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Pioneering is our heritage. Customer satisfaction is our measure
of success.

Thirty-three years ago, Tektronix was six people and one major product: the
best oscilloscope in the world. To this day there’s still no close second to
Tektronix in cathode-ray oscilloscopes. As a worldwide company of over
23,000 people with $1 billion in sales, we're not only a leader in oscilloscopes,
but in many other kinds of test and measurement devices. In computer graph-
ics. In television operational equipment. In microcomputer development prod-
ucts and more. For over 50,000 customers.

We’ve made it our business to create products and services that deliver unmatched value
to you and your organization . . . that provide the greatest return for your investment.

There’s no guesswork to our quality. When we tell you a product will meet certain stand-
ards of performance, it will. We know that means more ingenuity. More time and effort.
Even more improvements at the component level.

You can be sure your Tektronix instrument will do what we say it will do. Our product |
specifications are tight and accurate: if a product fails to perform to published specifi-
cations during the warranty period, we correct it or replace it.

Precision instruments needn’t be delicate. We torture our equipment under worse condi-
tions than it will probably ever encounter. It's no accident that reliability has become a
byword for Tektronix.

We torture products until they fail. Then we find out why. When they fail in the field, we
find out why, too. We use this feedback from the real world to build better products, the
kind you can depend on when it really counts.

Tektronix 1981

Copyright @© 1980, Tektronix, Inc. All rights reserved.
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NEW PRODUCTS SUMMARY

A brief discussion of new products intro-
duced during the past year.
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REFERENCE INFORMATION

An overview of some of the important factors
involved in selecting products to meet your
needs. Includes charts.

MICROCOMPUTER

DEVELOPMENT PRODUCTS 18
The 8550/8002A/8001 offer the broadest
range of quality multiple microprocessor and
microcomputer development support avail-
able today.

LOGIC ANALYZERS 30
Logic Analyzers to speed your digital design,
development and service include the new
7D02, which features individual personality
modules to provide eight bit and sixteen bit
support to analyze microprocessor systems.

With a unique user programming language,
the 7D02 can be used to analyze the most
complex triggering conditions in all digital
systems. Companion plug-ins to the versatile
7D01 include the DF1 and DF2 Display For-
matters (which allow you numerous ways to
look at logic).

The 308 Data Analyzer, which features par-
allel state, parallel timing, serial state and
signature analysis in a lightweight, portable
instrument.

COMPUTER GRAPHICS
PRODUCTS 45
A wide range of computer terminals, desk-
top computers, graphic peripheral products
and supporting software.

OEM IMAGING PRODUCTS 62

For both OEM and end-users, we offer a
wide range of display monitors for direct
viewing or photography; bistable or variable
persistence storage; and X-Y, raster scan
(video), random dot scan or vector displays.
Modular Packaging is available on many
instruments.

SIGNAL PROCESSING SYSTEMS 4

Waveform Digitizing Instruments and Sys-
tems, practical solutions to measurement
problems and analysis through the use of
specifically designed digitizers, systems and
software.

7000 SERIES PLUG-IN
OSCILLOSCOPES 7

o

7000 SERIES NON-STORAGE
MAINFRAMES 83

Conventional, dual-beam, and ruggedized.

7000 SERIES CRT STORAGE
MAINFRAMES 96

Choice of multimode, variable persistence.

7000 SERIES DIGITAL STORAGE
MAINFRAMES 103

Waveform Digitizers and Processing Oscillo-
scopes.
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7000 SERIES PLUG-INS 111

Real-time, sampling, and digital measure-
ment.

5000 SERIES PLUG-IN

OSCILLOSCOPES 133
Versatile, easy-to-operate oscilloscope fam-
ily with your choice of 2 MHz or 50 MHz
mainframes, conventional, digital storage, or
CRT storage displays, and 19 diverse plug-
ins.
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PORTABLE OSCILLOSCOPES 149
23 models to choose from including: the lab-
quality 400-Series Portables with band-
widths to 350 MHz, the lightweight SONY/
TEKTRONIX 300-Series, the battery-power-
ed 200-Series Miniscopes, and the low-cost
T900-Series Oscilloscopes. Designed for
service, research, education, and produc-
tion testing applications. Digital storage
available in the 400-Series.
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TM 500 TEST AND
MEASUREMENT INSTRUMENTS 185

Digital Multimeters 186-189
Digital Counters 190-194
Power Supplies 195
Pulse Generators 196-199
Function Generators 200-203
Ramp Generator 203
Amplifiers, Current Probes 204-205
Distortion Analyzer, Oscillators 206
Oscilloscope Calibration

Instruments 208-212
Oscilloscopes 213-216
Digital Latch, Word Recognizer,

Digital Delay 217
Mainframes, Carts 218-219
Accessories 220-222
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DATA COMMUNICATION ANALYZERS 177

The 834 is the newest addition to Tektronix’
830 series family of Data Communications
Testers. These testers are powerful, portable
and designed to allow the first-line service
technician to identify faulty elements in a
data communications network. The 834 of-
fers a high degree of programmability which
allows easy go/no-go testing.

The 851 Digital Tester is a first-line, multi-
functional service instrument developed to
meet the needs of the digital service in-
dustry.

Contents

SEMICONDUCTOR TEST SYSTEMS 223
Tektronix offers comprehensive solutions
for automated test and measurement prob-
lems encompassing linear and digital ICs,
LS| devices, Microprocessors and discrete
components.
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CURVE TRACERS 229

Curve tracers can deliver comprehensive
information about a multiude of semicon-
ductor devices and integrated circuits.

SPECTRUM ANALYZERS 239
High performance 492 Compact Spectrum
Analyzer with 50 kHz to 220 GHz frequency
coverage, full programmability/ GPIB option
and ease of operation features: 7000 Series
compatible, lab grade plug-in spectrum ana-
lyzer family covering 20 Hz to 60 GHz.
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CABLE TESTERS—TDR 252

These TDR cable testers provide mainte-
nance people with fast, accurate, portable
tools for checking the internal condition of
cables and locating faults.

PATIENT MONITORS 254
Compact, reliable physiological monitors.
Portable and versatile for bedside, transport,
intensive care, operating room or nursery.
Options include hard copy and multiple
digital readout.
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TELEVISION PRODUCTS 256

TEKTRONIX Television Products time, test,
measure, correct and display the television
signal world-wide.
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PHOTOMETER/RADIOMETER 258
A lightweight, portable digital photometer/
radiometer with probes for measuring lumi-
nance, illuminance, irradiance, light-emitting
diode output, and relative intensity.

CAMERAS, PROBES,
CARTS, AND ACCESSORIES 261

Extend your measurement capabilities. Con-
tains selection guides, charts, descriptions.
and specifications.
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CUSTOMER INFORMATION 295
Details about ordering, training, calibration,
maintenance, repairs, parts service, terms of
sale and warranty.
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Our Newest Products

The Tektronix 8550 Microcomputer Develop-
ment Lab is a versatile software develop-
ment and hardware/software integration
system for microcomputer-based product
design. The system supports many 8- and
16-bit microprocessors, allowing the user
to configure the 8550 for a wide variety of
design types. See page 20.

The new Tektronix 7D02 Logic Analyzer is a
3-wide plug-in for the well known 7000 Series
Oscilloscopes; second in a family of plug-in
logic analyzers which expand the 7000 Se-
ries into logic analyzer applications.

The 7D02's versatile triggering and qualifica-
tion allow a designer to track very complex
programs or data patterns in a very simple
programming structure. Keyboard layout and
menu correspond to high level programming
languages commonly used in microproces-
sor development (Pascal, PLM). See page 31.

The 7854 Oscilloscope represents a new ap-
proach to waveform measurements. It dis-
plays solutions to common measurement
problems on screen at the touch of a button.
Now you can concentrate on decision mak-
ing instead of measurement taking. The 7854
gives you the features of a TEK 7000 Series
high performance scope linked with digital
storage (400 MHz bandwidth) and waveform
processing. It also provides programmable
measurement routines, GPIB interface, and
compatibility with 7000 Series Plug-ins. See
page 104.

The 7B87 is a horizontal time base designed
for use with the 7854 Mainframe to provide
additional pre-trigger capability. It may be
used with the 7700, 7800 and 7900 Series
Mainframe as a delaying time base. The pre-
trigger feature is only compatible with the
7854 at this time. See page 117.

The 7612D Programmable Digitizer can cap-
ture single shot or repetitive signals from
submicroseconds to seconds in duration.
With its 200 MHz maximum sample frequen-
Cy, you can simultaneously digitize two chan-
nels or digitize both channels with inde-
pendent instrument settings. Up to thirteen
different digitizing rates may be linked into
a single waveform record. The 7612D is fully
programmable via GPIB when used with the
7A16P vertical amplifier. See page 1086.

The 5223 Digitizing Plug-in Oscilloscope pro-
vides storage of repetitive signals up to 10
MHz and has a 1 MHz sample frequency
which gives approximately 100 kHz single
shot bandwidth. The real time display adds
all the features of a conventional scope with
a high resolution CRT. Other features in-
clude (using the new 5B25N Time Base) Si-
multaneous sampling of left and right com-
partments, pretrigger, simultaneous display
of X vs Y and Y vs Time, ROLL mode, chart
recorder output and optional GPIB interface.
See page 136.

The 468 Digital Storage Oscilloscope fea-
tures 10 MHz single shot storage ability plus
all the 100 MHz performance of the 465B.
Stored waveforms can be expanded or re-
positioned, and cursors provide accurate
voltage and time measurements. A unique
mode, ENVELOPE, gives glitch-catching,
aliasing detection, and baby-sitting capa-
bilities.

Optional features include signal averaging,

IEEE-488 output, and a TV sync separator.
See page 166.
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The 135 MHz DC 509 Universal Counter/
Timer makes frequency and period measure-
ments using the powerful reciprocal counting
technique. This method provides high reso-
lution of low frequency signals much faster
than conventional counting techniques. The
DC 509 features eight measurement func-
tions, auto trigger mode auto-averaging,
probe compensation and 10 ns single-shot
resolution in all timing modes. See page 190.

The DC 503A Universal Counter/Timer offers
a broad range of measurement features at an
affordable price. The 125 MHz DC 503A has
two identical input channels with separate
trigger level, trigger slope, coupling, and at-
tenuation controls. The DC 503A also fea-
tures averaging, trigger level and shaped
signal outputs, 100 ns single-shot resolu-
tion, and 10 ps time interval averaging reso-
lution. See page 192.

The DC 508A 1.3 GHz Frequency Counter
extends the TM 500 frequency measurement
capability through the communication bands
including frequencies used in testing naviga-
tional aids. The DC 508A features nine-digit
accuracy, and a X100 frequency multiplier
to increase resolution. See page 192.

The FG 501A provides low-distortion outputs
from 0.002 Hz to 2 MHz. It is capable of gen-
erating five basic waveforms — sine, square,
triangle, ramp and pulse— at output levels
up to 30 V peak-to-peak and up to =13 V of
offset from 50 @ source. The FG 501A is a
versatile function generator designed for
many signal source applications. See page
203.

The FG 507 adds the high performance ca-
pability of logarithmic and linear sweep to
the capabilities of the new FG 501A. The FG
507 sweep capability features separate start/
stop frequency dials, sweep up or down,
sweep and hold triggered sweep and manual
sweep. This combination of features makes
the FG 507 one of the most versatile and
easy-to-use function generators available for
audio or telecommunications applications.
See page 202.

The PG 507 is a high performance, 50 MHz
pulse generator designed for logic design
applications. The PG 507 features dual out-
puts, with tracking level controls, normal or
complement pulse output on both channels,
15 V output in a =15 V window into high im-
pedance, 7.5V into 50 ©, and 3.5 ns rise/fall
time. See page 198.

The CG 551AP is a micro-processor based
oscilloscope calibration generator that is
fully programmable. It can be used as part
of a computerized system for the calibration
and verification of major oscilloscope pa-
rameters including vertical gain, horizontal
timing and gain, vertical bandwidth/pulse
characteristics, probe accuracy and com-
pensation, current probe accuracy, and cali-
brator output accuracy. See page 209.
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The AA 501 Distortion Analyzer makes com-
plex distortion measurements easier than
ever with no compromise in performance.
The AA 501 is totally automatic and mea-
sures total harmonic distortion, gain/loss,
signal-to-noise ratio, and audio levels. Total
system residual distortion plus noise
(THD+N) will not exceed .0025% when the
AA 501 is used with the SG 505 Oscillator.
See page 206.

TRACKING

The TR 503 works with the 492/492P Spec-
trum Analyzer to provide constant level, cal-
ibrated rf sources for swept frequency tests
to 1800 MHz. See page 249.

The 492P is a fully programmable version of
the 492 Spectrum Analyzer. It incorporates
all of the 492’s lab quality performance and
ease of use features when used as a manual
instrument. The 492P is easy to use and easy
to program with its high level language. It
provides automatic set up and its internal
processing reduces processing time and
saves software development. For example,
you get automatic signal tracking, auto peak-
ing, automatic identification of signal peaks
above a specified amplitude. See page 240.




Our Newest Products

The new Tektronix 834 Programmable Data
Comm Tester is designed for use by first-line

field service technicians: a powerful, port-
able, go/no-go tester which quickly “points
a finger” at the faulty element in a down data
communications network. See page 1 /8.

The 834 isolates the problem by monitoring
the data link. Field service technicians can
simulate the data terminal equipment (DTE)
or data communications equipment (DCE) to
verify the performance of components of the
entire data communications channel.

Tektronix NEONATAL MONITOR
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The Tektronix 413A Neonatal Monitor is a
three-trace instrument that simultaneously
displays ECG, blood pressure or peripheral
pulse, and respiration waveforms. A select-
able digital readout shows heart rate, respi-
ration rate, systolic/diastolic or mean blood
pressure, two temperatures, or temperature
difference. See page 254 for more informa-
tion.

The P6202A replaces the P6202 and offers
the same package and performance except
that the P6202A deletes the power supply
furnished with the P6202. A standard “Limo”
connector allows the P6202A to draw power
from the probe power receptacle on TEK
Scopes. See page 273.

The A6902 Isolator permits floating measure-
ments over two independent signal paths to
+1500 VDC measured to ‘“‘green” ground.
The A6902 contains two switchable attenua-
tors and permits the oscilloscope or other
measuring device to remain grounded and
safe. The A6902 achieves a bandwidth of up
to 15 MHz derated for signal voltage. See
page 287.

The A6901 Ground Isolation Monitor permits
floating measurements by interrupting the
“green” ground path. Green ground to the
device plugged into the A6901 is re-estab-
lished within 200 milliseconds if there is
more than 30 VRMS present on the floating
device's chassis. See page 286.

Tekironix

PRODUCTS

Television

An NTSC test signal generator and VITS in-
serter, featuring 10 bit digital signal genera-
tion, new test signals, digital word input and
output, and RS-232-C and ground closure re-
mote control interfaces.

The 1900 Digital Test Signal Generator and
VITS Inserter is designed for state-of-the-art
performance testing of NTSC video systems
and equipment. Available in three different
versions, this generator supports a wide
range of transmitter, studio, common carrier,
and equipment manufacturing applications.
The three 1900 versions available are the
Transmitter Test Set, the Studio Test Set,
and the NTC 7 Test Set. Each version pro-
vides a special test signal complement. See
page 257. For more complete information,
request the Television Products Catalog us-
ing the return card at the back of this cata-
log.



Reference Information

USING THIS REFERENCE SECTION

The products in this catalog cover a range of capabilities in a
number of areas. In many cases you’ll have several products from
which to choose. These introductory notes are intended to help
you review some of the factors involved in making a selection.

This reference section can only outline some of the major factors
involved. If you need more information, contact your local Tek-
tronix Sales Office, Representative, or Distributor — we’re ready

and eager to help.

GENERAL PURPOSE INTERFACEBUS ... .6

A discussion of the IEEE 488 standard for
instrument interface, the advantages of inter-
face, and the benefits of the Codes and For-
mats standard incorporated in each Tek-
tronix GPIB product. Systems are described,
as well as individual waveform measurement
instruments, graphic controllers, and periph-
erals.

INSTRUMENT CONFIGURATION

Two Basic Approaches ................ 11

A discussion of plug-in and monolithic
designs for oscilloscopes and other types
of electronic equipment. Includes charts.

Power Source Considerations . ......... 13

Material on power sources and power cord/
plug options.

Portabilly ... cssnsnarsmssnssnsnmas 14

Discusses what factors make an instrument
a portable. A chart of Tektronix portable in-
struments is provided.

Environmental Factors ................ 15

Information about how to interpret envi-
ronmental specifications.

CRT DISPLAY OPTIONS

DLOTAED & vvc v was v vy e s vee swe swms wwe o 12

Many Tektronix products which use CRTs
for a display come in storage models.
Advantages of storage and the character-
istics of various techniques (including digital
storage) are presented. Accompanied by a
chart of Tektronix products using CRT stor-
age.

REFERENCE SECTION CONTENTS

Display Monitors . .................... 15

Factors which influence image characteris-
tics, the advantages of CRT storage, and as-
sociated amplifiers are mentioned.

Cathode-Ray Tube Phosphor Data . ... .. 15

A section on phosphors and human eye
response, and one on phosphor protection.
Chart of common phosphor types and their
characteristics.

KEY SPECIFICATIONS AND FEATURES

Oscilloscopes and Related Equipment .. .16

Amplifier Considerations .............. 16
Rise Time and Bandwidth

Sensitivity (Deflection Factor)

Differential, Balanced, or Push-Pull Inputs
Multiple Inputs

Dual-Beam and Dual-Trace

TimeBases ..................000uu.. 17
Sweep Rates, and Sweep Types

Relating Fast Sweep, High Frequencies, and
Rise Times

Delaying/Delayed Time Bases
Digital Time Displays
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GPIB Reference Information

The first major step toward electronic instru-
mentation compatibility was taken when the
IEEE published the 488 Standard defining a
data bus for instruments. The bus is com-
monly called GPIB — General Purpose Inter-
face Bus.

Before the bus was introduced, connecting
programmable instruments to a computer or
a desktop calculator was a major job be-
cause each instrument’s interface was dif-
ferent. Now, the IEEE Standard 488 defines
an interface that makes it much easier to put
together computer-controlledinstrument sys-
tems for interactive or automated measure-
ment analysis.

The IEEE-488 Standard defines three aspects
of an instrument’s interface:

1. Mechanical — the connector and the
cable.

2. Electrical — the electrical levels for logi-
cal signals and how the signals are sent
and received.

3. Functional — the tasks that an instru-
ment’s interface may perform, such as
sending data, receiving data, triggering
the instrument, etc.

With these three aspects of the GPIB de-
fined, instruments are more compatible, that
is, easier to use together in a system. And
488 compatibility was only the first step
toward further standardization to achieve
even more compatibility.

GPIB

By incorporating the GPIB into its products,
Tektronix has dramatically simplified the
task of combining instruments for interactive
analysis of measurements and automation of
routine measurement tasks.

Users are discovering the payoff provided by
this new capability of interactive measure-
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ment analysis. The ability to connect a com-
puter like the 4052 Desktop Computer
System, via the GPIB, to a measurement in-
strument such as a 492P Spectrum Analyzer,
makes it possible to capture a waveform and
then transfer it to the 4052 where it can be
displayed at various levels of detail. Instru-
ment settings can be changed from the 4052
and new measurements made fcr compari-
son and analysis.

Other GPIB instrument users are discovering
the benefits of

— improved repeatability of instrumentation
set-up

— automation of repetitive measurements

— compilation and statistical analysis of
measurements

— automatic calibration

— hard-copy print-out of measurements and
analysis.

Prior to the incorporation of GPIB interfaces
into controllers and instruments, users de-
siring the benefits of connecting instruments
to computing devices had to invest consider-
able time and money into the development of
custom interfaces. Now, using the GPIB in-
terfaces, the hardware interfacing becomes
a simple matter of plugging the instruments
together.

Standardized CODES AND FORMATS make
programming of Tektronix GPIB instruments
easy.

Not only are Tektronix GPIB instruments de-
signed to meet the specifications for the up-
dated |IEEE-488-1978 Standard Digital Inter-
face for Programmable Instrumentation; but
English-like software command formats have
also been standardized throughout the prod-
uct line.

Tektronix has adopted a CODES AND FOR-
MATS standard intended to provide a com-
mon message structure for GPIB instru-
ments, thereby enhancing their ease of use.
This standard is both a language syntax and
a system control protocol. The language syn-
tax describes the types of communications
elements, and the rules by which these ele-
ments can be put together to transmit mean-
ingful messages. The system control proto-
col standardizes features important to test
and measurement systems.

The benefits of this approach are numerous.
CODES AND FORMATS are a major feature
of the Tektronix GPIB communications pro-
tocol. Because of their natural English-like
structure, they are easy to use. Our GPIB
implementation is specifically designed to
overcome the programming rigidity and
cumbersome procedures of previous GPIB
systems.

Since most controllers accept ASCII data
directly, Tektronix GPIB instrument com-
mands are coded in ASCII. This eliminates
the need for error-prone data conversions or
byte-by-byte encoding. For example, to set

the center frequency at 1.75 MHz in our
492P spectrum analyzer from a controller,
the command is simply written “FREQ 1.75
MHz”

In the Tektronix implementation of GPIB,
measurement data are not only coded in
familiar ways, but they are also communi-
cated over the bus in the same format —
CODES AND FORMATS.

Built-In Intelligence allows users to devote
their full attention to waveform analysis and
processing

Tektronix GPIB instruments do not have the
machine-like rigidity of many automated
products. They are designed for human in-
teraction. For example, Tektronix GPIB in-
struments accept negative zeros and leading
and trailing spaces; they also overlook in-
consistent use of upper and lower case let-
ters. And since truncated numbers can dras-
tically affect measurements, Tektronix
instruments round off rather than truncate,
e.g., a value of 2.49 becomes 2.5 rather than
2.4.

In addition, Tektronix GPIB controllers auto-
matically perform most communications co-
ordination and system management func-
tions. Users can ignore the workings of the
interface and devote their full attention to
waveform analysis and processing.

Consistency Makes a Big Difference

Tektronix GPIB products are designed and
thoroughly evaluated for compliance with
|IEEE-488-1978 and for compatibility with one
another. Because these products are de-
signed to be compatible (i.e., meet the same
standards), users won’t generally need to

make hardware and software modifications
for each new addition or deletion to the con-
figuration. Many software routines need to
be written only once, after which only minor
modifications are needed with the addition
of new instruments.

A status check routine, for instance, will
work on all Tektronix GPIB instruments. A
message terminator common to all Tektronix
GPIB instruments is a further benefit.

These features provide users with the capa-
bility of quickly configuring and reconfigur-
ing interactive and automated measurement
systems.

GPIB System Components

An automated test and measurement system
usually consists of the following components:

e A number of instruments: These are either
stimulus instruments, such as frequency
generators, pulse generators, and power
supplies, or measurement instruments,
such as counters, waveform digitizers, and
multimeters.

e A controller: It tells the instruments what
to do, collects the results, and processes
them. This system controller is generally a
small computer.

e Computer peripherals: These are devices
such as tape drives, printers, and plotters
that store or display the results of the
tests.

e A keyboard: This enables the user to send
commands or information to the system.

e A display: The display allows the user to
review intermediate results and to monitor
system operation.




GPIB Reference Information

The last three components are often incorpo-
rated in the system controller — a desktop
computer that is specifically designed for
use with instrument systems.

All these components can be easily intercon-
nected if the standard GPIB interface has
been built into them and appropriate func-
tions made programmable. Before the GPIB
existed, most measurement systems were
operated by controllers that required a sepa-
rate connector (port) for each instrument.
With the GPIB this is no longer a require-
ment. Users can directly link up to 14 instru-
ments with the bus, which connects to the
controller, and set up the systems in linear
or star formations. Figure 1 shows these two
typical system configurations. Each GPIB
instrument or peripheral, called a device,
must be assigned a system address. The
user assigns each device its address simply
by setting switches, usually located on the
back panel of the device.

Standard cables are used to connect all the
devices.

All these devices — the controller, measure-
ment instruments, and peripherals — com-
prise the hardware. The system cannot oper-
ate, however, unless it is driven by software,
the other part of an automated system. The
users of the system must usually generate
the specific application software for their
systems. The software works through the
controller to tell the instruments what signals
to generate and what measurements to
make, and it tells the controller what to do
with the results.

The software and the program in the con-
troller make the system do what the users
want. The GPIB interface allows users to
plug system components together, but with-
out software the system can do nothing.

In programmable instrument systems, the
“language” of the software or program has
several meanings:

1) The controller has its own language, such
as BASIC, and users must express their
intentions in this language.

2) Within the context of the controller’s lan-
guage, the instrument’s commands (or
“language’’) have to be sent over the GPIB.

3) The actual control of the GPIB interface

is transparent to the user with a Tektronix
4050 Series Computer as the controller.

Instrument controllers such as the Tektronix
4052 have built-in capabilities that simplify
the job of instrument system programming.

In order to make the system operate, the
user has to:

1) Know what tasks the system is to perform.
The system can do nothing by itself.

2) Know the computer’s language.

3) Know the kind of data or language the in-
struments are designed to receive.

But the 4050 series user does not have to
know very much about the operation of the
GPIB since the controller automatically han-
dles GPIB operations.

CODES AND FORMATS Assure Successful
System Operation

To increase compatibility among devices on
the GPIB, Tektronix uses a CODES AND
FORMATS standard. This standard defines
how data are to be sent and received over
the GPIB, e.g. it defines a standard message
terminator. CODES AND FORMATS also ex-
plains some other conventions that are not
clearly stated in the IEEE-488 standard.

The Tektronix CODES AND FORMATS stand-
ard goes beyond conventional practice to
stipulate how programmable instruments are
to be compatible not only with controllers
but also with people. Compatibility with sys-
tem users is called “friendliness’'.

This means that the instrument command set
is designed to be easy for the user —no
more calculated percentages of full-scale or
BCD equivalents. Settings for Tektronix
GPIB instruments are sent as ASCI| data in
human-readable form. Plus, minor format
items such as leading zeros, negative zero
values are accepted, again making it easier
for the user.

Because users are increasingly interacting
with systems at the keyboard rather than at
the front or rear panels of instruments, sys-
tems must be as friendly as possible. This

Instrument

(Controller)

means, too, that the controller languages
should be simple, logical, and easy to inter-
pret or implement. Tektronix controllers,
measurements instruments, and peripherals
have been designed to meet these criteria as
well as the normal technical specifications.

Details of GPIB Operation

For further information on GPIB and CODES
AND FORMATS, ask your sales engineer.

Interface Functions Defined by
IEEE-488-1978

Function
Talker (T)

Description

allows instrument to
send data

allows instrument to
receive data

Listener (L)

Source synchronizes message
Handshake transmission

(SH)

Acceptor synchronizes message
Handshake reception

(AH)

Remote-Local allows instrument to select
(RL) between GPIB interface and
front-panel programming

Device Clear  putsinstrumentin

(DC) initial state

Device Trigger starts some basic operation
(DT) of instrument

Parallel allows up to eight

Poll (PP) instruments simultaneously
to return a status bit to

the controller

Sends device addresses and
other interface messages

Controller (C)

GPIB

Linear Configuration

Instrument

(Controller)

Iinstrument

Star Configuration



GPIB Hardware Characteristics

e Cable length of up to 20 meters (approxi-
mately 66 feet) with a device load for every
2 meters of cable.

i.e., cable length <2X number of instru-
ments

e Up to 15 devices (1 controller and 14 in-
struments) may be connected in linear or
star configurations

e Voltages are generally TTL-compatible

e GPIB signal and data lines are asserted
(or true) when pulled low (+0.8 V) and re-
leased (or false) when pulled high (+2.0
V). For instance, ATN indicates the ATN
line is asserted; ATN that it is unasserted.

e Maximum data rate of up to 250 kilobytes/
second over a distance of 20 meters with 2
meters per device, or 1 megabyte/second
over a distance of 15 meters, tuned up.
Refer to IEEE Std 488-1978 for details.

Tektronix Desktop Computer Systems
extend measurement analysis with
easy-to-use intellignce.

Versatile analysis tools make advanced
graphic analysis and processing more
widely available.

The Tektronix 4050 Series Desktop Com-
puter Systems, used as controllers, make it
easy to support GPIB-compatible instru-
ments. Their typewriter keyboards, built-in
calculator keypads, and special programma-
ble keys provide easy operation. In addition,
the GPIB interface provides for system ex-
pansion: as a result users can simply plug in
up to 14 devices on a 4050 Series Controller
at one time.

All Tektronix Desktop Computer Systems
have our exclusive high-resolution storage
display for unexcelled graphic clarity and
detail. There is no distracting screen flutter.
All lines are continuous, never distracting
from or distorting information.

The built-in graphics capability allows inter-
active graphic manipulation to help visually
analyze waveform data before they are proc-
essed. A user can often gain valuable in-
sights or decide to investigate a new direc-
tion once the acquired data are graphically
displayed.

Supporting our advanced, interactive graph-
ics capability is powerful computer perform-
ance. Features such as full array processing,
an invaluable tool for handling whole wave-
forms, and dynamic memory allocation, both
reduce the worry about data movement in
the system.

Additionally, a range of peripheral products
are available with Tektronix Desktop Com-
puter Systems to provide analysis records
in many sizes and formats. Tektronix’ high-
quality peripheral products include hard
copy units, digital plotter, graphic input tab-
lets and disc memory systems.

Software provides new test and
measurement capabilities.

With the 4050 Series Desktop Computer,
users immediately start using a high-level
extended BASIC. This universal technical
language is well adapted to the needs of
technical users, and includes extensions for
increased computational power and further
ease of use.

Tektronix also supplies general utility soft-
ware programs for various communication
routines, such as bi-directional transferring
of waveform data, test, and numbers. Ac-
quired data can be quickly positioned on the
display screen of a powerful Tektronix
Desktop Computer System for immediate
analysis and manipulation.

Graphic waveform handling is enhanced by
built-in features such as auto-scaling, where
unknown quantities of waveform data can be
scaled into a defined set of graphic coordi-
nates by a few key-stroke operations.

Hard copy plotting from the controller is
equally fast and easy. Coordinates may be
defined for Log-Lin, Log-Log, or even Smith
Chart and Bode plots — whichever is rele-
vant to your application.

Special firmware modules offer

advanced processing.

Some of the more common processing tasks
can be accomplished using firmware sup-
plied by Tektronix. Plug-in ROM Packs for
the controllers provide specialized waveform
processing commands. For example, our
Signal Processing ROM Pack (#2) uses ver-
satile English-like commands to handle data
arrays or whole waveforms.

Other ROM Pack capabilities include fast
and inverse Fourier operations to make har-
monic analysis of waveform data. The Fast
Fourier can transfer whole waveforms from
time domains to frequency domains in a mat-
ter of seconds; they are always under the
user’s direct control.

Still other ROM Packs offer advanced graph-
ic handling features, data conversion pack-
ages, and other computational tools.

Guide for Selecting GPIB Instruments

When selecting GPIB instruments for a spe-
cific application, be sure to check several
key specifications for suitability in the con-
figuration.

First, make sure that the instrument can
make the desired measurements. Next, de-
termine that the interface functions are com-
patible with the proposed usage and with
other instruments in the GPIB configuration.
The following items should be used as a
checklist with your sales engineer when
considering instruments to be used in GPIB
configurations:

1) Does the instrument’s GPIB interface have
the necessary set of functions implement-
ed at the desired level, e.g., AH1 is needed
for any useful interaction. SH1 is required
for instruments supplying measurements
to the controller.

2) Is the instrument intended for interactive
measurement analysis or automated meas-
urement, i.e. are all necessary instrument
functions remotely programmable, or will
an operator be available to adjust settings?

3) Are diagnostic routines available to check
out the instrument over the GPIB interface?

4) Does the instrument respond to universal
commands such as ‘“device clear”?

5) Does the instrument use standard codes
and formats conventions, i.e., terminators,
numeric formats, etc.?

6) Can the instrument’s front panel set-up be
read from the controller, and saved for
later set-up?

7) Can the front panel be “locked out” via
the GPIB?

All products In this catalog that Incorporate the IEEE-
488-1978 standard are identified by the color notation
GPIB Product or GPIB Peripheral.



GPIB Reference Information

WAVEFORM GRAPHICS

Tektronix offers state-of-the-art capability in
GPIB Waveform graphics products, enabling
the user to measure, digitize, process, com-

products providing this capability:

pare and analyze complete waveforms rather

GPIB WAVEFORM PRODUCTS

than being restricted to single points or
averaging techniques. Following are GPIB

See
GPIB Waveform Measurement Instruments page
468 Option 02 Digital Storage A new portable 10 MHz oscilloscope with the 166
Oscilloscope accuracy and convenience of digital storage.
Designed for interactive applications.
492P Programmable 50 kHz to 220 GHz, full programmability, GPIB inter- 240
Spectrum Analyzer face capability, waveform transfer, internal process-
ing. Designed for interactive and automated
applications.
*7912AD Programmable Digitizer Digitizes waveforms as high as 1 GHz to as low as 108
10 kHz, and stores data indefinitely in 4096 word
memory. Designed for interactive and automated
applications.
*7612D Programmable Digitizer 2-channel, 8 bit, 200 MHz sample rate with select- 106
able record length and variable sample rates within
records. Designed for interactive and automated
applications.
5223 Option 10 Digitizing 10 MHz Capture and store single-shot data up to 100 kHz, 136
Oscilloscope unattended. Expand or reposition stored data.
Simultaneously display stored and real-time signals.
Designed for interactive applications.
*7854 Digital Storage and 400 MHz Plug-In Oscilloscope with optional memory, 104
Waveform Processing programmable measurement routines, high perform-
Oscilloscope ance. Designed for interactive applications.
GPIB Graphic Controllers
4051 Desktop Computer Powerful, easy-to-use desktop computing with 52
System graphics and extended BASIC.
*4052 Desktop Computer High performance, personally manageable desktop 52
System computing with graphics and extended BASIC.
4054 Desktop Computer 19 inch screen desktop computing system with 53
System enhanced graphics and powerful BASIC.
GP!B Peripherals
4662 Interactive Digital Compatible in all RS-232-C ASCII and GPIB 56
Plotter environments; and with PLOT 10 and PLOT 50
Graphic Software.
4663 Digital Plotter C size. 420 mm x 594 mm (17 in x 22 in) 57
Interactive
4924 Digital Cartridge Compatible with 4050 Series Desktop 61
Tape Drive Computer System.
4907 File Manager Low cost mass storage, compatible with 4050 Series 60

Desktop Computer Systems.

*See pages 71-74 for Tektronix configured systems using these products.
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CONFIGURATION

TWO BASIC APPROACHES

There are two basic configurations for test
and measurement instruments. Modular in-
struments, more often called plug-in or
laboratory models when referring to oscil-
loscopes, combine a mainframe and one or
more interchangeable plug-in subassem-
blies. Integrated instruments, such as mono-
lithic oscilloscopes, are one-piece units.

Although portable instruments are tradition-
ally designed as integrated units, not all
monolithic instruments meet all the objec-
tives of portability. On the other hand, some
modular systems, such as the Tektronix
TM 500 Test and Measurement Line, are de-
signed for easy transport right into the field.
See the reference section on portability for
more details.

Modular Design

Versatility is the primary advantage of a
modular instrument. Many more functions
than could be economically or practically
combined in a single unit can be made
available in separate plug-ins. You, the user,
can then choose the ones that serve you best.

Because a modular instrument is so versatile,
it can also make use of advances in instru-
ment design. New plug-ins or mainframes
can be added, that within the basic limita-
tions of the other units, add new functions or
higher performance.

Modularity also allows plug-ins and main-
frames to be shared between various uses.
For example, with the TM 500 Line, the same
general test and measurement plug-ins used
in the lab for design work can be quickly
inserted into a portable mainframe and easily
carried to a service problem. Alternately,
where demand warrants it, the identical
model plug-ins can be supplied to both field
service and laboratory personnel, assuring
the repeatability of measurements and mini-
mizing training time.

Plug-ins can also extend the original instru-
ment range to other functions. Digital multi-
meters, curve tracers, spectrum analyzers
and logic analyzers are just a few examples
of the many specialized plug-ins Tektronix
offers for modular oscilloscopes.

Oscilloscopes

There are two lines of Tektronix Modular
Oscilloscopes to choose from. The Tektronix
5000 Series uses two amplifier plug-ins plus
one time base. The Tektronix 7000 Series,
which offers higher performance in a number
of areas, can accept up to two vertical-chan-
nel plug-ins and two time bases or other hor-
izontal units simultaneously. In-depth cov-
erage begins on page 75.

Reference Information

MODULAR NON-STORAGE OSCILLOSCOPES

Model Minimum Number Maximum Delayed
Number Bandwidth** Deflection Factor of Traces Sweep Rate | Sweep | Page Pricet
7104 1 GHz 10 mV/div at BW up to 4 200 ps/div X 84 $17,620
7904 500 MHz 10 mV/div at BW up to 4 500 ps/div X 86 7,475
R7903 10 uV/div 7,095
1 mA/div
7844 400 MHz 20 mV/div at BW up to 4 1 ns/div X 88 11,155
10 uV/div Dual-Beam
1 mA/div
7704A 250 MHz 20 mV/div at BW up to 4 2 ns/div X 90 +500
Opt 09 10 uV/div
1 mA/div
7704A 200 MHz 10 mV/div at BW up to 4 2 ns/div X 90 4,220
10 uV/div
1 mA/div
7603 100 MHz 5 mV/div at BW up to 4 5 ns/div X 92 2,555
10 pV/div
1 mA/div
5440 50 MHz 5 mV/div at BW up to 8 5 ns/div X 138 2,090
10 wV/div
0.5 mA/div
5110 2 MHz 1 mV/div at BW up to 8 100 ns/div X 142 1,300
10 wV/div
0.5 mA/div
7603N11S | Ruggedized 5 mV/div at BW up to 2 5 ns/div X 94 6,515
oscilloscope
system [meets or
exceeds
MIL-0-24311 (EC)
(AN/USM 281
Specs)]

tPrice does not include plug-ins.
**Bandwidths are real time.

Sampling plug-ins that extend bandwidths to 14 GHz are available for most mainframes.

Test and Measurement Instruments

The Tektronix TM 500 Test and Measure-
ment Line is a modular system. One-three-
four-five-and six-compartment mainframes
accept a broad selection of plug-in units.
The mainframe unit provides a common pri-
mary power supply, keeping total instrument
weight, size, and cost down. Just as impor-
tantly, TM 500 Mainframes also provide a
signal control and data interface between
modules. This allows TM 500 units to work
either individually or together as integrated
measuring systems. The Tektronix TM 500
Test and Measurement Line is extensive:
more than 30 units, including power sup-
plies, signal sources, oscilloscopes modules,
a logic analyzer, digital multimeters, coun-
ter/timers, and more. Custom plug-in Kits
allow you to add your own unique circuits.
With this feature, you can also apply TM
500’s capability to unusual applications. In-
depth coverage begins on page 185.

Other Modular Devices

Logic Analyzers page 30
Waveform Digitizing Instruments

and Systems page 71
Spectrum Analyzers page 239
Curve Tracers page 229

Integrated and Monolithic Devices

Taking the other design approach to instru-
ment design, integrated instruments are op-
timized for a single range of functions. One-
piece instrument design provides reduction
in weight, increased ease of use, smaller
size, and usually lower power requirements
when a definite function is required.

Many oscilloscopes of this type are particu-
larly designed for portable use, with rug-
ged cases, environmental protection, and
internal or external battery power. In-depth
coverage begins on page 149.

Tektronix also offers many other one-piece
products designed to be used alone or as
elements of larger systems. Each performs
its specialized task economically yet fully
because it is designed for a specific type of
use:

Graphic Terminals page 45
Data Communication Analyzers page 177
TV Products page 256
OEM Imaging Products page 62

To sum up, modular instruments feature
versatility, opportunities for tailor-made se-
lection of functions, and a wide range of
measurement capability. Integrated designs
are strongest in economy for single func-
tions, ruggedness, and portability.
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Reference Information

STORAGE

Tektronix storage instruments continue to
display a waveform after the input signal
ceases. The period of retention runs from a
few seconds to essentially unlimited storage
time depending on the type of storage used.

Storage oscilloscopes allow easy, accurate
evaluations of slowly changing phenomena
that would appear only as slow-moving dots.
They are also needed for viewing rapidly
changing nonrepetitive waveforms whose
images would otherwise flash across the
CRT too quickly to be evaluated. Storage
can also reduce the time to photograph
scope traces by allowing you to “compose”
the picture. Unwanted displays can be
erased as many times as necessary before
the photograph is taken.

Storage is used in other Tektronix products,
too. For terminals, CRT storage provides an
economical means of retaining graphic and
alphanumeric displays without requiring re-
fresh circuitry. Curve tracers with a storage
CRT show a wider range of waveforms. And
monitors with storage find a wide variety of
applications.

TYPES OF STORAGE

Tektronix products use two basic kinds of
storage — digital and CRT type.

The fundamental difference between the di-
gital storage scope and CRT storage is the
form of storage. Digital scopes store data
representing waveforms in a digital memory;
CRT storage scopes store waveforms within
the CRT, either on a mesh or special phos-
phor.

DIGITAL STORAGE

Digital storage requires digitizing and recon-
struction processes. “‘Digitizing’’ consists of
“sampling” and ‘“‘quantizing”. Sampling is
the process of obtaining the value of an in-
put signal at discrete points in time; quan-
tizing is the transformation of that value into
a binary number by the analog-to-digital
converter (ADC) in the digital scope. You
determine how often digitizing occurs by the
time base. The time base uses a digital clock
to time the analog-to-digital (A/D) conver-
sion and to store the data in memory. The
rate at which this happens is the digitizing
rate (or sampling rate). Once the data is in
the digital memory, it can be read out and
reconstructed for displaying or further wave-
form processing.

Digital storage is typically very easy to use
and gives the user crisp, clear displays. Be-
cause the data is stored in memory no fad-
ing or blooming will occur, and storage time
is essentially unlimited. This type of storage
is excellent for many applications involving
single shot or low repetition signals, or
where further signal processing is desired.
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DIGITAL OSCILLOSCOPES AND WAVEFORM DIGITIZERS

Max No. Useful* Equiv**

Analog Max Dig Verti. Data Words Stored Storage Stor BW
Type BW Rate Res. per Waveform Waveform BW (SS) (rep) Page | Price
468 100 MHz 25 MHz 8 Bit 512 in Alt. 4 10 MHz — 166 $5,000

256 in chop
5223 10 MHz 1 MHz 10 Bit 1024/plug-in 4 100 kHz 10 MHz 136 4,995
7854 400 MHz | 500 kHz 10 Bit Up to 1024 Up to 40 50 kHz 400 MHz 104 | 10,500
Ext Clock

7912AD 500 MHz | 100 GHz 9 Bit 512 1 500 MHz | 500 MHz 108 | 23,800
7612D 90 MHz | 200 MHz 8 Bit Up to 2048 Up to 16 20 MHz —_ 106 | 25,700

*Useful Storage Bandwidth is a measure of the highest frequency sinewave that can be stored in a single sweep
and displayed in a visually useful manner. This is dependent on both the maximum digitizing rate as well as the

display reconstruction technique used.

**Equivalent Storage Bandwidth indicates the highest frequency repetitive signal that can be stored and displayed
with less than 3 dB loss of signal amplitude using equivalent time digitizing techniques.

BISTABLE

The bistable-phosphor CRT uses a special
phosphor with two stable states: written and
unwritten.

The storage mode allows waveforms to be
stored and displayed a minimum of several
hours (in some cases much longer) or until
erased by operator.

Bistable storage is an easy kind of storage
to use. It is also usually the most inexpen-
sive. Some principal applications include
mechanical measurements, signal compari-
sons, and data recording. Most bistable
phosphor CRT's have a split-screen viewing
area which allows each half to be used inde-
pendently for storage displays. The split-
screen feature provides many unique ad-
vantages. 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 technique can be
used where the reference portion operates
in the stored mode and the other half of the
display, operating in the nonstored mode,
monitors an external input.

An example of the usefulness of the split-
screen feature is in speech therapy. 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. With split-screen
operation, the lower half showing the trial
waveform can be erased as many times as
desired without affecting the stored informa-
tion on the upper screen,

VARIABLE PERSISTENCE

Variable persistence storage allows a con-
tinuous gradation between the bright written
level and the dark reference.

The variable persistence mode also allows
for the selection of the time a stored image
will be retained. The storage persistence
can be adjusted so the entire waveform can

be viewed, yet the stored trace fades from
view just as the new waveform is being
plotted. With the save feature, an entire dis-
play can be stored for further analysis if
desired.

Applications for variable persistence stor-
age 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 mul-
tiple 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 that only the coincident por-
tions of a repetitive signal are displayed. Any
aberration or jitter not common to all repeti-
tive traces will not be stored or displayed.
Low repetition rate, fast rise time signals
that are not discernible on conventional
CRT's can be easily viewed.

This type of storage provides the best dis-
play when storing displays with varying
intensities, such as delayed sweep or with
Z-axis intensity modulation. Variable per-
sistence storage provides very good displays
for photographs due to the high contrast
between dark background and bright wave-
forms.

FAST TRANSFER

Fast transfer storage uses a tube with a
special intermediate mesh target. This tar-
get, which is optimized for speed, captures
the waveform and then transfers it to a
slower, longer-storing electrode. The second
target can be designed to offer bistable or
variable persistence modes, in combination
with the transfer mesh or by itself.

Several Tektronix Oscilloscopes use this
combination of capabilities to provide unique
multimode storage. By front-panel controls,
users of these instruments can select the
operating mode suited to the specific mea-
surement situation.



CRT STORAGE OSCILLOSCOPES

(in order of Stored Writing Rate)

Stored
Model Writing Type of Band- Minimum Number | Delayed
Number Speed View Time Storage width** | Deflection Factor | of Traces Sweep | Plug-in| Page| Price
7834 5500 div/us 30 s ft Fast Variable | 400 MHz | 20 mV/div at BW up to 4 X X 97 ($10,395
Persistence 10 mV/div at
325 MHz
776 div/us 30 min Fast Bistable
minimum
12 div/us 30 s tt Variable
Persistence
0.2 div/us 30 min Bistable
minimum
466 3000 div/us 15 s tt Fast variable | 100 MHz 5 mV/div at BW | up to 2 X 168 6,275
persistence
3 div/us 15s 1t Variable
persistence
7633 2200 div/us 30 s tt Fast variable 100 MHz 5 mV/div at BW | up to 4 X X 99 6,860
persistence 10 uV/div
1 mA/div
400 div/us 30 min Fast bistable
minimum
3 div/us 30 s tt Variable
persistence
2 div/us 30 min Bistable
minimum
7623A 150 div/us 30 s tt Fast variable 100 MHz 5mV/div at BW | up to 4 X X 99 5,250
persistence 10 pV/div
1 mA/div
50 div/us | 30 min Fast bistable
minimum
0.5div/us| 30stt Variable
persistence
0.03 div/us 30 min Bistable
minimum
464 110 div/us 15s 1t Fast variable | 100 MHz 5 mV/div at BW | up to 2 X 168 5,115
0.5 div/us 15s 1t persistence
7613 5 div/us 1 hr Variable 100 MHz 5 mV/div at BW | up to 4 X X 101 4,395
persistence 10 pV/div
1 mA/div
5441 5 div/us 1 hr Variable 60 MHz 5 mV/div at BW | up to 8 X X 139 3,605
persistence 10 pV/div
0.5 mA/div
434 5 div/us 4 hrs Bistable 25 MHz 10 mV/div at BW | up to 2 165 4,150
split screen 1 mV/div
5115 0.8 div/us 10 hrs Bistable 2 MHz 1 mV/div at BW | up to 8 X X 142 1,980
split screen 10 pV/div
0.5 mA/div
5113 0.2 div/us 10 hrs Bistable 2 MHz 1 mV/div at BW | up to 8 X X 142 2,640
split screen 10 pV/div dual-beam
0.5 mA/div
5111 0.02 div/us 10 hrs Bistable 2 MHz 1 mV/div at BW | up to 8 X X 142 1,850
split screen 10 uV/div
0.5 mA/div
214 0.5 div/us 1 hr Bistable 500 kHz 10 mV/div at BW | up to 2 171 1,925
1 mV/div
314 0.25 div/us 4 hrs Bistable 10 MHz 2 mV/div at BW | up to 2 170 3,170
SC 503t | 80 div/ms 4 hrs Bistable 10 MHz 1 mV/div at BW up to 2 214 2,850

**Bandwidths are real time. Sampling plug-ins that extend bandwidths to 14 GHz are available for most mainframes.
tThe SC 503 is a TM 500 Oscilloscope that must be plugged into a TM 500 Mainframe for operation.

t1View times are at full stored display intensity. They may be increased by using reduced intensity in the save display mode.
Please turn to page 185 for more information on TM 500 Mainframes.

POWER SOURCE CONSIDERATIONS

In general, instruments are factory wired for the nom-
inal voltage of the country of manufacture. Most
Tektronix instruments provide wide-range regulated
supplies, or quick change line-voltage selectors for
convenient selection of line-voltage operating ranges.
Transformer taps in other instruments 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.

Many Tektronix instruments are designed to
operate from a power source that will not
apply more than 250 volts RMS between the
supply conductors or between either supply

conductor and ground.

Many Tektronix instruments can be fitted
with one of the power cord/plug options list-
ed below if specified on the purchase order.

North American
Universal Euro
United Kingdom

Australian

North American

120V/15A, Standard
220V/16A, option A1

240V /13A, option A2
240V/10A, option A3
240V/15A, option A4

North American  Universal Euro

120V/15A

UK
240V/13A

Australian
240V/10A

220V/16A

North American
240V/15A

During the life of this catalog the power
cord/plug options will be made available on
additional instruments. Refer to the individ-
ual product ordering information for those
products offering these options as of publi-
cation date.

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 chassis to pro-
tect operating personnel.

Power-cord 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
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Reference Information

PORTABLE NON-STORAGE OSCILLOSCOPES

Model Minimum Maximum Delayed

Number Bandwidth Deflection Factor Dual-Trace | Sweep Rate SWEEP Page Price
485 350 MHz 5 mV/div at BW X 1 ns/div X 150 $6,575
475A 250 MHz 5 mV/div at BW X 1 ns/div X 152 4,350
475 200 MHz 2 mV/div at BW X 1 ns/div X 152 3,910
465B 100 MHz 5 mV/div at BW X 2 ns/div X 154 2,895
465M 100 MHz 5 mV/div at BW X 5 ns/div X 156 3,150
455 50 MHz 5 mV/div at BW X 5 ns/div X 158 2,450
335 35 MHz 10 mV/div at BW X 20 ns/div X 160 2,565

1 mV/div
305 5 MHz 5 mV/div at BW X 0.1 us/div X 161 2,020
221 5 MHz 5 mV/div at BW X 100 ns/div 162 1,495
213 1 MHz 20 mV/div at BW 400 ns/div 163 1,925

5 mV/div
212 500 kHz 10 mV/div at BW X 1 us/div 164 1,475

1 mV/div
T935A 35 MHz 2 mV/div at BW X 10 ns/div X 175 1,720
T932A 35 MHz 2 mV/div at BW X 10 ns/div 175 1,390
T922 15 MHz 2 mV/div at BW X 20 ns/div 173 1,090
T921 15 MHz 2 mV/div at BW 20 ns/div 173 930
SC 504t 80 MHz 5 mV/div at BW X 5 ns/div 213 2,650
SC 502¢ 15 MHz 5 mV/div at BW X 20 ns/div 215 1,950

1 mV/div

tThe SC 502 and SC 504 are TM 500 Oscilloscopes that must be plugged into a TM 500 Mainframe for

operation.

Please turn to page 185 for more information on TM 500 Mainframes.

PORTABILITY
Portable Oscilloscopes

For oscilloscopes, a combination of factors
must be considered. Small size and light
weight are obviously important, but the de-
gree depends on the application and the
uses. Similarly, ruggedized cases or dust
covers may be required. The Tektronix 200
Series Oscilloscopes, for example, are less
than 3 x 6 x 9 in (8 x 14 x 23 cm), weigh less
than 3.5 Ib (2 kg) and are specifically de-
signed and packaged for field use. The 300
Series all weigh less than 11 Ib (5 kg). The
high-performance Tektronix 400 Series
models, 21 to 26 Ib (10.5 to 11.8 kg), are de-
signed as portables, too.

For many applications, internal battery pow-
er is often essential. On the other hand, the
weight of internal batteries can be a dis-
advantage if they are rarely needed. In some
applications power is always available, since
it must be provided to the equipment being
tested. Tektronix Portable Oscilloscopes
cover the full range of power options. The
200 Series has internal batteries. The 300
Series models and high performance por-
tables, such as the Tektronix 400 Series, are
line operated. However, external battery
packs are available as accessories for both
the 300 Series and the 400 Series.

Our newest portable, the 468, combines digi-
tal storage and GPIB capability.
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Portable Test and Measurement Instruments

Many of these same factors apply to other
instruments besides oscilloscopes. The TM
500 Test and Measurement Line, for ex-
ample, has several configurations designed
for portability. The TM 515 Traveler Main-
frame travels like luggage but works like a
lab bench set-up. Although it is attractive
and convenient enough to treat as carry-on
luggage (it will even go beneath your seat
in most airplanes), the TM 515 is designed
to take rugged travel. It carries up to five
TM 500 Plug-in instruments. Again, relatively
light weight, rugged construction, and con-
venient size are the key to portability.

