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TEK PRODUCTS

1982

Introducing a year of 50 new
products and a new company
structure.

Tek's 1982 Catalog is thicker by some 60
pages. Over 50 new products are being of-
fered this year providing the superior perfor-
mance, increased productivity and
unmatched value you expect from
Tektronix. Each major product introduction
is marked () for easy reference.

And, there's more news.

This year's catalog is organized to reflect
Tek's new decentralized, divisional struc-
ture. Each Division is virtually a self-
contained entity with its own engineering,
manufacturing, marketing and sales
responsibilities.

Each Tektronix Sales Engineer now
specalizes in the products and applications
for a major area of customer activity: digital
design and test, computer graphics, com-
munications, and general test and
measurement.

You can receive additional product informa-
tion by calling your nearest Tektronix Sales
Office listed on pages 366-368 or by return-
ing the reply card attached between pages
208 and 209.

Tektronix:
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REFERENCE 2
IEEE-488

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

Tektronix GPIB product systems are de-
scribed, as well as individual waveform mea-
surement instruments, graphic controllers, and
peripherals.

MICROCOMPUTER
DEVELOPMENT PRODUCTS

The 8500 Series offers the broadest range of
quality multiple microprocessor and micro-
computer development support available
today.

COMPUTER GRAPHICS 67
PRODUCTS

A wide range of computer display terminals,
desktop computers, graphic peripheral pro-
ducts and supporting software.

TELEVISION PRODUCTS 103
TEKTRONIX Television Products time, test,
measure, correct and display the television
signal world-wide.

SIGNAL PROCESSING 143
SYSTEMS

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

LABORATORY AND PORTABLE 148
OSCILLOSCOPES

Versatile, easy-to-operate oscilloscope fam-




POWER SOURCE
CONSIDERATIONS 10

Material on power sources and power cord
/plug options.

ENVIRONMENTAL
CHARACTERISTICS 10

Information about how to interpret environmen-
tal specifications.

DATA COMMUNICATION 26
ANALYZERS

The 830 Series family of Data Communications
Testers are designed to identify faulty elements
in a data communications network. The 834
offers a high degree of programmability which
allows easy go/no-go testing.

The 851 Digital Tester is a first-line, multifunc-
tional service instrument developed to meet the
needs of the digital service industry.

OEM IMAGING 94
PRODUCTS

For both OEM and end-users, we offer a wide

range of display monitors for direct viewing or

photography; X-Y (random dot scan or vector)
and raster scan (video) displays. Modular Pack-
aging is available on many instruments.

CABLE TESTERS/TDR 116

These TDR cable testers provide installation

and maintenance people with fast, accurate,

portable tools for checking the internal condi-
tion of cables and locating faults.

ilies, with your choice of plug-in or portable
configurations. From 500 kHz to 1 GHz band-
width. Conventional, dual beam oscilloscopes.
Multimode, variable persistence storage, wave-
form digitizers, realtime and sampling, choose
the configuration that fits your application.

IEEE-488 PROGRAMMABLE 250
AND MANUAL GENERAL
PURPOSE INSTRUMENTS

The TM 5000 introduces a new group of pro-
ducts, fully programmable via the IEEE-488

SERVICE & SUPPORT 351

Details about ordering, training, calibration,
maintenance, repairs, parts, service, terms of
sale and warranty.

TERMS OF SALE 356

Information on prices, terms, shipping esti-
mates, and best method of transportation on
Tektronix products, accessories and replace-
ment parts.

SEMICONDUCTOR 36
TEST SYSTEMS

Tektronix offers comprehensive solutions for
automated test and measurement problems
encompassing linear and digital ICs, LS| de-
vices, Microprocessors and discrete
components.

SPECTRUM ANALYZERS 118

High performance 490 Series Compact Spec-
trum Analyzers covering 50 kHz to 220 GHz
with full programmability/GPIB option and ease
of operation features. 7000 Series compatible,
lab grade plug-in spectrum analyzer family cov-
ering 20 Hz to 60 GHz.

bus, and provides state-of-the-art calibration
standards.The new programmables are com-
patable with over 40 TM 500 manual instru-
ments. You link together literally hundreds of
customized systems. Programmable, manual,
or mixed.

CURVE TRACERS 301
Curve Tracers can deliver comprehensive infor-
mation about a multitude of semiconductor
devices and integrated circuits.

INDEXES 357

Functional and alphanumeric indexes for quick
easy access.

SALES & SERVICE OFFICES 366
A complete listing of Tektronix worldwide sales
and service offices. Consult the listing for the
one nearest you.

LOGIC ANALYZERS 43

Tektronix Logic Analyzers save time and mon-
ey in designing, evaluating, manufacturing and
servicing digital products. From 8 to 104 chan-
nels with sophisticated modules for high speed
timing analysis, stimulation of the circuit under
test, and microprocessor analysis.

PHOTOMETER/RADIOMETER 311

A lightweight, portable digital photometer/ra-
diometer with probes for measuring luminance,
illuminance, irradiance, light-emitting diode out-
put, and relative intensity.

CAMERAS, PROBES 315
CARTS AND ACCESSORIES

Extend your measurement capabilities. Con-
tains selection guides, charts, descriptions, and
specifications.
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As measurement needs grew in number and
complexity over the past few decades, people
began to realize that traditional design and test
procedures were becoming inadequate. When
the inadequacies became intolerable, special in-
terfaces were designed and various instruments
were connected to controllers to form specialized
test systems. From these beginnings, some major
benefits of automated test and measurement
were quickly realized

e Test and measurement labor costs were
reduced

* Human error decreased through precise and
repeatable automation of measurements.

« Skilled people were released from mundane or
repetitive procedures to pursue more creative
research and design activities

« Sophisticated analysis techniques could rou-
tinely be applied to provide greater insight into
devices and processes

But, for all their benefits, automated test and
measurement systems still had some significant
problems. Mostly, these stemmed from each
system being unique, custom built. The automa-
tion need had to be severe to justify custom
design costs. Systems and data formats were not
generally compatible with each other. And chang-
ing the system or adding instruments meant
another custom design effort

Test and measurement automation was still too
fragmented and costly for general use, even
though the benefits were generally needed. A
standard interfacing system providing across-the-
board compatibility for a variety of instrumenta-
tion and instrument controllers seemed to be the
solution

GPIB—The First Step Toward Compatibility

In 1975, the first major step toward general
compatibility in electronic instrumentation for sys-
tems use was taken. This step was IEEE publica-
tion of the 488 standard defining an interface and
communications bus for programmable instru-
ments. This standard bus is commonly called the
GPIB--the General Purpose Interface Bus.

IEEE Standard 488, which was further refined in
1978, defines an interfacing system that has
become a widely accepted instrument industry
standard. The major areas it specifies are

1 Mechanical--the interface connector and
cable

2 Electrical--the logic signal levels and how
the signals are sent and received

3 Functional--the tasks an instrument's inter-
face may perform--such as sending data,
receiving data, triggering the instrument,
etc.--and the protocols to be used

Today, a wide variety of instruments include
interfaces conforming to this mechanical, electri-
cal, and functional standard. These GPIB-com-
patible instruments and instrument controllers
make it possible to achieve the benefits of auto-
mated test systems without paying the previous
price of custom system design. With GPIB com-
patibility, measurement capability can be chosen
off-the-shelf and simply cabled with standard bus
cables in either a linear or star configuration
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DATA BUS
(8 signal lines)

INTERFACE MANAGEMENT BUS
(5 signal lines)

TRANSFER BUS
(3 signal lines)

GPIB HARDWARE CHARACTERISTICS

* Cable length of up to 20 meters (approximate-
ly 66 feet) with a device load for every 2
meters of cable (i.e., cable length <2X num-
ber of instruments).

¢ Up to 15 devices (1 controller and 14 instru-
ments) may be connected in linear or star
configurations.

* Voltages are generally TTL-compatible.

GPIB signal and data lines are asserted (or
true) when pulled low (< +0.8 V) and released
(or false) when pulled high (= +2.0 V)

Maximum data rate of up to 250
kilobytes/second over a distance of 20 meters
with 2 meters per device or faster with some
special restrictions (refer to IEEE Standard
488-1978 for details).

Interface Functions Defined by IEEE-488
1978

Function Description
Talker (T) Allows instrument to send data

Listener (L) Allows instrument to receive data

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 Puts instrument in

(DC) initial state

Device Trigger Starts some basic operation

(DT) of the instrument

Parallel Allows up to eight

Poll (PP) instruments simultaneously to re-

turn a status bit to the controller

Controller (C) Sends device addresses and oth-
er interface messages

Tektronix’ Systems Experience

Long before publication of the IEEE-488 Stan-
dard, Tektronix had entered the test and mea-
surement systems business. The measurement
speed and capabilities of the Tektronix automat-
ed oscilloscope and Tektronix semiconductor test
systems quickly highlighted the benefits to be
gained from measurement automation. And just
as quickly came the realization that a system
interfacing standard was needed. But what
standard?

The possibilities of the proposed IEEE-488 stan-
dard were recognized. And, when the IEEE-488
standard became reality, GPIB compatibility was
already an integral part of Tektronix product
planning and engineering. The result is that
Tektronix is now a recognized major supplier of a
full line of GPIB system components--a supplier
that puts more than a decade of systems plan-
ning, design, and implementation experience into
each product.
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GPIB

Linear Configuration

Iyt GPIB

GPIB

Star Configuration

GPIB System Components

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

* Multiple instruments: these are either stimulus
instruments, such as frequency generators,
pulse generators, and power supplies, or mea-
surement instruments, such as counters,
waveform digitizers, and multimeters.

« Controller with software: this tells the instru-
ments what to do, collects the results, and
processes them. The system controller is gen-
erally a small computer. The software or
firmware operating system must have a pow-
erful, flexible /0O structure to handle GPIB bus
traffic. It must also have processing power for
waveform manipulation and graphics power
for display.

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

*« A keyboard: this enables the user to send
commands or information to the system.

« Adisplay: the display allows the user to review
intermediate results and to monitor system
operation.

For smaller systems, these last three components
are often incorporated in the system controller--a
desktop computer, such as the TEKTRONIX 4050
Series, that is specifically designed for use with
instrument systems. Larger, more powerful sys-
tems, however, may be minicomputer-based,
augmented by one or more high-speed mass
storage devices, a graphic display terminal, and
run under specialized instrument control and sig-
nal processing software such as TEK SPS BASIC.

All these components can be easily
interconnected if the standard GPIB interface has
been built in and appropriate functions made
programmable. Before GPIB, most measurement
systems were operated by controllers that re-
quired a separate connector (port) for each in-
strument. With the GPIB this is no longer a
requirement. Users can directly link up to 14
instruments with the controller via the bus, and
set up the systems in linear or star configurations.
Additionally, some controllers can drive more than
one GPIB port. The TEKTRONIX 4041 has an
option for a second port, allowing control of up to
28 instruments. Or, if you need more, TEK SPS
BASIC operated with a properly optioned DEC
PDP-11 minicomputer can drive up to four GPIB
ports, providing a total system potential of 56
instruments

All these devices—-the controller, measurement
instruments, and peripherals--comprise the hard-
ware. The system cannot operate, however, un-
less it is driven by software

There are two levels of software necessary, the
operating system software and the user written
application programs. The operating system soft-
ware provides a set of commands and functions
that the user combines into a program that
delineates the measurement and processing task
to be performed. The software, guided by the
user program, works through the controller to tell
the instruments what signals to generate, what
measurements to make, and tells the controller
what to do with the results.

The software and the program in the controller
make the system do what the user wants. The
GPIB interface allows users to plug system com-
ponents together, but without software, the sys-
tem can do nothing.

In programmable instrument systems, the ‘lan-
guage" of the software or program has several
meanings:

1. The controller has its own language, such as
BASIC, and users must express their inten-
tions in this language.

2. Within the context of the controller's lan-
guage, the intrument’'s commands (or ‘lan-
guage”) have to be sent over the GPIB.

3. The actual control of the GPIB interface is
transparent to the user with Tektronix instru-
ment controllers and software.

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 controller's language.

3. Know the kind of data or language the
instruments are designed to exchange.

To make these tasks easier for you, Tektronix has
taken several steps beyond simple IEEE-488 com-
patibility. Consistency has been designed into
each system component for the greatest degree
of compatibility. Intelligence has been designed
in to relieve you from niggling interfacing details.
And firmware and software have been designed
and written to provide the maximum in program-
ming ease and measurement capability.

Consistency Makes a Big Difference

Tektronix GPIB products are designed and thor-
oughly evaluated for compliance with IEEE-488
and for compatibility with one another. Because
these products are designed to be compatible
(i.e., meet the same standards), users usually
won't need to make hardware and software
modifications for each new addition or deletion to
the configuration. Many software routines need to
be written only once, after which only minor
modifications are needed with the addition of
new instruments
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A status check routine, for instance, will work on
all Tektronix GPIB instruments. A message termi-
nator common to all Tektronix GPIB instruments is
a further benefit. But, since the IEEE-488 Stan-
dard allows several optional message termina-
tors, Tektronix instruments go an extra step by
providing a switch for selecting optional termina-
tors. These features provide users with the capa-
bility of quickly configuring and reconfiguring
interactive and automated measurement
systems.

The result is a line of products that are not only
GPIB compatible--but are capable GPIB instru-
ments with the features that make them useful
and the compatibility that makes them work
together.

Tektronix Codes and Formats Standard
Means Programming Ease

The IEEE-488 Standard specifies the hardware
interface and its basic functional protocol. It also
specifies a set of codes called interface mes-
sages that control interface functions. However,
the IEEE-488 Standard does not specify the syn-
tax or coding of device-dependent messages--
the messages that control the programmable
features of the instrument.

Since the device-dependent messages are not
specified, instruments that conform to the IEEE-
488 Standard may use inconvenient or even
incompatible message formats. It's much like a
telephone system--the hardware link is well de-
fined, but unless both parties speak the same
language, communication is impossible. That's
why Tektronix developed a Codes and Formats
Standard that specifies the syntax and coding of
device dependent messages, while retaining full
IEEE-488 compatibility. The Tektronix Codes and
Formats Standard specifies message coding to:

* be simple and unambiguous

* use commands that are common among simi-
lar devices

¢ use simple, easy-to-remember mnemonics.

EQ|—————==p e

Each GPIB instrument or peripheral, called a device, must be
assigned a different system address; this can be done simply
by setting switches, usually located on the back panel of the
device.

The benefits of the Tektronix Codes and For-
mats Standard are numerous. Codes and For-
mats is a major feature of the Tektronix GPIB
communications protocol. Because of their natu-
ral English-like structure, instrument control com-
mands and messages are easy to use. The result
is a GPIB implementation that is specifically de-
signed to overcome the programming rigidity and
cumbersome procedures of other GPIB systems.

ASCIl Data Standard. Since most controllers
accept ASCII data directly, Tektronix GPIB instru-
ment commands are coded in ASCIl. This elimi-
nates the need for error-prone data conversions
or byte-by-byte encoding. For example, to set the
center frequency of the 492P Spectrum Analyzer
at 1.75 MHz, the command is simply written FREQ
1.75 MHz--no more calculated percentages of full-
scale or BCD equivalents. Settings for Tektronix
GPIB instruments are sent as ASCIl data in human
readable form.

Flexible Formats. Many minor format items that
are aggravations in other systems are also taken
care of by Tektronix Codes and Formats. For
example, Tektronix GPIB instruments accept neg-
ative zeros and leading and trailing spaces; they
also overlook inconsistent use of upper and lower

<«——|NTERFACE FUNCTIONS —

DEVICE
FUNCTIONS
eg. 7612D

case letters. And, since truncated numbers can
drastically affect measurements, Tektronix GPIB
instruments round off rather than truncate: e.g., a
value of 2.49 becomes 2.5 rather than 24. In
short, the built-in inteligence is used to make
intelligent decisions. That makes your program-
ming job much less rigid and substantially easier.

Common Messages. To make things even easi-
er, Tektronix Codes and Formats also specifies
messages that are to be common to all Tektronix
programmable instruments. For example, you can
program your system to learn the current settings
of any Tektronix GPIB instrument by sending the
instrument the SET? message. Any GPIB com-
patible instrument from Tektronix-whether it is a
waveform digitizer, a programmable power sup-
ply, or a function generator--interprets SET? the
same way. The instrument firmware gathers the
instrument’'s settings together and assembles
them into a human readable message to be sent
over the bus to the controlling software. If you
know how to operate a function generator, then
you already know how to read a settings mes-
sage from a Tektronix GPIB compatible function
generator

BASIC Languages. Because users are increas-
ingly interacting with GPIB systems at the control-
ler keyboard rather than at instrument panels,
GPIB systems must be as friendly as possible.
This means, too, that the controller languages
should be simple, logical, and easy to interpret
and implement. That's why Tektronix Codes and
Formats specifies BASIC as the language of
preference for Tektronix instrument controllers.

