exist. This image retention may be from a few sec-
onds to several hours. The stored display may be erased to
make way for storage of a later waveform. Storage tubes may
also be operated as conventional (non-storage) tubes.

Storage oscilloscopes allow easy, accurate evaluations of
slowly changing phenomena that would appear only as slow
moving dots and of rapidly changing nonrepetitive waveforms
whose images would flash across the crt. Storage can reduce
the time to photograph scope traces by allowing you to “com-
pose” the picture. Unwanted displays can be erased as many
times as necessary before the photograph is taken.

TEKTRONIX oscilloscopes use three types of storage crt’s
—the TEKTRONIX proprietary bistable phosphor storage tube,
a new fast transfer tube, and a variable persistence tube.

Recent developments in transmission storage tubes at Tek-
tronix, Inc. have resulted in a very fast stored writing speed
—3000 div/us or 1350 cm/us. Although similar types of storage
have been used for retaining relatively slow signals, Tektronix,
Inc. has refined the techniques to make them applicable to
storage of high-speed oscilloscope displays.
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The fast transfer crt is a mesh tube with a normal (P31) phos-
phor. The crt has four modes of operation — fast transfer,
bistable, variable persistence and nonstore. Fast transfer stor-
age is unique for the storing and long-term viewing of fast,
nonrepetitive signals. The waveform will remain visible until
erased.

The variable persistence mode allows a selection of the time
a stored image can be viewed. The storage persistence can
be adjusted so the entire waveform can be viewed while the
stored display just fades from view as the new waveform is
being plotted. With the save feature, a display can be stored
for further analysis if desired.

Applications for variable persistence storage include real
time, spectrum analysis, time-domain reflectometry, sampling
and other measurements which require slow sweep displays.
For fast repetitive sweeps, the storage persistence can be set
so multiple traces are displayed before the first trace fades
from view. Then you can view changes in signal response
with changes in circuit conditions, time or adjustments. This
method can also be used to provide display integration so only
those portions of a repetitive signal which are coincident are
displayed. Any aberration or jitter which is not common to
all repetitive traces will not be stored or displayed. Low rep-
etition rate, fast risetime signals that are not discernible on
conventional crt’s can be easily viewed. This type of stor-
age provides the best display when storing displays which
have varying intensities, such as delayed sweep or with Z-axis
intensity modulation. Variable persistence storage provides
very good displays for photographs due to the contrast of
dark background and bright waveforms.

The bistable mode allows waveforms to be stored and displayed
until erased.

The bistable phosphor crt utilizes a special phosphor having
two stable states — written and unwritten. Bistable phosphor
crt’s have two modes of operation — storage or conventional.

Most bistable phosphor crt’'s have a split-screen viewing area
which allows each half to be used individually for storage dis-
plays. The split-screen feature provides many unique appli-
cations. With this system, a reference waveform can be stored
on one half of the screen and the other half can be used to
store the effect that calibration adjustments or the insertion
of filters, etc., have on circuit operation. If desired, this tech-
nique can be used where the reference portion operates in
the stored mode and the other half of the display monitors
an external input. A unique application of this split-screen
technique involves speech therapy where the normal speech
pattern is recorded on the upper half of the storage screen
and the patient’s attempts to match this pattern are recorded
on the lower half. Of course with split-screen operation, the
lower half may be erased as many times as desired without
affecting the stored information on the upper screen.

Sampling Oscilloscopes

A very significant advancement in the art of oscilloscope de-
sign is a system employing sampling techniques. The tech-
nique is very similar, in principle, to the use of stroboscopic
light to study fast mechanical motion. Progressive samples of
adjacent portions of successive waveforms are taken; then they
are ‘“stretched” in time, amplified by relatively low-bandwidth
amplifiers and finally shown, one sample at a time, on the
screen of a cathode-ray tube. The graph then produces a rep-
lica of the sampled waveforms. The principal difference in ap-
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pearance, between displays made by sampling techniques and
conventional displays, is that those made by sampling are
comprised of separate segments or dots. This technique is
limited to depicting repetitive signals, since no more than one
sample is taken and displayed each time the signal recurs.

The sampling method, however, provides a means for examin-
ing fast-changing signals of low amplitude that cannot be ex-
amined in any other way. The system is capable of resolving
events that occur in less than 30 picoseconds, on an “equiv-
alent” time base of less than 20 picoseconds per division and
which have less than 5 mV of peak amplitude.

A recent innovation to sampling is the random sampler. The
random sampler constructs a display of a repetitive waveform
in a manner much like a conventional sampling oscilloscope;
however it incorporates a very significant difference for the
user—no delay line or pretrigger is required for lead time to
be visible in the display. The benefits afforded by this feature
are:

1. Signals with no source of pretrigger can be observed.

2. The inherent risetime limitation of signal delay lines is
eliminated.

3. It is no longer necessary to work into the 50-Q character-
istic impedance of a delay line, so high impedance can
be retained.

4. External triggers may occur prior to, coincident with,
or after the displayed signal with lead time still visible
in the display.

5. Display time jitter otherwise caused by pretrigger-to-signal
jitter is eliminated.

The main limitation of random sampling is that the signal repe-
tition rate must not be too low.

Digital Processing Oscilloscopes

Digital Processing Oscilloscopes (DPO’s) represent a new
concept in instrumentation. Flexible signal acquisition supple-
mented by information processing capabilities gives you un-
equaled measurement and analysis performance. Fingertip
command of program functions enables complex analysis of
acquired data in seconds. For more information, refer to
pages 38-43.

Transient Digitizer

The R7912 Transient Digitizer in Waveform Digitizing Instru-
ment (WDI) configurations enables you to observe, measure,
digitize, and analyze events that occur once or seldom, and
exist for less than a nanosceond. For more information on
the R7912 Transient Digitizer and WDI configurations refer to
pages 44-47.
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OTHER INSTRUMENTS
Time-Domain Reflectometers

Maintaining the fidelity of electronic signals that have to be
transmitted from point to point is of concern to many who
design, build, and maintain electronic equipment. The coaxial
transmission line is most commonly used for communications
work. Determining transmission line performance may vary
from a simple visual inspection to use of elaborate instrumen-
tation that requires a great deal of skill and time. Time-Domain
Reflectometry is a sophisticated but simple technique of identi-
fying and locating trouble spots.

A time-domain reflectometer is basically like radar, employ-
ing a pulse generator and a display device for reflections. The
pulse generator output is coupled to the vertical input of the
display device and to the one end of the coaxial cable under
test. The pulse travels down the cable and any discontinuities
it encounters causes voltage to be reflected and displayed.
TDR not only identifies a discontinuity . . . it locates it in time
and distance.

Spectrum Analyzers

TEKTRONIX Spectrum Analyzers, built as plug-in accessories
for oscilloscopes and as complete portable instruments, cover
frequencies from 0Hz to 40 GHz (Gigahertz).

For additional information please see the section dedicated
to Spectrum Analyzers.

ENVIRONMENTAL CHARACTERISTICS

The environmental characteristics listed include some or all of
the following:

Temperature, Altitude, Humidity, Vibration, Shock and Electro-
magnetic interference (emi, previously rfi).

Sample production instruments are tested periodically as part
of a continual quality control process. Complete tests on every
production instrument are undesirable as well as uneconomical.

The specifications for humidity, vibration, shock and transpor-
tation are intended to be beyond what can be expected in
use, and operation at these extremes may cause minor physical
deterioration. Such operation, however, should not cause elec-
trical performance deterioration outside specifications. The
specifications for temperature and altitude are such that con-
tinual use at the limits will not cause significant short-term dete-
rioration. Naturally, higher temperature operation can be ex-
pected to reduce long-term reliability and should be avoided
if possible. The emi test is completely non-destructive.

For more specific information on the environmental charcter-
istics and how they apply to given instruments, please refer
to the page covering that instrument.
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POWER SOURCE CONSIDERATIONS

In general, instruments are factory wired for the nominal voltage
of the country of manufacture. Most newer instruments provide
quick-change line-voltage selectors for convenient selection of
line-voltage operating ranges. Transformer taps in other instru-
ments can be changed to accommodate specific line-voltage
operating ranges or can be factory wired for a specific range if
specified on the purchase order. TEKTRONIX instruments are
designed with electronically-regulated power supplies to com-
pensate for changing line voltages.

Most TEKTRONIX instruments are designed for operation from a
power source with its neutral at or near ground (earth) potential.
They are not intended for operation from two phases of a multi-
phase system, or across the legs of a single-phase three-wire
system (220 V).

Except for some double-insulated instruments, most TEKTRONIX
instruments are equipped with either a three-conductor attached
power cord, or a three-terminal power-cord receptacle. The
third wire, or terminal, is connected directly to the instrument
frame, and is intended to ground the instrument to protect
operating personnel.

Power-cord color coding follows one of the two following
schemes:

Scheme 1 Scheme 2
Line Black Brown
Neutral White Light blue

Ground (safety earth) Green-yellow Green-yellow

CATHODE-RAY TUBE PHOSPHOR DATA

The catalog description of each oscilloscope indicates the
phosphor normally supplied or offered as an option.

Human Eye Response

An important factor in selecting a phosphor is the color or
radiant energy distribution of the light output. The human eye
responds in varying degrees to light wavelength from deep red
to violet. The human eye is most sensitive to the yellow-green
region, however, its responsiveness diminishes on either side
in the orange-yellow area and the blue-violet region. The eye
is not very receptive to deep blue or red.

If the quantity of light falling on the eye is doubled, the
brightness “seen” by the eye does not double. The brightness
of a color tone as seen is approximately proportional to the log
of energy of the stimulus.

The term luminance is the photometric equivalent of bright-
ness and is based upon measurements made with a sensor hav-
ing a spectral sensitivity curve corrected to that of the average
human eye. The unit commonly used for luminance measure-
ments is the footlambert. The term /uminance implies that data
has been measured in a manner, or has been so corrected, to in-
corporate the CIE standard eye response curve for the human
eye. CIE is an abbreviation for “Commission Internationale de
I’Eclairage” (International Commission on lllumination). The
luminance graphs and tables are therefore useful only when the
phosphor is being viewed.

Phosphor Burning
When a phosphor is excited by an electron beam having an
excessively high current density, a permanent loss of phosphor

efficiency may occur. The light output of the damaged phosphor
will be reduced and in extreme cases complete destruction of
the phosphor may result. Darkening or burning occurs when the
heat developed by electron bombardment cannot be dissipated
rapidly enough by the phosphor.

The two most important and controllable factors affecting the
occurrence of burning are beam-current density (controllable
with the Intensity, Focus and Astigmatism controls) and the
length of time the beam excites a given section of the phosphor
(controllable with the Time/Div control). Under normal condi-
tions in crt’s with grid unblanking, the quiescent voltage on
the control grid will hold the tube in cutoff and no spot will
be present on the screen.

The typical phosphor is about 10% efficient. This means that
of the total energy from the beam, 90% is converted to heat and
10% to light. A phosphor must radiate the light and dissipate
the heat; or as any other substance, it will burn. Remember,
burning is a function of intensity and time. Keeping intensity
down or the time short will save the screen.

For more specific information regarding the best-suited phos-
phor for your particular applications, please confer with your
Tektronix Field Engineer, Representative or Distributor. He
will know the factors that must be considered in selection of a
phosphor for any given application. For example, P11 is excel-
lent for waveform photography but due to its short persistence,
it is not well suited for applications requiring visual observation
of low-speed phenomena.

Phosphors are rated in several parameters, such as color of
fluorescence or phosphorescence, decay, etc. The following
table describes the more commonly used phosphors.

PHOSPHOR DATA CHART

Phosphorescence Relative
Where Different Photographic Decay to Relative Ordering
K From Relative Writing 0.1% Burn Information
Phosphor F Flu - Luminance?! Speed? (in ms) Resistance Comments Option
P1 Yellowish-green — 50% 20% 95 Medium Replaced by P31 in Special
most applications. order
P2 Bluish-green Yellowish-green 55% 40% 120° Medium Good compromise for Special
high high- and low-speed order
applications.
P4 White — 50% 40% 20 Mg]dl#m Television displays. 74
gl
P7 Blue Yellowish-green 35% 75% 15003 Medium Long decay, double- 76
layer screen.
P11 Purplish-blue —_ 15% 100% 20 Medium For photographic ap- 78
plications.
P31 Yellowish-green — 100% 50% 32 High General purpose, 80
: brightest avallable
phosphor.

1Taken with a Spectra Brightness Spot Meter which incorporates a CIE standard eye filter.

Representative kV aluminized screens. P31 as reference.

2P11 as reference with Polarold 410 film. Representative of 10 kV aluminized screens.

3Low level lasts over one minute under conditions of low ambient illumination.
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Oscilloscope Glossary of Terms

accelerating voltage—The cathode-to-
viewing-area voltage applied to a cath-
ode-ray tube for the purpose of acceler-
ating the electron beam.

alternate display—A means of displaying
output signals of two or more channels
by switching the channels in sequence.

astigmatism—In the viewing plane of the
cathode-ray tube, any deviation of the
indicating spot from a circular shape.

attenuator—A device for reducing the
amplitude of a signal without deliberate-
ly introducing distortion.

automatic triggering—A mode of trigger-
ing in which one or more of the trigger-
ing circuit controls are preset to condi-
tions suitable for automatically displaying
repetitive waveforms. The automatic
mode may also provide a recurrent trig-
ger or recurrent sweep in the absence
of triggering signals.

bandwidth—Of an oscilloscope, the dif-
ference between the upper and lower
frequency at which the voltage or cur-
rent response is .707 (—3dB) of the
tesponse at the reference frequency.
Usually both upper and lower limit fre-
quencies are specified rather than the
difference between them. When only
one number appears, it is taken as the
upper limit.

Note 1: The reference frequency shall be
(1) for the lower bandwidth limit, 20 times
the limit frequency, and (2) for the upper
bandwidth limit, 1/20 the limit frequency.
The upper and lower reference frequen-
cies are not required to be the same.

Note 2: This definition assumes the am-
plitude response to be essentially free
of departures from a smooth roll-off char-
acteristic.

Note 3: If the lower bandwidth limit ex-
tends to dc, the response at dc shall
be equal to the reference frequency, not
—3dB from it.

beam finder—A provision for locating the
spot when it is not visible.

blanking—Extinguishing of the spot. Re-
trace blanking is the extinction of the
spot during the retrace portion of the
sweep waveform. The term does not
necessarily imply blanking during the
holdoff interval or while waiting for a
trigger in a triggered-sweep system.

brightness—The attribute of visual per-
ception in accordance with which an
area appears to emit more or less light.

chopped display—A time-sharing method
of displaying output signals of two or
more channels with a single cathode-
ray tube gun, at a rate which is higher
than, and not referenced to, the sweep
rate.

chopping transient blanking—Th
of blanking the indicating spot d
switching periods in chopped
operation.
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common-mode signal—The instantane-
ous algebraic average of two signals
applied to a balanced circuit, both sig-
nals referred to a common reference.

conventional mode—That mode of oper-
ating a storage tube where the display
does not store but performs with the
usual phosphor luminance and decay.

deflection blanking—Blanking by means
of a deflection structure in the cathode-
ray tube electron gun which traps the
electron beam inside the gun to extinguish
the spot, permitting blanking during re-
trace and between sweeps regardless of
intensity setting.

deflection factor—The ratio of the input
signal amplitude to the resultant dis-
placement of the indicating spot (for ex-
ample, volts/division).

delay pickoff—A means of providing an
output signal when a ramp has reached
an amplitude corresponding to a certain
length of time (delay interval) since the
start of the ramp. The output signal may
be in the form of a pulse, a gate, or sim-
ply amplification of that part of the ramp
following the pickoff time.

delayed sweep—A sweep that has been
delayed either by a predetermined peri-
od or by a period determined by an ad-
ditional independent variable.

dual beam—A multi-trace cathode-ray
tube which produces two separate elec-
tron beams that may be individually or
jointly controlled. In contrast to dual-
trace operation, waveforms are not
chopped or switched, they are gener-
ally brighter and have minimum phase-
relationship error.

dual-trace—A multi-trace operation in
which a single beam in a cathode-ray
tube is shared by two signal channels.
See alternate display, chopped display
and multi-trace.

focus—Maximum convergence of the
electron beam manifested by minimum
spot size on the phosphor screen.

Gaussian response—A particular frequen-
cy response characteristic following the
curve y(f) — e -2, Typically, the fre-
quency response approached by an am-
plifier having good transient response
characteristics.

geometry—The degree to which a cath-
ode-ray tube can accurately display a
rectilinear pattern. Generally associated
with properties of a cathode-ray tube; the
name may be given to a cathode-ray tube
electrode or its associated control.

graticule—A scale for measurement of
quantities displayed on the cathode-ray
tube of an oscilloscope.

Input RC characteristics—The dc re-
sistance and parallel capacitance to
ground present at the input of an oscillo-
scope. :

intensity modulation—The process and
(or) effect of varying the electron-beam
current in a cathode-ray tube resulting in

varying brightness or luminance of the
trace.

internal graticule—A graticule whose rul-
ings are a permanent part of the inner
surface of the cathode-ray-tube faceplate.

jitter—An aberration of a repetitive dis-
play indicating instability of the signal or
of the oscilloscope. May be random or
periodic, and is usually associated with
the time axis.

magnified sweep—A sweep whose time
per division has been decreased by ampli-
fication of the sweep waveform rather
than by changing the time constants used
to generate it.

mixed sweep—In a system having both a
delaying sweep and a delayed sweep, a
means of displaying the -delaying sweep
to the point of delay pickoff and display-
ing the delayed sweep beyond that point.

multi-trace—A mode of operation in
which a single beam in a cathode-ray
tube is shared by two or more signal
channels. See dual-trace, alternate dis-
play and chopped display.

resolution—A measure of the total num-
ber of trace lines discernible along the
coordinate axes, bounded by the extremi-
ties of the graticule or other specific
limits.

risetime—In the display of a step func-
tion, the interval between the time at
which the amplitude first reaches speci-
fied lower and upper limits. These limits
shall be 10% and 90% of the nominal or
final amplitude of the step, unless other-
wise stated.

roll-off—A gradually increasing loss or
attenuation with increase or decrease of
frequency beyond the substantially flat
portion of the amplitude-frequency re-
sponse characteristic of a system or trans-
ducer.

signal delay—In an oscilloscope, the time
required for a signal to be transmitted
through a channel or portion of a channel.
The time is always finité, may be unde-
sired, or may be purposely introduced as
in a delay line.

tangential noise measurement—A pro-
cedure to determine displayed noise
wherein a flat-top pulse or squarewave
input signal is adjusted in amplitude until
the two traces (or portions of two traces),
thus produced, appear to be immediately
adjacent or contiguous. Measurement of
the resulting signal amplitude determines
a noise value which correlates closely
with the value interpreted by the eye from
a sampling display and is called the
“tangential noise value.”

trigger—A pulse. used to initiate some
function (for example, a triggered sweep
or delay ramp).

unblanking—Turning on of the cathode-
ray tube beam.



With the new 7J20 Rapid Scan Spectro-
meter System, Tektronix extends the mea-
surement capability of its product line
to include optical spectrometric measure-
ments. The RSS system brings to the
7000-Series plug-in line the capabilities
of spectroradiometry, absorption spectros-
copy, and many other spectrometric mea-
surements. Combined with rapid scan-
ning, each of these measurements has the
added dimension of time, making possible
a wide variety of kinetic data with full
spectra. The RSS complements the pres-
ent Tektronix line in a new and unique way.

Bzdrw

20nm

Rapid Scan Spectrometer System
Real-time acquisition of spectral data

NEW
7J20
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7J20 Rapid Scan Spectrometer
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The 7J20 Rapid Scan Spectrometer (RSS) can measure and
record spectral information of dynamic events with durations
of milliseconds. Spectral information can be gathered over
a wide range, with scan times as low as 4 ms, and displayed
instantly for convenient examination.

A spectral range from 250 to 1100 nm permits observation
from the Ultraviolet to the Near Infrared Region. It can mea-
sure radiant power as a function of wavelength and absorp-
tion spectra in terms of transmittance or absorbance.

The RSS is a complete, integrated spectrometric unit cali-
brated in wavelength, which appears digitally on the display
screen. It is compact, lightweight and rugged. It consists
of a spectrometer and an electronic plug-in. Light dispersed
by a Czerny-Turner monochromator with two interchangeable
gratings is focused onto a vidicon target, which gathers spec-
tral information at all wavelengths simultaneously. This spec-
tral information is then electronically scanned from the target
and the resultant signal can be displayed on the crt of an
oscilloscope.

The TEKTRONIX RSS may be used with any of the oscillo-
scope mainframes comprising the TEKTRONIX 7000-Series
Oscilloscope line.

Computer real-time treatment of spectral data is provided by
the TEKTRONIX 7000-Series Digital Processing Oscilloscope,
which can be made an integral part of the RSS system, or to
other computers taking the signals provided at the interface
plug on the 7J20 plug-in unit.
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THE SPECTROMETER UNIT

The Spectrometer contains a Czerny-Turner monochromator,
two interchangeable gratings, silicon-vidicon target and elec-
tronic circuitry. This circuitry transforms a selectable portion
of the spectrum into electronic signals ready for further pro-
cessing by the Plug-In Unit.

Gratings—Two interchangeable gratings can be selected.

Grating A—This has a 400 nm wavelength span with 32
nm/mm dispersion at the vidicon target. Five step intervals
can be selected: 300-700 nm, 400-800 nm, 500-900 nm, 600-
1000 nm and 700-1100 nm. Resolution < 4 nm.