Plug-ins include: pulse generators, function
generators, other signal generators, ampli-
fiers and filters, oscilloscopes and monitors,
lab power supplies, digital counter/timers,
digital multimeters, special plug-ins, and
custom plug-ins.

All of the more than 30 TM 500 Plug-ins are
portable when used with portable TM 500
Mainframes: TM 515 5-compartment Travel-
er Mainframe, TM 503 3-compartment Main-
frame with carrying case or protective cover,
TM 504 4-compartment Mainframe with
carrying case or protective cover.

In-depth coverage of TM 500 products be-
gins on page 185.

Other Portables

The 492 and 492P Spectrum Analyzers com-
bine lab performance and ease of operation
in a compact, lightweight package. Both of-
fer a frequency range of 50 kHz to 21 GHz,
extendable to 60 GHz with Tektronix external
waveguide mixer, and to 220 GHz with com-
mercially available mixers. The 492P is GPIB
programmable via IEEE 488-1978 interface.

Still other Tektronix portable instruments
meet special requirements far above simple
movability. The 1502 and 1503 TDR Cable
Testers, for example, are designed to work
outdoors in any weather, including pouring
rain.

Tektronix Portable Patient Monitors provide
hours of battery-powered operation so they
can keep on providing data on vital functions
not only during surgery but right through
patient transport.

For movement within limited areas, Tek-
tronix SCOPE-MOBILE® Carts and Lab Carts
are available in several configurations. A
typical setup might include a 400 Series
Oscilloscope on the top shelf with two TM
503 Mainframes underneath. These carts are
particularly useful for in-plant servicing,
school and research laboratories, and simi-
lar applications.

Logic Analyzers page 30
Spectrum Analyzers page 239
TDR Cable Testers page 252
Portable Patient Monitors page 254
SCOPE-MOBILE® Carts page 293



ENVIRONMENTAL CHARACTERISTICS

The environmental characteristics listed in instrument
specifications may include some or all of the follow-
ing: temperature, altitude, humidity, vibration, shock,
and electromagnetic compatibility (emc previously rfi
or emi).

The specifications for humidity, vibration, shock, and
transportation 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 electrical performance to
deteriorate outside specifications.

The specifications for temperature and altitude are
such that continual use at the limits will not cause
significant short-term deterioration. Naturally, higher
temperature operation can be expected to reduce
longterm reliability and should be avoided if possible.
The emc test is completely nondestructive.

Sample production instruments are tested periodically
as part of a continual quality-control process. Com-
plete tests on every production instrument are un-
desirable as well as uneconomical.

For more specific information on the environmental
characteristics and how they apply to given instru-
ments, please refer to the page covering that instru-
ment.

DISPLAY MONITORS
X-Y and Video: two basic types

Two basic types of displays are available:
X-Y and Video (TV raster). In X-Y a spot is
used to form a trace, moving randomly from
point-to-point to form an image. In video,
the beam scans the entire face of the CRT,
one raster line at a time. Modulating the
intensity of the beam as it moves produces
the image.

Waveform, vector and dot scans are most
commonly associated with X-Y displays, al-
though these scans may be generated on
video displays. Conversely, raster scan dis-
plays may be generated by X-Y. Trade-offs
involve such factors as price/performance,
brightness (better on video), bandwidth
(broader on X-Y), and spot size.

“Gray scale capability” is the ability to ac-
curately reproduce different light levels.
At present, there are several standards for
judging gray scale display. Some define

each light “level” that makes up the “scale”
as the brightness change discernible by the
eye (typically a 3%-5% change). Another,
less subjective, defines gray scale as the
difference in brightness required to produce
a specified density change on processed
film.

Regardless of the gray scale standard used
to differentiate one level from the next, the
total number of levels depends on the con-
trast ratio — the difference between maxi-
mum brightness and minimum brightness.
The greater this ““dynamic range,” the more
levels will be displayed. Tektronix offers a
wide selection of monitors optimized for
gray scale.

Image Characteristics

Elements that may be important to you in
obtaining the best image from a display
monitor include the brightness of the image,
the resolution or spot diameter, the size of
the image and the phosphor type used and
its characteristics.

Brightness depends on the type of crt used,
the phosphor and the accelerating voltage.
In general, higher brightnesses can only be
obtained at the cost of lower resolution or
slower writing speed. On some monitors, a
separate intensity or Z-axis input is available
to modulate the brightness of the beam.
Resolution is specified either by spot size or
by number of line pairs in a given distance.
Smaller spot sizes or greater numbers of
line pairs in general mean a more detailed
image can be displayed.

Screen size and the size of the graticule on
conventional monitors is normally compa-
rable to that offered on laboratory oscillo-
scopes (up to 8 x 10 cm). Tektronix also
offers a series of displays with screen sizes
of 19 and 25 inches. Phosphor characteris-
tics can be selected to optimize viewing or
photography and to match desired image de-
cay rates. See the phosphor chart and fol-
lowing information.

COMPARATIVE CRT PHOSPHOR DATA

Storage

Storage is an essential feature on monitors
when the information to be presented is
transitory or the image to be built up is too
complex for the source to communicate all
at one time. Tektronix offers both bistable
storage monitors and variable persistence
models. See page 62.

Vertical and Horizontal Amplifiers

The amplifiers in display monitors must
faithfully translate the input signal to a de-
flection on the CRT screen. Two important
characteristics are the bandwidth of the
amplifier and the linearity, each of which
contributes to how faithfully the signal will
be reproduced on the screen. The phase dif-
ference and the common-mode rejection
ratio determine how closely two signals can
be graphed against one another and how
well they can be extracted from extraneous
background noise. See the amplifier con-
siderations section on the next page for
further details.

CATHODE-RAY TUBE
PHOSPHOR DATA

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; how-
ever, 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 brightness. It is based on mea-
surements made with a sensor having a

Phosphorescence Relative
Where Different Photographic Relative Ordering
from Relative Writing Burn Information
Phosphor Fluorescence Fluorescence Luminance! Speed? Decay Resistance Comments Option
P1 Yellowish-green — 50% 20% Medium Medium Replaced by P31 in Special
most applications order
P4 White — 50% 40% Med-Short Medium Television displays 74
high
P7 Blue Yellowish-green 35% 75% Long Medium Long decay, double- 76
layer screen
P11 Purplish-blue — 15% 100% Med-Short Medium For photographic 78
applications
P31 Yellowish-green — 100% 50% Med-Short High General purposes, 80
brightest available
phosphor
P39 Yellowish-green — 27% NA4 Long Medium Photographic applications 40
P43 Yellowish-green 40% NA# Medium Very High High current Special
density phosphor order
P44 Yellowish-green 68% NA# Medium High Bistable storage
P45 White — 32% NA4 Medium Very High Monochrome TV displays

1Measured with Tektronix J16 Photometer and J6523 Luminance Probe which incorporates a CIE standard eye filter. Representative of 10 kV aluminized screens.

P31 as reference.

2P11 as reference with Polaroid 410 film. Representative of 10 kV aluminized screens.
3 ow level lasts over one minute under conditions of low ambient illumination.

4Not available.
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Reference Information

spectral sensitivity curve corrected to that of
the average human eye. The Sl (international
metric standard) units for luminance are
candelas per meter squared, but the English
footlamberts are still used extensively in the
U.S. One footlambert = 3.43 candelas/m?
The term luminance implies that data has
been measured or corrected to incorporate
the CIE standard eye response curve for the
human eye. CIE is an abbreviation for “Com-
mission Internationale de L’Eclairage” (Inter-
national Commission on Illumination). The
luminance graphs and tables are therefore
useful only when the phosphor is being
viewed.

PHOSPHOR PROTECTION

When a phosphor is excited by an electron
beam with an excessively high current den-
sity, 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 bom-
bardment 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 con-
trols) and the length of time the beam ex-
cites a given section of the phosphor (con-
trollable with the Time/Div control). 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
like any other substance, it will burn. Re-
member, burning is a function of intensity
and time. Keeping the intensity down or the
time short will save the screen.

SELECTING A PHOSPHOR

The catalog description of each oscilloscope
indicates the phosphor normally supplied or
offered as an option. Special phosphors are
available for applications which require dif-
ferent characteristics. For example, P11 is
excellent for waveform photography but due
to its short persistence it is not well suited
for applications requiring visual observation
of low-speed phenomena. For more specific
information regarding the best-suited phos-
phor for your particular applications, please
confer with your Tektronix Sales Engineer,
Representative or Distributor. They know
the factors that must be considered in selec-
tion of a phosphor for any given application.

Phosphors are rated in several parameters,
such as color of fluorescence or phosphore-
scence, decay, etc. The table on page 15 de-
scribes the more commonly used phosphors.

SIGNAL PROCESSING SYSTEMS

WAVEFORM DIGITIZERS

Waveform digitizers convert analog wave-
forms to a series of discrete, time-related
numbers representing signal amplitude. As
a series of numbers, waveforms can be
stored in a digital memory and recalled at
any time for display on a graphic terminal

16

or other such device. More importantly,
these digitized waveforms can be transfer-
red from instrument memory to a variety of
processing units, ranging from microcom-
puters to full-sized computers, for complete
waveform analysis. The benefits of this are
increased measurement accuracy, repeat-
ability, and throughput.

PROGRAMMABILITY

Instrument programmability is a significant
feature when considering either remote or
automated measurements. Offered with most
GPIB products, it can range from trans-
ferring waveform data by a single command
to complete instrument operation under pro-
gram control.

KEY SPECIFICATIONS AND FEATURES

for oscilloscopes and related equipment

AMPLIFIER CONSIDERATIONS
RISE TIME AND BANDWIDTH

Two vital capabilities generally sought in an
oscilloscope are sufficient bandwidth and
adequate rise time.

Although rise time is usually the more im-
portant parameter when working with faster
waveforms, signal bandwidth is commonly
specified for lower speeds. Constraints make
the two numerically related in well-designed
general-purpose oscilloscopes. Bandwidth
in megahertz multiplied by rise time in nano-
seconds is approximately 0.35. Therefore, if
your needs are defined in terms of one fac-
tor, dividing it into 0.35 will produce the
other.

Bandwidth is defined as the frequency range
in which signals are handled with less than a
3 dB loss compared to midband perform-
ance. Since modern oscilloscopes work well
at low frequencies down to dc, bandwidth
here commonly refers to the highest fre-
quency which can be displayed with a 3 dB
or less error.

Most oscilloscope designs make use of grad-
ual roll-offs at the high-frequency end, so in
many cases a scope will be useful far be-
yond its specified bandwidth. Waveshapes
may be altered and amplitudes reduced
somewhat.

In terms of rise time, scopes ideally should
have a vertical system capable of respond-
ing at least five times as fast as the fastest
applied step signal (thus having a rise time
less than 1/5 as great). In such a case, the
rise time of the signal indicated on the
scope will be in error by less than 2 percent.

Using the 1/5 and 0.35 factors together, the
minimal requirements for scope bandwidth
for accurate rise time measurements can be
estimated using the following rule of thumb:

1.70

Bandwidth (minimal) =~
(i ) Fastest Rise Time

Very accurate absolute rise time measure-
ments are not always important. When sim-
ply comparing the rise times of two signals,
scopes with a rise time equal to the rise time
of the signals applied are usually considered
adequate.

Besides indicating bandwidth for the vertical
channel, many oscilloscope specifications
also include a bandwidth figure for the hori-
zontal and trigger channels.

Bandwidth and rise time figures also apply
to many other Tektronix instruments. Sig-

nal sources, probes, amplifiers, TDR sys-
tems and many other test instruments are
characterized in part by rise time. Frequency
response figures are given for portable pa-
tient monitors, spectrum analyzers and
many TV products. The specifications will
indicate values where these figures are
relevant.

SENSITIVITY (DEFLECTION FACTORS)

Although sensitivity specifications are most
often associated with oscilloscope vertical
channels, specifications can also be pro-
vided for horizontal channels and trigger
circuits with external inputs. Similarly, vari-
ous other instruments may have a sensitivity
specification relating minimum input level to
some function or output level.

Sensitivity, in the case of oscilloscopes, re-
fers to the input needed to produce a stated
deflection of the spot on the CRT. Specifica-
tions typically are given in millivolts per
centimeter or division.

At a given state of the art, sensitivity is a
trade-off with bandwidth. The small amount
of noise in even the best input circuit will
mask signals which are too weak. Raising
the bandwidth increases the noise picked up
by the amplifiers, requiring more of a signal
to create a clear display.

As a consequence of this relationship, many
high-sensitivity scopes provide bandwidth-
limiting controls to allow you to make better
low-level, moderate frequency measure-
ments. For these and other models, a set of
sensitivity specifications may be given for
limited frequencies as well as over the full
range.

Many times, external noise will be the prob-
lem. Differential amplifiers are often used to
lessen the effects of external noise and
common-mode signals, thus improving the
useful measurement sensitivity range.

DIFFERENTIAL, BALANCED, OR
PUSH-PULL INPUTS

Differential or balanced ampiifiers provide
a feature beyond mere accommodation of
push-pull signals: they have the ability to



cancel or reject, to a high degree, any sig-
nal components equal in amplitude and
phase that appear at both inputs. Such am-
plifiers provide a simple and accurate means
of measuring the difference between two sig-
nals. They also provide a means of rejecting
most unwanted signal components common
to both inputs, such as power line “hum.”

MULTIPLE INPUTS

It is quite often useful to be able to view any
one or several of a number of input signals
without disturbing connections to the oscil-
loscope. Several types of multiple-input am-
plifiers which display more than one signal
on the same crt display are available.

Common applications include input-output
comparisons, checking a signal against a
standard or working with complex circuits.

Dual-Beam and Dual-Trace

Two techniques, dual-trace or dual-beam cir-
cuitry, are commonly used for creating two
traces on a single CRT. The dual-trace scope
incorporates electronic switching to alter-
nately connect two input signals to a single
deflection system. The dual-beam scope,
however, has two independent deflection
systems within its CRT. (Some models do
share horizontal systems, though.) There are
distinct advantages to both dual-beam and
dual-trace scopes. A dual-beam scope can
display two input signals separately and
simultaneously. Therefore, it can show two
nonrecurrent signals of short duration. Also,
models with independent horizontal deflec-
tion can display nonrecurrent signals on
different time bases.

The principal advantages of dual-trace
scopes are lower cost and intrinsically bet-
ter comparison capabilities. This comes from
using a single horizontal amplifier and one
set of deflection plates. On the other hand,
since a transient event might occur on one
input channel while the beam is tracing the
other, dual-trace scopes are not recom-
mended for viewing fast one-shot phe-
nomena.

Extension of the dual-trace principles has
produced newer multiple-trace oscilloscopes
capable of displaying up to eight traces.

Tektronix Logic Analyzers display up to 16
channels of timing data, and can acquire up
to 52 channels of state information.

TIME BASES
SWEEP RATES AND SWEEP TYPES

Except in special cases, oscilloscopes have
built-in sawtooth sweep generators for pro-
ducing constant-speed horizontal beam de-
flection. In early scopes, these generators
ran continuously and horizontal calibration
was based on their repetition frequency. In
most modern scopes, sweeps are calibrated
in terms of a direct unit of time for a given
distance of spot travel across the screen;
hence the term, “time base.”

This technique permits:

1. Direct measurement of time between
events.

2. Viewing and measuring small portions of
pulse trains.

3. Viewing and measuring random or ape-
riodic events.

4. Viewing and measuring single nonrecur-
rent events.

Distances representing time are measured
on the scope’s graticule, the ruled scale
built into the display. The internal graticule
built inside the CRT face on modern scopes
is preferable, as it eliminates parallax.

A major graticule division may be an inch,
centimeter or some other length. Some in-
struments have different distance-units for
the vertical and horizontal scales. Graticules
often have small markings which subdivide
the major divisions to assist in making ac-
curate measurements. Such subdivisions
should not be interpreted as the distance
unit in a specification.

Strictly speaking, sweep specifications are
rates properly expressed as time/length.
However, the term sweep speed (implying
length/time) is often used synonymously.

RELATING SWEEP RATES, HIGH
FREQUENCIES AND RISE TIMES

The appropriate sweep rate for frequency-
specified measurements is based on the
nature of the test. Given a moderate fre-
quency, a sweep is usually considered ade-
quate if it is capable of displaying one cycle
across the full horizontal scale. At high fre-
quencies, however, scopes seldom have
sweeps that fast. To measure rise time as
accurately as possible, a step signal (square
wave, 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 objective 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 rise time of the vertical deflec-
tion system. Because of the compounding
difficulties and cost of providing extremely
fast sweeps which are both linear and ac-
curate, this goal must be tempered some-
what in scopes having the very best vertical
deflection system rise time capabilities.

In some cases rise time measurements are
not made to determine actual rise time, but
are done to decide whether certain limits are
met or exceeded. In such cases, an adequate
comparison with a standard signal of known
rise time can usually be made even with a
sweep that provides a fairly steep display,
given that the vertical deflection system rise
time is good enough.

DELAYING/DELAYED TIME BASES

Delaying-sweep measurements use two lin-
ear calibrated time bases. The first time
base, commonly called the delaying sweep,
allows the operator to select a specific delay
time. When this time is reached, the second
time base, called the delayed sweep, starts.
The delayed sweep is typically set a decade
or two faster than the delaying sweep and
therefore offers additional resolution. The
combination of these two time bases also
offers increased accuracy of time interval
measurement.

DIGITAL TIME DISPLAYS

You can make delay and interval time mea-
surements with digital ease on several
Tektronix Oscilloscopes. The DM44 option
for the 400 Series allow you to read the
delay time, interval frequency, or tempera-
ture right from an LED readout, with no cal-
culation or interpolation required. The 7B10,
7B15, 7B85 and 7B80 Plug-ins for 7000
Series Oscilloscopes provide A time (dual-
delayed sweep) measurements. With this
feature, both ends of the selected interval
which can be independently positioned on
the trace are shown by intensified regions.
The time interval between those points is
shown on the screen using the 7000 Series
CRT readout capability.

SAMPLING

Sampling is a powerful technique for ex-
amining very fast repetitive signals. It is
similar, in principle, to the use of strobo-
scopic light to study fast mechanical motion.
Progressive samples of adjacent portions of
successive waveforms are taken; then they
are ‘‘stretched” in time, amplified by rela-
tively low-bandwidth amplifiers, and finally
shown, all seemingly at one time, on the
screen of a cathode-ray tube. The graph
thus produces a replica of the sampled
waveforms. The principal difference in ap-
pearance between displays made by sam-
pling techniques and conventional displays
is that those made by sampling are com-
prised of separate segments or dots. This
technique is limited to depicting repetitive
signals, since no more than a portion of the
signal is captured and displayed each time
the signal recurs.

The sampling method, however, provides a
means of examining fast-changing signals
of low amplitude that cannot be examined
in any other way. The system is capable of
resolving events that occur in less than 30
picoseconds on an ‘“‘equivalent” time base
of less than 20 picoseconds per division and
less than 5 mV of peak amplitude.

Tektronix uses the random sampling tech-
nique which differs from conventional sam-
pling because it does not require a delay
line or pretrigger 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 rise time limitation of signal
delay lines is eliminated.

3. It is no longer necessary to work into the
50 @ characteristic impedance of a delay
line, so high impedance can be retained.

4. External triggers may occur before, coin-
cident 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.
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Microcomputer DevelopmentLabs

Tektronix Microcomputer Development Labs of-

MDL Now Supports fer the broadest range of quality multiple micro-
processor support available today. Tektronix

8088 6802 won’t lock you into one microprocessor family

8086 6803 or vendor. Plus, every Tektronix MDL is backed
with over 30 years of design experience. We test

8085A 6808 our Development Labs thoroughly to ensure per-

BOBOA F8 formance and reliability. Each one provides com-
plete development capability and the Tektronix
committment that guarantees you'll keep abreast

8048 3870

8049 3872 of the fast paced microprocessor technology.

8035 3874 C;lll )tlotl:: local S‘IF')elftia”S't t%dsggé t:ngtd _?ultdmO(e
abou e new Tektronix . Tektronix

8039 3876 can also offer you high level language sup-

8039-6 2'80A port with our Modular Development Language

8021 Z8000 MDL/ .

8022 TMS9900

8041A SBP9900

68000 1802

6800 6500/1

6801

. . . with more to come
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8001

N R e P S e s = T e N T A e S e )
Multiple Microprocessor Support

In-Circuit Emulation

Real-Time Prototype Analysis
TR s e O T e TS e e T S n e i )

The 8001 Microprocessor Lab is a total
hardware debugging system for the design
of microprocessor-based products. A key
feature is its ability to support many micro-
processor chips, including the 8086, 8041A,
8022, 8085A, 8080A, 8048, 8049, 8039, 8039-
6, 8035 and 8021, 6800 and 6802, TMS9900,
Z-80A, and Z8000, F8, 1802 and the 3870
and 3872, 3874, 3876 and 6500/1.

In addition to multiple microprocessor sup-
port, the 8001 offers three emulation modes
for software debugging, partial and full emu-
lation, as well as a real-time prototype an-
alyzer option offering all the capabilities of
a microprocessor analyzer with eight chan-
nels of external input.

Three Emulation Modes

In a typical design sequence, software is
first developed independently using time-
sharing, a minicomputer, another develop-
ment system, or some other means. It is then
downloaded to the 8001 using the Tektronix
Hexadecimal File Format to insure accurate
transfer of the program. At this point the in-
prototype emulation and software/hardware
integration capabilities of the 8001 come
into play.

After the developed software is downloaded
to the 8001, the resulting object code may
be executed in system emulation mode 0 on
the optional emulator processor. The emul-
ator processor is identical to the micro-
processor that will finally be installed in the
user's prototype. Execution is performed
under control of the debug system; during
execution, program steps can be traced,
software breakpoints can be set, and mem-
ory can be examined and changed as re-
quired. Should an error be discovered, that
portion of the program can be corrected at
the source level using the editing, assem-
bling and linking feature of the host com-
puter. This continues until the program is
correct.

Partial emulation mode 1 lets the user re-
lease control in methodical steps from the
8001 to the prototype. The developmental
software runs using 8001 memory space,
and the prototype’s I/0 and clock. The 8001
memory mapping feature allows memory to
be gradually mapped over to the prototype
in address blocks as small as 128 bytes.
Throughout partial emulation, the user has
access to prototype circuitry via the power-
ful 8001 debugging system, which enables
him to trace, set breakpoints, examine and
change memory and register contents.

Full emulation mode 2 lets the user exercise
the program on the prototype while still
maintaining complete control through the
Microprocessor Lab. All 1/0 and timing
functions are directed by the prototype; all

Microprocessor Development Lab

The 8001 Microprocessor Lab consists of the 8001 Mainframe with 16K of Program Memory.
Microprocessor Support Packages for microprocessors are optional. A Microprocessor Sup-
port Package includes an emulator ROM, an emulator processor, and a prototype control
probe. The 4024/4025 Computer Display Terminals, or the LP8200 Line Printer are recom-
mended optional peripherals.

memory has been mapped over to the proto-
type; and only the prototype control probe
is still in place, emulating the target micro-
processor. Although the prototype is effec-
tively free-standing, the user may still direct
program activity through the prototype con-
trol probe.

PROM Programmer

The 1702 and 2704/2708 PROM Program-
mer, Options 47 and 48 for the 8002A and
8001 Microprocessor Labs, provide the abil-
ity to program either 1702 or 2704/2708
erasable PROM chips. When the module is
installed in an 8002A or 8001 Mainframe, the
PROM Programmer software enables com-
munication between 8002A or 8001 program
memory and the PROM installed in the front-
panel PROM programming porch.

1702 or 2704/2708 PROM Programmer soft-
ware transfers one data byte at a time, and
actual addresses are assigned. Data may be
written from 8002A or 8001 program memory
(WPROM); read from PROM into program
memory (RPROM); or compared on the
system terminal (CPROM).

The RPROM command allows the program-
med PROM to be read into program memory
and dumped to the system console. The
CPROM compare function performs an ad-
dress-by-address comparison between the
PROM and the program under development.
When an inequality between PROM bytes
and memory bytes occurs, the memory ad-
dress, memory byte content, and PROM byte
content are displayed on the system con-
sole. A successful comparison between des-
ignated PROM and memory bytes is indi-
cated by an End of Job message on the
console.

8001 CHARACTERISTICS

The 8001 Microprocessor Lab is a modular system
whose mainframe houses up to 20 plug-in circuit
boards. Emulator processor modules for the micro-
processor of choice, its associated prototype control
probe, and a ROM-based software module are op-
tional. A terminal is necessary for system operation,
and may be ordered as an optional peripheral.

The Real-Time Prototype Analyzer module, additional
16K byte Program Memory modules, and PROM
Programmer modules for the 1702 or 2704/2708 are
available as system options.

In addition to the standard system console |/0O port,
the 8001 provides a system communication module
with three RS-232-C compatible ports for use with
such peripherals as paper tape reader/punchers, line
printers (LP8200), printing terminals, modems and
other peripherals. One port is designated a general
purpose RS-232-C compatible input/output port with
independent input and output baud rate selection.
Another port is an RS-232-C compatible output only
port for use with line printers. The third port is a
modem compatible port for use with half duplex mo-
dems. All ports have strap selectable baud rates of
110, 300, 600, 1200, or 2400.

8001 PHYSICAL CHARACTERISTICS

Dimensions in cm
Height 9.6 247
Width 18.8 48.3
Length 22.3 57.3

Weight Ib kg
Net 66 30

8001 ENVIRONMENTAL CHARACTERISTICS

Temperature

Operating 0°C to +35°C (+32°F to 95°F).
Humidity To 90° relative noncondensing.
Altitude

Operating To 15,000 feet max.

8001 ELECTRICAL CHARACTERISTICS

Ac Input Voltages 115V ac =10% or
230V ac =10%.

Frequency Range | 60 Hz (50 Hz special order)
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Microcomputer Development Lab System

8550

MﬁuAItipIe Microproce_ssor Support

In-Circuit Emulation

Real-Time Prototype Analysis
e s e e S N S

The Tektronix 8550 Microcomputer Develop-
ment Lab is a versatile software develop-
ment and hardware/software integration
system for microcomputer-based product
design. The system supports many 8- and
16-bit microprocessors, allowing the user
to configure the 8550 for a wide variety of
design types.

The 8550 Development Lab offers resources
for editing facilities to support both assem-
bly-level and high-level languages, as well
as linking capabilities. The optional advan-
ced CRT-oriented editor eases the task of
program entry and editing. With the appro-
priate assembler and emulator options for
the target microprocessor, the user can exe-
cute software in the 8550 for full program de-
bugging.

The Lab also offers complete in-circuit emu-
lation and hardware testing capabilities.
With the appropriate prototype control probe
for the target microprocessor, the user can
transfer control from the 8550 to the proto-
type block by block, dedugging at every
stage. The real-time prototype analyzer op-
tion provides an invaluable tool for verifying
and correcting execution of the program in
real time.

The basic 8550 system consists of two major
components, the 8301 Microprocessor De-
velopment Unit and 8501 Data Management
Unit. The Microprocessor Development Unit
houses the operating system software, DOS/
50; 32K bytes of program memory; language
processor; emulator controller; and hard-
ware options such as emulator processors
and prototype control probes for selected
microprocessors, an additional 32K of static
RAM, the real-time prototype analyzer, and
the PROM programmer. Optional system
software includes assemblers for all sup-
ported microprocessors, Pascal and MDL/u
compilers for several supported micro-
processors, and the advanced CRT-oriented
editor.

The Data Management Unit handles files and
auxiliary 1/0 for DOS/50 and manages the
movement of user files between its dual-
sided, double-density flexible discs and the
Microprocessor Development Unit. Disc
memory capacity is 2 megabytes.

Multiple Microprocessor Support

A key feature of the 8550 is its ability to sup-
port many microprocessor chips, including
the 8086, 8085A, 8080A, 8048, 8049, 8035,
8039, 8039-6, 8021, 8041A, 8022, 6800, 6802,
6808, F8, 3870, 3872, 3874, 3876, Z8000,
Z80A, TMS9900, 1802 and 6500/1.

Program Development

Under the supervision of the operating sys-
tem software, the Microcomputer Develop-
ment Lab aids the designer in all phases of
program development and debugging.

20

D0S/50 supervises the following tasks:

e General input and output.

e File creation and maintenance.

e Program assembly and compilation.

e Program execution, monitoring, and de-
bugging.

Program entry and editing is accomplished
via the standard line-oriented editor or the
optional advanced screen-oriented editor,
which allows both line-and screen-oriented
editing.

Data management is simplified through a
tree-like structure format, which allows the
user to specify one main system directory,
one root directory for each disc, and any
number of sub-directories under the root
directory. Data files may be created and en-
tered directly into the root directory. As files
are accumulated, the user may organize
them into specific groups, each under its
own specific directory. This allows the user
to create directories within directories to
any level of nesting needed.

The assembler processor, with the appro-
priate disc inserted in the flexible disc drive,
performs program assembly functions for
each microprocessor supported by the
8550.

The powerful macro capability allows the
designer to access frequently used sets of
code by referencing the macro by name.
The linker, working with the relocating fea-
tures of the Assembler, links and locates
multiple code segments into a complete
executable program. Additionally, the con-
ditional assembler capability of the 8550
allows the designer to customize the final
program by testing conditions to determine
which of certain code segments are to be
assembled into the final program. Code
management is further enhanced by the
Assembler’s versatile string handling ca-
pability. Extension English language diag-
nostics of the 8550 provide easy to under-
stand error messages and locate the line in
which the error has occurred. When assem-

bly is completed, the assembled object code
is stored on disc in a newly created binary
format file.

Three Emulation Modes

After an error-free assembly listing has been
obtained, the resulting object code may be
executed in system emulation mode 0 on
the optional emulator processor. The emula-
tor processor is identical to the micro-
processor that will finally be installed in
the user’s prototype. Execution is performed
under control of the debug system; during
execution, program steps can be traced,
software breakpoints can be set, and mem-
ory can be examined and changed as re-
quired. Should an error be discovered, that
portion of the program can be corrected at
the source level using the text editor. It
can then be reassembled and executed
again. This procedure continues until the
program is correct.

After the software has been debugged, it
may be exercised on the prototype circuitry
in the partial emulation mode (mode 1). Dur-
ing partial emulation, control may be re-
leased from the 8550 to the prototype in
stages. The developmental software runs
using 8550 memory space and prototype
/O and clock. The 8550 memory mapping
feature allows memory to be gradually map-
ped over to the prototype in 128-byte ad-
dress blocks. Throughout partial emulation,
the user has access to prototype circuitry
through the debugging system, which en-
ables him, as before, to trace, set break-
points, examine and change memory and
register contents.

In full emulation (mode 2) the program is
run on the prototype, but program execution
is still under the complete control of the
debug system. All /0 and timing functions
are directed by the prototype; all memory
has been mapped over to the prototype;
and only the prototype control probe is still
in place, emulating the target microproces-
sor. Although the prototype is effectively
free-standing, then, the user may still direct
program activity from the 8550.



Real-Time Prototype Analyzer

The real-time prototype analyzer option is
useful for resolving timing problems in the
prototype. This hardware trace function
captures bus information from the program
as it executes. It can store this information
and display it later in trace format, or it can
use the information to trigger a break in exe-
cution, time a program segment, or signal an
external device usch as a logic analyzer.

8550 Parts and Functions

Refer to Figure 1 for the functional block
diagram of the complete 8550 Microcom-
puter Development Lab system.

8550 CHARACTERISTICS
8301 MICROPROCESSOR DEVELOPMENT UNIT

8550
Parts

and
Functions

Figure 1 shows the components of a complete 8550
Microcomputer Development Lab system.

8501 DATA MANAGEMENT UNIT

System
Terminal

8301

Physical
Height 11in (280 mm)
Width 17 in (430 mm)
Length 23 in (585 mm)
Net Weight 60 lbs (27 kg)
ENVIRONMENTAL

Operating
Temperature 32°F to 122°F (0°C to 50°C)
Humidity 90% @ 86°F to 140°F (30°C to 60°C)
Altitude

Operating 0 to 15,000 ft (4,500 m)

Storage 0 to 50,000 ft (15,000 m)

POWER REQUIREMENTS

115 V ac (90 V ac-132 V ac) @ 48 to 66 Hz.
230 V ac (180 V ac-250 V) @ 48 to 66 Hz.

Outputs

5.2 Vdc +1%/-2% @ 35.0A
+12Vdc +0/-5% @ 1.7A
—12V dc +0/-5% @ 1.7A

Physical
Height 10.5 in (267 mm)
Width 16.8 in (424 mm)
Length 23.5in (597 mm)
Net Weight 55 Ib (25 kg)
ENVIRONMENTAL
Operating
Temperature 50°F to 104°F (10°C to 40°C)
Humidity 20% to 80% relative noncondensing
Altitude
Operating 0 to 8,000 ft (2500 m) Derate max
operating temp. by 1°C for
each 300 m above 2400 m.
Storage 0 to 50,000 ft (15,000 m)

POWER REQUIREMENTS

115 V ac (90-127 V RMS) @ 50 Hz =1% or 60 Hz £1%.

230 V ac (180-250 V RMS) @ 50 Hz £1% or 60 Hz
*+1%.

Outputs

24V dc £5% @ 2A

12V dc 3% @ 4A
—12V dc =5% @ 540 mA
5Vdc £5% @ 20 A

15V dc =10% @ 20 mA

HSI
8501

Microprocessor Data
Development Management
Unit Unit

Program
Memory

Output Ripple

24 V dc 100 mV (p-p)
+12 V dc 120 mV (p-p)
15 V dc 50 mV (p-p)
15 V dc 100 mV (p-p)

Overload Protection
Automatic current limit foldback.

FLEX DISC CHARACTERISTICS

Encoding — IBM compatible single or double density.
Format must qualify as follows: MFM sectors—256
bytes. FM sectors—128 bytes.

Diskette Type — Single or double sided, soft sec-
tored.

Capacity —

Double sided, double density 1,021,696 bytes.

Single sided, double density 509,184 bytes.

Single sided, single density 256,256 bytes.
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Microprocessor Development Lab and Software Support

16-Bit Assembler
and
Prototype Debug Support

The 8086 and Z8000 Assemblers and 8086
Prototype Debug package are software prod-
ucts intended for use with the Tektronix
8550 Microcomputer Development Lab. The
Assemblers support any software develop-
ment effort targeted for the Intel 8086 or
8088 microprocessor or Zilog Z8002, while
the Debug package will support the Intel
iSBC 86/12A™,

In a typical design situation, the Assembler
and Debug software is used in the following
manner: First, an absolute object code file
is generated by the Assembler or modules
are linked to form a load file. Next, the file
is downloaded to the SBC under control of
the debug software, which supplies the pro-
tocol necessary for the serial transfer. This
hardware link is accomplished through an
RS-232 interface between the 8550's sys-
tems communication module and the SBC'’s
serial data port. The 180 cm (6 ft) interface

cable is supplied as part of the package.
With the download complete, debug com-
mands are entered through the 8550 system
console and executed by interaction be-
tween two software components, one resi-
dent in the 8550 and the other on board the
SBC. Both of these components are supplied
as part of the debug package.

The Assembler

The Assembler supports software develop-
ment by converting source code into execu-
table object code, using a source file that
has been created through the editing soft-
ware. It will assemble code within an ad-
dress range of 0 to 64K bytes, which allows
full use of the memory space on the iSBC

86/12A.
Included with the assembler are a powerful

set of macro features which allow the ex-
pansion of in-line code. Among these are
the ability to call macros through easily iden-
tificable names, and the inclusion of an
indefinite number of arguments. Assembly
time string manipulation is allowed, includ-
ing the use of variable length strings both
inside and outside of macros. There is also
a group of commands which allow condition-
al assembly based on an IF/ELSE structure.
If more than one object code module is used,

the linker will combine the separate files into
a single load file.

Prototype Debug

The Debug package supports hardware/
software integration on the iSBC 86/12A
through two operations. First, it allows as-
sembled absolute object code or a linked
load file from the 8550 to be serially down-
loaded to the SBC memory for execution by
its 8086 processor. Second, it permits a wide
range of debugging operations to occur
while exercising the downloaded software
on the SBC.

Program execution can take place in real-
time with predetermined breakpoints, or in
single instruction steps. During debugging,
the user can examine and modify the con-
tents of both the SBC memory and the
processor registers. In addition, blocks of
data can be moved from one set of memory
locations to another. The memory can also
be filled with a specified hex or ASCII string,
or searched for the occurrence of a spe-
cified data pattern. The results of debugging
can be saved by uploading the SBC memory
contents to the 8550 for file storage.

8002A

e e e ey
Multiple Microprocessor Support

In-Circuit Emulation

Real-Time Prototype Analysis

The 8002A Microprocessor Lab is a com-
plete software development system for the
design of microprocessor-based products.
A key feature is its ability to support many
microprocessor chips, including the Intel
8085A, 8080A, 8048, 8049, 8039, 8039-6,
8035 and 8021, Motorola 6800 and 6802,
Texas Instruments TMS9900, Zilog Z-80A,
Fairchild F8, RCA 1802, Mostek 3870/72, and
the Rockwell 6500/1. The 8002A also sup-
ports the new 16-bit processors inciuding the
Intel 8086/88, Zilog Z8000, and the Motor-
ola 68000.

In addition to multiple microprocessor sup-
port, the 8002A offers a superior operating
system and powerful text editor, assembler,
and debugging programs; three optional
levels of emulation for software debugging,
partial and full emulation; and a real-time
prototype analyzer option offering all the
capabilities of a microprocessor analyzer
with eight channels of external input.

Software Development and Debugging

In a typical design sequence, software is
developed using all the resources of TEK-
DOS, the disc-operating system software for
the 8002A Microprocessor Lab. TEKDOS
performs flexible disc and file utility func-
tions, data transfer functions, and system/
peripheral device control functions. In ad-
dition to relieving the user of these house-
keeping chores, TEKDOS also supervises
the text editor, assembler, and linker pro-
grams and the optional emulation support,
debugging system, and PROM programming
routines.
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Program entry and editing may be accom-
plished module by module. The line-orient-
ed text editor offers several convenience
features for preparing, correcting, and modi-
fying the program quickly and easily.

The assembler processor, with the appro-
priate disc inserted in the flexible disc drive,
performs program assembly functions for
each microprocessor supported by the
8002A.

After an error-free assembly listing has been
obtained, the resulting object code may be
executed in system emulation mode 0 on
the optional emulator processor.

Partial and Full Emulation

After the software has been debugged, it
may be exercised on the prototype circuitry
in the partial emulation mode (mode 1). Dur-
ing partial emulation, control may be re-
leased from the 8002A to the prototype in
stages.

In full emulation (mode 2) the program is
run on the prototype, but program execution
is still under the complete control of the
debug system. All I/O and timing functions
are directed by the prototype; all memory
has been mapped over to the prototype;
and only the prototype control probe is still
in place, emulating the target microproces-
sor.

8002A CHARACTERISTICS

The 8002A Microprocessor Lab is a modular
system whose mainframe houses up to 20
plug-in circuit boards. A terminal is neces-
sary for system operation, and may be or-
dered as an optional peripheral.

The Real-Time Prototype Analyzer module,
additional 16K byte Program Memory mod-
ules (Standard Program Memory consists of
32k bytes of RAM), and PROM Programmer
modules for the 1702 or 2704/2708 are avail-
able as system options.

In addition to the standard system console
I/0 port, the 8002A provides a system com-
munication module with three RS-232-C
compatible ports for use with such peri-
pherals as paper tape reader/punchers, line
printers (LP8200), printing terminals (CT
8101) modems and other peripherals. One
port is designated a general purpose RS-
232-C compatible-input/output port with in-
dependent input and output baud rate selec-
tion. Another port is an RS-232-C compat-
able-output-only port for use with line print-
ers. The third port is a modem-compatible
port for use with half duplex modems. All
ports have strap selectable baud rates of
110, 300, 600, 1200, or 2400.



Emulator Processor and Prototype Control Probe Support Packages

The 8550, 8002A, and 8001 Microcomputer
Development Labs support a wide variety of
different microprocessors and microcorn-
puters.

Emulators are currently available for ile
Intel 8080A, 8085A, 8048, 8049, 8039, 8039-
6, 8035 and 8021, Motorola 6800 and 6802,
Texas Instruments TMS9900, Zilog Z-80A,
Fairchild F8, RCA 1802, the Mostek 3870 and
3872, and Rockwell 6500/1.

Emulator packages for the 8002A and 8001
may be ordered as system options. These
options provide the capabilities necessary
to fully emulate the target microprocessor
in a user’s prototype system.

The emulator processor, which resides on
a plug-in circuit module along with control-
ling logic circuitry, enables the user to exe-
cute and debug the program on a micro-
processor identical to the one which will
be used in the prototype, while giving him
access to the full 64K bytes of Micropro-
cessor Lab program memory.

The prototype control probe, which links
the emulator processor to the prototype
system, allows partial and full in-circuit
emulation.

All emulation operations are controlled by
the powerful Microprocessor Lab system
software. The user is able to monitor pro-
gram execution, set software breakpoints,
examine and change memory and register
contents. Debug trace information is dis-
played in a format unique to the micropro-
cessor, with instruction fetches disassem-
bled into mnemonics for easy interpretation.

8049, 8035, 8039, 8039-6, 8022, 8041A,
8048/8021 EMULATOR SUPPORT
PACKAGE CHARACTERISTICS

8048, 8049, 8039, 8039-6, 8035, 8022, 8041A and 8021
are trademarks of Intel Corporation, Tektronix, Inc.,
does not guarantee that other vendor's versions of
these microcomputers will be compatible with Tek-
tronix Microprocessor Labs.

PHYSICAL CHARACTERISTICS

Length 6 ft. (1.8 m) of cable from the emulator proces-
sor to the interface assembly, 1.5 ft. (45 cm)
of cable from the interface assembly to the
40-pin plug (or 28-pin plug for 8021).

Cable C ~viiguration

6 ft. (1.6 m)

Two 40 conductor ribbon cables with alterna-
ting ground and signal paths.

1.5 ft. (45 cm)

Two laminated 40 conductor cables made up
of signal-ground pairs.

TERTAONDS

(TYPICAL WORST CASE) EMULATION INTERFACE Sywibil m— Min | Max | Units
DELAYS FOR THE 8048 (8021 IF DIFFERENT) ——
SHL tACC DACK to WR or RD 54 ns
H —_— — —_—
) 1o Womt  CAC | RD or WR to DACK | 71 ns
Case Case tACD DACK to data valid 225 ns
ALE 14,20 14,20 tCRQ | RD or WR to
m 99.85 2232 TQ cleared 200 ns
_D.—R 18,26 15,22 tAW CS,AO Setup to WR 0 ns
tWA CS,AQ Hold
il 1450 14’50 after WR 24 ns
D80-D87*** |ti—fetch cycle ,90 ,90 =S .
(PO0-PO7)  |tz—execute cycle| 26,38 26,38 tWw WR Pulse Width 250 ns
User to CPU tDW Data Setup to WR 150 ns
D80-DB7 t:—Address Out 26,38 26,38 D Data H
(P00-PO7)  |ti—Ext Data Out | 26,38 26,38 e Data Hold -0 o
CPU to User|ts—OUTL, ANL, 14,20 14,20
ORL,
data out 8022 PROTOTYPE CONTROL PROBE
E;gg;; 2,2 2,2 8022 Timing Characteristics With
Emulation Interface Delays
P20-P23 tPLH (ns) tPHL (ns)
- ns s
TO** out/in 11,15 11,15 typ. worst case typ. worst case
T 102,82 ALE 24,34 32,46
INT 21,82 21,32 P00-PO7 54,87 57,91
RST 8048 (8021) | (120,212) | 69,122 PO0-PO7 13 4s 13 s
SS 22,32 22,32 t1—CPU to USER
CLK 29,47 31,52 P10-P17 t2—USER to CPU } 2,2 2,2
. . for OUTL inst: data
*INTEL 8099 chip specifications. valid before ALE after
**for clock in to 8039 > 6 MHz and memory mapped P20-P23 the next instruction fetch.
to 8550, 10 out is divided by 2. e LA, e 17,24
***{RD* = t 1.2 + t user mem access. IN A, P2’ }13'18 17,24
PROG 13,18 17,24
8041A PROTOTYPE CONTROL PROBE To 17,24 17.24
(Typical, worst case) T 102,182 102,182
Emulation Interface Delays : :
{PLH (ns) {PHL (ns) ANO,AN1 336,444 336,444
ns ns
(typ. WC) (typ. WC) XTALA1 21,33 29,45
SYNC 14,20 14,20 TInputs must be present until read by an input instruc-
PROG 14,20 14,20 tion (Intel Specification).
T1 27,39
P10-P17 2,2 2,2
TO 29,45 22,34
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Emulator Processor and Prototype Control Probe Support Packages

8080A EMULATOR SUPPORT PACKAGE
CHARACTERISTICS

8080 and B8080A refer to microprocessors manufac-
tured by Intel Corporation. Tektronix, Inc., does not
guarantee that other vendors' versions of the 8080
will be compatible with the Tektronix Microprocessor
Labs.

PHYSICAL CHARACTERISTICS

Length 6 ft (1.8 m) of cable from the emulator proces-
sor to the interface assembly.

1.5 ft. (45.8 cm) of cable from the interface
assembly to the 40 pin plug.

Cable Configuration

6 ft (1.8 m) — 2 40-conductor ribbon cables with al-
ternating ground and signal paths.

1.5 ft (45.8 cm) — 2 twisted pair 40 conductor cables.

Termination

6 ft (1.8 m) — The interface assembly contains resis-
tive termination and receivers for data, ad-
dress, and control from the emulator proces-
sor module.

1.5 ft (45.8 cm) — Not terminated.

40 pin plug—40 pin spring plate protected plug. When
used with a zero insertion force socket, an
included 40 pin low profile DIP socket must
be used between the zero insertion force
socket and the 40 pin probe plug.

TIMING CHARACTERISTICS
Emulation Interface Delays*

To 8080A from
Interface Assembly | Typ Max (in ns)
o1 44 60
22 44 60
HOLD 44 67
RESET 44 67
RDY™** 35 40
INT 63 104
DATA 44 53

From 8080A to
Interface Assembly| Typ Max (in ns)
HOLDA*** 39 55
SYNC 37 45
WAIT 37 45
WR 37 45
DBIN 37 45
INTE 39 55
ADDRESS 27 35
DATA 50 63

*Assumes 6 ft of cable at 1.5 ns/ft.

**RDY js ignored unless user memory or 1/0 is ac-
cessed in control mode 2 or special mode.

***The equation for HOLDA to tristate timing is as
follows: HOLDA - DBIN = FLOAT. Tristate of data
and address follows the trailing edges of DBIN or
WR by approximately 20 ns.

8085A EMULATOR SUPPORT PACKAGE
CHARACTERISTICS

8085 and B085A refer to microprocessors manufac-
tured by Intel Corporation. Tektronix, Inc., does not
guarantee that other vendor's versions of the 8085
will be compatible with the Tektronix Microprocessor
Labs.

PHYSICAL CHARACTERISTICS

Length 6 ft (1.8 m) of cable from the emulator proces-
sor to the interface assembly.

1 ft (30 cm) of cable from the interface assem-
bly to the 40 pin plug.

Cable Configuration

6 ft (1.8 m) — 2 40-conductor ribbon cables with chas-
sis ground plane and signal paths.

1 ft (30 cm) — 2 40-conductor twisted pair cables.

Termination

6 ft (1.8 m) — The interface assembly contains re-
ceivers for data, address, and control from the
8085 emulator processor module.

1 ft (30 cm) — Not terminated.
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AC CHARACTERISTICS
Emulation Clock

Mode 1 or Mode 2
(user's clock), with
8085A Prototype Con-
trol Probe.

Mode 0 (system clock)

6.25 MHz max*; crystal,
RC timing network or
TTL input to X1.

6.25 MHz £0.01%

6800/6802 EMULATOR SUPPORT
PACKAGE CHARACTERISTICS
6800 and 6802 refer to microprocessors manufactured
by Motorola Corporation. Tektronix, Inc., does not
guarantee that other vendors' versions of the 6800 or
6802 will be compatible with the Tektronix Micro-
processor Labs.

PHYSICAL CHARACTERISTICS

Length 6 ft (1.8 m) of cable from the emulator proces-
sor to the interface assembly.

1 ft (30 cm) of cable from the interface assem-
bly to the 40 pin plug.

Cable Configuration

6 ft (1.8 m) — 2 40-conductor ribbon cables
with alternating ground and signal paths.

1 ft (30 cm) — 2 twisted pair 40 conductor
cables made up of signal/ground pairs.

6800 PROTOTYPE CONTROL PROBE
Read/Write Timing (in ns)
Characteristic Symbol | Min |Typ | Max

Peripheral Read

Access Time DTACC 506
Address Setup Time DTAD 350
R/W Setup Time PR/WSU 375
VMA Setup Time DEVMA 365
Data Setup Time (Read) DTDDR | 119

Data Delay Time (Write)
(relative to 01 A) TDDW 513

Delay for DBE Rising
Edge (relative to 01 A)| PDBER 444

Input Data Hold Time PHRD 29

Output Data Hold Time
(after 01 A)

DTDWH | 40** 10

Output Data Hold Time
(after DBEWY) DTDWH| 20

Address Hold Time DADH 65

VMA Hold Time DVMAH | 68

R/W Hold Time DR/WH| 61

6802 PROTOTYPE CONTROL PROBE
Read/Write Timing (in ns)

Characteristic Symbol [Min |Typ | Max

Peripheral Read

Access Time PTACC 480
Address Setup Time DTAD 367
VMA Setup Time DEVMA 373
R/W Setup Time DR/WSU 392
Data Setup Time (Read) DTDDR | 127
Data Delay Time (Write) TDDW 527
Input Data Hold Time PHRD 40**| 10
Output Data Hold Time DTDWH | 39
Address Hold Time DADH 63
VMA Hold Time DVMAH | 66
R/W Hold Time PR/WH | 70

**Although data should remain valid at least 40 ns
after Enable, typically 10 ns will be sufficient.

Z80A EMULATOR SUPPORT PACKAGE
CHARACTERISTICS

Z80 and Z80A refer to microprocessors manufactured
by Zilog Corporation. Tektronix, Inc., does not guar-
antee that other vendor's versions of the Z80 will be
compatible with the Tektronix Microprocessor Labs.
PHYSICAL CHARACTERISTICS
Length 6 ft (1.8 m) of cable from the emulator proces-
sort to the interface assembly.
1 ft (30 cm) of cable from the interface assem-
bly to the 40 pin plug.
Cable Configuration
6 ft. (1.8) — 2 40-conductor ribbon cables with
chassis ground plane and signal paths.

1 ft (30 cm) — 2 40-conductor twisted pair
cables.
Termination

6 ft (1.8 m) — The interface assembly contains
receivers for data, address, and control from
the Z80 Emulator Processor module.

1 ft (30 cm) — Not terminated.

TIMING CHARACTERISTICS

The Z80A Emulator Processor was designed to match
the ac characteristics of the Z80A and Z80 Micro-
processors.

TMS9900 EMULATOR SUPPORT PACKAGE
CHARACTERISTICS

TMS9900 refers to microprocessors manufactured by
Texas Instruments Corporation. Tektronix, Inc., does
not guarantee that other vendor's versions of the
TMS9900 will be compatible with the TEKTRONIX
Microprecessor Labs.

PHYSICAL CHARACTERISTICS

Length 6 ft (1.8 m) of cable from the emulator proces-
sor to the interface assembly.
9.5 in (24.2 cm) of cable from the interface as-
sembly to the 64 pin plug.

Cable Configuration
6 ft (1.8 m) — 2 40-conductor ribbon cables
with chassis ground plane and signal paths.
9.5 in (24.2 cm) — 2 32-conductor twisted pair
cables.

Termination
6 ft (1.8 m) — The interface assembly contains

receivers for data, address, and control from
the TMS9900 emulator processor module.

9.5 in (24.2 m) — Not terminated.
TIMING CHARACTERISTICS

To TMS9900 from Emulation|Interface Delays*
Interface Assembly Typical Maximum (in ns)
@1 41 59
@2 41 59
@3 41 59
o4 41 59
CRUIN 12 23
INTREQ 12 18
1C0 12 23
1C1 12 23
IC2 12 23
IC3 12 23
HOLD 12 18
READY 12 18
LOAD 12 18
RESET 68 98
DATA 14 21




From TMS9900 to

Interface Assembly Typical Maximum (in ns)
DBIN 24 41
MEMEN 12 18
WE 12 18
CRUCK 12 23
CRUOUT 12 23
HOLDA 12 23
WAIT 12 23
1AQ 12 23
ADDRESS 14 21
DATA 14 21

*Assumes 1.5 ft of cable at 1.5 ns/ft.

Note: All inputs and outputs of the 64 pin plug at
the end of the prototype control probe are
buffered by 74LSXXX type devices. In all
cases, data and control should not change
during clock @1.