AT |

DEVICE-DEPENDENT MESSAGES

ATN

INTERFACE MESSAGES

DEVICE
FUNCTIONS
e.g. CP4165

Controller
(with IEEE 488
Interface)
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BASIC is an established language with wide use
and familiarity. It is also an English-like language
that is easy to learn and understand. So, com-
bined with the English-like messages used with
Tektronix GPIB instruments, it becomes a consis-
tent and familiar means of communicating with
your system. And your program listings are easy
to read and follow, with very little interpretation
required. (For more details on Tektronix Codes
and Formats, ask your Tektronix Sales Engineer
or Representative for Application Note 99AX-
4607, "Tektronix Codes and Formats for GPIB
Instruments.”)

Controllers to Match Your Needs

With the introduction of the new 4041 System
Controller, Tektronix now offers three controller-
software packages to meet varying GPIB system
needs. These packages are:

« the 4041 System Controller, optimized for in-
strument control in a variety of situations

« the 4050 Graphic Computing Systems, opti-
mized for desk-top instrument control and
computing with full graphics capabilities

« TEK SPS BASIC software with the DEC PDP-
11 Series minicomputer, optimized for systems
with full waveform acquisition, processing, and
graphics.

The 4041 System Controller. The 4041 System
Controller is a compact, modular controller de-
signed for rackmount, bench-top, or portable use.
Its operating system language is an extended
BASIC designed for use by both the casual and
the sophisticated programmer.

The 4041 controller contains three microproces-
sors, with the CPU being the powerful 16-bit 6800.
Standard memory is 32 kilobytes with optional 32-
kilobyte increments to a maximum of 160
kilobytes. A 20-character alphanumeric LED dis-
play, a 20-character thermal printer, a DC-100
cassette drive, 18 function keys, an IEEE-488 port,
an RS-232 port, and a real-time clock and calen-
dar capability are all standard. An additional IEEE-
488/RS-232 port pair is optional, with the second
IEEE-488 port having Direct Memory Access ca-
pability. With 14 GPIB instruments per IEEE-488
port, the 4041 System Controller offers the capa-
bility of controlling up to 28 GPIB instruments.

Also optional are an 8-bit parallel TTL port, pro-
gram development ROMs with a carrier, and a
detachable program development/debug
keyboard.

The program development ROMs and keyboard,
or an RS-232 terminal, give the engineer or pro-
duction test programmer access to the system
language. This language is an extended version
of BASIC designed for use by all skill levels. Its
English-like commands, simple syntax, and line-
by-line interpreter implementation combine for a
friendly and interactive system. A variety of other
features are also included to increase friendli-
ness. For example, variable names may be up to
eight characters long, allowing meaningful names
such as RISETIME, VOLTAGE 1, or DELAY. And,
as another example, subprograms and program
lines can be named—e.g., 1000 SRQPOLL: or
200 RMS VOLTS:—for quick and easy access.

Beyond enhancements for simplicity, 4041 BASIC
also has enhancements that make it a powerful
tool for sophisticated programmers, too. It in-
cludes capabilities for FORTRAN-like
subprograms, variable passing from main to
subprograms, declaration of local and global
variables, and many other features.

Yet, for all its sophistication, the 4041 is still
particularly desirable for use by low-skill operators
in a production environment. Instrument control
programs can be designed and written to print
user prompts on the 4041 display and the pro-
grams can be assigned to any of the ten user-
definable keys on the 4041 front panel. Then the

4041 program development keyboard and ROM
pack carrier can be removed from the controller.
This puts the 4041 into an execute only mode
with its programs protected. The low-skilled user
need only follow the front-panel display prompts
and press the designated keys to execute
programs.

To return to the engineering or program develop-
ment mode, simply plug the program develop-
ment ROM pack carrier and keyboard or an RS-
232 terminal back into the 4041. You again have
access to all of the ease and power of 4041
BASIC programming.

The Tektronix 4050-Series Graphic Comput-
ing Systems. The 4050-Series systems are espe-
cially convenient for engineering bench or labora-
tory support of GPIB compatible instruments. The
typewriter keyboard, built-in calculator keypad,
and special programmable keys provide easy
operation. In addition, the IEEE-488 interface port
provides for control of up to 14 GPIB instruments
at a time.
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TEKTRONIX 4050 Series Systems have an exclu-
sive high-resolution storage display for unexcelled
graphic clarity and detail. There is no distracting
screen flicker. All lines are continuous, never
detracting from or distorting information

This built-in graphics capability allows interactive
graphic manipulation to help visually analyze
waveform data before it is processed. A user can
often gain valuable insights or decide to investi-
gate a new direction once the acquired data is
graphically displayed

Supporting the advanced, interactive graphics
capability is powerful computer performance
Features such as full array processing, an invalu
able tool for handling whole waveforms, and
dynamic memory allocation, both reduce the wor-
ry about data movement in the system.

Additionally, a range of peripheral products are
available with TEKTRONIX 4050 Series Desktop
Computer Systems to provide analysis records in
many sizes and formats. Tektronix peripheral
products include hard copy units, digital plotters,
graphic input tablets, and disc memory systems.

With 4050 Series Systems, you can immediately
start using a high-level extended BASIC. This
universal technical language is well adapted to
technical needs of the user and includes exten-
sions for increased computation power and fur-
ther ease of use.

TEKTRONIX 4054 Desktop Computer

Tektronix also supplies general utility software
programs for various communication routines,
such as bi-directional transferring of waveform
data, test results, and instrument settings. And
acquired data can be quickly graphed on the
display screen. Graphic waveform handling is
enhanced by built-in features such as auto-scal-
ing, where unknown quantities of waveform data
can be scaled into a defined set of graphic
coordinates by a few key-stroke operations. Co-
ordinates may be defined for Log-Lin, Log-Log, or
even Smith Chart and Bode plots--whichever is
relevant to your application. Any of the displays
can be quickly copied to paper

Some of the more common signal processing
tasks can be accomplished using firmware sup-
plied by Tektronix. Plug-in ROM packs for the
4050 Series controllers provide specialized
waveform processing commands. For example,
the Signal Processing ROM Packs use versatile
English-ike commands to handle data arrays or
whole waveforms

Other ROM pack capabilities include fast Fourier
and inverse Fourier operations to make harmonic
analysis of waveform data. The fast Fourier can
transfer whole waveforms from time domains to
frequency domains in a matter of seconds; they
are always under the user's direct control.

Still other ROM packs offer a real-time clock,
advanced graphic handling features, data con-
version packages, and other computational tools

TEK SPS BASIC Software with DEC PDP-11
Minicomputers. When equipped with Tektronix
supplied IEEE-488 interfaces, all PDP-11 series
minicomputers can be operated with TEK SPS
BASIC software to provide the most powerful of
big-system instrument control and signal process-
ing. A wide variety of peripherals can be handled,
including plotters, line printers, graphic terminals,
magnetic tapes, and single or multiple disk stor-
age systems. Additionally with the proper options,
up to four IEEE-488 interface ports can be sup-
ported. This means control of and data collection
from up to 56 GPIB instruments.

TEKTRONIX WP3202 Signal Processing System using TEK
SPS BASIC and a DEC PDP-11 Minicomputer

Two versions of TEK SPS BASIC are available, the
standard version and the extended memory ver-
sion. The extended memory version permits pro-
cessing of very large arrays in computers having
up to 128 k of memory with memory
management

Other than memory differences, both versions of
TEK SPS BASIC software have the same major
features. These include a modular architecture
consisting of a resident monitor and an expand-
able library of over 100 nonresident commands
This unique design lets you configure a software
system to meet your specific needs yet leaves
the system open for adding new commands and
processing modules.
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Measurement data can be stored and accessed
in a variety of ways. Information can be read or
written in either ASCII or binary. Named files can
be accessed on hard or flexible disks, magnetic
tape, cassettes, or paper tape. Information can
be read from files either sequentially or randomly.
TEK SPS BASIC commands give you complete
file management capability.

Comprehensive graphics permit waveform plots
and X-Y plots between waveforms. Either can be
done with single commands. The output is com-
plete with scaled and labeled axes and can be
hard-copied to paper.

There's also data logging capabilities for auto-
mated waveform capture. And the software's
better than 7-digit precision means much higher
resolution than possible in conventional oscillo-
scope measurements. Plus, there are special
data structures to retain both numeric and literal
information (scale factors and units) associated
with a given waveform. This waveform data struc-
ture, as well as numeric arrays or portions of
numeric arrays, can be operated on arithmetically
as easily as can simple numeric variables.

Beyond extending the standard mathematical
operations and functions to include waveform
processing, TEK SPS BASIC also provides special
waveform processing functions. Waveforms can
be integrated, differentiated, convolved, correlat-
ed, and fast Fourier transformed--all with single
commands. Polar conversions can also be per-
formed with a single command to present results
in either complex form or as magnitude and
phase.

With its large array size capabilities (limited only
by memory in most cases), advanced signal
processing, and program and instrument tasking
capabilities (including error control for indepen-
dent operation), TEK SPS BASIC offers all of the
flexibility and power necessary to control any-
thing from the simplest to the most sophisticated
test and measurement system.

Guide for Selecting GPIB Instruments

When selecting GPIB instruments for a specific
application, be sure to check several key specifi-
cations for suitablity in the configuration.

First, make sure that the instrument can make the
desired measurements. Next, determine that the
interface functions are compatible with the pro-
posed 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. Is the instrument intended for interactive
measurement analysis or automated mea-
surement; i.e., are all necessary instrument
functions remotely programmable, or will an
operator be available to adjust settings?

2. Does the instrument's GPIB interface have
the necessary set of functions implemented
at the desired level (e.g., AH1 is needed for
any useful interaction)? SH1 is required for
instruments supplying measurements to the
controller.

3. Are diagnostics available to check out the
instrument from the front panel or over the
GPIB interface?

4. Does the instrument use standard codes and
formats conventions for terminators, numeric
formats, etc.?

5. Can the instrument's front panel setting be
read from the controller and saved for later
automated set up?

6. Can the front panel be "locked out" via the
GPIB?

HANDSHAKE is a newsletter forum for users of
Tektronix programmable instruments and sys-
tems. Published quarterly, HANDSHAKE has arti-
cles of interest concerning applications of stimu-
lus, measurement, and analysis techniques.

SPS PROGRAMMING UPDATE is published peri-
odically and sent to users of TEKTRONIX Signal
Processing Systems. It contains information to
help maintain software and firmware system com-
ponents. It also contains useful programming
hints and software and firmware product
information.

Tektronix offers complete training in the operation
and maintenance of signal acquisition systems
and other Tek GPIB products. Classes are also
available on Tek SPS Basic software.
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WAVEFORM ACQUISITION PRODUCTS Page
468 Digital A new portable 10 MHz oscilloscope with 243
Option 02 storage the accuracy and convenience of digital Storage.
Oscilloscope Designed for interactive applications.
492P Programmable 50 kHz to 220 GHz, full programmability, GPIB inter- 122
Spectrum face capability, waveform transfer, internal process-
Analyzer ing. Designed for interactive and automated
applications.
496P Programmable 1 kHz to 1.8 GHz, full programmability, GPIB interface 120
Spectrum capability, waveform transfer, internal processing.
Analyzer Designed for interactive and automated applications.
*7912AD Programmable Digitizes waveforms as high as 1 GHz to as low as 181
Digitizer 10 kHz, and stores data indefinitely in 4096 word
memory. Designed for interactive and automated
applications.
‘76120 Programmable 2-channel, 8 bit, 200 MHz sample rate with select- 179
Digitizer able record length and variable sample rates within
records. Designed for interactive and automated
applications.
5223 Digitizing Capture and store single-shot data up to 100 kHz, 208
Option 10 10 MHz unattended. Expand or reposition stored data.
Oscilloscope Simultaneously display stored and real-time signals.
Designed for interactive applications.
*7854 Digital Storage 400 MHz Plug-In Oscilloscope with optional memory, 177
and Waveform programmable measurement routines, high perform-
Processing ance. Designed for interactive applications.
Oscilloscope
LOGIC ANALYZERS
DAS 9109 Logic Analyzer A General Purpose, configurable and user 47
Option 02 upgradable logic analysis system allowing
and sampling speeds to 660 MHz, acquisition data
DAS 9119 widths to 104 channels, 25 MHz pattern
stimulation, up to 80 separate points, local tape
storage, or full remote programmability.
GENERAL PURPOSE INSTRUMENTS
DC 5009 Programmable Frequency and period measurements to 258
Universal 135 MHz using the powerful reciprocal
Counter/Timer counting technique.
DC 5010 Programmable Reciprocal frequency, period, ratio, and events B 260
Universal during A measurements to 350 MHz.
Counter/Timer
PS 5010 Programmable Three defined modes, voltage regulated, 265
Triple Power current limited and unregulated for each of
Supply its three supplies (0 to minus 32 V, 0 to plus 32 V,
and plus 4.5t0 5.5 V).
FG 5010 Programmable Phase-lock mode automatically scans 274
Function and locks to any supplied input signal
Generator between 20 Hz and 20 MHz.
CG 551AP Programmable Computerized System for Calibration 280
Calibration and verification of major oscilloscope parameters.
Generator
MI 5010 Multifunction Has its own intelligence which may be programmed to 290
Interface perform a task or conduct a sequence of events.
S15010 RF Scanner Two-wide TM 5000 plug-in capable of scanning and switch- 291
ing 16 different signal channels, or a combination of signal
channels under program control.
SYSTEM CONTROLLERS
4041 System Optimized as an instrument controller. 292
Controller Configurable for production lines or research labs, and for
the occasional programmer or sophisticated programming team.
Easy-to-use BASIC language with extensions. Up to 160k byte memory.
4051 Desktop Computer Powerful, easy-to-use desktop computing with 80
System graphics and extended BASIC.
*4052 Desktop Computer High performance, personnally manageable desktop 80
System computing with graphics and extended BASIC.
4054 Desktop Computer 19 inch screen desktop computing system with 79
System enhanced graphics and powerful BASIC.
PERIPHERALS FOR IEEE-488 SYSTEMS
4662 Interactive Digital Compatible in all RS-232C ASCII and GPIB 86
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) 87
Interactive
4924 File Manager Low cost mass storage, compatible with 4050 Series 92

Desktop Computer Systems and the 4041 System Controller.

“See pages 143-147 for Tektronix configured systems using these products.
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POWER SOURCE CONSIDERATIONS

In general, instruments are factory wired for the
nominal 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 in-
struments 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 oper-
ate from a power source that will not apply more
than 250 Volts RMS between the supply conduc-
tors or between either supply conductor and
ground.

P P oLy

Standard Option A1
North American Universal Euro
120 V/15A 220 V/16A

Many Tektronix instruments can be fitted with one
of the power cord/plug options listed below and
wired for the voltage as indicated,if specified on
the purchase order.

North American 120 V/15A Standard
Universal Euro 220 V/16A Option A1
United Kingdom 240 V/13A Option A2
Australian 240 V/10A Option A3
North American 240 V/15A Option A4
Switzerland 220 V/10A Option A5

During the life of this catalog the power cord/plug
options will be made available on additional in-
struments. Refer to the individual product order-
ing information for those products offering these
options as of publication date.

Option A2 Option A3
UK Australian
240 V/13A 240 V/10A

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 protect operating
personnel.

Power-cord coding follows one of the two follow-
ing schemes:

Scheme 1 Scheme 2
Line Black Brown
Neutral White Light blue
Ground Green-yellow Green-yellow

(safety earth)

7 £

Option A4 Option A5
North American Switzerland
240 V/15A 220 V/10A

ENVIRONMENTAL CHARACTERISTICS

The environmental characteristics listed in instru-
ment specifications may include some or all of
the following: temperature, altitude, humidity, vi-
bration, 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 dete-
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rioration. Such operation, however, should not
cause electrical performance to deteriorate out-
side specifications.

The specifications for temperature and altitude
are such that continual use at the limits will not
cause significant short-term deterioration. Natu-
rally, higher temperature operation can be ex-
pected to reduce long term reliability and should
be avoided if possible. The emc test is complete-
ly nondestructive.