Grating B—This has a 40 nm wavelength span with a 3.2
nm/mm dispersion at the vidicon target at 600 nm. It allows
a continuously variable scan of 40 nm throughout the spectral
range of the instrument. Resolution < 0.4 nm.

Slit Widths—Eight fixed slit widths are provided, each 10 mm
high. The widths are 10, 20, 50, 100, 200, 500, 1000, and
5000 um (or open).

Filters—An eight position filter wheel is included in the opti-
cal path. These include a neutral density 1, neutral density 2,
500 nm monopass, 800 nm monopass, ultraviolet blocking
(<400 nm), ultraviolet blocking (<500 nm), ultraviolet pass
(passes 250 to 330 nm and blocks first order wavelengths from
400 to 650 nm), and open (no filter).
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7J20 Rapid Scan Spectrometer

Field of View—Horizontal 8.2 degrees
Vertical 9.5 degrees

Equivalent f-Number—if/6.3 non-vignetting

Stray Light— <1% at 600 nm to a notch filter with tungsten
illumination.

THE PLUG-IN UNIT

The Plug-In Unit is designed to operate with the TEKTRONIX
7000-Series family of oscilloscopes. It functions as an elec-
tronic signal processor and control unit. A signal from the
Spectrometer Unit is further amplified, filtered and processed
to provide vertical deflection on the oscilloscope crt. The
horizontal is a wavelength scan.

Vertical Gain Control—This controls the sensitivity of the in-
strument to accommodate the full dynamic range of light in-
tensities. Three types of vertical deflection are provided:
linear, logarithmic and absorbance.

Time/Scan—This seven position switch selects mode and time
of scanning the vidicon target. In the 10 and 20 ms positions,
the vidicon is continuously scanned by successive sweeps.
In the 50 through 1000 ms positions, the vidicon is scanned
by successive 20 ms sweeps with a delay time that adds up
to the integration time selected. A variable times/scan pro-
vides a continuously variable scan. This increases the speed
to at least 4 ms.

Baseline Restore—This switch closes the entrance slit shutter
to provide a zero-light level reference baseline in the crt
display and reset the dark current restoring circuit.

Display Trigger Mode—Four modes of display trigger are pro-
vided: (1) Free Run—Display is continuously provided; (2)
Triggered—Automatically triggers scan by an external signal;
(3) Single Scan—Triggers scan once with signal, until reset;
(4) Reset—Rearms the system for a single scan sweep.

Spectral Normalizer—Selection is between normalized and un-
normalized mode. Internal normalization means that the sys-
tem is radiometrically calibrated. Use of an external normal-
izer optional accessory allows tailoring of the responses to
allow for spectral characteristics of external filters and light
sources.

Display Wavelength Span—This four position switch enables
expansion of the display at any selected point. An intensified
spot on the crt can be moved horizontally along the trace to
the desired position. The display can be expanded around
the central spot to get a magnified view of the desired area.

Grating A Grating B
Full Scan 40 nm/div 4 nm/div
Expanded 20 nm/div 2 nm/div
Expanded 10 nm/div 1 nm/div
Expanded 4 nm/div 0.4 nm/div

Interface Connector—A 25 pin connector on the underside of
the instrument is used to facilitate interconnection with a com-
puter or other associated equipment.
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OPTIONAL ACCESSORIES

RSS External Normalizer—This uses 19 slide potentiometers to
adjust the response of the RSS, such that the spectrum of a
smooth continuous light source (e.g. tungsten lamp) can ap-
pear as a flat line allowing one to measure transmittance or
absorbance of a substance, with the flat line as a 100% T
(or 0% absorbance) reference. It may also be used to do a
custom radiometric calibration over a 40 or 400 nm spectral
window.

ENVIRONMENTAL SPECIFICATIONS

Temperature—Operating +15°C to -+35°C. Non-operating
—30°C to +50°C.

Altitude—Operating 15,000 ft. Non-operating 50,000 ft.

Humidity— < 95% relative humidity non-condensing from
-+15°C to +35°C, operating or non-operating for 4 hours.

Vibration— 15 minutes along each of the 3 major axes, at a
total displacement of 0.015 inches.

Shock— 30 g’s, 2 sine, 11 ms duration. Two guillotine type
shocks per axis in each direction total of twelve shocks.

Transportation—Tested to National Safe Transit Committee
procedure 1A with a 36 inch drop.

DIMENSIONS & WEIGHTS

Spectrometer—

Dimensions in | cm |Weights Ib kg

Height 8 |~20 |Net Weight 16.5 | =7.5
e G b :;t:(i:r?nc;able

Depth 13 |~33 I[Shipping Weight 21.6 | ~9.8
Plug-In—

Dimensions in | cm |Weights Ib kg

Height 5.0 | ~12.7 | Net Weight 43

Width 5.5 |~14.0 | Shipping Weight 9.3

Depth 14.51~36.8

Complete RSS Shipping Weight 32 Ib ~14.5 kg

INCLUDED ACCESSORIES
7J20 Operators Instruction Manual.
7J20 RSS Service Instruction Manual.

ORDERING INFORMATION
7J20 Rapid Scan Spectrometer & Plug-In with Radiometric
CallbratiOm i e e e S R SR $12,000
Opt. 1 RSS without Radiometric Calibration . ... .. Sub $1,000
Mainframe Prices listed under 7000 Series

OPTIONAL ACCESSORIES
External Normalizer (016-1000-00) ................... $360
Fiber-Optics Probe—This facilitates transferring light to the
entrance slit of the spectrometer (up to 36”). Includes adapter
ring. Order 016-0580-00 ......................c0vvunnn $190
UV Fiber-Optics Probe—This quartz probe facilitates UV transfer
to the entrance slit of the spectrometer. Includes adapter ring.
Order 016-0603-00 ................coviiinnennnnnnnn $390
2x 2 in Filter Holder (016-0581-00) .................... $45
Extra Adapter Ring—This attaches the probe to the camera lens

ring at the front of the spectrometer.
Order 016-0582-00 ...............ccovvvvunnennnnnnnnn $30



7000-Series
Oscilloscopes

Tektronix, Inc. has always sought to
provide superior products and services.
They excel in today’s technology, and
have growth potential. The 7000-Series
products and accessories, described in
this catalog, meet these criteria. They
offer more performance than any other
general-purpose plug-in  oscilloscope
system available.

Please read the next pages. They de-
scribe the overall advantages and fea-
tures of the 7000 Series, and tell you
why the 7000 Series is more than just
an oscilloscope.




7000-Series Oscilloscopes

Reference Flexibility, Versatility and Operating Convenience

Full Function “Standard”
For Calibration

Crt Readout

Bright Traces

Large “No Parallax’
llluminated Graticules

Easy Display Selection

Convenient Camera
Mountings And
Connections

Plug-In Flexibility Pick The Trigger Source
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7000-Series Oscilloscope Reference

7000-Series . . . more than just an oscilloscope

Crt Readout

Crt readout gives you all the data right on the crt. It takes the
guesswork out of oscilloscope measurements by displaying the
parameters on the crt. You can make your measurements
quicker, and with increased accuracy. You can also photo-
graph the data for further reference.

Bright Traces

All 7000 Series crt’s are bright with excellent photographic
writing speeds. For applications requiring maximum photo-
graphic writing speeds some mainframes have an optional 4 x 5
cm reduced-scan crt.

Large “No Parallax” llluminated Graticules
The display area is 8 x10 cm with a parallax-free illuminated
graticule. 10x 12cm areas are available on some crts.

Convenient Camera Mountings and Connections
A standard bezel connector matches all TEKTRONIX C-50 Series
Cameras and 7000 Series mainframes.

Independent Intensity Controls

Three separate intensity controls allow independent adjustment
of “A” sweep, “B’” sweep, and readout brightness. When in use
the intensity of each sweep can be adjusted to the level that
suits your applications.

Auto-Focus

The trace stays in focus with changes in intensity- After the
focus is initially set, an auto-focus circuit reduces the need for
additional adjustments.

Adjustable Graticule Illumination
This gives you easier viewing and sharper photos.

Eliminate Wrong Answers

Incorrect answers due to overlooked control settings are no
longer a problem. The crt readout actively displays your mea-
surement parameters, which is not only convenient, but also
results in faster and clearer readings.

The Mainframe

Full Function “Standard” for Calibration

The calibrator is a multi-function generator, intended for use as
a standard for calibrating plug-ins and compensating probes.
Calibrated signal outputs are also available for use when a
signal generator is not handy.

Pick the Trigger Source

Internal trigger selection is available. In the VERT Mode, this
eliminates the need to continually select the source, which is
selected via the mainframe mode switching.

Easy Display Selection

Mainframe vertical and horizontal mode switching allows you
wide flexibility in choice of either two vertical plug-ins, or two
independent/slaved time bases. These combinations give you
dual-beam simulation and a wide selection of multitrace per-
formance options.

Mainframe Flexibility

There are options for “customizing” your oscilloscope to specific
measurement requirements, above the three or four-hole con-
figuration.
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7000-Series Oscilloscope Reference

STORAGE
Readout Stored With The Waveform

'8 a & 4. 2]
i § &
VUL LR

Fast Stored Writing Speeds
Multimode (7600)

Variable Persistence (7600)
Or
Split Screen Bistable (7300)

DIGITAL
Sample And Hold DVM Measures Difference Voltage Between

Two Points On Complex Waveform

ST DATA|  4uS

Readout Unit Identifies This Waveform As TEST DATA-PHOTO 17

Counter/timer Measurement With Analog Display

Compare Digital Measurement With Analog Display
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DUAL BEAM
400 MHz Bandwidth

~

1) A O LG ©
500mv 20nS 500nS

Cross-Over Switching

Up To 8 Traces

SAMPLING

Two-Dot Time Measurement

109mv 100nS

Calibrated Delayed Sweep
Simultaneous Sampling & Conventional Displays

Operational Ease Of A Conventional Oscilloscope



Storage

The 7000 Series Storage offers high-speed trace retention ability
and long display times—hours, even days if necessary. The dis-
plays are bright; even under high ambient light your display can
be easily viewed. All are compatible with a large selection of
plug-ins to fit most requirements.

The storage oscilloscope’s long display retention feature lets
you view: a nonrecurrent signal, compare changes in a given
signal with respect to time or environment, compare two or
more signals occuring at different times or at different places,
view low repetition rate signals without annoying flicker, and view
very slowly moving traces so that the entire trace is displayed.

Storage oscilloscopes give additional advantages over con-
ventional oscilloscopes not normally thought of: you can view, in
normal ambient light, a signal that otherwise would be too dim
to see, view a noisy signal with an effectively reduced noise
level, enhance other trace-recording techniques such as photo-
graphing the display, and, in many cases, even replace alter-
native recording techniques such as oscillographic recorders.

Two types of storage are available to meet your varied needs.

Multimode

Multimode Storage has four modes of operation: Normal and
Fast Bistable, Variable Persistence, and Nonstore. The newest
7000 Series Storage oscilloscope offers nine operating modes.
In addition to the above, it offers fast Variable Persistence, plus
a 3.6 x 4.5 cm scan which operates in all modes. This provides
the instrument’s top writing speed.

Variable Persistence

Variable Persistence is particularly useful when a high contrast is
needed between the stored image and the crt background.

Split-Screen Bistable
Split-Screen Storage permits joint or independent storage on
the two halves of the crt. Both halves can be operated either
jointly or independently.

7000-Series Oscilloscope Reference

400 MHz Dual Beam

Dual beam oscilloscopes are essentially two oscilloscopes in
one. Each beam operates separately and independently of the
other. They are required for many applications where two
transient events must be compared simultaneously. These ap-
plication areas include stimulation and reaction events in such
fields as medicine, biology, chemistry, engineering mechanics,
to name just a few.

Depending on the plug-ins selected, up to eight traces can be
displayed at a time.

Digitals

The 7000 Series digital plug-ins include: a universal counter/
timer, 525 MHz direct frequency counter, digital multimeter with
temperature mode, digital delay by time or events, a versatile
0.01% A/D converter with vertical amplifier, a special readout
unit to label each test for future reference. Together with a
7000 Series mainframe, these give you the advantage of see-
ing what you’re measuring, plus the accuracy of digital tech-
niques. z

This combination offers many advantages over separate test
units. You get: scope-controlled digital measurements, mea-
suring convenience and confidence, increased accuracy, easier
and faster solution to complex problems, a lower dollar invest-
ment, more bench space, and signal conditioning.

Sampling

The 7000 Series Sampling plug-ins provide some unique mea-
surement capabilities not available in other sampling oscillo-
scopes. You get: a low cost storage crt for slow scans, a
Random Mode lets you see leading edges with pretrigger or
bandwidth-limiting delay line, you have a wide choice of sampling
heads at minimal cost, and you get the convenience of sampling
and conventional displays at the same time on the crt.

The sampling waveform on preceding page was displayed using
the 7S14. You can position the two bright dots to any two points
in a waveform which is displayed at 10 ns/div or faster. The
separation between dots is controlled by a calibrated 10-turn
DTM dial. Repeated time measurements on similar waveforms
may be made more rapidly and accurately and with less fatigue
using this unique two-dot method.
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J Digital Processing Oscillosc
7000 Series . . ' Ly

Controller and Calculator Aided Instrumentation

DISPLAY UNIT
The DPO Display Unit is equipped with a bright, fast-
writing crt. Measurement parameters are displayed with
waveforms on the crt.

PROCESSOR
The P7001 Processor is designed to provide maximum
flexibility as a signal interface. It contains signal rout-
ing, analog-to-digital (A/D) and digital-to-analog (D/A)
circuitry, and up to 4,000 words of 10-bit memory for
storage of digitized waveforms and alphanumeric infor-
mation for the crt readout.

ACQUISITION UNIT
Compatible 7000-Series plug-ins give DPO'’s flexible data-
acquisition capabilities.

i pp—————
. A7706 ACOUISTION UNTL

|
|

APPLICATIONS LIMITED ONLY
BY YOUR IMAGINATION

Any Waveform on the Display May Be Display a Signal in the Frequency Domain Pushbutton Access to Full
Stored in Memory and Processed by Calculating Its Fourier Transform Processing Power

All Stored or Processed Waveforms Signal Average to Extract Signals Message Display—Two Lines of
May Be Displayed on the Crt from Noise, or to Improve Resolution Forty Characters

ACCELERATION

A signal, barely visible due to noise, Differentiating a ramp to determine Determining velocity by integrating Magnitude to log magnitude con-
averaged 2000 times, rescaled for its linearity. the acceleration . . . a computation versions made easy with the DPO.
optimum viewing, and displayed with made easy with the DPO.

appropriate scale factors. A DPO
makes it easy enough to be accom-
plished by pressing one button.

i

SIGNAL AVERAGED 2000 TIVES | | -2.DIV
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Measurement requirements and technologies are changing
rapidly. Improved bandwidths, sensitivities, triggering circuits,
and storage capabilities have done a great deal to enhance
the value of oscilloscopes as general-purpose measurement
equipment. In many areas however, measurements must be
supplemented by computations in order to provide users with
information that is easier to interpret.

Where masses of analog data must be analyzed before mean-
ingful conclusions can be made, the conventional scope can
help by acquiring and displaying signals to be photographed.
Analysis requires a computer or programmable calculator to
process the acquired data. However, the analog data must
be digitized before this is possible. Often, the digitizing pro-
cess is long and complex.

In response to this need for a means of acquiring data, pro-
cessing it, and displaying it in a more useable format, Tektronix
has introduced the Digital Processing Oscilloscope (DPO).
DPO’s represent the natural merger of the signal-acquisition
flexibility of laboratory oscilloscopes and machine intelligence.

Digital Processing Oscilloscopes

In effect, DPO’s provide a two-way link between the world of
analog quantities and the digital processing world.

As a result, DPO’s are versatile and powerful measurement
instruments that let you acquire waveforms in normal oscillo-
scope format, digitize these waveforms, and, finally, process
them.

To meet varying measurement requirements, Tektronix offers
two series of DPO configurations. The WP1100 Series DPO’s
use TEKTRONIX 31 Programmable Calculators, and the WP1200
Series DPO’s use TEKTRONIX CP1100 Series controllers to
process acquired data. The CP1100 Series controllers are
compatible with PDP-11® software and peripherals.

Some examples of DPO measurement capabilities have been
included. The list is by no means complete. Any signal that
can be displayed can be processed. DPO programming has
been simplified, even the most complex computation, can be
quickly programmed, and executed at the touch of a button.

®PDP-11 is a registered trademark of the Digital Equipment Corporation.

Cross Correlations—The technique of cross-correlation can be used to locate an echo

Stimulus pulse

Pulse Parameter Measurements

DPO calculates risetime from 10-%

Cross-correlation determines that the
echo followed the stimulus by 59.45 ns

1 PERCENT

Deviations of the input pulse from

to 90-% points of input waveform an ideal pulse, calculated by the

Simplified Power Calculations

DPO. The flat zone represents the
risetime and was not included in the
deviation calculations.

Multiplying the magnetic inrush current by the line voltage to determine peak power.

e e
100v LINE WOLTAGE |

Power waveform resulting from mul-
tiplying current by voltage.

Current and voltage simultaneously
displayed on DPO’s crt.

Inrush current Line voltage
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Digital Processing Oscilloscopes

The DPO acquisition system . . .

Digital Processing Oscilloscopes are parts
of the TEKTRONIX 7000-Series measure-
ment equipment. That point is significant.
It means that the wide and flexible array
of signal-acquisition units (plug-ins) al-
ready available for the 7000 Series applies
to this new marriage of machine intelli-
gence and the waveform power of a gen-
eral-purpose laboratory oscilloscope.

The DPO Acquisition Unit accepts up to
four 7000-Series plug-in units. The 7000-
Series plug-in family includes over 30
plug-ins with more to come. An enormous
range and variety of signals may be cap-
tured for processing. Conventional plug-
ins include single-trace amplifiers, dual-
trace amplifiers, single time-base units,
and dual time-base units. Other plug-ins
include digital units, a general-purpose
sampling and Time Domain Reflectometry
(TDR) unit, a spectrum analyzer, and a
Rapid Scan Spectrometer (RSS).

The single- and dual-trace vertical ampli-
fier plug-ins have sensitivities ranging
from 10 microvolts per division to many
kilovolts per division. Since most TEK-
TRONIX signal acquisition probes can be
used, signal amplitudes up to 40 kV peak
values may be accepted. Bandwidths from
dc to 175 MHz are available in conven-
tional plug-ins; sampling plug-ins offer
bandwidths to 14 GHz.

The single time bases available may be
operated alone or in pairs when delaying
sweep operation is desired. The two dual
time base units offer single- and delaying-
sweep operation in a single-width plug-in,
thereby leaving one horizontal plug-in
compartment for other uses. Calibrated
sweep speeds range from 2 ns per division
to 10 s per division. Push-button selection
of triggering modes permits accurate and
easy triggering.

Digital Plug-Ins

40

Amplifiers

Dual-Trace Amplifiers




Digital Processing Oscilloscopes

° Flexible acquisition system lets you
choose functions for four separate channels

The digital plug-in units offer: a digital
delay with readout; a digital multimeter for
measuring dc volts, dc current, resistance
and temperature; a 525 MHz digital counter;
and a universal counter/timer for oscillo-

scope control of time and frequency mea-
Con:’rro R 4010 Har?isgopy surements. While the digital units do not
Calculator Terminal Unit provide analog signals for display, the
results of the digital measurements are
visible on the crt readout. All crt informa-
tion is available for processing; therefore,
the digital measurements may be processed
either alone or with the P7001 digitized
waveform information.

4661 ' The sampling units may be operated to
154 Interface | | | X-Y provide single- or dual-trace operation at
(RS232C-Std) Plotter bandwidths from dc up to 14 GHz. The
TDR plug-in is used for high-resolution
cable-fault testing with a system rise time
r of 45ps and cable distances ranging to
Time Bases 32 ft in any cable. The spectrum analyzer
plug-in unit permits fully-calibrated fre-
quency displays over a range of 0 to 1800
MHz.

The Acquisition Unit will operate with as
many as four of the plug-in units. For
time-based measurements, a vertical am-
plifier unit and a time base may be paired.
At the same time, if one parameter is
to be plotted as a function of another,
a vertical deflection plug-in unit may be
installed in one of the horizontal deflec-
tion compartments of the acquisition unit
for an X-Y plot display. X-Y displays may
be stored directly for processing, provided
that Y is a single-valued function of X.
The ability to use different plug-ins to
meet differing requirements enhances DPO
Spectrum Analyzers flexibility. As new 7000-Series plug-ins
become available, this flexibility will fur-
ther increase.

For observation, measurement, and analysis
of dynamic optical events the TEKTRONIX
RSS and the DPO provide new and ver-
satile capabilities. The RSS, with a spectral
range from 250 to 1100 nm, permits ob-
servations extending from ultraviolet to
the near infrared region. Radiometric
calibration allows a measurement of ra-
diant power as a function of wavelength.
Spectral absorption may be analyzed in
terms of transmittance or absorbence.

Rapid Scan
Spectrometer

and more plug-ins on the way
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Digital Processing Oscilloscopes

WP1100 SERIES
DIGITAL PROCESSING OSCILLOSCOPES

Programmable calculator-aided instrumentation systems offer
the computational capabilities required to solve a wide variety
of data acquisition and analysis problems. The WP1100 Series
DPO’s are excellent examples, and offer users some unique
advantages.