6500/1 EMULATOR SUPPORT PACKAGE

CHARACTERISTICS
6500/1 is a trademark of Rockwell International
Corporation. Tektronix, Inc. does not guarantee that
other vendor's versions of these microcomputers will
be compatible with Tektronix Microprocessor Labs.

PHYSICAL CHARACTERISTICS

Length — 1.8 m (6 ft) of cable from the emulator proc-
essor to the interface assembly. 45 cm (1.5 ft) of cable
from the interface assembly to the 40-pin plug.

Cable Configuration
1.8 m (6 ft) — Two 40 conductor ribbon cables with
alternating ground and signal paths.

45 cm (1.5 ft) — Two laminated 40 conductor cables
made up of signal-ground pairs.

TYP Delays in ns added to 6500/ IE by
Emulator with 6.8K Pull Up Resistors

Output Input
Driving | Receiving
1 CLK
RISING EDGE CICOLOE 100
3
PAO—PA7 sl
FALLING EDGE | CYCLE 100
+300
PB0—PB7, .
Fe0—FB7. | RISING EDGE 300 .
pD0—pD7 | FALLING EDGE 30
RISING EDGE 100 100
CGHTH FALLING EDGE 20 20

*Gated in only during a read instruction from 81, 82,
83.

F8, 3870, 3872 EMULATOR
SUPPORT PACKAGE CHARACTERISTICS

F8 refers to microprocessors manufactured by Fair-
child's Corporation; the 3870 and 3872 refer to micro-
computers manufactured by Mostek Corporation.
Tektronix, Inc., does not guarantee that other ven-
dor’s versions of the F8, 3870, or 3872 will be com-
patible with the Tektronix Microprocessor Labs.

PHYSICAL CHARACTERISTICS
Length 6 ft (1.8 m) of cable from emulator processor
to the interface assembly. 1 ft (30 cm) of cable
from the interface to 40 pin plug.

Cable Configuration
6 ft (1.8 m) — Two 40-conductor ribbon cables with
' chassis ground plane and signal paths.

1 ft (30 cm) — Two 40-conductor twisted pair cables.

Termination

6 ft (1.8 m) — The interface assembly contains re-
ceivers for data, address, and control from the
F8/3870/3872 Emulator Processor module.

1 ft (30 cm)—Not terminated.

TIMING CHARACTERISTICS
3870/3872—The 3870/3872 Prototype Control Probe
was designed to meet all the ac character-
istics of the 3870 and 3872 Microcomputers.

F8 (3850)—The F8 Prototype Control Probe meets
all of the F8 ac characteristics with the fol-
lowing exceptions: (1) the worst-case delay
from the falling edges of WRITE to the ROMC
lines being valid is 650 ns (compared to 550
ns for the F8 CPU); (2) the worst-case skew
between an external clock input is 0 to 90
ns longer than that specified for the F8.

Real-Time Prototype Analyzer

1802 EMULATOR SUPPORT
PACKAGE CHARACTERISTICS

PHYSICAL CHARACTERISTICS

Length — 6 ft (1.8 m) of cable from the emulator proc-
essor to the interface assembly. 1.5 ft (45 cm) of cable
from the interface assembly to the 40-pin plug.

Cable Configuration

6 ft (1.8 m) — Two 40-conductor ribbon cables with
alternating ground and signal paths.

1.5 ft (45 cm) — Two laminated 40-conductor cables
made up of signal-ground pairs.

TIMING CHARACTERISTICS

The 1802 Prototype Control Probe is designed to meet
all the ac characteristics of the 1802 Microprocessor
—Vee =>4.0 V.

AC CHARACTERISTICS

Emulation Clock

Mode 1 or Mode 2 5.0 MHz max at 10 Vcec.
(user clock) with 1802 25°C, this can be
Prototype Control crystal, or external input

Probe. to clock (pin 1).

Tracking power supply 2.5 MHz
to monitor user voltage

(Vee) and run the probe

at the same voltage

(4 Vto 12 V).

REAL-TIME PROTOTYPE ANALYZER

The Real-Time Prototype Analyzer, Option
46 for the 8001 and 8002A Microprocessor
Labs, and Option 01 for the 8550 Microcom-
puter Development Lab, is comprised of a
real-time trace module, a data acquisition
interface, and an 8 channel general logic
probe. This option provides a real-time trace
of the user program executing on the emu-
lator processor, with 43 channels of data ac-
quired simultaneously. The prototype ad-
dress bus, data bus, control bus, and any
eight external locations on the prototype
circuit may be monitored without slowing up
the operational speed of the processor. The
Real-Time Prototype Analyzer is indispensa-
ble when isolating critical timing errors and
hardware/software sequence discrepancies
during the final integration phases of proto-
type development.

The analyzer module is a separate plug-in
circuit card that may be inserted into either
the 8550 or 8001 system mainframe. The
P6451 Probe connects to the prototype cir-
cuitry and permits data transference from
the prototype to the analyzer. Data from the
prototype is buffered and driven by the
probe to the data acquisition interface, and
then loaded into the analyzer module’s real-
time trace buffer.

As the user program executes on the emula-
tor processor, 48 bit data words are se-
quentially acquired from the prototype and
loaded into the real-time trace buffer. Each
data word contains 16 bit data from the ad-
dress bus; 8 bit or 16 bit data from the data
bus: 8 bit data from the test probe; 3 bit
data identifying cycle type (read, write, 1/0,
memory, or instruction fetch); and 5 bit
data used internally to identify last start/
stop of the emulator processor. The analy-
zer will continue to acquire these sequential
cycles of logic input until the processor is
stopped or the real-time trace buffer is
frozen by a specified trigger occurrence.
The real-time trace buffer can retain up to
128 data words in pre-, variable center, or
post-trigger modes; thus enabling the stor-
age of pertinent program bus transactions.

The Real-Time Prototype Analyzer offers ex-
panded breakpoints to aid in efficient loca-
tion of prototype problems. Two event com-
parators located within the analyzer module
can be utilized to halt program execution
and stop real-time trace. A trigger may be
generated on any specific data occurrence
in the address bus, data bus, test probe in-
put, and instruction cycle type. Triggering
may be immediate; delayed by counting the
number of passes; or delayed by counting
the number of clock select outputs (clock
select may be by microseconds, millisec-
onds, emulator clocks, etc.). In addition, an
output pulse may be generated, via the
data acquisition interface, to trigger a logic
analyzer or an oscilloscope.

The two event comparators (triggers) may
be set to designate a break or halt in the
program execution. These comparators
may be used as independent breakpoints;
or they may be used together to enable a
breakpoint on a specific event combination.
The program execution can be halted when
two trigger events occur simultaneously;
when one trigger event precedes another;
or when either trigger event occurs. When
a break in the program execution takes
place, program transactions stored in the
real-time trace buffer may be displayed or
printed.

Data stored in the real-time trace buffer is
displayed sequentially in the order it was
acquired from the prototype. Buffer con-
tent may be displayed in whole or in part.
Optional command parameters are avail-
able to limit the storing of data to any spe-
cific transaction type, such as memory reads
only. If the total buffer contents are dis-
played, a blank line will separate the data
sequence associated with each program
starting point.

The Real-Time Prototype Analyzer features
a convenient and easy-to-understand dis-
play format. With this format, the address
location, data, probe input, and control bus
data of each acquired transaction are dis-
played. If the transaction was an instruc-
tion fetch, the instruction is also disassem-
bled into the appropriate mnemonic read-
out unique to the emulator type being used.
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Prototype Analyzer, High Level Language

The Real-Time Prototype Analyzer functions
in all emulation modes and operates with
all commercial microprocessors supported
by the 8550, 8002A and 8001 Microcomputer
Labs.

REAL-TIME PROTOTYPE ANALYZER
CHARACTERISTICS

OPERATIONAL SPEED CHARACTERISTICS

Processor Maximum Processor Clock Rate*
8085A 3.125 MHz (internal clock)
8080A 2.08 MHz

6800/6802 1.00 MHz

Z80 4.00 MHz

TMS9900 3.33 MHz

3870/3872 4.00 MHz

F8 2.00 MHz

6500/1 1.00 MHz

1802 6.4 MHz

*Maximum processor clock rate for Real-Time Proto-
type Analyzer operation.

INPUT/OUTPUT CHARACTERISTICS
Variable Threshold

Range
Preset TTL Voltage
Event Trigger Out

>-+10V dc to <—10 V dc
+1.4V dc =200 mV

High level voltage out (when
Vecc=Min, Vi=0.5,
Ro=50 2 to GND) is >2 V dc.

Adjustments—Variable Threshold may be adjusted
from >+10 V dc to <<—10 V dc with a screwdriver
adjustment accessible at the rear panel of the Micro-
computer Lab. This voltage must be monitored with
a voltmeter having an input impedance of at least
10 MEL

Jumpers—With the internal jumper in position ‘0-3’
the clock threshold is designated to be the same
as channels 0-3. In position ‘4-7' the jumper desig-
nates the clock threshold to be the same as channels
4-7.

Cable Length — 50 cm (19.5 in).

MODULAR DEVELOPMENT LANGUAGE
MDL/u

MDL/n is a high level language designed
specifically for use in microprocessor-based
design. Its parent language is ANSI Minimal
BASIC, a widely used and well understood
programming format. MDL/u offers an ex-
tensive number of enhancements from
BASIC that make this new language an ex-
tremely effective design tool while retaining
the advantages of simplicity and easy learn-
ing found in BASIC.

One essential advantage of MDL/u is that it
uses a compiler instead of an interpreter.
Each program statement is translated to
machine code only once, instead of every
time the statement is executed. The result
is faster, and often more compact code for
final program execution.

MDL/u allows a module-oriented approach
to software development. Two statements,
USES and PROVIDES, allow variables, func-
tions and procedures to be shared by pro-
grammers working on different modules of
an overall program. The USES statement
also allows direct access to absolute mem-
ory locations, I/0 ports and interrupts—all
essential for proper control of hardware/
software integration.
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Variable names and strings have been con-
siderably expanded with MDL/u. Variable
names can contain up to six characters, the
first alphabetic and the others alphanum-
eric, for easy identification during program
development. Strings can vary in length from
1 to 255 characters instead of the unalter-
able 18 used in minimal BASIC. Substrina
replacement is also enhanced to assist in
character manipulation.

1/0 features include access to ports and
absolute addressing of memory, which al-
lows variables to be assigned a specific ad-
dress. Both ASCII and general purpose bi-
nary file manipulations are possible through
a series of 1/0 statements including OPEN,
CLOSE, RESTORE, READ, WRITE, PRINT
and INPUT.

Among many other MDL/n enhancements
to BASIC are logical operators (AND, OR,
XOR, NOT) plus shift and rotate operations
for bit manipulation, DISABLE and ENABLE
to turn the interrupt off and on and a built in
code optimization.

The conversion of MDL/ux source code to
actual machine code is a three-step process.
The first step converts MDL/ux source code
into assembly language source code which
is stored on a file or device. The assembly
source code contains the original MDL/u
statements as comments preceding each
block of assembly source code. At this
stage, the assembly language can be further
optimized by using the 8550's powerful edi-
tor. In the second step the assembler con-
verts the assembly language source into
object code. The third step is to link the
object code with the run time support library
and any other assembled object code mod-
ules.

PASCAL: HIGH-LEVEL PROGRAMMING

LANGUAGE
Pascal, a high-level programming language,
is receiving much attention in the electronics
industry. Features such as program struc-
ture, strong data typing, and readability
greatly enhance programmer efficiency, and
thereby reduce software development and
maintenance costs. The Tektronix Pascal
8080/8085 Compiler is designed specifically
for those who are writing programs for the
8080 or 8085 microprocessors. The Tek-
tronix Pascal 8080/8085 Compiler is a super-
set of the ISO draft standard Pascal. A true
compiler rather than a P-code interpreter, the
Pascal 8080/8085 Compiler generates ob-
ject code directly. Each program statement
is translated to machine code only once in-
stead of every time the statement is execut-
ed, resulting in faster and often more com-
pact code.

Standard Pascal Features

Pascal is a block-structured language that
allows the program to be divided into sub-
programs called procedures and functions.
This block structure encourages program-
mers to logically plan and construct pro-
grams, so debugging time is greatly reduced.
The block structure also requires that all
variable declarations occur prior to execut-
able code.

Pascal’s six control structures correspond
closely with flowchart elements and make
algorithm coding very natural. All control
structures have a single entrance and exit
unless GOTO’s are used, so program modi-
fications are unlikely to introduce errors into
the program.

Pascal allows programmers to use many flex-
ible forms of data representations and to de-
fine data types that accurately express their
particular problems. Pascal also has strong
data typing, which means that each variable
must be defined as a single data type prior
to its use and used consistently with its defi-
nitions.

Pascal programs are easy to read, and thus
to maintain. Pascal differs from most line-
oriented languages by allowing extra spaces,
tabs, and carriage returns almost anywhere.
Variable, procedure, and function names can
be meaningful and easily understood be-
cause they are not restricted in length. How-
ever, identifiers used by TEKDOS must be
unique in the first eight characters, other
identifiers, in the first 19.

Tektronix Pascal 8080/8085 Compiler
Major Extensions

Input/Output

Included with the Pascal 8080/8085 Com-
piler are several predefined procedures and
functions used for chip-level 1/O. A proce-
dure to send data to a specified port and
function to read data from a specified port
are included. These procedures and func-
tions are analogous to the standard Pascal
WRITE, WRITELN, READ, READLN proce-
dures, which are available for 8002A mode
O operation when using TEKDOS 1/0. All of
the 8002A’s I/0O capability is available to a
Pascal program running in emulation mode
O, so the Pascal program can access the
console terminal, discs, line printer, and
auxilliary 1/O ports. The Pascal 8080/8085
Compiler also allows an ORIGIN attribute to
be associated with variables. The ORIGIN
attribute assigns variables to specific mem-
ory addresses and is very useful for memory
mapped I/O.

Interrupt Handling

The Pascal 8080/8085 Compiler supports full
use of the 8080’s and 8085’s interrupts. The
interrupts are supported by writing the inter-
rupt service routine as a separate procedure
having the INTERRUPT attribute. Separate
routines are required to connect a specific
interrupt vector to the appropriate interrupt
service routine. The interrupt service rou-
tines are included as convenience routines
with the compiler. Procedures are also sup-
plied to set (SIM) and read (RIM), the 8085's
interrupt mask.



Linkage to Assembly Routines
Speed-critical or timing-critical applications
are likely to require some program segments
to be written in assembly language. Because
the code generated by the Pascal 8080/
8085 Compiler is compatible with the 8002A
linker, assembly code can be linked to
Pascal code.

Separate Compilations
Separate compilations are supported by the
Pascal 8080/8085 Compiler. The main pro-
gram module’s first word is the keyword
“PROGRAM."” Submodules to be separately
compiled begin with the keyword “MOD-
ULE”. Global variables, procedures, and
functions can be referenced between sepa-

rately compiled modules and the main pro-
gram via PUBLIC and EXTERN attributes.

The PUBLIC and EXTERN attributes are as-
sociated with variables, procedures, and
functions and cause the compiler to generate
the appropriate linker text.

Non-Decimal Integers
In many microcomputers applications, pro-
grammers want to use non-decimal integers.
The Pascal 8080/8085 Compiler supports
binary, octal, and hexadecimal integers for
input and output.

ROM/RAM Applications
ROM/RAM applications are facilitated by
control-section typing. Control-section typ-
ing means that the compiler gives the user
the information he needs to allocate program
variables into a linker section separate from
literals, constants, and instructions, which
are put into a second linker section.

Structured Constants

Standard Pascal allows only constants of
type, integer, real, boolean, and text char.
The Pascal 8080/8085 Compiler also pro-
vides constants which are arrays, and rec-
ords. The most common application of struc-
tured constants is to initialize structured
variables (arrays and records) that must re-
side in potentially volatile RAM.

Metacommands
Metacommands are compiler directives that
cause the compiler to do such things as for-
mat the listings or generate run-time debug-
ging code.

Tektronix offers maintenance training classes on Micro-
computer Development Labs and a variety of user
workshops featuring microprocessor hardware and soft-
ware design concepts. For further training information,
contact your local Field Office or request a copy of the
Tektronix Customer Training Catalog on the return card at
the back of this catalog.

System Peripherals and Workshops

4024 Computer Display Terminal

The 4024 Computer Display Terminal is an
optional peripheral recommended for use
with the 8001 or 8002A Microcomputer Labs.

The 4024 Computer Display Terminal is seri-
ally interfaced to either Microprocessor De-
velopment Lab through an EIA standard
RS-232-C port on the systems communica-
tions module. The 12 inch (30 cm) diagonal
crt displays up to 34 lines of 80 characters
each, and the keyboard contains a full ASCII
set of characters in upper and lower case.
Option 20 (8K bytes Program Memory) is
required for proper 8001 and 8002A opera-
tion.

4024 Computer Display Terminal
with Option 20* . ................ $3450

LP 8200 Line Printer

The LP 8200 Line Printer is an optional sys-
tem peripheral for the 8002A and 8001 Mic-
roprocessor Labs.

The LP 8200 is serially interfaced to either
Microprocessor Lab through an EIA stan-
dard RS-232-C port on the system communi-
cations module. Baud rates of 300 to 9600
are selectable.

The printout provides space for 132 charac-
ters/line, 6 lines/vertical inch. The full
ASCI| set of 96 upper/lower case charac-
tersis provided.

ELECTRICAL CHARACTERISTICS

Voltage 90 to 132 V ac standard*

Frequency 60 Hz =1 Hz.

Power 400 W max (printing);
200 W max (idle).

PHYSICAL CHARACTERISTICS
Dimensions in cm
Height 33.5 85.09
Width 27.5 69.85
Length 21.7 55.12
Weight Ib kg
Net 102 46.4
LP 8200 Line Printer . . . . ........... $3765

*Alternate line voltages are available for the LP 8200.
Please contact a Tektronix Sales Office in your area
for more information.

4025 Computer Display Terminal

The 4025 Computer Display Terminal is an
optional peripheral for use with the 8001 or
8002A Microprocessor Development Labs.

The 4025 Computer Display Terminal is seri-
ally interfaced to either Microprocessor De-
velopment Lab through an EIA standard
RS-232-C port on the systems communica-
tions module. The 4025 Terminal provides
all the capabilities of the 4024 plus the abil-
ity to expand from basic alphanumerics, to
forms ruling and then into graphics. Option
20 (8K bytes Program Memory) is required
for proper 8001 and 8002A operation.

4025 Computer Display Terminal
with Option20* . ................ $4050

*Option 20 (8K bytes Display Memory) is required for
proper 8001 and 8002A operation.

MDL WORKSHOP

Tektronix offers four Microcomputer Devel-
opment Lab Workshops in a number of loca-
tions throughout the year. The courses on
intensive, hands-on workshops designed to
help the attendee meet the demanding chal-
lenges of the growing microcomputer devel-
opment market.

Introduction to Microprocessor Software
Design Workshop
The Introduction to Microprocessor Software
Design Workshop is a comprehensive look at
microcomputer software development, from
flowcharting through hardware/software in-
tegration. It includes hands-on experience
with the 8550 Microprocessor Development
Lab, a self-contained microcomputer design
tool. The introduction to Microprocessor
Software Design Workshop is a Five-day
course.
8550 Operations Workshop

The 8550 Operations Workship covers all as-
pects of the 8550 Microprocessor Develop-
ment Lab, a design tool used for both soft-
ware development and hardware/software
integration. The 8550’s features are explored
in depth and applied to a typical microcom-
puter design cycle. Throughout the course,
the attendee gets intensive, hands-on ex-
perience for an in-depth understanding of
all 8550 operations. The 8550 Operations
Workship is a Five-day course.

Microprocessor Hardware/Software

Integration Techniques
The Microprocessor Hardware/Software In-
tegration Techniques Workshop examines
various aspects of the microcomputer design
cycle and the role of each in the overall de-
velopment scheme. Throughout the course,
the participant will work with a number of
design tools commonly used in developing
microprocessor-based systems. Included are
the 8550 MDL, logic analyzers, oscilloscopes
and data communications testers. Extensive
hands-on experience is provided for each
tool. The Microprocessor Hardware/ Software
Integration Techniques Workshop is a Five-
day course.

Microprocessor Software Development
with Pascal Workshop

The Microprocessor Software Development
With Pascal Workshop is an intensive exami-
nation of Pascal and its relationship to
microcomputer software development. It em-
phasizes how to “think’ in Pascal program
structure and looks at the philosophy behind
the language. In addition to defining the
language in terms of the ISO Pascal stand-
ing, the course introduces Tektronix’'s spe-
cial extensions aimed specifically at devel-
oping code at the microprocessor level. Also
considered are tradeoffs between using as-
sembly or high level language for micro soft-
ware development, and the process of link-
ing Pascal modules with assembly-written
modules to form a complete program. The
Microprocessor Software Development with
Pascal Workshop is a Five-day course.

For detailed information on Tektronix Micro-
computer Development Workshops and
Workshop schedules, contact your local
Tektronix Sales Engineer.
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Ordering Information and Matrix

8001 Microprocessor Lab $5350
Factory
Configuration
Field Number i Emulator Support: Number Price
8001FO01 8080A Microprocessor Support Package Option 01 $4100
8001F02 6800 Microprocessor Support Package Option 02 $4100
8001F2A 6802 Prototype Control Probe Option 2A $ 990
8001F2B 6802 Microprocessor Support Package Option 2B $4100
8001F03 Z80A Microprocessor Support Package Option 03 $4100
8001F04 TMS9900 Microprocessor Support Package Option 04 $5100
8001F05 8085A Microprocessor Support Package Option 05 $4100
8001F06 3870/3872 Microprocessor Support Package Option 06 $4900
8001F07 F8 Microprocessor Support Package Option 07 $4600
8001F08 1802 Microprocessor Support Package Option 08 $4900
8001F09 8048/8021 Microprocessor Support Package Option 09 $3710
8001F10 8048 Prototype Control Probe Option 10 $1190
8001F11 8021 Prototype Control Probe Adapter (requires 8001F09 & 8001F10) Option 11 $ 350
8001F12 8041A Prototype Control Probe (requires 8001F09) Option 12 $1190
8001F13 8022 Prototype Control Probe (requires 8001F09) Option 13 $1190
8001F14 6500/1 Microprocessor Support Package Option 14 $4100
System Options:
32K Program Memory Modules Option 45 $3100
8001F46 Real-Time Prototype Analyzer Option 46 $2700
8001F48 2704/2708 PROM Programmer Option 48 $ 650
8001F49 16K Program Memory Module Option 49 $1550
—_— 220 V at 50 Hz Option 4W ~_NC
8550 Microcomputer Development Lab $12750
Assemblers:
8300A01 8080A/8085A Assembler Option 1A $ 850
8300A02 6800/6801/6802 Assembler Option 1B $ 850
8300A04 Z80A Assembler Option 1C $ 850
8300A05 TMS9900 Assembler Option 1D $ 950
8300007 3870/3872/F8 Assembler Option 1E $ 850
8300A09 1802 Assembler Option 1F $ 850
8300A10 8048/8021/8041A/8022 Assembler Option 1G $ 850
8300A14 6500/1 Assembler Option 1H $ 850
8300A15 8086/8088 Assembler Option 1J $ 950
8300A20 Z8000 Assembler Option 1K $ 950
8300A26 68000 Assembler Option 1L $ 950
Emulators:
8300E01 8080A Emulator Processor and Emulator Control Software Option 2A $2350
8300E02 6800/6802 Emulator Processor and Emulator Control Software Option 2B $2350
8300E04 Z80A Emulator Processor and Emulator Control Software Option 2C $2350
8300E05 TMS9900 Emulator Processor and Emulator Control Software Option 2D $3150
8300E06 8085A Emulator Processor and Emulator Control Software Option 2E $2350
8300E07 3870/3872/F8 Emulator Processor and Emulator Control Software Option 2F $3150
8300E09 1802 Emulator Processor and Emulator Control Software Option 2G $3150
8300E10 8048/8021/8041A/8022 Emulator Processor and Emulator Control
Software (requires 8300P10, 8300P12, or 8300P13) Option 2H $2950
8300E14 6500/1 Emulator Processor, Prototype Control Probe, and
Emulator Control Software Option 2J $3340
Probes:
8300P01 8080A Prototype Control Probe Option 3A $ 990
8300P02 6800 Prototype Control Probe Option 3B $ 990
8300P03 6802 Prototype Control Probe Option 3C $ 990
8300P04 Z80A Prototype Control Probe Option 3D $ 990
8300P05 TMS9900 Prototype Control Probe Option 3E $1160
8300P06 8085A Prototype Control Probe Option 3F $ 990
8300P07 3870/3872 Prototype Control Probe Option 3G $ 990
8300P08 F8 Prototype Control Probe Option 3H $ 990
8300P09 1802 Prototype Control Probe Option 3J $ 990
8300P10 8048 Prototype Control Probe Option 3K $1190
8300P11 8021 Adapter (requires 8300P10) Option 3L $ 350
8300P12 8041A Prototype Control Probe Option 3M $1190
8300P13 8022 Prototype Control Probe Option 3N $1190
Language Products:
8300G01 Pascal 8080/8085 Option 1P $1950
8300H01 Modular Development Language; 8080/8085/Z80 Option 1Q $1000
8300H02 Modular Development Language; 6800/6802 Option 1R $1000
Prototype Debug Package:
8300D15 8086 Prototype Debug Support Option 28 $1650
System Options:
8550F01 Real Time Prototype Analyzer Option 01 $2700
8550F02 32K Static Memory Board Option 02 $3100
8550 Universal Euro 220V/16A Power Option A1 NC
8550 U.K. 240V /13A Power Option A2 NC
8550 Australia 240V/10A Power Option A3 NC
8550 North American 240V/15A Power Option A4 NC
8550 115V at 50 Hz Option 4X NC
8550 230V at 50 Hz Option 4Y NC
Peripherals
LP8200 Line Printer $3765
Option 4W 220 V at 50 Hz
4024 Computer Display Terminal with Option 20* $3450
4025 Computer Display Terminal with Option 20* $4050
*Option 20 (8K bytes Display Memory) is required for proper
8001/8002A operation
Accessories
RS232 Interconnecting cable 012-0757-00 (10 feet — 300 cm) $ 100
Null-Modem Interconnecting cable 012-0820-00 (5 feet — 150 cm) $ 80

*Order the products as 8001 or 8550 options to have the system factory configured and tested.

28



-

8002A Microprocessor Lab (includes 32K Program Memory) $10,950
Factory
Configuration
Field Number Number* Price
8002F01 8080A Assembler Software Support Option 01 +$ 850
8002F1A MDL/8080A/8085A Software Support (requires 64K Program Memory & Option 01 or 05) Option 1A +$1000
8002F02 6800 Assembler Software Support Option 02 +$ 850
8002F2A MDL/6800 Software Support (requires 64K Program Memory & Option 02) Option 2A +$1000
8002F03 Z80A Assembler Software Support Option 03 +$ 850
8002F3A MDL/8080A/Z80A Software Support (requires 64K Program Memory & Option 03) Option 3A +$1000
8002F04 TMS9900 Assembler Software Support Option 04 +3$% 850
8002F05 8085A Assembler Software Support Option 05 +$ 850
8002F06 F8/3870/3872 Assembler Software Support Option 06 +$ 850
8002F07 1802 Assembler Software Support Option 07 +$ 850
8002F08 8048/8021 Assembler Software Support Option 08 +$ 850
8002F09 6500/1 Assembler Option 09 +3% 850
8002F13 8086/8088 Assembler Option 13 +$ 950
8002F14 Z8000 Assembler Option 14 +3 950
8002F15 68000 Assembler Option 15 +$ 950
8002F16 8080A Emulator Support Option 16 +$2350
8002F17 6800 Emulator Support Option 17 +$2350
8002F18 Z80A Emulator Support Option 18 +$2350
8002F19 TMS9900 Emulator Support Option 19 +$2600
8002F20 8085A Emulator Support Option 20 +$2350
8002F21 F8/3870/3872 Emulator Support Option 21 +$2850
8002F22 1802 Emulator Support Option 22 +$2850
8002F23 8048/8021 Emulator Support Option 23 +$2350
8002F24 6500/1 Emulator Support (Includes Probe) Option 24 +$3340
8002F28 8086 Prototype Debug Support Option 28 +$1650
8002F29 Z8000 Prototype Debug Support Option 29 +$1650
8002F30 68000 Prototype Debug Support Option 30 +8$1650
8002F31 8080A Prototype Control Probe Option 31 +$ 990
8002F32 6800 Prototype Control Probe Option 32 +$ 990
8002F33 Z80A Prototype Control Probe Option 33 +$ 990
8002F34 TMS9900 Prototype Control Probe Option 34 +$1160
8002F35 8085A Prototype Control Probe Option 35 +$ 990
8002F36 3870/3872 Prototype Control Probe Option 36 +$ 990
8002F37 F8 Prototype Control Probe Option 37 +$ 990
8002F38 1802 Prototype Control Probe Option 38 +$ 990
8002F39 6802 Prototype Control Probe Option 39 +$ 990
8002F40 8048 Prototype Control Probe Option 40 +$1190
8002F41 8021 Prototype Control Probe Adapter (requires Option 40) Option 41 +$ 350
8002F42 8041A Prototype Control Probe Option 42 +$1190
8002F43 8022 Prototype Control Probe Option 43 +$1190
32K Program Memory Modules Option 45 +$3100
8002F46 Real-Time Prototype Analyzer Option 46 +$2700
8002F48 2704/2708 PROM Programmer Option 48 +$ 650
8002F49 16K Program Memory Module Option 49 +$1550
ORDER MATRIX
8002A
Prototype
Processor Assembler Emulator Probe HLL Debug
8080 Option 01 Option 16 Option 31 Option 1A
8085 Option 05 Option 20 Option 35 Option 1A
280 Option 03 Option 18 Option 33 Option 3A
6800 Option 02 Option 17 Option 32 Option 2A
6802/08 Option 02 Option 17 Option 39 Option 2A
TMS9300 Option 04 Option 19 Option 34
3870/72/74/76 Option 06 Option 21 Option 36
F8 Option 06 Option 21 Option 37
1802 Option 07 Option 22 Option 38
8048/8035/8039-6 Option 08 Option 23 Option 40
8021 Option 08 Option 23 Option 41*
8041A Option 08 Option 23 Option 42
8022 Option 08 Option 23 Option 43
6500/1 Option 09 Option 24**
8086 Option 13 Option 28
Z8000 Option 14 Option 29
68000 Option 15 Option 30
*Requires Option 40 **Includes Probe
ORDER MATRIX
To use the matrix below:
A) Identify the mainframe (8001 or 8550).
B) Select a processor (8080, 8085, Z80, 6800, etc.).
C) Select a level of support (assembler, emulator, probe, HLL, Prototype Debug).
D) Order mainframe and options for deemed level of support.”
8001 8550
Emulator Prototype
Processor Probe Assembler Emulator Probe HLL Debug
8080 Option 01 Option 1A Option 2A Option 3A Option 1P
8085 Option 05 Option 1A Option 2E Option 3F Option 1Q
Z80 Option 03 Option 1C Option 2C Option 3D Option 1P
6800 Option 02 Option 1B Option 2B Option 3B Option 1Q
6802/08 Option 2B Option 1B Option 2B Option 3C Option 1P
TMS9900 Option 04 Option 1D Option 2D Option 3E Option 1Q
3870/72/74/76 Option 06 Option 1E Option 2F Option 3G Ontion 1R
F8 Option 07 Option 1E Option 2F Ontinn 3H Option 1R
1802 Option 08 Option 1F Option 2G Option 3J
8048/8035/80339-6 | Option 09 Option 1G Option 2H Option 3K
8021 Option 11! Option 1G Option 2H Option 3L°
8041A Option 12* Option 1G Option 2H Option 3M
8022 Option 13? Option 1G Option 2H Option 3N
6500/1 Option 14 Option 1H Option 2J¢
8086 Not Available Option 1J Option 2S
Z8000 Not Available Option 1K
68000 Not Available Option 1L

Requires Option 09 and 10

2Requires Option 10

iRequires Option 3K

*Includes Probe
*NOTE: If this support is to be added to a previously purchased mainframe, use the equivalent product nomenclature, i.e., FIELD
NUMBER (NOT the factory configuration option number) when placing your order.
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Logic Analyzers

7D0O2

Logic Analyzer

A user-programmable tool
for microprocessor-based design

Find even the most remote hardware or software
events. Recent technological advances have made
microprocessor-based debugging an increasingly
complex task. In response, Tektronix introduces the
7D02 Logic Analyzer. An instrument that’s easy to use,
yet powerful enough to unravel even the most complex
problems found in both state and timing applications.
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Unprecedented triggering power in
both the state and timing modes of data
acquisition

Disassembled mnemonics for fast,
simplified interpretation of state
information

Up to 52 data channels

A unique user language to enhance
testing power

Synchronous (External Clock) and
asynchronous (Internal Time Base)
operation

Configurable to individual processors
s e s o sem o T SRS SR L]
The 7D02 Logic Analyzer can acquire up to 52
channels of state information in the syn-
chronous mode, using the clock of the
system under test. The basic instrument con-
tains 28 channels, with an expansion option
(03) increasing this to 44. A timing option (01)
provides 8 additional channels for a total of 52
synchronous channels. Alternatively, the Tim-
ing Option provides 8 channels of asyn-
chronous information, using the 7D02’s own
clock. The state and timing sections can be
operated independently, or used as a trigger
source for one and other.

All the 7D02's data acquisition resources are
under the control of a unique user language,
which allows them to be configured according
to the needs presented by a particular situa-
tion. Through user programming, almost any
combination of resources can be employed to
construct specific triggers or data qualifiers.

Synchronous resources include four indepen-
dent word recognizers up to 48 bits each, two
universal timelevent counters which can in-
teract with each other and may be reset on the
fly, and several modes of clock qualification.
Asynchronous resources include a word
recognizer, and an 8-channel glitch recognizer
with an independent memory.

A series of Personality Modules can adapt the
7D02 to the specific characteristics of in-
dividual processors, both 8- and 16-bit. Once
data is acquired, it can be displayed in the
disassembled mnemonics of the processor in
use, as well as hex, octal, ASCIl and binary for-
mats. Also available will be a general purpose
Personality Module which will enable the user
to support those microprocessors not
specifically supported by the 7D02, or for other
general purpose logic analysis tasks.

Logic Analyzers

SPECIFICATIONS
DISPLAY

Type — State Table; Raster Scan — 24 lines x 32
characters per line. Number of Channels Displayed:
(Basic 7D02) = 28, Data = 8, Address = 16, Control = 4.
Max Number Acquisition: Memory Locations Displayed =
19.

Radices Available — Data: Mnemonic disassembly for
each supported microprocessor. ASCIl, Hex, Binary, Oc-
tal. Address: Hex, Binary, Octal, ASCIIl. Control:
Mnemonic Disassembly, Binary.

SIGNAL INPUTS

Signal inputs for the 7D02 are obtained through optional
Personality Modules. These Personality Modules, along
with Option 03, determine the number of channels that
will be input to the 7D02.

Basic 7D02 — Data = 8, Address = 16, Control = 6, Ext.
Trigger = 1; Total = 31.

Input Impedance — Determined by the Personality
Module (PM) used.

SETUP/HOLD TIME

Depends on PM used.

External Trigger — Input Impedance = 1.0M *2% com-
patible with a 10X coded probe. Threshold = 1.4 V, Setup
Time = 10 ns at BNC, Hold Time = 18 ns at BNC.
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Logic Analyzers

CLOCK

Synchronous Only — Minimum time between qualified
clocks = 100 ns. Setup/Hold Time — Determined by PM
used. Clock Qualifiers; Max Number = 6. 7D02 is capable
of shifting or dividing qualified clocks by up to four posi-
tions or times respectively.

MEMORY SIZE

Acquisition Memory (Basic 7D02) = 28 x 256.
Storage Memory (Basic 7D02) = 28 x 256.

COUNTERS

2 Universal Counters — Counting Mode: Time Mode;
Resolution rates = 1 ms or 1 ps. Accuracy =(=%1 count)
X (number of start/stop cycles) =0.01% of value. Max-
imum count = 65,534, Events Mode: Maximum count =
65,534. Control Mode: Time Mode; Resolution = 1 ms or 1
us. Minimum interval generated = 2. Maximum interval
generated = 65,534, Accuracy of generated interval =
(=0/+1 count) x (number of start/stop cycles) +0.01%
of value + (-0 to 0.2 us). Events Mode: Minimum interval
generated =2. Maximum interval generated = 65,534.

WORD RECOGNIZERS

Number of Word Recognizers = 4. Number of Channels
(Basic 7D02) = 32, Data = 8, Address = 16, Control = 6,
Ext. Trigger = 1, Timing Option Link = 1 (if timing option
installed).

TRIGGERING

The 7D02 can be triggered from any of the Word
Recognizers or from either of the Counters, in the Control
mode. This gives the 7D02 the ability to track and trigger
on very complex program flows.

TRIGGER POSITION

Number of qualified clocks displayed after the trigger
point: Trigger Before Data = 240, Trigger Centered = 128,
Trigger After Data = 16, Zero Delay = 0.
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PROCESSOR HALT

Maximum Number = 4 (the Processor can be halted when
the 7D02 stops acquisition). Processor Halt Delay = (2
qualified state clocks after the 7D02 stops acquisition)
+ PM Delay Time.

DATA QUALIFICATION

Complex data qualification is provided through the use of
the Word Recognizers and Counters.

TRIGGER OUT

TTL compatible, capable of driving a 50 @ unterminated
transmission line. Accuracy = 1 qualified clock + 86 ns
+ 35 ns after event occurs at Probe Tip.

MISCELLANEOUS

Size — Three wide 7000 Series Plug-in.
Weight — 3.6 kg (8 Ibs).

Power — Line Voltage Ranges — Determined by the 7000
Series Mainframe. Power Consumption — 49 watts at
nominal line voltage, includes all options.

Temperature Range — Operating = 0°C to 50°C. Non-
Operating = -55°C to +75°C.

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

OPTION 01 — TIMING OPTION

The Timing Option provides the 7D02 user with 8 addi-
tional channels of asynchronous data acquisition at sam-
ple rates of up to 50 MHz.

SIGNAL INPUTS
Number of Channels = 8 (using a P6451 Data Probe). In-
put Impedance = 1 Mf shunted by approximately 5 pF.

Logic Swing — Minimum = 500 mV + 2% of threshold
voltage centered on threshold voltage. Maximum =
-15 V to at least threshold voltage +10 V. Maximum
Non-Destruct Input Voltage = —40 V to at least +40 V.

Threshold Voltage — Programmable from —6.35 to +6.35
in 50 mV increments.

Data Setup/Hold Time — Data Setup = 20 ns. Data Hold
= 2ns.
CLOCK

Asynchronous — Sample Rates = 20nsto5ms ina 1-2-5
sequence. Accuracy = =0.01%.

Synchronous — Maximum Frequency =10 MHz. Ob-
tained from system under test via the Personality Module.

MEMORY SIZE
Acquisition Memory = 8 x 255. Glitch Memory = 8 x 255.

WORD RECOGNIZERS

One Data Word Recognizer = 8 channels (ANDed
together). One Glitch Word Recognizer = 8 channels
(ORed together but ANDed with the Data Word Recogni-
zer). External Trigger In.

TRIGGERING

The Timing Option can be triggered from any or all of the
following sources: 1. Timing Option Data Word Recogni-
zer; 2. Timing Option Glitch Word Recognizer; 3. Main Sec-
tion (7D02) Word Recognizers; 4. External Trigger In.

DIGITAL DELAY
Maximum Delay = 65,534 Sample Clocks.

GLITCH LATCH

Minimum Pulse Width = 5 ns. ASYNCHRONOUS Mode
Only.

DISPLAY

Timing Diagram Mode — Number of Channels = 8, Win-
dow Size = 124 words in X1 mode or 31 words in X4
mode. Data channels can be relocated by the user.
Numeric Formats: Hex, Octal, Binary, ASCII. Glitch
displayed as a * in the table beside DATA. Glitch Display:
Glitches are displayed by an | above the line where the
glitch occured. Max Number of Words Displayed = 19,
Numeric Formats: Hex, Binary, Octal, ASCIl. Number of
Words Scrolled = 255. Trigger Position Accuracy = =1
bit (ASYNCHRONOUS Mode).

MISCELLANEOUS

The Timing Option comes standard with a P6451 Data Ac-
quisition Probe.

OPTION 03 — EXPANSION OPTION

The Expansion Option provides the 7D02 with the ability
to support most 16-bit microprocessors.

SIGNAL INPUTS

Adds an additional 16 bits to the 7D02. Data = 8; Ad-
dress = 8.

WORD RECOGNITION

Maximum Number of Channels = 48, Data = 16, Address
= 24, Control = 6, Ext. Trigger = 1, Timing of Line = 1 (if
timing option installed).
DISPLAY
Maximum Number of Channels = 44, Data = 16, Address
= 24, Control = 4.
MEMORY SIZE

Acquisition Memory = 44 x 256. Storage Memory =
44 x 256.

e e T ey 7 e P Y A e o T T =y Ty
ORDERING INFORMATION

7D02 Logic Analyzer............... $3975
Option 01 (timing). .. ....................... Add $1600
Option 7D02F01 (timing, field-installed) ........... $1850
Option 03 (expansion) ...................... Add $1000
Option 7D02F03 (expansion, field-installed). . . . . . .. $1200

LS Rt S e i SR 2O A A i~ i i S i A e s
OPTIONAL ACCESSORIES

016-0669-00 — (fits any 7600 or 7400 mainframe) Hardware
kit, Electrical equipment: Logic Analyzer securing ... .$10
067-0939-00 — Service MaintenanceKit............ $450



All test parameters supplied
by prompts.

IF clause defines a data
stream event, which may be
either single or compound.

THEN clause defines a
response to the event. In this
case, setting counter #1 to

R —

zero and then incrementing
every millisecond.

At the same time the counter
is set, branch to the second
test (bracketing allows
simultaneous actions).

By using the proper per-
sonality module, software
flow can be displayed using
the mnemonics of the chip
under test, here the Motorola
MC6802.

The 7D02 now monitors the
data stream for an event to

satisfy the second test's IF
clause.

If the event occurs, then ac-
tivate the trigger.

Or if counter #1 has reached
100 mS, then branch back to

the first test and start the pro-

gram over.

5

bt 4
I—=m . DO nm|

3!1H bZCDO

T s et e e s e s e et e s
o

o

I

|__DESPLAY

i

5

-

,-»1

Tl E ook o o :
e e e e e e e e O (R

SJMA LGN e

IMEIE

o

TN T
LOownnennmm

0

5
]

-

N7 QN

JE

HEEG)
PN LN Lt B

Am MR T

AL

-

"y

e,

craneofomroioiaiy

—MAIMN
RE D#

DT SPLAY |« PROGRAM L

Logic Analyzers

ol o o
b o o ot b s e 3 e ot 3 R e

33



Personality Modules for Logic Analyzers

PM 101

General Purpose Personality Module

Data Acquisition and display formatting for
any type of 8- or 16-bit microprocessor.

The PM 101 Personality Module offers data
acquisition capabilities designed to fit any
type of synchronous digital system including
those with 8- or 16-bit microprocessors. The
module attaches to the TEKTRONIX 7D02
Logic Analyzer*, and provides a total of 24
address lines, 16 data lines, and 10 control
lines, 6 of which may be used as clock
qualifiers. It also provides an external Halt in-
terrupt line which may be used by the logic
analyzer to interact with the system under
test.

With the PM 101, data is acquired syn-
chronously, stored in logic analyzer memory,
then formatted for hexadecimal,octal, binary,
or ASCII display. All formatting logic is sup-
plied by the PM 101.

*To use all 50 input lines offered by this
module, the 7D02 Logic Analyzer must have
Option 03 Expansion.

SIGNAL INPUTS
Maximum number of channels = 50, Data = 16, Address

= 24, Control = 10. Input Impedance: %z LSTTL load
shunted by 25 pF nominal.

Input-Voltage Limits: Min Max.
Low 0 05V
High 2.4 70V
Input-Current Limits:

Low (Vih low = 0.4 V) —0.2 mA max

High (M, high = 7.0 V) +0.1 mA max
High (Vi high = 2.7 V) +0.02 mA nominal
Maximum Input Voltage, Non-Operating, Non-Destructive:
-7V to +15 V. Limited to two inputs simultaneously on
negative voltages. Threshold Voltage: Fixed 1.4 V with 0.4
V hysteresis nominal. TTL compatible.
CLOCK

Input Impedance: 50 kQ nominal shunted by 15 pF
nominal. Maximum Frequency: 10 MHz (100 ns min).
Minimum Pulse Width: 25 ns.

SETUP/HOLD TIMES
Clock/Qualifier Inputs: Setup = 55 ns max. 35 ns typical.
Hold = 0 ns max. Address and Data Inputs: Setup = 45
ns max. 25 ns nominal. Hold = 0 ns max.

DISPLAY

Maximum number of channels displayed: Basic 7D02 =
28, Data = 8, Address = 16, Control = 4. 7D02 with Ex-
pansion Option (Option 03) = 44, Data = 16, Address =
24, Control = 4.

PROCESSOR HALT
Delay = 2 qualified clocks +58 ns nominal after event
occurs at probe tip.

MISCELLANEOUS
Size: 12 cm wide x 20.3 cm long x 4.7 cm high (4.7 x 8 x 1.7
inches).
Weight: Approx. 1 kg (2 Ibs.) with cables.
Ca;b!e)Length: From 7D02 to PM pod = 122 +2.5 cm (4 ft
+1in).
Operating Temperature: —15 to +55°C
Operating Altitude: 4.5 km (15,000 ft).

e
ORDERING INFORMATION
PM 101 General Purpose Personality
Module........................ $1200

PM 102 6800 Personality Module . ...$1200
PM 103 6802 Personality Module ....$1200
PM 104 8085 Personality Module ....$1200
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PM 102, PM 103

6800, 6802 Personality Modules

Personalized data acquisition, with built-in
display formatting and mnemonic
disassembly.

The PM 102 and PM 103 Personality Modules
are high-performance data acquisition
modules designed for use with 6800 and 6802
microprocessor families, respectively. They
attach easily to the TEKTRONIX 7D02 Logic
Analyzer and provide a single-plug interface
to the microprocessor system under test. The
modules acquire and buffer data, transfer it
to the logic-analyzer memory, then provide
format and disassembly parameters neces-
sary for logic-analyzer display. Both operate
synchronously with the microprocessor clock
acquiring 8 data lines, 16 address lines, and 9
control lines. They also generate two lines
not available with 6800 or 6802 microproces-
sors: Instruction Fetch and lllegal Op Code.

These Personality Modules are compatible
with the following microprocessors:

PM 102 PM 103
6800 6802
68A00 68A02
68B00 6808

SIGNAL INPUTS

Maximum number of channels = 33. Data = 8, Address =
16, Control = 9. Input Impedance: Y2 LSTTL load shunted by
40 pF nominal.

Input-Voltage
Limits:

Min. Max.
Low 0 06V
High 20 70V
Input-Current Limits:
Low (Vi low = 04 V) —0.2 mA max

(
High (Vif, high = 7.0 V) +0.1 mA max
High (Vi high = 2.7 V) +0.02 mA nominal

Maximum Input Voltage, Non-Operating, Non-Destructive:
+15 V continuous on any two imputs simultaneously.
Threshold Voltage: Fixed 1.4 V with 0.4 V hysteresis nominal.
TTL compatible.

CLOCK

Input Impedance: 50 k& nominal shunted by 35 pF nominal.
Maximum Frequency: 2 MHz PM 102 (6800); 6 MHz PM 103
(6802). Clock Pulse Width PM 102: Low = 180 ns min. High =
180 ns min.

SETUP/HOLD TIMES

Data Inputs: Setup = 40 ns max. Hold = 0 ns max.

DISPLAY
Maximum number of channels displayed: Data = 8, Address
= 16, Control = 4. Read/Write, NMI, IRQ, FETCH

PROCESSOR HALT
Delay = 2 qualified state clock +90 ns nominal after the
7D02 stops acquisition.

MISCELLANEOUS

Size: 12 cm wide x 20.3 ¢cm long x 4.3 cm in height (4.7 x 8 x
1.7 inches).

Weight: Approx. 1 kg (2 Ibs) with cables.

Cable Length: From 7D02 to PM pod = 122 +25cm (4 ft +1
in). From PM pod to replacement plug = 33 +1.2 cm (13
+ 12 in).

Operating Temperature: — 15 to +55°C.

Operating Altitude: 4.5 km (15,000 ft).

PM 104 soss Personality Module

Specially designed for 8085 system
analysis, with built-in display formatting
and mnemonic disassembly.

The PM 104 Personality Module is a dedi-
cated acquisition module designed for use
on 8085 microprocessor-based systems.
When used with the TEKTRONIX 7D02 Logic
Analyzer, this module allows personalized ac-
quisition of the microprocessor’'s 16 address
lines, 8 data lines, and 10 control lines. Data
is acquired synchronously from the system
under test, loaded into logic-analyzer
memory, then formatted and disassembled
for logic-analyzer display. With the PM 104,
you have a single-plug interface to all 8085,
8085A, and 8085A-2 microprocessor activity.

SIGNAL INPUTS
Maximum number of channels = 34. Data = 8, Address =
16, Control = 10. Input Impedance: "2 LSTTL load shunted by
40 pF or nominal.

Input-Voltage Limits: Min. Max.
Low 0 06V
High 20 70V
Input-Current Limits:

Low (V. low = 0.4 V) —-0.2 mA max

High (VI1, high = 2.7 V) +0.02 mA nominal

Maximum Input Voltage, Non-Operating, Non-Destructive: —7
to +15 V continuous, limited to 5 inputs pulled high
simultaneously. Threshold Voltage: Fixed 1.4 V with 0.4 V
hysteresis nominal. TTL compatible.

CLOCK
Input Impedance: 50 k& nominal shunted by 40 pF nominal.
Clock Pulse Width: Low = 40 ns min. High = 70 ns min.
Clock Input to 8085: 10 MHz max.

SETUP/HOLD TIMES
Data and Address Inputs: Setup = 50 ns max. Hold = 0 ns
max.

ALE Input: Setup = 40 ns max. Hold = 0 ns max.

HOLD Input: Setup = 120 ns (measured to trailing edge of
CLK, T,, or TWAIT). Hold = 0 ns.

READY Input: Setup = 135 ns max (referenced to rising edge
of T,). Hold = 0 ns.

PROCESSOR HALT
Delay = 2 qualified state clocks +63 ns nominal after the
7D02 stops acquisition.

DISPLAY
Maximum number of channels displayed = 28. Data = 8, Ad-
dress = 16, Control = 4. Read/Write, 10, M, INRQ (any inter-
rupt request), IFC (fetch).

MISCELLANEOUS
Size: 12 cm wide x 20.3 cm long x 4.3 cm in height (4.7 x 8 x
1.7 inches).

Weight: Approx. 1 kg (2 Ibs) with cables.

Cable Length: From 7D02 to PM pod = 122 +2.5 cm (4 ft
+1in), From PM pod to replacement plug = 33 £1.2 cm
(13 =% in).

Operating Temperature: —15 to +55°C.

Operating Altitude: 4.5 km (15,000 ft).

Future Microprocessor Support For the 7D02 Logic
Analyzer.

It is Tektronix' intent to offer Logic Analysis support,
through new personality modules for the 7D02, for the
most popular microprocessors used in design.

We will announce our intent to support a microprocessor
when we have finished a design feasability study and we
feel confident in being able to supply you with high quali-
ty support. We will therefore announce support for
microprocessors well in advance of supplying the actual
microprocessor personality module. Estimated availabili-
ty would also be announced at that time.
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7D01 Logic Analyzer

The 7D01 Logic Analyzer is a versatile plug-in
to a 7000 Series Mainframe that acquires 16
channels of data simultaneously, contains its
own 16 bit parallel word recognizer with two
qualifiers, features a clock qualifier, and cap-
tures single shot data. It has a formattable
memory that stores 4096 bits in four, eight or 16
channel formats, features a movable cursor
and comes equipped with two high-impedance
probes. Plus many other features.

Tektronix 7D01 Logic Analyzers offer:

16 channel Operation to store and monitor
signals on up to 16 data lines.

Asynchronous timing resolution to 15 ns.

{ 7603 0SCILLOSCOPE
| G BEASGUT
| % INTENSITY

1
.

Deep memory to store pre-trigger data, format-
table with data rates for resolution of timing
problems:
= Asynchronous:
+16 channels x 254 bits at 20 MHz
+ 8 channels x 508 bits at 50 MHz
+ 4 channels x 1016 bits at 100 MHz
= Synchronous:
+Up to 50 MHz in 4 + 8 channels
25 MHz in 16 channels

High Impedence probes that won'’t load your
circuits.

Word Recognition using 16 channels and two
qualifiers.

Pre-set, variable or split thresholds for working
with different logic families.

Logic Analyzers

The 7D01 is a dual-wide, plug-in instrument
which occupies one vertical amplifier compart-
ment and an adjacent time base compartment
in any 7000 Series Oscilloscope Mainframe.
With this compatibility, you can configure a
total logic analysis system. Using a four-wide
mainframe oscilloscope, you can combine
your logic analyzer with your analog
oscilloscope and display the outputs of both at
the same time.