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

For more specific information on the environmen-
tal characteristics and how they apply to given
instruments, please refer to the page covering
that instrument



DESIGN
AUTOMATION
DIVISION

One of the fastest growing enterprises at Tektronix
is the Design Automation Division. It operates at the
forefront of digital technology, offering a full line of
tools to support the design of microprocessor-based
systems. Jim Fischer, division sales manager, repre-
sents the division's commitment to anticipate the long-
range customer needs and changes in technology. In
customer support and product development, the
Design Automation Division is committed to providing
flexible solutions for a future of change.
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MDL Now Supports

8088 8022 3870

8086 8041A 3872

8085A 68000 3874

8080A 6800 3876

8048 6801 Z-80A

8049 6802 28001 4

8035 6803 28002 4

8039 6808 TMS9900 i

8021-6 F8 SBP9900 t
1802 ‘e

... with more to come : :

Tektronix Microcomputer Development Pro-
ducts offer the broadest range of quality
multiple micro-processor support available
today. Tektronix won't lock you into one
microprocessor family or vendor. Plus, every
Tektronix MDL is backed with over 30 years
of design experience. We test our Develop
ment Labs thoroughly to ensure perfor-
mance and reliability. Each one provides
complete development capability and the
Tektronix committment that guarantees
you'll keep abreast of the fast paced micro-
processor technology

Call your local specialist today to find out
more about the Tektronix 8550 MDL Sys-
tems

12
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MICROCOMPUTER
INTEGRATION UNIT

8540

Multiple Microprocessor Support

Real-Time Emulation

Trigger Trace Analysis

8560 Compatible

The TEKTRONIX 8540 Integration Unit provides
complete coverage of the hardware/software in
tegration process during microcomputer design
By using interchangeable emulator modules, the
8540 allows maximum flexibility in chip support
with more support constantly being added as
new chips gain acceptance in the microcomputer
industry. Current support includes: Z-80A, 8085A
Z8001, Z8002, 6809, 8035, 8039, 8041A, 8048
8049, 8086, 8088, 68000, 6800, 6802, 8080. The
8540 1s designed for use with the TEKTRONIX
8560 Multi-user Software Development Unit or a
general host computing system. In 8560 configu
rations the 8540 connects to the system via a
built-in high-speed interface (HSI). For general
host environments, the Option 01 Communica
tions Interface is available. It will readily interface
the 8540 to host computer through a standard
RS-232C ASCII communications port

All major interface parameters are software
selectable through the 8540's operating system,
and a complete communications package is in-
cluded to cover individual situations

Once the prototype microcomputer software has
been refined into executable object code by the
host computer, or 8560, it is ready for transfer to
the 8540 to begin debugging. At the same time, a
symbol table may be transferred so program
tables can be used instead of address data to
reference key locations in prototype memory. The
8540 can provide up to 128k bytes (64k words) of
program memory that can be used in place of
prototype memory, and with the optional Memory
Allocation Controller, it can be distributed
throughout the prototypes address space, up to
64 megabytes—a valuable asset when working
with large programs

Three Modes of Real-time Emulation. To
achieve hardware/software integration, the 8540
employs a technique called real-time emulation
which uses an emulator processor identical in
function to the one targeted for the prototype
Under control of the 8540's debug firmware, the
emulator processor can execute prototype code
at the full specified operating speed of the target
processor, with no wait states added or clock
pulses stretched

Emulation takes place in three progressive modes
that allow gradual introduction of hardware and
software. During the first mode, the emulator
processor uses the 8540 exclusively as the
source of program memory, I/O and clock, allow-
ing debugging to begin even before the proto-
type hardware i1s available. During the second
mode, the emulator processor 1s connected via
probe to the vacant processor socket on the

prototype. which now handles all clock and /O
functions Code can now be mapped over to the
prototype in manageable blocks from the 8540's
program memory Durnng the third and final mode
all code resides in the prototype, as well as the
clock and I/0 functions. Only the emulator control
probe remains In place to provide debugging
control during program execution

During all three modes of real-time emulation
prototype code execution takes place under the
control of the 8540's powerful debug software
For easy reference, key breakpoints may be
entered using mnenomic labels instead of
numeric addresses. At each breakpoint, the sta
tus of all the processor's key registers is dis
played It i1s also possible to display the proces
sor's register status and associated code
execution on a cycle-by-cycle basis. All registers
and memory locations can be modified to ob
serve the consequent effect on program flow

Trigger Trace Analyzer. Many debugging situ
ations demand detailed observation of real-time
code execution on the prototype bus, and its
effect on other key points in the hardware. A
modular option to the 8540 is the Trigger Trace
Analyzer, which allows real-time data acquisition
from both 8-bit and 16-bit prototype systems. Its
trace memory can capture up to 255 bus transac
tions of plus logic states from eight hardware
points selected by the user. Included are four
separate trigger channels, each with a word
recognizer that monitors up to 16 data bits, 24
address bits, 14 processor-dependent control
bits and 8 external probe bits. Each trigger
channel also has a 16-bit counter for timing and
counting. These four channels may be used
either independently or interactively to construct
powerful data acquisition triggers. Either single or
multiple breakpoints can be set, with the option
to halt or continue program execution after they
occur

PROM Programmer. Many designs require that
the prototype code be burned into a PROM
which is then installed aboard the prototype and
used as a program memory source during
debugging The 8540 includes an optional PROM
Programmer, which allows code resident in the
8540's program memory to be burned into a
PROM Individual card modules are supplied that
adapt the PROM Programmer to any PROM
family the designer may be working with

8540/Host Communications Package (Option
01). This package provides all the features nec-
essary to interface the 8540 with nearly any host
computer that supports RS-232, ASCIl terminal
communications. The 8540 has built-in software
that allows the user to modify major communica
tion parameters, such as parity, echo, turn-around
delay. Data rates from 110 to 9600 baud can also
be selected. The package also makes allowance
for data set as well as "in line” interface configura
tions between the 8540 and a host computer

13




MULTI USER
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MICROCOMPUTER DEVELOPMENT LAB

8560

Multi-Chip Design Support For Up to 8 Users

TNIX Operating System

The TEKTRONIX 8560 MDL is a multi-user devel-
opment system that when used in conjunction
with an 8540 Integration Unit covers the entire
microcomputer design process, from software
development through hardware/software integra-
tion. At the same time, it allows maximum design
flexibility by supporting a broad range of chips at
both the 8-bit and 16-bit levels. The 8560's muilti-
user capability offers numerous advantages,
such as lower cost per user, shared software and
hardware resources, unified project management
and enhanced security.

14

System Architecture. At the heart of the 8560
system is a powerful 16-bit CPU, backed by an
I/0 processor for every four users and 64k words
of RAM (expandable to 128k words). This CPU
uses a time-shared operating system to supervise
up to eight work stations plus mass storage and
printing. Workstation terminals can be any stan-
dard RS-232 terminal, such as the TEKTRONIX
CT8500. Hardware/software integration stations
use the TEKTRONIX 8540 Integration Unit, which
allows for several different terminal configura-
tions. In this manner, a terminal used for software
development can also double as a control termi-
nal for hardware/software integration

For mass storage, the 8560 uses an 8 inch 35.6
megabyte Winchester hard disc unit, and a 1
megabyte flexible disc unit. Storage capacity can
be expanded by adding additional 35.6 megabyte
hard disc units. The 8560 also will support two
spooling line printers

UNIX Based Operating System. The 8560 uses
a powerful operating system called TNIX, which is
derived from the UNIX operating system, created
by Bell Laboratories and widely used throughout
the computer world. TNIX uses timesharing to
apportion system resources among up to eight
workstations plus system utilities. Also used is a
hierarchical filing system that allows both files
and directories to be logically grouped and easily
accessed. Each file carries a date/time attribute
to quickly verify which version the user Is
accessing
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Users may also access each other's files if no
restriction has been placed on them, thus allow-
ing files to be easily grouped according to current
project needs. Each file can be assigned read,
write or execute protection that can be applied to
the owner, the owner's project group or system
users at large. Besides providing secunty, this
protection feature allows "work copies” of files to
stay private until they are completed and ready
for release to the project. For additional security,
TNIX employs a user password system

TNIX includes several powerful methods of
manipulating system commands. One is
pipelining, which allows the output of one pro-
gram to provide the input for another. In this
manner, the user may create strings of com-
mands that quickly accomplish complex tasks
without user intervention. Command files can also
be created that allow commands to be controlled
through structures such as case statements and
conditional branching. It is also possible to substi-
tute parameters within command statements
when creating command files

Several features are included which optimize the
user's time. One is multi-tasking, which allows one
user task, such as a compilation, to run in the
background, while another, such as editing a
source file, is being entered at the terminal. TNIX
includes a special utility program that automates
much of the work necessary to combine separate
code modules into a single program. Another
utiity 1s provided that allows system users to
communicate directly with each other, or through
“electronic mail”, which i1s a valuable aid when
workstations are at separate physical locations

Software Development Tools. As a series of
optional packages, Tektronix will offer Assem-
blers and Pascal compilers for many of the major
chips in current use among microcomputer de-
signers. All Assemblers include macro capability
for the creation of high level-type constructs
Assembled code is relocatable so that object
modules can be moved throughout the available
memory space. And to support the large address
space capability of many 16-bit processors, a 32-
bit address range i1s provided, which gives over
four billon bytes of addressable memory.
Through a conditional assembly feature, one
source file can be instructed to generate multiple
versions in the form of different object modules.
Also, external source files can be pulled into the
program during assembly. Strings can be manipu-
lated to accomplish tasks such as basing a
conditional assembly on a string comparison.

The 8560's Pascal compilers are all compatible
with the ISO standard for increased portability. All
have a common set of features to enhance the
power of Pascal in microcomputer applications
Bit manipulation is included to allow access to
prototype hardware logic. Variables can be as-
signed to specific memory addresses, allowing
memory mapped I/O. Re-entrant code can be
used in applications requiring interrupt handling.
Literals, constants and instructions can be sepa-
rated from variables so they can be installed in
ROM. During compilation, external source files
can be pulled into the program. Also individual
modules can be compiled separately for simpli-
fied debugging

Other software tools include both language-di-
rected and CRT-oriented editors, and a text
processing package for improved
documentation

Hardware/Software Integration. To handle
hardware software integration tasks, the 8560
uses the TEKTRONIX 8540 Integration unit as a
penpheral work station. Once code targeted for
the prototype has been assembled or compiled
into executable object modules, it can be
downloaded to the 8540's program memory via
high speed interface. The code can now be
gradually introduced to the hardware using real-
time emulation, a powerful debugging method
that employs a processor identical in function to
the one targeted for the prototype

Real-time emulation takes place in three progres-
sive modes, all under the control of the 8540's
debug software. During the first mode, all code i1s
executed out of the 8540's program memory, with
/O simulated by software insertions and clock
signal supplied by the 8540. In this manner,
prototype software debugging can begin even
before the hardware becomes available. During
the second mode, /O and clock functions are
transferred to the prototype, and code can be
mapped over to the prototype memory in man-
ageable blocks. A control probe connects the
emulator processor to the vacant processor sock-
et on the prototype board. During the final mode,
all code is installed in the prototype memory, as
well as clock and /O functions. Through the
control probe, the 8540 can now exercise proto-
type hardware in the same manner that it will
function when standing alone

During all three modes of emulation, the 8540's
powerful debug software can be applied.
Breakpoints can be set using mnemonic symbols
for key program locations. The status of proces-
sor registers can be examined on a cycle-by-
cycle basis. All registers and memory locations
can be examined and modified. And for detailed
analysis of real-time execution on the prototype
bus and selected hardware points, an optional
Trnigger Trace Analyzer is available with four pow-
erful tngger channels that allow highly selective
data acquisition
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LAB

MICROCOMPUTER DEVELOPMENT

8550

Multiple Microprocessor Support

In-Circuit Emulation

Real-Time Prototype Analysis

The TEKTRONIX 8550 Microcomputer Develop
ment Lab 1s a versatile software development
and hardware/software integration system for
microcomputer-based product design. The sys-
tem 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 assembly-level
and high-level languages, as well as linking capa-
bilities. The optional Advanced CRT-Oriented Edi-
tor speeds the task of program entry and editing
With the appropriate assembler and emulator
options for the target microprocessor, the user
can execute software in the 8550 for full program
debugging

The Lab also offers complete in-circuit emulation
and hardware testing capabilities. With the appro-
priate prototype control probe for the target
microprocessor, the user can transfer control
from the 8550 to the prototype block by block,
dedugging at every stage. The Trigger Trace
Analyzer option 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 Develop-
ment 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, Optional
32k, 64k, or 128k static RAM modules, the Trigger
Trace Analyzer, Real Time Prototype Analyzer,
and the PROM programmer. Optional system
software includes assemblers for all supported
microprocessors, Pascal and MDL/u compilers for
several supported microprocessors, and the Ad-
vanced CRT-Orented Editor

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

Muitiple Microprocessor Support

A key feature of the 8550 is its ability to support
many microprocessor chips, including the 8086,
8088, 8085A, 8080A, 8048, 8049, 8035, 8039,
8039-6, 8021, 8041A, 8022, 68000, 6800, 6802,
6805, 6808, 6809, F8, 3870, 3872, 3874, 3876,
Z8001, 78002, Z-80A, TMS9900, SBPI900, 1802
and 6500/1

Program Development

Under the supervision of the operating system
software, the Microcomputer Development Lab
aids the designer in all phases of program devel-
opment and debugging
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DOS/50 supervises the following tasks

« General input and output

« File creation and maintenance

« Program assembly and compilation

* Program execution, monitoring, and symbolic
debugging

Program entry and editing is accomplished via
the standard line-oriented editor or the optional
Advanced CRT-Oriented Editor, which allows
both line-and screen-oriented editing. Complete
symbolic debugging with versatile output formats
speeds the software debugging process

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 cre
ated and entered 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 nest
Ing needed

The assembler processor, with the appropriate
disc inserted in the flexible disc drive, performs
program assembly functions for each micro
processor supported by the 8550

The powerful macro capability allows the design
er to access frequently used sets of code by
referencing the macro by name. The linker, work
ing with the relocating features of the Assembler
links and locates multiple code segments into a
complete executable program. Additionally, the
conditional assembler capability of the 8550 al-
lows the designer to customize the final program
by testing conditions to determine which of cer-
tain code segments are to be assembled into the
final program. Code management is further en-
hanced by the Assembler's versatile string han
ding capabllity. Extensive English language
diagnostics of the 8550 provide easy to under-
stand error messages and locate the line in which

the error has occurred. When assembly is com
pleted, 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 ex-
ecuted In system emulation mode 0 on the
optional emulator processor. The emulator pro
cessor 15 identical to the microprocessor that will
finally be installed in the user's prototype. Execu-
tion 1s performed under control of the debug
system; during execution, program steps can be
traced, software breakpoints can be set, and
memory can be examined and changed as re
quired. Should an error be discovered, that por
tion 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 i1s correct

After the software has been debugged, it may be
exercised on the prototype circuitry in the partial
emulation mode (mode 1). During partial emula
tion, control may be released from the 8550 to the
prototype In stages. The developmental software
runs using 8550 memory space and prototype 1/O
and clock. The 8550 memory mapping feature
allows memory to be gradually mapped over to
the prototype in blocks. Throughout partial emula-
tion, the user has access to prototype circuitry
through the debugging system, which enables
him, as before, to trace, set break-points, exam-
ine 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 /O
and timing functions are directed by the proto-
type. all memory has been mapped over to the
prototype; and only the prototype control probe is
still in place, emulating the target microprocessor
Although the prototype is effectively free-stand-
Ing, then, the user may still direct program activity
from the 8550
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MICROCOMPUTER
DEVELOPMENT LAB

8550 CHARACTERISTICS
8301 MICROPROCESSOR DEVELOPMENT UNIT
Di i mm in
Height 280 1
Width 430 17
Length 585 23
Weight kg b
Net 27 60
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 4,500 m (0 to 15,000 ft)

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

POWER REQUIREMENTS
115V ac (90 V ac-132 V ac) @ 48 to 66 Hz.
230 V ac (180 V ac-250 V) @ 48 to 66 Hz.
Outputs
52V dc +1%/—2% @ 350 A
+12Vdc +0/-5% @ 1.7 A

12Vdc +0/-5% @ 1.7A

8550
Parts
and

Functions

System
Terminal

J104

8501 DATA MANAGEMENT UNIT

Di i mm in
Height 267 105
Width 424 16.8
Length 597 23.5
Weight kg Ib
Net 25 55
ENVIRONMENTAL
Operating
Temperature 50°F to 104°F (10°C to 40°C)
Humidity 20% to 80% relative noncondensing
Altitude
Operating 0 to 2500 m (8,000 ft) Derate max
operating temp by 1°C for
each 300 m above 2400 m
Storage 0 to 15,000 m (50,000 ft)

POWER REQUIREMENTS

115V 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

24Vdc +5% @ 2A
12Vdc +3% @4 A

12V dc +5% @ 540 mA
5Vdc +5% @20 A
15V dc +10% @ 20 mA

Output Ripple

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

15V 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 sec-
tors—128 bytes.
Diskette Type — Single or double sided, soft sectored.
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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EMULATOR PROCESSOR AND
PROTOTYPE CONTROL PROBE SUPPORT PACKAGES

The 8550 and 8640 Microcomputer Development
Labs support a wide variety of different
microprocessors and microcomputers.