Low Cost

The initial price of a WP1100 Series DPO is substantially less
than controller based DPO’s (WP1200’s). The WP1100 Series
DPO’s are ideally suited to applications where the processing
speed is not critical but where the price levels of equipment
required to do a job are critical.

Stand Alone Operation

One of the unique advantages of the WP1100 Series DPO’s
is the value that each unit has when used independently. In-
deed, there are applications where the DPO is significantly more
versatile than the general-purpose scope from which it was
built. In go/no-go testing for example, the DPO can store
calculator/determined waveform parameters in the Processor
Unit for visual comparisons with the output of the device under
test. While the DPO is used for go/no-go testing, the 31 Cal-
culator can be used elsewhere as a stand-alone, programmable,
scientific calculator for any number of applications from cir-
cuit design to cost accounting.

Expandability

When time requirements exceed the capabilities of the 31 Cal-
culator, or budgetary limitations change, users will find that
they can make the transition from a calculator-based DPO to
a CP1100 Series Controller-based DPO very easily. In addi-
tion, they free the programmable calculator for stand-alone
operation when they make the conversion.

Programming Ease

One feature that sets the 31 Calculator apart
from others in its field is its natural math lan-
guage. Tektronix has successfully removed the
machine-language barrier. The English-like pro-
gramming keys on a simply defined keyboard
execute math functions just as you would write
them. Consider these features:

Full editing capability.

The ability to symbolically address and nest
subroutines.

The ability of the calculator to communicate by
writing instructions on the crt, asking for input
and labeling results.

Full mathematical capability is retained while
using customized programs.

A single keystroke can call a custom program.

Within the TEKTRONIX 31 Calculator there are over 30 built-in
math functions. There are 24 keys that can be user-defined
to perform special, frequently used functions. Up to 8192 pro-
gram steps with 256 memory registers are available along with
a switch that enables you to increase the number of registers
at the expense of program steps available.

Programs

To allow easily accessible waveform processing, Tektronix has
developed the Keyboard Interpreter Program and a Program
Keyboard Overlay. The interpreter contains programs to add,
subtract, multiply, divide, log X, integrate, differentiate, x* sig-
nal average, and determine rms. In addition, there are four
keys and corresponding space available for your user-defined
functions.

The Keyboard Interpreter Program will automatically scale wave-
forms, process scale factors from the plug-ins, and process
waveform arrays just as the calculator normally processes a
single variable.

For example, to multiply a waveform in memory location “A”
by a waveform in memory location “B” and deposit the re-
sulting waveform in memory location “C”, simply press A X B
= C on the calculator keyboard and the interpreter program
will automatically multiply the waveforms using the appropri-
ate scale factors, rescale the result to fit in the area of the crt,
and place the result in memory location C along with the new
scale factor.

Data Logging

Another important feature of the WP1100 Series DPO is its
data logging capability. You can store entire waveforms on the
magnetic tape cartridge at the push of a button (along with
scaling and scale factor information, and message text). These
waveforms can be stored for any duration and redisplayed at
will. The silent, alphanumeric thermal printer can be used to
record each digital, horizontal waveform element along with
the appropriate scale factor. The optional TEKTRONIX 4661
X-Y Plotter can also be used with the WP1100 DPO to record
waveforms in a convenient hard copy form.

For more information on the WP1100 Series Digital Processing Oscilloscopes, contact your nearest Tektronix
Digital Applications Engineer, use the reply card, or write to: Tektronix, Inc., P.O. Box 500A, Beaverton, OR

97005.
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WP1200 SERIES

DIGITAL PROCESSING
OSCILLOSCOPES

With /O options, memory options, and a vari-
ety of labor-saving peripherals available, the
WP1220 Series Digital Processing Oscilloscopes
represent comprehensive, powerful, and flexible
data-acquisition and analysis systems. These
DPO configurations have a variety of time and
money saving applications in the fields of phys-
ics, optics, chemistry, mechanical studies, and
biology, as well as electronics.

With suitable transducers ahead of the DPO
vertical-amplifier plug-ins, researchers can quick-
ly acquire and process masses of information
and have meaningful results in moments instead
of the days or weeks required by conventional
techniques.

DPO TEK BASIC SOFTWARE

A key to the value and flexibility of the WP1200 Series DPQO’s
is the software, DPO TEK BASIC. Dartmouth BASIC software
was chosen as a starting point for DPO TEK BASIC because
it is a simple, easily learned, general-purpose programming
language that uses statements closely resembling English and
algebra.

New statements have been added to permit improved waveform
processing and to support the hardware. Whenever possible,
the software has been designed to minimize storage require-
ments and speed waveform processing.

Waveforms can be transferred between the controller and the
Processor Unit as well as mathematically processed with sim-
ple commands. For example:

LET A = SQR (D+B -+ C+C)
LET PA = A

DPO TEK BASIC is an interpretive language. This permits you
to write a program, run it, modify it, and run it again without
delay. DPO TEK BASIC automatically adjusts to use the full
amount of memory available in the CP1100 Series Controller.

While it is very simple, DPO TEK BASIC is also quite powerful.
Even without a prior knowledge of programming, you can use
BASIC to perform useful calculations. Operations and func-
tions defined in DPO TEK BASIC include: standard math func-
tions, sine, cosine, tangent, logarithm, arc tangent, exponent,
square root, integer function, random numbers, and algebraic
sign indication.

Digital Processing Oscilloscopes

These operations and functions can also be used in any state-
ment in a BASIC program. A feature of DPO TEK BASIC
is that the software will rescale a waveform to fill as much
of the crt as practical. The software will also automatically
correct the displayed scale factors for the resized waveform.

Special features have been added to BASIC to permit DPO
TEK BASIC to perform such functions as: a) compute the
minimum, mean, maximum, or rms values of a waveform; b)
integration; c) differentiation; d) signal averaging; e) fast Fou-
rier transforms; f) convolution; and g) correlation.

DPO TEK BASIC contains the necessary operational instruc-
tions that permit you to display messages and numbers on the
DPO’s crt. This feature may be used to give instructions to
the operator or to label waveforms. Scale factors from the
7000-Series plug-ins being used may be stored and used in
DPO TEK BASIC. The software automatically maintains correct
scale factors and units after waveform processing. Some fea-
tures of DPO TEK BASIC are optional and may be selected
during load time. Storage space for programs is gained when
optional features are not needed.

For more information on the WP1200 Series Digital Processing
Oscilloscopes, contact your nearest Tektronix Digital Appli-
cations Engineer, check the reply card, or write to Tektronix,
Inc., P.O. Box 500A, Beaverton, OR 97005.
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R7912

Transient Digitizer
Transient Analysis, and Digital Storage at 8,000 div/us

= R7912
ef| TRANSIENT DIGITIZER

OPERATING MODE
T T
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Analog Bandwidth:
1 GHz at 4 V/div
500 MHz at 10 mV/div

Resolution: (Best case)
400 by 320 lines

512 by 512 addressable points

Writing Rate:
8,000 div/us DIGITAL mode
30,000 div/us NON-STORE (tv) mode

Sampling Rate (effective):
10 psec (100 GHz) or slower

S



Before very fast transients can be studied in detail, they must be
captured in analyzable form. The R7912 Transient Digitizer in
Waveform Digitizing instrument (WDI) configurations has been
designed specifically for these high-speed signals. It combines
the elements of efficiency, accuracy, and flexibility into an
easy-to-operate system that can quickly give you results in
a meaningful form from captured transient data.

Applications for WDI transient analysis systems are far ranging.
Researchers in many fields, including those involved in the
study of laser pulses, super-fast electro-chemical measure-
ments, fluorescence decay, non-destructive device testing, EMP,
and ECM, will find the R7912’s capability to digitize single
events with subnanosecond risetimes unmatched by conventional
instrumentation.

In the DIGITAL mode, the R7912 operates as a fast analog-to-
digital converter. It takes 512 samples of a waveform in a time
window as short as 5ns. This digital information can be stored
in a self-contained memory (optional), or sequenced to a com-
puter, or other peripheral such as a digital-to-analog converter
for display on an X-Y monitor.

In the NON-STORE mode, the R7912 processes waveforms into
a tv compatible format (525 lines, 60 Hz field, 2:1 interlace) for
bright, large-screen displays on conventional tv monitors. This
mode is intended primarily for repetitive signals.

Currently, many standardized TEKTRONIX 7000-Series oscillo-
scope acquisition plug-ins are available for the R7912. These
make WDI systems versatile signal acquisition systems featur-
ing flexibility as well as compatibility with many other instru-
ments in the 7000-Series family.

WDI configurations have been designed to take advantage of
the flexible R7912 capabilities. Examples of the configurations
for both transient display or monitoring, and transient analysis
are on the following pages.

WDI TEK BASIC SOFTWARE

Once captured by the R7912, a signal can be processed with
the WDI TEK BASIC software. Based on the interactive, easy-
to-learn Dartmouth BASIC software, WDI TEK BASIC incorpo-
rates powerful waveform-analysis functions. Callable commands
provide for waveform parameter measurements, multiplication,
division, convolution, correlation, and the more complex fast
Fourier transform and its inverse.

VERTICAL SYSTEM

Channels—Left-hand plug-in compartment; compatible with
7000-Series plug-ins. Bandwidth (up to 1 GHz) determined by
mainframe and plug-in unit.

Chopped Mode—Chop rate determined by the vertical plug-in
selected.

Delay Line—Permits viewing the leading edge of a displayed
waveform.
HORIZONTAL SYSTEM

Channels—Right-hand plug-in compartment; compatible with
time bases of the 7B70 and 7B90 Series.

Fastest Calibrated Sweep Speed—500 ps/div with the 7B92.

SCAN CONVERTER CRT
Type—Double-ended, dual-gun crt.

R7912 Transient Digitizer

Resolution—DIGITAL mode: binary, 512 point matrix: resolu-
tion elements, 320 vertically by 400 horizontally. NON-STORE
mode: at least 400 tv lines per picture width at 50% response.
Writing Rate (+10°C to }-40°C)*—NON-STORE mode: visual
writing rate 30 div/ns when viewed on TEKTRONIX 632 Picture
Monitor. DIGITAL mode: 8 div/ns digital storage writing rate.

*0°C to +10°C—at least one-half of the --10°C to --40°C values.

MEMORY OPTION
Type—Static semiconductor memory, non-destructive readout.
Size—4096 words by 10 bits.
Cycle Time— 1 us per word or slower.
Output—Bits, parallel; word serial; 9 data bits plus 10th-bit flag.

OUTPUTS
Signal Outputs—Plus Gate; Output voltage: 0.5V (£10%) into
50Q or 10V (£10%) into 1 MQ. Risetime; 2 ns or less into
50 Q; output resistance is 950 @ *+2%.
Fast Rise Calibrator (BNC) Waveshape—Positive-going square-
wave with baseline approximately at ground. Duty cycle is ap-
proximately 50%. Amplitude Accuracy: Switch selectable, open
circuit (4 V, 400 mV) £0.5% from 0°C to +-40°C, 50 © (400 mV,
40mV) *+1.0% from 0°C to +40°C. Frequency: Internally
selectable, 1 MHz +0.1%, 1kHz *=20%. Risetime: 1.2 ns or
less at 400 mV or 40 mV into 50 €.
Video Outputs—Conforms to EIA RS-170 (525/60). Video Linear
(BNC): 1V into 75 Q per full white signal. Video Binary (BNC):
Either low-level 0V to 4-0.3 V max, or high-level +1.0V 0.1V
into 75 Q. Video Composite (BNC): Binary video plus sync, 1V
p-p nominal. Sync Out (BNC): At least 4 V into 75 ohms. Sync
n (Loop Through) (BNC): 2V to 8V, 75 Q.
Data Outputs—Data Out Connector (104 Pin Connector): 12 data
out lines (2 reserved), 4 ground lines, 6 control and status lines.
All are TTL levels except single sweep indicators.

ELECTRONIC GRATICULE

Modes—Triggered at end of sweep or controlled via data-con-
nector.

Display—8 x 10 major divisions consisting of a dot matrix.
Selectable—5 dots/div or 1 dot/div.

Intensity—Adjusted or disabled from front panel.
Stability— *=0.1% from +20°C to -}-30°C, *+0.5% from 0°C to
-+20°C and +30°C to --40°C.

POWER REQUIREMENTS

Line Voltage— 115 volts nominal (90 to 132 volts) or 230 volts
nominal (180 to 264 volts); switch selectable.

Line Frequency—48 to 66 Hz, option available for 400 Hz.

Maximum Power Consumption—243 watts, 2.5 amperes at 60
Hz, 115 volt line.

SYSTEM ENVIRONMENTAL SPECIFICATIONS
Operating Temperature Range—From 0°C to 4-40°C.
Operating Altitude—To 15,000. Non-operating to 50,000 feet.

DIMENSIONS AND WEIGHTS

Height Width Length
5.2in 17.6 in 26.9 in
13.2cm 44,7 cm 68.3 cm
Shipping
72.0 Ib
32.6 kg

For more information on the R7912 and WDI configurations, contact your nearest Tektronix Digital Applica-
tions Engineer, of use the reply card, or write: Tektronix, Inc., P.O. Box 500A, Beaverton, OR 97005
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R7912 Transient Digitizer

TRANSIENT VIEWING CONFIGURATIONS

HIGH PERFORMANCE ACQUISITION

500 MHz at 10 mV/div
1 GHz at 4 V/div

WP2001

R7912 with Plug-lns (7A19, 7B92), Monochrome Picture Moni-
tor, Cabinet, Manuals, and Accessories.

High-brightness oscilloscope package to view high-speed,
low-rep-rate signals under high ambient light conditions.

Visual writing speed of 30,000 div/us.

View signals from across the room on the large 15" (diagonal)
display.

Dual-beam configuration available.

Can be connected to a video tape recorder for waveform re-
cording.

WP2002

R7912, Plug-Ins (7A19, 7B92), Display Controller, Display Moni-
tor, Cabinet, Manuals, and Accessories.

High-speed digital waveform storage.
Bright, refreshed 6” display.
Can display waveform contained in digital memory.

Cameras are adaptable for permanent records.
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To 0.5 ns/div sweep speeds

Display scale-factor settings

WP2003

R7912, Plug-Ins (7A19, 7B92), Display Controller, Display Moni-
tor, Monochrome Picture Monitor, Cabinet, Manuals, and Ac-
cessories.

Combines large-display and digital-storage capabilities.
Incorporates the features of the WP2001 and WP2002 con-
figurations into one package.

WP2004

R7912, Plug-Ins (7A19, 7B92), Display Controller, Display Moni-
tor, Storage Display Unit, Hard Copy Unit, Cabinet, Manuals,
and Accessories.

High-speed, digital waveform storage-package.
Incorporates the features of the WP2002 configuration plus:
A large 11” storage display.

8% " x11” hard copies of the displayed waveform in seconds.
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TRANSIENT ANALYSIS CONFIGURATIONS

Repetitive or Single Transient Acquisition and Analysis

High Performance Acquisition—

500 MHz at 10 mV/div

1GHz at 4 V/div

To 0.5 ns/div sweep speeds

512 by 512 addressable points

8000 div/us Digital Storage Writing Rate

Full Waveform Measurement Capability—
Signal averaging

Waveform multiply and divide
Correlation

Convolution

Integrate, differentiate

FFT and inverse

WP2221

R7912, CP1151 Controller, CP1100 Series Controller Intetface,
Graphics Terminal, Plug-Ins (7A19, 7B92), Monochrome Picture
Monitor, Software, Dual Cassette, Cabinet, Manuals, and Ac-
cessories.

A complete high-speed waveform-acquisition and analysis pack-
age.

One R7912 acquisition unit with plug-ins (7A19 and 7B92) sup-
plied.

Full, on-site one-year system warranty.

WP2222

R7912, CP1151 Controller, CP1100 Series Controller Interface,
Plug-Ins (7A19, 7B92), Monochrome Picture Monitor, Graphics
Terminal, Hard Copy Unit, tv Switcher, Software, Dual Cassette,
Cabinet, Manuals and Accessories.

A complete high-speed waveform-acquisition and analysis pack-
age designed for those who need multiple acquisition units.

Up to six acquisition units (R7912’s) possible.

One R7912 acquisition unit and plug-ins (7A19 and 7B92) sup-
plied.

Includes 8%2" x 11” Hard Copy Unit.

Full, on-site, one-year system warranty.

WP2321

R7912, CP1160 Controller, CP1100 Series Controller Interface,
Plug-Ins, Monochrome Picture Monitor, Graphics Terminal, Hard
Copy Unit, tv Switcher, Software, Dual Cassette, Cabinet, Manu-
als and Accessories.

A complete high-speed multiple-unit acquisition and analysis
configuration.

R7912 Transient Digitizer
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Up to four R7912’s (one R7912 with 7A19 and 7B92 plug-ins is
supplied).

Processing time is considerably faster than WP2221 and WP2222
configurations.

Includes 8%2” x 11” Hard Copy Unit.
Full, on-site, one-year system warranty.

R7912, CP1160 Controller, CP1100 Series Controller Interface.

WP2322

R7912, CP1160 Controller, CP1100 Series Controller Interface,
Plug-Ins (7A19, 7B92), Monochrome Picture Monitor, Graphics
Terminal, Hard Copy Unit, tv Switcher, Software, Dual Cassette,
Cabinet, Manuals and Accessories.

A complete high-speed multiple-unit acquisition and analysis
configuration.

Up to 8 R7912's (one R7912 with 7A19 and 7B92 plug-ins is
supplied).

Processing time is considerably faster than WP2221 and WP2222
configurations.

Includes 8%2"” x 11” Hard Copy Unit.

Full, on-site, one-year system warranty.
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7000-Series Oscilloscopes

Reference . e
Vertical System Specifications
Family Mainframe Page Bandwidth OSC".LOSCOPE FAM".'ES
7900 ’7:‘970941/2?7903 50 Dc to 500 MHz* Family Mainframe Page Application
7633/R7633 70 1,000 cm/us Stored
7800 7844/R7844 54 Dc to 400 MHz* Writing Speed, Multi-
mode Storage.
7704A Opt 9 57 Dc to 250 MHz
7623A/R7623A 70 135 cm/us Stored
7700 7704A 57 Dc to 200 MHz Writing Speed, Multi-
Storage mode Storage.
R7704 57 Dc to 175 MHz
7613/R7613 73 Variable Persistence
7600 7603/R7603 61 Dc to 100 MHz Storage
7603N Opt 11**
7313/R7313 75 Split-Screen Bistable
Storage
*1 GHz Direct Access with 7A21N plug-in. - -
s Ruggedized 7603N Opt 115 64 Qualified under MIL-O-
**Refer to Ruggedized Oscilloscope System. Oscilloscope 24311(EC) and appears
- g System on U.S. Naw OPL
tRefer to Transient Digitizer. 24311.
7000-SERIES VERTICAL SYSTEM SPECIFICATIONS
7A15A 7A18
PLUG-IN AMPLIFIER 7A11 7A13 TA15AN 7TA16A TA17 7A18N 7A19 7A21IN TA22 7A24 7A26
PAGE 78 79 80 80 81 82 83 83 84 85 85
PERFORMANCE Low-Capaci- Differential Low-Cost | Wide-Band | Low Cost, Dual- Wide-Band- | Direct Dc-Coupled, Dual- Dual-
FEATURE tance FET Dc Offset, Conven- width Con- | Easy to Channel width 50- Crt High-Gain Channel Channel
Probe High-Freq tional ventional Customize Amplifier | ohm Input Access Differential 50-Q Amplifier
Amplifier Cmrr Ampli- Input Input Amplifier Amplifier Amplifier Amplifier
fier Amplifier | Amplifier
MIN DEFL 5 mV/div 1 mV/div 5 mV/div 5 mV/div 50 mV/div | 5 mV/div 10 mV/div <4 V/div 10 uV/div 5 mV/div 5 mV/div
FACTOR (0.5 mV/div)?
ACCURACY! 2% 1.5% 2% 2% 2% 3% 2% 2% 2%
WITHOUT PROBE (Integral)
BW 250 MHz 105 MHz P6053B | 80 MHz 225 MHz 150 MHz 75 MHz 500 MHz 1 GHz 1 MHz +10% | 350 MHz 200 MHz
65 MHz P6055
7900 7904 Tr 1.4ns 3.4 ns P6053B 4.4 ns 1.6 ns 2.4ns 4,7 ns 0.8 ns 350 ps 350 ns +9% 1.0 ns 1.8 ns
FAMILY R7903 5.4 ns P6055
g% °° % )Io R7912¢
SIG OUT BW |140 MHz 100 MHz P6053B 70 MHz 140 MHz 15 MHz 70 MHz 300 MHz 1 MHz *10% 140 MHz 140 MHz
65 MHz P6055
7800 7844R BW 200 MHz 95 MHz P6053B 80 MHz 175 MHz 150 MHz 75 MHz 400 MHz? 1 GHz 1 MHz +10% 300 MHz 160 MHz
FAMILY 65 MHz P6055
(0°C to Tr 1.8 ns 3.7 ns P6053B 4.4ns 2.0ns 24ns 4.7 ns 0.9ns 350 ps 350 ns +9% 1.2ns 22ns
35°C) 5.4 ns P6055
BW 170 MHz 100 MHz P6053B 75 MHz 170 MHz 150 MHz 75 MHz 250 MHz# 1 MHz +=10% | 200 MHz 170 MHz
65 MHz P6055
7704A Tr 21 ns 3.5 ns P6053B 4.7 ns 2.1 ns 2.4ns 4.7 ns 1.5ns 350 ns +9% 1.8ns 2.1 ns
a%tcs 5.4 ns P6055
to
30°C) SIG OUT BW | 70 MHz 60 MHz P6053B 55 MHz 70 MHz 15 MHz 55 MHz 80 MHz 1 MHz +=10% | 70 MHz 70 MHz
50 MHz P6055
BW 170 MHz 100 MHz P6053B 75 MHz 160 MHz 150 MHz 75 MHz 200 MHz 1 MHz +10% | 200 MHz 150 MHz
65 MHz P6055
7700 7704A Tr 2.1ns 3.5 ns P6053B 4.7 ns 22ns 2.4ns 4.7 ns 1.8ns 350 ns +9% 1.8 ns 2.4ns
FAMILY 5.4 ns P6055
SIG OUT BW | 70 MHz 60 MHz P6053B 55 MHz 70 MHz 15 MHz 55 MHz 80 MHz 1 MHz +=10% | 70 MHz 70 MHz
50 MHz P6055
BW 150 MHz 100 MHz P6053B 75 MHz 150 MHz 150 MHz 75 MHz 175 MHz 1 MHz +10% | 160 MHz 140 MHz
65 MHz P6055
R7704 Tr 2.4ns 3.5 ns P6053B 4.7 ns 2.4ns 2.4ns 4.7 ns 20ns 350 ns +9% 22ns 2.5ns
5.4 ns P6055
SIG OUT BW | 60 MHz 55 MHz P6053B | 50 MHz 60 MHz 15 MHz 50 MHz 65 MHz 1MHz +10% | 60 MHz 60 MHz
45 MHz P6055
7603/R BW 100 MHz 75 MHz P6065A 65 MHz 100 MHz 100 MHz 75 MHz 100 MHz 1 MHz *=10% 100 MHz 100 MHz
7633/R 55 MHz P6055
7623A/R Tr 3.5ns 5.0 ns P6065A 5.4 ns 3.5ns 3.5ns 4.7 ns 3.5ns 350 ns +9% 3.5ns 3.5ns
7613/R 6.4 ns P6055
7600 7603N SIG OUT BW | 60 MHz 55 MHz P6065A | 50 MHz 60 MHz 15 MHz 50 MHz 65 MHz 1 MHz *=10% 60 MHz 60 MHz
FA‘I’IILY Opt 115 45 MHz P6055
an
STORAGE BW 25 MHz 25 MHz P6062A 25 MHz 25 MHz 25 MHz 25 MHz 25 MHz 1 MHz +10% | 25 MHz 25 MHz
FAMILY 24 MHz P6055
ik Tr 14ns 14 ns P6062A 14ns 14ns 14ns 14ns 14ns 350 ns £9% | 14ns 14ns
15 ns P6055
SIG OUT BW | 60 MHz 55 MHz P6062A 50 MHz 60 MHz 15 MHz 50 MHz 65 MHz 1 MHz *10% 60 MHz 60 MHz
45 MHz P6055
System Environmental Specifications—(apply to all instruments except where 3Bandwidth is 325 MHz to 10 mV/div.
noted). Operating temperature range Is from 0°C to +-50°C. Operating i . 3 :
altitude to 15,000 feet. Non-operating to 50,000 feet. Bandwidth is 200 MHz at 10 mV/div.
1Accuracy percentages apply to all deflection factors. Plug-in gain must be FAll 7000 Series plug-ins are compatible with the 7603N opt 11. However