For efficient use of the memory, Tektronix logic
analyzers format the memory according to the
number of input channels required. You can
select 16 channels of 254 bits each at a 20 MHz
sampling rate, eight channels of 508 bits each
at 50 MHz, or four channels of 1016 bits at 100
MHz, or a synchronous sampling rate of 50
MHz.

Four methods of obtaining a trigger to store
and display data are available. First, use the
manual trigger button as a trigger source —
even if no data has been acquired — so you
can center the traces and set intensity levels.
Or, you can generate a trigger by the first
positive-going transition on data channel 0.
Third, trigger (of either polarity) can be received
through a front panel BNC jack. Or, a trigger
can be generated by a unique data combina-
tion using the word recognizer.

The 7D01 Word Recognizer provides you with
an output when the logic states of the input
channels match the word recognizer switches
that you’ve chosen. Use the probe qualifier and
external qualifier functions to help you select
your trigger word. A variable async filter (10 ns
to 300 ns) inhibits the word recognizer output
to prevent false triggering from glitches or data
skew.

A clock qualifier can be used when the 7D01 is
sampling in the synchronous mode, using the
clock of the system under test. During normal
operation, new data is sampled into memory
once during each clock cycle. When the clock
qualifier is activated, sampling will occur only
when the cycle has been qualified by an exter-
nal signal.

The 7D01 features pre-, post- or center-trigger
displays. The location is displayed with a col-
umn of intensified dots, one on each channel.
You can position a second column of dots
anywhere on the display with a movable cur-
sor, using the FINE position to move it in single
increments, or the COARSE position, to move
it in increments of 16 sample interyals. An
alphanumeric display locates the cursor
relative to the trigger. A second display shows
the data word at the cursor location, in binary
readout.

Data is acquired by the 7D01 through two
P6451 10-channel, high impedance, active
probes. Each probe has eight input channels,
an external clock or qualifier channel and a
ground lead. Impedance is 1 MQ paralleled by 5
pF, to minimize loading on test circuits. Grab-
ber tips conveniently clip onto DIP leads, or, by
removing the grabber tips, you can connect the
leads directly to 25 mil pins. Logic input
thresholds can be selected at a pre-set TTL
level or at any variable level between +12V.Or,
you can set one probe to TTLand the otherto a
varied threshold. To make sure you've selected
the proper level, monitor the threshold voltage
on the front panel jack.
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Display Formatters for Logic Analyzers
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TIMING. The timing diagram formatted by the
DF1 and DF2 features cursor word readout in
Binary, Hex or Octal.
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The DF1 and DF2 display timing data similar to the
7D01 except that state readout can be binary, hex
or octal (plus IEEE-488/GPIB and ASCII in the DF2)
as desired, and that the mainframe need not be
equipped with CRT readout.
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Both the DF1 and DF2 display a formatted map
with up to 64K unique data word locations (254 can
be displayed at one time) in a dot matrix according
to value.

Display Formatters

There are two Display Formatters available
with the 7D01 Logic Analyzer — the DF1 and
DF2. Both offer Timing, Mapping, and State
Table Displays in Binary, Hexadecimal and
Octal formats. The DF2 offers additional for-
mats for IEEE-488/GPIB and ASCII.

The Display formatters are dedicated for use
with the 7D01. It provides complete alphanu-
meric character generation, so that the logic
analysis package can be used in mainframes
without CRT readout (mainframe Option 01).

MAPPING.The map mode is used to display
data words in memory. Up to 254 words can
be displayed at once, in a dot matrix, accor-
ding to value. The least significant half of the
word determines the horizontal position, and
the most significant half determines the ver-
tical position. Using the FAST or SLOW
modes, a “+ " symbol will scan the map data
in the same order in which the data was load-
ed into memory. A state display (in Binary,
Hex, or Octal) shows the word at the “+"
symbol location. Use the MANUAL mode to
the “+” symbol using the cursor control.
Cursor location will be displayed at the top of
the screen.

The display map is formatted to match the
channel selection of the 7D01. If you choose
a 16 Channel display, the map will display up
to 64K unique data words, 254 at a time.
However, if eight channels are used, the map
is reformatted to use the entire display area
(a 4-bit by 4-bit matrix). And, if you choose
four channel operation, the map is reformat-
ted for full CRT use.

STATE TABLE DISPLAYS

Both the DF1 and DF2 will display state infor-
mation in Binary, Hexadecimal, or Octal for-
mats, whichever your application requires.
The DF2 offers additional formats for IEEE-
488/GPIB and ASCII. Each display presents
17 data words. An 18th word, the trigger
word, is displayed at the bottom of the CRT,
flashing when it occurs on the display.

The portion of the memory which is displayed
as a state table is selected by the cursor. Use
the cursor to page through all the data stored
in memory in various increments, so that you
get a total picture of the memory’s contents.
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Using the 7D01 and DF1 or DF2 package, you
can compare newly acquired data with
reference data. The EXCLUSIVE OR + feature
lets you display stored data on one side of the
CRT and newly acquired data from the 7D01
of the other side. You can display one page of
memory at a time. Differences in the two
fields of data will be highlighted in brightly in-
tensified light. If there are no differences, the
TABLE = indicator will light.

There are also two modes of automatic data
acquisition in the DF1 and DF2 which com-
pare the entire 7D01 memory to the reference
memory. |f a difference is detected, the dif-
ference and location will be intensified in the
display, read out at the top of the CRT, and the
number of resets required to find the error will
be displayed. This function, called RESET IF
7D01 = REF, allows full comparison of stored
and newly acquired data. To compare only the
tables selected by the cursor control, use
RESET IF TABLES =

Column blanking gives you the ability to
remove unwanted data from state displays.
Concentrate your data search by eliminating
columns, from left to right, as you find irrele-
vant data.

Other features which augment the state table
displays include ‘“reference table follows
7D01,” to compare the reference memory data
and new data, a page at a time, automatically.
And, “reference table held” lets you move the
7D01 data display and hold the reference
table, so you can compare one page in
storage to any page of the new data. The
amount of offset between the two is indicated
by cursor readout. Once the desired offset is
acheived, you can hold that offset and con-
tinue to sequence through the data, maintain-
ing a constant difference in location.

With the search mode, you can automatically
scan the 7D01 memory for a word that you've
stored in reference memory. Position the
desired word as the first word in the reference
state table, press SEARCH, and the DF1 or
DF2 will scan the 7D01 memory. When the
word is found, it is positioned to the first word
in the 7D01 display. Location is also
displayed. To repeat this operation, you simp-
ly push the SEARCH button again.

The DF2 also includes a GPIB display. This
display shows the disassembled instruction in
|IEEE-488 mnemonics familiar to the GPIB user.
A 24 pin GPIB adapter provides the monitoring
of the GPIB bus. With this adapter, the DF2
monitors activity on the bus.

Information is acquired synchronously using
the data valid (DAV) line as a clock. Up to 254 in-
structions are stored in the 7D01, disassem-
bled and displayed in format. Up to 18 instruc-
tions are displayed at one time. To view all the
instructions, scroll the data. The states of four
GPIB management lines (ATN, EOI, SRQ, and
REN) are displayed in GPIB mnemonics, and
eight data lines are displayed in Decimal or
Hexadecimal. Four more lines of data are user
definable to provide circuit information, and
are displayed in Binary. You can monitor and
display activity on the data bus, the transfer
bus (handshake lines) and the management
bus (control lines). You can display timing in-
formation with 15 ns resolution.

The DF2 also provides an ASCII display,
representing data recorded in the 7D01
memory in all 128 possible ASCII characters.
The appropriate ASCIlI character will be
displayed in 8 or 16 channel, along with the
Binary, Octal or Hexadecimal value to theright
of the character.

Digital Latches

DL 502

Digital Latches

The DL2 and DL 502 Digital Latches extend
the 7D01 Logic Analyzer's measurement
capabilities by detecting narrow pulses in a
data stream that cannot be captured by a
logic analyzer alone. Operating in an asyn-
chronous mode, the 16 channel Digital
Latches can detect spikes or glitches be-
tween system clock edges that are narrower
than the sample clock interval or as narrow as
5 ns.

In asynchronous measurements without
latching capability, high speed data
anomolies go undetected if they don’t appear
on a clock edge. With the Digital Latches, you
can expand the time frame in which informa-
tion can be stored by sampling at a slower
rate. The captured glitch is held until the next
clock edge, and then expanded to one sample
interval for display.

The DL2 plugs into any compartment of a
7000 Series Mainframe, along with the 7D01
Logic Analyzer. Data is acquired through
P6541 Probes, which plug inta the front of the
DL2. The DL 502 plugs into any TM 500 Main-
frame.

Both formatters offer a two position switch, to
select LATCH input mode or OFF. An asyn-
chronous clock input is required from the
STORE CLOCK OUT of the 7D01 to the
STORE CLOCK IN of the Digital Latch.
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Logic Analyzers, Display Formatters, and Digital Latch

The flexibility of the DL 502 allows it to be used in a variety of configurations. It can be used with all TM 500 Mainframes as a
companion to the 7D01 Logic Analyzer (as is is depicted above).

Whether you select the 7D01 Logic Analyzer
or any of the combinations (7D0O1F, consisting
of the 7D01 and DF1) or the 7D01 and DF2,
you can choose any 7000 Series Mainframe
for a powerful logic analysis system that is
fully compatible with an extensive oscillo-
scope measurement system. Performance
characteristics of the 7D01, DF1, DF2 and DL2
are listed here. Characteristics of the main-
frames may be found on pages 83 through 95.

7D01 CHARACTERISTICS

The 7D01 acquires 4, 8, or 16 Ch of data and stores the
data in a 4K memory. Data storage format is selectable as
4 Ch x 1016 bits, 8 Ch x 508 bits, or 16 Ch x 254 bits.

Data sampling can be asynchronous (internal clock) or
synchronous (external clock). In asynchronous modes,
sampling rates can be selected up to 100 MHz in the 4 Ch
mode, up to 50 MHz in the 8 Ch mode, or up to 20 MHz in
the 16 Ch mode. External sampling clocks up to 50 MHz
can be used in the 4 and 8 Ch modes, and up to 25 MHz in
the 16 Ch mode.

An invalid light (blinking light behind knob skirt) warns the
operator that he has selected:

1. A sampling rate greater than 20 MHz in the 16

Ch mode; or
2. A sampling rate greater than 50 MHz in the 8 Ch
mode.

SIGNAL INPUTS

Clock, Qualifier, and Data Input Source — Two multi-lead
P6451 Probes provide connections for 10 Ch (9 input and
ground) each. Ch 0-7 and clock are through probe 1, and
Ch 8-15 and qualifier are through probe 2. Each probe at-
taches through a 25 pin connector at the 7D01 front panel.

Clock Qualifier — Setup Hold
P6451 20 ns Ons
*External 11 ns 7 ns

*Measured at external BNC jack. For 0 ns hold time, 42
inch BNC coaxial cable is recommended.
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Input Impedance — 1 MQ paralleled by 5 pF (at probe
head).

Threshold at Probe Tips — Front panel switch selects
fixed TTL (+1.4 V 0.2 V), variable (=12 V) or split
(variable for top probe, TTL for bottom probe). Front panel
jack monitors variable threshold only.

Minimum Logic Swing — 500 mV plus 2% of threshold
voltage p-p or less, centered on the threshold voltage.

Maximum Logic Swing — —-60 V or less, to at least
threshold voltage plus 10 V. (Max non-destructive input
+60 V.)

MEMORY
Storage — 4096 bits.
Format — Front panel selectable.

Data Channels Bits per
Displayed ‘ Channel
0-3 1016
0-7 508
0-15 254

SAMPLING RATE

Asynchronous (internal clock) — Sampling intervals are
selectable from 10 ns to 5 ms in 18 steps using a 1-2-5
sequence.

Data Maximum Minimum Min. Data
Channels Sampling Sampling Pluse
Displayed Rate Interval* ‘ Width*

0-3 | 100MHz | 10ns 15 ns
0-7 50 MHz ‘ 20 ns 25 ns
0-15 20 MHz 50 ns 55 ns

*Minimum data pulse width to insure recording is one
sample interval +5 ns.

Synchronous (external clock) — + or — edge of clock
pulse can be selected to initiate sample.

Data Data
Data Max. Minimum | Set-up Hold
Channels | Clock Clock Time Time
Displayed Freq. Width* | Required | Required
0-3 50 MHz 10 ns 20 ns 0
0-7 50 MHz 10 ns 20 ns 0
0-15 25 MHz 20 ns 23 ns 0

*High and low clock width.

INTERNAL CLOCK
Crystal Oscillator Frequency — 100 MHz *0.005 MHz.

Sample Intervals — 10 ns to 5 ms/sample in a 1-2-5
sequence.

Store Clock Out Connector — Sampling clock is output
during store cycle. This clock may be either the internal or
external clock. ECL Level. Reverse terminated in 50 Q. Do
not terminate at receiving end.

WORD RECOGNIZER

Word Recognizer — 16 data inputs, Probe Qualifier and
External Qualifier. Output is true when input conditions
match settings (HI, X, LO).

Minimum
Input Pulse Width

Format (Asynchronous Mode)

Any Single Channel 10 ns or less

Channels 0-3
Any Other Combination

15 ns or less

20 ns or less
Inputs — 16 data input channels plus 2 qualifiers.
Qualifiers — Can be used to recognize 18 bit words.

Word Selection — Made using eighteen 3-position toggle
switches. Positions are HI, X (don't care), and LO.
Modes — Synchronous (looks for a match with the
selected logic states only at an external clock edge) and
asynchronous (looks for a match with the selected logic
states at any time).

Synchronous Mode

Characteristic Time Requirement

Minimum Setup Time 12.5 ns or less

l
Minimum Hold Time ! 8.5 ns or less
Async Filter — Rejects recognized words that remain true
for less than an operator selected time period. Period is

variable from 10 ns to 300 ns.

W.R. Out Connector — A recognized word produces a
displayed trigger marker and a front panel output for trig-
gering external circuitry.

Characteristic Requirement

Hl Level =19V

LO Level =01V
Impedance (Rising Edge) 50 @ +10%

TRIGGER

Source — Three-position switch provides selection of trig-
ger source from among channel 0, external (External Trig-
ger/Qualifier Input), or internal word recognizer. A display
can also be obtained with front panel MANUAL TRIGGER
pushbutton.

Channel 0 — Triggers on rising edge of CH 0 data.

External Trigger/Qualifier Input Connector (EXT TRIG/-
QUALIFIER INPUT) —

Characteristics Requirement i
Threshold +1.4V, £02V
(TTL Level)
Minimum Pulse Width 15 ns -
Maximum Safe Input -5V or less,

Voltage 1 to at least +10 V

Triggered Light — Indicates display trigger has occurred.

Trigger Marker — Trigger position on CRT display is
marked by an intensified spot. Spot appears on all dis-
played channels.

DATA POSITIONING

Three-position switch selects between pre-trigger, center-
trigger, and post-trigger modes. In the pretrigger mode
=90% of the displayed data occurs before the trigger and
=10% after. In the center-trigger mode =50% of the data
occurs before the trigger and =50% occurs after. In the
post-trigger mode =10% of the data occurs before the
trigger and =90% after.



7000 AND TM 500 SERIES

CURSOR

Word Selection — Cursor appears as a movable second in-
tensified spot on the CRT display. It is used to select and
mark a word.

Coarse and Fine Position Controls — Coarse control
moves cursor in increments of 16 sample intervals. Fine
control moves cursor in increments of 1 sample interval.

Cursor to Trigger Position CRT Readout — The difference
in sample interval bits between cursor position and trigger
position is displayed by the CRT readout at the top, right-
hand portion of the CRT graticule (e.g., TRIG £ XXX).

Cursor Position Binary Data — The logic state of each
displayed channel coincident with the cursor position is
displayed in Binary by the readout at the bottom of the
CRT (HI=1; LO=0).

Cursor Byte Display — The two-position CURSOR BYTE
jumper selects the display format of the cursor readout to
either a 3-bit or 4-bit byte. In 16 channel/3-bit byte format,
the most significant byte group remains 4 bits.

DISPLAY

Type — Data is displayed as a timing diagram. The
number of sample intervals between the trigger and the
word selected by the cursor appears as an alphanumeric
readout. The word selected by the cursor is displayed as
ones and zeros in 3-bit or 4-bit groups.

Display Time — A rotary control is used to select the time
for which stored data will be held for display before a new
record cycle starts. Variable from less than 1 s to at least
10 s. A detent position provides indefinite storage of data.
A new record cycle can be started at any time by pushing
the MANUAL RESET button.

Vertical Display Controls (VERT POS/MAG) — A variable
vertical magnifier control magnifies the on-screen display
from X1 to X5. A concentric vertical position control posi-
tions the display within the graticule area.

Horizontal Display Controls (HORIZ POS/MAG) — A
variable horizontal magnifier control magnifies the on-
screen display from X1 to approximately X10. A concentric
horizontal position control positions the display within tie
graticule area.

Display Format — Selectable by a switch (DATA CHAN-
NELS).

Format ’ Bits/Chan | Display

Chan 0-3
Chan 0-7
Chan 0-15

508 bits 2 groups of 4 traces each
254 bits 4 groups of 4 traces each

1016 bits ‘ 1 group of 4 traces

CRT Retrace Blanking Time —

Format | Bits Blanked
Chan 0-3 8 bits
Chan 0-7 4 bits
Chan 0-15 2 bits

Trigger Intensified Marker — Intensified zone indicating
the trigger point, selectable by a switch (DATA POSITION,).

Intensified Zone

Data Position
Location

Switch Setting

Pre-trigger Near extreme right of display
Center-trigger Near center of display
Post-trigger Near extreme left of display
Trigger Intensified Marker Accuracy — Position of inten-
sified zone with respect to word recognizer output.

Sample Interval Maximum

Control Setting Bit Error
10 ns +4 bits
20 ns +3 bits

50 ns to 5 ms +1 bit

DATA OUTPUT

Connector — A 25 pin connector (inside 7D01) provides
output of stored data from the 7D01. It also provides con-
trol signals necessary for transfer of that data to other
equipment. All outputs are ECL levels.

Flag — A positive-going edge on this pin indicates the end
of each channel.

Format — 2 pins are used to identify the stored format as
4 channels x 1016 bits, 8 channels x 508 bits, or 16 chan-
nels x 254 bits.

Frame — Occurs every 16th sweep. A positive-going edge
indicates end of channel 3. Negative during channel 3.

Display/Store Mode — Store HI
Display LO

Trigger Marker Output — LO = marker point in data
stream.

External Display Clock Input — Allows data output at ex-
ternally selected rates 1 Hz-2 MHz.

POWER

Line Voltage Ranges — Determined by the 7000 Series
Oscilloscope Mainframe.

Power Consumption — 32 W at nominal line voltage.

ENVIRONMENTAL

Temperature — Operating: 0°C to +40°C. Nonoperating:
—40°C to +75°C.

Altitude — Operating: to 15,000 feet. Nonoperating: to
50,000 feet.

Vibration — With the 7D01 and DF1 or DF2 combined, fre-
quency swept from 10 to 50 cps at one minute per sweep.
Vibrate for 15 minutes along each of the 3 major axes at
0.015 inch total displacement. Hold 3 minutes at any major
resonance, or if none, at 50 cps. Total time, 54 minutes.

Shock — Operating and nonoperating: 30 g's, 'z sine, 11 s
duration, 2 shocks in each direction along 3 major axes,
for a total of 12 shocks.

INCLUDED ACCESSORIES
Two, P6451 Data Input Probes (010-6451-03).

DF1 CHARACTERISTICS

The DF1 reformats the output of the 7D01 in a choice of
five display formats including Timing, Mapping and state
table displays in Binary, Hexadecimal and Octal. It im-
poses no significant electrical characteristics on the 7D01
which affect measurement parameters.

DF2 CHARACTERISTICS

The DF2 reformats the output of the 7D01 in a choice of
seven display formats including Timing, Mapping and
state table displays in Binary, Hexadecimal, Octal, ASCII
and |EEE-488/GPIB. It imposes no significant electrical
characteristics on the 7D01 which affect measurement
parameters.

INCLUDED ACCESSORIES

GPIB Probe Adapter for the P6451 (103-0209-00). (A 24 pin
|IEEE Standard Connector with quick connection to the
P6451 Probe Head.)

DL2 CHARACTERISTICS

The 16 channel DL2 aids the 7D01 measurement
capabilities by detecting narrow asynchronous pulses of
less than one sample interval or as narrow as 5 ns in a
data stream. The DL2 plugs into any compartment of a
7000 Series Mainframe. Two 25 pin connectors connect
the DL2 with the 7D01. Data is acquired via two P6451
Probes which plug into the front panel of the DL2.

Minimum pulse width to initiate latch — 5 ns.

Minimum amplitude to initiate latch — 500 mV centered at
threshold.

Minimum sample interval asynchronous clock — 50 ns.

DL 502 pigital Latch

The TEKTRONIX DL 502 Digital Latch extends
the logic analyzer's measurement capabili-
ties. The Digital Latch aids in detecting nar-
row pulses in a data stream that cannot be
captured by a logic analyzer alone. Operating
in an asynchronous mode, the 16 channel
Digital Latch can detect spikes or glitches
between system clock edges that are nar-
rower than the sample clock interval or as nar-
row as 5 ns.

In asynchronous measurements without
latching capability, high-speed data
anomalies go undetected if they do not ap-
pear on a clock edge. The DL 502 Digital Latch
allows you to expand the time frame in which
information can be stored by sampling at a
slower rate. The DL 502 captures the glitch (or
pulses which are narrower than one sample
interval) holds it until the next clock edge,
then expands it to one sample interval for
display.

The DL 502 plugs into any compartment of a
TM 500 Mainframe. Two 25 pin connectors
connect the DL 502 with the 7D01 Logic
Analyzer. Data is acquired via P6451 Probes
which plug into the front panel of the DL 502.

A two-position switch allows the user to
select either the LATCH input mode or OFF.
An asynchronous clock input is required from
the STORE CLOCK OUT of the 7D01 Logic
Analyzer to the STORE CLOCK IN of the DL
502.

SPECIFICATIONS
Minimum pulse width to initiate latch — 5 ns.

Minimum amplitude to initiate latch — 500 mV centered at
threshold.

Minimum sample interval asynchronous clock — 50 ns.

T e S e e = e
ORDERING INFORMATION

7D01F1 Logic Analyzer............. $5100
7D01F2 Logic Analyzer (7D01 and

DF2 Display Formatter) ............ $5700
7D01 Logic Analyzer .. ............. $3770
DF1 Display Formatter............. $1530
DF2 Display Formatter............. $2140
DL2Digital Lateh . ...xvvvmevonnnms $1650
DL 502 Digital Latch ............... $1480
7603 Oscilloscope* . .. ............. $2555
Option 01 (Deletes one readout board). . ........ Sub $300
7704A Oscilloscope* .............. $4220
Option 01 (Deletes one readoutboard). . ........ Sub $300

e e e e A T T

To modify your present 7D01 to include the new clock
qualifier feature order Clock Qualifier* modification kit.

040-0891:00 . oo v« somns somse 6 woese simimny msr 8 smms e g $70**

*See pages 83 through 110 in this catalog for details on
these and additional 7000 Series Mainframes. See pages
111 through 132 for details on complementary 7000 Series
Plug-ins.

**Price does not include installation.

Tektronix offers maintenance training classes on Logic
Analyzers and a new multi-media training package on Logic
Analyzer Concepts. For further training information, con-
tact your local Field Office or request a copy of the
Tektronix Customer Training Catalog on the return card at
the back of this catalog.
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7000 AND TM 500 SERIES

Logic Analyzer Companion Instruments
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7D11 Delay Counter

The 7D11 lets you add delay to your 7DOf1
Logic Analyzer trigger. The 7D11 delays by
time as well as digital events. Both units pro-
vide a trigger pulse output upon counting a
pre-selected number of digital pulses.

For example, you can start the delay counter
with the W. R. out pulse, count some number
of clock pulses, and then supply an external
trigger to the 7D01. See page 124 for com-
plete details.

EVENTS DELAY COUNT

DD 501 DIGITAL DELAY

DD 501 Dig.ii.#l Delay |

The DD 501 provides delay by events in a
plug-in for TM 500 Mainframes. Using five
thumbwheels on the control panel, the
operator can set any desired delay from 1
through 99,999 events. When the number of
input events reaches the preset count, the
DD 501 will put out a trigger pulse which can
be used for triggering a logic analyzer,
oscilloscope, or counter.

For complete information and specifications
see page 217.

A6701 word Recognizer

Gate Emulation: AND, NAND, OR, NOR
Expandable in 18-bit increments

1 to 18 Bits at 50 MHz Clock Rate

Up to 72 Bits @15 MHz Clock Rate

Accommodates all Logic Families

Synchronous Qualified Clock and Level
Modes

Glitch Filter
“

The new A6701 18 Bit Word Recognizer pro-
vides easy-to-use, uniquely configurable gate
emulated triggering for digital troubleshoot-
ing. Besides conventional AND word recogni-
tion, the A6701 can be configured to provide
NAND, OR, NOR or a combination of user-
defined logic triggering. Both synchronous
and asynchronous modes are provided along
with such features as WORD-WORD selec-
tion, threshold voltage selection and glitch
filter. In the synchronous mode, you may
select either a level or qualified clock output.

For complete information and specifications
see page 290.

WR 501 word Recognizer

with Digital Delay

The WR 501 is a 16 bit parallel Word
Recognizer with digital delay that produces
trigger pulses when a preselected word oc-
curs. It occupies one plug-in position in any
TM 500 Series Power Module Mainframe.

The WR 501 may be used separately as a
word recognizer to generate triggers for os-
cilloscopes or other measurement instru-
ments. It gives you fast accessto any unique
word in the data stream.

SPECIFICATIONS
Inputs — 16 data inputs plus a clock and qualifier.

Word Selection — Made using sixteen three-position toggle
switches. Positions are HI, X (don't care), and LO.

Qualifier — Can expand the word recognizer to 17 bits, act
as a gate for the external clock or do both.

Clock — Selects positive- or negative-going edge of clock
input signal. Used for synchronous operation.

Modes — Front panel selection of synchronous word
recognition (a trigger is produced only when the operator
selected word occurs at a clock edge; either position,
positive or negative edge, may be selected), or asyn-
chronous word recognition (a trigger is produced anytime
the recognized word occurs).

Synchronous Mode —
Minimum Set-up time 18 ns

Minimum Hold time Ons
(Filter is automatically disabled)

Asynchronous Mode and Filter —
Minimum coincidence time is variable from 15 ns or less to
200 ns or more.

e 3T i T R ks i i o e e S o 0
ORDERING INFORMATION

WR 501 Word Recognizer............ $1850
“



SONY®/TEKTRONIX®

308 pata Analyzer

The 308 is a 20 MHz, four-in-one portable Data
Analyzer. It provides Parallel Timing, Parallel
State, Serial State and Signature Analysis, in
an easy to use convenient package.

With the color coded keyboard you can easily
control all the functions of the 308 Data
Analyzer.

The 308’s unique menu readout displays all of
the status and operator mode information on
its self-contained CRT. The status information
is always displayed as the first line in all
modes of operation. This provides you with in-
stant identification of what you’re doing
before, during and after data acquisitions.

The 308 Data Analyzer provides data acquisi-
tion via one 8 channel high impedance probe (1
M, 5 pF) for parallel timing and parallel state
modes. For serial and signature acquisitions a
single channel high impedance probe (10 M{),
13 pF) is used. All four modes are provided with
a selectable threshold, TTL or Variable (+12 to
—12 V), to allow data acquisitions from any
digital logic family.

Input formats are selectable between Hexa-
decimal, Binary, Octal or Decimal. For the
Parallel State Mode direct display of acquisi-
tion memory is provided in Hex, Binary and Oc-
tal simultaneously.

In the Serial State Mode the display provides
readout in Hex, Binary and ASCII sim-
ultaneously, plus parity error indication.

In the Parallel Timing mode a unique select-
able Memory Window is provided to allow you
to select the section of acquisition memory
you wish to view. The window size is program-
mable for 42, 84, or 168 bits of display width.

A cursor mode is provided for Parallel Timing,
Parallel State and Serial State that gives word
position information with respect to the
delayed trigger word. For Parallel Timing the
cursor provides decoding of the timing
diagram in any one of the four formats.

The 308 Data Analyzer comes with an 8 x 252 bit
Reference Memory to provide compare and
“Restart If” functions. The Reference Memory
“Restart If” function can be used in both
Parallel modes and the Serial State mode.

The 308 can have up to 16 bits of external word
recognition with an optional probe. The 308
provides a Word Recognizer Trigger Out signal
(TTL) to trigger other external equipment. An
external qualifierinput, selectable for trigger or

Data Analyzer

clock, is provided; and when used in conjunc-
tion with the 8 channel data probe, plus the
word recognizer probe, yields a total of 25 bits
of word recognition for triggering.

The 308 Signature Analysis portion gives
signatures in two different modes, Repeat
and Hold. In the Repeat mode, a signature is
taken and displayed; once displayed the 308
takes another signature. This process repeats
until the stop key is pressed. In the hold mode
the 308 allows the acquisition of signatures
manually. By pushing the Hold Key the 308
will acquire and display up to eight signatures
simultaneously on the screen.
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Data Analyzer

CHARACTERISTICS

Signal Inputs
Parallel Timing & State
Multiline probe-tip, 8 Data lines, 1 clock & 1 ground lead.
Maximum Number of Inputs — 8.
Input Impedance — 1 MQ, 5 pF.

Logic Swing
Minimum — 500 mV +2% of threshold voltage p-p.
centered on threshold voltage.
Maximum — =40 V or less, to at least threshold voltage.

Maximum Non-destructive Input Voltage
—40Vto +40 V.

Width of Data input — Minimum.
10 ns, with 400 mV overdrive from threshold voltage.

Threshold Voltage — Selectable.
TTL — +1.4V to +0.2 V.
VAR — —-12V to +12 V.

Input mode — Selectable.
Sample or Latch (to 5 ns with 500 mV overdrive voltage).

Serial State
Single channel probe input
Input Impedance — 10 MQ, 13 pF.
Non-destructive Maximum Input Voltage
500 V peak at probe tip
250 peak at bnc input connector.
Logic Swing
Minimum — 500 mV + 2% of threshold voltage, peak-to-

peak centered about the threshold.
Maximum — +30 V peak.
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Selectable Parity — ODD, EVEN or NONE.

Selectable Bits Per Character — 5, 6, 7 or 8 bits (includes
parity if active).

Selectable Input logic — Positive or Negative (at probe tip).

Synchronizing Word (Synchronous mode only) — Program-
mable to require two equal words. If not programmed
defaults to ASCII word SYN.

Hunt Word (Synchronous Mode Only) — Programmable to
require one word. If not programmed, defaults to
HXXXXXXXX” (Not defined). One Hunt word is equal to 3
Hexadecimal “FF"s (Line idles).

Stop Bits (ASYNC ONLY) — Responds to one or more.

Signature Analyzer

Single channel data input via probe 10X — 10 MQ; 13 pF
Clock start, and stop inputs provided by Data Acquisition
probe. Slip-on tip to allow characterization of tri-state
buss lines.

Clock
Parallel Timing & State
External Clock: Period — Minimum — 50 ns.

Pulse Width, Minimum:
High-Logic Level — 24.5 ns.
Low-Logic Level — 24.5 ns.

Data Setup Time, minimum — 25 ns.
Data Hold Time, minimum — 0 ns.
Internal Clock: 20 MHz.

Sample Interval, minimum — 50 ns.

Data Pulse Width to ensure sampling
Minimum — 1 sample interval +10 ns.

Sample Intervals — 50 ns to 200 ns/sample in 1-2-5 se-
quence.

Qualifier Input

Selectable-Trigger or Clock

Input Threshold — TTL Level +1.4V 0.2 V.
Maximum Input Voltage — —5V to +10 V peak.

Serial State
Synchronous or Asynchronous

Internal clock for asynchronous mode selectable via
keyboard — 50, 75, 110, 134.5, 150, 200, 300, 600, 1200,
1800, 2400, 4800 and 9600 bits per second (baud rate).

Internal Clock Accuracy = +0.02%.
External Clock for Asynchronous mode — Up to 9600 baud.
External Clock for Synchronous mode — Up to 9600 baud.




SONY®/TEKTRONIX®

Memory
8 X 252 bits Data Acquisition Memory.
8 X 252 bits Reference Memory.

Trigger
Parallel Timing & State
Synchronous or Asynchronous.
External Qualifier.

Data Word Recognizer — 8 Ch programmable in Hex,
Binary, Octal or Decimal.

External Word Recognizer Probe — 16 Ch, programmable in
Hex, Binary, Octal or Decimal.

Input threshold — TTL(+1.4V +0.2V).
Word Recognizer Trigger Out — TTL level (+1.4 V %0.20).

Trigger Delay — Programmable from 0-65535 delay by
clocks.

Data Position — Selectable in Pre- or Post-Trigger
Positions, First Trigger Mode (Internal Select).

Serial State

Data Word Recognizer — Programmable to require a se-
quence of two words (or characters).

External Trigger — Programmable for one bit 0, 1, or “X".

Trigger Delay — Programmable from 0 to 65535 delay by
word count (character).

Data Position — Selectable for Pre- or Post-Triggering.

Framing Error Detection — When a valid stop bit is not
detected, data acquisition is stopped.

Display
Status information of the 308 is always displayed at the top
of the screen. Also, the menu of the 308 is displayed with all
fields visible. In the Serial State the 308 provides an extend-
ed menu for additional Serial capabilities.

Timing Diagram
Programmable Window Memory size.
Cursor Position Pointer and Word Decode.
Positive or Negative Display Logic.

' TIMING  STATE

PARALLEL PARALLEL  SERIAL
STATE

%

308 pATA ANALYZER

Parallel State

Displays Hex, Binary & Octal simultaneously for quick
decode.

12 Word Display Table.

Search Mode — Inverse video highlighting.

Compare Mode — Inverse video highlighting of differences
Positive or Negative display logic.

Serial State
Displays Hex, Binary, & ASCII simultaneously.
12 Word or Character Display.
Search Mode, Inverse Video Display of Word.
Compare Mode; Inverse Video Display of Differences.
Positive or Negative Display Logic.

Signature

Displays the edge selects for clock, start and stop. Also
displays each signature taken simultaneously.

Displays a 4 digit signature.
Displays Characters — @ -9, A,C, F, H, P, U.

PHYSICAL CHARACTERISTICS

1105 Power Supply provides 1.5to 2 hrs. of nominal
operation.

Size: 4.61 inches in height (11.7 cm), 9.3 inches wide (23.7
cm) with handle, 13.9 inches depth (35.9 cm).

Weight: 8 b (3.7 kg) without probes, 10 Ib (4.5 kg) with probes.
Power — 90 V to 132 V ac, 180V t0 250 V ac,

48 Hz to 440 Hz.

Consumption — 40 W maximum.

Temperature Range — 0°C to 50 °C, operating.

Included Accessories — Each 308 Data Analyzer comes
with an accessory pouch, one 8 channel Data acquisition
probe, with harmonica connector, plus springed hook clips,
a power cord and slip-on tip.
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ORDERING INFORMATION

308 DataAnalyzer ................. $3500
Option01 P6406 Word Recognizer Probe....Add$420
1105 Battery Power Supply .. ... ... $1100
Option 01, 230 V Operation .............. No Charge

The SONY®/TEKTRONIX® 308 is manufactured and
marketed in Japan by Sony/Tektronix Corporation, Tokyo,
Japan. Outside of Japan the 308 is available from Tektronix,
Inc., its marketing subsidiaries and distributors.
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Logic Analyzer Accessories

P6401 Logic Probe

The small, lightweight, hand-held P6401 in-
dicates the state of logic levels in TTL, DTL, or
any other system with threshold between 0.7
and 2.15 volts. A strobe input can be used to
detect the coincidence of logic signals at two
points. An indication of whether a logic pulse
has or has not occurred can be obtained in a
“store” mode.

Power may be obtained from the unit under
test or any 5 V supply.

Two bright lights in the probe tip indicate con-
dition of the logic signal.

Indication
Steady red light
Steady green light

State or Condition
Steady high state
Steady low state

Pulse trains (normal
logic switching)

Blinking red and green
light at full intensity

Abnormal state (between No lights
high and low)
Open circuit No lights

Excessive input voltage
greather than6 V

Both red and green
lights Iit
Alternating between Blinking red light
high state and

indeterminate state

Alterrnating between
low state and
indeterminate state

Blinking green light

Single or very low
duty cycle logic pulse

Using STORE mode, one
light will be on initially.
Event has occurred when
second light is lit.

SPECIFICATIONS
Low State Input Voltage Range — 0Vto +0.7V £0.125 V.
High State Input Voltage Range — 2.175V = 0.125Vto Vcc.
Minimum Recognizable Pulse Width — 10 ns.
Impedance — =7.5 kil paralleled by =6 pF.

Minimum Circuit Resistance for Open Circuit Indication —
10 k.

Max Safe Input — +150 V (dc or RMS).

Minimum Recognizable Strobe Pulse Width — 20 ns.
Max Safe Strobe Input — + 30V (dc or RMS).

Strobe Input Impedance — 5.6 kQ within 20%.

ORDERING INFORMATION
P64015ftProbe (010-6401-01)......... $120

Includes: Hook Tip (206-0114-00)
Strobe Lead (175-0958-01)
Strobe Lead (175-0958-00)

Probe Tip to 0.025 in square pin adapter
(206-0137-01)

White Plug (348-0023-00)
2 Alligator Clips (344-0046-00)
Accessory Pouch (016-0537-00) not shown
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P6406/P6451 probes

P6406 Replacement Word Recognizer Probe — For
SONY/TEK 308 only.
(010:8408:08): - . oo wwven wmins @ wm v s 5 s w0 $440.00

P6451 Replacement Active Probe —
(010-6451-03) For WR 501, 7D01, 7D01F, 7D01F2. Two probes

are needed for 16 channeloperation ............. $470.00
(010-6451-05) For SONY®/TEKTRONIX® 308 only, with
right-angleconnector .......... ..o, $470.00
BNC Cable — 500, 8 in
(012-0078-00) . 5 s v won ven & 50 3 v wod ¥ e s ¥ 6o $17.00
1 5
6

1. Retractable Hook Tip — Suitable for use with P6401

Logic Probe.

(033:006:00) . v o s w0 vmn w oo 9 s wus BomE BEE E e § $7.75
2. Pomona Hook Tip to 6-32 —

(344-0267-00) .. ...... ..ttt $3.25
3. Probe Pin Tip — Accepts 0.025 in IBM SLT pin. Slip on.

(206-0209-00) . ..... ...ttt $2.90
4. Probe Tip — Flexible probe tip to fit 0.025 in square pin.
(206-0193-00) .. ........ovinnniiiiie s, $6.50
5. Miniature Alligator Clip —

(344-0046-00) . ....... ..o $1.10
6. Clothes Pin IC Clip —

(003-0709-00) . .........c.i i, $26.00
7. Probe Pin Tip — Accepts 0.025in IBM SLT pin. Screw on.
(R06-01348:03) ooov v s sois vaii s 5o 555 % 50 550 3 Son mm $3.50
8. Probe Ground Lead Adapter — #6-32t00.025in IBM SLT
square pin.

(206-0137-01) . ... ... i $1.50

9. Miniature Probe Tip Adapter — For testing integrated

circuits. Package of 10.
(015-0201-04)

Additional accessories are described on pages 285, 288 and

289.

1. 10 Wide Comb — 10 inch leads with grabbers not includ-
ed.

(012-0747-00) .........ooviviiniiinn. $40.00

2. 20 cm Individual Connectors — Grabbers not included.

(012:0655-02) ...........c0vviiiiiinniiinnnnn. $70.00

3. 10 Wide Comb — With Harmonica Connector.

(Q12:0B00:00); « -.covs s wussn s svasis swssvers svsis s & s s $20.00

4. Clothes Pin IC Clip —

(003-0709-00) ............coivninininnninnnnnnnn, $26.00

5. GPIB Connector —

103:0209:00)) . « i v s wanas e v s wwn 4 wen § 9% Bl $75.00
6. 16 Pin Low Profile Dip Clip — Can be used with 14 or 16
pin IC's.

(015-0330-00) ...........ciiririiiiii $25.00
7. Grabber Tip —

(20B:0222:00) .« « cie s 5 wsses wsr wing a5 weds o o A @ $2.75

8. 40 cm, Color Coded Replacement Lead Set* — For the
P6450 Probe or the P6451 Probe. 10 leads/set connects
probe lead to 0.025 in, square pins.

(012-0655-01) . ... $40.00

9. 40 cm Individual Connector* — 10 wire with Pomona
Grabbers.
(D12:0670-00) . & o cive 5 v wvia v smie wami s sais o sels el $65.00

“Note: EMI can exist with the 40 cm length. This can be a
problem if using a digital latch.

40 Pin Low Profile Dip Clip — 10cm cable (order M/F adapter

below)015-0339-00 ........... ..ot $40
40 Pin Low Profile Dip Clip — 30 cm cable (orde M/F adapter
below)015-0339-02 . . ... ... ... $40

Male Adapter for 40 Pin Low Profile Dip Clip — For use with
PM 101/7D02 General Purpose Personality Module (or with
individual leads such as the 10-wide comb set 012-0747-00)
380-0560-05 ........  § R DR TR L SeR P NEE 1a6E $6.25

Female Adapter for 40 Pin Low Profile Dip Clip — For use
withdedicated 7D02 personality modules 380-0647-01 $9.25

Probe Holder — Clip-on holder accommodates probe pod
for P6451.

(352:0473-01) .........coiiiiii . $2.75
BNC Cable — Used with the Digital Latch
(012:0118-00) ..o, $16.00



“The Graphic Standard”

Graphics, the true universal language. For 12
years, Tektronix has set the standards by
which graphics information is measured. In
resolution. Size. Software. Service. Reliabili-
ty. Compatibility. And breadth of product
line. Whatever your own standards of pro-
ductivity and graphics performance, you can
turn to Tektronix.

For additional product information and de-
tails on interfacing, software and accessory
support, please indicate your interest on the
reply card at the back of the catalog.

CONTENTS

Computer Display Terminals 46, 47, 49, 50
Color Graphics Terminal 48
Computer Graphics Software 51, 55
Desktop Computers 52-53
Desktop Computer ROM Packs and Options 54-55
Digital Plotter 56-57
Hard Copy Units 58-59
Matrix Printers and Storage Systems 60

Peripherals (Digital Cartridge Tape
Recorder/Drive, Graphic
Tablets and Joystick) 61
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Computer Display Terminal

4014-1/4015-1

19 in (48.3 cm), Direct-View Storage Display

Selectable Formats in Alphanumeric and
Graphic Modes

High-Resolution, Interactive Graphics
Capability

Plug-In Intelligence Options
APL Character Set Available

T S e e e P e T [ TS AR P ST
We've added some intelligent choices to the
choicest of graphics. Tektronix’ famous
4014-1 has long been a favorite for display of
large data bases and precise detail. Its
flicker-free 483 mm (19”) screen offers priced-
right performance for applications in map-
ping, design, manufacturing, medicine,
energy exploration and many other diverse
disciplines.

Recently, Tektronix has augmented the
4014-1 and APL language 4015-1 performance
with plug-in firmware options adding power-
ful firmware capabilities like keyboard pro-
grammability, local symbol design, scaling,
clipping and rotation. In many instances, they
can reduce data transmission costs by 50
percent or more, with the aid of local interac-
tive intelligence.

Big Screen. Big Features. The 4014-1 and
4015-1 offer 1024 (x) by 780 (y) displayable
points standard and up to 4096 (x) by 3120 (y)
displayable points with the optional En-
hanced Graphics Module. Its 12 million point
capability is more than sufficient to solve
most complex mapping and design tasks.
Full 96-character ASCII includes four
program-selectable alphanumeric formats
which display up to 8512 characters at once.

Of course, the 40141 and 4015-1 are im-
mediately compatible with the full range of
Tektronix peripherals, including the 4631
Hard Copy Unit, the 4923 Digital Cartridge
Tape Recorder, B-Size 4662 and C-Size 4663
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Interactive Digital Plotter, plus others. Op-
tional minibus extender allows expanded ac-
cessory and peripheral capability. And
Tektronix PLOT 10 Software provides a library
of proven graphics packages. PLOT 10 offers
versatile modular software for all levels of
users. PLOT 10 Terminal Control System to
link to existing applications, PLOT 10 Easy
Graphing for rapid generation business or
scientific graphs. For device independent ap-
plications projects add our PLOT 10 Interac-
tive Graphics Library.

Options 5, 40 and 41: local enhancements
with up to 26K of RAM. Attractively priced,
this series of local capabilities lets you recall
complex displays with a single keystroke.

You can enlarge, reduce and rotate picture
elements with ease. You can design your own
stroke-drawn characters and symbols, and
position them anywhere on the screen using
the built-in crosshair cursor. You can also
command local and program control of
Tektronix tape drive, plotters, the 4907 File
Manager and 4953/54 Graphic Tablets. You
enjoy maximum graphic interactivity without
mainframe costs or transmission line
glitches.

The 4014-1 has become standard equipment
to many phases of research, medicine, engi-
neering, business, energy-related fields, car-
tography, manufacturing and others where
its price/performance practically lends itself.

Tektronix offers maintenance training classes on in-
struments in the 4010 DVST Graphic Terminal Series. For
further training information, contact your local Field Office
or request a copy of the Tektronix Customer Training
Catalog on the return card at the back of this catalog.

SPECIFICATIONS

Display Medium — Direct View Bistable storage crt.
Display Area — 15 in (38.1 cm) wide x 11 in (27.9 cm) high.
Alphanumeric Mode — 4014-1 Full ASCII character set (94
printing characters).

4015-1 Full ASCII and APL character sets (188 total prin-
ting characters).

Character Format — Four program-selectable formats:
1) 74 characters per line with 35 lines per display.
2) 81 characters per line with 38 lines per display.
3) 121 characters per line with 58 lines per display.
4) 133 characters per line with 64 lines per display.

Alphanumeric Cursor — 7 x 9 dot pulsating cursor.

Keyboard — Typewriter paried upper and lower case with
auto repeating keys. 4015-1 adds APL character set.
Graphics Mode — Vector drawing time 5,000 in/s (127
m/s).

Information Density — 1024(x) by 1024(y) addressable
points (10 bits). 1024(x) by 780(y) viewable points.
Interactive Graphic Mode — Thumbwheel controlled

crosshair cursor. 3 thru 1024 addressable points horizon-
tally. O thru 780 addressable points vertically.

ORDERING INFORMATION

4014-1 Computer Display Terminal with
Standard Data Communications

Interface ....................... $13,450
Option 34, Enhanced Graphics Module
(factory installedonly)....................... Add $925

4015-1 Computer Display Terminal with
Standard Data Communications

Interface ....................... $15,400
Option 34, Enhanced Graphics Module
(factory installedonly)....................... Add $925

OEM terms available on these products.



4016-1

25 in (63.6 cm) Direct-View Storage Display

High-Resolution, Flicker-Free Graphics

Selectable Formats in Graphic and
Alphanumeric Modes

Plug-In Intelligence Options

The easiest viewing, most exceptional
graphics ever. The 4016-1 was built for
designers of electronic ciruit boards, utility
networks, automotive components, schemat-
ic diagrams, street maps or similar applica-
tions who need to work with fine detail while
maintaining the total picture perspective.

With its big 635 mm (25”) diagonal screen,
4096 (x) by 3120 (y) viewable points, and finely
etched 10 mil wide vectors, the 4016-1 is
uniquely suited for displaying highly complex
graphics. Using a Direct View Storage Tube
(DVST) display, graphic lines are sharp,
stable and flicker-free, simplifying the study
of fine details. Thumbwheel-controlled
crosshair cursor makes it easy to interactive-
ly manipulate the display.

Over 15,000 displayable characters. Besides
enabling display of more high density graphic
information than any other terminal available,
the 4016-1 provides high density
alphanumerics for applications, from graphic
labeling to newspaper page layout. Over
15,000 characters may be displayed
simultaneously and may be formatted as 179
alphanumeric characters per line, like a line
printer, or in two 85 character columns, like
an open book.

Three other larger character formats are stan-
dard with the 4016-1, the largest of which is
suitable for group viewing.

Complete Tektronix 4014-1 compatibility. The
4016-1 is compatible with 4014-1 application
software, communication support, and other

Tektronix peripheral devices. The 4016-1 is
supported by the family of PLOT 10 software
products.

Plug-in intelligence. Using the modular 4010
bus structure, add-on low-cost options in-
clude up to 26K of usable graphics display
memory, scaling, relative graphics, clipping,
circular arc generation, rotation by 1° in-
crements, user definable stroke characters,
programmable keyboard, GPIB interfacing to
the intelligent 4924 Digital Cartridge Tape
Drive, 4907 File Manager, and 4662 and 4663
Interactive Digital Plotters, plus the 4953 or
4954 Graphics Tablet.

Commands also allow a user to digitize data
with distance, time, or gradient filtering; edit
graphics from a host computer, local 4907,
4924 storage device or Option 40 program-
mable keys. Implement off-line plotting by ac-
cessing data via local storage devices.

Added enhancements. The 4016-1 includes a
convenient detachable keyboard and de-
tachable display.

Other standard enhancements include hard-
ware generated solid, dashed, and dotted
lines; point plotting with software control-
lable point sizes and incremental ‘“relative
graphics” plotting.

Hard copy compatibility provides 216 mm x
279 mm (8%2" x 11”) hard copies from our
dependable, dry-process 4631 Hard Copy
Unit.

Tektronix offers maintenance training classes on in-
struments in the 4010 DVST Graphic Terminal Series. For
further training information, contact your local Field Office
or request a copy of the Tektronix Customer Training
Catalog on the return card at the back of this catalog.

SPECIFICATIONS

Display Medium — Direct View Bistable storage CRT.
Written image bright green on green background.
Display Area — 18 in (45.4 cm) wide x 13.5 in (34 cm) high.
Character Set — Full ASCIl character set (94 printing
characters).
Standard Character Format

1) 74 char/line by 35 lines.

2) 81 char/line by 38 lines.

3) 133 char/line by 64 lines.

4) 179 char/line by 86 lines.
Optional Character Formats

1) 74 char/line by 35 lines.

2) 81 char/line by 38 lines.

3) 121 char/line by 58 lines.

4) 133 char/line by 64 lines.
Alphanumeric Cursor — 7 x 9 dot pulsating cursor.
Keyboard — Typewriter paried upper and lower case with
auto repeating keys.
Graphics Mode — Vector drawing time is 8000 in/s (20,000
cm/s).
Information Display — 4096(x) by 4096(y) addressable
points (12 bits). 4096(x) by 3120(y) viewable points.
Vector Formats — 5 formats, including straight, dotted
and dashed lines.
Point Plotting Modes — Point Plot Mode: special Point
Plot Mode absolutely addresses points with program con-
trol of plotted point size. Incremental Plot Mode relative
addressing 1 of 8 directions, one step at a time.
Interactive Graphic Mode — Thumbwheel controlled
crosshair cursor. 0 thru 1023 addressable points horizon-
tally. 0 thru 780 addressable points vertically.
Hard Copy Mode — Switch selectable hard copy of
screen using the 4631 Hard Copy Unit.

ORDERING INFORMATION

4016-1 Computer Display Terminal with
Standard Data Communications _
Interface . . ..................... $19,500

OEM terms available on these products.
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Color Graphics Terminal

4027

Full Color Graphics and Alphanumerics
PLOT 10 Compatible
Fully Supported Color Capability

Dynamic Displays Created Easily

Tektronix makes it practical to add the color
dimension. The 4027 offers all the easy data
entry, scrolling, and graphics capabilities of
the Tektronix high performance 4020 raster-
scan family. Most importantly, it provides the
kind of fully supported color capabilitiy you
could expect only from the world’s graphics
leader.

Full-color graphics, easy to grasp. Colors are
selected from a 64-color palette with up to
eight colors displayable simultaneously. For
specifying lightness, saturation and hue,
you'll find the 4027 system as easy as it is
versatile.

Local capabilities include colored vectors,
characters, symbols, and polygon fill. Firm-
ware enables a second color to border the
polygon. . . and allows user selection of up to
120 different patterns or color combinations
for sepcial applications. Because the
capabilities are initiated by firmware, not
software, 4027 operation makes minimal de-
mands on host computer communications.

Easy-to-use graphic software. For graphic
representation, the 4027 uses color-enhanced
PLOT 10 Easy Graphing Software. Easy
Graphing simplifies even non-programmer
construction of up to six curves or colored
bar charts, line graphs with special symbols
and dashed lines, legends, titles, and grids.

For more general color graphic applications,
Tektronix offers the new PLOT 10 Interactive
Graphics Library. IGL is a highly modular
package offering all the support commonly
required in graphic applications such as 3-D,
color panels, line smoothing and many
character fonts. PLOT 10 IGL is upward and
downward compatible with the full line of
Tektronix graphic display terminals.

Graphic input. Graphic input capability con-
sists of a graphic crosshair cursor controlled
by graphic cursor keys. In addition to report-
ing the coordinates back to the host, the ter-
minal also reports the color of the designated
coordinate.