Emulators to support the 8550 are currently avail-
able for the Intel 8088, 8086, 8085A, 8080A, 8048,
8049, 8039, 8039-6, 8035 and 8021, Motorola
68000, 6800, 6802, and 6809, Texas Instruments
TMS9900, Zilog Z-80A, Z8001 and Z8002,
Fairchild F8, RCA 1802, the Mostek 3870 and
3872, and Rockwell 6500/1. Emulators to support
the 8540 are currently available for the Intel 8086,
8088, 8080A, 8085A, 8048, 8049, 8039, 8039-6,
8035, and 8021, Motorola 68000, 6800, 6802, and
6809, and Zilog Z8001A, Z8002A and Z-80A.

Emulator packages for the 8550 and 8540 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 controlling logic cir-
cuitry, enables the user to execute and debug the
program on a microprocessor identical to the one
which will be used in the prototype, while giving
him access to the full 64k bytes of Micro-
processor Lab program memory.

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

All emulation operations are controlled by the
powerful Microprocessor Lab system software
The user is able to monitor program execution,
set software breakpoints, examine and change
memory and register contents. Debug trace infor-
mation is displayed in a format unique to the
microprocessor, with instruction fetches disas-
sembled into mnemonics for easy interpretation.
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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 Corgoration, Tektronix, Inc., does not guar-
antee that other vendors versions of these microcomputers will
be compatible with Tektronix Microprocessor Labs.

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly. 45.8 cm (1.5 ft)—of cable from the
interface assembly to the 40-pin plug (or 28-pin plug for 8021)
Cable Configuration — 1.8 m (6 ft)—two 40 conductor ribbon
cables with alternating ground and signal paths
45.8 cm (1.5 ft)—two laminated 40 conductor cables made up
of signal-ground pairs

EMULATION INTERFACE (TYPICAL WORST CASE)
DELAYS FOR THE 8048 (8021 IF DIFFERENT)

tPLH (ns) tPHL (ns)
Typ.Worst Typ.Worst

Case Case
ALE 14,20 14,20
PSEN 22,32 22,32
RD.WR 18,26 15,22
PROG 14,20 14,20
D80-D87*** | ti—fetch cycle .90 90
(P00-P07) t—execute 26,38 26,38
User to cycle
CPU
D80-D87 t;-Address Out 26,38 26,38
(P00-P07) ts—Ext Data Out 26,38 26,38
CPU to ts—OUTL, ANL, 14,20 14,20
User ORL, data out
P10-P17 22 22
P24-P27
P20-P23
T0°" out/in 11,15 11,15
T1 102,82
INT 21,32 21,32
RST 8048 (8021) (120,212) 69,122
SS 22,32 22,32
CLK 29,47 31,52

*INTEL 8099 chip specifications
**for clock in to 8039 6 MHz and memory mapped
to 8550, TO out is divided by 2
***tRD*=t 1.2 + t user mem access.

8041A PROTOTYPE CONTROL PROBE
(Typical, worst case)
Emulation Interface Delays

tPLH (ns) tPHL (ns)
(typ WC) (typ WC)
SYNC 14,20 14,20
PROG 14,20 14,20
T1 27.39
P10-P17 2,2 22
T0 29,45 22,34
Symbol Parameter Min | Max Units
tACC | DACK to WR or RD 54 ns
tCAC | RD or WR to DACK 71 ns
tACD DACK to data valid 225 ns
tCRQ RD or WR to
DRQ cleared 200 ns
1AW CS,AO Setup to WR 0 ns
tWA CS.AO Hold
after WR 24 ns
tWW | WR Pulse Width 250 ns
tDW Data Setup to WR 150 ns
tWD Data Hold
after WR 70 ns
8022 PROTOTYPE CONTROL PROBE
8022 Timing Characteristics With
Emulation Interface Delays
tPLH (ns) tPHL (ns)
typ.Worst Case typ. Worst Case
ALE 2434 32,46
P00-PO7 54,87 57.91
P10-P17 1.3 us 1.3 us
t1-CPU to USER
P10-P17 i 22 22

t2-USER to CPU

for OUTL inst: data
valid before ALE after
P20-P23 [the next instruction fetch

t3-MOVD P2, A 13,18 17,24
t4-MOVD A, P2 | 13,18 17,24
IN A P2
PROG 13,18 17.24
T0 17,24 17,24
T1 102,182 102,182
ANO.AN1 336,444 336,444
XTAL1 21,33 29,45

'Inputs must be present until read by an input instruction (Intel
Specification)
8080A EMULATOR SUPPORT PACKAGE
CHARACTERISTICS

8080 and 8080A refer to microprocessors manufactured by In-
tel Corporation. Tektronix, Inc., does not guarantee that other
vendors' versions of the 8080 will be compatible with the Tek-
tronix Microprocesser Labs

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly
45.8 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
45.8 cm (1.5 ft)—two twisted pair 40 conductor cables
Termination — 1.8 m (6 ft)—interface assembly contains re-
sistive termination and receivers for data, address, and control
from the emulator processor module.
45.8 cm (1.5 ft)—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
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EMULATOR PROCESSOR AND

PROTOTYPE CONTROL PROBE SUPPORT PACKAGES

TIMING CHARACTERISTICS
Emulation Interface Delays*
To 8080A from
Interface A ly Typ Max (in ns)
01 44 60
02 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 kY4 45
DBIN 37 45
INTE 39 55
ADDRESS 27 35
DATA 50 63

‘Assumes 6 ft of cable at 1.5 ns/ft.

“*RDY is ignored unless user memory or I/O is accessed 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 fol-
lows the trailing edges of DBIN or WR by = 20 ns.

8085A EMULATOR SUPPORT
CHARACTERISTICS

8085 and 8085A refer to microprocessors manufactured by In-
tel Corporation. Tektronix, Inc. does not guarantee that other
vendors' versions of the 8085 will be compatible with the Tek-
tronix Microprocessor Labs.

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly.
30 cm (1 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 chassis
ground plane and signal paths.
30 cm (1 ft)—two 40-conductor twisted pair cables.
Termination — 1.8 m (6 ft)—interface assembly contains re-

ceivers for data, address, and control from the 8085 emulator
processor module.

30 cm (1 ft)—not terminated.

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 Mo-
torola Corporation. Tektronix, Inc. does not guarantee that oth-
er vendors' versions of the 6800 or 6802 will be compatible
with the Tektronix Microprocessor Labs
PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly.
30 cm (1 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.
30 cm (1 ft)—two 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 DTDA 350
R/W Setup Time DR/WSU 375
VMA Setup Time DEVMA 365

Data Setup Time (Read)l DTDDR 119

Data Delay Time (Write)
(relative to 011) Toow 513

Delay for DBE Rising

Edge (relative to 011)] DDBER 444
Input Data Hold Time DHRD 29
Output Data Hold Time
atter 011) DTDWH | 40** 10
Output Data Hold Time
(after DBE}) 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 r_uﬂ

Peripheral Read

Access Time DTACC 408
Address Setup Time DTDA 367
VMA Setup Time DEVMA 365
R/W Setup Time DR/WSU 392
Data Setup Time (Read)] DTDDR 127
Data Delay Time (Write)] TDDW 527
Input Data Hold Time DHRD 40| 10
Output Data Hold Time | DTDWH 39
Address Hold Time DADH 63
VMA Hold Time DVMAH 66
R/W Hold Time DR/WH 70

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

6809 EMULATOR SUPPORT PACKAGE
CHARACTERISTICS
6809, 68BA09 and 68B09 refer to microprocessors manufac-
tured by Motorola, Inc. Tektronix does not guarantee that oth-

er vendors' versions will be compatible with the Tektronix
Microcomputer Labs.

PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the Emulator Processor
to the interface assembly.
30 cm (1 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 chassis ground plane and signal paths.

30 cm (1 ft)—two 22-conductor teflon cables with alternating
grounds.

Termination — 1.8 m (6 ft)—interface assembly contains re-
ceivers for data, address, and control from the 68XX emulator
processor module.

30 cm (1 ft)—probe assembly contains an oscillator circuit to
drive and buffer the 6809 clock input pins. Input lines are not
terminated. All output or bidirectional lines are series terminat-
ed with 100 (.

Z-80A EMULATOR SUPPORT PACKAGE
CHARACTERISTICS
Z-80 and Z-80A refer to microprocessors manufactured by Zi-
log Corporation. Tektronix, Inc does not guarantee that other
vendor's versions of the Z-80 will be compatible with the Tek-
tronix Microprocessor Labs.
PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interface assembly.
30 cm (1 ft)—of cable from the interface assembly to the 40 pin
plug.

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

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

Termination — 1.8 m (6 ft)—interface assembly contains re-
ceivers for data, address and control from the Z-80 Emulator
Processor module.

30 cm (1 ft)—not terminated.

TIMING CHARACTERISTICS
The Z-80A Emulator Processor was designed to match the ac
characteristics of the Z-80A and Z-80 Microprocessors.
Z8001/Z28002 Emulator Support
Package Characteristics
Z8001, Z8002, Z8001A, and Z8002A refer to microprocessors
manufactured by Zilog Corp and AMD Inc. Tektronix does not
guarantee that other vendors’ versions will be compatible with
the Tektronix Microcomputer Labs.
PHYSICAL CHARACTERISTICS
Length — 1.8 m (6 ft) of cable from the Emulator Processor to
the interface assembly; 45 cm (1.5) ft of cable from the inter-
face assembly to the 40- or 48-pin plug.
Cable Configuration — 1.8 m (6 ft)—two transmission line
cables, each 40 signal lines and 80 signal return lines terminat-
ed to 40-pin connector.
For Z8001 — 45 cm (1.5 ft)—two transmission line cables,
each 40 signal lines and 80 signal return lines terminated to 40-
pin connector.
For Z8002 — 45 cm (1.5 ft)—two transmission line cables,
each 25 signal lines and 52 signal return lines terminated to 26-
pin connector
Termination — 1.8 m (6 ft)—interface assembly contains re-
ceivers for data, address, and control from the Z8000 emulator
processor module
30 cm (1 ft)—address and data lines terminated with Schottky
diodes. Control lines driven by pod are source terminated. In-
put line to the emulator are received with PNP inputs. Clock,
Wait, Stop. and Reset inputs are buffered in the probe to main-
tain signal quality
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TMS9900 EMULATOR SUPPORT PACKAGE
CHARACTERISTICS
TMS9900 refers to microprocessors manufactured by Texas
Instruments Corporation. Tektronix, Inc. does not guarantee
that other vendors versions of the TMS9900 will be compatible
with the TEKTRONIX Microprocessor Labs.
PHYSICAL CHARACTERISTICS

Length — 1.8 m (6 ft)—of cable from the emulator processor
to the interlace assembly.
24.2 cm (9.5 in)—of cable from the interface assembly to the
64 pin plug
Cable Configuration — 1.8 m (6 ft)—two 40-conductor ribbon
cables with chassis ground plane and signal paths.
24.2 cm (9.5 in)—two 32-conductor twisted pair cables.
Termination — 1.8 m (6 ft)—the interface assembly contains
receivers for data, address. and control from the TMS9900
emulator processor module.
24.2 cm (9.5 in)—not terminated.

TIMING CHARACTERISTICS

To TMS9900 from
Interface Assembly

Emulation Interface Delays*

Typical Maximum (in ns)

2] 41 59
#2 a1 59
#3 41 59
g4 41 59
CRUIN 12 23
INTREQ 12 18
1C0 12 23
Ic1 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 A bly Typlcal Maximum (in ns)

DBIN 24 41
MEMEN 12 18
WE 12 18
CRUCK 12 23
CRUOUT 12 23
HOLDA 12 23
WAIT 12 23
IAQ 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
butfered by 74LSXXX type devices. In all
cases, data and control should not change
during clock o1.
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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 processor
to the interface assembly, 45 cm (1.5 ft) of cable from the inter-
face 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.

Output Input
Driving | Receiving
1 CLK
RISING EDGE CYCLE 100
+300
PAO-PA7
1 CLK
FALLING EDGE CYCLE 100
+300
PB0-PB7, RISING EDGE 300 .
PCO0-PC7,
PD0-PD7, FALLING EDGE 30 2
RISING EDGE 100 100
CNTR
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 Fairchild's Cor-
poration; the 3870 and 3872 refer to microcomputers manufac-
tured by Mostek Corporation. Tektronix, Inc, does not guaran-
tee that other vendor's versions of the F8, 3870, or 3872 will be
compatible 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)—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 characteristics of the 3870 and
3872 Microcomputers.
F8 (3850) — The F8 Prototype Control Probe meets all of the
F8 ac characteristics with the following 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 tor the F8.

1802 EMULATOR SUPPORT
PACKAGE CHARACTERISTICS
PHYSICAL CHARACTERISTICS
Length — 6 ft (1.8 m) of cable from the emulator processor to
the interface assembly. 1.5 ft (45 cm) of cable from the inter-

face 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—Vcc =4.0 V.
AC CHARACTERISTICS

Emulation Clock
Mode 1 or Mode 2 5.0 MHz max at 10 Vcc.

(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
(Vece) and run the probe
at the same voltage
(4Vto12V).

INPUT/OUTPUT CHARACTERISTICS
Variable Threshold
Range >=10Vdcto <—10V dc
Preset TTL Voltage +1.4 Vdc +200 mv
Event Trigger Out High level voltage out (when
Vee=Min, Vi=0.5,
Ro=50  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 Microcomputer Lab. This
voltage must be monitored with a voltmeter having an input
impedance of at least 10 M(.
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 designates the clock threshold to be
the same as channels 4-7.
Cable Length — 50 cm (19.5 in).
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TRIGGER
TRACE ANALYZER

TRIGGER TRACE ANALYZER

The TEKTRONIX Trigger Trace Analyzer is de-
signed specifically for use with either the
TEKTRONIX 8550 Microcomputer Development
Lab or the 8540 Integration Unit. As such, it is
totally compatible with 8-bit and 16-bit support
offered for either of these 8500 Series systems.

The primary function of the Trigger Trace Analyz-
er is to capture the real-time execution of code on
the bus of the prototype system under design.
This capture includes all address and data flow
plus control information specific to the processor
to be used for the prototype. In addition, an
external acquisition probe allows up to eight
channels of prototype hardware logic to be cap-
tured and displayed along with the bus
information

To capture specific bus transactions and hard-
ware events, the Trigger Trace Analyzer has four
tngger channels that simultaneously monitor pro-
totype software execution and other logic trans-
actions. These channels can be used indepen-
dently or interactively to initiate a trigger upon
detection of pertinent data generated from inter-
action of the emulator processor and prototype.
For user convenience when programming the
Trigger Trace Analyzer, address information can
be represented by a series of symbolic labels and
expressions determined by the user. Also, infor-
mation acquired from the prototype address and
control buses is displayed in disassembled mne-
monics native to the processor in use.

62 Channels of real-time data acquisition

The Trigger Trace Analyzer (TTA) is a modular
option used to monitor and store real-time execu-
tion of code on the prototype bus as generated
by the emulator processor. This processor may
be any one of the 16-bit or 8-bit processors
supported by the TEKTRONIX 8500 Series sys-
tems. On each cycle the TTA can acquire up to
16-bits of data bus information, up to 24-bits of
address information and up to 11 control bits. The
particular nature of the control bits is dependent
on the specific emulator being used. Each 8500
Series Emulator package defines and identifies
the signals that are supported.

In addition to prototype bus information, the TTA
can acquire up to eight channels of hardware
logic through a TEKTRONIX P6451 probe with
inputs that are either TTL and plus or minus 10
volt compatible or up to plus or minus 10 volt
variable threshold. This probe is part of the TTA's
optional acquisition interface. The Acquisition In-
terface includes a BNC input for an event qualifier
signal that is assignable to any of the TTA's four
trigger channels. Also included are BNC outputs
for the TTA's four trigger signals.

Real-time data acquired from the prototype bus
and/or hardware points is captured by a high-
speed buffer, the acquisition trace memory. This
memory is up to 62-bits wide and 255 words
deep, and is able to resolve bus cycles up to 125
nanoseconds. To optimize the capability of the
acquisition trace memory, the TTA also allows
data storage qualification based on the event
defined by trigger channel four.