set at the deflection factor designated on each plug-in. When a probe is
used, the gain must be set with the calibration signal applied to the probe
tip. The calibration signal is supplied by an external calibrator whose
accuracy is within 0.25%.

2Obtained with X10 gain at reduced bandwidth of 10 MHz.
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they do not meet the rigid environmental specifications required by the
military.

6Refer to Transient Digitizer, R7912 not available with signal outputs.



7000-Series
Mainframes

The 7000-Series mainframes are the
basic building blocks for a high-per-
formance measurement system. Each
mainframe consists of a power supply,
crt, deflection systems, and the switch-
ing necessary to interface and accom-
modate all the 7000-Series plug-ins. The
following pages describe each perfor-
mance characteristic and help you
choose a system to accommodate your
needs.

Added performance this year consists of
a high writing speed storage mainframe
(7633) and a wide-bandwidth dual-beam
(7844 at 400 MHz).




7904
R7903

500 MHz at 10 mV/div

1-GHz Direct-Access Plug-in
(less than 4 V/div)

500 ps/div Delayed Sweep

7000-Series Oscilloscopes
500 MHz General-Purpose Oscilloscopes

Greater Than 15 cm/ns Enhanced Writing Speed

Crt Readout

Over 30 Compatible Plug-ins

900-MHz Fet Probe Available

The 7904 and 5%-inch rackmount R7903 are the widest, real-
time-bandwidth, general-purpose oscilloscopes available today.
For instance, the 7A19 Amplifier/7904 Mainframe combination
delivers 500 MHz at 10 mV. A 7A19 variable delay option al-
lows the matching of signal transit times of two plug-ins and
their probes to better than 50 ps.
brings you high impedance and wide bandwidth performance.
It has a 900-MHz BW by itself and in combinations with the

The P6201 1X FET probe

7A19/7904, provides a system BW of 450 MHz at 10 mV.

Digital Delay

525-MHz Direct Counter
Digital Multimeter
Digital Time Interval

Universal Counter/Timer
Sampling to 14 GHz
45-ps Risetime TDR

Delay Line

PLUG-IN VERSATILITY

Plug-ins are available to make virtually any measurement desired. Examples are:

1.8 GHz Spectrum Analyzer

Curve Tracer

1 mA/div Current Amplifier
10 xV/div Differential

Differential Comparator

Single Trace

Dual Trace
Multi-Trace

Single Time Base

Mixed Sweep
Dual Time Base
500-ps Dual Time Base

500 MHz — 7900 FAMILY — VERTICAL SYSTEMS SPECIFICATIONS

Plug-in Performance Feature Min Defl Bw Tr Sig Out Bw Accuracy* Price
Amplifier Factor
Low-Capacitance Bullt-in 5 mV/div 250 MHz 1.4 ns 140 MHz 2% $950
7A11* FET Probe Amplifier
7A13 Differential Dc Offset, 1 mV/div P6053B 3.4 ns 100 MHz 1.5% $1250
High-Freq cmrr Amplifier 105 MHz
P6055 5.4 ns 65 MHz
65 MHz
7A15A Low-Cost Conventional Input 5 mV/div 80 MHz 4.4 ns 70 MHz 2% $280 (7A15A)
7A15AN** Amplifier with X10 Gain (0.5 mV/div) $250 (7A15AN)
7A16A Wide-Bandwidth Conventional 5 mV/div 225 MHz 1.6 ns 140 MHz 2% $475
| Input Amplifier
| 7A17 Low-Cost, Easy-to- 50 mV/div 150 MHz 2.4 ns 15 MHz $95
| Customize 50-Q Input Amplifier
7A18 Dual-Channel Amplifier 5 mV/div 75 MHz 4.7 ns 70 MHz 2% $535 (7A18)
TA18N** $500 (7A18N)
7A19° Wide-Bandwidth 10 mV/div 500 MHz 0.8 ns 300 MHz 3% $700
50-ohm Input Amplifier
TA21N** Direct Crt Access <4 V/div 1 GHz 350 ps $400
Dc-Coupled, High-Gain 10 uV/div 1 MHz =10% 350 ns 9% 1 MHz =10% 2% $610
7TA22 Differential Amplifier
7A24° Dual-Channel, 50-Q Input 5 mV/div 350 MHz 1.0 ns 140 MHz 2% $1050
i Amplifier
| 7A26* Dual-Channel Amplifier 5 mV/div 200 MHz 1.8ns 140 MHz 2% $1050
6

System Environmental Specifications—Operating temperature range
is from 0°C to -+50°C. Operating altitude to 15,000 feet. Non-
operating to 50,000 feet.

17A11 system bandwidth is derated to 2256 MHz from 30°C to 50°C.
27A19 system bandwidth is derated to 400 MHz from 30°C to 50°C.
37A24 system bandwidth is derated to 300 MHz from 30°C to 50°C.
47A26 system bandwidth is derated to 160 MHz from 30°C to 50°C.

*Accuracy percentages apply to all deflection factors. Plug-in gain
must be set at the deflection factor designated on each plug-in. The
calibration signal is supplied by an external calibrator whose accu-
racy is within 0.25%.

**These N-Series plug-ins do not include readout capability.
+Obtained with X10 gain at reduced bandwidth of 10 MHz.
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SPECIALIZED PLUG-INS

Measurement Performance Price
Requirement Plug-in Page Feature
Curve Tracing 7CTIN 226 Low Power $ 400
Semiconductor
Curve Tracer
Digital Delay Unit 7D11 91 Digital Time Delay $1475
Echo Time Delay
Count by Events mode
A/D Converter 7D12 93 Digital Multimeter with $1060
module
Sample/Hold DVM with $1420
2 module
True RMS DVM with M3 | $1225
module
Digital Multimeter 7D13 95 Digital Multimeter $ 570
Plus a unique
Temperature Probe
Digital Counting 7D14 96 Directly Gated $1400
Counter to 525 MHz
Universal Counter/ | 7D15 97 DC - 225 MHz $1475
Timer Direct Count
8 Basic Modes
Spectrum Analysis 7L12 204 100 kHz to 1.8 GHz $4850
Spectrum Analyzer
Spectrum Analysis | 7L13 204 1 kHz to 1.8 GHz $6750
Spectrum Analyzer
Delay Line 7M11 104 High Quality Dual $ 370
50-Q Delay Line
Readout Unit 7M13 99 Keyboard Access to $ 375
Readout
Camera Counter Readout
Sampling 7S11 100 Accepts Plug-In $ 595
Sampling Heads
TDR and 7812 100 TDR and Sampling $1280
Sampling Applications
Calibrated 7514 102 General Purpose Dual- $1950
Delayed Sweep Channel Sampler
Sampler
Sampling Sweep 7T11 103 Random or Sequential, $1725
Equivalent or Real-
Time Sampling

The crt, focal point of all scope systems, is the major con-
tributor to the performance of the 7904 and R7903. It has
excellent visual brightness and an 8 x10-cm display area.
Photographic writing speeds of at least 9 cm/ns are achieved
by using the C-51-R Camera, Writing Speed Enhancer, 10,000
ASA film and P11 phosphor. Greater speeds, up to 15 cm/ns,
are possible when using an optional max-brightness crt with
a 4 x 5-cm display area.

Use either crt up to its maximum bw with the 7A21N. Install
the vertical amplifier bypass cables and circuit boards and
plug in the 7A2IN. The input (single ended or differential)
is coupled directly to the crt for a 20-kHz to 1-GHz bw and
a 350-ps T.. When using the 7A21N, an 80-ns pretrigger should
be provided to view the leading edge of your signal. If this
is impractical, use a 7M11 Dual Delay line in the signal path.
The CRT READOUT and Vertical Amplifier functions are by-
passed and inoperative.

An optional emi modification provides considerable emi protec-
tion to either scope, however; additional shielding techniques
may be required in the most severe emi environments.

7904 and R7903 500 MHz Oscilloscopes

TIME BASES
Time Performance
Base Page Feature Price
7B70 89 Single Time Base $675
(Used also as
Delayed Time Base)
7B71 89 Single Time Base $775
with delaying Swp
Function
7B92 90 Dual Time Base $1400
with Display
Switching

7904 and R7903 — VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible
with all 7000-Series plug-ins. Bandwidth determined by main-
frame and plug-in unit.

Modes of Operation—LEFT, ALT, ADD, CHOP, RIGHT.
Chopped Mode—Repetition rate is approximately 1 MHz.

Trace Separation Range (dual-sweep modes)—The B trace can
be positioned 4 div above or below the A trace (7904 only).

Delay Line—Permits viewing leading edge of displayed wave-
form when using 7B70 and 7B90 sequence Time Bases.

7904 — HORIZONTAL SYSTEM

Channels—Two right-hand plug-in compartments; compatible
with Time Bases of the 7B70 and 7B90 sequences. 7000-Series
Vertical Amplifiers and Specialized plug-ins may also be used.

Fastest Calibrated Sweep Rate—500 ps/div with the 7B92.

Chopped Mode—Chopping rate is approx 200 kHz between two
horizontal plug-in compartments.

X-Y Mode—PHASE SHIFT is within 2° from dc to 35 kHz
without phase correction (dc to 1 MHz with phase correction,
option 2) between vertical and horizontal channels. Bandwidth
is dc to at least 1 MHz.

R7903 — HORIZONTAL SYSTEM

Single Channel—Right-hand plug-in compartment compatible
with Time Bases of 7B70 and 7B90 sequences. 7000-Series
Vertical Amplifiers and Specialized plug-ins may also be used.

Fastest Calibrated Sweep Rate— 500 ps/div with the 7B92.

7904 and R7903 — CRT AND DISPLAY FEATURES
Standard—Internal 8 x 10 cm graticule with variable illumination.
Accelerating potential is 24 kV with P31 phosphor standard.
Option 1, Without CRT READOUT—Deletes CRT READOUT.

Option 4, Maximum Brightness Crt—Internal 4 x 5-cm grati-
cule with variable illumination. Accelerating potential is 24 kV
with P31 phosphor standard. This provides extremely high
photographic and information writing speed and increases
the visibility of low rep rate, high speed signals.

Option 78, P11 Phosphor—No charge.
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7904 and R7903 500 MHz Oscilloscopes

Option 10, Pulsed Graticule (R7903 only)—Provides a means
of pulsing the graticule lights, at a preset level, coincident with
a single shot event in one exposure. The graticule lights can
be pulsed by the event, an external ground closure, or a front
panel push button. If the mainframe is equipped with CRT
READOUT, Opt 10 provides additional controls and inputs for
CRT READOUT pulsed operation.

Minimum Photographic Writing Speed—Using Polaroid film
without film fogging. Can be increased by using the TEK-
TRONIX Writing Speed Enhancer. In typical applications P31
phosphor has approximately one-half the writing speed of P11
phosphor.

Crt Writing Speed cm/ns Camera Lens
P11
Type 410 Type 47
Standard 6.1 3.1 C-51-R /1.2
8 X 10 cm 1:0.5
Optlon 4 10.0 5.0 C-51-R /1.2
4 X 5cm 1:0.5

The following table lists the approximate relative writing speed
of three types of Polaroid Film and the gains that can be
achieved by controlled fogging with the Writing Speed En-
hancer.

Polaroid Film Actual Relative Film Writing Speed
ASA
Equivalent
Type Speed Unfogged Fogged
Print Viewed Print Viewed Print Viewed
with Front with Back with Front
Illumination Illumination Illumination*
107 3,000 (Reference) 1 Print Base 3
is Opaque
47 3,000 1 1.2 3
410 10,000 2 22-24 4

*Viewing a fogged print with back illumination does not increase the apparant
writing speed.

Auto-Focus—Reduces the need for additional manual focusing
with changes in intensity after focus control has been initially
set.

Beam Finder—Limits display within graticule area.

External Z-Axis Input— 2V p-p for full intensity range. A Posi-
tive signal blanks the trace. Maximum input voltage is 15V
(dc 4 peak ac) and p-p ac. Input is dc coupled.

7904 — CALIBRATOR

Output Waveshape—Rectangular positive-going from ground,
1 kHz, dc or B Gate = 2.

Voltage Ranges— 4 mV, 40 mV, 0.4V, 40V into an open circuit;
2mV, 20 mV, 0.2V, 0.4V into 50 Q.

Current Output— 40 mA dc or 1 kHz.

R7903 — CALIBRATOR
(Not available with Opt 10)

Output Waveshape—Rectangular positive-going from ground,
1 kHz.

Voltage Ranges— 4 mV, 40 mV, 0.4V, 4V into an open circuit;
4mV, 40mV, 0.4V into 50 Q.

Current Output— 40 mA rectangular waveshape with optional
current-loop accessory (012-0341-00) connected to calibrator
output, output R is 450 Q.
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The R7903 requires only 5% inches of rack height in a standard
19-inch rack. It is fan-cooled and comes complete with slide-
out chassis tracks.

7904 — OUTPUTS/INPUTS

}-Sawtooth—Sawtooth starts 1V or less from ground (into
1 MQ). Internally selectable from A or B horizontal. Output
voltage is 50 mV/div (£5%) into 50, 1V/div (+£10%) into
1 MQ. Output R is approx 950 €.

-+ Gate—Positive-going rectangular waveform derived from A,
B, or DELAYED gate, internally selectable. Output voltage is
0.5V (£10%) into 502, 10V (£10%) into 1MQ. Risetime is
5ns or less into 50 Q; output R is approx 950.

Sig Out—Selected by B TRIGGER SOURCE switch. Output
voltage is 25 mV/div (=10%) into 50 &, 0.5V/div (=10%) into
1 MQ. The bandwidth depends upon vertical plug-in. See the
7900 Family Vertical System Specifications Chart. Output R
is approx 950 €.

Camera Power—Three-prong connector to the left of the crt
provides power, ground, and remote single-sweep reset access
for C-50-Series Cameras.

Probe Power—Two rear-panel connectors provide correct oper-
ating voltages for two active probes.

R7903 — OUTPUTS/INPUTS
(Standard)

+Sawtooth—Sawtooth starts 1V or less from ground (into
1 MQ). Output voltage is 50 mV/div (=15%) into 50 2, 1V/div
(£10%) into 1 MQ. Output R is approx 950 Q.

+Gate—Positive-going rectangular waveform derived from Main
or Aux Gate. Output voltage 0.5V (=10%) into 50 Q2. 10V
(=10%) into 1 MQ. Risetime is 7 ns or less into 50 2. Output
R is approx 950 Q.

Sig Out—Selected by TRIGGER SOURCE switches. Output
voltage is 25 mV/div (=10%) into 50 2, 0.5 V/div (£10%) into
1 MQ. The bandwidth depends on the vertical plug-in. See
the 7900 FAMILY Vertical System Specifications Chart. Output
R is approx 950 Q.

Single-Sweep Ready Indicator—-}-5V, rear panel BNC output,
for single-sweep ready indication.

External Single-Sweep Reset—Ground closure, rear panel BNC,
provides input to reset sweep.
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CRT READOUT, Single Shot—Ground closure, rear panel BNC
input initiates one frame of CRT READOUT. Not available with
Option 10 separately, but in combination with the pulsed grati-
cule input.

CRT READOUT, Inhibit—Ground closure, rear panel BNC input
locks out CRT READOUT. Not available with Option 10.

Camera Power—Three-prong connector to the left of the crt
provides power, ground, and remote single sweep reset access
for C-50-Series Cameras.

Probe Power—Two front-panel connectors provide correct op-
erating voltages for two active probes. Not available for R7903
Opt 10.

R7903 — OUTPUTS/INPUTS OPTIONS

Option 10, Pulsed Graticule—CRT READOUT Single-Shot input,
CRT READOUT Inhibit input, Calibrator, and Probe Power are
deleted. Single-Shot Graticule and CRT READOUT (ground
closure) rear panel BNC input is added. Initiates one frame
of CRT READOUT and pulses graticule. CRT READOUT inputs
are not functional with Option 1.

POWER REQUIREMENTS

7904 Power Requirements—Line voltage ranges, 90 to 132V ac
and 180 to 264 V ac. Line frequency, 48 to 440 Hz. Max power
consumption, 190 W, 2.5 A at 115V line, 60 Hz.

R7903 Power Requirements—Line voltage ranges, 90 to 132
V ac and 180 to 264V ac. Line frequency, 48 to 440 Hz. Max
power consumption, 160 W, 2 A at 115V line, 60 Hz.

DIMENSIONS AND WEIGHTS

Dimensions Height Width Length
in cm in cm in cm
7904 13.5 34.2 12.0 30.5 23.3 59.0
R7903 5.3 13.5 19.0 48.3 22.8 57.9
Single-width 5.0 12.7 2.8 T 14.5 36.9
Plug-ins
Double-width 5.0 12.7 5.5 14.0 14.5 36.9
Plug-ins
Weights Net Shipping
(Approx)
Ib kg Ib kg
7904 32.0 145 44,0 20.0
R7903 27.0 12.3 52.0 23.5
Single-width 2.0 0.9 5.0 2.3
Plug-ins
Double-width 9.0 4.1 12.0 5.4
Plug-ins

7904 and R7903 500 MHz Oscilloscopes

7904 Included Accessories—Test adapter (012-0092-00); two
18-inch test leads (012-0087-00); 9-pin cable-mount plug (134-
0049-00).

R7903 Included Accessories—Test adapter (012-0092-00); two
18-inch test leads (012-0087-00); rackmounting hardware.