Up to 32K bytes of built-in display memory,
and up to 192K bytes of graphic memory,
allow the same scrolling, dual screen and
multiple field formatting featured in other
4020 Series terminals.

The optional video signal output allows con-
nection of the 4027 to external video displays
for group viewing and presentations.

Gray scale representations of 4027 color
displays can be made with a Tektronix 4632
Video Hard Copy Unit. Detailed, camera-
ready color copies of graphs and alphanum-
eric data can be made on paper or acetate
via the Tektronix 4660 Series of Interactive
Digital Plotters.

To the standard full duplex, 4027 interface
options add half duplex, current loop, polling
interface and IBM 3270 compatible polling
controller.

All this and alphanumerics, too. In addition to
graphic capabilities, the 4027's extensive
alphanumeric capabilities include full ASCII,
special and user-definable character sets,
and 34 rows of 80 characters.

4027 SPECIFICATIONS
Display Size — 10 in (25.4 cm) wide x 7.5 in (19.1 cm) high.
Graphics — Standard with full screen crosshair cursor.

Color — 8 colors displayable, colors selected from a
pallette of 64 colors.

Patterns — 120 user definable color patterns.
Local Functions — Circle and pie generation, polygon fill.

Other 4027 specifications — Same as 4025.

ORDERING INFORMATION
4027 Color Graphics Terminal . . . .. .. $8695

OEM terms available on these products.

Tektronix offers maintenance training classes and user ap-
plication workshops on instruments in the 4020 Raster
Scan Terminal Series. For further training information, con-
tact your local Field Office or request a copy of the
Tektronix Customer Training Catalog on the return card at
the back of this catalog.




Computer Display Terminals

4024

Complete Alphanumeric Terminal

Easy To Use For The Novice As Well As The
Experienced Programmer

Forms Ruling Options Available

Easy Interface, Optional Polling

| B e S BT =T LT R R P ORI IS AR T 1L A [ e LR P SR ke
The 4024 is everything you need for data en-
try, editing and forms fill-out. It was designed
to allow fast, straightforward interaction with
your host computer and maximum efficiency
in the manipulation of alphanumeric data. In
writing and editing programs. Editing text. Or
filling out and editing forms.

Easy-to-use for the novice as well as the ex-
perienced programmer. The 4024 can display
a full 34 lines of 80 characters each on its 304
mm (12”) diagonal display screen. The com-
plete upper and lower case ASCII character
set is provided. The keyboard is in the
familiar office typewriter configuration.

Predefined editing keys let you insert and
delete lines and characters. Twenty user-
definable keys, plus nearly any other key on
the keyboard, can be defined to generate a
command or character string at the touch of
a finger. This lets a programmer or other user
quickly restructure the keyboard to suit a par-
ticular need. Our green-on-black screen with
adjustable brightness level is easy on the
eyes.

A 4K memory is standard with the 4024, but
can be expanded to 32K, allowing buffering
and scrolling of hundreds, even thousands of
words.

Develop or duplicate forms of any complexity
with a variety of single and multiple horizon-
tal and vertical rules selected from the Ruling
Character Set. Expandable memory and
scrolling let you create forms far beyond the
length of the display screen.

To make data entry and editing easier, you
can divide the display screen into two
separate display areas, each with indepen-
dent scrolling. Use the monitor area to com-
municate with the host and the workspace
area for the form itself. Visual attributes in-

clude enhanced and blinking fields. Logical
attributes include protected fields, modified,
alphanumeric or numeric only.

The “send modify” command streamlines
data entry by transferring only the modified,
keyed-in data to the host. The fixed format re-
mains ready for the next series of entries.

Operation is easy for anyone, because the
4024 uses English language commands
based on the ASCII character set.

SPECIFICATIONS

Display Size — Video monitor display on 12 in (30 cm)
diagonal screen.

Raster Lines — Standard 525 line scan, with 480 lines
displayed. Scan — 30 Hz.

Display Characteristics — Cursor Type. Wide underscore.
Character size — 7 x 9 in a 8 x 14 dot matrix.

Character Sets — 64/96 upper and lower case ASCII. 80
characters/line, 34 lines/display. 2720 Total charac-
ters/display.

Baud Rates — The transmitting and receiving baud rates
are independently selectable using internal strap selec-
tion. The baud rates available are: 75, 110, 150, 300, 600,
1200, 2400, 4800, 9600 baud.

ORDERING INFORMATION
4024 Computer Display Terminal ... .$3200

4025

From Alphanumerics To Graphics
ASCII Character Set and Finger Tip Editing
Forms Ruling Option Available

The 4025 creates the perfect marriage of
alphanumerics and graphics. You can create
and store multiple graphs in memory, create
multiple graphs per page, and scroll graphics
along with alphanumeric information.

The 4025 gives you the ability to expand a
computer terminal from basic alphanumerics,
to forms ruling and then to graphics. No

other terminal has such versatility up to and
including the capacity for unsurpassed report
generation.

Start with an ASCII character set and finger-
tip editing. In its simplest configuration, the
4025 can display a full 34 lines of 80 char-
acters each on its 279 mm (12") diagonal dis-
play screen. Complete upper-and lower-case
ASCII character set is provided. Green-on-
black display with adjustable brightness level
keeps even long sessions easy on the eyes.

The keyboard, an office typewriter configura-
tion, is immediately familiar to new users.
Pre-defined editing keys simplify insertion,
deletion and input of lines and characters.
Thirteen user-defineable keys, plus nearly all
other keys on the keyboard can be redefined
to generate a command or character string at
the touch of a finger.

A 4K memory is standard with the 4025
display, expandable to 32K, allowing buffer-
ing and scrolling of hundreds and even
thousands of words.

SPECIFICATIONS
Display Size — Video monitor display on 9 in (22.9 c¢m)
wide x 6.4 in (16.3 cm) high.

Raster Lines — Standard 525 line scan with 480 lines
displayed.

Character Set — 64/96 upper and lower case ASCI| (op-
tional character sets available).

Alphanumeric — Mode format is 34 lines, 80 characters
per line, 2720 characters full screen.

Character — Generation — 7 x 9 in an 8 x 14 dot matrix
(graphic cells are 8 x 14 matrix).

Cursor — Wide underscore.
Baud Rate — Selectable to 9600 baud.
Graphics — Optional.

ORDERING INFORMATION
4025 Computer Display Terminal .. ..$3800

OEM terms available on these products.
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Computer Display Terminals

4006-1

Computer Display Terminal

Low Cost

Flicker-free High Resolution

Graphic and Alphanumerics

The 4006-1 is one of four solutions towards
making interactive, high-resolution graphics
affordable to cost-conscious disciplines and
departments. Priced no more than many alpha-
numeric terminals, the 4006-1 makes graphic
capability practical for the stock room, the
classroom and the conference room as well
as for other graphic applications.

The 4006-1 connects readily to most main-
frames, thanks to its RS-232-C interface. With
a screen capacity of 2590 alphanumeric char-
acters in addition to graphics capability, the
4006-1 can work in configuration with existing
alphanumeric terminals to interpret statistics
and coordinates into meaningful charts,
tables, graphs and diagrams.

SPECIFICATIONS

Display Medium — Direct View Bistable Storage CRT.
Display Area — 7.5 in (19.5 cm) wide x 5.6 in (14.2 cm) high.

Alphanumeric Mode Format — 35 lines, 74 character per
line. 2590 characters full screen.

Character Set — 63 printing characters (TTY ANSI Code).
Character Generation — 5 x 7 dot matrix.
Cursor — 8 x 8 dot matrix.

Graphics Display Mode — Vectors only. Vector drawing
time, 3.6 £0.2 ms.

Information Density — 1024 (x) by 1024 (y) addressable
points. 1024 (x) by 780 (y) viewable points.

Baud Rate — Transmit and receive independently. Selec-
table from 75 to 4800 baud.

ORDERING INFORMATION
4006-1 Computer Display Terminal . . .$2995

Option 01, Data Communications
Interface ............ .. ... .. ... . ...l Add $350

4010-1

Computer Display Terminal

Supports Alphanumerics Plus Low-Cost
Computer Graphics

Convenient Bus Structure for Peripheral
Add-On

Complete PLOT 10 Software Support

Graphic Input

The 4010-1 Computer Display Terminal is an
easy to use, cost effective tool that brings out
the best of Tektronix’ famous graphics
capability. Included are flicker-free display,
high-resolution graphs, charts, diagrams and
renderings produced on a matrix of 1024 (x) by
780 (y) viewable points and interactive graphics
construction via thumbwheel cursor control.

The standard TTY-style keyboard enables
easy data entry. Command of both alphanu-
meric and graphic display is so immediate
that hours of hand drafting can become the
matter of a few seconds.

SPECIFICATIONS

Display Medium — Direct View Bistable Storage CRT.
Display Area — 7.5 in (19.05 cm) wide x 5.6 in (14.22 cm)
high.

Alphanumeric Mode Format — 35 lines, 74 characters per
line, 25690 characters full screen.

Character Set — 63 printing characters (TTY ANSI Code).

Character Generation — 5 x 7 dot matrix with MOS Read-
Only Memory. 1200 characters per second.

Cursor — Pulsating 5 x 7 matrix.

Graphic Display Mode — Vectors only. Vector drawing
time 2.6 ms.

Information Density — 1024 (x) by 1024 (y) addressable
points. 1024 (x) by 780 (y) viewable pionts.

Graphic Input Mode — Thumbwheel controlled cross-hair
cursor. 3 through 1023 (x) 0 through 780 (y).

ORDERING INFORMATION

4010-1 Computer Display Terminal with
Standard Data Communication
Interface ........................ $5200

Tektronix offers maintenance training classes on in-
struments in the 4010 DVST Graphic Terminal Series. For
further training information, contact your local Field Office
or request a copy of the Tektronix Customer Training
Catalog on the return card at the back of this catalog.

4012

Computer Display Terminal

A N P O o i et g Vo g e O S e V]
High-Resolution, Flicker-Free Graphics

Full Upper and Lower Case ASCII
Character Set

Conventional Bus Structure For Peripheral
Add-On

The 4012 combines the world’'s leading
graphics with complete alphanumerics. Al-
phanumerics can tabulate computer data, but
graphics can amplify that data into usable,
immediately meaningful information. High-
resolution graphic presentations and the full
upper and lower-case ASCIl alphanumerics
are available in the 4012.

The flicker-free screen provides up to 1024 (x)
by 780 (y) viewable graphic points or as many
as 2590 A/N characters per display. The TTY-
style keyboard simplifies input while the
thumbwheel controlled crosshair cursor
enhances graphic interactivity. With thumb-
wheel control, user can direct the x-y cursor
for speedy additions or deletions of data to
the display screen.

SPECIFICATIONS

Display Medium — Direct View Bistable Storage CRT.
Display Area — 8 in (20.3 cm) wide x 6 in (15.2 c¢cm) high.

Alphanumeric Mode Format — 74 characters per line; 35
lines per display; 2590 characters per display.

Alphanumeric Cursor — Pulsating 7 x 9 dot matrix.

Character Set — 94 printing characters on 7 x 9 dot matrix.
(Full ASCII code).

Character Size — 85 mils x 105 mils.

Character Generation — 7 x 9 dot matrix with MOS Read-
Only Memory. 1,000 characters per second.

Graphic Mode — Vectors only. Vector drawing time 2.6 ms.

Graphic Matrix — 1024 (x) by 1024 (y) addressable points.
1024 (x) by 780 (y) viewable pionts.

Graphics Input Mode — Thumbwheel controlled cross-
hair cursor. 3 through 1023 (x) 0 through 780 (y).

ORDERING INFORMATION

4012 Computer Display Terminal with
Standard Data Communication
Interface .. .::ciiscesnssmnssmases $7500

OEM terms available on these products.



PLOT 10
Graphics Software Library

PLOT 10 is the world’s leading commercial
graphics library. Versatile, modular, and fully
documented, it lets you start with only the code
you need to do your job, then expand with
modules and utilities to develop more
sophisticated or specialized applications.
PLOT 10 builds to high-level, “cookbook” solu-
tions such as English-like commands for
business applications and other non-program-
mer environments.

PLOT 10 includes the following packages:
Terminal Control System (TCS) — A composite
of FORTRAN IV subroutines, TCS contains the
basic building blocks for all graphic opera-
tions. It permits modular as well as system in-
dependent programming, and supports such
basic graphic functions as windowing, clip-
ping and rotation for DVST terminals and 4660
Series Plotters.

Plotter Utility Routines — Those routines link
your data base, terminal and Tektronix 4660
Series plotters to enable easy, powerful com-
mand of multicolored graphs, charts, maps
and renderings. Digitizing is just as versatile by
using the built-in joystick.

Advanced Graphing Package — AG Il sub-
routines let a programmer tailor the size, shape
and format of graphs, specifying more than 40
graphic elements.

Interactive Graphing Package — IGP sim-
plifies the task of graph storage, editing, recall
and updating, so a user with little or no
programming experience can create a presen-
tation quality graph, on DVST terminals.

Easy Graphing — A straightforward English
lanquage command structure that gives the
non-programmer wide-ranging command of
graphics in business and engineering
decision-making tasks.

Interactive Graphics Library — IGL is a unique-
ly modular system of 1/0, device drivers,
primary commands and advanced feature sup-
port that lets the user move at will among any
Tektronix display devices or technology. Ad-
vanced options such as color panel filing,
many character fonts and 3-D may be added.

Computer Graphics Software

PLOT 10 ORDERING INFORMATION

For 4010 Series Terminals. 4006-1, 4025 and
4027 color display.

Tools for easy use of graphic and alpha-
numeric capabilities of Tektronix Terminals.

4010A01 PLOT 10 Terminal Control Sys-
L T $1500

4010A10 PLOT 10 Terminal Control System,
Implementation forIBMwithTSO ....$1750

4010A12 PLOT 10 Terminal Control System,
Implementation for PDP-11 with DOS .$1500

Versatile software to graph your datausinga
powerful set of FORTRAN |V subroutines.
4010A02 PLOT 10 Advance Graphing 11 $2000

Complete Support for TEKTRONIX 4013 and
4015 with self documenting commands, for
the APL Programmer.

4010A09 PLOT 10 APLGRAPHII ... .. $1500
4010A13 PLOT 10 APL GRAPH Il, Implemen-
tationforAPL/360 ................. $1800

Powerful graphing through English lan-
guage commands for the non-programmer
4010A03 PLOT 10 Interactive Graphing
PRGN« » mop 553 v p g s v o e $2250

Correct your graphics easily with a Tektronix
Terminal before plotting.

4010A04 PLOT 10 Preview Routines for Cal-
CompPlotters ..................... $500

Provides complete flexibilty of character
definition, including rotation, scaling, and
special characters.

4010A05 PLOT 10 Character Generation
SYSEOMN s vnw wmis s s om o 5w s ww w5 w0 s $225

Point by point Tektronix 4953 and 4954 sup-
port, plus pencil and paper input ease for
many computer systems.

4010A06 PLOT 10 Graphic Tablet Utility
Routines ......................... $200

Individual addressing of up to 12 Tektronix
displays.

4010A08 PLOT 10 Display Multiplexer Utility
BOUMnes . ..o im0 seesmns s $150

Office machine simplicity for the production
of the most popular formats in graphing.
4010B01 PLOT 10 Easy Graphing Punch

PRpOT TADY v s ww s s w56 5 9% L 055§ 355 o $1380
4010B02 PLOT 10 Easy Graphing 026 Format
PunchedCards ................... $1380
4010B03 PLOT 10 Easy Graphing Magnetic
TEPO « 2o 1o 5w 0 5 5 o Bas @ v o e $1950
4010B04 PLOT 10 Easy Graphing Dec RK-05
HardDisc .. ... . s e e £ R i B $1480
4010B05 Easy Graphing 029 Format Punch
Cards .......... ... s, $1380

Designed for device independent control of
DVST, raster scan displays, and plotters. Of-
fers a growing array of graphics control
functions such as commands for color, 3-D,
line smoothing, and multi font text manip-
ulation.

4010C01 PLOT 10 Interactive Graphics
LIDYBYY s oo b 5 G 5 VR G S 8 $2500-10,000

$100. 02@ WHOLE LIFE
THSURANCE POLICY

NS casH UL UE
FAID-UP TERM

LOGARITHMIC DISPLAY

TOPOLOGICAL
STUDIES




Desktop Computers

4051 Desktop Computer

e e, e T [ T e e e Y R W P g =
Low Cost

High Resolution

Graphics and Alphanumerics
(B 2 X m —  ee— —= ———]

| GPIB Product |

Desktop computing for a whole spectrum of
problem solving, data analysis, and decision
making applications. The 4051 is a stand-
alone computer that is approachable, afford-
able, and able to grow as your applications
grow. From the day you plug it in, the 4051
performs productively by putting solution-
oriented BASIC language and meaningful
graphic information at your fingertips.

Friendly graphics. Commands like DRAW and
ROTATE built into the 4051 give you full
graphics flexibility while working in your
units, not machine or raster units. Easy
graphics accelerates analysis, decision mak-
ing and model building. It supplements your
intuition and gets your point across by mak-
ing information easy to understand. Once
you use graphics you’ll wonder how you got
along without it.

The GPIB bus is built-in and easy to program
with the 4051 BASIC I/O commmands. As the
industry’s choice for connecting instrumenta-
tion it is our choice for the 4051 and its many
available peripherals.

It includes integrated computing, peripherals,
and a GPIB (IEEE Standard 488-1978) inter-
face. You don’t have to know how the internal
processor works to use it, you simply use the
graphically-enhanced BASIC commands.

A 300K bytes magnetic cartridge tape drive is
built into the 4051 hardware and language.
No bits, no status words to check. File
management commands like FIND, OLD,
READ, and WRITE, retrieve or store programs
and data. A comfortable typewriter keyboard
is integrated into the system with a 28-
character buffer that eliminates lost entries.

Friendly, extended BASIC provides both
power for the sophisticated programmer and
simplicity for the beginner. Input and output
operations are easy to program and debug
because the 4051 commands use device in-
dependent keywords. Input and output can
be as simple as INPUT or PRINT or can have
FORTRAN like power with PRINT, DELETE
and IMAGE commands.

A data communication option permits shar-
ing data with a host computer. The asyn-
chronous RS-232 interface lets you choose
terminal mode communications at up to 2400
baud. Terminal modes provide performance
like our popular 4012 Computer Display Ter-
minal with local intelligence and direct data
transfer between the built-in cartridge tape
drive and host computer.

52

SPECIFICATIONS
Processor — LS| 8 bit microprocessor.

User Memory Workspace — 8K bytes standard, expan-
dable to 32K bytes.

Keyboard — Full 128 ASCI| character upper and lower
case with auto repeat. 10 key numeric and 5 math func-
tion calculator key pad. Line/character editor keys.

User definable function keys — 10 shiftable to 20. Keys
for single step execution of programs, auto-numbering,
rewinding magnetic tape, or automatic loading and ex-
ecution of the first program on tape.

Tape Drive — 3M DC 300A cartridge. 300K bytes max-
imum (dependent on number of files).

Rewind speed — 90 ips.
Searchiread speed — 30 ips.

Structure — 256 bytes with header. File oriented access
via BASIC commands

CRT — Direct view storage CRT.
Alphanumeric — 72 characters per line, 35 lines.

Character set — Full ASCII including upper/lower case.
Also includes Scandinavian, German, General European,
Spanish, and special graphic symbol fonts.

Graphic resolution — 1024 x 780 points.
Visibility — Flicker-free, easy-on-the-eyes display.
Copier — Compatible with Tektronix 4631 Hard Copy Unit.

[BREERE ool BOUE ) a1 M 2 R R e e R N s St
ORDERING INFORMATION

4051 Desktop Computer System. . . .. $5995

Option 20 16K bytes total memory ............ Add $900
Option 21 24K bytes total memory ........... Add $1400
Option 22 32K bytes total memory ........... Add $1900

e e Y A L A Y e s e St e ey
The 4051 and 4052 are designed to comply with IEEE
Standard 488-1978, and with Tektronix Codes and For-
mats Standard. GPIB Interface Functions: Control, Talk,
Listen.

Computer

4052 Desktop

Fast Processing
High Level BASIC
Expandable Memory

| GPIB Product |

High performance computation and com-
munications for a whole spectrum of problem
solving, data analysis, and decision making
applications. The 4052 is a desktop computer
offering high performance, stand-alone com-
puting power, flexible data communications,
and easy-to-learn, extended BASIC. These
features, combined with high resolution
graphics, make the 4052 an excellent choice
for scientific and statistical research, fore-
casting, data acquisition and analysis.

The 4052 is an integrated system offering all
the tools necessary to immediately begin pro-
viding relevant solutions. For rapid calcula-
tion, the 4052 has a fast processor with
microcoded floating point. The state-of-the-
art graphics capabilities of the 4052 provide
for demand hard copy of any combination of
text and high-density graphics (with optional

OEM terms available on these products.

hard copy unit). Fast processing coupled with
simultaneous display of text and graphics
meets the needs of most application re-
quirements.

The 4052 comes standard with 32K bytes of
memory, and can be optionally expanded to
64K bytes, allowing larger and more complex
programs to be handled. A 300K bytes
magnetic cartridge tape drive is built-in,
allowing both ASCII and binary programs or
data to be easily stored and retrieved using
simple file management commands in
BASIC. The 4052 keyboard retains the
familiar, easy-to-use format of the 4051
typewriter keyboard, yet contains subtle
changes made with the user in mind like
sculptured keys and non-glare keycaps.

A Family and a System. Our 4051 set the
standard for high performance, affordable
desktop computing. Following in the 4051’s
footsteps, the 4052 offers a faster processor
and larger memory capacity. The 4054, with a
processor similar to the 4052, offers en-
hanced graphics on a 19” DVST screen. Com-
bined, they make up the 4050 Series, the only
desktop computer line with software com-
patibility. Programs developed on a 4051 will
operate on the 4052 and the 4054 without
modification.

The 4050 Series continues to set the stan-
dards for high performance, easy-to-use
desktop computers. Flexible GPIB and
RS-232 interfacing to a wide variety of proven
peripheral products allows considerable ver-
satility in designing a system to fit your
needs. Additional peripherals can be readily
integrated as your application needs grow.

Friendly extended BASIC provides the sim-
plicity desired by the beginner and the flex-
ibility and power required by the experienced
programmer. Device independent keywords
such as INPUT and PRINT make progamming
input and output operations easy. Fast
matrix functions such as multiply, inverse,
transpose, identity and determinants are built
into BASIC.

Friendly graphics. Commands like MOVE,
DRAW and ROTATE in BASIC allow graphic
displays to be created on the 4052 using user
defined units, not machine or raster units. Us-
ing graphics to display information acceler-
ates analysis, decision making, and model
building. It supplements your intuition and
gets your point across by making information
simple to understand.

SPECIFICATIONS
Processor — LS| bi-polar 16 bit.

User Memory Workspace — 32K standard, expandable to
64K.

Keyboard — Improved, sculptured, matte finish. Keyboard
identical in other specifications to 4051 keyboard.

Tape Drive — Identical to 4051 tape drive but provides
faster storage and retrieval of programs with direct-to-file
operation and built-in Binary program functions.

CRT — Direct view storage CRT.
Alphanumeric — 72 characters per line, 35 lines.
Character Set — Full ASCII including upper/lower case.

Special fonts — Selectable under program control —
Swedish, German, British, Spanish, Danish/Norwegian,
Graphic, and Business.

Graphic resolution — 1024 x 780 viewable points, 1024 x
1024 addressable points.

Visibility — Flicker-free, easy-on-the-eyes display.
Copier — Compatible with Tektronix 4631 Hard Copy Units.
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ORDERING INFORMATION

4052 Desktop Computer System .. .$10,950

Option 24 64K bytes totalmemory ........... Add $2000
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4054 Desktop Computer
[ = AN SN L B S S L I S = ——1]

19 inch, High Resolution Display

Dynamic Graphics (option)

Expandable Memory

Enhanced Graphics
[=— == ——————=———=—=———n = _-——— x|

| GPIB Product |

The 4054 is designed to comply with |IEEE
Standard 488-1978, and with Tektronix Codes
and Formats Standard. GPIB Interface Func-
tions: Control, Talk, Listen.

Unequalled graphics and powerful, fast com-
puting in an integrated desktop computer.
The 4054 is the only desktop computer that
combines easy-to-learn, extended BASIC with
the unique features of a large-screen, high
resolution Tektronix display. For rapid
calculation, the 4054 has a fast processor
with microcoded floating point. The state-of-
the-art graphics capabilities of the 4054 pro-
vide demand hard copy on any combination
of text and high density graphics (with op-
tional hard copy unit). Fast processing cou-
pled with simultaneous text and graphics
display offer an excellent fit for many
sophisticated graphics environments. In addi-
tion, the 4054’'s memory capacity can be ex-
panded from a standard 32K bytes, to 64K
bytes.

Tektronix offers maintenance training classes and user ap-
plication workshops on the 4050 Graphic System Series.
For further training information, contact your local Field Of-
fice or request a copy of the Tektronix Customer Training
Catalog on the return card at the back of this catalog.

The 4054 has a long list of proven peripheral
products GPIB (General Purpose Interface
Bus) and RS-232-C interfacing coupled with
easy-to-program BASIC |/O commands allow
considerable versatility in designing your
own system.

The 4054 features software compatibility with
the rest of the 4050 Series of desktop com-
puters. Programs developed on the 4051 and
4052 will operate on the 4054, giving 4054
users access to a wealth of PLOT 50 soft-
ware, already written and debugged, thus
reducing program development costs often
associated with new systems.

The Dynamic Graphics Option adds increas-
ed interactivity to the graphics of the 4054
Desktop Computer.

Dynamic Graphics brings the user closer to
the solution by providing the graphic power
to work directly with the graphic elements of
the design problem. Complicated displays
can be constructed quickly and easily with
movable user-defined objects.

Superior graphic and alphanumeric display.
The 4054 with 4096 (x) and 3125 (y) resolution
— 13 million addressable points — has all
the graphics capability you will need for even
the most complex display. With stroke-
generated characters programmable in four
sizes and eight fonts, the 4054 has the tools
to alphanumerically dress up your output to
suit any professional requirment. The large
screen permits previewing of 132 column line
printer output.

For your graphing needs there are 36 distinct
dot-dash patterns, selectable under program
control, providing for maximum effect of
represented data. For interaction the 4054
has a thumbwheel driven, true crosshair cur-
sor. All of these features are implemented us-
ing the extended BASIC of the 4054.

Friendly extended BASIC provides the
simplicity desired for the beginner together
with the flexibility and power required by the
experienced programmer. Device indepen-
dent keywords make program and data in-
put/output operations easy either binary or
ASCII formats. Fast, built-in BASIC functions
such as SINE, LOG, SQR, etc., plus a com-
plete set of matrix functions provide powerful
computation at your fingertips.

SPECIFICATIONS
Processor — LS| bi-polar 16 bit, same as 4052.

Keyboard — Indentical to 4052 keyboard but includes ad-
ded thumbwheels which control crosshair cursor.

Tape Drive — Identical to 4052.
CRT — Direct view storage CRT.

Alphanumerics — Four program selectable formats.
72 characters per line with 35 lines per display.
79 characters per line with 38 lines per display.
119 characters per line with 58 lines per display.
132 characters per line with 64 lines per display.

Character set — Full ASCI|, upper/lower case, high quali-
ty, stroke generated characters.

Special fonts — Selectable under program control-
Swedish, German, British, Spanish, Danish/Norwegian,
Graphic and Business.

Graphics — Vector drawing time - 15k cm/sec.

Addressable resolution — 4096 (x) by 3125 (y).
Dot-dashed vectors, programmable in 36 visibly distinct
patterns.

Crosshair cursor with built-in thumbwheels for inter-
activity.

Visibility — Flicker-free, easy-on-the-eyes display.
Copier — Compatible with Tektronix 4631 Hard Copy Unit.

ORDERING INFORMATION

4054 Desktop Computer .......... $18,100
Option 24 64K bytes totalmemory. .. ............. $2000
Option 30 Dynamic Graphics .................... $3250

OEM terms available on these products.
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Desktop Computer ROM Packs and Options

4051R01

Matrix Functions ROM Pack
(4051 only)

Provides fast matrix manipulation. Multiply,
Inverse, Transpose, Identity and Determinant
functions. Up to 8.5 times faster with a
typical 10 x 10 matrix than equivalent BASIC
routines. Useful for solving systems of linear
equations, performing 2-D or 3-D transforma-
tions, operations research, forecasting,
statistics or probability analysis. Built-in on
4052 and 4054.

Order4051RO1..................... $375

4051R05

Binary Program Loader ROM Pack
(4051 only)

Allows storage and retrieval of programs on
internal and external magnetic tape in binary
format with speed increases up to 4-6 times
over the equivalent ASCIl operations. Adds
LINK function for fast program overlaying in
binary format, leaving all variables and their
values intact. Built-in on 4052 and 4054.

Order4051R05..................... $225

4051R06
Editor ROM Pack
(4051 only)

Allows general ASCII file editing of data or
programs or text (including FORTRAN,
BASIC and COBOL programs) offline. In-
cludes 29 commands such as COPY, INSERT,
MOVE, SEARCH and SORT for creating,
manipulating and storing ASCII text.

Order4051R06..................... $650

4052R06

Editor ROM Pack
(4052 and 4054 only)

Same capability as 4051R06.
Order 4052R06 or 4054R06 .......... $650

54

4051R07

Signal Processing ROM Pack #1
(4051 only)

Adds seven new functions which can be ap-
plied to one dimensional data arrays; integra-
tion, differentiation (2 and 3 point), fast
graphing, locating minimum and maximum,
and crossing over a threshold. Functions
operate 2-10 times faster than equivalent
BASIC routines.

Order4051RO7 . .................... $350

4052R07

Signal Processing ROM Pack #1
(4052 and 4054 only)

Same capability as 4051R07.
Order 4052R07 or 4054R07 .. ......... $350

4051R08

Signal Processing ROM Pack #2
(4051 only)

Extends array handling capabilities by ad-
ding commands that perform Fast Fourier
Transform (FFT), its inverse (IFT), convolution,
correlation, windowing and related utility
functions. Functions execute 7-20 times
faster than BASIC routines.

Order4051R08..................... $700

4052R08

Signal Processing ROM Pack #2
(4052 and 4054 only)

Same capability as 4051R08.
Order4052R08 . .................... $700

4052R09

Real Time Clock ROM Pack
(4052 and 4054 only)

Provides five time related functions for date
and timekeeping, elapsed time measurement
and a time programmable 4050 BASIC level
interrupt. All functions may be executed
directly from the keyboard or may be used
within a program.

Order 4052R09..................... $500

4051E01
ROM Expander (4051 only)

Permits connecting up to eight ROM Packs
to the 4051. Utilizes one slot of existing two
slot backpack.

Order4051E01 . .................... $850

Option 01

Data Communications Interface
(4051, 4052 and 4054)

Allows asynchronous bit serial communica-
tions between 4050 Series desktop computer
and any external device conforming to EIA
RS-232 standard. Ease of use is facilitated by
a special overlay and added language com-
mands that make communication parameters
and communications programmable.

Order OptionO1................... $1400

Option 02
Backpack (4052 and 4054 only)

Optional four-slot backpack.
OrderOption02. . .................. $400

Option 03

Backpack (4052 and 4054 only)

Optional four-slot backpack with Option 01
Data Communications Interface built-in.
Order Option03................... $1700

Option 10

Printer Output Interface
(4051, 4052 and 4054)

Enables 4050 Series system to output
alphanumerics to any printer or output device
conforming to the RS-232-C or RS-244A Stan-
dard for EIA Numerical Machine Control. Data
rates are switch-selectable to 50, 75, 134.5,
110, 150, 200, 300, 600, 1200, 4800, 9600 or 16x
external clocking. (Note: 9600 data rate not
available with 4051.)

OrderOption10.................... $550

Option 30

Dynamic Graphics
(4054 only)

Permits complex graphic objects to be
created, saved, and recalled with simple
BASIC language commands. These objects,
saved in a Dynamic Graphics memory can be
displayed, blinked, moved anywhere on the
screen, and removed without affecting the
rest of the display.

OrderOption30................... $3250



PLOT 50 Graphics Software Library

PLOT 50 software supports the 4050 Series
Desktop Computing Systems. The PLOT 50
software provides flexible, interactive
programs that aid the user in scientific,
engineering and management applications
through easy-to-use high quality graphics.

MATHEMATICS VOLUMES 1 & 2

Volume 1 (23 programs) and Volume 2 (16 pro-
grams) consist of routines that provide fast
solutions to frequently encountered
mathematical problems. Included are func-
tion analyses, conversions, integration, differ-
entiation, linear programming, and Fast
Fourier Transforms. The math volumes can be
purchased separately or together at discount
as the Math Library.

Computer Graphics Software

STATISTICS

The statistics software includes four tape
cartridge-based products (statistics Volumes
1-4) and three disk-based products. These
packages represent a well-rounded portfolio
of statistics routines, from simple descriptive
statistics to multiple linear regressions. The
4050DXX Series of statistics software has
been enhanced with a special user interface
to make the use of statistics extremely easy
in your problem solving.

Functions include small samples analysis,
analysis of variance and co-variance,
polynomiac and multiple linear regressions,
and sophisticated non-linear regression
techniques. A key feature of the packages is
the use of graphics to better understand the
nature of the data.

The statistics packages may be purchased
separately or at discount as the Statistics
Library.

MANAGEMENT GRAPHICS

Business and technical managers are sup-
ported by a number of flexible graphing
packages. Business Planning and Analysis
Volume 1 & 2 provide programs for basic deci-
sion making, such as Break-Even Analysis, to
Time Series Analysis and Forecasting. Model-
ing and Reporting Software (MARS) is a
general purpose modeling package that
allows the user to automate the reporting pro-
cesses. Data is entered, stored, and
manipulated in matrix format. Presentation
Aids are oriented towards the easy generation
of overhead transparencies, both graphic and
textual.

OTHER PLOT 50 PRODUCTS

Picture Composition allows the user to create
simple or complex drawings from a tablet
without being a programming expert. Graph
plot provides the user with multiple graphs per
page. General utilities provide subroutines for
editing, duplicating, and sorting. Digitizing pro-
vides editing and computation support during
graphic input. And there’s more.

Tektronix offers OEM Software Licensing
Agreements. See your Tektronix OEM
representative for full details.
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Digital Plotter
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4662 Interactive Digital Plotter
T e e e |

Intelligent B-size (A3) Plotter

Multi-color Capability

Built-in RS-232 and GPIB Interface

GPIB Product
e T G e e

GPIB Peripheral |

The 4662 is the first plotter with built-in pro-
cessing power. As such it has the capability to
work on its own, without bogging down com-
putational operations. Studded with state-of-
the-art technology, it works with an accuracy
and repeatability that no other plotter can ap-
proach for the price.

From the moment you turn it on, you can tell
the difference: the 4662 automatically adjusts
for254 mmx 391 mm (10” x 15”) plot. There’s no
need to worry how the last plot was set up.
When you wish to set a different plotting area
or adjust to a new paper size, you simply use
the SET control buttons on the front panel to
define the new area. The 4662 plots on paper,
vellum, mylar, acetate-film and preprinted
forms.
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Once it starts moving, you really notice the im-
provement over other plotters: the 4662’s
digital stepping motors and internal vector
generator work at high speed, with
microprocessor-controlled acceleration and
deceleration.

Repeatability is excellent, time after time.
There is no servo hysteresis, no drift as in
potentiometric feedback systems. And no
slidewires to clean, no moving electrical con-
tacts, no servo adjustments to be made.

It's a better kind of plotter with a competitive
price for which Tektronix is famous.

The complete plotter. The 4662 is not only easy
to talk to; it has a great memory. Input data is
internally buffered so you can optimize data
transfer from your host processor, or move on
to your next computation while the 4662 is plot-
ting.

Up to four 4662’s can be teamed up in series,
and up to 15 4662’s can be used with one GPIB
device like the Tektronix 4050 Series of desktop
graphic computers. Each plotter can perform
its own job simultaneously while the host pro-
cessor turns to other tasks. A simple, unique
code activates each plotter.

Digitizing on any compatible graphic terminal
or host system is easy with the 4662’s built-in
joystick control. Move the pen to the desired
position on the plot, press the CALL key, and
the plotter sends the x-y data points to the
system. A GIN command causes the plotter to
send the current x-y pen coordinates and pen
up, pen down information. If the pen is outside
the page boundaries, boundary values are sent
and a bell on the plotter signals the operator.

The 4662’s internal alphanumeric character
generator produces a full upper-lower case
ASCII character set. You can request alpha-
numerics of any height and width. Selected
characters are available in seven different
standard fonts. In addition, interchangeable
pens and pen types offer multicolor and
multiline width capability.

Plot from any point of view. Not only is
character scaling possible, but alphanumerics
can just as rapidly be rotated in 1° or finer in-
crements. Drawing speed is generally as fast
or faster than any other plotter in the 4662’s
price range. Both RS-232 and GPIB interfaces
are standard at no extra cost.

Contact your local Tektronix Sales Engineer for
more information on this easy-to-use, excep-
tional B-size plotter.

SPECIFICATIONS

Plotting area — X-Axis greater than 15 in (381 mm).
Y-Axis greater than 10 in (254 mm).

Repeatability — +0.0025 in (= 0.06 mm).
Time to maximum velocity — Approx. 120 mm/s.
Resolution — 0.005 in (0.127 mm).

Plotting rate — 16-22 ips (40.6-55.9 mm/s) vector
dependent.

Point plotting rate — Pen action rate 10 points/s max.
Character set — Full ASCII character set.

Pen control — By software control or by operation of front
panel PEN button. Pen may be disabled manually.

Position controls — Joystick vector rates variable from
0.015ipsto 4ips.

Writing method — Nylon-tipped pen or wet ink drafting pen.
Paper size — 11 x 17 in (279 mm x 432 mm) maximum.
Paper retainer — Electrostatic hold-down.

Drive characteristics — Two four-phase stepping motors,
each operating a pulley/cable system to propel the pen in
that motor’s respective axis.

GPIB — Conforms to |EEE Standard 488-1978.
T e e

ORDERING INFORMATION

4662 Interactive Digital Plotter. .. .. .. $4600
Option 01 — GPIB I/F cable instead of
RS-232-CliFcable ....................... NoCharge
Option 30-RS-232-C(4081only) ................ Add $600
4662A01 PLOT 10 Utility routines
software........................ $420
Drafting vellum (17 in x 22 in), order
006-2836-00(100sheets) . ........... $30
Mylar sheets (17 in x 22 in), order
006-2835-00(100sheets) ........... $100

OEM terms available on these products.



Digital Plotter

4663 Interactive Digital Plotter

Intelligent C-Size (A2) plotter

Dual programmable pen control

Nine character fonts
RS-232 and GPIB product

GPIB Peripheral |

Finally: An intelligent plotter that saves time
without sacrificing flexibility. The 4663 is the
first high speed C-size plotter with built-in
processing power and 5.5K buffer memory to
free the host from many routine computation-
al operations. But the 4663 story isn’t just the
intelligence, but how intelligently it has been
put to use.

The 4663 can handle either 420 mm x 594 mm
(European A-2 drafting size) or 432 mm x 559
mm (American C size — 17" x 22”) paper,
mylar or acetate with felt tip, liquid ball, or
wet ink pens to give you crisp, clean camera-
ready copies or overhead transparencies.

A paper advance option is available for roll
stock, with form feed remotely or locally pro-
grammable. This option allows the 4663 to
operate unattended with a variety of form
sizes.

Tektronix offers maintenance training classes on the 4663
Interactive Digital Plotter. For further training information,
contact your local Field Office or request a copy of the
Tektronix Customer Training Catalog on the return card at
the back of this catalog.

The plotter features dual programmable pen
control with interchangeable multicolor pens
and is capable of producing dotted or dashed
lines from local firmware. Built-in joystick
allows easy manual positioning of the pens
for digitizing or page scaling adjustments.

Features like these make the 4663 a natural
for printed circuit board manufacturing and
metal working applications or civil engineer-
ing and drafting environments including
CalComp previewing and mapping.

Unique parameter entry device. This front
panel card device lets you quickly identify or
select operating parameters without resort-
ing to binary switches, straps, status display
devices, and volumes of operator manuals. It
allows you to quickly program baud rate, pen
type, acceleration, plotting speed, aspect
ratio, page size and many other parameters.

These parameters can be stored up to 90
days without power. Up to four users can
configure the plotter to their individual re-
quirements with Option 37.

Excellent penmanship. Nine character fonts
come standard with the 4663, including the
full ASCII character set. All characters can be
scaled, slanted, rotated and may be centered
when used as plot symbols.

Several other performance options are of-
fered such as downloadable character sets,
and programmable macros. Arc and circle
generation capability, utilizing circular inter-
polation, is also available. Standard fixed
macros allow the current viewport to be
outlined or an axis drawn.

Local functions. Various graphic functions
are implemented via firmware. Page scaling,
windowing, viewporting and clipping are
typical.

Hardware loop through RS-232-C interface is

standard and optional interfaces include
GPIB, TTY and 20/60 mA current loop.

Graphing software support. Tektronix PLOT
10 Utility Routines for the 4663 control the
plotter’'s multiple pens, paper advance, and
built-in arc and circle generation. They also
control selection of built-in character fonts.
The 4663 is also compatible via GPIB with the
4050 Series of desktop computers using
BASIC language keywords to provide similar
controls.

SPECIFICATIONS

Max Plotting Area — X axis-22.4 in (569 mm). Y axis-17 in
(432 mm).

Repeatability — = 0.001 in (.025 mm).

Max. Plotting Speed — 16-22 ips (406-559 mm) Vector
dependent.

Point Plotting Rate — 10 pts per sec. max.

Character Generator — 95 ASCII, 15 x 7 Matrix, 7 Special
Fonts Std.

Paper Size — U.S. C-Size 17 in x 22 in. European A2 Size
{420 mm x 594 mm).

Paper Retention — Electrostatic hold down, sprocket
feed paper advance (Optional).

Media Types — Paper or Mylar.

Drive Characteristics — Microprocessor controlled step-
ping motors controlling cable system connected to pen
arm.

Baud Rate — 110-9600 baud.
Standard Interface — RS-232-C, full duplex, Loop-through.

ORDERING INFORMATION

4663 Interactive Digital Plotter ....$11,000
Option 01-GPIB I/F cable (deletes RS-232-C) ... .Add $425

Option 04-GPIB only (deletes RS-232-C) .. ..... No Charge
Option 30-RS-232-C (4081 only). . .............. Add $600
Option 31-Circular interpolation and

programmable macros .................... Add $525
Option 32-Math character set and down

leadable characters . .. .................... Add $450
Option 36-Paperadvance .................... Add $800
Option 37-Added default parameters .......... Add $275
4663A01 PLOT 10 Utility Routines

SOIWAKS . . v sssvnmsvss wussmusnss $665
Drafting vellum (17 in x 22 in),

006-2836-00 (100 sheets) . ....................... $30
Mylar sheets (17 in x 22 in)

006-2835-00 (100 sheets) . ...................... $100
Dust Cover — Soft vinyl,

200:2892:D0)..c 5 ci0s wrmin wris v swasn s s E R SRS G $20

OEM terms available on these products.
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Hard Copy Units

Hard Copy Devices

Quick and convenient copies of complex in-
formation displayed on a screen are essential
to the use of graphic terminals, desktop com-
puting systems, and video image processing
systems. Graphic and alphanumeric informa-
tion is recorded on paper at the press of a but-
ton, to fulfill a variety of user needs. These in-
clude the need for quick preview copy before
final plotting, and copies of intermediate
steps during interactive work sessions. Just
as important are permanent records of results
for the file, and final output of high quality for
use in reports and presentations. Tektronix of-
fers three display copying devices to cover all
of these hard copy needs.

Within the product family one device for copy-
ing storage tube screens, and two for copying
general video devices such as raster scan ter-
minals, video cameras and monitors, or image
processing systems. Tektronix’ own im-
plementation of fiber optic technology is pro-
vided in the 4631 for storage tube copy, and in
the 4632 and 4634 for video imaging copy. See
pages 59 and 70 for more information.

Fiber optics, based on photosensitive (light
exposure) techniques, gives the highest quali-
ty hard copy for dense and complex graphic
displays.

The concept of these alternative family offer-
ings is to fulfill a variety of hard copy require-
ments — whether the need is for low-cost
black and white terminal copy, or for high
resolution gray shaded copy from a
sophisticated image processing system.

PRODUCT TECHNOLOGY | DESIGNED FOR
4631 Hard Copy | fiber optic storage tube
Unit displays
4632 Video Hard | fiber optic raster scan
Copy Unit terminals/video
signal sources
4634 Imaging fiber optic raster scan/video
Hard Copy image processing
Unit systems

Tektronix offers maintenance training classes on Hard
Copy Units and the terminals they support. For further train-
ing information, contact your local Field Office or request a
copy of the Customer Training Catalog on the return card at
the back of this catalog.

4631 Hard Copy Unit

el = = N~ S
High Image Quality

Copies in Seconds

Fiber Optic Process

Storage Tube Compatible
“

The 4631 provides permanent, dry copies of
any graphic and alphanumeric information
displayed on the storage tube screen. The
4631’s fiber optic process uses dry silver
paper for the fine detail and photographic
quality image needed when copying complex
graphics and alphanumerics. The 4631 re-
quires no toners or chemical additives of any
kKind. The entire process is clean and safe, as
images are created using only light and heat.

The 4631 is a tabletop unit, easy to move
wherever needed. As a special convenience,
the 4631 automatically cuts and stacks all
copies into its built-in tray. A four-digit copy
counter is an optional feature.

Copies can be made in either vertical or
horizontal format. The copy time is 18
seconds for the first copy and only 10
seconds for subsequent copies of the same
display. A special “slow scanning” mode
allows images on the horizontal format to be
made at even higher resolution and image
quality.

The 4631 can be multiplexed to copy up to four
storage tube terminals and/or display
monitors. It is compatible with the 4010 Series
of computer display terminals, the 4025 ter-
minal, the 4050 Series of graphic computing
systems, and the 4081 interactive graphics ter-
minal. The 4631 is also compatible with
Tektronix 11" and 19” computer display
modules.

SPECIFICATIONS

Weight — 65 Ib.
Paper size — 8.5 in. x 11 in. (216 mm x 277 mm)

Image size — 8.85 in. x 6.7 in. (225 mm x 170 mm),
horizontal format
7.1in. x 5.4 in. (180 mm x 137 mm), vertical
format

Copy time — 18 seconds first copy (36 seconds in special
scan mode)
8 seconds subsequent copies (17 seconds in
special scan mode)

Warmup Time — 10 min.

Addressability — 200 dots per inch, horizontal

171 dots per inch, vertical

Paper — standard dry-silver, 500 ft. per roll

e v i e e T
ORDERING INFORMATION

4631 Hard Copy Unit .............. $4,950
Option 02 Four-Channel Multiplexer ........... Add $600
Option 31 Compatible with the 4025 Terminal . .No Charge
Optiond48220V,50Hz...................... No Charge
Supplies
Paper — one roll, order 006-1603-00 ........ .. .. $70.00
Paper — one case of four rolls,
order 006-1603-01 ......................... 240.00

OEM terms available on these products.



4632 video Hard Copy Unit
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High Image Quality

Gray Scale Capability

Copies in Seconds

Video Source Compatible
e e e e == = O]

The 4632 provides permanent copies of
graphic and alphanumeric information from
raster scan terminals and other video signal
sources. The 4632's fiber optic process is
clean and safe, as images are created using
only light and heat.

The 4632 is a tabletop unit, easy to move
wherever needed. As a special convenience,
the 4632 automatically cuts and stacks all
copies into its built in tray. A four-digit copy
counter is an optional feature. All copies are
horizontally oriented. The copy time is 18 sec-
onds for the first copy, and only 8 seconds for
subsequent copies of the same display. Eight
distinct shades of gray can be copied by the
4632 with a special gray scale enhancement
option. The standard 4632 can clearly show
six different shades of gray, for polygon fill-in,
bar charts, and many other applications.

The 4632 can be multiplexed to copy up to
four raster scan terminals, and can accept
remote copy signals. The 4632 is compatible
with a wide variety of raster scan terminals
and video signal sources, including those
which produce RS-170, RS-330, RS-375A, RS-
343A and RS-412A type signals. The standard
4632 is prepared for use with 525 line, 60 Hz
sources. Many other adjustments are provid-
ed as options, including adjustments for 625
line, 50 Hz and for high resolution 1029 line,
60 Hz.

SPECIFICATIONS

Weight — 65 Ib.
Paper size — 8.5in. x 11 in. (216 mm x 277 mm)
Image size — 8.4 in. x 6.3 in. (213 mm x 160 mm)

Copy time — 18 seconds first copy
8 seconds subsequent copies
Warmup Time — 10 min.

Addressability — 200 dots per inch, horizontal
171 dots per inch, vertical

Paper — standard dry-silver, 500 ft. per roll

L e e e A S T e T e e
ORDERING INFORMATION

4632 Video Hard Copy Unit ... ... ... $4,950
Option 02 Four-Channel Multiplexer ........... Add $600
Option 03 Setup for625Line,50Hz ........... No Charge
Option 04 Setup for 1029 Line,60Hz . . .. .. .. .. No Charge
Option 05 Setup for 4023 Terminal .. .......... No Charge
Option 06 Enhanced GrayScale............... Add $500
Option 07 Compatible with HP 2640 Series

Terminals ............. ... ..cciiiiiin... Add $200

Option 08 Compatible with DEC MINC Systems No Charge
Option 09 Setup for AT&T GEMINITM 100 Systems .$60.00

Option48220V,50Hz . ... .................. No Charge
Paper — one roll, order 006-1603-00 . ............. $70.00
case of four rolls, order 006-1603-01 ... .. $240.00

OEM terms available on these products.
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Matrix Printers and File Manager

4641 matrix Printer

Printed output from a thoroughly depend-
able package. The Tektronix 4641 Matrix
Printer lets you command alphanumeric
printout quickly and quietly, with complete
form and format versatility.

When interfaced with a 4050 Series desktop
computer, the 4641 is ready for reliable per-
formance at speeds up to 180 cps, for all
kinds of output applications.

A servo-controlled carriage assures precise
placement of characters, upper and lower
case, on a 7 x 7 dot matrix, 180 characters
per ling, six lines to the vertical inch. A selec-
table form feed feature lets you handle a
variety of format sizes, from labels to legal.

The printer includes a self-test function that
automatically runs through all characters.

Geared for forms. A tractor-driven paper
feed system facilitates dependable feeding of
multipart forms. The printer will adjust for
forms up to 6 parts (0.020 maximum
thickness) and in varying widths. Accurate
vertical and horizontal character placement
is provided.

Format control will adjust machine operation
to 11 different form lengths. An alarm signals
when paper is exhausted.

The 4641-1 is the 220 V ac, 50 Hz version of
the 4641. All options and accessories are
identical.

AT e T . R e e T A L ey g e )

ORDERING INFORMATION
4641 Matrix Printer ............... $4,550

Option 02 4052/4054 Interface . .............. No Charge
e e e e e s e T | S DY

4642 Mmatrix Printer

Fast printer output is yours at low cost with
the Tektronix 4642 Matrix Printer. This table
top printing unit offers 60 character-per-
second output speed, along with a variety of
print alternatives. It is compatible with the
Tektronix 4020 Series of Computer Display
Terminals and 4050 Series of desktop com-
puters. Interface is standard RS-232-C.

A variety of type faces. The 4642 gives the
operator a varied selection of upper and
lower case type faces. The standard format
prints in 80 columns, and provides a choice
of regular and elongated characters. A con-
densed character set, selectable from a front
panel switch, gives 132 column output, and
again, a choice of regular or elongated
characters. Characters are formed on a 5 x 6
dot matrix.

Compact, easy to use. The 4642 requires
minimum space for operation. Paper feed is
by friction on the standard version, which
uses inexpensive roll paper. The optional
tractor feed paper drive can be used with
both fan-fold paper and multipart forms.

A choice of features. A complete selection
of features and accessories can make the
4642 Matrix Printer even more versatile. For
example, Option 1, a rear feed tractor paper
drive option, allows output of an original and
four copies. A printer stand is available to
convert the 4642 to a floor unit. The 4642-1 is
the 220 V ac, 50 Hz version of the 4642. All op-
tions and accessories are identical.

ORDERING INFORMATION
4642 Matrix Printer . . .............. $2350
Option 01 Rear Feed Tractor Assembly ........ Add $225

4907 File Manager

The 4907 is a direct access flexible disc
device with a double density read/write
feature that enables up to 630K bytes capaci-
ty per disc.

An advanced multiple level file-by-name
system includes a directory that maintains
the user files, passwords and available
space. For applications requiring additional
storage capacity, several drives may be con-
nected to the file manager. Software com-
mands are extensive with this file manager
and its compact size is small enough to let it
fit on a desktop or lab bench.

Built-in ROMs and special 4050 Series
Desktop Computer's ROM Packs contain the
4907 operating system software. No 4050
Series Memory is required to support the
operating system. The 4907 can also be used
with some of the 4010 Series of graphic ter-
minals.