Four trigger channels

Each of the TTA's four trigger channels consists
of a word recognizer and 16-bit counter that may
be used together or independently to produce a
trigger. Each channel's word recognizer simulta-
neously monitors all of the emulator bus and
external hardware acquisition bits plus four more
bits representing feedback from each channel's
counter output. On each bus cycle, the word
recognizer looks for a specific value that has
been programmed by the user. The data and
address portions of the word recognizer will
accommodate a range (e.g., 01237H to 35798H)
as well as an individual value, and also a NOT
range or individual value. Any of the address,
data, and probe signals may also be set to a
"don't care” value

When the data present during a prototype bus
cycle agrees with the preprogrammed word
recognizer value, the word recognizer outputs an
active EVENT signal. If the channel's counter
output is also in an active state, the channel will
produce a trigger signal. An active EVENT signal
can also be used to increment/decrement any
channel's counter

Each channel's counter is 16-bits (64k) and will
operate up to 5 megahertz. The counter can be
programmed to access 17 different counting
sources Including five clock speeds and trigger
signals from other channels. It may be pro-
grammed to count up or down to a maximum of
64k, and can be reset during operation. This
counting function can be enabled immediately or
disabled by an active trigger from its own channel
or the previous channel, or by an active counter
output from the previous channel. When the
counter reaches its preset value, it can be used in
conjunction with an active EVENT signal to
produce a trigger; or to enable the next channel's
counter

When a given channel's preprogrammed word
recognizer and counter values come true, the
channel produces an active trigger output. The
word recognizer and counter can both be used
independently to produce a trigger by setting the
value of the other to "don't care”. Also the user
may program the counter output to be constantly
active, allowing the word recognizer to indepen-
dently produce a trigger.

Any channel's active trigger output can cause a
program execution breakpoint and halt data ac-
quisition by the TTA's acquisition trace memory
Once the breakpoint has occurred, prototype
code execution may either be stopped or allowed
to continue through TTA breakpoint commands.
Multiple breakpoints are possible by program-
ming different triggers on different channels and
setting each to cause a breakpoint.

Up to four prototype evens occurring on consecu-
tive bus cycles can be linked to form a single
trigger. Each even is assigned to a different
channel's word recognizer and then linked
through a CONS command, that also specifies
the type of bus cycle. When the prototype events
occur in the order specified, the last event
causes a trigger

Besides triggering capabillities, two other items
extend control over data acquisition. One is data
qualification, which uses the event programmed
into channel four as a determinant for data
storage in the acquisition trace memory. When
the acquired prototype information agrees with
event four programming, it is committed to mem-
ory. Another command allows pre-, center-or
post-trigger triggering, which determines the po-
sition of the trigger event in relation to the
acquired data. In this manner the user can ac-
quire events leading up to the trigger, following
the trigger, or evenly distributed on either side of
the trigger

The TTA package includes a powerful command
set similar to UNIX and a display capability to
enhance the user's speed and efficiency. The TS
command (trigger status display) gives a full
display of the current programming content for
each trigger channel. It provides a full breakdown
of all values associated with both the word
recognizers and counters, and also shows each
channel's breakpoint programming. In addition,
this command shows whether or not the trace
acquisition memory is being qualified by the
channel four event

Acquired data including bus status information is
displayed on a cycle-by-cycle basis in the disas-
sembled mnemonics of the emulator processor in
use. The breakpoint display identifies which trig-
ger channel caused the break to occur and
shows the status of all key registers within the
processor at the breakpoint. Symbolic represen-
tation of prototype address simplifies the imple-
mentation of TTA commands.
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HIGH LEVEL
LANGUAGE
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MODULAR DEVELOPMENT LANGUAGE
MDL/u

MDL/u is a high level language designed specifi-
cally 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 extensive number of enhance-
ments from BASIC that make this new language
an extremely effective design tool while retaining
the advantages of simplicity and easy learning
found in BASIC.

One essential advantage of MDL/u is that it uses
a compiler instead of an interpreter. Each pro-
gram 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, functions and
procedures to be shared by programmers work-
ing on different modules of an overall program.
The USES statement also allows direct access to
absolute memory locations, /O ports and
interrupts—all essential for proper control of
hardware/software integration.

Variable names and strings have been consider-
ably expanded with MDL/u. Variable names can
contain up to six characters, the first alphabetic
and the others alphanumeric, for easy identifica-
tion during program development. Strings can
vary in length from 1 to 255 characters instead of
the unalterable 18 used in minimal BASIC.
Substring replacement is also enhanced to assist
in character manipulation.

I/O features include access to ports and absolute
addressing of memory, which allows variables to
be assigned a specific address. Both ASCIl and
general purpose binary file manipulations are
possible through a series of /O statements in-
cluding OPEN, CLOSE, RESTORE, READ, WRITE,
PRINT and INPUT.

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

The conversion of MDL/u source code to actual
machine code is a three-step process. The first
step converts MDL/u 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 preced-
ing each block of assembly source code. At this
stage, the assembly language can be further
optimized by using the 8550's powerful editor. In
the second step the assembler converts 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 modules.

PASCAL: HIGH-LEVEL PROGRAMMING
LANGUAGE
Pascal, a high-level programming language, is
receiving much attention in the electronics indus-
try. Features such as program structure, strong
data typing, and readability greatly enhance pro-
grammer efficiency, and thereby reduce software
development and maintenance costs. The
TEKTRONIX Pascal 8080/8085 Compiler is de-
signed specifically for those who are writing
programs for the 8080 or 8085 microprocessors.
The TEKTRONIX 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 object
code directly. Each program statement is translat-
ed to machine code only once instead of every
time the statement is executed, resulting in faster
and often more compact 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 struc-
ture encourages programmers to logically plan
and construct programs, 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 cod-
ing very natural. All control structures have a
single entrance and exit unless GOTO's are used,
so program modifications are unlikely to introduce
errors into the program.

Pascal allows programmers to use many flexible
forms of data representations and to define 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 definitions.

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, pro-
cedure, and function names can be meaningful
and easily understood because they are not
restricted in length. However, identifiers used by
DOS/50 must be unique in the first eight charac-
ters, other identifiers, in the first 19.

TEKTRONIX Pascal 8080/8085 Complier
Major Extensions

Separate Compilations

Separate compilations are supported by the Pas-
cal 8080/8085 Compiler. The main program mod-
ule's first word is the keyword "PROGRAM."
Submodules to be separately compiled begin
with the keyword "MODULE". Global variables,
procedures, and functions can be referenced
between separately compiled modules and the
main program via PUBLIC and EXTERN
attributes. The PUBLIC and EXTERN attributes are
associated with variables, procedures, and func-
tions and cause the compiler to generate the
appropriate linker text

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 8550 linker, assembly code
can be linked to Pascal code.

Interrupt Handling

The Pascal 8080/ 8085 Compiler supports full use
of the B080's and 8085's interrupts. The interrupts
are supported by writing the interrupt service
routine as a separate procedure having the IN-
TERRUPT attribute. Separate routines are re-
quired to connect a specific interrupt vector to
the appropriate interrupt service routine. The
interrupt service routines are included as conve-
nience routines with the compiler. Procedures are
also supplied to set (SIM) and read (RIM) the
8085's interrupt mask.

Input/Output

Included with the Pascal 8080/8085 Compiler are
several predefined procedures and functions
used for chip-level I/0O. A procedure to send data
to a specified port and function to read data from
a specified port are included. These procedures
and functions are analogous to the standard
Pascal WRITE, WRITELN, READ, READLN proce-
dures, which are available for 8550 mode 0
operation when using DOS/50 1/O. All of the
8550's /0O capability is available to a Pascal
program running in emulation mode 0, so the
Pascal program can access the console terminal,
discs, line printer, and auxiliary /O ports. The
Pascal 8080/8085 Compiler also allows an ORIGIN
attribute to be associated with variables. The
ORIGIN attribute assigns variables to specific
memory addresses and is very useful for memory
mapped /O

Non-decimal Integers

In many microcomputers applications, program-
mers 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 typing 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 provides constants
which are arrays, and records. The most common
application of structured constants is to initialize
structured variables (arrays and records) that
must reside in potentially volatile RAM.

Metacommands

Metacommands are compiler directives that
cause the compiler to do such things as format
the listings or generate run-time debugging code.

Tektronix offers on Micro-
processor Development Labs lnd | a varhty of user work-
shops f and

design conccph For further traini

your local Sales Office or request a cooy of the Tektronix
Customer Training Catalog on the return card.
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SYSTEM PERIPHERALS
AND WORKSHOPS

(D 4643 LINE PRINTER

The 4643 Line Printer is an optional system
peripheral for use with the 8550, 8540, or 8560
Microcomputer Labs.

The 4643 Line Printer is RS-232C compatible and
supports baud rates of 110 to 9600. Printing is bi-
directional at 350 character per second. With a
full 132 character line, speeds of 125 lines per
minute are nominal the 7 by 7 format print font
permits easy reading of both upper and lower
case, and the operator can specify condensed,
expanded, or standard characters. In the con-
densed format, the 4643 prints out a 132-charac-
ter line on an 8 1/2 by 11 inch sheet.

4643 Printer (2400 Baud Standard) ... $4200

CT8500 CRT TERMINAL

The CT8500 CRT Terminal is an optional peripher-
al recommended for use with the 8550, 8540 or
8560 Microcomputer Labs.

The CT8500 is serially interfaced through an EIA
standard RS-232C port. The 30 cm (12 in) diag-
onal CRT displays up to 25 lines at 80 characters
per line, and the keyboard contains a full ASCII
set of characters in upper and lower case. Other
key features include eight programmable function
keys, split screen capability, multimode editing,
scrolling, paging, and visual display attributes.

Order CT8500 CRT Terminal .............. $2700

MDL WORKSHOPS
Tektronix offers Microcomputer Development Lab
Workshops in a number of locations throughout
the year. The courses are intensive, hands-on
workshops designed to help the attendee meet
the demanding challenges of the growing micro-
computer development market

8550 MDL OPERATIONS WORKSHOP

The 8550 MDL Operations Workshop covers all
functions of the 8550 Microprocessor Develop-
ment lab, a design tool used for both software
development and hardware/software integration.
The 8550's features are explored in-depth and
applied to a typical microcomputer design cycle.
Throughout the course, the attendee gets inten-
sive, hands-on experience for an in-depth under-
standing of all 8550 operations.
The course introduces the design process, flow
charting a simple system and writing assembler
source code for the Z80 microprocessor. Then
with this background, the attendee learns to use
the text editor, macro assembiler, linker, I/O simu-
lation with service calls, communication to remote
computers, and the real-time software/hardware
debugging tools. The 8550 MDL Operations work-
shop is a five-day course.

EVALUATION AND SELECTION
OF 16-BIT
MICROPROCESSORS WORKSHOP

The Evaluation and Selection of 16-Bit
Microprocessors Workshop provides an in-depth
examination of three major 16-Bit
Microprocessors currently available for design
implementation, the Intel 8086, Zilog Z8000 and
the Motorola 68000. Each is considered in terms
of hardware and software characteristics.

To provide a thorough orientation, lab sessions
require the participant to write a program for each
processor that solves a given application prob-
lem. Program development is accomplished using
the TEKTRONIX 8550 Microprocessor Develop-
ment System. Questions on processor selection,
software development, prototyping, program size
and through-put considerations will also be
discussed.

The evaluation and selection of 16-bit
Microprocessors workshop is a three-day course.

INTRODUCTION TO
MICROPROCESSOR SOFTWARE
DESIGN WORKSHOP
The Introduction to Microprocessor Software De-
sign Workshop is a comprehensive look at micro-
computer software development, from
flowcharting through hardware/software integra-
tion. It includes hands-on experience with the
8550 Microcomputer Development Lab, a self-
contained microcomputer design tool. The intro-
duction to Microprocessor Software Design Work-

shop is a Five-day course.

MICROPROCESSOR HARDWARE/
SOFTWARE INTEGRATION TECHNIQUES
The Microprocessor Hardware/Software Integra-
tion Techniques Workshop examines various as-
pects of the microcomputer design cycle and the
role of each in the overall development scheme.
Throughout the course, the participant will work
with a number of design tools commonly used in
developing microprocessor-based systems. In-
cluded are the 8550 MDL, logic analyzers,
oscilloscopes and data communications testers.
Extensive hands-on experience is provided for
each tool. The Microprocessor Hardware/ Soft-
ware Integration Techniques Workshop is a Five-

day course.

MICROPROCESSOR SOFTWARE
DEVELOPMENT WITH PASCAL WORKSHOP
The Microprocessor Software Development with
Pascal Workshop is an intensive examination of
Pascal and its relationship to microcomputer soft-
ware development. It emphasizes 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
standing, the course introduces Tektronix's spe-
cial extensions aimed specifically at developing
code at the microprocessor level. Also consid-
ered are tradeoffs between using assembly or
high level language for micro software develop-
ment, and the process of linking Pascal modules
with assembly-written modules to form a com-
plete program. The Microprocessor Software De-
velopment with Pascal Workshop is a Five-day
course

For detail information on Tektronix Microcomputer
Development Workshops and Workshop sched-
ules, contact your local Tektronix Sales Engineer.
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AND MATRIX
8540 Integration Unit — __$10,900
Factory
Configuration
Field Number Emulators: Number Price
8300E04 Opt 01 Z-80A Emulator and ROM Option 2C $2950
8300E06 Opt 01 8085 Emulator and ROM Option 2E $2950
8300E20 28001/Z28002 Emulator Option 2M $4050
8300E28 68XX Emulator Option 2Q $3450
Probes:
8300P04 Z-80A Prototype Control Probe Option 3D $1050
8300P06 8085A Prototype Control Probe Option 3F $1050
8300P20 Opt 01 28001 Prototype Control Probe and ROM Option 3Q $2250
8300P22 Opt 01 28002 Prototype Control Probe and ROM Option 3S $2250
8300P28 Opt 01 6809 Prototype Control Probe and ROM Option 3V $1750
System Options:
8540F01 Comm Intertace Package Option 01 $400
8540F03 Trigger Trace Analyzer and ROM Option 03 $4550
— 64k Program Memory (Factory Installed) Option 04 $3450"
8550F04 64k Program Memory (Field Installed) — $6550
— 128k Program Memory (Factory Installed) Option 05 $6350'
8550F05 128k Program Memory (Field Installed) — $9450
8550F06 Memory Controller Option 06 $2500
8550F30 Opt 01 PROM Controller Option 30 $1650
8550F31 2716/32 PROM Module Option 31 $650
8550F32 8748/41A55 PROM Module Option 32 $650
040-1020-00 Rackmount Version Option 47 $250
— Universal Euro 220 V Option A1 NC
— UK 240V Option A2 NC
— Austraha 240 V Option A3 NC
— North American 240 V Option A4 NC
'This price includes credit for 32k byte standard
memory module.
Accessories:
— Interface Cables 8540 to 8560
— HSI Cable, 2.44 m (8 ft) 012-1009-00 $55
— HSI Cable, 6.1 m (20 ft) 012-1008-00 $90
— HSI Cable, 15.24 m (50 ft) 012-1007-00 $125
= HSI Cable, 76.2 m (250 ft) 012-1010-00 $395
Interface Cables 8540 to Dataset
RS-232C Interface Cable 6.1 m (20 ft) blank line 012-0757-00 $140
8560 Multi-User Software Development Unit . B $27,500
Assemblers:
8560801 8080A/8085A Assembler Option 1A $1500
8560802 6800/6801/6802 Assembler Option 1B $1500
8560804 Z-80A Assembler Option 1C $1500
8560B15 8086/8088 Assembler Option 1J $1500
8560816 28001/Z8002 Assembler Option 1K $1500
8560817 68000 Assembler Option 1L $1500
8560818 6809 Assembler Option 1M $1500
Editor:
8560F21 Advanced CRT-Oriented Editor Option 21 $500
Software Utilities:
8560001 Text Processing Package Option 4A $950
8560U02 Native Programming Package Option 4B $950
8560U03 Auxiliary Utilities Package Option 4C $500
System Options:
8560F01 64k Word System Memory Option 01 $4500
B8560F03 5-8 Port Mux/License Option 03 $4500
— Universal Euro 220 V Option A1 NC
— UK. 240 V Option A2 NC
— Australia 240 V Option A3 NC
— North American 240 V Option A4 NC
s  — 8550 Microcomputer Development Lab $15,950
Assemblers:
(Requires Software License)
8300A01 B0B0OA/8085A Assembler Option 1A $950
8300A02 6800/6801/6802 Assembler Option 1B $950
8300A04 Z-80A Assembler Option 1C $950
B300A05 TMS9900 Assembler Option 1D $1050
8300A07 3870/3872/F8 Assembler Option 1E $950
B8300A09 1802 Assembler Option 1F $950
8300A10 8048/8021/8041A/8022 Assembler Option 1G $950
B8300A14 6500/1 Assembler Option 1H $950
8300B15 8086/8088 Assember Option 1T $1200
8300820 28000 Assembler Option 1U $1200
8300826 68000 Assembler Option 1V $1200
8300A28 6809 Assembler Option 1M $950
Emulators:
B300E01 B080A Emulator Processor and Emulator Control Software Option 2A $2650
8300E02 6800/6802 Emulator Processor and Emulator Control Software Option 2B $2650
8300E04 Z-80A Emulator Processor and Emulator Control Software Option 2C $2650
B300E05 TMS9900 Emulator Processor and Emulator Control Software Option 2D $3465
B300E06 B085A Emulator Processor and Emulator Control Software Option 2E $2650
8300E07 3870/3872/F8 Emulator Processor and Emulator Control Software Option 2F $3150
8300E09 1802 Emulator Processor and Emulator Control Software Option 2G $3465
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 $3340
8300E20 Z28001/Z28002 Emulator Option 2M $4050
8300E28 68XX Emulator Option 2Q $3450
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8550 Microcomputer Development Lab (Cont.)