7904 ORDERING INFORMATION
(Plug-ins not included)

7904 Oscilloscope ................cciiiiiinnnnn.. $3400

7904 OPTIONS

Option 1  Without Crt Readout .................. Sub $400
Option 2 X-Y Horiz Comp ...................... Add $75
Option 3 Emi Modification ..................... Add $75
Option 4  Max Brightness Crt (Specify phosphor) .. Add $350
Option 78 P11 Phosphor ...................... No Charge

7904 CONVERSION KITS

040-0605-02 Crt Readout ........................... $400
040-0606-00 X-Y Horiz Comp ....................... $75
040-0570-00 Emi Modification ....................... $105

R7903 ORDERING INFORMATION
(Plug-ins not included)
R7903 Oscilloscope .......... e $2900

R7903 OPTIONS

Option 1 Without Crt Readout .................. Sub $400
Option 3 Emi Modification ..................... Add $75
Option 4  Max Brightness Crt (Specify phosphor) . Add $350
Option 10 Pulsed Graticule .................... Add $100
Option 78 P11 Phosphor ...................... No Charge

R7903 CONVERSION KITS
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7000-Series Oscilloscopes
Wide Bandwidth Dual-Beam Oscilloscope

7844

400 MHz Bandwidth

Dual Beam

7844
__DUALBEAM OSCILLOSCOPE

Full Vertical Crossover Switching

8 x 10 cm Full Scan Overlap Crt

Crt Readout

1 ns/div Maximum Calibrated Sweep

1 GHz Direct-access Plug-ins (Less Than 4 V/div)

The 7844 and 7-inch rackmount R7844 are wide bandwidth,
dual-beam oscilloscopes designed primarily for fast, single-event
applications. Unique features such as pulsed graticules and
pulsed CRT READOUT allow the pre- or post-photographic re-
cording of important information such as vertical and horizontal
scale factors, dates of tests, test number, and other pertinent
data when single events are recorded. Vertical signal crossover
switching permits viewing a single event from a single probe
at two sweep speeds. The 7844 and R7844 are essentially
two oscilloscopes in one which allows versatility such as direct
crt access and high sensitivity inputs, or spectrum analysis
and real-time measurements simultaneously.

PLUG-IN VERSATILITY

Plug-ins are available to make virtually any measurement desired. Examples are:

Universal Counter/Timer 1.8 GHz Spectrum Analyzer Differential Comparator Single Time Base ‘
Curve Tracer Single Trace Mixed Sweep O
1 mA/Div Current Amplifier Dual Trace Dual Time Base L
10 «V/Div Differential Multi-Trace Up to 1ns Dual Time Base

Digital Events Delay
525-MHz Direct Counter Sampling to 14 GHz
Digital Multimeter 45-ps Risetime TDR
Digital Time Delay Delay Line

500 MHz — 7844 FAMILY — VERTICAL SYSTEMS SPECIFICATION

Plug-in Min Defl Bw Tr Accuracy Price
Amplifier Performance Feature Factor Without
Probe

7A11 Low-Capacitance Built-in 5 mV/div 200 MHz 1.8 ns 2% $950
FET Probe Amplifier

7A13 Differential Dc Offset, 1 mV/div 100 MHz 3.5ns 1.5% $1250
High-Freq Cmrr Amplifier

7A15A Low-Cost Conventional Input 5 mV/div 80 MHz 4.4 ns 2% $280 (7A15A)

7A15AN** Amplifier with X10 Gain (0.5 mV/div){ $250 (7A15AN)

7A16A Wide-Bandwidth Conventional 5 mV/div 175 MHz 2.0 ns 2% $475
Input Amplifier

7A17 Low-Cost, Easy-to- 50 mV/div 150 MHz 2.4 ns $95
Customize 50-Q Input Amplifier

7A18 Dual-Channel Amplifier 5 mV/div 75 MHz 4.7 ns 2% $535 (7A18)

7A18N** $500 (7A18N)

7A19 Wide-Bandwidth 20 mV/div to 1 V/div 400 MHzt{ 0.9 ns 3% $700
50-ohm Input Amplifier mVdiv 325 MHz 1.1 ns

7A21N** Direct Crt Access <4 V/div 1 GHz 350 ps $400

7A22 Dc-Coupled, High-Gain 10 uV/div 1 MHz 350 ns 2% $610
Differential Amplifier Within 10% Within 9%

7A24++ Dual-Channel, 50-Q Input 5 mV/div 300 MHz 1.2ns 2% $1050
Amplifier

7A26 Dual-Channel Amplifier 5 mV/div 160 MHz 2.2 ns 2% $1050

System Environmental Specifications.

from 0°C to
50,000 feet.

Operating

temperature range is
-+50°C. Operating altitude to 15,000 feet.

Non-operating to

tObtained with X10 gain at reduced bandwidth of 10 MHz.

+Operating temperature range is from 0°C to -35°C, bw derated 10%

from 35°C to 50°C.
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*Accuracy percentages apply to all deflection factors.
be set at the deflection factor designated on each plug-in. The calibra-
tion signal is supplied by an external calibrator whose accuracy is within
Add 1% for internal calibrator.

0.25%.

Plug-in gain must

**These N-Series plug-ins do not include readout capability.
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SPECIALIZED PLUG-INS

Performance
Feature Price

Measurement

Requirement Plug-in Page

Curve Tracing 7CTIN 226 Low Power $ 400
Semiconductor

Curve Tracer

Digital Delay Unit 7D11 91 Digital Time Delay $1475
Echo Time Delay

Count by Events mode

A/D Converter 7D12 93 Digital Multimeter with $1060
M1 module
Sample/Hold dvm with $1420
M2 module
True RMS dvm with M3 | $1225

module

Digital Multimeter 7D13 95 Digital Multimeter $ 570
Plus a unique

Temperature Probe

Digital Counting 7D14 96 Directly Gated $1400

Counter to 525 MHz

Universal Counter/ | 7D15 97 Dc - 225 MHz $1475
Timer Direct Count
8 Basic Modes

Spectrum Analysis 7L12 204 100 kHz to 1.8 GHz $4850

Spectrum Analyzer

Spectrum Analysis 7L13 204 1 kHz to 1.8 GHz $6750

Spectrum Analyzer

Delay Line ™11 104 High Quality Dual $ 370

50-Q Delay Line

Readout Unit 7M13 99 Keyboard Access to $ 375
Readout

Camera Counter Readout

Sampling 7511 100 Accepts Plug-in $ 595

Sampling Heads

TDR and 7812 100
Sampling

Tdr and Sampling $1280
Applications

Calibrated 7514 102
Delayed Sweep
Sampler

General Purpose Dual- $1950
Channel Sampler

Sampling Sweep yami] 103 Random or Sequential, $1725
Equivalent or Real-

Time Sampling

TIME BASES

Time Performance
Base Page Feature Price

7B70 89 Single Time Base $ 675
(Used also as an

external amplifier or
Delayed Time Base)

7B71 89 Single Time Base $ 775
with delaying Swp

Function

7B92 90 Dual Time Base $1400

with Display
Switching

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible
with all 7000-Series plug-ins. Bandwidth determined by main-
frame and plug-in unit.

Display Logic—

Standard Instrument

(With Vertical Crossover) Beam 1 Beam 2

Vertical Compartment Left Left

Controlling Beam Left Right
Right Left
Right Right

Opt 21

(Without Vertical Crossover) Beam 1 Beam 2

Vertical Compartment Left Right

Controlling Beam

7844 Dual-Beam Oscilloscope

Vertical Crossover—Permits viewing the same signal on two
time bases.

Option 21, Without Vertical Crossover—Deletes vertical cross-
over.

Vertical Trace Separation—Beam 1 can be positioned at least
+4 cm with respect to beam 2, NA opt 21.

Delay Line—Permits viewing leading edge of displayed wave-
form when using 7B70 and 7B90 sequence Time Bases, not
compatible with 7B50 Series.

HORIZONTAL SYSTEM

Channels—Two right-hand plug-in compartments; compatible
with Time Bases of the 7B70 and 7B90 sequences. 7000-Series
Vertical Amplifiers and Specialized plug-ins may also be used.

Fastest Calibrated Sweep Rate— 1 ns/div.
X-Y Mode—Phase shift is within 2° from dc to 50 kHz.
Bandwidth—Dc to at least 1 MHz.

Horizontal Separation—Beam 1 can be positioned at least 0.25
cm to the right and at least 0.25 cm to the left of beam 2 and
a total of 2 cm.

Display Logic—

Beam 1 Beam 2
A Horizontal A Horizontal
A Horizontal B Horizontal
B Horizontal A Horizontal
B Horizontal B Horizontal

CRT AND DISPLAY FEATURES

Crt—Dual Beam, Full Overlap. 8 x 10-cm graticule with variable
illumination. CRT READOUT intensity is adjustable with front
panel control. Accelerating potential is 24 kV with P31 phosphor
standard.

Option 78, P11 Phosphor—No charge.

Auto Focus—Reduces the need for additional manual focusing
with changes in intensity after focus control has been initially
set.

Beam Finder—Beam 1 and 2 (independent controls), limits dis-
play within graticule area, and intensifies beam.

External Z-Axis Input—(Beam 1 and Beam 2) 2V p-p for full
intensity range. A positive signal blanks the trace. Maximum
input voltage is 15V (dc -4 peak ac) and p-p ac. Input is dc
coupled.
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7844 Dual-Beam Oscilloscope

Minimum Photographic Writing Speed— 1.7 cm/ns using Polar-
oid type 47 film, C-51R and optional P11 phosphor. In typical
applications, P31 phosphor has about %2 the writing speed
as P11 phosphor. Writing speed can be increased by using
the TEKTRONIX Writing Speed Enhancer or Polaroid type 410
film or both.

The following table lists the approximate relative writing speed
of three types of Polaroid Film and the gains that can be
achieved by controlled fogging with the Writing Speed En-
hancer.

Polaroid Film Actual Relative Film Writing Speed
ASA
Equivalent
Type Speed Unfogged Fogged
Print Viewed Print Viewed Print Viewed
with Front with Back with Front
Illumination Illumination Illumination*
107 3,000 1 Print Base 3
(Reference) is Opaque
47 3,000 1 1.2
410 10,000 2 22-24

*Viewing a fogged print with back illumination does not increase the ap-
parent writing speed.

An alternative method of film enhancement is available for the
7844/R7844. Contact your local Tektronix Field Office for more
information.

PULSED READOUT AND GRATICULE ILLUMINATION

Provides a means of pulsing the graticule lights, or CRT READ-
OUT at a preset level, coincident with a single-shot event in
one exposure. The graticule lights or CRT READOUT can be
pulsed by the event, an external ground closure, or front-panel
push button.

CALIBRATOR

Calibrator—Rectangular positive-going from ground, 1 kHz

(within 0.25%).

Voltage Ranges— 4 mV, 40mV, .4V, 4V (within 1%) into an
open circuit; 0.4 mV, 4 mV, 40 mV, 0.4V (within 1%) into 50 Q.

Current Output— 40 mA rectangular waveshape, front panel cur-
rent loop 7844, optional current loop adapter (012-0341-00)
required for R7844.

OUTPUTS/INPUTS

A and B Sawtooth—Sawtooth starts 1V or less from ground
(into 1MQ). Output voltage is 50 mV/div (+15%) into 50 Q,
1V/div (10%) into 1 MQ. Output R is approx 950 .

A and B |Gate—Positive-going rectangular waveform derived
from Main or Delayed Gate. Output voltage 0.5V (=10%) into
50Q. 10V (£10) into 1MgQ. Risetime is 5ns or less into
50 ©. Output R is approx 950 Q.
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Single-Sweep Ready Indicator— +-5V, rear panel BNC output,
for single-sweep ready indication.

External Single-Sweep Reset—Ground closure, rear panel BNC,
provides input to reset sweeps.

Camera Power—Three-prong connector to the left of the crt
provides power, ground, and remote single sweep reset access
for C-50-Series Cameras.

Probe Power—Two connectors provide correct operating volt-
ages for two active probes.

POWER REQUIREMENTS

Line Voltage Ranges—Selectable 115 Volts nominal (90-132
Volts), 230 Volts nominal (180-264 Volts).

Line Frequency— 48 to 440 Hz.
Max Power Consumption— 235 watts, 2.9 A at 60 Hz 115V line.

DIMENSIONS AND WEIGHTS

Dimensions Height Width Length

in cm in cm in cm
7844 12.9 32.8 12.0 30.5 23.8 60.5
R7844 7.0 17.8 19.0 48.3 24.8 62.9
Single-width 5.0 12.7 2.8 71 14.5 36.9
Plug-ins
Double-width 5.0 12.7 5.5 14.0 14.5 36.9
Plug-ins
Welghts
(Approx) Net Shipping

Ib kg Ib kg
7844 36.0 16.3
R7844 33.0 15.0
Single-width 2.0 0.9 5.0 2.3
Plug-ins
Double-width 9.0 4.1 12.0 5.4
Plug-ins

INCLUDED ACCESSORIES

R7844— 1 rackmount hardware kit, 1 rackmount slide guide
(351-0314-00).

ORDERING INFORMATION
(Plug-ins Not Included)

7844 OSCillOSCOPE . . ... .ovvvvvneer i en e saeenns $5900
R7844 OSCillOSCOPE ... .....coiivriieeeennnennunnnnn $6000
OPTIONS
Option 3  Emi Modification ..................... Add $75
Option 21 Without Vertical Crossover ........... Sub $400
Option 78 P11 Phosphor ..................... No Charge
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Dc-to-200 MHz Optimum Pulse Response
Dc-to-250 MHz Bandwidth Option

Greater Than 15 cm/ns Enhanced Writing Speed
Crt Readout

Modular

Over 30 Compatible Plug-ins

900-MHz Fet Probe Available

The 7700 FAMILY is an advanced general-purpose oscilloscope
measurement system. Together with the established and grow-
ing 7000-Series plug-ins, virtually any measurement desired is

possible.

7000-Series Oscilloscopes
General-Purpose 250-MHz Oscilloscope System

PLUG-IN VERSATILITY

Plug-ins are available to make virtually any measurement desired. Examples are:

525-MHz Direct Counter 1.8 GHz Spectrum Analyzer
Digital Multimeter 1 mA/Div Current Amplifier
45-ps Risetime TDR 10 xV/Div Differential
Digital Delay Universal Counter/Timer

Sampling to 14 GHz
Differential Comparator

Curve Tracer
Delay Line

7704 A
OSCILOSCOPE SYSTEM

+

i

OTIN DISPLAY T

7704A

Dual Time Base

Delayed Sweep

Single Time Base

Mixed Sweep

Single Trace
Dual Trace
Multi-Trace Combinations

250 MHz—— 7700 FAMILY VERTICAL SYSTEMS SPECIFICATIONS
7704A R7704
Plug-in Performance Feature M'i_n Defl Bw Tr SigB Out Bw Tr Sig Out Avcl:cgracy* Price
g actor W w ithout
Ampllfler Probe
7A11 Low Capacitance Built-In 5 mV/div 170 MHz 21ns 70 MHz 150 MHz 2.4ns 60 MHz 2% $950
FET Probe Amplifier
153"3?13 3.5 60 MH 100 MH. 3.5 55 MH
7 Differential Dc Offset : z NS = 4 L3N8 L2 1.5% $1250
AL High-Freq Cmrr Amplifier 1mV/div. T pgoss
65 MHz 5.4 ns 50 MHz 65 MHz 5.4 ns 45 MHz
7A15A Low-Cost Conventional Input 5 mV/div 75 MHz 4.7 ns 55 MHz 75 MHz 4.7 ns 50 MHz 2% $280 (7A15A
7A15AN} Amplifier with X10 Gain (0.5 mV/div)t $250 (7A15AN)
Wide-Bandwidth Conventional 5 mV/div 160 MHz 2.2ns 70 MHz 150 MHz 2.4ns 60 MHz 2% $475
TA16A Input Amplifier 170 MHz{ 1 2.1 ns
7A17 Low-Cost, Easy to Customize | 50 mV/div 150 MHz 2.4 ns 15 MHz 150 MHz 2.4 ns 15 MHz $95
50-Q Input Amplifier
g ifi 5 mV/div 75 MHz 4.7 ns 55 MHz 75 MHz 4.7 ns 50 MHz 2% $535 (7A18)
7A18 Dual-Channel Amplifier 8596 TA1aN)
7A18Ni
7A19 Wide-Bandwidth 10 mV/div 200 MHz 1.8 ns 80 MHz 175 MHz 2.0ns 65 MHz 3% $700
50-Q Input Amplifier 250 MHz** 1.5 ns
Dc-coupled, High-Gain 10 uV/div 1 MHz 350 ns 1 MHz 1 MHz 350 ns 1 MHz 2% $610
Th22 D?ff:r:r?tial Am%llfler # +10% +9% +10% +10% +9% *+10%
7A24 Dual-channel, 50-Q Input 5 mV/div | 200 MHz 1.8 ns 70 MHz | 160 MHz 25ns 60 MHz 2% $1050
Amplifier
7A26 Dual-channel Amplifier 5 mV/div 150 MHz 2.4ns 70 MHz 140 MHz 25ns 60 MHz 2% $1050
170 MHzt1 21 ns
Sy m Envir | Specificati Operating temperature range *Accuracy percentages apply to all deflection factors. Plug-in gain
is from 0°C to +50°C. Operating altitude to 15,000 feet. Non- must be set at the deflection factor designated on each plug-in. When

operating to 50,000 feet.

**Obtained with 7704A Option 9 (0°C to --30°C) at 20 mV/div.

tObtained with X10 gain at reduced bandwidth of 10 MHz.
t1Obtained with 7704A Option 9 (0°C to -}30°C).

a probe is used, the gain _must be set with the calibration signal
applied to the probe tip. The calibration signal is supplied by an
external calibrator whose accuracy is within 0.25%.

iThese N-Series plug-ins do not include readout capability.
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7704A 250-MHz Oscilloscope System

SPECIALIZED PLUG-INS

Measurement Performance
Requirement Plug-In Page Feature Price
Curve Tracing 7CTIN 226 Low Power $ 400
Semiconductor
Curve Tracer
Digltal Delay Unit 7D11 91 Digital Time Delay $1475
Echo Time Delay
Count by Events mode
A/D Converter 7D12 93 Digital Multimeter with $1060
M1 module
Sample/Hold Dvm with $1420
M2 module
True RMS Dvm with $1225
M3 module
Digital Muiltimeter 7D13 95 Digital Multimeter $ 570
Plus a unique
Temperature Probe
Digital Counting 7D14 96 Directly Gated $1400
Counter to 525 MHz
Universal Counter/ 7D15 97 Dc - 225 MHz $1475
Timer Direct Count
8 Basic Modes
Spectrum Analysls 7L12 204 100 kHz to 1.8 GHz $4850
Spectrum Analyzer
Spectrum Analysis 7L13 204 1 kHz to 1,8 GHz $6750
Spectrum Analyzer
Delay Line 7™M11 104 High Quality Dual $ 370
50-Q Delay Line
Readout Unlt 7™M13 99 Keyboard Access to $ 375
Readout
Camera Counter
Readout
Sampling 7511 100 Accepts Plug-In $ 595
Sampling Heads
TDR and Sampling 7812 100 TDR and Sampling $1280
Applications
Callbrated 7514 102 General Purpose Dual- $1950
Delayed Sweep Channel Sampler
Sampler
Sampling Sweep 7T11 103 Random or Sequential, $1725
Equivalent or Realtime
Sampling

The 7704A Oscilloscope offers you the choice of either 200 MHz
with optimized transient response or 250 MHz with optimized
bandwidth. Aberrations are reduced below the normal level in
the optimized transient response version. Simplified circuitry
makes this instrument exceptionally reliable. Modular design
contributes to its easy service and maintenance. The R7704
offers 175 MHz bandwidth.

The modular design of the 7704A makes service and mainte-
nance much easier, but most important it permits the addition
of a Processing Module. With this addition and a general-
purpose minicomputer, the 7704A is converted into a Digital
Processing Oscilloscope. See pages 38 thru 43 for more de-
tails and check the appropriate box on the reply card inside
the front cover of this catalog to receive an illustrated booklet
with complete specifications.

There are two crt designs available for the 7704A: the stan-
dard 8 x 10-cm crt and an optional 4 x5-cm reduced-scan crt
for high writing-speed applications. The standard crt affords
5.3 cm/ns writing speed (C-51-R Camera, P11 phosphor and
10,000 ASA film) without enhancement and 8 cm/ns with the
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TIME BASES
Time Performance
Base Page Features Price
7B53A 87 Dual Time Base $850
with Mixed Swp
7B53A 87 7B53A with Tv $910
Opt. 5 Sync Triggering
7B53AN 87 No READOUT Dual $750
Time Base with
Mixed Sweep
7B53AN 87 7B53AN with Tv $810
Opt. 5 Sync Triggering
7B70 89 Single Time Base $675
(Used also as
Delayed Time Base)
7B71 89 Single Time Base $775
with delaying
Sweep Function
7B92 90 Dual Time Base $1400
}Nlth Display Switch-
ng

TEKTRONIX Writing Speed Enhancer. With the optional crt
and our new film fogging technique, writing speed can be in-
creased to at least 15 cm/ns. This writing speed reserve means
reduced intensity setting for improved trace definition.

Characteristics are common to all mainframes unless noted.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible
with all 7000-Series plug-ins. Bandwidth determined by main-
frame and plug-in unit; see 7700-FAMILY Vertical System Speci-
fication Chart.

Option 9 Bandwidth Change (250 MHz)— 7704A vertical circuit
performance is adjusted to extend frequency response to 250
MHz at 20 mV/div (upper —3 dB) when 7A19 is used. Provides
additional performance for those working in this frequency
domain.

Modes of Operation—LEFT, ALT, ADD, CHOP, RIGHT.

Chopped Mode— 7704A, repetition rate is internally selectable,
approx 100 kHz or 1 MHz; R7704, fixed approx 1 MHz.

Trace Separation Range (dual-sweep modes)—The B trace can
be positioned above or below the A trace.

Delay Line—Permits viewing leading edge of waveform.

HORIZONTAL SYSTEM

Channels—Two right-hand plug-in compartments; compatible
with all 7000-Series plug-ins.

Fastest Calibrated Sweep Rate— 2 ns/div with 7B70, 7B71 or
7B92.