ORDERING INFORMATION

4907 File Manager ................ $4850
Option 30 Two Disc Drives Total ............. Add $2700
Option 31 Three Disc Drives Total ............ Add $4300
Option 40 4052/4054 Interface . .............. No Charge

OEM terms available on these products.

4905 mass Storage Module

The 4905 provides a medium density, memory
storage system designed especially for the
4080 graphics display users.

The 4905 comes with a controller that serves
two disc drives. The byte storage facility of
the system provides up to 20 million bytes on
one 4905 option — yet you can start out with
an option which provides 630K bytes of addi-
tional storage at extremely reasonable cost.

ORDERING INFORMATION

4905 Mass Storage Module ... ....... $635
Option 31 Dual Flexible Disc ................ Add $5725
Option 32 Two Dual Flexible Disc .. ......... Add $11,450
Option 33 Single Hard Disc .. .............. Add $12,000
Option 34 Dual HardDisc ................. Add $21,000



4923 Digital Cartridge Tape Drive

4924 Recorder [ GPIB Peripheral |

Both digital recorders are highly reliable, very
easy to use for data storage and retrieval.
They also contain an RS-232-C interface
which allows them to support any compatible
computer display terminal from 110 to 9600
baud.

Each tape cartridge can store approximately
300K bytes of high density digital data. Files
of variable length and files containing
variable number of formatted records can be
easily stored by these two storage systems.

The 4924 offers a tape fetch feature and ter-
minal interrupt capability and can operate
with Tektronix graphics terminals via the ter-
minal |[EEE-488 bus. Transfer data rates are
10K baud max. Read data operates at 762
mm/sec (30 inches/sec) and the Fast Forward
Mode allows you to skip forward or reverse at
2290 mm/sec (90 inches/sec). Up to 15 tape
drives may be multiplexed to any 4050 Series
Desktop Graphic Computer at any one time.

ORDERING INFORMATON

4923 Digital Cartridge Tape Recorder $2300
Option01RS-232-C ...............coiinn. No Charge

4924 Digital Cartridge Tape Drive . . . . $2695

4953, 4954, 4956 Graphic Tablets

With the 4953/54/56 Graphic Tablets, you can
choose one of two input device options: a
pen for best convenience, or a push-button
cursor where exacting accuracy is required.
You can input points or vectors to digitize or
display maps, graphic drawings, schematics
and other designs.

From precision mapping to exacting parts
outlines, Tektronix Graphic Tablets satisfy a
wide range of user needs. You can select op-
tions from a written “menu” placed on a
Graphic Tablet. You can store graphic input
on peripheral disc or recorder devices, recall
it later, and make quick, dry-process copies
on a Tektronix hard copy unit.

And Tektronix offers all of the pieces you'll
need with your computer for a truly interac-
tive graphics system. Take your pick of the
279 mm x 279 mm (11" x 11”) 4953 model, the
drawing board-sized 1016 mm x 762 mm (40"
x 30”) 4954 model, or the 4956 in two sizes.
Standard is 510 mm x 510 mm (20" x 20”) and
the Option 33 version is 910 mm x 1220 mm
(36" x 48"). The latter version is large enough
to accommodate E-size engineering draw-
ings. Power modules are compact to help
curb desktop clutter for all these graphic
tables.

ORDERING INFORMATION
4953 Graphic Tablet 11” x 11”

(279 mmx279mm) . ............. $3475
Option 304081 /FCable . .................... Add $525
Cursor, order 119-0622-00 ........................ $235
4954 Graphic Tablet 40” x 30”

(1016 mmx762mm)............. $5675
Option 304081 I/FCable.............. ...... Add $525
4954F32 Pedestal .. ............... $1325
Cursor, order 119-0622.00 ........................ $235
4956 Graphic Tablet 20” x 20”

G100 mmx510mm) .............. $5195
Option 33 Graphic Tablet 36" x48"

©@10mmx1220mm) ................c00nnn Add $2600
Cursor, order 119-0875-00 ... ..............cooinn $300
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4952 Joystick

For desktop computer users needing increas-
ed interactivity, the 4952 Option 2 Joystick is
the last word in fingertip input control. Ac-
curate to 0.1%, the sensitive cursor control
activated by the POINTER command lets you
quickly position the cursor the first time
precisely.

More to build on, less to repair. By entering a
command in BASIC the 4952 Joystick will put
the pointer on-screen and initiate movement.
Drift is negligible.

The 4952 is simplicity itself. Just move the
center lever in the direction you want to move
the cursor; speed is controlled by the angle
and distance of the lever from the center
position. And when you want to stop the cur-
sor, simply release the lever to its natural ver-
tical position.

Compatibility for the Joystick is assured with
all terminals in our 4010 family, 4081 Interac-
tive Graphic Systems and 4050 Series
Desktop Computers.

ot o g e e e e =]

ORDERING INFORMATION

4952 Joystick (4014/4015)............ $525
Option 01 Joystick (4010, 4012/4013) .. .......... Add $75
Option 02 Joystick (4050 Series) .............. Add $100

OEM terms available on these products.
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OEM Imaging Products

The Tektronix
OEM Commitment

Reliability. Performance.
Value. Support.

When you deal with Tektronix, you're dealing with a
supplier who stands behind you every step of the way.
As a world leader in display technology, we're com-
mitted to building lasting OEM relationships and sup-
porting them with continuing new product
developments.

Your Tektronix resource starts with a broad and com-
prehensive package of OEM support: OEM pricing,
terms and conditions to help make you competitive.
OEM service agreements and service capability
throughout the United States and in many countries.
Applications engineering including interface assist-
ance, custom mods, documentation, software com-
patibility, and much more.

At Tektronix, our product reliability is your foundation.
Your systems can only be as reliable as the com-
ponents that go into them. At Tektronix, we're com-
mitted to producing the most dependable components
possible. You can be confident that the reliability we

engineer into every component can help keep your
customers satisfied and your service costs down.
That’'s quality you can bank on.

Leadership in systems must begin with leadership in
components. Explore the advantages to working with
Tektronix: excellence in products, in OEM support,
and service. Your local Tektronix OEM Representative
can give you full details on how you can profit from

a partnership with Tektronix.
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KEY SPECIFICATIONS FOR X-Y DISPLAYS

OEM Imaging Products Reference

See your local Tektronix representative for complete specifications, options and ordering information, or use the return card.

624

603A 604A 606A 6068 607A 608 620
Spot Size! 0.25 mm (10 mils) 0.36 mm (14 mils) 0.13 mm (5 mils) 0.08 mm (3.1 mils) | 0.25 mm (10 mils) 0.26 mm (10 mils) <15 mil, <25 mil 0.30 mm (12 mils)
at max drive
Display Size 10.2 x 12.7 cm 10.2 x 12.7 cm 8x10cm 8x 10 cm 7.2x9cm 98x 12.2cm 10x12cm 9.8x 12.2cm
Acceleration Potential 3.5 kV 3.5 kV 5.6 kV 55 kV 12 kV 22.5 kV 12 kV =18 kV
Bandwidth, X-Y2 =2 MHz =>2 MHz >3 MHz >3 MHz >3 MHz =5 MHz =2 MHz =3 MHz
Bandwidth, 22 =5 MHz =5 MHz >10 MHz 5 MHz =5 MHz =10 MHz =5 MHz >5 MHz
Rise Time <70 ns <70 ns <35 ns <35 ns <70 ns <35 ns <70 ns
Input R and C, X-Y3 1MQ +=1% || 1MQ £1% || 1MQ =1% || 1MQ £1% or 1MQ =1% || 1 MQ, || 1 MQ || 1 MQ ||
<47 pF <47 pF <47 pF 50 @ || <47 pF <47 pF <60 pF 47 pF <47 pF
Input R and C, Z3 1 MQ || <47 pF 1MQ £1% || 1 MQ <47 pF 1 MQ or 5 MQ 1 MQ <47 pF 1 MQ, <60 pF 1 MQ <47 pF 1 MQ ||
<47 pF <47 pF
X-Y Phase Difference <1° to 500 kHz <19 to <500 V <1° to 500 kHz 1° to =500 kHz <<1° to 500 kHz <<1°to 1.5 MHz <1° dc to 500 kHz | <{1° to 1.0 MHz
Recommended Source <10 kQ <10 k2 <10 kQ <10 Qin 1 Q pos. <10 kQ2 =10 kQ <10 kQ <10 kQ

Impedance, X-Y and Z

Temperature Range 0°C to +50°C 0°C to +50°C 0°C to +50°C 0° to 50°C 0°C to +50°C 0°C to +50°C 0°C to +50°C 0°C to +50°C
Power Requirements+ 75 W 56 W 75 W 75 W 53 W 61 W See footnote+ 61 W
Included Accessories External program External program External graticule External program Lined external im- | Lined external im-

connector; connec{ connector; con- connector; con- plosion shield plosion shield

tor cover; external | nector cover. nector cover; ex- (graticule) for ad- (graticule) for ad-

graticule ternal graticule. justment purposes. | justment purposes.
Recommended Camerasy C-59A, C-5C C-59A, C-5C C-28, C-5C Opt. 01| C-28, C-30BP C-5C, C-5C Opt. C-5C, C-59A, C-28 | C-5C, C-5C Opt. C-5C, C-28

C-5C Opt. 01, Opt. 01, C-28 C-59A 01, C-28 01, C-28

C-28
I Measured at 0.5 pA, except for the 606A, measured at 0.1 upA. + Line voltage selector allows operation from 100, 110, 120, 200, 220, and 240 V
2. Full spec would read: “‘dc to . . ." appropriate figure. (£10% on each range). 48 to 440 Hz (except the 624 which excludes 220).
3 | « neans “paralleled by lossthan" Numper given shows watt max at nominal line voltage. The 620's power

P ¥ . requirements are 90-132 V ac; 48-440 Hz line frequency, 22 W max, 0.2A at

The standard displays come without a handle, feet or
covers. See your local Tektronix Representative for
complete specifications, options and ordering infor-
mation, or use the return card.

MODULAR PACKAGING AND
RACK MOUNTING

PACKAGING FOR THE 620

Vertical dress package. Includes handle, feet and
covers.

Order 016-0409-00 ............. ... ... c.iuunnn $175

Horizontal dress package. Includes handle, feet and
covers.
Order 016-0410-00 .............cvvvinnnnnnnnn $175

Rackmount kits for the 620.

Slide-out 19” rack assembly which rackmounts one
620 and an empty compartment horizontally. In the
compartment you may put your custom electronic
circuitry and combine it with the display. Includes
frame, covers and rack slides. Not available with
Options 06, 23, 28.

Order 016-0404-00 .................ccuovvvunnn. $195

120 V ac 60 Hz.

5- External 15 V dc 750 mA power supply required for C-28.

Slide-out 19” rack assembly which rackmounts two
620s side by side. Includes covers and rack slides.
Not available with Options 06, 23, 28, 31.

Order 016-0405-00 ... .............¢civirunnr.n. $175

Small-width packaging. Smaller-width packaging re-
moves controls (intensity, focus, spot position) from
the right side of the crt. Allows OEM to mount else-
where in this system. Request quote from your Tek-
tronix representative.

RACKMOUNTING FOR 603A, 604A, 606A,
606B, 607A, 608, 624

Rackmount and Empty Cabinet Kit for 603A, 604A,
606A, 606B, 607A, 608, and 624. Slide-out 19” rack as-
sembly which mounts a display monitor and an empty
compartment horizontally. In the compartment you
may put your custom electronic circuitry and connect
it to the display, all in one enclosure.

Order 040-0601-00 ...................... E e $175

Display/Power Module Kit. Allows rackmounting of
603A, 604A, 606A, 606B, 607A, 608, and 624 with TM
503 Power Module. Minimizes mechanical design time.
Simply design your own electronics using TM 500
Custom Plug-in kits described on p. 220. Then plug
them in. Fits standard 19” rack.

Order 040-0624-01

Rackmounting kit for 603A, 604A, 606A, 606B, 607A,
608, and 624.

Slide-out 19”7 rack assembly which rackmounts any
two of the above displays side by side. Includes
covers and rack slides.

Order 040-0600-00 ................covivinninns $135

Rackmount-to-Cabinet Conversion, required to con-
vert a rackmount 603A, 604A, 606A, 606B, 607A, 608
and 624 to a cabinet style.

Order 040-0602-00 ................civrvenunns $125

Key specifications for 634 video display

Video Display 634 634 Opt. 01

Resolution Worst case 1100 line 650 line
* Nominal 1400 line 800 line

Display Size 9x12 cm (flat screen)

Position Accuracy/

Non-Linearity

< 0.5% within 9 cm circle,
<Z1% in corners. For Option 01: 1%
within 9 cm circle, 2% at corners.

Brightness 515 cd/m? (150 fL) max.
Brightness

Non-uniformity Less than =10%
Bandwidth 1 Hz-10 MHz std. 20 MHz Video

bandwidth available as Option 14.

Note: Standard 634 accepts the line/field rate of 625/50.
Discrete line rates of 675/60 through 1083/60 can be
accommodated using option 15.

*Merged raster lines.

Recommended Cameras:

C-5C, C287.
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Applications For Selected OEM Imaging Products

Recommended Medical Electronic Defense Analytical
Display Instrumentation Test Equipment Electronics Instrumentation
Ultrasound High-density Reconnaissance Electron
634 raster scan graphics, & surveillance microscopy
; alphanumerics
Very High Computerized anpd imaging Target acquisition
Resolution tomography FLIR
Video Multi-imagi LLLTV
J ulti-imaging
Display cameras
Nuclear High-density Imaging for scan Scanning
606B multi-imaging graphics conversion electron
: alphanumerics microsco
Very ngh Gamma camera anpd imagn‘]g ) Py
Resolution Ultrasound Micro probe
,X;Y multi-imaging Radiation and
Display thermal
scanning
606A Nuclear High-density Imaging for scan Scanning
. multi-imaging graphics, conversion electron
High : :
1gn alphanumerics microscopy
Resolution Gamma camera and imaging
_X'Y Ultrasound
Display multi-imaging
Ultrasound: Spectrum Navigation and Mass
608 M-Mode analysis control Spectrometry
Hiah Real time .
nig Sector scan Automated Nondestructive
Brightness B-scan test systems testing
Di)s(|-3\l(ay Simulators NMR
IR imaging FTIR
Ultrasound: Logic analyzers Electronic Nondestructive
A-mode counter- testin
620 Automated test measures 9
G l Physiological equipment Multi-channel
enera measurements . Radar-A scopes pulse height
Purpose Spectrum analysis analyzers
X-Y ' Sonar PPI
Disol RF-sweepers
isplay
TV waveform
monitor
Gamma camera Transient Navigation and Scanning
Vi
607A Ultrasound: anaiysts centrol ﬁ:?cc,téggopy
Variable M-mode Automated test Electronic
- equipment counter- NMR
Persistence ECG measures
Storage Spectrum Mass
X-Y EKG analysis Automated test spectrometry
Display equipment
Target
acquisition
Physiological Transient analysis Direction Mechanical shock
measurements findin testin
603A Spectrum g g
Bistable analysis Spectrum Seismic analysis
. analysis
Storage Graphics and d Strain gauge
‘X-Y alphanumerics measurement
DlSplay Nondestructive

testing




High Resolution Video Display and General Purpose Waveform Display

634

High Resolution Video Display for critical
applicat_ionsw(j 400 Iings_, shrinking rasler)i_

< V2 % Linearity Insri;:le the 9 cm
Quality Area

Excellent Gray Scale and

Brightness Uniformity
T T T T e T b e e e i S S S e |

The 634 raster scan monitor delivers ex-
tremely high quality video images for both
viewing and photography.

Because of its 1400 line (merged raster)
nominal horizontal resolution and dynamic
focusing, the 634 assures clear, crisp im-
ages, even in the corners. Excellent gray
scale and brightness uniformity (less than
+10% variation across the screen), mean
that you get consistently accurate imaging.

The 634 is available, on a standard basis, at
525/60 and 625/50 rates. Rates of 875/60,
945/60, 1023/60 and 1083/60 can be accom-
modated using Option 15, providing flexibil-
ity in selecting vertical resolution. Option 14
(20 MHz video amplifier) is recommended
for use with high line rates.

e e e i e e s s e e s e )

ORDERING INFORMATION
634 Video Display ................. $1450

with standard resolution of 1400 lines nominal, without
handle, feet or covers,

Option 01 Standard resolution of 800 lines
nominal, ........cccviiiitiininiiniies Sub $180

PERFORMANCE OPTIONS

Option 11 External Sync — Switchable ...... Add $25
Option 13 Video Reverse .................. Add $50
Option 14 20 MHz Video Amplifier ........... Add $85

Option 15 High Line Rate. Factory calibrated at 1083/
60. User changeable to rates between 675/60 and
1083/60 with minor modifications .......... Add $165

Option 16 Remote Brightness, Contrast, Focus, Blank-
G e e Add $30

Option 20 Dc Supply +23 V, —22 V, +9 V (unreg)
......................................... Sub $50

SAFETY OPTIONS

Option 06 UL 544 Listing (Not available with Options
20 G128B) visvw s wrmi wssie 3 wmwms § v sy S Add $75
Option 09 UL 544 Component Recognition No Charge

MECHANICAL PACKAGE OPTIONS
Option 23 Handle, Feet and Covers (Not available

with Options 20 0T 28) .. .o vvvenrovonnosas Add $60
Option 28 Covers Only. (Not available with Options
06, 20; 23) = vrmm s suam SABRE S SRR S B § o Add $50

RACKMOUNT KITS
Rackmount Kit to mount two 634’s side by side in a
19 inch rack. Not compatible with Option 20. Order
O16:-0808-00 &vv v vwvans v suisins s wwmue s ssssms o soses o oo $175
Rackmount Kit to mount one 634 and one empty
cabinet side by side. Not compatible with Option 20.
Order 0316-0802:00 ...... . .oov.s ss50E § smivE s s g ¥ $195
[y e e R e e e e e ]

SPECIAL PRICING, TERMS AND CONDITIONS ARE
AVAILABLE TO QUALIFIED OEMS. CONTACT YOUR
LOCAL TEKTRONIX REPRESENTATIVE FOR COM-
PLETE INFORMATION.

620

o s sae e e ot ks BV eaes T SNCRAST I LR U s R
General Purpose X-Y Waveform Display

Many Packaging Options

Exceptionally High Reliability
T P S T T T ey T T SR O AT T TS AR AT

The 620 can be used in any situation requir-
ing an economical, solidly performing X-Y
waveform display.

Electronic instrumentation applications in-
clude pulse height, network, spectrum, logic
and signal analyzers and digitizers. The 620
is also used in mechanical measurement in-
struments for vibration tests and NDT. In the
medical field it is used for A mode imaging.
The 620 offers spot size of 0.38 mm (15 mils),
a 10 x 12 cm screen, and usable brightness
up to 100 cd/ m? (30 fL).

The 620 comes with a wide variety of pack-
aging options:

1. 620 Narrow Package (MOD BD) — As wide as the
CRT bezel. Operator controls can be located anywhere
on your cabinet.

2. 620 Standard Package — Easily mounts in your cus-
tom cabinetry. Operator controls as shown.

3. 620 Stand-alone Package — With handle, feet and
covers: an excellent choice for your remote monitor.

4. 620 Horizontal and Vertical Packages — An empty
compartment next to or below the display provides
ample space for your custom circuitry, resulting in an
integrated enclosure.

5. 620 Rackmount Package — Slide-out 19 inch rack
assembly mounts one 620 and one compartment along-
side (or two 620s side by side).

NOTE: While the 620 Narrow Package is configured for
dc power only, the standard 620 can be configured for
either ac power (built-in supply) or dc power from your
system.

[ e S e R NN L T e S N e P Sy R |

ORDERING INFORMATION

620 Display (without handle, feet or covers) ...$1,025
Option 01 With internal graticule ......... No Charge

Option 06 UL 544 Listed. Includes handle,
feet and cOVers . .......covvvinenenanenenn Add $75

Option 09 UL Component Recognition* ... .No Charge

Option 10 Remote 25-pin program connector,
X, Y and Z axes. Single ended inputs only.
(not available with Option 31) .............. Add $40

Option 20 Delete ac power. External dc
power required (+17 to 26 V ~0.9A). Not
available with Option 31 ................... Sub $30

Option 23 Handle, feet and covers (not
available with Options 06, 28 and modular
PACKEGINGY & cwwen s v v s s wemsas Add $60

Option 25 TTL blanking* ................... Add $30

Option 28 With cover only—no trim strips
(not available with Options 06, 23 and
modular packaging) .............c.0eennn. Add $50

Option 31 Delete all real panel BNC’s, dc power con-
nector and ac power supply and switch. Option 31 in-
cludes provision for external dc power (+17 V un-
regulated). All power connections and input signals
are made to interconnect pins inside monitor. Not
compatible with Options 10 or 20. Can be used with
016-0409-00 or 016-0410-00 packaging ....... Sub $30

MODULAR DRESS PACKAGING
Vertical package. Includes handle, feet and

covers. Order 016-0409-00 ..................... $175
Horizontal package. Includes handle, feet and
covers. Order 016-0410-00 ..................... $175

RACKMOUNT KITS

Rackmount for one 620 in a 19 inch rack. Includes
frame, covers and rack slides. Not available with
Options 06, 23, 28.

Order 016-0404-00 ... ..o coes v somwes sammee s s $195

Rackmount for two 620s side by side in a 19 inch rack.
Includes covers and rack slides. Not available with
Options 06, 23, 28, 31.

Order016-0405-00 .........covevvevvennrasanns $175
620 Narrow Package (MOD BD) without handle, feet or
covers. Dc poweronly ............... Request Quote

*Also available for the 620 Narrow Package.

SPECIAL PRICING, TERMS AND CONDITIONS ARE
AVAILABLE TO QUALIFIED OEMS. CONTACT YOUR
LOCAL TEKTRONIX REPRESENTATIVE FOR COM-
PLETE INFORMATION.
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Direct Viewing Displays

608/624

High Brightness X-Y Difplays |

Ambient Light Viewing

High ResoEt_ion

Expansion Mesh Halo Supression

Exgellen_t Gray Scale

Optional UL 544 Listing

The 608 is our finest directed beam viewing
monitor. It is extremely well suited for high
performance imaging applications, such as
diagnostic ultrasound and electronic instru-
mentation. The related 624, a comparable
but more economical alternative, provides
excellent direct viewing capability for sys-
tems that don’t require optimum perform-
ance.

The 608’s high usable brightness of up to
240 cd/m?* (70 fL), a 0.25 mm (10 mil) spot
size, and large 9.8 x 12.2 cm screen, com-
bine to give you optimum viewing capability.
Where such a high degree of clarity or
brightness is not required, we recommend
the 624 with a 0.30 mm (12 mil) spot size,
display brightness of 135 cd/m? (40 fL), and
a screen size of 9.8 x 12.2 cm. Both instru-
ments produce detailed displays that are
easy to read in high ambient light and that
produce quality photographs.

Both instruments have a special expansion
mesh halo suppression CRT design which
eliminates annoying stray light that other-
wise causes lower contrast.

The 608 displays both excellent gray scale
images and detailed waveform displays, be-
cause of its small 0.26 mm (10 mil) spot size
(0.30 mm or 12 mils for the 624). In addition,
imaging is critically sharp from corner to
corner in both instruments, using dynamic
focus. (Not available on the 624.)

ORDERING INFORMATION

608 Display’ .:.ossciinianssmssmnss $1895
(without handle, feet or covers)
624 Display ... .ciswvinmssmesmens $1675

(without handle, feet or covers)

PERFORMANCE OPTIONS

Option 10 25-pin Remote Program Connector —
X, Y and Z. Single Ended Inputs ............ Add $30

Option 20 Without ac supply—(=*18 V Un-
regulated dc Supply Required. (Not available

with Option 06) (624 only) .................. Sub $20
Option 21 Full Differential Inputs (X, Y, and Z) Add $30
Option 22 5x Attenuators ................... Add $20
Option 24 Linearized Z-Axis (Gamma Correction)

(608 ONIY) v 5 vaven 5 s 5 oo 5 G@we = eees 5 s Add $50
Option 25 TTL Blanking .................... Add $50

SAFETY OPTIONS

Option 06 UL 544 Listed, includes
handle, feet andcovers .............co00.0n Add $75

Option 09 UL Component Recognition .. ... No Charge

MECHANICAL PACKAGING

Option 01 Internal graticule ............. No Charge
Option 23 Handle, Feet and Covers (not avail-

able with Options 06 and 28) ............... Add $60
Option 28 Covers Only (not available with

Options 06 and 23) ...........ccvvvvrnnnnn. Add $50
Option 29 Metal Bezel ..................... Add $50

Rackmount kit to mount two 608s or 624s side by
side, or one 608 or 624 and a 603A, 604A, 606A, 606B,
or 607A side by side in a 48.3 cm (19 inch) rack.

Order 040-0600-00 ...............ccvvurinnnnns $135
Rackmount kit to mount one 608 or 624 and one empty
cabinet side by side in a 48.3 cm (19 inch) rack.

Order 040-0601-00 ..............coiivninnnnn. $175

SPECIAL PRICING, TERMS AND CONDITIONS ARE
AVAILABLE TO QUALIFIED OEMS. CONTACT YOUR
LOCAL TEKTRONIX REPRESENTATIVE FOR COM-
PLETE INFORMATION.

604A

Versatile General Purpose Display

Easy Interface Optionsﬁ
Optional UL 544 Listing
Modular Packaging

The reliability of the 604A X-Y display mon-
itor has been proven through its many years
of use in a wide variety of electronics ap-
plications.

A wide range of options and modular pack-
aging make the 604A a truly flexible, general
purpose display for easy interface with your
system. UL 544 listing optional.

ORDERING INFORMATION

604A Display ..................... $1500
(without handle, feet or covers)

Option 01 With Internal Graticule ......... No Charge
Option04 Time Base ..................... Add $200
Option 05 External Vector Display Graticule (P31 Phos-
PROT ONIYY) & o omvan o o o aamem & s 3 @ ws 5 © 0 Add $40
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Option 06 UL 544 Listed; includes Handle, Feet and

COVEIS ..ttt ie et iranrann e annss Add $80
Option 09 UL Component Recognition ....No Charge
Option 10 25-pin Rectangular Remote

Program Connector — X, Y and Z axes;

Single-ended Inputsonly .................. Add $35
Option 21 Full Differential Inputs (X, Y and Z) Add $35
Option 22 Extended (x5) Gain Range ........ Add $25

Option 23 With Handle, Feet and Covers (not available

with Options 06 and 28) ................... Add $65
Option 28 With Covers Only (not available with Options
06 and 23) ...ttt e s Add $55

SPECIAL PRICING, TERMS AND CONDITIONS ARE
AVAILABLE TO QUALIFED OEMS. CONTACT YOUR
LOCAL TEKTRONIX REPRESENTATIVE FOR COM-
PLETE INFORMATION.



606A
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High Resolution 0.13 mm (5 mil) X-Y Display
Optimum Photographic Gray Scale

Multi-imaging Applications
Optional UL 544 Listing

I st = e S n SO

The 606A has 0.13 mm (5 mil) resolution for
applications requiring critically detailed
photographs and displays.

The sharply detailed imaging provided by
the B06A is particularly well suited for photo-
graphic recording applications in medical
gamma camera systems and multi-imaging
systems. Non-medical applications include
scanning Auger and electron microscopy,
and ATE.

When image stability and gray scale per-
formance are critical to the quality of mea-
surement or the accuracy of a medical diag-
nosis, the 606A’s performance is consistent-
ly reliable.

Spot size of the 606A is only 0.13 mm (5
mils), for discerning even the most subtle
details. And the Z-axis amplifier is very
linear, with 10 MHz bandwidth. This linearity
(gamma correction) provides the excellent
gray scale performance you require, partic-
ularly for photography.

This display also offers excellent image
stability: position shift is less than 0.1 cm
per hour after 20 minute warm-up, and less
than 0.2 cm in 24 hours.

High Resolution Displays

Because of its high resolution, the 606A is ex-
cellent for multi-imaging: all images, regard-
less of on-screen location, are delivered with
excellent clarity and discernability.

A broad selection of options (including UL
544 Listing) helps optimize interface of the
B606A with a variety of systems.

e e e e e R TR T e T

ORDERING INFORMATION
606A Display Monitor . ............. $2000

(without handle, feet or covers)

Option 06 UL 544 Listed. Includes Handle,
Feet and COVEIS ........covvuiivnnnsnnnsan Add $75

Option 09 UL Component Recognized ..... No Charge
Option 21 Full Differential Inputs (X, Y and Z) Add $30
Option 22 5x Attenuators ................... Add $20
Option 23 Handle, Feet and Covers (not

available with Options 06 and 28) ........... Add $60
Option 26 50 ) Inputs (X, Yand Z) .......... Add $20
Option 28 Covers Only (not available with

Options 06 and 23 ............ccovuirnnnns Add $50
Option 29 Metal Bezel ..................... Add $50

P e SR o S s e S S SR e

SPECIAL PRICING, TERMS AND CONDITIONS ARE
AVAILABLE TO QUALIFIED OEMS. CONTACT YOUR
LOCAL TEKTRONIX REPRESENTATIVE FOR COM-
PLETE INFORMATION.

606B
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Very High 0.079 mm Resolution (3.1 mil)
X-Y Display

Uniform Resolution and Variable Spot Size
Excellent Stability

Multi-imaging Applications

<10% Light Output Variation in Quality Area

o e T e e e S A e

The 606B features a 0.079 mm (3.1 mil) spot
size for applications requiring the most criti-
cally sharp photographs and displays.

The 606B is particularly well suited for
photographic recording applications in med-
ical gamma camera systems and multi-imag-
ing systems. It can also provide superior
imaging in such applications as electron
microscopy, and radiation and thermal scan-
ning systems.

When image stability, gray scale perform-
ance and brightness uniformity are critical
to the quality of measurement or the ac-
curacy of a medical diagnosis, you need
the consistent performance and high relia-
bility of the 606B.

The 606B also has uniform resolution and
variable spot size. When dealing with a small
number of data inputs, the dc programmable
spot size enlarges the spots to allow them
to merge into an easier-to-interpret image.

The high resolution and brightness uniform-
ity of the 606B is excellent for multi-imaging.
All images, regardless of on-screen location,
are delivered with fine clarity and readabil-

ity.
Optional UL 544 Listing and Component Rec-
ognition available.

T e AP AR T T I T L e e e e ]

ORDERING INFORMATION
0GB DISplay . . :vosams 5w pmss sy s $3480

(without handle, feet or covers)

INTENSITY

©

Option 06 UL 544 Listing. Includes handle,

feet and COVEIS ......coivvinrnnnnneronessn Add $75
Option 07 Front panel knob controls changed
to screwdriver adjustments ................ Add $25

Option 09 UL 544 Component Recognized .No Charge
Option 28 Covers (not available with Option 06) Add $50
—
SPECIAL PRICING, TERMS AND CONDITIONS ARE
AVAILABLE TO QUALIFIED OEMS. CONTACT YOUR

LOCAL TEKTRONIX REPRESENTATIVE FOR COM-
PLETE INFORMATION.
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Bistable and Variable Persistence Storage Displays

603A

Bistable Storage X-Y Display

High Resolution 0.25 mm (10 mil) Spot _Size

Up to 10 Hour Storage

Modular Packaging
N e s ey~ - . ]

For waveform, graphics and alphanumerics,
the 603A is a cost-effective alternative to
digital memory. The storage capability of
the 603A eliminates any need for display re-
freshing and associated costly memory de-
vices.

The 603A is particularly useful in capturing
and recording single, relatively slow-occur-
ring transient events, such as in seismic anal-
ysis, mechanical shock tests. It also excels
in displaying computer graphic and alpha-
numeric data, and in other displays where
gray scale is not required. It offers storage
up to 10 hours, one million dot/second
stored writing speed (with Option 02), small
0.25 mm (10 mil) spot size, and a large 10.2 x
12.7 cm viewing area.

As a preview monitor the 603A can save you
time and money by avoiding unnecessary
photographs.

Modular mechanical packaging provides
either full rackwidth or double-height instru-
ment packages that combine your custom
circuit designs with the 603A in an inte-
grated enclosure. The 603A may also be
ordered with UL 544 Listing.

1= INVENTORY
P=BUILD SCHEDULL

ORDERING INFORMATION
603A Bistable Storage Display

Monitor ......................... $2100
(without handle, feet or covers)

Option 01 Internal Graticule ............. No Charge
Option 02 Fast Writing Speed CRT

(200 div/ims) ...t Add $40
Option 04 Time Base ..................... Add $195
Option 06 UL 544 Listed. Includes handle,
feetandcovers ................ .. ...t Add $75
Option 09 UL Component Recognized ..... No Charge

Option 10 25-pin Rectangular Remote Program Con-
nector. Contains: Erase interval, non-store, enable/

disable, erase. Single ended inputs only ... .. Add $50
Option 21 Full Differential Inputs (X, Y, Z) ...Add $30
Option 22 5x Attenuators ................... Add $20
Option 23 Handle, Feet and Covers (not

available with Options 06 and 28) ........... Add $60
Option 28 Covers Only (not available with

Options 06 and 23) ........................ Add $50

SPECIAL PRICING, TERMS AND CONDITIONS ARE
AVAILABLE TO QUALIFIED OEMS. CONTACT YOUR
LOCAL TEKTRONIX REPRESENTATIVE FOR COM-
PLETE INFORMATION.

607A
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Variable Persistence Storage X-Y Display

High Resolution 0.25 mm (10 mil)
Non-Store Spot Size

Gray Scale Storage up to 50 minutes

Optional UL 544 Listing
A ok = M o T3-SR (Bl O e L e

The 607A is a cost effective alternative to
digital memory, since its storage capability
eliminates any need for display refreshing
and other costly memory devices.

This display unit is often found in gamma
camera applications as a preview monitor,
as well as in cardiac studies, M-mode, ultra-
sound, scanning Auger and electron micro-
scopy systems. It operates in both store and
non-store modes, and writes at 0.8 us/div,
with 0.51 mm (20 mil) stored or 0.25 mm (10
mil) non-stored spot size.

Adjustable persistence and the ability to dis-
play multiple successive events simulta-
neously enhance the 607A’s applicability in
areas where the highest resolution requires
a slow sweep, such as in spectrum analysis,
radar and sonar.

The 607A is especially useful when you re-
quire gray scale displays of multiple tran-
sient events, or for capture and storage of
single-shot events. If you plan to photograph
the image, the 607A is an excellent preview
monitor.
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ORDERING INFORMATION
607A Variable Persistence Storage

Display .......................... $2375
(without handle, feet or covers)

Option 01 Internal Graticule ............. No Charge
Option 06 UL 544 Listed. Includes handle,

feetand covers .......... ... .. Add $75
Option 09 UL Component Recognized ... .. No Charge

Option 10 25-pin Rectangular Remote Program
Connector: contains remote Save, Erase, Erase
Interval, Non-store. Single Ended Inputs only Add $30

Option 21 Full Differential Inputs (X, Y and Z) Add $30

Option 22 5x Attenuators ................... Add $20
Option 23 Handle, Feet and Covers

(not available with Option 06 and 28) ...... Add $60
Option 28 Covers Only

(not available with Options 06 and 23) ...... Add $50

SPECIAL PRICING TERMS AND CONDITIONS ARE
AVAILABLE TO QUALIFIED OEMS. CONTACT YOUR
LOCAL TEKTRONIX REPRESENTATIVE FOR COM-
PLETE INFORMATION.



GMA 101A/GMA 102A

Both the GMA 101A and GMA 102A are
483 mm (19”) diagonal modular graphic and
alphanumeric storage displays. The GMA
101A is a storage-only display. The GMA
102A is a higher performance instrument that
also has refresh capability. Both are con-
figured for optimum modularity, with printed
circuit board modules arranged on a unique
high-strength wireform chassis. This con-
struction not only supports different perform-
ance, interface and packaging options, but
permits easy removal of modules for field
service.

The GMA 101A — high resolution storage.
The GMA 101A makes the benefits of low
cost, high resolution storage technology
graphics available to the OEM system build-
er in a modular display. This family member
is tailored for an application that emphasizes
storage graphics. You can use our options
or yours to take advantage of the very fast
stored data-drawing capability of the GMA
101A — 3900 inches per second. At this
drawing rate, the entire screen can be re-
drawn in less than one second, permitting
effective zooming or panning. In addition,
data or picture editing can proceed with
minimal thought-process interruption. You
can achieve high density interactive graph-
ics while freeing your computer to address
the application rather than drive the display.

The GMA 102A — storage and refresh. With
the GMA 102A, you can display up to 1575
vector inches (30 Hz refresh rate) of re-
fresh data while simultaneously having all of
the benefits of storage technology. The stor-

OEM Computer Display Modules

age mode presents high resolution, high
density graphics at low cost, while the re-
fresh feature adds the benefits of selective
erase, interactivity and dynamic motion with
the same high resolution of storage. By plac-
ing fixed or finalized data in store while re-
taining dynamic or working data in refresh,
you can achieve high density, interactive
graphics while making maximum use of your
computer to address the application task
rather than support the display.
Operation — both instruments. All display
functions are completely programmable and
designed to interface to TTL logic. They are
Write-Thru (GMA 102A only.) Non-Store;
Brite, Defocus, Center, Copy, Erase, View
and G Busy.

Options Addressed to the OEM. Both instru-
ments in the standard display format are

. driven as X-Y directed beam displays using

analog inputs. Both have clear glass light fil-
ters and are compatible with Tektronix hard
copy units. On either, the display can be
supplied with the CRT module tilted as far
back as 15° or oriented in either the hori-
zontal or vertical (page) format. Space has
been left in the card cage for you to add up
to three circuit boards with your application
options. Additionally, on the GMA 102A, our
Option 42 Vector Generator or Option 43
Vector/Character Generator can be plugged
into two of these positions to give you a com-
pletely digital interface (16 bit word format
plus control and status signals).

On both instruments, you can use your inter-
face connector or ask for our Option 34 (ana-
log) or Option 35 (digital) connector as ap-
propriate.

GMA 125

The GMA 125 was designed exclusively for
systems builders, and is intended to satisfy
display applications of the greatest size and
complexity. It incorporates 65 percent more
workspace than even our own previous in-
dustry leaders, the 483 mm (19”) GMA 101A
and GMA 102A. Like other members of the
GMA series, it provides low cost, high reso-
lution, storage tube graphics and unique
flexibility of performance, interfacing and
packaging.

Further, the GMA 125 offers that same power-
ful combination of simultaneous storage and
refreshed displays that was first provided in
the GMA 102A.

The detail of storage. The dynamics of re-
fresh. The GMA 125 features a 635 mm (25”)
CRT that offers unequaled information dis-
play capacity. Adjacent points that would be
indistinguishable on a smaller screen can be
seen as distinct units on the GMA 125. It is
ideal for group viewing and for greater
graphics detail. A new 110° CRT provides
greater display brightness with less energy
consumption in a more compact package.

The GMA 125 will display up to 1968 vector
inches of refreshed data, enabling all the
benefits of selective erase, interactivity and
dynamic motion with the same high resolu-
tion of storage.

By placing fixed or finalized data in store
while retaining dynamic or working data in
refresh, you can work interactively with high

density graphics and alphanumerics while
making maximum use of processing power
to address the application rather than sup-
port the display.

Modular design assures ideal building econ-
omy. Order CRT, chassis and power supply
only, or configure your GMA 125 to best fit
your own manufacturing capabilities and
system specifications. The welded-steel,
symmetrically structured chassis may be ro-
tated vertically or horizontally, and tilted to
any degree. Space is left in the card cage
for your own application options. Or you can
plug in our Option 42 Vector Generator or
Option 43 Vector/Character Generator to
provide you with a completely digital inter-

face (16 bit word format plus control and
status signals). You can use your interface
connector or our analog or digital interface
options.

Colored light filters and several other sup-
port options are also available.

Operation. The standard display instrument
is driven as an X-Y directed beam display
using analog inputs. The CRT beam is posi-
tioned at center screen with zero volts ap-
plied. All other display functions are com-
pletely programmable and designed to inter-
face to TTL logic. The display functions are
Write-Thru, Non-Store, Brite, Defocus, Cen-
ter, Copy, Erase, View and G Busy. The Z-
axis input is a digital signal.
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Image Forming Modules

4633A (OEM Only)

Line scan recorder

Black on white or gray scale

Excellent resolution

Low copy cost

100 mm/s paper speed
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The Tektronix 4633A Continuous Recorder
is designed to provide hard copy output
from systems that provide a Z-axis input
signal simultaneously with an X-axis (hori-
zontal ramp) signal. It is uniquely suited to
the requirements of the medical echocardi-
ography market and can also be modified
to suit other applications where there is a
need for recording real time data.

The 4633A has three basic speeds, select-
able on the front panel: 10 mm/s, 25 mm/s,
and 50 mm/s. Another switch allows the
operator to double each of the three basic
speeds. This provides a maximum speed
capability of 100 mm/s and also gives the
operator considerable operational flexibility.

The 4633A is available as either a rack-
mount or benchtop model. The rackmount
version fits into any standard 19-inch (482.6
mm) rack.

The medium: high performance/low cost,
dry process, full-size paper. The 4633A is
designed for high performance/low costdry
silver paper: The state of the art in dry
process gray scale.

After the paper has been exposed by a
fiber optic CRT, it passes through a proc-
essor, where the latent image is thermally
developed. The developed image is trans-

ported by a conveyor through an opening
in the front panel.

Unwanted interruptions will be minimal. Big
500-foot paper rolls mean few time-outs for
reloading. The paper is a full 8%2" wide.

The 4633A’s image quality, convenience, re-
liability, and competitive pricing combine
to make it a valuable component of an OEM
system.

4634
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Photographic quality images

Excellent gray scale and resolution

Compatible with most raster scan
video systems

Dry, quick, convenient process

Large, file-sized image

Low copy cost
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The Tektronix 4634 Imaging Hard Copy Unit
is designed to record images of photo-
graphic quality from raster scan video
sources. It is suited to a variety of indus-
trial, commercial and medical imaging ap-
plications.

The 4634 is easily coupled to video sources,
both analog and digital. It can be adjusted
to accommodate a wide range of line rates:
from 525-1029 lines interlaced, and from
256-512 lines non-interlaced for both 50 Hz
and 60 Hz systems. If image size is re-
duced, higher line rates are achievable.

The 4634 is available as either a rackmount
or benchtop model. The rackmount version
fits into any standard 19 inch (482.6 mm)
rack.

The 4634 uses a cathode ray tube (CRT) to
expose the image on dry silver paper. A
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fiber optic faceplate on the CRT effectively
couples the light output to the paper, pro-
viding photographic quality images of fine
detail.

After exposure, the image is developed in
a Thermal Processor. The entire process of
exposure and development is completed in
just 26 seconds. The costs of space, equip-
ment, and labor associated with wet proc-
ess films are eliminated.

Users may select two types of paper: stand-
ard performance for lowest cost per image,
and high performance for optimal image
quality. Both paper types are significantly
less expensive than film.

The combination of high image quality, op-
erational simplicity, speed and convenience,
and low cost makes the 4634 Imaging Hard
Copy Unit an excellent choice for a wide
variety of raster scan video applications.



WP 1310 (7854-Bas

Precise Automatic Waveform
Measurements for Demanding
Applications in Research,
Design, Manufacturing and
Quality Assurance

Automatically save hours, days,
even months of work.

Tektronix Signal Processing Systems are
specially designed to handle the increas-
ingly complex, expensive, and time-consum-
ing task of waveform characterization.

They're the first measurement systems to
offer all the power and flexibility of oscillo-
scope acquisition, coupled with fully auto-
matic analysis. They're the first systems to
feature signal processing software with ex-
tensive control over instrumentation, wave-
form manipulations, and graphic display.
And they’re the first to provide system com-
patibility that allows configuration for many
types of test and measurement applications.

With Tektronix Signal Processing Systems
you concentrate on test results, not test pro-
cedures. There's no human-eye interpreta-
tions, hand processing, or complex statisti-
cal graphing. Tektronix Systems automati-
cally capture the signals you need, make the
measurements you want, then display, store,
and document your solutions.

This means work that used to take hours,
now takesonly minutes. System automation
saves you time and money by greatly in-
creasing your productivity. Projects not only
get completed on schedule, they get com-
pleted on budget.

Plus, system automation gives greater mea-
surement accuracy and accountability on
your finished product. Since there's less
operator involvement in measurements,
there’s less chance of human error.

From today’s research and development
tasks to tomorrow’s production testing, Tek-
tronix Systems give you all the capabilities
needed to characterize your waveforms
quickly, efficiently, and automatically.

For measurement solutions,
you can’t beat the SYSTEM
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System Products

ACQUISITION UNIT

L

SIGNAL TO BE
ACQUIRED &
PROCESSED

HARD COPY

LIEEE488 BUS

QLD

STORAGE

PROCESSOR

L/

DISPLAY

FIVE MAJOR SYSTEM
COMPONENTS AND TEK’S
COMPREHENSIVE SOFTWARE
MEET YOUR
MEASUREMENT NEED

Acquisition, built around Tektronix GPIB
Waveform Digitizers and 7000 Series Os-
cilloscope Plug-ins, captures analog data,
converts and stores it in a digital format ac-
ceptable to the system processor.

Processor, either minicomputer or desk-top
computer, controls the system, accepts the
digitized data, and then performs the needed
mathematical calculations and operations.

Mass Storage, in the form of disk or mag-
netic tape, keeps a log of the processed
data and also stores the test programs.

Display, including graphic terminal and Hard
copy units, provides both alphanumeric and
graphic presentation of data and permanent
documentation.

Software, specially developed for ease of
use with Tektronix Signal Processing Sys-
tems, controls all other system components
and performs the desired computations.
Commands are high-level BASIC and acces-
sible through a standard terminal keyboard.

A WIDE RANGE OF SYSTEM PRODUCTS PROVIDES THE SOLUTIONS YOU NEED

Signal acquisition. Fast or
slow, transient or repetitive.

The growing family of GPIB compatible 7000
Series Waveform Digitizers provides a broad
range of acquisition capabilities. They offer
the ability to analyze signals ranging from
seconds to picoseconds in duration, and
risetimes to 25 ps. Plus, all are compatible
with a broad range of 7000 Series Plug-ins.

7912AD*

For high-speed transient signal acquisition,
the 7912AD Programmable Digitizer has the
capability to capture signals in the milli-
second to subnanosecond range with a
bandwidth of up to 500 MHz.

7612D*

For medium-speed signals, the 7612D Pro-
grammable Digitizer offers dual channel ac-
quisition, selectable sampling rates within
records, and pre- and post-triggering. With
the 7612D you can capture transient signals
from seconds to sub-microseconds in dura-
tion with high resolution.

7854 and DPO*

For fast, repetitive signals, the 7854 Oscillo-
scope or the DPO are ideal when configured
in a system. The 7854 features an on-board
microprocessor. This instrument provides
the system with the capability to acquire
high speed signals with risetimes to 25 ps.

*Digital Mainframes Section for details.
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System controllers dedicated to
speed and precision.

Tektronix Signal Processing Systems are
divided into two major processor families:
the minicomputer family, and the desktop
computer family.

The Tektronix minicomputer systems, built
around DEC PDP11 compatible controllers,
are designed to handle large amounts of
data. They offer flexibility in peripheral
selection, processing speed, and up to 128K
words of memory space. Plus, the software
support is specially developed for waveform
manipulations, array processing and display
efficiency.

The desktop computer systems are built
around the 4052 Desktop Computer—one of
the most powerful analytical performers
available today. Its built-in extended BASIC
software is complemented by special ROM
packs featuring commands most often used
in signal processing applications.

Wide-ranging system peripherals
for full documentation and display.

The end result of any measurement is the
display of the solution; and the quality of
that solution is often dependent on the
quality of the display. Once again Tektronix
Signal Processing Systems provide the best
—the 4010 or the 4052 graphic screen.
These terminals provide an excellent medi-
um for displaying graphic and alphanumeric
information with high resolution. In addition,
a wide range of system peripherals is avail-
able, including graphic plotters, hard copy
units, disk and magnetic tape storage de-
vices.

SPS Software for Power & Control

Whatever your choice of systems might be,
you are assured of receiving truly powerful
yet easy to use software to control your mea-
surement solution. The system descriptions
in this section highlight the unique capabili-
ties available to you.



Mini-Computer Based Systems

The WP3201 is one of the many configurations for the minicomputer-based systems.

Systems

Tektronix Minicomputer-based systems offer
combinations of Tektronix Waveform Digitiz-
ing instruments, flexible instrument control-
lers, and the most powerful waveform (array)
processing BASIC software available on the
market. These systems are tailored for med-
ium and large scale experiments and for
use in areas where medium or high power,
dedicated systems are best suited to the
task. System versatility and easy-to-use soft-
ware allow for a wide variety of tasks to be
performed at a multi-purpose test area.
Large amounts of data storage and wave-
form analysis are manageable under the
TEK SPS BASIC operating system which
handles full arrays of data as easily as
single-valued variables.

Instrument control and data communication
are accomplished over the IEEE-488 (GPIB)
bus, allowing for easy expandability. Multi-
ple instruments performing different func-
tions may be added as needs expand or
change. Control or data busses other than
GPIB may be added by the user and con-
trolled by TEK SPS BASIC software.

Mass storage includes either floppy or hard
disk systems for operating system, non-resi-
dent commands, data files and user program
storage. Hard copy capability may be added
by ordering the Tektronix 4631 option to
these systems.

AVAILABLE MINI-COMPUTER BASED SYSTEMS

DPO

7912AD 7612D

CP4165/Floppy Disk WP1200

WP2250 WP3200

CP1164X/Hard Disk

WP1200 w/options

WP3201

WP2250 w/options

TEK SPS Basic Software.

TEK SPS BASIC is a powerful general pur-
pose programming language which offers
convenient control of instruments to acquire,
process, store and display data with ease.
It is an enhanced version of BASIC making
it easy to learn and use.

Modular, space-efficient and versatile, TEK
SPS BASIC can serve needs ranging from
a new user’s five-line arithmetic calculation
program to an experienced assembly-level
programmer’s specialized device driver.
With TEK SPS BASIC a novice will not be
overwhelmed with programming complexity,
while an expert will never feel limited by its
simplicity.

Under Your Control.

Through simple single statement commands
you can control the powerful operating sys-
tem. TEK SPS BASIC combines the advan-
tages of being an interactive language with
the high performance of a computer oper-
ating system. Monitor level commands pro-
vide program, system and file control, plus
communication with all instruments on the
GPIB. And since TEK SPS BASIC is modu-
lar in design, you can easily integrate new
capabilities into your system.

Waveform Processing
a la carte.

TEK SPS BASIC offers a unique way to
process waveforms—as if they were single
valued variables. The monitor and signal
processing package contains a full range of
waveform processing functions from simple
arithmetic calculations to the more complex
fast Fourier transform—all accessible by a
single command. Scaling and unit changes
are automatically performed, providing re-
sults ready to be displayed.

Graphic software for answers
you can get your hands on.

TEK SPS BASIC also provides a powerful
package for presenting results in a format
best suited to your needs. You simply select
the graphics you want. .. from single wave-
form graphing commands...to a complete
selection of instructions to help generate
your own format such as bar charts, wave-
form displays, three dimensional functions
... the choices are yours.

Warranty

Systems defined as “WP” Systems are in-
stalled at the user’s site free of charge. On-
site warranty is for 90 days from date of
system start-up, or 120 days from date of
shipment, whichever is shorter. Individual
instruments are warranted for one year at a
Tektronix Service Center. Post-warranty
service is available on a normal charge
basis, or system components may be sent
to a Service Center for repair.
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Desktop Computer Based Systems

The WP2110 is one of four desktop computer-based systems.

Systems

Tektronix Desktop Computer-based Systems
offer combinations of Tektronix Waveform
Digitizing instruments and the 4052 Graphic
Computing System. These systems are tai-
lored especially for single user, small and
medium scale experiments and for use in
areas where medium power, dedicated, self-
contained systems are best suited to the
task. Each system contains the flexibility to
be easily moved between areas or to per-
form a variety of tasks at a multi-purpose
test bench.

Instrument control and data communication
are accomplished over the IEEE-488 (GPIB)
bus, allowing for easy expandability. Multi-
ple instruments of the same type or GPIB-
interfaced instruments performing different
functions may be added as needs change.
Data communication with external intelli-
gence for additional flexibility is available
via an RS-232C port. Hard-copy capability
from the display may be added by ordering
the Tektronix 4631 option to these systems.
Raw and processed data and user programs
may be stored using the integral magnetic
tape, or the Tektronix 4907 flexible disk File
Manager may be ordered to supplement the
system.

Desktop Graphic
Computer and Display

The Tektronix 4052 Graphic Computer has
gained wide acceptance as a powerful data
processing tool for system applications. For
rapid calculations this desktop computer
contains a fast processor with microcoded
floating point.

The 4052, with state-of-the-art graphics capa-
bility, can provide hard copies of any com-
bination of text and high density graphics
via an optional hardcopy unit. For peripheral
support the 4052 uses the GPIB and
RS-232C to interface with additional instru-
ments as your needs require. And with mem-
ory expandable to 64K bytes, the 4052 can
handle lengthy programs and large amounts
of data.