Factory
Configuration
Field Number Number* Price
Probes:
8300P01 B080A Prototype Control Probe Option 3A $1050
8300P02 6800 Prototype Control Probe Option 38 $1050
8300P03 6802 Prototype Control Probe Option 3C $1050
8300P04 Z-80A Prototype Control Probe Option 3D $1050
8300P05 TMS9900 Prototype Control Probe Option 3E $1280
8300P06 8085A Prototype Control Probe Option 3F $1050
8300P07 3870/3872 Prototype Control Probe Option 3G $1050
8300P08 F8 Prototype Control Probe Option 3H $1050
8300P09 1802 Prototype Control Probe Option 3J $1050
8300P10 8048 Prototype Control Probe Option 3K $1250
8300P11 8021 Adapter (requires 8300P10) Option 3L $375
8300P12 8041A Prototype Control Probe Option 3M $1250
8300P13 8022 Prototype Control Probe Option 3N $1250
8300P20 28001 Prototype Control Probe and Emulator Software Option 3Q $1850
8300P22 28002 Prototype Control Probe and Emulator Software Option 3S $1850
8300P28 6809 Prototype Control Probe and Emulator Software Option 3V $1450
Language Products:
(Requires Software License)
8300G01 Pascal 8080/8085"* Option 1P $1950
8300H01 Modular Development Language: 8080/8085/Z-80"" Option 1Q $1100
8300H02 Modular Development Language: 6800/6802** Option 1R $1100
Editor
(Requires Software License)
8300C01 Advance CRT - Oriented Editor* $500
System Options:
8550F01 Real Time Prototype Analyzer Option 01 $2700
8550F02 32k Static Memory Board Option 02 $3100
8550F03 Trigger Trace Analyzer Option 03 $4150
8550F04 64k Program Memory (Ordered with system) $6550
— 64k Program Memory Option 04 $3450
8550F05 128k Program Memory $9450
— 128k Program Memory (Ordered with system) Option 05 $6350
85500F06 Memory Allocation Controller Option 06 $2500
8550 Universal Euro 220 V/16A Power Option A1 NC
8550 U.K. 240 V/13A Power Option A2 NC
8550 North American 240 V/15A Power Option A4 NC
8550 Switzerland 240 V/15A Power Option AS NC
Editor
(Requires Software License)
8550 Advance CRT - Oriented Editor* Option 1S $500
System Options:
Peripherals:
4643 Line Printer $4200
CT8500 CRT Terminal $2700
Accessories:
RS-232 Interconnecting cable 012-0757-00 (300 cm — 10 ft) $140
Null-Modem Interconnecting cable 012-0820-00 (150 cm — 5 ft) $80
**Order the products as 8540 or 8550 options to have the system factory configured and tested.
“Requires 64k Program memory.
ORDER MATRIX
To use the matrix below:
A) Identify the mainframe (8540 or 8550)
B) Select a processor (8080, 8085, Z-80, 6800, etc.)
C) Select a level of support (assembler, emulator, probe, HLL, Prototype Debug).
D) Order mainframe and options for deemed level of support.”
8540 8550 8560
Processor Emul Probe A bl Emul Probe HLL A bl
8080 Option 1A Option 2A Option 3A Option 1P, 1Q Option 1A
8085 Option 2E Option 3F Option 1A Option 2E Option 3F Option 1P, 1Q Option 1A
Z-80 Option 2C Option 3D Option 1C Option 2C Option 3D Option 1Q Option 1C
6800 Option 1B Option 2B Option 3B Option 1R
6802/6808 Option 1B Option 2B Option 3C Option 1R
TMS9900 Option 1D Option 2D Option 3E
3870/72/74/76 Option 1E Option 2F Option 3G
F8 Option 1E Option 2F Option 3H
1802 Option 1F Option 2G Option 3J
8048/8035/8039-6 Option 1G Option 2H Option 3K
8021 Option 1G Option 2H Option 3L!
B8041A Option 1G Option 2H Option 3M
8022 Option 1G Option 2H Option 3N
6500/1 Option 1H Option 2J2
6809 Option 2Q Option 3V Option 1M Option 2Q Option 3V Option 1M
8086 Option 2K Option 3P Option 1T Option 1J
8088 Option 2K Option 3X Option 1T Option 2K Option 3X
28001 Option 2M Option 3Q Option 1U Option 2M Option 3Q Option 1J
28002 Option 2M Option 3S Option 1U Option 2M Option 3S Option 1K
68000 Option 2P Option 3U Option 1V Option 3P Option 3V Option 1K

1Requires Option 3K

2Includes 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 fac-
tory configuration option number) when placing your order.
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PROGRAMMABLE

DATA COMMUNICATION TESTER

834

Programmable

Allows Automation of Tests

Easy to Operate

19.2 k Baud Data Transfer

Handles ASYNC/BISYNC/HDLC

2699 Character Buffer

16 Character Display

Bit Error Rate Testing

Portable and Lightweight

The TEKTRONIX 834 Programmable Data Com-
munications Tester is a powerful network
troubleshooter designed to meet the demand for
cost and time-effective first-line field service. The
834's portability (5.5 kg, 12 Ib), ruggedness, and
ease of use gives you a welcome independence
from bulky, expensive equipment

The 834, like our 833, monitors and is compatible
with EIA RS-232, and CCITT V.24 interfaces (op-
tional interfaces also available), provides DTE and
DCE simulation to evaluate the entire network; Bit
Error Rate Testing for analyzing phone lines and
modems; the ability to calculate and confirm
block check characters; and internal self-
diagnostics

The fast 19.2 kilobaud rate lets you test the most
modern networks. The bright 16 character front
panel display is fully decoded in ASCIl, EBCDIC,
HEX, or your own character set

We've programmed common test messages and
setups into a series of optional User ROM Packs
that field personnel easily slip into the 834 to
quickly isolate faults. The Packs can set up the
front panel controls automatically, or allow the
user to execute specific test programs for special
on-site applications

MODES OF OPERATION

Monitor

The 834 monitors and records activity occurring
on the RS-232 interface without interfering with
data transmission. Trigger capability allows
selective capture of data (refer to Triggering).

Modem (DCE) Simulation

In this mode, the 834 functions as Data Communi-
cations Equipment (DCE) or modem simulator for
testing the Data Terminal Equipment (DTE). Mes-
sages can be sent to the unit under test (UUT),
and messages received from the UUT can be
examined for trigger events which can cause
further action by the 834. The sequence of events
is controlled by a stored program (in the 834)
which can be manually entered or stored in a user
defined ROM (refer to Programmability)

Terminal (DTE) Simulation

In this mode, the 834 performs as Data Terminal
Equipment (DTE) or terminal simulator for testing
the Data Communications Equipment (DCE) side
of the interface. Otherwise, operation is similar to
the modem (DCE) simulator mode described
above

Bert Mode

In this mode the 834 performs bit and block error
rate testing using the 511 bit CCITT standard
pseudo-random pattern

Self Test Mode

In this mode, internal diagnostics and excercising
routines can be called up by the operator to verify
that the instrument is functioning properly
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TEK PROGRAMMABLE
DATA COMMUNICATION TESTER

INTERFACE COMPATIBILITY

The 834 is compatible with EIA RS-232 and CCITT V.24 inter-
faces (optional interfaces also available).

ELECTRICAL

Data Transmission Timing — Synchronous and
Asynchronous.

Communications Mode — Half or full-duplex.

Bits Per Character — 5, 6, 7, 8, 9, 5 bit/character cannot be
selected with parity, 9 bit/character cannot be selected without
parity and in the asynchronous mode only.

Codes — ASCII, EBCDIC, HEX standard. Space available for
user defined codes in an optional USER ROM.

DATA TRANSFER RATES

Internal (crystal controlled) — 50, 75, 110, 134.5, 150, 200,
300, 600, 1200, 1800, 2400, 4800, 7200, 9600, and 19,200 bits
per second. (Synchronous full-duplex restricted to <9600 bits
per second)

External — Limited to maximum of 19,200 bits per second.
Synchronous full-duplex restricted to <9600 bits per second.
Parity — None, Odd, Even, all Mark, all Space.

RTS/CTS Delay (Half-Duplex Mode Only) — Programmable
from 0 to 9999 ms. If not programmed, defaults to 200 ms.

Accuracy — +5, — 15 ms.
Block Check Characters — CRC-16, CRC-CCITT, LRC.

Bit Error Rate/Block Error Rate Tests — Utilizes the 511-bit
CCITT standard pseudo-random pattern sent in blocks of 1000
bits; errors are counted continuously or over a total test length
of 10% or 108 bits; stores bits in error, blocks sent, blocks in
error and sync faults. (See 834R03 link test ROM pack for
additional capabilities).

SET-UPS
ASYNCHRONOUS OPERATION
Stop Bits — Transmits 1, 1.5 or 2. Responds to 1.

End of Frame — One programmable character (any bit combi-
nation). Defaults to OA. (ASCII New line).

Timing — Normal or Isochronous.
SYNCHRONOUS OPERATION

Synchronizing Character — Programmable to require any 1
or 2 characters (if 2, they may be different). Defaults to 32 32.

End of Frame — Programmable to recognize any of a number
of idle conditions (Mark, Space, Syn) and/or a single character
(defaults to 37, EBCDIC EOT).

Clock — Normal, Derived, DTE.

HDLC OPERATION
NRZ!I — On or Off.
Clock — Normal, Derived, DTE.

TRIGGERING
Trigger Location in Buffer — Start, Center, End.
Match — Source of data being searched for trigger events:
(NONE, DTE, DCE).
Trigger Sequence — Programmable to require a sequence of
0-25 characters (0-5 if no mask programmed).
Mask Sequence — Programmable to mask a 0-25 character
trigger sequence.
Error Conditions — In Async: A parity or frame error. In Sync:
A parity error. In HDLC: A CRC error, an abort sequence, or a
short frame (< 32 bits).

Marker — Low-to-high or high-to-low transition of marker in-
put can be selected.

Buffer Capacity — 2699 characters.
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PROGRAMMABILITY
Program Steps — 99 steps available.
M Lengths — 50 ges totaling 3000 bytes.

Data Captured — Always the last 2699 characters received
before the program stops or before STOP is pressed.
Instruction Set —

HALT: mm

Stop and display message MM.

SEND: mm

Send contents of message buffer MM as a frame.
RECEIVE

Obtain next complete data frame for processing.
COMPARE: mm

Search frame for a match with message buffer MM.
JUMP EQ: ss

Jump to step SS if a match is found.

JUMP NE: ss

Jump to step SS if a match is not found.

JUMP: ss

Jump to step SS.

IF TIME: ss

Jump to step SS if the timer expires.

TIME OUT # pp

Start timer with value parameter PP.

MASK: mm

Use message MM for mask during COMPARE operation.
WAIT #pp

Start time with value in parameter PP and do not proceed to
following step until timer expires (10 to 9999 ms), (additional
instructions available in ROM packs).

BREAKOUT PANEL
Probe —
Space: +3V =Vin < +25V.
Mark: —25V =Vin < -3 V.
Input Impedance: =50 kf2.
Marker —
Mark or Off: ~25V =<in < +08V
Space or On: +2 V <in = +25 V (Schmitt Input).

+12 Volt Source — +12 V +1 V (no load). Output imped-
ance = 3 kil (each pin).

—12 V Source — — 12 V + 1V (no load). Output impedance
= 3 k2 (each pin).

DISPLAY

Alphanumeric Display — 16-digit fluorescent display. Each
digit is @ 5 x 7 dot matrix 9 mm (0.35 in) high. LED status
indicators for control lines.

PHYSICAL CHARACTERISTICS

Di and weights (approx.)

Dimensions mm in
Height 102 40
Width 305 121
Length 306 124
Weight kg Ib
Net 55 12

POWER REQUIREMENTS

Line Voltage Ranges — 115V — 90 to 132 V. 230 V — 180
to 250 V.

Line Frequency Range — 48 to 440 Hz.

ENVIRONMENTAL
Temperature — Operating: 0° to +50°C (+32° to +122°F)
Nonoperating: —40° to +75°C (—40° to + 167°F).
Humidity — 30° to 60°C, 95% relative humidity.

Altitude — Operating: to 4500 m (15,000 ft). Nonoperating: to
15,000 m (50,000 ft).

Shock — 50 gs, 1/2 sine. 11 ms duration, in each major axis.

INCLUDED ACCESSORIES

RS-232 cable assembly, jumper set (198-4006-00), power cord
—US, 115 V (other optional) (161-0066-00).

ORDERING INFORMATION
834 Programmable Data

Communications Tester ... ... $3990
Option 02 Current Loop Interface . Add $300
Option 03 RS449 (RS422/RS423) Interface .. Add $750
Option 04 MIL. STD. 188C .........cccvvuimmvnnnicnininnne Add $350
INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal Euro 220 V/16 A ............... No Charge
Option A2 UK 240 V/13 A ........cccccevninrunicnenneenen. NO Charge
Option A3 Australian 240 V/10 A .... No Charge
Option A4 North American 240 V/15 A .. .... No Charge
ROM PACKS
834R01 General Purpose ROM Pack .........c.cccocieeune $280

834R02 Bisynchronous ROM Pack
834R03 Link Test ROM Pack ...
834R04 HDLC/X25 ROM Pack .
B834R05 Extended Instruction Set ROM Pack .............. $240
834R07 PARS/IPARS ROM Pack
834RDA ROM Development Aid ROM Pack ..

OPTIONAL ACCESSORIES
Current Loop Pod Accessory 015-0361-00 ................. $325
RS449 Interface A6741
User ROM Pack (empty) 020-0607-00 ..
Diagnostic ROM Pack 067-0986-00 ..
Carrying Case 016-0672-00
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834RDA

a simple method of capturing user setups, pro-
grams and message strings, particularly those
which involve more than one simple setup or
program entry. This method of development also
enables the user to optimize memory utilization in
the ROM image.

Save-Setup Function — The Save-Setup Func-
tion generates a sequence of keystrokes which
will recreate any of the 834 menu listings: Setup
menus, Simulation Programs (including message
strings and parameters), Trigger Strings, Monitor
Programs, Bit Error Rate Test setups and mes-
sage strings. The Save-Setup function is the

The System For Developing Customer User
ROMs For 834 ROM Packs

The 834RDA ROM Development Aid, when used
in conjunction with an 834 Programmable Data
Communications Tester, enables the develop-
ment of new, custom EPROMSs for automating or
preprogramming unique customer applications in
834 ROM Packs

The 834RDA supports the generation and editing
of user-defined programs, setups and messages.
The 834RDA also aids the user in extending the
BAUD, CODE, IDLE and transfer function DIREC-
TORY menus by adding new menu entries.

PROM's are developed by building a ROM image
in the 834 system. The 834RDA uses the RS-232
port for external communications. This communi-
cation port can be interfaced to any one of the
following devices: (1) An external PROM Program-
mer; (2) A Printer or Terminal; (3) A unit under
test. The 834RDA and 834 are used with an
external PROM programmer to write and read
PROMs. A terminal or printer may also be used
with the system to produce formatted listings of
the ROM image contents. With the 834RDA sys-
tem connected to the unit under test, the ROM
image can be executed to verify operation and
correctness.

A ROM header name is generated from the user's
input. All other header and trailer information are
automatically supplied for individual entires and
for the entire ROM image.