M

N/

-



|

Chopped Mode (between horizontal plug-ins)— 7704A, repetition
rate is internally selectable, approx 20 kHz or 200 kHz; R7704,
fixed approx 200 kHz.

X-Y Mode—Phase shift is within 2° from dc to 50 kHz (7704A)
from dc to 35kHz (R7704) between vertical and horizontal
channels. Frequency response at 10% down is dc to at least
3 MHz.

Option 2, X-Y Horizontal Compensation (R7704 only)—Provides
phase shift compensation to less than 2° from dc to 2 MHz.

CRT

Standard—Internal 8 x 10-cm graticule with variable illumina-
tion. Accelerating potential is 24 kV with P31 phosphor stan-
dard.

- Option 1, Without Crt Readout—Deletes CRT READOUT.

Option 4, Maximum Brightness Crt (7704A only)—Internal
4 x 5-cm graticule with variable illumination. Accelerating po-
tential is 24 kV with P31 phosphor standard. This provides
extremely high photographic and information writing speed
and increases the visibility of low-rep-rate, high-speed signals.

Option 78, P11 Phosphor—No charge.

Minimum Photographic Writing Speed—Using Polaroid film
without film fogging. Can be increased by using the TEKTRONIX
Writing Speed Enhancer (see Camera Section for more infor-
mation). In typical application P31 phosphor has approximately
one-half the writing speed of P11 phosphor.

Mainframe P11 Writing Speed cm/ns Camera Lens
Type 410 Type 47

7704A 5.3 2.7 C-51-R /1.2
R7704 1:0.5
8x10 cm

7704A 10.0 5.0 C-51-R f/1.2
Option 4 1:0.5
4x5cm

Auto-Focus—Reduces the need for additional manual focusing
with changes in intensity after focus control has been initially
set.

Beam Finder—Limits display within graticule area.

External Z-Axis Input (7704A only)—2V p-p for full intensity
range. A positive signal blanks the trace. Maximum input volt-
age is 15V (dc -} peak ac) and p-p ac. Input is dc coupled.

External Z-Axis Inputs (R7704 only)—High Sensitivity Input:
Minimum pulse width to blank trace is 30ns at 2V; 2V p-p
for full intensity range from dc to 2 MHz; intensity range di-
minishes to 20% of full range at 10 MHz. A positive signal
blanks the trace; input R is 500 © within 10%. Maximum input
voltage is 15V (dc - peak ac) and p-p ac.

The 7704 requires 7 inches of rack height and offers 175 MHz
bandwidth.

Minimum pulse width to blank trace is 3.5 ns at 60V; 60V p-p
for full intensity range from dc to 100 MHz. A positive signal
blanks the trace; input R is 18 k2 within 20%. Maximum in-
put voltage is 60V (dc + peak ac) and p-p ac.

OUTPUTS/INPUTS

-+Sawtooth—Sawtooth starts 1V or less from ground (into
1 M@). Internally selectable from A or B horizontal. Output
voltage is 50 mV/div (+15%) into 50 2, 1V/div (£10%) into
1 MQ. Output R is 950 2 nominal.

-+Gate—Positive-going rectangular waveform derived from A,
B, or DELAYED gate, internally selectable. Output voltage is
0.5V (=10%) into 509, 10V (+10%) into 1 MQ. Risetime is
20 ns or less into 50 2; output R is 950 £ nominal.

Sig Out—Selected by B TRIGGER SOURCE switch. Output
voltage is 25 mV/div (£10%) into 50 @, 0.5V/div (+10%)
into 1 MQ. The bandwidth depends upon vertical plug-in; see
7700-FAMILY Vertical System Specifications Chart. Output R is
950 2 nominal.

External Single-Sweep Reset—Ground closure, rear-panel input
to reset sweep.

Option 7, Without Signal Outputs/Inputs (7704A only)—Deletes
previously described Outputs/Inputs and External Z-Axis Input.

Camera Power—Three-prong connector to the left of the crt
provides power, ground, and remote single-sweep reset ac-
cess for the C-50-Series Cameras.

Probe Power—Two rear-panel connectors provide correct op-
erating voltages for two active probes. R7704 connectors are
located on both the front and rear panels. Probe power is de-
leted on Option 1 of 7704A.

CALIBRATOR

Voltage Output—Rectangular waveshape, positive-going from
ground. (40V and 40 mV available when selected by internal
jumper.) Ranges are 40 mV, 0.4V, 4V into 1 MQ; 20 mV, 0.2V,
0.4V into 50 Q. Amplitude accuracy is within 1% (4-15°C to
-1-35°C); within 2% (0°C to 450°C). Repetition rate is approx
1 kHz.




7704A 250 MHz Oscilloscope System

Current Output— 400 mA rectangular wave-shape with optional
current-loop accessory (012-0259-00) connected between 4V
and GND pin jacks.

POWER REQUIREMENTS

Line Voltage Ranges— 90 to 132V ac and 180 to 264V ac.
Line Frequency— 48 to 440 Hz (7704A), 48 to 66 Hz (R7704).

Option 5, Line Frequency Change (50 - 400 Hz)—Converts the
R7704 to 50 - 400 Hz operation (not required for 7704A).

Max Power Consumption— 180 Watts, 2.5 Amps at 115V line
60 Hz (7704A); 225 Watts, 2.8 Amps at 115 V line, 60 Hz (R7704).

Dimensions Height Width Length
in cm in cm In cm
7704A 13.6 34.5 12.0 30.6 22.7 57.7
R7704 7.0 17.8 19.0 48.2 22.4 56.9
Single-Width 5.0 12.7 2.8 74 14.5 36.9
Plug-Ins
Double-Width 5.0 12.7 5.5 14.0 14.5 36.9
Plug-Ins
Weights (Approx) Net Shipping
b kg b kg
7704A 30.0 13.6 43 19.5
R7704 44.0 20.0 T 34.9
Single-Width 2.0 0.9 5.0 2.3
Plug-Ins
Double-Width 9.0 4.1 12.0 5.4
Plug-Ins

Included Accessories—For 7704A: 20-inch cable, two-pin-to-
BNC, (175-1178-00). For R7704: 42-inch BNC 50-Q cable (012-
0057-01); 20-inch cable, two-pin-to-BNC, (175-1178-00); rack-
mounting hardware.

ORDERING INFORMATION
(Plug-ins not included)

7704A Oscilloscope ..................cviiiuinn... $2600
R7704 Oscilloscope . ..............ccoviiiinnneennn.. $2850
7704A OPTIONS

Option 1 Without Crt Readout and Probe Power .. Sub $400
Option 3 Emi Modification ...................... Add $75
Option 4  Max Brightness Crt (Specify phosphor) .. Add $350
Option 7  Without SigOut/In .................... Sub $50
Option 9  Bandwidth Change (250 MHz) ........ No Charge
Option 78 P11 Phosphor ..................... No Charge
R7704 OPTIONS
Option 1  Without Crt Readout .................. Sub $400
Option 2 X-Y Horiz Comp ..................... Add $75
Option 3 Emi Modification ..................... Add $75
Option 5 Line Freq Change (50-400Hz) ......... Add $50
(Not required for 7704A)
Option 78 P11 Phosphor ..................... No Charge
7704A CONVERSION KITS
040-0613-00 Crt Readout and Probe Power ............ $400
040-0612-00 Emi Modification ....................... $105
040-0619-00 Sig Out/In ............................ $50
R7704 CONVERSION KITS
040-0533-01 Crt Readout ........................... $400
040-0529-00 X-Y Horiz Comp ....................... $75
040-0562-00 Emi Modification ....................... $110

DIGITAL PROCESSING OSCILLOSCOPE

The modular design of the 7704A enables it to be expanded into a Digital
Processing Oscilloscope (see pages 38 thru 43), with many capabilities
never before available in any oscilloscope system. To receive an illustrated
booklet with complete details, check the appropriate box on the reply card

inside the cover of this catalog.
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7000-Series Oscilloscopes
Wide Performance 100-MHz Oscilloscope

7603

o Dc-to-100 MHz Bandwidth
6%-inch Crt
Crt Readout
5%-inch Rackmount

Over 30 Compatible Plug-ins

The TEKTRONIX 7603 and Rackmount R7603 Oscilloscope
provide a wide performance range through plug-in and main-
frame versatility. They represent the best price/performance
ratio available in the 100-MHz plug-in-oscilloscope market
today.

The crt in these oscilloscopes is a large 8 x 10 div (1.22 cm/
div). It features an internal graticule with variable illumination
and 15-kV accelerating potential. An optional maximum bright-
ness crt with a smaller 8 x 10-cm display and 18-kV potential,
affords increased visual brightness and photographic writing
speed.

PLUG-IN VERSATILITY
Plug-ins are available to make virtually any measurement desired. Examples are:

1.8 GHz Spectrum Analyz@r
1 mA/Div Current Amplifier
10 uV/Div Differential
Universal Counter/Timer

525-MHz Direct Counter
Digital Multimeter
45-ps Risetime TDR
Digital Delay

Sampling to 14 GHz
Differential Comparator
Curve Tracer

Delay Line

Dual Time Base
Delayed Sweep
Single Time Base
Mixed Sweep

Single Trace
Dual Trace
Multi-Trace Combinations

100 MHz 7600 FAMILY VERTICAL SYSTEM SPECIFICATIONS
Plug-in Performance Feature Min Defl Bw Tr Sig Out Bw Accuracy* Price
Amplifier B ot
7A11 Low-Capacitance Built-in 5 mV/div 100 MHz 3.5ns 60 MHz 2% $950
FET Probe Amplifler
7A13 Differential Dc Offset, 1 mV/div P6053B 5.0 ns 55 MHz 1.5% $1250
High-Freq Cmrr Amplifier 75 MHz
P6055 6.4 ns 45 MHz
55 MHz
7A15A Low-cost Conventional Input 5 mV/div 65 MHz 5.4 ns 50 MHz 2% $280 (7A15A)
7A15AN** Amplifier with X10 Gain (0.5 mV/div)t $250 (7A15AN)
7A16A Wide-Bandwidth Conventional 5 mV/div 100 MHz 3.5 ns 60 MHz 2% $475
Input Amplifier
7A17 Low-Cost Easy-to-Customize 50 mV/div 100 MHz 3.5ns 15 MHz _ $95
50-Q Input Amplifler
7A18 Dual-Channel Amplifier 5 mV/div 75 MHz 4.7 ns 50 MHz 2% $535 (7A18)
TA18N** $500 (7A18N)
7TA22 Dc-Coupled, High Gain 10 wV/div 1 MHz £10% 350 ns +9% 1 MHz =10% 2% $610
Differential Amplifier
7A24 Dual Channel, 50-Q Input 5 mV/div 100 MHz 3.5 ns 60 MHz 2% $1050
Amplifier
7A26 Dual-Channel Amplifier 5 mV/div 100 MHz 3.5 ns 60 MHz 2% $1050
System Environmental Specifications—Operating temperature range *Accuracy percentages apply to all deflection factors. Plug-in gain
is from 0°C to --50°C. Operating altitude to 15,000 feet. Non- must be set at the deflection factor designated on each plug-in. When

operating to 50,000 feet.
Obtained with X10 gain at reduced bandwidth of 10 MHz.

**These N-Series plug-ins do not include readout capability.

a probe is used, the gain must be set with the calibration signal
applied to the probe tip. The calibration signal is supplied by an
external calibrator whose accuracy is within 0.25%.
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7603 Versatile 100-MHz Oscilloscope

SPECIALIZED PLUG-INS TIME BASES
Measurement Time Performance
Requirement Plug-in Page Performance Feature Price Base Page Features Price
Curve Tracing 7CTIN 226 Low Power $ 400 7B50 86 Single Time Base $450
Semlconductor
Curve Tracer
7B53A 87 Dual Time Base $850
Dlgital Delay 7D11 91 Digital Time Delay $1475
Unit Echo Time Delay Ll G L
Count by Events mode 7B53A 87 7B53A with TV $910
A/D Converter | 7D12 9 | Dighal Multimeter with | §1060 Opt. 5 Sync Triggering
moaule
Sample/Hold Dvm with $1420 7B53AN 87 ¥i° REBADOUT“E“H' $750
M2 module B
True RMS Dvm with $1225 X0Coweon
e e 7B53AN 87 7B53AN with TV $810
Digital 7D13 95 Digital Multimeter $ 570 Opt. 5 Sync Triggering
Multimeter Plus a unlque
Temperature Probe All Time Bases (exc. 7B92) have EXT Amplifler
Digital 7D14 96 Directly Gated $1400
Counting Counter to 525 MHz X )
Univeraal 7D15 97 Dc-225 MHz $1475 Optlon' 4, Ma-mmurp Br'lght.ness Crt—lnte.rnal 8 X 1_0-cr.n grati-
Counter/Timer Direct Count cule with variable illumination. Accelerating potential is 18 kV
8 Basic Modes 3 ;
with P31 phosphor standard.
lS\peftrfm 7L12 204 1Soo kHz toA1.8IGHz $4850
nalysls pectrum Analyzer . &
Optional Phosphors (Specify)—P7, P11 or P7/SA. (Phosphor/
Spectrum 7L13 204 1 kHz to 1.8 GHz $6750 y . x
Analysls Spectrum Analyzer Spectrum Analyzer graticule combination.)
Delay Line 7™M11 104 High Quality Dual $ 370 . " s ¢ ¢ 4
50-Q Delay Line Minimum Photographic Writing Speed—Using Polaroid film
Readout Unit 7M13 99 Keyboard Access to $ 375 without film fogging. Can be increased by using the TEK-
Readout i3t i
Gamora Colinter Readoit TRONI?(f Wntn)g Spleed E'nhe[mcer I.(se;z C'a:l’r;;ara hSec't:on hfor
Sampling == 00 Aocent Plugn S 595 more |_n ormation). In typlca. .app ication phosphor has
Sampling Heads approximately one-half the writing rate of P11.
TDR and 7512 100 TDR and Sampling $1280
Sampling Applications
8“','“"5‘5% 7514 102 ‘éﬁ“‘”a'l Psurpoie.e Dual- $1950 Mainframe Writing Speed cm/us Camera Lens
elaye weep anne ampler
Sampler Type 410 Type 47
Sampling 7T 103 | Random or Sequentlal, | $1725 P31 P11
Sweep Equivalent or Real- Standard 1320 660 C-51-R t/1.2
Time Sampling 8 X 10 div 1:0.5
(1.22 cm/div)
Optlon 4 2000 1000 c-51-R /1.2
8 X 10 cm 1:0.5
VERTICAL SYSTEM
External Z-Axis Input— 2V p-p for full intensity range from dc
Channels—Two left-hand plug-in compartments; compatible to 2 MHz, intensity range diminishes to 20% of full range at

with all 7000-Series plug-ins. Bandwidth determined by main-
frame and plug-in unit, see 7600 Family Vertical System Spec-
ifications Chart.

Modes of Operation—LEFT, ALT, ADD, CHOP, RIGHT.
Chopped Mode—Repetition rate is approximately 1 MHz.
Delay Line—Permits viewing leading edge of displayed wave-
form.

HORIZONTAL SYSTEM

Channels—One right-hand plug-in compartment; compatible
with all 7000-Series plug-ins.

Fastest Calibrated Sweep Rate— 5 ns/div.

X-Y Mode—The phase shift between vertical and horizontal
channels is 2° from dc to 35 kHz. Bandwidth is dc to at least
2 MHz.

CRT AND DISPLAY FEATURES

Standard—Internal 8 x 10 div (1.22 cm/div) graticule with vari-
able illumination. Accelerating potential is 15kV with P31
phosphor.

Option 1, Without Crt READOUT—Deletes CRT READOUT.
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10 MHz. A positive signal blanks the trace.
voltage is 10V (dc + peak ac) and p-p ac.

Maximum input

Auto-Focus—Reduces the need for additional manual focus-
ing with changes in intensity after focus control has been ini-
tially set.

Beam Finder—Limits display within graticule area.

OUTPUTS/INPUTS

+ Sawtooth—Sawtooth starts 1V or less from ground (into 1
MQ). Output voltage is 50 mV/div (£15%) into 50 2, 1V/div
(£10%) into 1 MQ. Output R is 950 & within 2%.

+ Gate—Positive pulse of the same duration and coincident
with sweep. Output voltage is 0.5V (£10%) into 5092, 10V
(=10%) into 1 MQ. Risetime is 20 ns or less into 50 2, output
R is 950 Q with 2%. Source is selectable from Main, Delay
or Auxiliary Gate.

Sig Out—Selected by TRIGGER SOURCE switch. Output voltage
is 25 mV/div (+10%) into 50 2, 0.5V/div (=10%) into 1 MQ.
The bandwidth depends upon vertical plug-in, see 100-MHz Fam-
ily Vertical System Specification Chart. Output R is 950 2 within
2%.



External Single Sweep Reset—Ground closure, rear panel BNC
provides input to reset sweep.

Single-Sweep Ready Indicator—Rear panel BNC provides 5V
for single-sweep ready condition.

Option 7, Without Signal Outputs/Inputs—Deletes previously
described Outputs/Inputs.

CAMERA POWER OUTPUT

Three-prong connector to the left of the crt provides power,
ground, and remote single-sweep reset access for the C-50-
Series Cameras.

CALIBRATOR

Voltage Output—Rectangular waveshape, positive-going from
ground (dc voltage available when selected by internal jumper).
Ranges are 40 mV, 0.4V, 4V into 1 MQ; 20 mV, 0.2V, 0.4V into
50 . Amplitude accuracy is within 1% (+15°C to 435°C);
within 2% (0°C to +-50°C). Repetition rate is approx 1 kHz.

Current Output— 40 mA dc or 40 mA rectangular waveshape
with optional current-loop accessory (012-0259-00) connected
between 4V and GND pin jacks.

POWER REQUIREMENTS

Line Voltage Ranges— 100, 110, 120, 200, 220 and 240V ac
*+10%; internally selectable with quick-change jumpers.

Line Frequency—50Hz to 400Hz (7603), 50 Hz to 60 Hz
(R76083).

Option 5, Line Frequency Change (50 - 400 Hz)—Converts the
R7603 to 50 -400 Hz operation (not required for 7603).

Max Power Consumption—180 Watts, 2.0 Amps at 115V line,
60 Hz. Cooling is provided by a fan for the R7603.

DIMENSIONS AND WEIGHTS

Dimensions Height Width Length
In cm In cm In cm
7603 11.4 28.9 8.7 221 24.0 60.9
R7603 5.25 13.3 19.0 48.2 24.7 62.9
Single-Width 5.0 12.7 28 71 14.5 36.9
Plug-ins
Double-width 5.0 12.7 5.5 14.0 14.5 36.9
Plug-ins
Weights Net Shipping
(Approx)
Ib kg Ib kg
7603 30.0 13.6 46.0 20.9
R7603 30.0 13.6 62.0 28.1
Single-Width 2.0 0.9 5.0 2.3
Plug-ins
Double-width 9.0 4.1 12.0 5.4
Plug-ins

Included Accessories—(For 7603 and R7603) 20-inch cable (two-
pin-to-BNC) (175-1178-00); Crt filter (Blue 337-1700-01, Clear
337-1700-04). The R7603 includes rackmounting hardware.

7603 100-MHz Oscilloscope

The R7603 requires only 5% inches of rack height in a standard
19-inch rack. It is fan-cooled and comes complete with slide-
out chassis tracks.

ORDERING INFORMATION
(Plug-ins not included)

7603 Oscilloscope ...............coiiiiiiiinnnan.. $1600
R7603:OSCHIOSCODE I« .+ it it o vl wisl b be iabins sblh mis 8 $1700

7603 OPTIONS

Option 1 Without Crt Readout .................. Sub $400
Option 3 Emi Modification ..................... Add $75
Option 4 Max Brightness Crt (Specify phosphor) .. Add $75
Option 7 Without Sig Out/In ................... Sub $50
R7603 OPTIONS
Option 1 Without Crt Readout ................. Sub $400
Option 3 Emi Modification ..................... Add $75
Option 4 Max Brightness Crt (Specify phosphor) .. Add $75
Option 5 Line Freq Change (50-400Hz) ........ Add $100
(Not required for 7603)
Option 7 Without Sig Out/In ................... Sub $50
7603 CONVERSION KITS
040-0654-01 Crt Readout ........................... $400
040-0662-00 Emi Modification ....................... $100
040-0629-00 Sig Out/In ........... ... ... .ccviunn.. $50
040-0686-00 Lighted Push Buttons ................... $15
R7603 CONVERSION KITS
040-0674-01 Crt Readout ........................... $400
040-0679-00 Emi Modification ....................... $100
040-0633-00 Sig Out/In ...................ccco.... $50
040-0686-00 Lighted Push Buttons .................. $15
PHOSPHOR OPTIONS (7603/R7603)
Option 76 P7 Phosphor ...................... No Charge
Option 77 P7 Phosphor With Internal ........... No Charge
Spectrum Analyzer Graticule
Option 78 P11 Phosphor ..................... No Charge
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7603N
Option 11S

7000-Series Oscilloscopes
Ruggedized Oscilloscope System

Ruggedized for Extreme Environments
Meets or Exceeds Mil-0-24311(EC)
(AN/USM-281 Specifications)

Large Bright Display— 6%2-inch Crt (15 kV)
5 ns/div Delaying Sweep

0.5 mV Vertical Sensitivity

Three-plug-in Flexibility

Versatile Trigger Source Selection
Push-Button Switching

llluminated No Parallax Graticule
Color-Keyed Panels

Protective Cover With Accessories

The 7603N Option 11S Ruggedized Oscilloscope System meets
rigid environmental and electrical specifications required by the
military. The complete system is qualified under MIL-0-24311
(EC) and appears on U.S. Navy QPL-24311. Tektronix, Inc.
has developed and built into this system, performance which is
unmatched in versatility and flexibility. The System consists of
a three-plug-in mainframe, two single-trace amplifiers, a dual
time base, and a front-panel cover with probes and accessories.