AVAILABLE DESKTOP COMPUTER-BASED SYSTEMS

DPO 7854

7912AD 7612D

4052 WP1110

WP1310

WP2110 WP3110

For complete information on SPS Systems
and Digitizers described, contact your SPS
Specialist for data sheets and descriptive
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literature through your nearby Tektronix
Field Office.

Desktop Computer Software.

4052 software is an easy-to-learn enhanced
form of BASIC which provides the simplicity
desired by the beginner and the flexibility
and power required by the experienced
programmer. Device independent keywords
make programming input and output opera-
tions easy. Fast matrix functions are also
part of 4052 BASIC. Special ROM Packs
provide 15 commonly used waveform pro-
cessing functions—from the location of
waveform maximums and minimums to fast
Fourier transforms. And Tektronix supports
the software of the 4052 with an extensive
applications software library — including
mathematics, statistics and graphics pack-
ages — which aids the user in solving mea-
surement problems from modeling to final
report generation.

For graphic display control, an entire set of
commands allows graphic displays to be
created on the 4052. For example, one ROM
Pack command provides the ability to dis-
play a complete array of data with a single
statement.

Broad Support Completes the
Package and Assures You of
Continuing Value

From signal acquisition through final dis-
play, ongoing support guarantees you the
most value for your investment dollar. The
many support programs available are yours
as a part of your system purchase.

HANDSHAKE is a newsletter forum for users
of TEKTRONIX programmable instruments
and systems. Published quarterly, HAND-
SHAKE has articles of interest concerning
applications of measurement and analysis
techniques.

SPS PROGRAMMING UPDATE is published
periodically and sent to users of TEK-
TRONIX Signal Processing Systems. It con-
tains information to help maintain software
and firmware system components. It also
contains useful programming hints and soft-
ware and firmware product information.

TEKTRONIX also offers complete training in
TEK SPS BASIC software and the operation
of signal acquisition and processing sys-
tems.

Most important of all a staff of Signal Proces-
sing Systems Specialists, located at various
offices, stand ready to assist you in all as-
pects of system specification and perform-
ance.

Tektronix offers training classes in TEK SPS BASIC
Software and the operation and maintenance of
typical signal acquisition and processing systems.
For further training information, contact your local
Field Office or request a copy of the Tektronix Cus-
tomer Training Catalog on the return card at the back
of this catalog.




Pick a Plug-in Oscilloscope for:

The 7000 Series . ..
. Superior Performance. The 7000 Series of plug-
more than an oscnloscope in laboratory instruments embodies more
state-of-the-art performance features than
any other oscilloscope-based measurement
system. The 7104 Oscilloscope features a 1
GHz bandwidth combined with the fastest

Reference Page 75 rise time and writing speed available today.

7000 Series Nonstorage Mainframes Page 83 Flexibility. A choice of over 35 plug-ins and 19
7000 Series Storage Mainframes Page 96 mainframes gives you the flexibility to con-
7000 Series Digital Mainframes Page 103 figure the scope package to meet your in-
7000 Series Plug-ins Page 111 dividual needs. When your needs change,

your present package can be reconfigured
with a minimum of additional equipment and
effort.

Expandability. This assures you that the instru-
ment you buy today will adapt to changing
measurement needs, and that it won’t be-
come obsolete soon after you buy it. Three of
Tektronix’ most recent developments in plug-
in scope capability are: The Fast Storage
Oscilloscope, the Logic Analyzer Plug-in, and
the Spectrum Analyzer Plug-in.

75




7000 Series . .. high performance, flexibility and expandability

CRT Readout

Convenient Camera
Mountings and
Connections

Bright Traces——=——

Large, No Paralla
llluminated Graticules

Calibration Standard

Easy Display Selection

The 7000 Series is a unique family of
instrumentation components, a continuation
of the Tektronix committment to bringing
the ultimate in measurement technology to
the laboratory.

Numerous measurement concepts—oscil-
loscopy, synergistic analog-digital measure-
ments, spectrum analysis, sampling, time
domain reflectometry, curve tracing—are
fused into a family of interdependent cath-
ode-ray-tube mainframes and instrumen-
tation plug-ins.

A system can be tailored for your exact
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Tektronix

i i

A NTENSITY i

Pick The Trigger Source
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Plug-in Flexibility

measurement needs. Mainframes in the
family offer a choice of popular bandwidth
ranges and a wide selection of additional
features. Plug-ins—including oscilloscope
vertical amplifiers and time bases as well
as instruments for a variety of applica-
tions—can be selected to round out your
tailored system.

In opposition to an industrial world that is
frequently faulted for planning obsoles-
cence, this instrument family strategically
defers obsolescence. Each mainframe and
each plug-in reflects the latest technology

5 TRIGGER
Bk‘@m&ﬁﬁ;
;

B HOME

at its inception, yet each fits a well-planned
niche in this interdependent family. The re-
sult is an array of instrumentation compo-
nents that can adapt to our new develop-
ments while protecting your initial invest-
ment. Today’s system may be expanded to
meet future needs at a relatively low cost by
the addition of a plug-in or two. When the
time comes to add a more powerful main-
frame, your older model continues to be
useful for a host of applications.




CRT Readout*

All significant parameters are displayed in
alphanumeric characters right on the CRT.
They are readily visible when you need them
for quick oscilloscope measurements, and
they are permanently recorded on your
waveform photographs for future analysis.
When your 7000 Series Measurement Sys-
tem includes a digital instrument plug-in,
the measurement is presented in clear,
accurate digital terms, along with a corre-
sponding analog waveform.

Bright Traces

All 7000 Series CRTs have bright displays
and excellent photographic writing speeds.
For applications requiring maximum photo-
graphic writing speeds, several mainframes
feature a reduced scan on a reduced area
in the center of the CRT, and one uses a
micro-channel plate CRT.

Large, llluminated
and Parallax Free Graticules

The display area is 8 by 10 divisions (0.85,
0.9, 0.98, 1.0, or 1.22 cm/div depending upon
mainframe) with a parallax-free graticule.

*Not available in mainframes or plug-ins with “N”’
suffix.

. 7834 STORAGE OSCILLOSCOPE g

Convenient Camera Mountings
and Connections

A standard bezel connector matches all
TEKTRONIX Oscilloscope Cameras to 7000
Series Mainframes.

Independent Intensity Controls

Separate intensity controls allow for inde-
pendent adjustment of A sweep, B sweep,
and character readout brightness. The
intensity of each sweep may be adjusted to
a level that suits your application.

Autofocus

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

Adjustable Graticule lllumination

This gives you easier viewing and sharper
photos.

Plug-ins
Flexible Measurement Systems

More than thirty plug-ins provide you with
flexibility to choose just the measurement
capability you require.

Analog/Digital Synergism

Digital instrumentation plug-ins create un-
surpassed measurement capabilities. Highly
accurate digital measurements may be
made at selectable points on complex
waveforms by visually superimposing gate
waveforms over signal waveforms.

7000 Series Reference

784
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Mainframes
Calibration Standard

All the 7000 Series Calibrators serve as a
voltage standard for calibrating vertical
plug-ins, a 1 kHz square wave for adjusting
probe compensation,and a1 kHz frequency
standard in the 7800, 7900 and 7100 Series
Mainframes. The output is available in sev-
eral dc or 1 kHz square-wave voltages.

Trigger Source Flexibility

The left and right trigger selector main-
frame pushbuttons route the desired trigger
source to the appropriate time base. A
VERT mode position automatically routes
whichever source has been chosen for
vertical inputs.

Easy Display Selection

Vertical mode switches allow you to easily
select the desired vertical amplifier or
interaction of amplifiers (e.g., alternate,
chopped, or added modes). Four-compart-
ment mainframes provide equivalent flex-
ibility for time bases as well.

Mainframe Flexibility

Numerous options add even more flexibility
in creating the oscilloscope system that
most closely meets your measurement re-
quirements.
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7000 Series Reference

7104 NON-STORAGE

1 GHz Bandwidth

10 mV/div Sensitivity
200 ps/div Sweep Speed
20 cm/ns Writing Speed

DUAL BEAM

400 MHz Bandwidth

Full Vertical and Horizontal
Cross-over Switching
(one input shown at two sweep speeds)

Full Overlap on 8 x 10 cm Display
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SPECTRUM ANALYZER

Accurate Amplitude Measurements at
11 GHz

Crisp, Clean Displays via Low
Residual FM’ing

60 dB Dynamic Range at Offset
Frequencies as Low as 500 Hz

Spurious Free Displays with Internal
Calibrated Preselector

Flicker Free Digital Storage

DIGITAL READOUT
MEASUREMENTS

Sample and Hold Dvm Measures
Voltage Difference between Two
Points on Complex Waveform (gate
waveform indicates two points—
leading and trailing edges—where
voltage difference is made—
+0.737 V)

Readout Unit Identifies this Waveform
as TEST DATA-PHOTO 17

Counter/Timer Measurement with
Analog Display

Compare Digital Measurement with
Analog Display

FAST CRT STORAGE

Loofad b
Readout Stored with the Waveform
Fast Stored Writing Speeds

Multimode 7834/7633/7623A
Variable Persistence 7613

DIGITAL STORAGE/
PROCESSING

Store Repetitive Signals up to 400 MHz
with Standard Plug-ins, and up to 1 GHz
with the 7S12 Sampler

Digital Storage with Waveform Processing

Common Waveform Measurements at the
Touch of a Button

Keystroke Programming
GPIB Interface



7000 Series Storage
Oscilloscopes

Storage, as it applies to most instruments
in the TEKTRONIX 7000 Series, involves
techniques for capturing and retaining sig-
nals within the cathode-ray tube itself, or as
numeric values in digital memory.

Why Store?

Capturing an event for detailed analysis is
perhaps the most obvious application for a
storage CRT, but many other situations also
call for its unique advantages. Some ex-
amples include capturing the entire display
of a slowly occurring signal . . . observing
signal changes during circuit adjustment . . .
comparing incoming signals with a standard
. increasing the brightness of a repetitive
signal for viewing in normal ambient light
... reducing flicker or noise . . . baby-sitting,
or unattended monitoring for a transient
event . . . and enhancing other recording
techniques such as photography.

Storage Features

Since 1962, when Tektronix introduced
phosphor target bistable storage in the
564, techniques for capturing and retaining
waveforms have grown at an explosive rate
in order to keep pace with measurement
demands.

However, the language of storage—such
terms as bistable, variable persistence,
mesh transfer and digital storage—frequent-
ly presents as much confusion as the mea-
surement that must be made.

Characteristics of individual 7000 Series
Mainframes employing storage techniques
are listed on pages 96 through 110. A re-
view, though, of storage concepts should
prepare the reader to evaluate the various
alternatives more knowledgeably.

Digital Storage

The fundamental difference between the
digital storage scope and the CRT storage
scope is the form of storage. Digital scopes
store data representing waveforms in a dig-
ital memory; CRT storage scopes store
waveforms within the CRT. Digital storage re-
guires digitizing and reconstruction process-
es. “Digitizing” consists of ‘“‘sampling’ and
‘“‘quantizing.” Sampling is the process of ob-
taining the value of an input signal at dis-
crete points in time; quantizing is the trans-
formation of that value into a binary number
by the analog-to-digital converter (ADC) in
the digital scope. You determine how often
digitizing occurs by the time base. The time
base uses a digital clock to time the analog-
to-digital (A/D) conversion and to store the
data in memory. The rate at which this hap-
pens is the digitizing rate (or sampling rate).

Once the data is in the digital memory, it
can be read out and reconstructed for dis-
playing or further waveform processing.

Bistable CRT Storage

Bistable storage, available as one storage
mode on the 7834, 7633 and 7623A Main-
frames, employs a mesh between the elec-
tron gun and the CRT phosphor. It features
bright, long lasting displays with reduced
contrast.

Variable Persistence CRT Storage

Variable persistence storage is available in
the 7613, 7623A, 7633, and 7834 Mainframes.
It features bright, high contrast displays and
controlled persistence.

A front-panel persistence knob provides
control of the decay (fade-away) rate of the
stored image. The rate can be varied
from almost instantaneous disappearance
to a view time of greater than 15s in the
7613 (30 s in the 7623A, 7633, and 7834).

Fast Multimode CRT Storage

Fast multimode storage, available in the
7623A, 7633, and 7834, provides four storage
modes. The four modes combine the pre-
viously discussed bright bistable and vari-
able persistence storage modes with fast
bistable and fast variable persistence.

The display characteristics of fast bistable
and fast variable persistence are the same
as bistable and variable persistence re-
spectively. In either fast storage mode the
trace image is first written on a fast mesh,
then transferred to a long retention mesh
for viewing.

As the name implies, the fast storage mode
provides increased storage writing speed.
For example, in the reduced scan display
mode, the variable persistence writing speed
of 5.4 cm/us is increased to 2500 cm/us by
selecting fast variable persistence. The
2500 cm/us writing speed is fast enough to
capture a single event equivalent to the
7834’s 400 MHz bandwidth or a 900 ps rise
time.

400 MHz Dual-Beam

Dual-beam oscilloscopes are essentially
two oscilloscopes in one. Each beam op-
erates separately and independently of the
other. They are required for many applica-
tions where two transient events must be
compared simultaneously. These applica-
tion 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.

Digital Measurement Plug-ins

The 7000 Series Digital Plug-ins include: a
universal counter/timer, digital multimeter
with temperature mode, digital delay by time
or events, a versatile 0.01% A/D converter
with vertical amplifier, and a special read-
out unit to label each test for future refer-
ence. Together with a 7000 Series Main-
frame, these give you the advantage of
seeing what you’re measuring, plus ac-
curacy of digital techniques.

This combination offers many advantages
over separate test units. You get: scope-
controlled digital measurements, measur-
ing convenience and confidence, increas-
ed accuracy, easier and faster solutions to
complex problems, a lower dollar invest-
ment, more bench space and signal condi-
tioning.

Sampling

The 7000 Series Sampling Plug-ins provide
some unique measurement capabilities not
available in other sampling oscilloscopes.
You get: a low-cost storage CRT for slow
scans, a random mode that lets you see
leading edges with pretrigger or bandwidth-
limiting delay line, a wide choice of sam-
pling heads at minimal cost, and the con-
venience of sampling and conventional dis-
plays at the same time on the CRT.

The sampling waveform on the 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 be-
tween dots is controlled by a calibrated 10
turn DTM dial. Repeated time measure-
ments on similar waveforms may be made
more rapidly and accurately and with less
fatigue using this unique two-dot method.

Spectrum Analysis

Unexcelled plug-in performance from 20 Hz
to 60 GHz is provided by the 7L5, 7L13 and
7L18 Spectrum Analyzer. Stable, sensitive
and spurious-free, these analyzers work in
any 7000 Series Mainframe. The same main-
frame may be used with other plug-ins for
oscilloscope measurements.

Some plug-in analyzers have microproces-
sor-aided controls for easy operation, and
digital storage and display capability for re-
calling and comparing signals. Others offer
30 Hz resolution for viewing close-together
signals. Some optional tracking generators
are available for swept frequency measure-
ments.

Refer to the Spectrum Analyzer section be-
ginning on p. 239 for more information.
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7000 Series Reference

7000 SERIES OSCILLOSCOPE SYSTEMS/PROBE SELECTION CHART*

PASSIVE VOLTAGE FET PROBES 50 Q/1 MQ
PASSIVE VOLTAGE 1 MQ INPUT COMPATIBLE 50 @ INPUT COMPT INPUT COMPATIBLE CURRENT PROBES
PROBE P6101 P6106 P6055 P6009 P6015 P6062B P6105 P6056 P6057 P6202A P6046 P6201 |w/passive |w/passive P6302/
1 Meter 1 Meter 3.5’ 9' 10' 6’ P6108 6' 6' 2 Meter 6' 6' term term AM 503
P6053B 2 Meter P6021 P6022 6’
3.5 5'10 mV/mA|5' 10 mV/mA
FEATURES Miniature Fastest Adj 1.5 kV Com- | 40 kV Pk Selectable | Miniature | Fastest 10X Fastest 10-MQ Input | Differential |Low Capaci-| Ac High Ac High Dc High
Probe Probes Attenuation| patibility Pulse Attenuation Probe Passive 100X Pas- | Impedance |Probe High |tive Loading Current Frequency Current
Compatible for Com- Probe sive Probe Dec, Off- Cmrr Ac Coupling
with 1-MQ | Differential patibility Low C Low C set Dc Offset
Input Use
ATTENUATION 1X 10X 10X 100X 1000X Selectable 10X 10X 100X Selectable |Selectable |Selectable | Selectable | Selectable | Selectable
TA19 Nc Nc Nc N¢ Nec Nc Nec 500 MHz 480 MHz 300 MHz 100 MHz 430 MHz Ne¢ Nc 50 MHz
7104 7TA24 Nc Nc Nc Nc Nc Nc Nc 350 MHz 350 MHz 300 MHz 100 MHz 310 MHz Nec Nc 45 MHz
7A26 34 MHz 175 MHz 125 MHz 75 MHz 100 MHz 185 MHz 90 MHz 195 MHz 60 MHz 140 MHz 50 MHz
TA29 Nc Nc Nc Nc Nc¢ Nc¢ Nc 950 MHz 800 MHz 450 MHz 100 MHz 660 MHz Nc Nec 50 MHz
7A11* Nc Nc Nc Nc Nc Nc 55 MHz 150 MHz 45 MHz
7A13 34 MHz 105 MHz 65 MHz 85 MHz 65 MHz 75 MHz 105 MHz 105 MHz 70 MHz 105 MHz 50 MHz 90 MHz 45 MHz
7900 7A15A 34 MHz 75 MHz 70 MHz 60 MHz 75 MHz 75 MHz 80 MHz 80 MHz 60 MHz 75 MHz 45 MHz 70 MHz 40 MHz
FAMILY 7A16A 34 MHz 200 MHz 130 MHz 80 MHz 205 MHz 205 MHz 90 MHz 215 MHz 55 MHz 150 MHz 45 MHz
7A18 34 MHz 75 MHz 70 MHz 60 MHz 75 MHz 75 MHz 75 MHz 75 MHz 60 MHz 75 MHz 45 MHz 70 MHz 40 MHz
7A19 Nc Nc Ne¢ Nc Nc c Nc 500 MHz 480 MHz 300 MHz 95 MHz 430 MHz Ne¢ Nc 50 MHz
7A22 1 MHz Nc 1 MHz 1 MHz 1 MHz 1 MHz 1 MHz
7A24 Nc Nc Nc Nc c Nc 350 MHz 350 MHz 290 MHz 90 MHz 310 MHz Nc Nc 45 MHz
7A26 34 MHz 175 MHz 125 MHz 75 MHz 185 MHz 85 MHz 180 MHz 55 MHz 140 MHz 45 MHz
7A11 Nc Nc Nc Nc Nc Nc Ne 55 MHz 130 MHz 45 MHz
7A13 34 MHz 95 MHz 65 MHz 85 MHz 60 MHz 100 MHz 100 MHz 70 MHz 100 MHz 50 MHz 85 MHz 45 MHz
7A15A 34 MHz 75 MHz 70 MHz 55 MHz 75 MHz 75 MHz 80 MHz 60 MHz 80 MHz 45 MHz 70 MHz 40 MHz
7800 TA16A 34 MHz 160 MHz 110 MHz 75 MHz 100 MHz 170 MHz 85 MHz 165 MHz 55 MHz 130 MHz 45 MHz
FAMILY  7A18 34 MHz 85 MHz 80 MHz 60 MHz 85 MHz 85 MHz 75 MHz 65 MHz 90 MHz 45 MHz 70 MHz 40 MHz
7A19 Nc Nc c Nc Ne¢ c Nc 400 MHz 400 MHz 320 MHz 95 MHz 360 MHz Nc Nc 50 MHz
7A22 1 MHz Nc 1 MHz 1 MHz 1 MHz 1 MHz Nc 1 MHz 1 MHz 1 MHz
7A24 Nc Nc Nc Nc Nc Nc Nc 300 MHz 300 MHz 270 MHz 90 MHz 280 MHz Nc Nc 45 MHz
7A26 34 MHz 145 MHz 105 MHz 75 MHz 100 MHz 150 MHz 85 MHz 155 MHz 55 MHz 125 MHz 45 MHz
7A11 Nc Nc Nc Nc Nc Nc Nc 55 MHz 125 MHz 45 MHz
7A13 34 MHz 100 MHz 65 MHz 85 MHz 65 MHz 70 MHz 100 MHz 70 MHz 100 MHz 50 MHz 85 MHz 40 MHz
7A15A 34 MHz 70 MHz 65 MHz 55 MHz 70 MHz 70 MHz 75 MHz 55 MHz 70 MHz 45 MHz 70 MHz 40 MHz
7704A 7A16A 34 MHz 145 MHz 115 MHz 75 MHz 100 MHz 160 MHz 80 MHz 150 MHz 55 MHz 125 MHz 45 MHz
7A18 34 MHz 75 MHz 70 MHz 60 MHz 75 MHz 75 MHz 75 MHz 60 MHz 75 MHz 45 MHz 70 MHz 40 MHz
TA19** Nc Nc Nc Nc Nc c Nc 250 MHz 250 MHz 220 MHz 85 MHz 215 MHz Ne Nc 45 MHz
7A22 1 MHz Nc 1 MHz 1 MHz 1 MHz 1 MHz 1 MHz
7A24 34 MHz Nc Nc Nc¢ c Nc 200 MHz 200 MHz 185 MHz 80 MHz 180 MHz Nc Nc 45 MHz
7A26 Nc 140 MHz 105 MHz 75 MHz 100 MHz 160 MHz 80 MHz 140 MHz 55 MHz 115 MHz 45 MHz
7A11 Nc Nc Nc Nc Nc Nc Nc 50 MHz 85 MHz 40 MHz
7A13 34 MHz 75 MHz 55 MHz 60 MHz 55 MHz 70 MHz 70 MHz 75 MHz 55 MHz 45 MHz 70 MHz 40 MHz
7600 7A15A 34 MHz 60 MHz 55 MHz 50 MHz 60 MHz 60 MHz 65 MHz 50 MHz 40 MHz 60 MHz 35 MHz
FAMILY  7A16A 34 MHz 95 MHz 85 MHz 65 MHz 95 MHz 95 MHz 100 MHz 70 MHz 50 MHz 85 MHz 40 MHz
7A18 34 MHz 70 MHz 65 MHz 55 MHz 70 MHz 70 MHz 75 MHz 55 MHz 45 MHz 70 MHz 40 MHz
7A22 1 MHz Nc 1 MHz 1 MHz 1 MHz 1 MHz 1 MHz
7A26 34 MHz 95 MHz 85 MHz 65 MHz 95 MHz 95 MHz 100 MHz 70 MHz 50 MHz 85 MHz 40 MHz
*Note: The values in the above table represent the approximate useful If there is no bandpass specified the probe/plug-in combination is compatible
frequency response for the measurement systems at the probe tip. but not recommended.
** = Option 09 Mainframe
Nc = Not compatible
RECOMMENDED COMBINATIONS 7000 SERIES MAINFRAMES AND TIME BASES
7844/R
MAINFRAME 7904 7854 7704A 7603N 7633/R
7104 R7903 7834 R7704 7603/R Opt 11 7623A/R 7613/R
Time Base PERFORMANCE FEATURE ® |INDICATES RECOMMENDED COMBINATION
7B50A Single time base ® ® [ ]
7B53A Dual time base with mixed sweep ® ® * ®
7B53A Opt 05 7B53A with tv sync triggering L] ®
Single time base (used also as
7880 delayed time base) . * b
Single time base with delaying and A
7B85 : |
8 delay sweep function ¢ . ol
7B92A Dual time base with display switching @ @ el
7B10 Single time base (used also as
delayed time base) . e . »
7Bi5 Single time base with delaying and A
delay sweep function - . - .
INo trace separation on R7704 only.
Following is a list of currently available Application Notes for 7000 Series.
Title Featuring Part No. Title Featuring Part No.
ULTRASOlNIC IMlEASURE- 7603/7A22/7D15/7B53A AX-3681 DIGITAL INSTRUMENTS 7000 Series digital plug-ins A-3002
MENTS with digital accuracy Timing measurements between combined within Tektronix (counter-timers, DVM’s, tem-
non-adjacent pulses. Ultrasonic Oscilloscope give unparalled peratuer probes, sample-hold
transducers accuracy and capability modules) with application
EASIER, FASTER, MORE 7B85/7B80 A3269 examples.
ACCURATE Oscilloscope Delayed sweep & delta MEASUREMENT VARIETY 7854/ WAVEFORM AX-4281
timing measurement time measurements An Engineering challenge CALCULATOR )
X-Y DISPLAYS with interval 7D15/7A18/7A22 AX-3959 feautring the 7854 demonstrating basic opera-
timing for measuring S0A X-Y power dissipation tion, application software for
measurements percent overshoot, data
monitoring and histogram.
DAC MEASUREMENTS: 7514/7D12/M2/7B92A /7904 AX3632
The sampling oscilloscope Measuring DAC (digital analog GPIB COMMUNICATION 7854/4052 and 7854/4924 AX-4416
approach converter) settling time with the 7854 :%?sessio‘ﬁ f'cfgngénsgﬁésalﬁls'
SCR GATING WAVEFORM 7D12/M2/7A16A (four compart- A-2693 ; £ ! Fé i
! ! X tional software in TEK Basic
MEASU.HEM_ENTS with high- ment main frames) SCR compatible with any 4050
resolution digital accuracy measurements. Absolute and Series calculator

relative (two point) voltage
monitoring




7000 SERIES VERTICAL SYSTEM SPECIFICATIONS

System Environmental Specifications (apply to all instruments except where
noted)—Operating temperature range
altitude to 15,000 feet.

1Accuracy percentages apply to all deflection factors. Plug-in gain 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 applied to the probe
tip. The calibration signal is supplied by an external calibrator whose

is from 0°C

to +50°C. Operating

Nonoperating to 50,000 feet.

accuracy is within 0.25%.
20btained with 10X gain at reduced bandwidth of 10 MHz.

5Bandwidth is 200 MHz at 10 mV/div.
sAll 7000 Series Plug-ins are compatible with the 7603N11. However,

3Refer to Transient Digitizer, 7912AD not available with signal outputs.
4Bandwidth is 325 MHz to 10 mV/div.

PLUG-IN AMPLIFIER 7A11 7A13 7A15A 7TA16A 7A18 TA19 7TA22 7TA24 7A26 7A29
PAGE 115 114 112 112 113 116 114 116 113 116
PERFORMANCE Low-capaci- | Differential Low cost Wide band- Dual- Wide band- Dc-coupled, Dual- Dual- Widest
FEATURE tance FET dc offset, conven- width con- channel width 50 € high-gain channel channel Bandwidth
probe high-freq tional ventional amplifier input differential 50 @2 amplifier Single
amplifier cmrr ampli- input input amplifier amplifier amplifier Channel
fier amplifier amplifier
MIN DEFL 5 mV/div 1 mV/div 5 mV/div 5 mV/div 5 mV/div 10 mV/div 10 pV/div 5 mV/div 5 mV/div 10 mV/div
FACTOR (0.5 mV/div)?
ACCURACY! 2% 1.5% 2% 2% 2% 3% 2% 2% 2% 2%
WITHOUT PROBE (integral)
100 MHz P6053B* 1 MH
7100 BW 250 MHz 100 MHz P6106** | 80 MHz 225 MHz 75 MHz 600 MHz ) 10,5 400 MHz 200 MHz 1000 MHz
65 MHz P6055 = °
FAMILY | 5.0,
(0eC to 3.5 ns P6053* 300
35°C) Tr 1.4 ns 3.5 ns P6106** 4.4 ns 1.6 ns 4.7 ns 0.6 ns gy g 0.9 ns 1.8 ns 0.38 ns
5.4 ns PB055 =SiEYe
105 MHz P6053B* 1 MH
BW 250 MHz 105 MHz P6106** | 80 MHz 225 MHz 75 MHz 500 MHz 2 10; 350 MHz 200 MHz 500 MHz
65 MHz P6055 = 2
7900 3.4 ns P6053B*
FAMILY | 2950, ™ 1.4 ns 34nsPE106** | 4.4 ns 1.6 ns 4.7 ns 0.8 ns %y | dtns 1.8 ns 0.8 ns
(0°C to | 7912Ap3.0 5.4 ns P6055 - v
o
30°C) P — 100 MHz P6053B* .
BW 140 MHz 100 MHz P6106** | 70 MHz 140 MHz 70 MHz 300 MHz £ 109 140 MHz 140 MHz 300 MHz
65 MHz P6055 - 2
100 MHz P6053B* 1 MHz
BW 200 MHz 100 MHz P6106** | 80 MHz 200 MHz 75 MHz 400 MHz4 + 109% 300 MHz 180 MHz 400 MHz
65 MHz P6055 e IR
7844/R
3.5 ns P6053B* 350 ns
7800 Tr 1.8 ns 3.5 ns P6106** 4.4 ns 1.8 ns 4.7 ns 0.9 ns + 9o 1.2ns 1.9ns 0.9 ns
FAMILY 5.4 ns P6055 -7
gg_oc(::}m 95 MHz P6053B* Py
BW 200 MHz 95 MHz P6106** | 80 MHz 200 MHz 75 MHz 400 MHz + 10% 300 MHz 180 MHz 400 MHz
78547 65 MHz P6055 - 2
7834 3.7 ns P6053B* 350 ns
Tr 1.8 ns 3.7 ns P6106** 4.4 ns 1.8 ns 4.7 ns 0.9ns + 9¢; 1.2 ns 1.9ns 0.9ns
5.4 ns P6055 =
100 MHz P6053B* 1 MHz
BW 170 MHz 100 MHz P6106** | 75 MHz 170 MHz 75 MHz 250 MHzs + 109 200 MHz 170 MHz 250 MHz
65 MHz P6055 - °
7704A i
3.5 ns P6053B
g Tr & s 35ns P6106** | 4.7 ns 21 ns 47ns 1.5ns e 1.8 ns 2.1ns 1.5 ns
5.4 ns P6055 -
30°C) S 60 MHz P6053B* 5 Wiilie
BW 70 MHz 60 MHz P6106** | 55 MHz 70 MHz 55 MHz 80 MHz + 109 70 MHz 70 MHz 80 MHz
50 MHz P6055 = e
100 MHz P6053B* 1 MHz
BW 170 MHz 100 MHz P6106** | 75 MHz 160 MHz 75 MHz 200 MHz + 109% 200 MHz 150 MHz 200 MHz
65 MHz P6055 - e
3.5 ns P6053B*
L I Tr 2.1 ns 35ns P6106** | 4.7 ns 2.2ns 47ns 1.8ns TU2 | 1ans 2.4 ns 1.8 ns
5.4 ns P6055 -
60 MHz P6053B*
SIGOUT | 70 MHz 60 MHz P6106** | 55 MHz 70 MHz 55MHz | 80MHz 150% | TOMHz | 7oMH: 80 MHz
50 MHz PB055 + 10%
100 MHz P6053B* 1 MHz
BW 150 MHz 100 MHz P6106** | 75 MHz 150 MHz 75 MHz 175 MHz + 109, | 160 MHz 140 MHz 175 MHz
65 MHz P6055 -
3.5 ns P6053B* 350 ns
R7704 Tr 2.4 ns 3.5ns P6106** 4.7 ns 2.4 ns 4.7 ns 2.0ns =+ 99, 22ns 25ns 2.0 ns
5.4 ns P6055 -
55 MHz P6053B*
SIGOUT | 60 MHz 55 MHz P6106** | 50 MHz 60 MHz 50 MHz 65 MHz 1Mo% 60 MHz 60 MHz 65 MHz
45 MHz P6055 -
7603/R 75 MHz P6016 1 MHz
7633/R BW 100 MHz 55 MHz PBO55 65 MHz 100 MHz 75 MHz 100 MHz + 10% 100 MHz 100 MHz 100 MHz
;?ROI\EILY ;gfgﬁ:’ln Tr 3.5ns gg 2: Egg;g 54 ns 3.5ns 4.7 ns 3.5ns :;5092;: 3.5ns 3.5ns 8.5 ns
and 6 SIG OUT 55 MHz P6016 1 MHz
STORAGE| T603N11 BW 60 MHz 45 MHz P6055 50 MHz 60 MHz 50 MHz 65 MHz + 10% 60 MHz 60 MHz 65 MHz
FAMILY | 7612Ds BW 80 MHz 65 MHz 60 MHz 80 MHz 65 MHz 80 MHz | 1 MHz =10% | 80 MHz 80 MHz 80 MHz
g0 Tr 5.0 ns 6.0 ns 6.7 ns 5.0 ns 6.0 ns 5.0 ns 350 ns £9% | 5.0 ns 5.0 ns 5.0 ns
) (Calculated)

*P6053B has Trace ldentify

**P6106 has Ground Reference

mended. TA16P provides 200 MHz, 1.8 ns in 7912AD and 80 MHz, 5.0 ns in

they do not meet the rigid environmental specifications required by the
military.
’Bandwidth with equivalent time sampling and real time display only.

8Fully programmable mainframe. 7A16P Programmable Amplifier recom-

7612D, see page 113.

DIMENSIONS AND WEIGHTS 7000 SERIES MAINFRAMES AND PLUG-INS

7655A, R7essA,  PLUG-INS

Dimensions 7612D 7912AD  *7854 7104 7904 R7903 7844 R7844 7834 T704A R7704 7603  R7603 7603NMS 7613 R7613 SINGLE DOUBLE

in 7 7 13.7 13.6 13.5 5.3 12.9 7.0 13.6 13.6 7.0 11.4 525 | 115 12.0 5.05 5.0 5.0
Helght em | 178 | 178 34.8 345 | 343 | 135 | 328 | 178 | 345 | 345 | 178 | 200 | 133 202 | 305 | 13.3 127 | 127

in 19 19 12 12.0 12.0 19.0 12.0 19.0 12.0 12.0 19.0 8.7 19.0 9.7 87 | 19.0 28 55
Width cm | 483 48.3 30.5 30.5 30.5 48.3 30.5 48.3 30.5 30.5 48.3 22.1 48.3 24.6 212 | 483 7.1 14.0
—— in 26.75 | 26.75 24.7 235 23.3 22.8 23.8 24.8 23.2 227 224 240 | 247 25.2 235 | 223 145 14.5

cm | 67.9 67.9 62.7 59.2 59.2 57.9 60.5 63.0 58.9 57.7 56.9 61.0 | 627 64.0 59.7 | 56.6 36.8 36.8
Weights (approx)

Ib 55 50 45 436 a2 27 36 33 35.5 30 44 30 30 45 30 a2 2 9
Net kg 25 22.7 20.4 19.8 14.5 12.2 16.3 15.0 16.1 13.6 20.0 136 | 136 20.4 13.6 14.5 0.9 4.1

b 72 62 56 44 52 47 63 47 43 77 46 62 72 42 62 5 12
Shipping kg 32.6 28.1 25.4 20 23.6 21.3 28.5 21.3 19.5 35.0 208 | 282 32.7 19.0 | 282 23 5.4

*7854 Calculator dimensions, Height 2.7 in. (6.9 cm), Width 10.9 in. (27.7 cm), Length 6.5 in. (16.5 cm).
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7000 Series Reference

Recommended Cameras and Adapters

OSCILLOSCOPE
7904, R7903, 7844, 7854, 7704A
7104, 7633, 7623A, 7613, 7834

7603, 7603N11S

C-50 Series Camera Adapter, part number 016-0249-03, included with camera.

RECOMMENDED CAMERA

C-53 or C-51
C-53
C-59

For full details see Camera section, page 262.

TEK Lab Cart Model 3

Model 3 Lab Cart accepts all 7000 Series
Oscilloscopes. A lockable drawer for stor-
age and a movable shelf for additional

instrumentation are

included. The shelf

accepts TM 500 Test and Measurement
Instruments, 5000 Series Oscilloscopes, or
400 Series Oscilloscopes.

For full details see SCOPE-MOBILE® Cart

section, page 294.

SUMMARIZED CAMERA CHARACTERISTICS

LENS FILM BACKS
PRICE
FIELD OF VIEW with
PERFORMANCE (with 3.25 x 4.25 in back
FEATURES MAXIMUM Polaroid Film ORDI- OPTIONAL AND ordi-
RECOMMENDED AND RELATIVE RELATIVE except NARILY INTER- narily
CAMERA FOR BENEFITS APERTURE MAG SPEED* where noted) USED CHANGEABLE used
C-51R 7904, R7903, Fastest writing speed /1.2 0.5 3.0 8x10 cm/ Polaroid Polaroid Pack $1630
7844, 77T04A with 0.5 mag lens. 3.15 x 3.93 in Roll and
7854 4x5in Graflok
C-53P All except General-purpose f/1.9 0.85 1.0 8 x 10 cm/ Polaroid Polaroid Roll $1340
7603 with 0.85 mag lens. 3.15x3.93 in Pack and
7603N11S 4 x 5in Graflok
C-59P 7603 General-purpose f/2.8 0.67 0.65 10.2x12.7 cm/ Polaroid Polaroid Roll $950
7603N11S at low price. 4x5in Pack and
4x5in Graflok
C-5C All Low cost, t/16 0.67 or 0.02 9.76 x 12.2 cm Polaroid None $425
0.85 Pack
select-
able

*Relative light-gathering power.
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The 7000 Series . ..
more than an oscilloscope

7100 Series
7900 Series
7800 Series
7700 Series
7600 Series

1 GHz
500 MHz
400 MHz
250 MHz
100 MHz

page 84
page 86
page 88
page 90
page 92

A high performance instrument system begins
with the basic oscilloscope building block —
the 7000 Series Mainframe. Each mainframe
consists of a cathode-ray tube, a power supply,
electron beam deflection systems, and the
switching circuitry necessary to integrate a
versatile and complete measurement system.

The TEKTRONIX 7104 is a 1 GHz oscilloscope
featuring the fastest rise time (350 ps) and
writing speed (20 cm/ns) available today.

Choose from a variety of features, including
bandwidth, dual-beam, alphanumeric displays,
rackmounting, and three- or four-plug-in flexi-
bility:
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7104

T e e e |
Outstanding writing speed of 20 cm/ns

1 GHz at 10 mV/div
200 psec/div fastest calibrated sweep rate
Horizontal bandwidth 350 MIHz

Phase compensation option—Phase shift
< 2° from dc to 50 MHz

CRT Readout

Compatible plug-ins
e s ——————— G s P s e o]
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The 7104, the widest real time bandwidth,
general purpose oscilloscope available to-
day, combines versatility, dependability and
exceptional performance.

The 7104 with the 7A29 Amplifier Plug-ins
gives you 1 GHz bandwidth at 10 mV per
division. This, with the 7B15 or 7B10 Time
Base plug-in with a fastest sweep speed of

A rucaes sousce
o

o TRIGGER
S B SOURCE
wint

200 picoseconds per division, lets you now
see and measure, for example, the details
of overshoot and ringing on the faster digital
and laser pulses.

The outstanding writing speed of the micro-
channel plate crt in the 7104 gives about
one thousand times the single shot trace
brightness of the previous, non-microchan-
nelplate oscilloscopes. You can see in mod-
erate room light, and easily photograph, the
fastest full screen single-shot events. For re-
petitive signals, even the individual in-
stances of troublesome time jitter and volt-
age glitch can now be found.

A horizontal bandwidth of 350 MHz, coupled
with the option 02 X-Y phase compensation,
lets you get accurate X-Y displays of higher
speed signals. For example, you can now
display the transistor V-1 curves for switch-
ing power supplies or digital data commun-
ication channel phase patterns. When in-
dividual amplifier plug-ins are used for X
and Y, a triggered time base plug-in can be
used to control the Z-axis and blank annoy-
ing stationary spots and patterns.



7000 SERIES

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; com-
patible with all 7000 Series Plug-ins. Bandwidth de-
termined by mainframe and plug-in unit.

Vertical Display Modes — LEFT, ALT, ADD, CHOP,
RIGHT.

Chopped Mode — Repetition rate is approx 1 MHz.

Vertical Trace Separation — Operative when any verti-
cal signal is displayed with both A and B time bases.
Positions B trace at least 4 div above and below A
trace.

Delay Line—Permits viewing leading edge of dis-
played waveform.

HORIZONTAL SYSTEM

Channels — Two right-hand plug-in compartments;
compatible with the time bases of the 7B10 and 7B80
Series and the 7B50A and 7B92A. The 7B50 Series
(Except the 7B50A), the 7B70 Series and the 7B92
(non A) are not recommended. 7000 Series Vertical
Amplifiers and specialized plug-ins may also be used.

Horizontal Display Modes — A, ALT, CHOP, B.

Fastest Calibrated Sweep Rate—200 ps/div with
the 7B10 or 7B15.

Chopped Mode —Repetition rate is approx 200 kHz.

Bandwidth — Dc to 350 MHz. With delay compensa-
tion (7104 Option 02 using 7A19s or 7A29s, at least
one of which has the Variable Delay Option, B Hori-
zontal compartment only), within 2° from dc to 50 MHz
after adjusting variable delay for balance at 35 MHz.
Phase balance can be obtained at any frequency up to
250 MHz. Phase shift is within 2° from dc to 50 kHz
without delay compensation.

X-Y Bandwidth: 350 MHz

The transient load line of a fast switching transistor
in a power supply prototype (switching time=10 ns)
is easily measured for compliance with safe operating
area. (Horizontal =V, vertical =1).

CRT AND DISPLAY FEATURES

CRT — Internal 8 x 10 div (0.85 cm/div) graticule
with variable illumination. Accelerating potential is
12.5 kV with P31 Phosphor standard.

Readout and Graticule Modes — Each continuous or
pulsed (pulse source selection by front panel con-
trols: + Gate, external, manual). The pulsed graticule
is on for approximately 0.5 s.

Min Photographic Writing Speed (using Polaroid film
type 107, 3000 ASA w/out film fogging) — 20 cm/ns
(w/o blue filter). Phosphor: Standard P31. Camera:
TEKTRONIX C-53, /1.9, 1:0.85 lens.

Autofocus — Reduces the need for additional man-
ual focusing with changes in intensity after focus
control has been set.

Beam Finder — Limits display within graticule area.

External Z-Axis Input— 2 V p-p for full intensity
range. A positive signal blanks the trace. Max input
voltage is 15 V (dc + peak ac) and p-p ac. Input
is dc coupled. Bandwidth is dc to 1 MHz.

1 GHz at 10 mV/div

Circuit faults such as high frequency pulse overshoot
and ringing can easily be observed with the 7104’s 1
GHz bandwidth.

Writing Speed: 20 cm/ns

View of a single clocking pulse 0.8 ns rise and 2 ns
pulse width.

CALIBRATOR

Voltage Output— Square wave, positive-going from
ground. Ranges are 40 mV, 0.4 V, and 4 V into 100
kQ: 4 mV, 40 mV, and 0.4 V into 50 2. Amplitude ac-
curacy is within 1%; repetition rate is 1 kHz within
.25%.

Current Output — 40 mA rectangular waveshape with
optional current-loop accessory (012-0341-00) con-
nected to calibrator output. Output R is 450 £2.

Plug-in Compatibility

bt

Piug-in compatibility. The 7104 is compatible with
standard 7000 Series plug-in units.

The 7D01 and 7D02 Logic Analyzers are not designed for
use with the 7104 Mainframe. Such use will void the 7104
warranty.

Distinct Image Viewing

A digital circuit that shows no jitter on a conventional
oscilloscope is found to have a 2.0 ns jitter when
viewed with the distinct image viewing capability of
the 7104.

OUTPUTS/INPUTS

+ Sawtooth— User selectable from A or B horizon-
tal. Output voltage is 50 mV/div (£5%) into 50 €,
1 V/div (£10%) into 1 MQ. Output R is approx 950 Q.

+ Gate — Positive-going rectangular waveform user
selectable from A or B horizonial. Output voltage is
0.5 V (£10%) into 50 ©, 10 V (£10%) into 1 M.
Output R is approx 950 Q.

Sig Out — Selected by B TRIGGER SOURCE switch.
Output voltage is 25 mV/div into 50 2, 0.5 V into 1 MQ.
Bandwidth depends upon vertical plug-in. 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 Camera.

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

Single-sweep Ready Indicators A and B—+5 V,
rear panel BNC outputs for single sweep ready in-
dications.

Graticule/Readout, Single-shot — Ground closure,
rear panel BNC input initiates one frame of CRT read-
out and the GRAT ILLUM is illuminated for approx
0.5 s.

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

POWER REQUIREMENTS

Power Requirements — Line voltage ranges, 90 to
132 V ac and 180 to 250 V ac. Line frequency, 48 to
440 Hz. Max power consumption, 215 W, 3.3 A at
90 V line, 60 Hz.

Dimensions and Weights — See page 80.
For Recommended Cameras — See page 81.
For Recommended Plug-ins — See pages 79 and 80.

7104 ORDERING INFORMATION
(Plug-ins not included)

7104 Oscilloscope ... ............ $17,620
OPTIONS

Option 02 X-Y HorizComp. ................ Add $300

Option 03 Emc Modification ............... Add $300

7A29 — Vertical amplifier to bw of mainframe; 10
mV/div to 1 V/div vertical sensitivity.

7B10 — Delayed timebase (similar to 7B80) with 200
ps/div to .2 s/div calibrated sweep speed; triggering
up to 1 GHz.

7B15 — Delaying timebase (similar to 7B85) with 200
ps/div to .2 s/div calibrated sweep speed; triggering
up to 1 GHz; capable of A time measurements in con-
junction with 7B10.
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500 MHz General Purpose Oscilloscopes

7904
R7903
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500 MHz at 10 mV/div

500 ps/div Fastest
Calibrated Sweep Rate

Greater than 15 ecm/ns Enhanced
Writing Speed

CRT Readout

Over 30 Compatible Plug-ins

900 MHz FET Probe Available
e I e ey

The 7904 and 5.25 in rackmount R7903 are
the second-widest, real time bandwidth,
general-purpose oscilloscopes available to-
day. The 7A19 Amplifier/7904 Mainframe at-
tains 500 MHz at 10 mV. A 7A19 variable de-
lay option allows for the matching of signal
transit times of two plug-ins and their probes
to better than 50 ps.

The P6201 1X FET probe gives you high
impedance and wide bandwidth. It has a
900 MHz bandwidth by itself, and in com-
bination with the 7A19/7904, it provides a
system bandwidth of 450 MHz at 10 mV.

The crt, the major contributor to the per-
formance of the 7904 and R7903, has good
visual brightness and an 8 x 10 cm display
area. The C-51R Camera, Writing Speed En-
hancer, 3,000 ASA film and P11 Phosphor
can produce writing speeds up to 9 cm/ns.
Speeds up to 15 cm/ns are possible when
an optional max-brightness crt with a 4 x 5
cm display area is used.

7904
OSCILLOSCOPE
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VERYICAL MODE

7904 and R7903 — 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 approx 1 MHz.

Trace Separation Range (Dual-sweep Modes) — The
B trace can be positioned 4 divisions above or below
the A trace (7904 only).

Delay Line — Permits viewing leading edge of dis-
played waveform when using 7B80 and 7B90 Series
Time Bases. 7B50 Series not recommended.

7904 — HORIZONTAL SYSTEM

Channels — Two right-hand plug-in compartments;
compatible with time bases of the 7B80 and 7B90
Series. 7000 Series Vertical Amplifiers and specialized
plug-ins may also be used.

Fastest Calibrated Sweep Rate — 500 ps/div with the
7B92A.

Chopped Mode — Repetition rate is approx 200 kHz.

X-Y Mode — Phase shift is within 2° from dc to 35
kHz without phase correction (dc to 1 MHz with phase
correction, Option 02) 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 7B80 and 7B90 Series.
7000 Series Vertical Amplifiers and specialized plug-
ins may also be used.

Fastest Calibrated Sweep Rate — 500 ps/div with the
7B92A.

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 01, without CRT Readout — No CRT readout.

Option 04, Max Brightness CRT With Reduced Area —
Internal 4 x 5 cm graticule with variable illumination.
Accelerating potential is 24 kV. P11 Phosphor provides
max writing rate. This provides extremely high photo-
graphic and information writing speed and increases
the visibility of low-rep-rate, high-speed signals.

Option 78, P11 Phosphor

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 ex-
posure. The graticule lights may be pulsed by the
event, an external ground closure, or a front panel
pushbutton. If the mainframe is equipped with crt
readout, Option 10 provides additional controls and
inputs for crt readout pulsed operation.



7000 SERIES

The R7903 requires only 5.25 in of rack height in a standard 19 in rack. It is fan-cooled and comes complete with

slide-out chassis tracks.

Minimum Photographic Writing Speed Using
The Optional P11 Phosphor and Polaroid
3000 ASA Film without Film Fogging

Writing Speed
CRT Camera Lens cm/ns
Standard 25
8x 10 cm £/1.2 L
- C-51R 1:05
Option 04 it 4
4x5cm

In typical applications, P31 Phosphor has
approximately one-half the writing speed of
P11 Phosphor. The writing speed can be in-
creased by using controlled film fogging with
a writing speed enhancer (camera acces-
sory) or by using Polaroid 10,000 ASA film or
both. The following table lists the approxi-
mate relative writing speed gains that can
be achieved using these techniques.

Polaroid Film Relative Writing Speed
Without With
ASA Types Fogging Fogging
107 1
3000 03; (reference) 3
10000 410 2 4

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

Beam Finder — Limits display within graticule area.

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

7904 — CALIBRATOR

Output Waveshape — Rectangular positive-going from
ground, 1 kHz (*0.25%), dc or B Gate = 2.

Voltage Ranges — 4 mV, 40 mV, 0.4 V, 4 V, 40 V into
an open circuit; 2 mV, 20 mV, 0.2 V, 0.4 V into 50
(=1%).

Current Output — 40 mA dc or 1 kHz.

R7903 — CALIBRATOR
(Not Available with Option 10)

Output Waveshape — Rectangular positive-going from
ground, 1 kHz (*0.25%).

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

Current Output — 40 mA rectangular waveshape with
optional current-loop accessory (012-0341-00) con-
nected to calibrator output. Qutput R is 450 (.

7904 — OUTPUTS/INPUTS

+ Sawtooth — Sawtooth starts 1 V or less from ground
(into 1 MQ). Internally selectable from A or B hori-
zontal, Output voltage is 50 mV/div (£5%) into 50 £,
1 V/div (=10%) into 1 MQ. Output R is approx 950 2.

+ GATE — Positive-going rectangular waveform de-
rived from A, B, or Delayed Gate, internally selectable
Output voltage is 0.5 V (*10%) into 50 @, 10 V
(Z=10%) into 1 MQ. Rise time is 5 ns or less into 50 {;
output R is approx 950 Q.

Sig Out — Selected by B TRIGGER SQURCE switch.
Output voltage is 25 mV/div intc 50 2, 0.5 V/div into
1 M. Bandwidth depends upon vertical plug-in. See
the Vertical System Specifications Chart. Qutput R is
approx 950 Q.

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 operating voltages for two active probes.

R7903 — OUTPUTS/INPUTS
(Standard)

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

+ Gate — Positive-going rectangular waveform de-
rived from Main or Auxiliary Gate. Output voltage 0.5
V (%=10%) into 50 Q. 10 V (£10%) into 1 M. Rise lime
is 7 ns or less into 50 €. Output R is approx 950 .

Sig Out — Selected by TRIGGER SOURCE switches.
Output voltage is 25 mV/div into 50 @, 0.5 V/div into
1 MQ. Bandwidth depends on the vertical plug-in. See
the Vertical System Specifications Chart. Output R is
approx 950 Q.

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

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

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

CRT Readout, Single-shot — Ground closure, rear pan-
el BNC input initiates one frame of CRT readout. Not
available with Option 10 separately, but in combina-
tion with the pulsed graticule input.

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 operating voltages for two active probes. Not
available for R7903 Option 10.

R7903 — OUTPUTS/INPUTS OPTIONS

Option 10, Pulsed Graticule — No CRT readout single-
shot input, CRT readout inhibit input, calibrator, and
probe power. Single-shot graticule and CRT readout
(ground closure) rear-panel BNC input is added. Initi-
ates one frame of CRT readout and pulses graticule.
CRT readout inputs are not functional with Option 01.

POWER REQUIREMENTS

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

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

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

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

Dimensions and Weights — See page 79.
For Recommended Cameras — See page 81.

For Recommended Plug-ins — See pages 79 and 80.
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7904 ORDERING INFORMATION
(Plug-ins not Included)

7904 Oscilloscope ................ $7475
7904 OPTIONS

Option 01 without CRT Readout ........... Sub $300
Option 02 X-Y HorizComp ............... Add $250
Option 03 Emc Modification .............. Add $300
Option 04 Max Brightness CRT with 4x5 cm

display (Specify Phosphor) ..... Add $500
Option 78 P11 Phosphor ................. Add $35

7904 CONVERSION KITS

040-0605-03 CRTReadout .................. $500
040-0606-00 X-Y HorizComp ............... $260
040-0570-00 Emc Modification .............. $420

R7903 ORDERING INFORMATION
(Plug-ins not Included)

R7903 Oscilloscope ............... $7095
R7903 OPTIONS

Option 01 without CRT Readout ........... Sub $300
Option 03 Emc Modification .............. Add $300
Option 04 Max Brightness CRT with 4x5 cm

display (Specify Phosphor) ..... Add $500
Option 10 Pulsed Graticule .............. Add $150
Option 78 P11 Phosphor ................. Add $35

R7903 CONVERSION KITS

040-0605-03 CRT Readout .................... $500
040-0647-00 Emc Modification ................ $280




400 MHz Dual Beam Oscilloscopes

7844
R7844
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400 MHz Bandwidth

Dual Beam

Full Vertical Crossover Switching

8 x 10 cm Display
CRT Readout

1 ns/div Max Calibrated Sweep
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The 7844 and 7 inch rackmount R7844 are
wide bandwidth, dual-beam oscilloscopes
designed primarily for fast, single-shot
events. Unique features such as pulsed
graticule and pulsed crt readout allow you
to photograph vertical and horizontal scale
factors, test date, test number, and other
pertinent data before or after an event. Ver-
tical signal crossover switching permits you
to view a single event from a single probe at
two sweep speeds.