The 834RDA includes two additional CODE menu
items. The KEYS translation code produces a
one-character representation of each key, and is
used when editing key sequences. The DISPLAY
translation code makes all display characters of
the 834 available to the user for building new
code translation tables.

Extended instructions that are included in most
other 834RXX ROM Packs are available to the
user in the 834RDA (see page 30).

FUNCTIONS OF THE ROM DEVELOPMENT
AID

Record Mode — The Record Mode of the
834RDA enables the user to record keystrokes. In
this mode, all keystrokes are recorded in the
order in which they are entered until the exit
command is executed. Afterwards, the keystroke
sequences may be edited and non-key functions
(such as mode changes) added. Record mode is

t and most precise method of creating and
storing key sequences which contain only a
single menu list.

FORM Entry Functions — New entries may be
added to the ROM image using the form Entry
Functions. The types of entries which can be
added are:

Keystroke Sequences

Character Strings (messages)

Directory Entries

Baud Rates

Sync Idle Characters

Translation Code Tables

Power-Up Key Sequences

Input-Output Functions — The 834RDA system
can accept input from any PROM burner that
supports the TEKHEX format. Error detection
checks are made to assure correct image trans-
fer from the burner to the 834. The ROM image
contains all of the completed entries plus the
appropriate "overhead" data such as header,
trailer, byte counts and checksum information.
Upon completion of new entries or changes to
the ROM image contents, the 834RDA system
can send the completed ROM image back to a
PROM burner.

A listing of the entire ROM image or of individual
entries can be sent to a printer or terminal for
documenting purposes. The printout contains key
sequences (e.g., designation of keys), or function
definitions (e.g., new baud rate) and other appro-
priate information as required.

The 834 must be in DTE SIM or DCE SIM mode
when using external equipment. The mode set-
ting should be compatible with the equipment
being used, ie, DCE SIM when interfacing a
printer, PROM burner or DTE under test; DTE SIM
when interfacing modems or other DCE.

Program Debug Functions — The Program
Debug Functions contained in the 834RDA enable
the user to: Interrupt an executing 834 program;
Display program steps, parameters, and mes-
sages, Cause single step program execution; Set
a breakpoint; Change program steps, param-
eters, and messages.

Program Enhancement Capability — Two
new functions are available for assistance when
creating simulation programs with the 834RDA
systems. One function enables the user to insert
a step in a program; the second will delete a
step. In both cases, the remaining program steps
will be renumbered, and all jump instructions will
be adjusted accordingly.

TRANSFER FUNCTIONS AVAILABLE IN
834RDA

Insert program step at location currently shown
on 834 display

Delete program step at location currently shown
on 834 display

Start 834RDA Recording Mode

Stop 834RDA Recording Mode

Save program or setups

Enter RDA Mode at initial location
Setup 834 with RDA setup parameters

Setup 834 with normal 834 default setup
parameters

Display RDA Directory

TRANSFER KEY — Enter RDA mode at location
from which last existed

(Above list does not include functions available in
834)

ADDITIONAL INFORMATION

The 834RDA should be used with an 834 having
level 04 or greater software. This can be verified
by placing the 834 in self-test mode; scrolling
down two levels to the LIST-DSROM display; then
over one entry to LIST-CSROM@; Press the start
key; the display will read "CSRM@:PN = @836-@4
or similar. This is the part number of the ROM
containing the pertinent 834 software, and the
last two digits should be 04 or greater

A level 04 or greater ROM is supplied with each
RDA in case it is needed. If it is not, the ROM can
be erased and used for recording your custom
routines

If additional information or updates are required,
contact your local Tektronix Sales or Service
Center.

The 834RDA system is compatible with several
PROM burners. The PROM burners must have an
RS-232 interface port, and must support Tektronix
Hexadecimal (TEKHEX) transmission formatting
Some examples of 834RDA compatible PROM
burners are:

Data I/O System 19
Data /0 System 17 (with either
TEKHEX transmission formatting, or re-
mote-control setup capability)
PRO-LOG, M980 (requiring an RS-232
adapter)
TEKTRONIX 8550 Microprocessor De-
velopment Lab
Order 834RDA ROM Pack Development Aid
ROM Pack $1200
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834 ROM Packs

These products are firmware extensions of the
834 Programmable Data Communications Tester.
These ROM Packs (834R01, 2, 3, 4, 5, 7) all
contain the extended instruction set listed at the
right side of this page. They also include program
debug and edit functions plus the unique capa-
bilities listed for each individual ROM Pack. (Ex-
cept as noted*).

In each ROM Pack a certain number of ROM
spaces are reserved for customer use. Each
ROM space can accommodate a 2k or 4k ROM or
EPROM. The custom ROM area of the ROM Pack
can be programmed using 2716, 2732, 2516 or
2532 single power supply EPROMs or combina-
tion of the above.

As new ROM Packs have been introduced and
existing ROM Packs enhanced, the firmware in
the 834 has been expanded. The description for

834R01
General Purpose ROM Pack
This ROM Pack simplifies and expands operation

of the 834 Data Communications Tester for use
with asynchronous systems.

The capabilities programmed into the 834R01 are
as follows:

Sets up conditions for asynchronous oper-
ation upon instrument power up.

The addition of correspondence and baudot
character decode tables.

Additional idle menu selection.

Split baud rate capability allowing the change
oP either the transr%?t ort¥eceive gaud rate. o

Basic printer tasks:

Tester sends a message in lines of in-
creasing length to a DTE to verify that
characters are positioned and printed
properly. Test also evaluates DTR re-
sponse and X-on, X-off feature.

Repeat mode (with and without trigger).

Correspondence code set-up. (This sets the
834 to the most common asynchronous
setups available).

Baudot code set-up. (This sets up the 834 for
the most common Baudot code set-up.)

Block asynchronous setup. (This sets up the
834 to operate in the block-asynchronous
mode.)

Graphic test patterns. This program is useful
for calibrating screen attributes in TEKTRONIX
4010 Series Terminals.

Level 3 or higher 834 software required.
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each ROM Pack includes the 834 firmware revi-
sion level required to make available all the
capabilities of the ROM Pack. New 834's are
shipped with the latest firmware and will support
all the 834 ROM Packs in this catalog.

The software level of older 834s can be easily
verified as follows:

Place 834 in Self-Test mode.

Scroll down two levels (press | key twice) to the
LIST DSROM display.

Press the - key once to obtain the LIST CSROM@
display.

Press START key.

The display will read CSROM@=PN =@836-XX.
The last two digits indicate the software level of
the 834 Data Communications Tester.

Contact your local Tektronix Sales or Service
Center if additional information or updates are
required.

834R02

Bisynchronous ROM Pack

This ROM Pack extends and simplifies use of the
834 in exercising components of the IBM 3270
Information Display System family and compatible
terminals manufactured by other companies.

The capabilities programmed into the 834R02 are
as follows:

Monitor Routines:
Trigger on NAK.
Trigger on RVI.
Attribute Exercise Pattern.
"E" Alignment Patterns.
New Line/End-of-Message Pattern.
81 Character Stairstep Pattern.
Control Key Response Test.
Calculate BCC (STX to ETX or SOH to ETX).
Terminal Startup.
Read and Display Terminal Status.
Setup for ASCII Bisync.
Setup for EBCDIC Bisync.

Load Common Protocol Messages and
Parameters.

Level 3 or higher 834 software required.

EXTENDED INSTRUCTION SET
11 LOAD # pp
Load register with value in parameter PP
12 STORE # pp
Store register value in parameter PP
13 COMPARE # pp
Compare register value to value in parameter PP
14 INCRMNT # pp
Increment value in parameter PP by one
15 DECRMNT # pp
Decrement value in parameter PP by one
16 DISPLAY # pp
Display value in parameter PP
17 LOAD: mm
Load register with character from message MM
18 STORE: mm
Store register value in message MM
19 DISPLAY: mm
Display message MM
20 CLEAR: mm
Clear message MM
21 TRANSFR # pp
Invoke key sequence described by value in parameter PP
22 SETEIA = nn
Set EIA RS-232 control line specified by value NN
23 TESTEIA = nn
Test EIA RS-232 control line specified by value NN
24 TESTFRM = nn
Test for type of frame indicated by value NN
25 TESTKEY = nn
Test for keyboard input indicated by value NN
26 BREAK # pp
Send BREAK for length of time specified in parameter PP
*27 BCC: mm
Calculate and insert BCC for message MM
*28 PROTOCOL
Enables customized BCC calculation for particular proto-
cols and translation codes
*29 BLOCK: mm
Compare frame to message buffer MM and count bit
errors
*30 CLEAR # pp
Set contents of parameter PP to zero
*31 CALL~ss
Program execution continues at step SS after placing the
number (SS+ 1) in the register.
*32 RETURN # pp
Program execution continues at step number contained in
parameter PP
*33 OVERLAY # pp
Invoke transfer function xx, where xx is the contents of
parameter PP
A colon (:) indicates that the argument to be specified is a
message.
A pound sign (#) indicates that the argument to be specified is
a parameter.
An equal sign (=) indicates the value to be specified is to be
used in the execution of the instruction.
An arrow (- +) indicates transfer to another program step.
*Not in 834R01

E—



834R03
Link Test ROM Pack

This ROM Pack affords an extended set of trans-
fer functions especially designed for testing Data
Communication Links, and an extended variety of
test patterns and lengths for Bit Error Rate
testing

834R03 additions to basic 834:
Extra patterns 63, 2047, 1:1, 1:.0,0:1,3:1, 1.3, 7:1,
17
Extra test lengths 104, 107
Alternate block size—511 bits (V.52)
Alternate test-bias distortion.
Alternate termination—minutes
Split baud rates

Simulation tests

—Handshake test.

—Ping-pong test (half and full duplex)
—Half duplex BERT (V.52 compatible)

Over and Under baud rate test +1, 2.5%
Block compare simulation instruction
Level 3 or higher 834 software required

834R04
HDLC/X.25 ROM Pack

This ROM Pack expands the operational scope of
the 834 Data Communications Tester to include
monitoring and simulating HOLC and X.25 packet
switching networks and their components. It pro-
vides the user with frame-by-frame or packet-by-
packet analysis of data exchanges and the ability
to construct HDLC-formatted frames under appli-
cation control.

Included in 834R04 are:

HDLC frame analysis and mnemonic summary.
X.25 packet analysis and mnemonic summary
HDLC frame assembly instruction (PACKFRM).
Frame parameters available for program-con-
trolled variations

Level 5 or higher 834 software required.

834R05

Extended Instruction Set ROM Pack

This ROM Pack is for users with unique applica-
tion requirements that cannot be fulfilled by the
standard application programming included in
other ROM Packs. The 834R05 contains the ex-
tended instruction set and program debug and
edit functions. The remainder of the ROM Pack is
reserved for user application ROMs

The 834R05 reserves room for three user ROMs.
Level 4 or higher 834 software required

834R07

PARS/IPARS ROM Pack

This ROM Pack expands the operation of the 834
Data Communications Tester for testing Pro-
grammed Airline Reservation Systems.

Included in the ROM Pack are the following
SABRE Translation

Reversed Hexidecimal Translation

Inverted Data Capabilities

DIRECT POLL which continually sends a GO
Ahead message and looks for replies after each
poll

768 E-Pattern (64 X 12) for terminal alignment
960 E-Pattern (64 X 15) for terminal alignment
65 Character Print (64 X 12) "Stairstep” pattern

RESET TERMINAL - Sends terminal reset com-
mand (3E HEX) to interchange unit to effect
erasure of all terminal screens

TERMINAL ECHO - Polls an interchange and
when text message is received, echoes that
message back to the originating terminal

PRINTER TEST - Tests new line function

TERMINAL SIMULATION — Responds to: Direct
polls; write, erase/write commands; unsolicited
message commands

ASCU SET-UPS - For communicating to Agent
Set Control Unit Equipment

Level 4 or higher 834 software required.

ORDERING INFORMATION

834R01 General Purpose ROM Pack .. $280
834R02 Bisynchronous ROM Pack ...... $320
834R03 Link Test ROM Pack .............. .. $370
834R04 HDLC/X.25 ROM Pack ............. $450
834R05 Extended Instruction

Set ROM Pack $240
834R07 PARS/IPARS ROM Pack .......... $375

i@»\;

Additional ROM Packs will become available
through the year to handle a wide variety of
applications
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833

256 Character Buffer

Bit Error Rate Testing

CRC Character Calculation

String Search

Easy to Operate

Portable and Lightweight

The TEKTRONIX 833 Data Communications Test-
er is a high-performance, first-line service tool that
provides the service technician with the means to
locate problems in a data communications net-
work. The 833 is lightweight (under 55 kg/12
pounds), compact, and portable. Keypad entry
and an easy to understand front panel simplify
learning to use the 833. A string search function
permits automatic examination of stored data

833 Data Communications Tester operates on
RS-232, CCITT V.24, or current loop (option)
interfaces. The 833 can MONITOR the DCE and
DTE in synchronous, asynchronous, and HDLC
modes. HDLC data streams can be either stan-
dard or NRZ|-encoded. The 833 can SIMULATE
the DCE in synchronous and asynchronous
modes and can also calculate and verify CRC-16,
CCITT-CRC and LRC-8 block check characters.

For checking modems and phone lines, the 833
features bit error rate testing capabilities.

ECHO and REPEAT modes are also part of the
833's capabilities

Built in, self diagnostic routines can assure you at
any time that the 833, like the 834 and 832, is
operating properly
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833/832 PROM OPTIONS

The 833/832 user PROM feature gives the firstline
service force a pre-programmed series of tests.
This PROM is user-defined for specific applica-
tions so the 833/832 can be customized to fit
particular service needs. Use this PROM to per-
form frequently used standard test sequences,
and then, if necessry, create test sequences
directly in the 833/832 to make more specific
tests and further isolate faults.

Support materials (manuals, user's guides) and
video tape training aids are available for all Data
Communications Testers

For more information about how Data Communi-
cations Testers can help you identify problems in
data communications systems, contact your
Tektronix Sales Engineer.

In the U.S., write Tektronix, Inc., U.S. Marketing,
P.O. Box 1700, Beaverton, OR 97075. In Africa,
Europe, Middle East write Tektronix Europe B.V.
European Headquarters, Postbox 827, 1180 AV
Amstelveen, The Netherlands. In Asia, Australia,
Japan, Central and South America write
Tektronix, Inc., Export Marketing, P.O. Box 500,
Beaverton, OR 97077.

832

Low Cost

256 Character Buffer

Easy to Operate Key Pad

Portable and Lightweight

The TEKTRONIX 832 Data Comm Tester is a
portable digital service instrument which can be
used to direct the user to possible problems in
data communications systems. It can monitor,
analyze, test and trouble-shoot data communica-
tions interfaces that conform to EIA standard RS-
232-C, CCITT V.24 or current loop (option). The
832 operates as a serial data transmission moni-
tor or as a modem simulator for off-line testing of
data terminal equipment (DTE).

In MONITOR mode the 832 reads and selectively
records DTE data and Data Communications
Equipment (DCE) data, as well as recording the
status of key interface lines.

In SIMULATE mode the 832 simulates the oper-
ation of a modem. The 832 can send a message
to the DTE and record its response. This data can
be sent directly from the 832 or can be transmit-
ted upon receipt of an expected trigger from the
DTE

ECHO mode is the same as SIMULATE, except
the 832 sends back to the DTE (echoes) any
character sent by the DTE.

In REPEAT mode the 832 can send data repeat-
edly to the DTE, or the 832 can be programmed
to repeat the transmission only upon receipt of an
expected trigger from the DTE.

In each of these modes, the 832 can operate at
data rates from 50 to 9600 baud; full or half
duplex; synchronously or asynchronously; with
odd, even or no parity; and with characters from 5
to 8 bits long. HDLC and current loop options are
available
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833/832 CHARACTERISTICS
ELECTRICAL

Data Transmission Timing — Synchronous and
asynchronous
Communications Mode — Half- or full-duplex.
Bits Per Character — 5, 6, 7, 8, 9. 5 bit/character cannot be
selected with parity; 9 bit/character, cannot be selected with-
out parity and available with 833 only.
Data Transfer Rates — Internal (crystal controlled) — 50, 75,
110, 134.5, 150, 200, 300, 600, 1200, 1800, 2400, and 4800
bits per second. 9600 bits per second at 8 bits per character,
half duplex only. Accuracy — within 0.5%. External — Deter-
mined by the DCE or DTE clock.
Parity — Odd, even, or none.
RTS/CTS Delay, (half-duplex mode only) — Programmable
from 0 to 255 ms. If not programmed, defaults to 200 ms.
Accuracy — Within 1% +1 ms,
Trigger — Programmable to require a sequence of 1, 2, or 3
characters.
Trigger Position — Location of last trigger character in Re-
ceive Buffer: Post Trig, 000; Center, 127; Pre Trig, 255.