Although the military spec requires only 50-MHz performance,
the TEK system actually performs to 65 MHz. Other better-than-
required specs include: operating altitude, sensitivity at reduced
bandwidth with X10 gain, “X" sensitivity in X-Y mode, triggering
frequency range, delaying and delayed sweep speeds, and crt
size.

The entire system (mainframe and plug-ins) is compatible with
the TEKTRONIX 7000-Series product line, providing added
measurement convenience and flexibility. TEKTRONIX 7000-
Series Plug-Ins include Amplifiers, Samplers, Spectrum Analyzer,
TDR, Curve Tracer, Differentials and other Time Bases. (The
system, however, does not have CRT READOUT, and thus can
not use the digital plug-ins.)

The 7603N Option 11S system is excellent for those with mili-
tary contracts requiring militarized scopes and for those needing
extreme environmental ruggedized construction. Also available
without MIL-nomenclature is a similar system: 7603N Option
11SA.

A system (conventional and rackmount) having similar electrical
specifications but without the rigid environmental requirements
is available in the TEKTRONIX 7000-Series.

ENVIRONMENTAL

Temperature—Nonoperating —62°C to +75°C, operating —28°C
to 4-65°C.

Humidity— 0 to 95% RH over entire temperature range, oper-
ating or nonoperating.

Altitude—Nonoperating sea level to 50,000 feet, operating sea
level to 15,000 feet.

Vibration (operating)— 5 to 15 Hz at 0.060 inches £=0.012 inches
p-p amplitude, 16 to 25 Hz at 0.040 inches *0.008 inches p-p
amplitude, 26 to 33 Hz at 0.020 inches £0.004 inches p-p am-
plitude.

Blue type indicates the specification exceeds MIL-0-24311(EC) requirements.
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Shock (operating)— 9 consecutive 400-pound hammer blows
without failure from 1, 3 and 5 feet in vertical, horizontal, and
longitudinal axis as per MIL-S-901 for Grade A, Class 1, Type
A for lightweight equipment.

Inclination (operating)—As per MIL-E-16400.
Drip Proof (nonoperating)—As per MIL-STD-198.
Salt Spray (nonoperating)—As per MIL-E-16400.

Electromagnetic Interference—As per MIL-STD-462 performed
by MIL-STD-461 for the following tests:

CEO1 30 Hz to 20 kHz Power lead emission

CE03 20 kHz to 50 MHz  Power lead emission

CS01 30 Hz to 50 kHz Power lead, radiation susceptibility
CS02 50kHz to 400 MHz Power lead, radiation susceptibility
CS06 Spike Test Power lead, spike susceptibility
REO1 30 Hz to 30 kHz Instrument radiation, magnetic
REO02 14 kHz to 10 GHz  Instrument radiation, electric

RS01 30 Hz to 30 kHz Instrument susceptibility, magnetic
RS03 14 kHz to 10 GHz Instrument susceptibility, electric

Reliability—Optimum performance and reliable service is pro-
vided during continuous or interrupted operation. The MIL-
0-24311(EC) MTBF requirement of greater than 600 hours is met
as tested under the following conditions: Temperature +40°C
+2°C; Relative Humidity 70% =*5%; Vibration 25 Hz at 0.040
inches *=0.008 inches p-p amplitude for 10 minutes of each
“Power On” hour during each day of the 8-hour manned sched-
ule; Power cycled at 4-hour intervals with 10 minutes power off
for each 4-hour period of the manned test schedule. An MTBF
of greater than 2000 hours was actually achieved during testing.

L
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VERTICAL SYSTEM

(Includes two 7A15AN
Option 11 plug-ins)

Channels—Two left-hand plug-in compartments, with a delay
line which allows the leading edge of displayed waveform to
be viewed. All 7000-Series plug-ins are compatible (except
those which require CRT READOUT).

Display Modes—LEFT, ALT, ADD, CHOP, RIGHT. Chopped
frequency is approx 1 MHz. Added mode displays signals alge-
braically with a cmrr of 20:1 to 25 MHz.

Bandwidth/Sensitivity—Dc to 65 MHz from 5 mV/div to 10V/
div, accuracy within 2%, variable extends to 25 V/div. Maximum
sensitivity is 0.5 mV at 10 MHz with X10 gain. ‘Ac coupling lower
—3dB point is less than 2 Hz. Risetime is 5.4 ns with less
than 2% aberrations.

Input R and C— 1 MQ within 2%, less than 27 pF.
Max Input Voltage— 400V (dc -} peak ac).

Dc Stability—Less than 1 div/hr drift at 25°C.

HORIZONTAL SYSTEM

(Includes one 7B53AN
Option 11 plug-in)

Channels—One right-hand plug-in compartment. All 7000-Series
plug-ins are compatible (except those which require CRT READ-
ouT).

Internal Trigger Modes—LEFT VERT, VERT MODE, RIGHT
VERT.

7603N Option 11S Ruggedized Oscilloscope System

X-Y Mode—The phase shift between vertical and horizontal
channels is less than 2° from dc to 35 kHz. Bandwidth is at
least 2 MHz. Risetime is less than 175 ns. Using the 7B53AN
Option 11 time-base external amplifier, 10 mV, 100 mV and
1V sensitivities (*=10%) are available. Input R and C for
7B53AN Option 11 is 1 MQ within 2%, 20 pF within 2 pF. Any
vertical plug-in, such as the 7A15AN Option 11, may be used in
the horizontal compartment providing a greater number of sen-
sitivities for calibrated X-Y displays.

Sweep Display Modes—Main Sweep, Main Sweep Intensified by
Delayed Sweep, Delayed Sweep.

MAIN (DELAYING) SWEEP

Sweep Rate— 0.05 us/div to 5s/div in 25 steps (1-2-5 se-
quence). 5ns/div fastest calibrated sweep rate, obtained with
X10 magnifier. The uncalibrated variable is continuous between
steps and to 12.5 s/div.

Sweep Accuracy—Within 3% from 0.05 us/div to 5 s/div, within
5% at 5ns/div.

Sweep Modes—Normal, Auto, Single Sweep.

Delay Time—Multiplier range is 0 to 10 times the Time/Div set-
ting. Accuracy is within 1% from 0.5 s/div to 0.5 us/div, within
2% from 5 s/div to 1 s/div. Incremental linearity is within 0.2%
of full scale. Jitter is less than 1 part in 20,000 of X10 Time/Div
setting.

Triggering (source/sensitivity)—Internal, 0.5cm to 50 MHz. Ex-
ternal, 0.25V to 20 MHz, 0.5V to 50 MHz. Ext — 10, 25V to
20 MHz, 5V to 50 MHz. Triggering extends to 100 MHz with re-
duced sensitivity in both Internal and External modes. Input
R and C is 1 MQ within 2%, 20 pF within 2 pF.

Triggering Frequency Range—Ac, 30 Hz to 50 MHz; ac If Rej,
30 kHz to 50 MHz; ac hf Rej, 30 Hz to 50 kHz; dc, dc to 50
MHz. Slope is plus or minus with external level range =30 V.

DELAYED SWEEP

Triggering (source/sensitivity)—Internal, 0.3 div to 10 MHz in-
creasing to 1.5 div at 50 MHz. External, 0.1V to 10 MHz in-
creasing to 0.5V at 100 MHz. Input R and C is 1 MQ within
2%, 20 pF within 2 pF.

Triggering Frequency Range—Ac, 30 Hz to 50 MHz; dc, dc to
50 MHz.

Sweep Rate— 0.05 us/div to 0.5s/div in 22 steps (1-2-5 se-
quence). The delayed sweep runs after delay time or trigger-
able after delay time.

Sweep Accuracy—Within 3% from 50 ms/div to 0.5 us/div,
within 4% for all other sweep rates except the magnified X10
sweep rate of 5ns/div which is within 6%.

CRT
Accelerating Potential—15 kV.

Phosphor—P31.

Blue type indicates the specification exceeds MIL-0-24311(EC) requirements.
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7603N Option 11S Ruggedized Oscilloscope System

Graticule—Internal 8 x 10 cm with variable illumination. The
6%-inch crt permits 2cm of linear overscan in both axes,
making a total viewing area of approx 10 x 12 cm.

Crt Controls—Located on front panel are Focus, Intensity,
Graticule Illumination, Beam Finder and Trace Rotation. Astig-
matism is an internal control.

External Z Axis Input—(BNC connector on rear panel) 2V p-p
for full intensity range from dc to 2 MHz, intensity range di-
minishes to 20% of full range at 10 MHz. Maximum input volt-
age is 10V (dc + peak ac).

OUTPUTS

Calibrator—(BNC connector on front panel) 1V within 1%,
1 kHz squarewave within 20%.

Horizontal—Main Sweep -5V, Delayed Sweep -5V, Main
Sweep Gate -2V, Delayed Sweep Gate -2V, Delayed Trigger
+1V with pulse width of greater than 50 ns. All amplitudes
are minimum and measured when working into at least 100 k2
and 15 pF.

POWER REQUIREMENTS

Input Voltage— 100, 110, 120, 220 and 240V ac * 10% in-
ternally selectable with quick-change jumpers with 47.5 Hz to
440 Hz single phase line frequency. Maximum power consump-
tion is 125 watts.

C281 COVER WITH ACCESSORIES

The cover provides protection during transport and packages
the included accessories.

INCLUDED ACCESSORIES
(All packaged in cover)

Two P6006 Probe Packages (010-0127-00); two 8 ft long 50
BNC- cables (012-0366-00); two BNC female to UHF male
adapters (103-0015-00); two BNC male to UHF female adapters
(103-0032-00); two BNC male to binding post adapters (108-
0033-00); two BNC T connectors (103-0030-00). One set of tech-
nical manuals (not packaged in cover).

DIMENSIONS AND WEIGHTS

7603N 7603N 7A15AN 7B53AN c281
Option 11S | Option 11 | Option 11 | Option 11

in cm in cm in cm in cm in cm
Height 11.6"|"29.2 ['11.6%20:2 | 5.0 | 12.7 | 50 | 127 | 10.9'| '27.7
Width 97| 246 | 9.7 (246 | 28| 71| 28| 71 | 9.7 246
Depth 252 | 64.0 | 235 | 59.7 | 145 | 36.9 | 145 | 36.9 | 3.3| 83

Ib kg Ib kg Ib kg Ib kg Ib kg
Net
Welight 45,0 21.0 (360 (163 | 18| 08| 28 | 1.3 | 28| 1.3
Shipping
Weight 72.0 | 32.6 (42.0 |19.0 4.0 1.8 6.0 27 7.0 3.2
(approx)

ORDERING INFORMATION

7603N Option 11S Oscilloscope System (AN/USM-281C) $3025

System Includes—One each 7603N Option 11 Oscilloscope, two
each 7A15AN Option 11 Amplifier Plug-ins, one each 7B53AN
Option 11 Time Base, and one each C281 Cover with Acces-
sories.

To Order Separately:

7603N Option 11 Oscilloscope (0S-245(P)/U) .......... $1500
7A15AN Option 11 Amplifier Plug-in (AM-6565/U) . ... .. $275
7B53AN Option 11 Time Base Plug-in (TD-1085/U) ... .. $885
016-0553-00, C281 Cover W/Accessories .............. $100

System Without MIL-Nomenclature

7603N Option 11SA Oscilloscope System ............. $3025

System Includes—One each 7603N Option 11A Oscilloscope,
two each 7A15AN Option 11A Amplifier Plug-ins, one each
7B53AN Option 11A Time Base, and one each C281A Cover
with Accessories.

To Order Separately:

7603N Option 11A Oscilloscope ..................... $1500
7A15AN Option 11A Amplifier Plug-in ................. $275
7B53AN Option 11A Time Base Plug-in ............... $885
016-0553-01, C281A Cover W/Accessories ............. $100

Blue type indicates the specification exceeds MIL-0-24311(EC) requirements.
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Storage Features
Applications

Storage Oscilloscope Selection Chart

STORAGE FEATURES

The list of measurement requirements is being extended
every day. Increasing the storage oscilloscope is contribut-
ing to these needs.

Storage oscilloscopes and display units permit the retention
of display waveforms or data for longer times than the brief
persistence of standard phosphors. There are several types of
storage crt’s. This reference provides information only on
the three types of 7000-Series storage: Multimode, Variable
Persistence (Halftone), and Bistable Phosphor.

For further information on other TEKTRONIX storage instru-
ments and products, see the appropriate catalog section; e.g.,
Computer Display Terminals, Portables, Storage Display Units,
Telequipment, and 5000 Series.

The storage oscilloscope’s long display retention feature lets
you: view a nonrecurrent signal; compare changes in a given
signal with respect to time or environment; compare two or
more signals occurring at different times or at different places;
view low repetition rate signals without annoying flicker; and
view very slowly moving traces so that the entire trace is
displayed.

Moreover, storage oscilloscopes give advantages over real-time
oscilloscopes not normally thought of. These include the abil-
ity to: view, in normal ambient light, a signal that otherwise
would be too dim to see; view a noisy signal with an effectively
reduced noise level; enhance other trace-recording techniques
such as photographing the display; and (in many cases) even
replace alternative recording techniques such as oscillographic
recorders.

7000-Series Oscilloscopes

Selection Guide for Storage Oscilloscopes Reference

Up until recently, there were two main kinds of commercial
storage designs in oscilloscopes: Bistable Phosphor and Half-
tone. In 1962, Tektronix, Inc. introduced its first storage os-
cilloscope—the 564. It used a proprietary Direct-View, Bi-
stable Phosphor Storage design. Direct-View Storage means
that the stored display is viewed directly on the storage crt.
Bistable Phosphor Storage means that the storage takes place
on the crt phosphor; this, in contrast to other storage designs
(to be discussed later) in which storage takes place on a stor-
age mesh.

The 564's storage design brought real price/performance ad-
vantages to the emerging storage world. Moreover, the 564
was rugged and easy to operate and had a long viewing time.

Another feature the 564 introduced was Split-screen Storage.
This TEKTRONIX innovation permitted joint or independent
storage or conventional operation on the two halves of the crt.

Storage device research yielded improvements in Bistable
Phosphor performance and led to the design and development
of the TEKTRONIX 549 Storage Oscilloscope, introduced in
1965. The major performance improvement was an increase
of stored writing speed from 0.5cm/us in the 564 to 5 cm/us
in the 549. In 1971, storage was introduced in TEKTRONIX
7000-Series with the 7514. The latest 7000-Series Storage os-
cilloscope, the 7633 has a writing speed of 1,000 cm/us.

The Bistable Phosphor Storage oscilloscopes continued to find
wide use. However, the ever increasing performance require-
ments demanded new design approaches: faster stored writing
speeds, longer viewing times, brighter displays, and greater
target burn resistance.

Research and design, for satisfying these requirements, re-
sulted in the development of the three storage crt designs
in the 7000-Series Storage Family. The new family was intro-
duced in July 1972. It consists of the Multimode Storage
7633/R7633 and 7623A/R7623A, the Variable Persistence Stor-
age 7613/R7613, and the Bistable Phosphor Storage 7313/
R7313.

WRITING SPEED IN TERMS OF SIGNAL AMPLITUDE

Sinewave
Writing Speed 5 or More Cycles/Display Step Response
Suggested Sweep
Risetime Amplitude Speed
5 div/us 6.3 div of 250 kHz 500 ns 2.8 div 0.5 ms/div
7613, 7313 3.1 div of 500 kHz ’
1.5 div of 1 MHz
150 div/us (135 cm/us) 6.3 div of 7.5 MHz 27 ns 4 div 10 ns/div
7623A & 7633 in Fast Var. Persist. 3.1 div of 15 MHz 54 ns 8 div 20 ns/div
1.5 div of 30 MHz
50 div/us (45 cm/us) 6.3 div of 2.5 MHz 20 ns 1.1 div 20 ns/div
7623A & 7633 in Fast Bistable 3.1 div of 5 MHz 50 ns 2.8 div 50 ns/div
1.5 div of 10 MHz 100 ns 5.6 div 0.1 ns/div
2200 div/us (1000 cm/us) 1
7633 in Fast Var. Persist. & Reduced Scan 7.1 div of 100 MHz 3.5ns 8 div 5 ns/div
400 div/us (180 cm/us) 6.3 div of 20 MHz 5ns 1.1 div 5 ns/div
7633 in Fast Blstable & Reduced Scan 3.1 div of 40 MHz 10 ns 2.2 div 10 ns/div
1.5 div of 80 MHz 20 ns 4.4 div 20 ns/div
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7000-Series Storage Oscilloscope Reference

APPLICATIONS

Storage oscilloscopes complement the many measurement
solutions provided by conventional scopes and open the way
to many other measurement solutions. Here are some ex-
amples:

(1) Observing changes in a signal: making circuit adjustments;
setting up a circuit or system where many setups are
needed before arriving at the final configuration; record-
ing tests of near yield limits where repeated testing would
change the characteristics of the tested device; checking
for repeatability of a signal; noting the effects of jitter,
drift, etc. on a signal versus time of environment.

(2

~

Comparing two or more signals: checking out design or
production components against a standard; comparing a
complex digital waveform with a reference; comparing X-Y
plots over long viewing times; and (sometimes) replacing
X-Y recorders, strip chart or other graphic recorders.

(8) Reducing annoying flicker on low repetition rate signals,
such as power line signals, tv field signals, and low duty

cycle digital signals.

~

(4) Observing the entire display of a slowly occurring signal,
such as the slowly moving trace of a spectrum analyzer,
a sampling system, or a digital waveform.

(5) Increasing the brightness of a repetitive signal, such as very
fast risetime, low repetition rate pulses.

(6) Reducing the brightness -of noise on a signal when the
noise occurs randomly, and the signal, periodically.

(7) Unattended oscilloscope monitoring when waiting ‘for tran-
sients to occur, mechanical stress, or other unpredictable
signals in nuclear, medical, mechanical, or electronic fields.

(8) Photographing a display when many setups are needed
or for a multitrace display; the storage oscilloscope helps
reduce film costs expended during the setup and posi-
tioning of the different traces.

(9) Troubleshooting intermittents and looking for cause-and-
effect relationships; a dual-trace storage oscilloscope can
be ‘used to monitor the equipment unattended and record
the trouble as it occurs.