VERTICAL SYSTEM

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

Display Logic —

Beam 1 Beam 2
Vertical Compartment Left Left
Controlling Beam Left Right

Right Left

Right Right

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

Vertical Trace Separation — Beam 1 can be posi-
tioned =4 cm with respect to Beam 2.

Delay Line — Permits viewing leading edge of dis-
played waveform when using 7B80 and 7B90 Series
Time Bases; not compatible with 7B50 Series.

HORIZONTAL SYSTEM

Channels — Two right-hand plug-in compartments;
compatible with time bases of the 7B80 and 7B90
Series. 7000 Series Vertical Amplifiers and specialized
plug-ins may also be used. 7B53AN11 requires modi-
fication for use in the 7844,

Fastest Calibrated Sweep Rate — 1 ns/div.

88

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 with a total 2 cm range.

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 po-
tential is 24 kV with P31 phosphor standard.

Option 78, P11 Phosphor.

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

Beam Finder (Beam 1 and Beam 2, Independent Con-
trols) — Limits display within graticule area and in-
tensifies beam.

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

78449
N NDUAL-BEAM OSCILLOSCOPE

Ew

Minimum Photographic Writing Speed

(Using Polaroid Film without Film Fogging)
1.5 cm/ns using Polaroid 3000 ASA film,
C-51R Camera, /1.2 1:0.5 lens and Optional
P11 Phosphor. In typical camera applica-
tions, P31 Phosphor has about one-half the
writing speed of P11 Phosphor. Writing
speed can be increased by using controlled
film fogging with a writing speed enhancer,
or by using Polaroid 10,000 ASA film or
both. The following table lists the approxi-
mate relative writing speed gains that can be
achieved using these techniques.

Polaroid Film Relative Writing Speed
Without With
ASA Types Fogging Fogging
107
3000 02'74 (reference) 3
10000 410 2 4

The photographic writing speed enhancer,
Opt. 22, provides a preset automatic method
of film fogging for the 7844. Opt. 22 is rec-
ommended for writing speed enhancement
when a camera with a writing speed en-
hancer is not available.



7000 SERIES

PULSED READOUT AND
GRATICULE ILLUMINATION

Provides a means of pulsing the graticule lights or crt
readout 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 pushbutton.

CALIBRATOR

Calibrator — Rectangular positive-going waveform
from ground, 1 kHz (£0.25%).

Voltage Ranges —4 mV, 40 mV, 04 V, 4 V (*£1%)
into an open circuit; 0.4 mV, 4 mV, 40 mV, 04 V
(*=1%) into 50 Q.

Current Output — 40 mA (*1%) rectangular wave-
shape, front panel current loop 7844, optional current
loop adapter (012-0341-00) required for R7844.

OUTPUTS/INPUTS

A and B 4+ Sawtooth — Sawtooth starts 1 V or less
from ground (into 1 M). Output voltage is 50 mV/div
(=15%) into 50 2, 1 V/div (*=10%) into 1 MQ. Output
R is approx 950 Q.

A and B + Gate — Positive-going rectangular wave-
form derived from Main or Delayed Gate. Output volt-
age 0.5 V (=10%) into 50 €. 10 V (£=10%) into 1 MQ.
Rise time is 5 ns or less into 50 2. Output R is approx
950 (.

Single-sweep Ready Indicator— 45 V, 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 oper-
ating voltages for two active probes.

POWER REQUIREMENTS

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

Line Frequency — 48 to 440 Hz.

Max Power Consumption — 235 W, 2.9 A at 60 Hz 115
V line.

INCLUDED ACCESSORIES

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

Dimensions and Weights — See page 80.
For Recommended Cameras — See page 81.
For Recommended Plug-ins — See pages 79 and 80.

ORDERING INFORMATION
(Plug-ins not included)

7844 Oscilloscope . .............. $11,155
R7844 Oscilloscope ............. $11,555
OPTIONS
Option 03 Emc Modification .............. Add $300

Option 22 Writing Speed Enhancer
Modification ........................... Add $400
Option 78 P11 Phosphor .................. Add $35
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Amplitude vs. speed and photographic writing speed comparison of 7000 Series Mainframes using optional P11
Phosphors, 3000 ASA film and the C-51 (1/1.2, 1:0.5) Camera.

*20 cm/ns is the specified photographic writing speed
for the 7104 Mainframe. However, it is not correctly
comparable to the other mainframes here because of
relaxed phosphor and camera requirements. The

microchannel plate crt as well as the brighter photo-
graphed image allow for these relaxed requirements.
Standard P31 Phosphor is used and a C-53 (f/1.9,
1:0.85 image) Camera.

PHOTOGRAPHIC WRITING RATE

This graph shows the relative photographic
writing speed of the 7000 Series Mainframes
and the amplitude-speed relationship for
each.

Vertical signal amplitude on the vertical
scale is shown against maximum sine-wave
frequency (lower scale) and fastest rise time
(upper scale). These speeds assume a small
horizontal spot velocity compared to the
maximum vertical velocity. The step ramp
is assumed to be a linear ramp measured
between 10% and 90% points.

To obtain these minimum photographic writ-
ing speeds, open the camera shutter is be-
fore the sweep and leave open for 5 seconds
after the sweep. Develop the film for 20
seconds at 25°C. View with front illumina-
tion. The limit of photographic writing speed
will be a barely discernable trace in the
center of the photographic image.

The standard P31 Phosphor has a spectral
output that gives about one-half the photo-
graphic writing speed of the above optional
P11 Phosphor. The visual output of the P31
Phosphor is, however, about six times
greater than that of the optional P11.




250 MHz General Purpose Oscilloscope System

7704A
R7704

Dc to 200 MHz with Optimum
Pulse Response

Dc to 250 MHz Bandwidth Option

Greater than 15 cm/ns
Enhanced Writing Speed with
Optional CRT and WSEN

CRT Readout

The 7704 family is awide bandwidth general-
purpose oscilloscope measurement system.

The 7704A Oscilloscope offers you the capa-
bility to optimize the oscilloscope’s response
for your type of work. For pulse analysis,
aberrations are reduced below the normal
level in the optimized transient response
version while still giving you a bandwidth of
200 MHz. The 250 MHz option is optimized
for bandwidth performance for high-frequen-
cy applications. The R7704 offers a 175 MHz
bandwidth.

The 7704A modularity permits the addition
of a processing module. With this addition
and a Controller, the 7704A is converted
into a Digitizer Oscilloscope. This modular-
ity also provides for easy maintenance.

Quite often the need arises to photograph
the waveforms that are produced. The 7704A
gives you a choice of two designs available
for this purpose: the standard 8 x 10 cm CRT
and an optional 4 x 5 cm reduced-scan CRT
for high writing-speed applications. The
standard CRT affords 5.3 cm/ns writing
speed (C-51R Camera, P11 Phosphor, and
10,000 ASA film), without enhancement, and
8 cm/ns with the Tektronix Writing Speed
Enhancer (WSEN). With the optional CRT
and film fogging technique, writing speed
can be increased to at least 15 cm/ns. This
writing speed reserve means reduced inten-
sity setting for improved trace definition. For
additional information on the Writing Speed
Enhancer (WSEN) see pages 263 and 266;for
a comparison of the 7000 Series writing rate
specifications see page 89.
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DI704 DIBPLAY UNIT

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 Ver-
tical System Specifications Chart.

Option 09 Bandwidth Change (250 MHz) — 7704A ver-
tical circuit performance is adjusted to extend fre-
quency response to 250 MHz at 20 mV/div (upper
—3 dB) when 7A19 is used. Provides additional per-
formance 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 at
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 wave-
form.

HORIZONTAL SYSTEM

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

Fastest Calibrated Sweep Rate — 2 ns/div with 7B80
or 7B90 Series.

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

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

Option 02, 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
illumination. Accelerating potential is 24 kV with
P31 Phosphor standard.

Option 01, without CRT Readout — No CRT readout.
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Option 04, Max Brightness CRT With Reduced Area
(7704A Only) — Internal 4 x 5 cm graticule with var-
iable illumination. Accelerating potential is 24 kV
with P31 Phosphor standard, P11 optional. This pro-
vides extremely high photographic and information
writing speed and increases the visibility of low-rep-
rate, high-speed signals.

Option 78, P11 Phosphor

Minimum Photographic Writing Speed (Using Polaroid
Film without Film Fogging) — Can be increased by
using the Tektronix Writing Speed Enhancer. In
typical application, P31 Phosphor has approx one-
half the writing speed of P11 Phosphor. See chart on
page 86 for further information.

Writing Speed
Mainframe Camera Lens cm/ns
7704A
R7704 2.0
8 x 10 cm
— C-51R f/_1 =
7704A 1:0.5
Option 04 4.0
4x5cm

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

Beam Finder — Limits display within graticule area.

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

External Z-Axis Input (R7704 only) — High sensitivity
input: minimum pulse width to blank trace is 30 ns
at 2 V; 2 V 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; input
R is 500 Q within 10%. Max input voltage is 15 V
(dc + peak ac) and p-p ac.

High Speed Input — Minimum pulse width to blank
trace is 3.5 ns at 60 V; 60 V p-p for full intensity
range from dc to 100 MHz. A positive signal blanks
the trace; input R is 18 k@ within 20%. Max input
voltage is 60 V (dc + peak ac) and p-p ac.

OUTPUTS/INPUTS

+Sawtooth — Sawtooth starts 1 V or less from
ground (into 1 MQ). 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.

The R7704 requires 7 inches of rack height and offers 175 MHz bandwidth.

+ Gate — Positive-going rectangular waveform de-
rived from A, B, or Delayed Gate, internally select-
able. Output voltage is 0.5 V (*£10%) into 50 @, 10 V
(*=10%) into 1 MQ. Rise time is 20 ns or less into
50 ©; output R is 950 2 nominal.

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

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

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

Probe Power — Two rear-panel connectors provide
correct operating voltages for two active probes.
R7704 connectors are located on both the front and
rear panels. Probe power is deleted on Option 01 of
7704A.

CALIBRATOR

Voltage Output — Rectangular waveshape, positive-
going from ground (40 V and 4 mV available when
selected by internal jumper). Ranges are 40 mV, 0.4 V,
4 Vinto 1 M2; 20 mV, 0.2V, 0.4 V into 50 . Amplitude
accuracy is within 1% (+15°C to 435°C); within 2%
(0°C to +50°C). Repetion rate is approx 1 kHz.

Current Output — 40 mA rectangular waveshape with
optional current-loop accessory (012-0259-00) connec-
ted between 4 V and gnd pin jacks

POWER REQUIREMENTS

Line Voltage Ranges — 90 to 132V ac and 180 to
264 V ac.

Line Frequency — 48 to 440 Hz (7704A), 48 to 66 Hz
(R7704).

Option 05, Line Frequency Change (50-400 Hz) — Con-
verts the R7704 to 50-400 Hz operation (not required
for 7704A).

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

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

Weights and Dimensions — See page 80.
For Recommended Cameras — See page 81.

For Recommended Plug-ins — See pages 79 and 80.

ORDERING INFORMATION
(Plug-ins not Included)
7704A Oscilloscope .............. $4220
R7704 Oscilloscope .............. $6270

7704A OPTIONS

Option 01 Without CRT Readout
and Probe Power .............. Sub $300

Option 03 Emc Modification .............. Add $300

Option 04 Max Brightness CRT with 4x5 cm
display (Specify Phosphor) ....Add $500

Option 09 Bandwidth Change (250 MHz) ..Add $500
Option 78 P11 Phosphor ................. Add $35

R7704 OPTIONS

Option 01 Without CRT Readout .......... Sub $300
Option 02 X-Y HorizComp ............... Add $250
Option 03 Emc Modification .............. Add $300
Option 05 Line Freq Change

(50-400 Hz) (not required for 7704A) ... .. Add $300
Option 78 P11 Phosphor ................. Add $35

7704A CONVERSION KITS

040-0613-00 CRT Readout and Probe Power . ...$480

040-0612-00 Emc Meodification ................ $285

040-0619-01 Sig Out/In ..............c......, $125
R7704 CONVERSION KITS

040-0533-01 CRT Readout .................... $480

040-0529-00 X-Y Horiz Comp ................. $165

040-0562-00 Emc Modification ................ $275
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100 MHz General Purpose Oscilloscopes

7603
R7603

Dc-to-100 MHz Bandwidth
6.5 in CRT
CRT Readout

5.25 in Rackmount
e e s T T s e g e e S R |

The TEKTRONIX 7603 and R7603 Oscillo-
scopes represent the best price/perform-
ance ratio available in the 100 MHz plug-in
oscilloscope market today.

The CRT is large, 8 x 10 div (1.22 cm/div),
and features an internal graticule with varia-
ble illumination and 15 kV accelerating po-
tential. An optional maximum brightness CRT
with a smaller 8 x 10 cm display and 18 kV
potential gives you greater visual brightness
and higher photographic writing speed.
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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 Ver-
tical System Specifications Chart.

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

Chopped Mode — Repetition rate is approx 1 MHz.

Delay Line — Permits viewing leading edge of dis-
played waveform.

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 within 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 variable illumination. Accelerating potential is
15 kV with P31 Phosphor.

Option 01, without CRT Readout — No CRT readout.

Option 04, Max Brightness CRT With Reduced Area —
Internal 8 x 10 cm graticule with variable illumination.
Accelerating potential is 18 kV with P31 Phosphor
standard.

Option 06, Spectrum Analyzer Graticule.

Optional Phosphors (Specify) — P7, P11, or P7/SA.
(Phosphor/Spectrum Analyzer graticule combination.)

Minimum Photographic Writing Speed — Using Pola-
roid film without film fogging. Can be increased by
using the Tektronix Writing Speed Enhancer.

CRT Writing Speed div/us |Camera| Lens
Type 107/47 | Type 410
P31 | P11 | P31 | P11
Standard C-50 (/1.9
8 x 10 div
(1.22 em/div)| 100 150 | 200 | 300 .
Option 04 o
8 x 10 div
(1 em/div) 200 | 300 | 400 | 600
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The R7603 requires only 5.25 in of rack height in a standard 19 in rack. It is fan cooled and comes complete with
slide-out chassis tracks.

External Z-Axis Input—2 V 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. Max input voltage is 10 V (dc + peak ac)
and p-p ac.

Autofocus — Reduces the need for additional manual
focusing with changes in intensity after focus control
has been adjusted.

Beam Finder — Limits display within graticule area.

OUTPUTS/INPUTS

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

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

Sig Out — Selected by TRIGGER SOURCE switch.
Output voltage is 0.5 V/div into 1 MQ, 25 mV/div into
50 2. Output R is 950 . Bandwidth depends upon
vertical plug-in; see Vertical System Specifications
Chart.

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

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

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 se-
lected by internal jumper). Ranges are 40 mV, 0.4 V,
4 V into 1 MQ; 20 mV, 0.2 V, 0.4 V into 50 2. Ampli-
tude accuracy is within 1% (+15°C to -+85°C);
within 2% (0°C to +50°C). Repetition rate is approx
1 kHz.

Current Output — 40 mA rectangular waveshape (dc
current available when selected by internal jumper)
with optional current-loop accessory (012-0259-00)
connected between 4 V and gnd pin jacks.

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

Line Frequency — 50 Hz to 400 Hz (7603); 50 Hz to 60
Hz (R7603).

Option 05, Line Frequency Change (50-400 Hz) — Con-
verts the R7603 to 50-400 Hz operation (not required
for 76083).

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

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

Dimensions and Weights — See page 80.
For Recommended Cameras — See page 81.
For Recommended Plug-ins — See pages 79 and 80.
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ORDERING INFORMATION
(Plug-ins not Included)

7603 Oscilloscope ................ $2555
R7603 Oscilloscope ............... $2955

7603 OPTIONS

Option 01 Without CRT Readout .......... Sub $300
Option 03 Emc Modification .............. Add $300
Option 04 Max Brightness CRT With 8 x 10 cm
Display (specify phosphor) .............. Add $350
Option 06  With Internal Spectrum
Analyzer Graticule ...................... Add $50
Option 08 Protective Panel Cover ........ Add $100

R7603 OPTIONS

Option 01 Without CRT Readout .......... Sub $300
Option 03 Emc Modification .............. Add $300
Option 04 Max Brightness CRT With 8 x 10 cm
Display (specity phosphor) ............. Add $350
Option 05 Line Freq Change
(60-400 HZ) < iuuov e vnmvnmnn wsmmi saons s Add $300

(not required for 7603)

Option 06 With Internal Spectrum
Analyzer Graticule ..................0... Add $50

7603 and R7603 100 MHz Oscilloscopes

7603 CONVERSION KITS

040-0654-02 CRT Readout* ................... $500
040-0662-01 Emc Modification ................ $495
040-0629-01 Sig Out/In ................ccvenn $535
040-0686-01 Power Supply to Light

Plug-in Pushbuttons . ........................ $45
040-0718-00 X-Y Horiz Comp ................. $370

R7603 CONVERSION KITS

040-0674-02 CRT Readout .................... $500
040-0679-01 Emc Modification ................ $275
040-0633-00 Sig Out/In ........ ... ... ....un $275
040-0686-01 Power Supply to Light

Plug-in Pushbuttons ............... ... ... 000 $45
040-0718-00 X-Y Horiz Comp ................. $370

PHOSPHOR OPTIONS (7603/R7603)

Option 76 P7 Phosphor .................. Add $35
Option 77 P7 Phosphor with Internal

Spectrum Analyzer Graticule ............ Add $35
Option 78 P11 Phosphor .................. Add $35

*Not available for 7603N11S.
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Ruggedized Oscilloscope System

7603N11S

_
Ruggedized for Extreme Environments

Meets or Exceeds MIL-0-24311 (EC)
(AN/USM-281C Specifications)

Large, Bright Display—6.5 in CRT (15 kV)
5 ns/div Delaying Sweep

0.5 mV Vertical Sensitivity

Three-plug-in Flexibility

Versatile Trigger-source Selection

Pushbutton Switching

llluminated No-Parallax Graticule

Color-keyed Panels

Protective Cover with Accessories
—

The 7603N11S Ruggedized Oscilloscope
System meets the rigid environmental and
electrical specifications required by MIL-O-
24311 (EC) and appears on U.S. Navy
QPL-24311. The system consists of a three-
plug-in mainframe, two single-trace ampli-
fiers, a dual time base, and a front-panel
cover with probes and accessories.

Although the military spec requires only
50 MHz performance, this system actually
performs to 65 MHz. Other better-than-re-
quired specs include operating altitude, sen-
sitivity at reduced bandwidth with 10X gain,
“X” sensitivity in X-Y mode, triggering fre-
quency range, delaying and delayed sweep
speeds, and CRT size.

The mainframe and plug-ins are compatible
with the TEKTRONIX 7000 Series product
line. The system does not have CRT readout,
and it can’t be used with the digital plug-ins.
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ENVIRONMENTAL

Temperature — Non-operating —62° to +75°, oper-
ating —28°C to +65°C.

Humidity—0 to 95% rh over entire temperature range,
operating or non-operating.

Altitude — Non-operating sea level to 50,000 ft. oper-
ating sea level to 15,000 ft.

Vibration (Operating) — 5 to 15 Hz at 0.060 in #*0.012
in p-p amplitude, 16 to 25 Hz at 0.040 in =*=0.008 in
p-p amplitude, 26 to 33 Hz at 0.020 in =0.004 in p-p
amplitude.

Shock (Operating) — 9 consecutive 400 pound ham-
mer blows without failure from 1, 3, and 5 ft 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 (Non-operating) — As per MIL-STD-198.
Salt Spray (Non-operating) — As per MIL-E-16400.

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

CE-01 30 Hz to 20 kHz Power lead emission

CE-03 20 kHz to 50 MHz Power lead emission

CS-01 30 Hz to 50 kHz Power lead, radiation

susceptibility

CS-02 50 kHz to 400 MHz | Power lead, radiation

susceptibility

CS-06 Spike Test Power lead, spike

susceptibility

RE-01 30 Hz to 30 kHz Instrument radiation,

magnetic

RE-02 14 kHz to 10 GHz Instrument radiation,

electric

RS-01 30 Hz to 30 kHz Instrument susceptibility,

magnetic

RS-03 14 kHz to 10 GHz Instrument susceptibility,

electric
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7000 SERIES

Reliability — Optimum performance and reliable serv-
ice are provided during continuous or interrupted op-
eration. The MIL-O-24311(EC) MTBF requirement of
greater than 600 hours is met as tested under the
following conditions: temperature +40°C %£2°C; rela-
tive humidity 70% =*=5%; vibration 25 Hz at 0.040 in
+0.008 in p-p amplitude for 10 minutes of each
“Power On" hour during each day of the 8 hour
manned schedule; 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 achieved during testing.

VERTICAL SYSTEM
(Includes Two 7A15AN11 Plug-ins)

Channels — Two left-hand plug-in compartments, with
a delay line which allows the leading edge of the dis-
played 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 algebraically with a cmrr of 20:1 to
25 MHz.

Bandwidth/Sensitivity — Dc to 65 MHz from 5 mV/div
to 10 V/div, accuracy within 2%, variable extends to
25 V/div. Max sensitivity is 0.5 mV at 10 MHz with
10X gain. Ac-coupling lower -3 dB point is less than
2 Hz. Rise time is 5.4 ns with less than 2% aberra-
tions.

Input R and € — 1 MQ within 2%, less than 27 pF.
Max Input Voltage — 400 V (dc + peak ac).
Dc Stability — Less than 1 div/hr drift at 25°C.

HORIZONTAL SYSTEM
(Includes One 7B53AN11 Plug-in)

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

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

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. Rise time is less
than 175 ns. Using the 7B53AN11 time-base external
amplifier, 10 mV, 100 mV, and 1 V sensitivities (£10%)
are available. Input R and C for 7B53AN11 is 1 MQ
within 2%, 20 pF within 2 pF. Any vertical plug-in,
such as the 7A15AN11, may be used in the horizontal
compartment, providing a greater number of sensitivi-
ties 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 wus/div to 5 s/div in 25 steps
(1-2-5 sequence). 5 ns/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 5 ns/div.

Sweep Modes — Normal, Auto, Single Sweep.

Delay Time — Multiplier range is 0 to 10 times the
Time/Div setting. 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 10X time/div setting.

Triggering (Source/Sensitivity) — Internal 0.5 cm to
50 MHz. External, 0.25 V to 20 MHz, 0.5 V to 50 MHz.
Ext —-— 10, 2.5 V to 20 MHz, 5 V to 50 MHz. Triggering
extends to 100 MHz with reduced 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. With external level range,
slope is =30 V.

DELAYED SWEEP

Triggering (Source/Sensitivity) — Internal 0.3 div to
10 MHz increasing to 1.5 div at 50 MHz. External, 0.1
V to 10 MHz increasing to 0.5 V 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 30 Hz to 50 MHz.

Sweep Rate — 0.05 us/div to 0.5 s/div in 22 steps
(1-2-5 sequence). The delayed sweep runs after delay
time or is triggerable 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 5 ns/div, which is within
6%.

CRT
Accelerating Potential — 15 kV.
Phosphor — P31.

Graticule — Internal 8 x 10 cm with variable illumina-
tion. The 6.5 in CRT permits 2 cm 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, In-
tensity, Graticule Illumination, Beam Finder, and Trace
Rotation. Astigmatism is an internal control.

External Z-Axis Input (BNC Connector on Rear Panel)
— 2 V p-p for full intensity range from dc to 2 MHz,
intensity range diminishes to 20% of full range at 10
MHz. Max input voltage is 10 V (db + peak ac).

OUTPUTS

Calibrator (BNC Connector on Front Panel) —1 V
within 1%, 1 kHz square wave within 20%.

Horizontal — Main Sweep +5 V, Delayed Sweep +5
V, Main Sweep Gate +2 V, Delayed Sweep Gate +2
V, Delayed Trigger +1 V 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 Voltages — 100, 110, 120, 220, and 240 V ac =
10% internally selectable with quick-change jumpers
with 47.5—440 Hz single phase line frequency. Max
power consumption is 125 W,

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 (103-0033-00); two BNC T con-
nectors (103-0030-00). One set of technical manuals
(not packaged in cover).

Dimensions and Weights — See page 80.

For Recommended Cameras — See page 81.

ORDERING INFORMATION

7603N11S Oscilloscope
System (AN/USM-281C)
7603NMS .. ... .. ... . ... ... $6515

System Includes — One each 7603N11 Oscilloscope,
two each 7A15AN11 Amplifier Plug-ins, one each
7B53AN11 Time Base, and one each C281 Cover with
Accessories.

To Order Separately:

7603N11 Oscilloscope*
(0S-245(P)/U) . ... ... ... ... ... $3350

7A15AN11 Amplifier
Plug-in (AM-6565/U)
7A15ANM . ... ... ... $700

7B53AN11 Time Base
Plug-in (TD-1085/U)

7B53ANM . .. ... ... $1700
016-0553-00, C281 Cover
W/Accessories ..............uu.... $120

*CRT readout not available.
ST T T e T
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7000 Series Storage Mainframes

® 7613 ? 7623A 7633 7834
Variable FAST FAST Multimode FAST
Persistence Multimode Multimode
\ STEP CISE TIME
25 1.25 500 250 125 50 25 12.5 5 2.5 1.25 0.6
MS MS ns ns ns ns ns ns \ ns ns ns ns .
8 \T \ I\ \ Storage mainframes in the 7000
¢ \ \ \ \ \ \ Series offer a full selection of stored
= 6 writing speeds: from ~0.03 cm/us for
O \ \ \ \ mechanical, spectrum analysis, or
Zz ° \ \ TDR applications, to 2500 cm/us for
w o, capturing fast single events such as
(=] \ high speed digital logic. A selection
= . 3 f st des offers the followin
= \11 > \e - s \3 3 of storage modes offers the following
5 3 Yo e Rt features:
a 2 & & [& e 2 | B
5 \ 1 s i \ Bistable .. ....... Long View Time
e 2 WG Variable
o \ \ ‘Ng\éﬁ'\ \ \ Persistence . . . .High Contrast
o (| Displays
L‘ FAST Bistable ...Captures Fast Single
\ \ or Multiple Events
151 o2 05 1 2 5 10 20 50 100 200 400 FAST Variable
MHz MHz MHz MHz MHz  MHz Persistence . . . . Provides Maximum
SINE WAVE FREQUENCY Stored Writing Rate
Graph shows the stored writing speed needed to display a
given sine wave or step rise time at a given amplitude.
The 7000 Series . ..
more than an oscilloscope
7800 Series Storage 400 MHz page 97
7600 Series Storage 100 MHz page 99
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7834

P e 1 o i e e PRV PR e T e )
2500 cm/ ;s Stored Writing Speed

Single-shot Rise Times as Fast as 1.4 ns

4 Plug-in Compartments

Dc-t0-400 MHz Bandwidth

Multimode Siorage

Long View Time
I S e TR e e N T e A S R N

The 7834 Storage Oscilloscope has a stored
writing speed of 2500 cm/us, enabling you
to capture single-shot rise times to 1.4 ns,
3.5 cm high, at full reduced scan amplitude.
The 7834’s mainframe bandwidth is 400
MHz (nonstore). The system bandwidth may
vary from 160 MHz to 400 MHz depending
on the plug-in selected.

This instrument has four storage modes—
bistable and variable persistence, FAST
bistable and FAST variable persistence.

FAST Variable Persistence provides the
maximum stored writing rate of 2500 cm/us
(reduced scan). View time at least 30 s.

FAST Bistable increases bistable writing
rates to 350 cm/us (reduced scan).

Bistable lets you store displays for long pe-
riods of time.

Variable Persistence gives you high con-
trast displays of both single-shot and repeti-
tive phenomena. When viewing changing
waveshapes, you get continuous bright dis-
plays of new information as old information
fades from the CRT.

The 4 compartment flexibility lets you per-
form more than one measurement at the

same time without switching plug-ins. The
7834 also offers auto-erase for automatic
display updating...a save control for 30
times longer viewing . . . gated readout which
prevents the blooming that tends to occur
between sweeps with nongated readout . . .
and an adjustable multitrace delay for vary-
ing the viewing time prior to the next sweep
in the FAST transfer mode.

The multimode storage unit is designed for
single shot, low-rep-rate or fast pulse anal-
ysis in laser fusion, digital design and non-
destructive component testing applications.

Fast Storage Oscilloscope

==

}
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VERTICAL SYSTEM

Input—Two left-hand plug-in compartments; compati-
ble with all 7000 Series Plug-ins.

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

Mainframe Bandwidth—400 MHz with 7A19 Amplifier
plug-in (325 MHz at 10 mV).

Mainframe Step Response—0.9 ns or less with 7A19
Amplifier plug-in (1.1 ns at 10 mV).

Chopped Mode—Repetition rate is approximately 1
MHz.

Delay Line—Permits viewing leading edge of dis-
played waveform (not recommended for use with
7B50 Series time bases).

Trace Separation Range—In dual-sweep modes, B
trace can be positioned 4 divisions above or below
the A trace.

HORIZONTAL SYSTEM

Input—Two right-hand plug-in compartments; com-
patible with all 7000 Series Plug-ins. 7000 Series Ver-
tical Amplifiers and specialized plug-ins may also be
used.

Modes of Operation—A, ALT, CHOP, B.
Fastest Calibrated Sweep Rate—1 ns/div.
Chopped Mode—Repetition rate is approx 200 kHz.

X-Y Mode—Phase shift between vertical and hori-
zontal channels is within 2° from dc to 35 kHz with-
out phase correction (dc to 1 MHz with phase cor-
rection, B horizontal only, Option 02). Bandwidth is
dc to at least 1 MHz.

. FRuTEGY CALBRATED Tiag . Teix

CRT AND DISPLAY FEATURES

Graticule—Internal variable illuminated graticule. 8
x 10 division (0.9 cm/div) graticule in full scan and
8 x 10 division (0.45 cm/div) in reduced scan.

Option 01, without CRT Readout and Probe Power—
Deletes CRT readout and probe power.

Accelerating Potential—Approx 10 kV full scan mode,
and 12 kV in reduced scan mode.

Phosphor—P31.

CRT Display Modes—Nonstore, Bistable, Variable
Persistence, FAST Bistable and FAST Variable Per-
sistence (full and reduced scan).*
Persistence—(Variable Persistence mode only) con-
trols rate of continuous erasure of the variable per-
sistence and fast variable persistence stored dis-
plays.

Auto Erase—Continuously variable from less than 1
s to greater than 10 s.

Multitrace Delay—Adjusts the transfer cycle time in
the FAST transfer modes. Continuously variable from
less than 1 s to greater than 4 s.

Save—Prevents display from being accidentally
erased, and provides up to 30 times longer viewing
times in all modes.

External Z-Axis Input—2 V peak-to-peak for full in-
tensity range from dc to 1 MHz Positive signal
blanks the trace. Maximum input voltage is 15 V (dc
plus peak ac).

Auto-Focus—Maintains CRT focus following changes
in display intensity after focus control has been
initially set.

Beam Finder—Limits display within graticule.
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Fast Storage Oscilloscope

STORAGE WRITING SPEED

FULL SCAN (Center 6 x 8 div at 0.9 cm/div)

Fast
Display |Variable Fast Variable
Mode Persistence|Bistable |Persistence |Bistable

Stored |270 45 1.8 0.027

Writing |cm/us cm/us |cm/us cm/us

Speed |(300 div/ (50 div/ |(2 div/ (.03 div/
1s) us) u1s) us)

View

Time 30 s* 30 min |30 s* 30 min

Erase

Time 14s 14s 09s 09s

(Approx)

*REDUCED SCAN Center 8 x 10 div at 0.45 cm/div

Fast
Display |Variable Fast Variable
Mode Persistence |Bistable |Persistence |Bistable

Stored (2500 350 5.4 0.09

Writing |cm/us cm/us |cm/us cm/us

Speed |(5,500 div/ |(776 div/|(12 div/ (0.2 div/
us) 1s) s) 18)

View

Time* 30s 30 min |30s 30 min

Erase

Time* |1.4s 14s 09s 09 s

(Approx)

*View times are at full stored disp'ay intensity; they
may be increased more than 30 times by using re-
duced intensity in the SAVE display mode.

Fast Variable Persistence Writing Speed

Peak-to-
Scan Sweep Peak Step
Mode Speed Sine wave | Response
7.1 div 7.7 div
Reduced Scan 250 MHz 1.4 ns
5,500 div/us >1 ns/div
(0.45 cm/div) 8 div 8 div
221 MHz 1.45 ns
3.2 div 3 div
Full Scan 30 MHz 10 ns
300 div/us >10 ns/div
(0.9 cm/div) 6.4 div 5div
15 MHz 16.6 ns

OUTPUTS/INPUTS

+ Sawtooth—Positive going with baseline at 0 V 1
V into 1 MQ. Voltage is 1 V/div (£10%) into 1 M,
50 mV/div (=15%) into 50 Q. Output R is approx 950 Q.

+ Gate—Positive pulse of the same duration and co-
incident with sweep. Output voltage is 10 V (+10%)
into 1 MQ, 0.5 V (=10%) into 50 Q. QOutput R is ap-
prox 950 €. Source is selectable from A Gate, B Gate
or A Delayed Gate.

Vertical Signal Out—Selected by A TRIGGER
SOURCE switch. Output voltage is 0.5 V into 1 M,
25 mV 50 Q. Output R is approx 950 . Band-
width depends upon vertical plug-in.

Remote Single Sweep Reset, Remote Save and Re-
mote Erase—Rear panel BNC connector inputs,
ground closure activated.

Remote FAST Transfer Gate—TTL compatible. Low
to high transition enables high speed target to re-
ceive information to be stored; high to low transition
initiates transfer from high speed target to storage
target.

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.

98

CALIBRATOR

Voltage Output—Square wave, positive-going from
ground. Ranges are 40 mV, 0.4 V, and 4 V into 100
k2; 4 mV, 40 mV, and 0.4 V into 50 2. Amplitude ac-
curacy is within 1%; repetition rate is 1 kHz within
0.25%.

Current Output—40 mA available through CALIBRA-
TOR output with optional BNC to current loop adap-
ter.

Dimensions and Weight. See page 80.
For Recommended Cameras—See page 82.
For Recommended Plug-ins— See page 80.

POWER REQUIREMENTS

Line Voltage Ranges—90 V-132 V.
180 V-250 V.

Line Frequency—48-440 Hz.

Max Power Consumption—215 watts.

Included Accessories—Gray CRT filter (installed)
(378-0625-02) green CRT filter (378-0625-08); power
cord (161-0066-00).

ORDERING INFORMATION
( Plug-ins not Included)

7834 Storage Oscilloscope........ $10,395
OPTIONS
Option 01 without CRT Readout and Probe
POWET" 55 & s 5 vomiss voms § & o5 & TUGS § DA § Sub $300
Option 02 X-Y Mode Phase Correction..... Add $250
Option 03 Emc Modification.............. Add $300
For Rackmounting, order Cradle
Mount Adapter 040-0560-00 ................. $370

CONVERSION KITS
CRT Readout, Order 040-0811-00.............. $480
Emc Modification, Order 040-0880-00.......... $435

STEP RISE TIME (ns)

250 125 50 2

k)

5.0 2.5 1.25 0.6

7 \ 1\

: \

1\ \

I OR v AMPLITUDE (cm)

1 2 5 10

50 100 200 400

SINE WAVE FREQUENCY (MHz)

Graph showing the stored writing speed needed to

display a given sine wave or step rise time at a given

amplitude.



7000 SERIES

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 bandwidth. The
instrument has three display modes—store,
nonstore, and save—and four storage modes
—bistable, variable persistence, fast bi-
stable, and fast variable persistence. The
top writing speed of 1000 cm/us (using the
center 8 x 10 reduced scan divisions, 0.45
cm/div) is achieved in reduced scan mode.

This multimode storage instrument allows
for retention and viewing of fast-rise, low-
repetition-rate, single-shot, or slow-moving
waveforms. The instrument’s capability and
versatility make it a problem solver in com-
puter sciences, aerospace, ballistics, com-
munications, and many other fields.

Characteristics are common to the 7633 and
the 7623A unless noted.

VERTICAL SYSTEM

Channels — Two left-hand plug-in compartments; com-
patible with all 7000 Series Plug-ins. Bandwidth de-
termined by mainframe and plug-in unit.

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

Chopped Mode — Repetition rate is approx 1 MHz.

Delay Line — Permits viewing leading edge of dis-
played waveform.

HORIZONTAL SYSTEM

Channel — One right-hand plug-in compartment; com-
patible 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.

Multimode Storage Oscilloscopes

4
:
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CRT AND DISPLAY FEATURES

CRT — Internal 8 x 10 div (0.9 cm/div) and 8 x 10 div
(0.45 cm/div) graticule with variable illumination.

Phosphor — P31.
Option 01 — No CRT readout.

Accelerating Potential — Approx 8.5 kV in normal
mode, 10 kV in reduced scan mode.

Storage Display Modes — Nonstore, FAST variable
persistence, FAST bistable, variable persistence, bi-
stable. Full or reduced scan may be selected on the
7633 in all display modes. Select normal scan to view
the entire CRT; select reduced scan for the fastest
writing rate.

Persistence — Variable. When set to max, provides
the longest retention of high contrast stored displays,
without the characteristic fading of variable persis-
tence.

Autoerase — Variable up to 10 s.

Save — Prevents erasing and storing additional dis-
plays; also extends view time in variable persistence
mode.

External Z-Axis Input— 2 V 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. Max input voltage is 10 V (dc + peak ac)
and p-p ac.

Autofocus — Reduces the need for calibrated man-
ual focusing with changes in intensity after focus
control has been set.

Beam Finder — Limits display within graticule area.

OSCHLOSCOPE
BTy
;mnw

STORAGE WRITING SPEED
Full Scan (7633 and 7623A)

FAST

Variable Variable
Display Persis- FAST Persis-
Mode tence Bistable tence Bistable
woac | 188 45 0.45 0.027
Speedg cm/us cm/us cm/us cm/us
View 30 s* 30 min. 30 min.
Time minimum | 30 s* minimum
Erase
Time 14s 14s 09s 09s
(Approx)

Reduced Scan (7633 Only)

FAST

Variable Variable
Display Persis- FAST Persis-
Mode tence Bistable tence Bistable
wored | 1000 180 1.35 0.09
Speedg cm/us cm/us cm/us cm/us
View 30 s* 30 min. 30 min.
Time minimum | 30 s* minimum
Erase
Time 14s 14s 09s 09s
(Approx)

*These times are at full stored display intensity; they
may be increased more than 30 times by using re-
duced intensity in the save display mode.
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Multimode Storage Oscilloscopes

7623A

T a0 R e e e e e W i T i N SR = RN ]
135 cm/us Stored Writing Speed

Long View Time

Multimode Storage

Dc-to-100 MHz Bandwidth
o T T T ] T A P I R O |

The TEKTRONIX 7623A Storage Oscillo-
scope has all the features and performance
of the 7633 except the reduced scan mode.

100

Fast Variable Persistence Writing Speed

Peak-to-
Scan Sweep Peak Step
Mode Speed Sine Response
7.1 div 7.7 div
Reduced Scan** 100 MHz | 3.5 ns
2200 div/us =5 ns/div
(0.45 cm/div) 8 div 8 div
89 MHz 3.7 ns
3.2 div 3 div
Full Scan 15 MHz 20 ns
150 div/us
(0.9 cm/div) =50 ns/div | 6.4 div 5 div
7.5 MHz 33 ns

**Applies to 7633 only.

STEP RISE TIME (ns)

250 125 50
8
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N
= \
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(] -
=
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1
1 2 5 10 20 50 100

SINE WAVE FREQUENCY (MHz)

Graph showing the stored writing speed needed to
display a given sine wave or step rise time at a given
amplitude.

OUTPUTS/INPUTS

+Sawtooth — Sawtooth starts 1 V or less from ground
(into 1 MQ2). Output voltage is 50 mV/div (=15%) into
50 @, 1 V/div (=10%) into 1 MQ. Output R is 950 Q
within 2%.

+ Gate — Positive pulse of the same duration and
coincident with sweep. Output voltage is 0.5 V (=10%)
into 50 2, 10 V (*=10%) into 1 MQ. Rise time is 20 ns
or less into 50 Q, output R is 850 © 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 into 50 €, 0.5
V/div into 1 MQ. Bandwidth depends on 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 pro-
vides input to erase stored trace.

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.

!

The R7633 and R7623A require only 5.25 In. of rack
height in a standard 19 in. rack. They are fan cooled
and come complete with slide-out chassis tracks.



7000 SERIES

CALIBRATOR

Voltage Output — Rectangular waveshape, positive-
going from ground (dc voltage available when se-
lected by internal jumper). Ranges are 40 mV, 0.4 V,
4 Vinto 1 MQ; 20mV, 0.2V, 0.4 Vinto 50 . Amplitude
accuracy is within 1% (415°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 4 V and gnd pin jacks.

POWER REQUIREMENTS

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

Line Frequency — 50-60 Hz.

Option 05, Line Frequency Change (50-400 Hz) — Con-
verts the 7633 and R7633 to 50-400 Hz operation.

Max Power Consumption — 180 W, 2.0 A at 115 V
line, 60 Hz. Fan cooling is provided for both models.

Included Accessories — 20 in cable (two-pin-to-BNC)
(175-1178-00); CRT filter green (378-0625-08). The
R7633 and R7623A include rackmounting hardware.

Weights and Dimensions — See page 82.
For Recommended Cameras — See page 83.

For Recommended Plug-ins — See pages 81 and 82.
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ORDERING INFORMATION
(Plug-ins not Included)

7633 Storage Oscilloscope ......... $6860
R7633 Storage Oscilloscope ........ $7620
7623A Storage Oscilloscope . ....... $5250
R7623A Storage Oscilloscope . ... ... $5650
OPTIONS
Option 01 without CRT Readout .......... Sub $300
Option 03 Emc Modification .............. Add $300
Option 05 Line Freq Change (50-400 Hz) ...Add $300
CONVERSION KITS
CRT Readout (040-0748-01 Cabinet) ............ $500
(040-0759-01 Rackmount) ................00. $480
Emc Modification
(040-0663-01 Cabinet) ................covnn $450
(040-0678-01 Rackmount) ................... $285
Sig Out/In (040-0629-01 Cabinet) .............. $535
(040-0633-00 Rackmount) ................... $275
Power Supply to Light Plug-in
Pushbuttons (040-0686-00) .................... $45
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Variable Persistence Storage Oscilloscopes

7613
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Variable Persistence Storage

4.5 cm/@s Stored Writing Speed
Dc-to-100 MHz Bandwidth
Burni-'Resistant CRT

5.25 in Rackmount Height

e i~ ce e RS

The TEKTRONIX 7613 Storage Oscilloscope
offers variable persistence operation with a
stored writing speed of 5 div/us or non-stor-
age operation. Stored traces may be viewed
up to 60_.minutes on a display area of 8 x 10
div (0.9 cm/div). The 7613 CRT is burn re-
sistant and doesn’t require any special oper-
ating 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 Verti-
cal System Specifications Chart.

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

Chopped Mode — Repetition rate is approx 1 MHz.

Delay Line — Permits viewing leading edge of dis-
played waveform.

HORIZONTAL SYSTEM

Channel — One right-hand plug-in compartment; com-
patible 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 within 2° from dc to 35 kHz.
Bandwidth is dc to at least 2 MHz.
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Variable Persistence Storage Oscilloscopes

CRT AND DISPLAY FEATURES
Variable Persistence Storage CRT — Internal 8 x 10
div (0.9 cm/div) graticule with variable illumination.

Phosphor — P31,
Option 01 — No CRT readout.
Accelerating Potential — 8.5 kV.

Nonstore Mode — For displaying waveforms in the
conventional (nonstorage) mode.

Store Mode — For displaying waveforms using the
variable persistence storage feature.

Max Stored Writing Speed — Greater than 4.5 cm/us.

View Time — The view time is the amount of time the
stored signal can be viewed before it fades away.

At the max writing speed the view time is 15 seconds
or 0.25 minutes with the stored intensity control fully
cw. Adjusting the stored intensity cew will reduce
the stored writing speed, but view time can be in-
creased up to 5 minutes (see the chart below).
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STORED WRITING SPEED
(div/us at Maximum Persistence)

Erase Time — 0.5 s or less.

Persistence — The persistence control also varies the
view time. The persistence can be adjusted from al-
most instantaneous disappearance (fade away), to off,
which provides the view time selected by the stored
intensity control.

Save — Prevents erasure of the stored display and
activates the save time control.

Save Time Control — Allows an extension of the view
time (see Storage View Time Chart).

External Z-Axis Input — 2 V 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. Max input voltage is 10 V (dc + peak ac) and
p-p ac.

Autofocus — Reduces the need for additional man-
ual focusing with changes in intensity after focus
control has been set.

Beam Finder — Limits display within graticule area.

OUTPUTS/INPUTS

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

+ Gate — Positive pulse of the same duration and co-
incident with sweep. Output voltage is 0.5 V (=10%)
into 50 2, 10 V (*£10%) into 1 M. Rise time is 20 ns
or less into 50 ; output R is 950 Q within 2%. Source
is selectable from main, delay, or auxiliary gate.

Sig Out — Selected by TRIGGER SOURCE switch.
Output voltage is 25 mV/div into 50 2, 0.5 V/div into
1 M(. Bandwidth depends upon vertical plug-in; see
Vertical System Specifications Chart. Output R is 950
Q within 2%.

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

Remote Erase — Ground closure; rear panel BNC pro-
vides input to erase stored trace.
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Graph showing the stored writing speed needed for a
given sine wave or step rise time at a given amplitude.

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 se-
lected by internal jumper.) Ranges are 40 mV, 0.4 V,
4 Vinto 1 MQ; 20 mV, 0.2 V, 0.4 V into 50 Q. Ampli-
tude accuracy is within 1% (+15°C to +35°C); with-
in 2% (0°C to +50°C). Repetion 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 4 V and gnd pin
jacks.

POWER REQUIREMENTS

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

Line Frequency — 50-60 Hz.

Option 05, Line Frequency Change (50-400 Hz) — Con-
verts the 7613 and R7613 to 50-400 Hz operation.

Max Power Consumption — 180 W, 2.0 A at 115 V
line, 60 Hz. Fan cooling is provided for both models.

Included Accessories (for 7613 and R7613) — 20 in
cable (two-pin-to-BNC) (175-1178-00); CRT filter (gray,
378-0625-02). The R7613 includes rackmounting hard-
ware.

Weight and Dimensions — See page 82.
For Recommended Cameras — See page 83.

For Recommended Plug-ins — See pages 81 and 82.

ORDERING INFORMATION
(Plug-ins not Included)

7613 Storage Oscilloscope . ........ $4395
R7613 Storage Oscilloscope ........ $4795
7613 OPTIONS
Option 01  without CRT Readout ......... Sub $300
Option 03 Emc Modification ............ Add $300

Option 05 Line Freq Change
(50-400 Hz) .................. Add $300
Option 06  Special Int Graticule
(Spectrum Analyzer) ........... Add $50
Option 08  Protective Panel Cover ........ Add $100
R7613 OPTIONS
Option 01 without CRT Readout ......... Sub $300
Option 03 Emc Modification ............ Add $300
Option 05  Line Freq Change (50-400 Hz) ..Add $300
Option 06  Special Int Graticule
(Spectrum Analyzer) ........... Add $50
7613 CONVERSION KITS
040-0656-02 CRT Readout ................... $500
040-0663-01 Emc Modification ............... $450
040-0718-00 X-Y Horizontal Comp ........... $370
040-0629-01 SigOut/In ..................... $535
040-0686-00 Power Supply to Light
Plug-in Pushbuttons . ............. $45
R7613 CONVERSION KITS
040-0676-02 CRT Readout .................. $480
040-0678-01 Emc Modification ............... $285
040-0633-00 SigOQut/In ..................... $275
040-0686-00 Power Supply to Light
Plug-in Pushbuttons .............. $45

e T T S K N e A W O v

The R7613 requires only 5% in. of rack height in a standard 19 in. rack. It is fan cooled and comes complete

with slide-out chassis tracks.



GPIB

COMPATIBLE

Especially designed for precise
automatic waveform measurements in
demanding applications in R&D and
production environments.

7000 Series Digital Mainframes offer
wide performance capabilities suited
to today’s demanding measurement
needs. Depending on mainframe, cap-
ture high or low speed signals that
are repetitive or single shot. Configure
mainframes to your individual needs
from a choice of over 30 plug-ins. The
7854 combines outstanding analog
and digital performance with
microprocessor-based waveform pro-
cessing where as the 7612D and
7912AD combine outstanding analog
and digital performance with full pro-
grammability. All mainframes are fully
GPIB compatible.
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Waveform Parameters at the Touch of a Key
Dc to 400 MHz Bandwidth @ 10 mV/div
Calibrated Sweep Rates to 500 ps/div
Stores Repetitive Waveforms up to 400 MHz

Single Shot Events up to 50 us/div
(with 7B87 Time Base)

Signal Averaging

Pretrigger (with 7B87 Time Base)

Resolution up to 0.01 div on Stored
Data (10 bits)

Choose 128, 256,512, 1040 Points/Waveform
Keystroke Programming (up to 1000 lines)

GPIB Interface (Standard)
e i e D R eyt e A N i e

Conventional Scope. In the SCOPE
mode, the 7854 provides a complete
plug-in scope giving standard displays
like other Tektronix high performance
scopes.
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Storage Scope. Rise time is calculat-
ed by pushing a single key. Time and
voltage differences between cursors
are shown on the line above rise time.

[ GPIB Product |

The 7854 is designed to comply with IEEE
Standard 488-1978, and with Tektronix Codes
and Formats Standard. GPIB Interface Func-
tions: Talk, Listen.

The 7854 Oscilloscope represents a new
approach to waveforms. It displays solutions
to common measurement problems on
screen at the touch of a button. Now you can
concentrate on decision making instead of
measurement taking.

The 7854 gives you the features of a Tek-
tronix 7000 Series high performance scope
linked with advanced digital storage and
waveform processing. It also offers program-
mable measurement routines, GPIB inter-
face, and compatibility with 7000 Series
plug-in units.

The 7854 can display real time and stored
waveforms separately or simultaneously.
With optional memory up to 40 waveforms
can be stored and recalled for easy com-
parison.

Signal averaging can recover signals buried
in noise and improve measurement accura-
cy. One or two cursors selectable for voltage
and time measurements. One cursor pro-
vides measurements referenced to ground
and time zero, whereas two cursors provide
A time and A voltage. Cursors also bracket
areas of the waveform that are to be mea-
sured with standard waveform measurement
routines; i.e., min, max, p-p.

For single-shot use, the 7B87 Time Base
plug-in provides pre-trigger control which
allows storage of events that precede the
trigger. The amount of pre-trigger data can
be varied from 0 to 100%.

The mainframe and calculator keyboards
contain a series of buttons representing the
most commonly used waveform parameters.
These functions operate on stored wave-
forms. Keystroke programming from the
keyboards enable the user to design mea-
surement routines tailored to individual tests
or experiments.

7854 SPECIFICATIONS

VERTICAL REAL TIME SYSTEM
Input — Two plug-in compartments; compatible with
7000 Series plug-ins.

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

Mainframe Bandwidth — 400 MHz with 7A29 and 7A19
Amplifier plug-in.

Mainframe Step Response — 0.9 ns or less with 7A29
and 7A19 Amplifier plug-in.

Chopped Mode — Rep. rate is approximately 1 MHz.

Delay Line — Permits viewing leading edge of dis-
played waveform (7B50 Series time bases not recom-
mended for 7854 except 7B50A).

Trace Separation Range — In dual-sweep modes, B
trace can be positioned 4 divisions above or below
the A trace.

CRT AND DISPLAY FEATURES
CRT Display Modes —
SCOPE (Conventional display.)
STORED (Digital data display.)
BOTH (Stored mode plus real time waveforms.)
PROGRAM ENTRY (User program text display.)

HORIZONTAL REAL TIME SYSTEM
Input — Two plug-in compartments; compatible with
7000 Series plug-ins. 7000 Series vertical amplifiers
and specialized plug-ins may also be used.*
Modes of Operation — A, ALT, CHOP, B.
Fastest Calibrated Sweep Rate — 0.5 ns/div.

Chopped Mode — Repetition rate is approximately
200 kHz.

X-Y Mode — Phase shift between vertical and hori-
zontal channels is within 2° from dc to 35 kHz with-
out phase correction, (dc to 1 MHz with phase correc-
tion, 