STORAGE OSCILLOSCOPE SELECTION CHART

Oscilloscope Page Performance Features Measurement Requirements and Applications
(Refer to above applications) 4
7633/R7633 70 Multimode Storage Nine Operating Modes: Non-Store, Normal and fast Variable Per- -

1000 cm/us stored writing speed
Long Viewing Time

Dc-to-100 MHz bandwidth
Reduced Scan Mode

sistence and normal and fast Bistable

Applications: all
Captures high-speed single-shot events

Stores for long viewing time

7623A/R7623A 70 Multimode Storage
135 cm/us stored writing speed
Long viewing time

Dc-to-100 MHz bandwidth

Five Operating Modes: Non-Store, Normal and fast Variable Per-
sistence and normal and fast Bistable

Applications: all
Captures high-speed single-shot events

Stores for long viewing time

7613/R7613 73 Variable Persistence Variable Persistence and nonstore operation
Dc-to-100 MHz bandwidth Applications: 1, 2, 3, 4, 5, 6
Especially useful when a high contrast is needed between
stored image and crt background
7313/R7313 75 Split-screen Bistable Storage Split-screen Bistable and nonstore operation

Dc-to0-25 MHz bandwidth
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7000-Series Storage Oscilloscope Reference

PLUG-IN VERSATILITY

Plug-ins are available to make virtually any measurement desired. Examples are:

525-MHz Direct Counter Sampling to 14 GHz
Digital Multimeter Differential Comparator
45-ps Risetime TDR Curve Tracer

Digital Delay Delay Line

Dual Time Base
Delayed Sweep
Single Time Base
Mixed Sweep

1.8 GHz Spectrum Analyzer
1 mA/Div Current Amplifier
10 V/Div Differential
Universal Counter/Timer

Single Trace
Dual Trace
Multi-Trace Combinations

STORAGE FAMILY — VERTICAL SYSTEM SPECIFICATIONS

Amplifier Performance Feature Min Defl 7313 7613, 7623A, 7633 Accuracy*
Plug-in Factor Bw Tr Bw Tr Sig Out Without
(MHz) (ns) (MHz) (ns) |Bw (MHz) Probe Price
7A11 Low-Capacitance Built-In 5 mV/div 25 14 100 3.5 60 2% $950
FET Probe Amplifier
7A13 Differential dc Offset, 1 mV/div P6065A 14 75 4.8 55 1.5%
High-Freq Cmrr Amplifier 25 $1250
P6055 15 55 6.4 45
24
7A15A Low-Cost Conventional Input 5 mV/div 25 14 65 5.4 50 2% $280 (7A15A)
7A15AN** Amplifier with X10 Gain (0.5 mV/dlv)1— $250 (7A15AN)
7A16A Wide-Bandwidth Conventional 5 mV/div 25 14 100 3.5 60 2% $475
Input Amplifier
7A17 Low-Cost, Easy-to- 50 mV/div 25 14 100 35 15 $95
Customize 50-Q Amplifier
7A18 Dual-Channel Amplifier 5 mV/div 25 14 75 4.7 50 2% $535 (7A18)
7A18N** $500 (7A18N)
7TA22 Dc-Coupled, High-Gain 10 uV/div |1 = 10% 350 1 350 I +10% 2% $610
Differential Amplifier +9% +10% +9%
TA24 Dual-Channel 50-Q Amplifier 5 mV/div 25 14 100 3.5 60 2% $1050
7A26 Dual-Channel Amplifier 5 mV/div 25 14 100 3.5 60 2% $1050
System Environmental Specifications—Operating temperature range is SPECIALIZED PLUG-INS
from 0°C to 4-50°C. Operating altitude to 15,000 feet. Non-operat-
ing to 50,000 feet. Measurement Performance
Requirement Plug-In Page Feature Price
fObtained with X10 gain at reduced bandwidth of 10 MHz.
’ ? Curve Tracing 7CTIN 226 Low Power $ 400
*Accuracy percentages apply to all deflection factors. Plug-in gain ga’r‘?’g’%{’ggg?’
must be set at the deflection factor designated on each plug-in. When
a probe is used, the gain must be set with the calibration signal Digital Delay Unit 7D11 91 gl%ita[n'rimeDDlelay $1475
applied to the probe tip. The calibration signal is supplied by an cho Time Uelay
external calibrator whose accuracy is within 0.25%. Count by Exsnts mods
i ith 1060
**These N-Series plug-ins do not include readout capability. AdD GonyeHer 7012 a8 D'%,{ﬁa'm"gé‘f,‘,';“e‘e' it ¥
Sample/Hold DVM with $1420
M2 module
True RMS DVM with M3 $1225
TIME BASES module
Digital Multimeter 7D13 95 Digital Multimeter $ 570
Time Performance Plus a unique
Base Page Features Price Temperature Probe
7B50 86 Single Time Base 450 Digital Counting 7D14 96 Directly Gated $1400
¢ , Counter to 525 MHz
7B53A 87 Dual Time Base $850 Universal 7D15 97 Dc-225 MHz $1475
with Mixed Sweep Counter/TImer Direct Count
8 Basic Modes
B 7 7B53A with T 910
oo 4 ocra LA ¥ Spectrum Analysis | 7L12 204 | 100 kHz to 1.8 GHz $4850
Spectrum Analyzer
B 7 EADOUT Dual 750
wEGAN . N e i $ Spectrum Analysis | 7L13 204 | 1kHz to 1.8 GHz $6750
Mixed Sweep Spectrum Analyzer
7B53AN 87 7B53AN with Tv $810 Delay Line 7M1 104 High Quality Dual $ 370
Opt. 5 Sync Triggering 50-Q Delay Line
Readout Unit 7M13 99 Keyboard Access to $ 375
Readout
Camera Counter Readout
Sampling 7811 100 Accepts Plug-In $ 595
7000-SERIES STORAGE FAMILY ptherisecd
- TDR and Sampling | 7812 100 TDR and Sampling $1280
. ! Applications
Thgre are eight models to choose frc?m in the TEKTRONIX 7000- Galibrated 7814 02 Goneral Buinoss Duak- $1950
Series Storage FAMILY: Four cabinet models and four 5%a- Delayed Sweep Channel Sampler
inch rackmount versions. Each mainframe has three-plug-in Sampler .
versatility and is compatible with the over 30 TEKTRONIX 7000- Sampling Sweep ™ 103 Eggﬂgﬂnotfofegg:{ma'- $1725
Series plug-ins, available for making virtually any measurement. Time Sampling
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7623A . 4

7633

1000 cm/us Stored Writing Speed
Long View Time

Multimode Storage

Dc-to-100 MHz Bandwidth

The TEKTRONIX 7633 Storage Oscilloscope provides 2200
div/us (1000 cm/us) stored writing speed and 100 MHz band-
width. The instrument has three display modes: Stored, Non-
store and Save; and four storage modes: Bistable, Variable
Persistence, Fast Bistable, and Fast Variable Persistence. The
separate Reduced Scan selector is used, when needed, to get
the top writing speed of 1000 cm/us (using the center 8 x 10
reduced scan divisions, (.45 cm/div).

70

The high writing speed is made possible by the unique TEK-
TRONIX storage crt. It uses a special high-speed target
and a mesh-to-mesh transfer technique for the fast storage
modes. This technique gives longer waveform retention times
than previous storage instruments. The Variable Persistence
view time with maximum persistence is never less than one-
half minute and the Bistable display can be viewed for hours
without loss due to fading. The SAVE mode is used to retain
the captured signal, to extend the Variable Persistence view
time and to enable the auto-save feature.

This multimode storage instrument permits retention and view-
ing of fast-rise, low repetition rate, single-shot or slow-moving
waveforms. Its capability and versatility make this instrument
a problem solver in computer sciences, aerospace, ballistics,
communications, and many other fields.
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7623A

o 135 cm/us Stored Writing Speed

Long View Time
Multimode Storage

Dc-to-100 MHz Bandwidth

The TEKTRONIX 7623A Storage Oscilloscope has all of the
features and performance of the 7633 except the Reduced
Scan mode.

Specifications are common to the 7633 and the 7623A unless
noted.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible with
all 7000-Series plug-ins. Bandwidth determined by mainframe
and plug-in unit.

Modes of Operation—LEFT, ALT, ADD, CHOP, RIGHT.
Chopped Mode—Repetition rate is approximately 1 MHz.

Delay Line—Permits viewing leading edge of displayed wave-
form.

HORIZONTAL SYSTEM

Channel—One right-hand plug-in compartment; compatible with
all 7000-Series plug-ins.

Fastest Calibrated Sweep Rate—5 ns/div.

X-Y Mode—The phase shift between vertical and horizontal
channels is less than 2° from dc to 35 kHz. Bandwidth is dc
to at least 2 MHz.

CRT AND DISPLAY FEATURES

Crt—Internal 8 x 10-division (0.9 cm/div) and 8 x 10-division
(0.45 cm/div) graticule with variable illumination.

Option 1, without crt readout—Deletes crt readout.

Accelerating Potential—Approx 8.5 kV normal mode, and 10 kV
in reduced scan mode.

Phosphor—P31

Storage Display Modes—Nonstore, Fast Variable Persistence,
Fast Bistable, Variable Persistence, Bistable (normal and re-
duced scan).**

**Applies to 7633 only.

7633 and 7623A Multi-Mode Storage Oscilloscopes

Persistence—Continuously variable, when set to maximum, pro-
vides the longest retention of high contrast stored displays,
without the characteristic fading of variable persistence.

Periodic Erase—Continuously variable up to 10 seconds.

Save—Prevents erasing and storing additional displays, also
extends viewing time in variable persistence mode.

External Z-Axis Input— 2V p-p for useful intensity range from
dc to 2 MHz, intensity range diminishes to 20% of full range at
10 MHz. A positive signal blanks the trace. Maximum input
voltage is 10V (dc -+ peak ac) and p-p ac.

Auto-Focus—Reduces the need for additional manual focusing
with changes in intensity after focus control has been initially
set.

Beam Finder—Limits display within graticule area.

STORAGE WRITING SPEED
Full Scan (Center 6 x 8 divisions 0.9 cm/div)

Fast

Display Variable Fast Variable
Mode Persi Bistabl Persi Bistabl
Stored

; 150 50 0.5 0.03
ine div/us div/us div/us div/us
View until until
Time* 30s erased 30s erased
Erase
Time 1s 1s 05s 05s
(Approx)

*View times are at full stored display intensity; they may be increased
more than 30 times by using reduced intensity in the save display mode.
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7633 and 7623A Multi-Mode Storage Oscilloscopes

Reduced Scan** (8 x 10 divisions 0.45 cm/div)

DIMENSIONS AND WEIGHTS

Fast
Display Variable Fast Variable
Mode Persist Bistabl Persist bl Dimensions Height Width Length
i | W | @ | fivrse T L Mt Hoit
Speed MO YIRS L) # 7633, 7623A,
e Tar 120 | 305 8.7 22.4 235 | 60
Vliew* 30 antl d 30 andl d R7633, R7623A
Time s erase S erase: . ’
R7613, R7313 5.25 13.3 19.0 48.2 22.3 56.5
_lirase 1 1 0.5 0.5 Single-Width
ime s s 5s 5s ingle-
GbLiod Plugeins 50 | 127 2.8 7.1 145 | 369
*View times are at full stored display intensity; they may be increased Double-Width 5.0 12.7 5.5 14.0 14.5 36.9
more than 30 times by using reduced intensity in the save display mode. Plug-Ins
Fast Variable P Writing Speed Approx Weights Net Shipping
Scan Sweep Pgak-lo-Peak Step L) kg b kg
Mode Speed Sinewave Response 7633, 7623A, 7613, 30.0 13.6 42.0 19.0
S Tid 7.7 div ik
educed Scan 100 MHz 3.5 ns 1
2200 div/us > 5 ns/div Hiosc pree~ 820 | WS | 630 | 2
(0.45 cm/div) 8 div 8 div J
= e S Single-Width 2.0 0.9 5.0 2.3
Full S 32&” godiv
u can 15 z ns Wi
150 div/us > 50 ns/div Beuble-widm 9.0 41 | 120 5.4
(0.9 cm/div) 6.4 div 5 div
7.5 MHz 33 ns
**Applies to 7633 only. POWER REQUIREMENTS
Line Voltage Ranges—100, 110, 120, 200, 220 and 240V ac
OUTPUTS/INPUTS 9 9 e

-|-Sawtooth—Sawtooth starts 1V or less from ground (into
1 MQ). Output voltage is 50 mV/div (£15%) into 50 2, 1V/div
(=10%) into 1 MQ. Output R is 950 @ within 2%.

-+ Gate—Positive pulse of the same duration and coincident
with sweep. Output voltage is 0.5V (£=10%) into 50, 10V
(£=10%) into 1 MQ. Risetime is 20 ns or less into 50 Q, output
R is 950 @ within 2%. Source is selectable from Main, Delay
or Auxiliary Gate.

Vertical Signal Out—Selected by TRIGGER SOURCE switch.
Output voltage is 25 mV/div (=10%) into 50 2, 0.5 V/div (£10%)
into 1 MQ. The bandwidth depends upon vertical plug-in. Output
R is 950 £ within 2%.

External Single Sweep Reset—Ground closure, rear panel BNC
provides input to reset sweep.

Remote Erase—Ground closure, rear panel BNC provides input
to erase stored trace.

Option 7 Without Signals Outputs/Inputs—Deletes previously
described OUTPUTS/INPUTS.

CAMERA POWER OUTPUT

Three-prong connector to the left of the crt provides power,
ground, and remote single-sweep reset access for the C-50-
Series Cameras.

CALIBRATOR

Voltage Output—Rectangular waveshape, positive-going from
ground, (dc voltage available when selected by internal jumper).
Ranges are 40 mV, 0.4V, 4V into 1 M2; 20 mV, 0.2V, 0.4V into
50 2. Amplitude accuracy is within 1% (+15°C to -35°C);
within 2% (0°C to -+50°C). Repetition rate is approx 1 kHz.

Current Output— 40 mA dc or 40 mA rectangular waveshape
with optional current-loop accessory (012-0259-00) connected
between 4V and GND pin jacks.
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+ 10%; internally selectable with quick-change jumpers.
Line Frequency— 50 Hz to 60 Hz.

Option 5, Line Frequency Change (50 -400 Hz)—Converts the
7633 and R7633 to 50 - 400 Hz operation.

Max Power Consumption— 180 watts, 2.0 Amps at 115V line,
60 Hz. Cooling is provided by a fan for both models.

Included Accessories—(For 7633-7623A and R7633-R7623A)
20-inch cable (two-pin-to-BNC) (175-1178-00); crt filter Green
(878-0625-08). The R7633 and R7623A include rackmounting
hardware.

ORDERING INFORMATION
(Plug-Ins not included)

7633 Storage Oscilloscope . ......................... $3650
R7633 Storage Oscilloscope........................ $3750
7623A Storage Oscilloscope ......................o0. $3000
R7623A Storage Oscilloscope ...................... $3100
OPTIONS
Option 1 Without crt Readout ................... Sub $400
Option 3 Emi Modification .............. 2 B e Bsernn Add $ 75
Option 5 Line Freq Change (50-400Hz) ......... Add $100
Option 7 Without Sig Out/In .................... Sub $ 50

CONVERSION KITS

Crt Readout (040-0656-01 Cabinet) .................. $400
(040-0676-01 Rackmount) ...................cc.0..n. $400
Emi Modification (040-0663-00 Cabinet) ................ $100
(040-0678-00 Rackmount) ................covnvunnn $100
Sig Out/In (040-0629-00 Cabinet) ..................... $ 50
(040-0633-00 Rackmount) .................cccvvunn. $ 50
Lighted Push Buttons (040-0686-00) ................... $ 15
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Variable Persistence Storage
Dc-to-100 MHz Bandwidth
Burn Resistant Crt

5V -inch Rackmount

The TEKTRONIX 7613 Storage Oscilloscope offers Variable
Persistence operation with a stored writing speed of 5 div/us
or conventional (nonstorage) operation. Stored traces can be
viewed up to 60 minutes on a display area of 8 x 10 div (0.9
cm/div). The 7613 crt is burn resistant and doesn’t require any
special operating precautions.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible with
all 7000-Series plug-ins. Bandwidth determined by mainframe
and plug-in unit, see Storage Family Vertical System Specifi-
cation Chart.

Modes of Operation—LEFT, ALT, ADD, CHOP, RIGHT.
Chopped Mbde—Repetition rate is approximately 1 MHz.

Delay Line—Permits viewing leading edge of displayed wave-
form.

HORIZONTAL SYSTEM

Channels—One right-hand plug-in compartment; compatible
with all 7000-Series plug-ins.

Fastest Calibrated Sweep Rate— 5 ns/div.

X-Y Mode—The phase shift between vertical and horizontal
channels is 2° from dc to 35 kHz. Bandwidth is dc to at least
2 MHz.

CRT AND DISPLAY FEATURES

Variable Persistence Storage Crt—Internal 8 x 10 div (0.9
cm/div) graticule with variable ‘illumination.

Option 1, Without Crt Readout—Deletes CRT READOUT.

Option 6, Special Internal Graticule (Spectrum Analyzer)—
Internal 8 x 10 div (0.9 cm/div) with variable illumination in-
cluding LIN, LOG and FREQUENCY markings.

Accelerating Potential— 8.5 kV.
Phosphor—P31.

Non-Store Mode—For displaying waveforms in the conventional
(non-storage) mode.

Store Mode—For displaying waveforms utilizing the variable
persistence storage feature.

Maximum Stored Writing Speed—Greater than 5 div/us.

Storage View Time—(See chart) may be increased by select-
ing SAVE and adjusting for reduced viewing brightness with
SAVE TIME control.

Erase Time— 0.5s or less.

Persistence—Continuously variable, persistence may be turned
off when not needed to provide high contrast stored displays
without the characteristic fading of variable persistence.

7000-Series Oscilloscopes
Variable Persistence Storage Oscilloscope

7613

Save—Prevents erasing and storing additional displays, also
extends viewing time of stored displays.
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External Z-Axis Input— 2V p-p for full intensity range from
dc to 2 MHz, intensity range diminishes to 20% of full range
at 10 MHz. A positive signal blanks the trace. Maximum input
voltage is 10V (dc -+ peak ac) and p-p ac.

Auto-Focus—Reduces the need for additional manual focusing
with changes in intensity after focus control has been initially
set.

Beam Finder—Limits display within Graticule area.
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7613 Variable Persistence Storage Oscilloscope

OUTPUTS/INPUTS

- Sawtooth—Sawtooth starts 1V or less from ground (into 1
MgQ). Output voltage is 50 mV/div (£15%) into 50 2, 1 V/div
(£10%) into 1 MQ. Output R is 950 @ within 2%.

--Gate—Positive pulse of the same duration and coincident
with sweep. Output voltage is 0.5V (£10%) into 50, 10V
(£10%) in 1 MQ. Risetime is 20 ns or less into 50 @, output
R is 950 @ within 2%. Source is selectable from Main, De-
lay or Auxiliary Gate.

Sig Out—Selected by TRIGGER SOURCE switch. Output volt-
age is 25mV/div (£10%) into 502, 0.5 V/div (£10%) into
1MQ. The bandwidth depends upon vertical plug-in, see Stor-
age Family Vertical System Specifications Chart. Output R is
950 @ within 2%.

External Single Sweep Reset—Ground closure, rear panel BNC
provides input to reset sweep.

Remote Erase—Ground closure, rear panel BNC provides input
to erase stored trace.

Option 7, Without Signals Outputs/Inputs—Deletes previously
described OUTPUTS/INPUTS.

CAMERA POWER OUTPUT

Three-prong connector to the left of the crt provides power,
ground, and remote single-sweep reset access for the C-50-
Series Cameras.

CALIBRATOR

Voltage Output—Rectangular waveshape, positive-going from
ground. (Dc voltage available when selected by internal jump-
er) Ranges are 40mV, 0.4V, 4V into 1MQ; 20 mV, 0.2V,
0.4V into 50 Q. Amplitude accuracy is within 1% (415°C to
+85°C); within 2% (0°C to 450°C). Repetition rate is approx
1 kHz.

Current Output— 40 mA dc or 40 mA rectangular waveshape
with optional current-loop accessory (012-0259-00) connected
between 4V and GND pin jacks.

POWER REQUIREMENTS

Line Voltage Ranges— 100, 110, 120, 200, 220 and 240V ac
*+10% ; internally selectable with quick-change jumpers.

Line Frequency— 50 Hz to 60 Hz.

Option 5, Line Frequency Change (50 - 400 Hz)—Converts the
7613 and R7613 to 50-400 Hz operation.

Max Power Consumption— 180 Watts, 2.0 Amps at 115V line,
60 Hz. Cooling is provided by a fan for both models.

DIMENSIONS AND WEIGHTS

Please refer to the 7633 dimensions and weights chart.

The R7613 requires only 5% inches of rack height in a standard
19-inch rack. It is fan-cooled and comes complete with slide-
out chassis tracks.

Included Accessories—(For 7613 and R7613) 20-inch cable
(two-pin-to-BNC) (175-1178-00); crt filter (Gray 378-0625-02).
The R7613 includes rackmounting hardware.

ORDERING INFORMATION
(Plug-ins not included)

7613 Storage Oscilloscope
R7613 Storage Oscilloscope ........................ $2700

7613 OPTIONS

Option 1 Without Crt Readout ................ Sub $400
Option 3 Emi Modification .................... Add $75
Option 5 Line Freq Change (50-400Hz) ....... Add $100
Option 6 Special Int Graticule

(Spectrum Analyzer) ............... No Charge
Option 7  Without Sig Out/in .................. Sub $50

R7613 OPTIONS

Option 1  Without Crt Readout ................. Sub $400
Option 3 Emi Modification .................... Add $75
Option 5 Line Freq Change (50-400Hz) ....... Add $100
Option 6  Special Int Graticule

(Spectrum Analyzer) ............... No Charge
Option 7 Without Sig Out/in .................. Sub $50

7613 CONVERSION KITS
040-0656-01 Crt Readout ......................c0un. $400
040-0663-00 Emi Modification ...................... $100
040-0629-00 Sig Out/In ............... ... $50
040-0686-00 Lighted Push Buttons .................. $15
R7613 CONVERSION KITS

040-0676-01 Crt Readout ........................... $400
040-0678-00 Emi Modification ...................... $100
040-0633-00 Sig Out/In ........... ... ... ... ...t $50
040-0686-00 Lighted Push Buttons .................. $15
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Split-screen Bistable Storage
Dc-to-25 MHz Bandwidth
Burn Resistant Crt

5%-inch Rackmount

The TEKTRONIX 7313 Storage Oscilloscope offers Split-Screen
Bistable operation or conventional (nonstorage) operation. It
has a stored writing speed of 5 div/us. Stored traces can be
viewed up to 4 hours on a display area of 8 x 10 div (0.98 cm/
div). The 7313 crt is burn resistant and doesn’t require any
special operating precautions.

The split-screen storage crt provides the convenience of stor-
age and conventional displays on the same crt at the same
time. This capability is useful in many applications. For in-
stance, the operator may wish to store a reference trace and
then view the change in waveform characteristics as he varies
circuit components. He does this easily by operating half of
the display in a stored mode and the other half in a conven-
tional mode. Thus, amplitude, duration, and other characteristics
of waveforms displayed in a conventional mode can be adjusted
precisely to the stored reference trace.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible
with all 7000-Series plug-ins. Bandwidth determined by main-
frame and plug-in unit, limited to 25 MHz.

Modes of Operation—LEFT, ALT, ADD, CHOP, RIGHT.
Chopped Mode—Repetition rate is approximately 1 MHz.

Delay Line—Permits viewing leading edge of waveform.

HORIZONTAL SYSTEM
Channels—One right-hand plug-in compartment; compatible with
all 7000-Series plug-ins.
Fastest Calibrated Sweep Rate— 20 ns/div.

X-Y Mode—The phase shift between vertical and horizontal
channels is 2° from dc to 35 kHz. Bandwidth is dc to at least
2 MHz.

STORAGE CRT AND DISPLAY FEATURES

Bistable Split-Screen Storage Crt—Internal 8 x 10 div (0.98
cm/div) graticule with variable illumination. Store on either
upper or lower half of screen with nonstore display on other
half. Store on entire screen or nonstore on entire screen. In-
dependent operation on both halves.

Accelerating Potential—4 kV.
Phosphor—P1.

7000-Series Oscilloscopes
Split-Screen, Bistable Storage Os