832 ONLY
< ; ch

y g (SYN), (sy mode only)
— Programmable to require one character, or two equal char-
acters. If not programmed, defaults to ASCII SYN character

Stop Bits (asynchronous mode only) — Responds to one or
more. Transmits 2

833 ONLY
Block Check Characters — CRC-16, CRC-CCITT, LRC
Sy izing Ch (SYN), (synch mode only)

— Programmable to require one or two characters. If not pro-
grammed. defaults to ASCII SYN character.

Stop Bits (asynchronous mode only) — Programmable to 1,
11/2,2

Bit Error Rate/Block Error Rate Tests — Standard 511-bit
pattern stream for 1000-bit blocks; continuous, 105 or 108-bit
block test: stores bits in error, blocks sent, blocks in error, and
sync faults

String Search — Programmable to search for one sequence of
1. 2. or 3 characters

Full duplex DTE simulation

BOTH 832/833
RS-232 DCE CONNECTOR (J1405)

Inputs
Pin 3 Received Data, Pin 5 Clear to Send, Pin 6 Data Set
Ready, Pin 8 Carrier Detect, Pin 15 Transmission Signal Ele-
ment Timing (DCE source), Pin 17 Receiver Element Timing
(DCE source) —
MARK or OFF: —25V =Vin < +0.75V
SPACEOrON: +15V =Vin = +25V
Input Impedance: 3 kQ? =Z in <7 kil
Pin 20 Data Terminal Ready, Pin 24 Transmit Signal Element
Timing (DTE source) — MARK or OFF: -25V =Vin = -3
V. SPACE or ON: +3 V =V in = +25 V. Input impedance
with corresponding pin in DTE connector disconnected: Pin 20
Zin= 40 k. Pin24 Z in = 100 k{2

Outputs
Pin 2 Transmitted Data, Pin 4 Request to Send —
MARK or OFF: Vout = —75V.

SPACEor ON: Vout = +75V
With load impedance: R| =3 k{2

Other
Pin 1 Ground — Connected to pin 1 of DTE connector
Pin 7 Signal Ground — Connected to instrument ground

Pins 9 thru 14, 16, 18, 19, 21 thru 23, and 25 — Connected
through switches (Breakout Panel DIP switches) to their corre-
sponding pins in the DTE connector

RS-232 DTE CONNECTOR (J2205)

Inputs
Pin2T Data, Pin 4 Req to Send —
MARK or OFF: —-25V =V in =+075V
SPACEOrON: +15V =Vin = +25 V.
Input impedance: 3 kf! <2Z in <7 kil
Pin 20 Data Terminal Ready, Pin 24 Transmit Signal Element
Timing (DTE source) — MARK or OFF: —~25V =V in = -3
V.SPACE or ON: +3V =Vin = +25 V. Input impedance with
corresponding pin in DCE connector disconnected: Z in =100
k{2

Outputs

Pin 3 Received Data, Pin 5 Clear to Send, Pin 6 Data Set
Ready, Pin 8 Carrier Detect, Pin 15 Transmission Signal Ele-
ment Timing (DCE source), Pin 17 Receiver Signal Element
Timing (DCE source) —

MARK or OFF: Vout = -75V
SPACE or ON: Vout = +75V
With load impedance: R =3 kil

Other
Pin 1 Ground — Connected to pin 1 of DCE connector

Pin 7 Signal Ground — Connected through a switch (Breakout
Panel DIP switch) to instrument ground.

Pin 9 thru 14, 16, 18, 19, 21 thru 23, and 25 — Connected
through switches (Breakout Panel DIP switches) to their corre-
sponding pins in the DCE connector.

BREAKOUT PANEL
Probe —
Space: +3V -Vin=+25V
Mark:. 25V =Vin= -3V
Input Impedance: =50 k{!
Marker — MARK or OFF: ~25V =V in = -3V
SPACE or ON: 3V = Vin = 425 V (Schmitt input)

+12 Volt Source — +12 V +1 V (no load). Output imped-
ance approx 3 ki! (each pin)

DISPLAY
Buffer Content — 2 hexadecimal digits: 7-segment, LED
displays
Buffer Location — 3 decimal digits: 7-segment, LED displays
Data Source — DCE. DTE: 2 LED indicators
Error — Parity, Frame: 2 LED indicators
No Trig, No Syn — 2 LED indicators

RS-232 Control Lines — DSR, CD, CTS, RTS, DTR, and
MARKER: 6 LED indicators

Probe — Mark. Space: 2 LED indiators
PHYSICAL CHARACTERISTICS

Dimensions (approx) cm in
Width 33 13
Height 10 4
Length 31 12

Weight kg Ib
Net 5 1

MEMORY

Receive buffer is 256 characters and send buffer is 255 charac-
ters. Basic instrument contains in memory a group of 7 sepa-
rate standard test messages such as "THE QUICK BROWN
FOX —" and the full ACII Alphanumeric set.

There is provision in the 832/833 for installation of user defined
and programmed EPROMs containing messages specific to
particular tests. A total memory space of 2048 characters is
available for user specification.

POWER REQUIREMENTS
Line Voltage Ranges —
115V —90t0 132V
230V — 180 to 250 V
Line Frequency Range — 48 to 440 Hz.
Power Consumption — = 15 watts.

ENVIRONMENTAL
Temperature — Operating: 0° to +50°C (+32° to +122°F).
Nonoperating: - 55° to +75°C (—67° to + 167°F).
Humidity — 5 cycles (120 hrs), 30° to 60°C, 95% relative
humidity
Altitude — Operating: To 4500 m (15,000 ft) . Nonoperating:
To 15,000 m (50,000 ft).
Vibration — Cycle the vibration frequency from 10 to 55 to 10
Hz (linear or logarithmic sweep) for a duration of 15 minutes in
each major axis at a displacement of 0.64 mm (0.025 in) p-p.
Dwell for 10 minutes in each major axis at any resonant
frequency.
Shock — 50 g's, 1/2 sine, 11 ms duration, three shocks in
each major axis for a total of 18 shocks.

INCLUDED ACCESSORIES

Both 832/833
RS-232 cable assembly (012-0815-00), jumper set (198-4006-
00). power cord (161-0066-00),Y-Connector (012-0893-00) 833
only

ORDERING INFORMATION
832 Data Comm Tester..........cccceerneneee. $1995
INSTRUMENT OPTIONS
DATASPEED 40 ROM Option DA .........cccoovemnucinuanns Add $210
IBM 3270 Exercizer ROM Option 0B.. Add $210
Current Loop Interface Option 02... Add $300
High-Level Data Link Control (HDCL)

Option 03 Add $325
OPTIONAL ACCESSORIES

Self Test Adapter — 067-0878-00.........c.cccoevnrvmrcinniarns $100

Current Loop Pod Accesory — 015-0361-00............... $325

Carrying Case — 016-0672-00..........cccccururmnucenunnsesnsneens $70

ORDERING INFORMATION
833 Data Comm Tester ......... sssnssasssasss. S27 50
DATASPEED 40 ROM Option 0A Add $210
IBM 3270 Exercizer ROM Option 0B Add $210

Current Loop Interface Option 02 .... Add $300
OPTIONAL ACCESSORIES

Self Test Adapter — 067-0878-00 ..........cccooeivrunicinnanns $100

Current Loop Pod Accessory — 015-0361-00 ............ $325

Carrying Case — 016-0672-00 .........c.ccoeremunmneaeensnaennns $70
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DATA COMMUNICATION TESTERS
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830 SERIES Product Line Comparison

_832 833 834
Operation Modes
Monitor Yes Yes Yes
DCE simulate Yes Yes Yes
DTE simulate No Yes (FDX only) Yes
Bit Error Rate Testing No 511 Pattern Multiple Patterns*
Bias Distortion Test No No Yes*
Inverted Data Capabilities No No Yes*
Self Test Functional Functional Functional & Diagnostic
Maximum Data Transfer Rate 9.6K baud 9.6K baud 19.2K baud
Separate Transmit/Receive Rates No No Yes*
Memory
Receive buffer (characters) 256 256 2699
Send buffer (characters) 255 255 3000
User PROM (characters) 2048 (data only) 2048 (data only) 16K (data or program sequence)
Receive buffer search No Yes Yes

Display
No. of characters & type

3 address + 2 data

7 segment LED

3 address + 2 data

7 segment LED

12 data & 4 scratch pad
5x7 matrix flourescent

Operating Controls

Operator menu No No Yes
Programmed sequences No No Yes (manual or from ROM pack)
Initialization Fixed default Fixed default Fixed default, program
or manual or manual initialization, manual
Programmable timeout No No Yes
Triggering/Trapping
Strings 3 characters 3 characters 1-5 characters (non-
masked) 1-25 characters
(masked)
Errors No No Yes
Events No No Yes
Error Check
Parity check Yes Yes Yes
Frame check Yes Yes Yes
Block check function
Generate No Yes Yes
Check No Yes Yes
Type None LRC, CRC, CRC 16, LRC, CRC-16,
CRC-CCITT CRC-CCITT,CCC-6*
Auto CRC Insertions No No Yes*
Programmable: No No Yes
Stored programs No No 99 steps(extendable through overlays®)
Stored messages 255 characters 255 characters 3000 characters
Recallable keystroke sequences No No Yes
Counters No No Yes*
Optional Interfaces
Current Loop Yes Yes Yes
RS449 (RS422, RS423) No No Yes
MIL STD 188C No No Yes
Codes
Standard Hex Hex EBCDIC, ASCII, HEX
Optional* None None Correspondence, Baudot, Sabre, Reverse
Hex, User Defined
Data Communications Environments
Asynchronous Monitor/Simulate Monitor/Simulate Monitor/Simulate
Bisynchronous Monitor/ Monitor/ Monitor/Simulate
Limited Simulate Limited Simulate
HDLC/SDLC Monitor Monitor Monitor/Simulate*
X.25 No No Monitor/Siimulate*
PARS/IPARS No No Monitor/Simulate*
Net Weight 111b 1151b 12 b
Price $1995 $2750 $3990

*Provided or enhanced with appropriate ROM pack.
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DIGITAL
TESTER

851

Designed for Digital Field
Service Applications

Small and Lightweight

The 851 Digital Tester is an easy-to-operate first-
line service tool used to troubleshoot and main-
tain a wide range of digital equipment.

With this portable digital tester (only, 6 kg, 13 Ib),
a first-line service engineer can make many of the
same measurements that now require an oscillo-
scope, DMM, counter, timer, logic probe, ther-
mometer and special purpose test equipment.

One knob lets you dial 22 functions to perform a
wide variety of tests and measurements. Eleven
functions measure timing, two register plus and
minus peak voltages, three carry out DMM mea-
surements through separate leads and one reads
line voltage at the outlet. Another function allows
you to take temperature readings with an optional
temperature probe. The 851 also measures its
four input thresholds to adjust to the logic levels
of the equipment being serviced.

All functions are completely autoranging and the
indicator lights tell you exactly what range is
being used

CHARACTERISTICS
INPUTS
(ACV, DCV, ©)
R and Cap — 10 M2 +1% and =100 pF.

Red to black terminal. (Volts only.)

Max Safe Input Voltage — +500 V (peak) ACV/DCV (=1
kHz)

Resistance

Ranges — 200 (2, 2 k{2, 20 k2, 200 k2, 2 M2, 20 M2, and 50
Me2.

AC VOLTS
(Average responding RMS calibrated for sinewave.)
Ranges — 2 V, 20 V, 200 V, and 350 V.
Accuracy —

2Vand20 V
+ 0.5% or reading +4 counts, 40 Hz to 1 kHz
+ 2% of reading +4 counts, 1 kHz to 25 kHz.
> 9% full scale.

200 V and 350 V
+0.5% of reading +4 counts, 40 Hz to 1 kHz.

Extended temperature range. add + 0.2%.

DC VOLTS

Ranges — 2 V, 20 V, 200 V, and 500 V.
Accuracy —
2V, 20V and 200 V: +0.1% of reading +3 counts
500 V: +0.15% of reading + 3 counts.
Extended temperature range: add + 0.05%.

LINE VOLTAGE
Range — 90 to 132 V and 180 to 250 V.
Accuracy — + 3% of reading

TEMPERATURE
Range — - 55° to +150°C
Accuracy — +2°C (0.01° resolution). Extended temperature
range: add +1°C
INPUTS
(3 probes; one for each channel A, B, C.)
and C — 10 MQ and =12 pF
Max Safe Input Voltage — + 500 V at probe tip (=50 kHz).

Threshold Levels — Variable (4 controls) range: +30 V; seta-
bility + 10 mV.

TTL (nominal, in detent position) — Input A LO + 0.7 V; HI
+21V.inputBandC + 14 V.

Input Filter (Narrow pulse rejection) — Max input rep rate for
pulse rejection = 20 MHz

Range — Off and 50 ns +20% to >>300 ns. Channel to chan-
nel delay mismatch: < 100% of setting.

POSITIVE AND NEGATIVE

PEAK VOLTS
Range — +30 V.

Accuracy — +2% of reading +3% of p-p signal +90 mV.
Max time between recurrent peaks, 25 ms. Peak amplitude
must be maintained for at least 25 ns. Extended temperature
range: add + 1% of reading + 1% of p-p signal + 10 mV.

FREQUENCY

Ranges — 100 kHz (1 Hz resolution), 1 MHz, 10 MHz, and 35
MHz

Accuracy — +0.005% of reading + 1 count.

TIME MEASUREMENTS

(Period. pulse width, transition time, time interval, and coinci-
dence time.)

Ranges — 1 ms (10 ns resolution), 10 ms, 100 ms, 1 s,
and 10 s.

Minimum Time Interval — 20 ns.
Accuracy — +0.005% of reading + 1 count + Trigger Error.

COUNTING
(Totalize, frequency ratio, events count. and transitions count.)
Range — 0 to 99,999

Max Input Frequency — 35 MHz (except 17.5 MHz for transi-
tion counting).

Accuracy — + 1 count, +A Input event or transition frequen-
cy multiplied by the Time Interval Trigger Error

DUTY FACTOR
Range — 0 to 100%
Input Freq Range — 40 Hz to 10 MHz.
Min Pulse Width (H! and LO portions) — 50 ns.

READOUT
Type — 5 digits, fully buffered 7 segment, 0.5 in LEDs
Polarity Indication —
readings
Overrange Indication — Display flashes

+ for positive readings, — for negative

FUNCTION

Range Indicators — LEDs show function ranges in {2, k2, MQ,

MHz, kHz, ms, us and V.

Logic State Indicators — Red, yellow, and green LEDs show

valid and invalid logic state inputs for CH A. Red and green

LEDs show logic states above or below the threshold set for
. CH B and C. Any state change indication is sustained

long enough to be visible.

Threshold Lock Indicator (LO > HI) — Red LED indicates

when CH A LO and HI thresholds are locked together (LO

threshold setting is higher than the HI setting).

PHYSICAL CHARACTERISTICS

Dimensions (approx) cm in
Width 33 13
Height 31 12
Depth 18 7

Weight kg b
Net 6 13

POWER REQUIREMENTS
Line Voltage Range — 90 to 132 V or 180 to 250 V.
Frequency — 48 Hz to 440 Hz
Power Consumption — 57 watts max.

ENVIRONMENTAL CAPABILITIES
Ambient Temperature — Operating: +15°C to +40°C.
Nonoperating: —40°C to +75°C. Extended operating range
+5°C to +50°C
Altitude — Operating: to 10,000 ft. Nonoperating: to 35,000 ft.
Vibration — Operating: 15 minutes along each of the 3 major
axes, 0.06 cm (0.025 in) p-p displacement (4 g's at 55 Hz) 10 to
55 to 10 Hz in 1 minute cycles. After cycle vibration in each
axis, hold frequency steady at 55 Hz for 10 minutes. All major
resonances must be above 55 Hz.
Humidity — To 90% at 30°C Tektronix Test Method #1 90%
relative humidity at 30°C for 4 hours
Shock — Two shocks at 30 g's, 1/2 sine, 11 ms duration, each
direction along each major axis. Total of 12 shocks.
EMC — Reference Mil Standard 461A-462 susceptibility as
specified. Conducted emission, relax 10 dB. Radiated emis-
sion, relax 15 dB <100 MHz and relax 25 dB =100 MHz.

INCLUDED ACCESSORIES

Three signal probes (010-0280-00), two DMM probes (012-
0732-00).

ORDERING INFORMATION
851 Digital Tester ...........cccereerernnnee.. $2920

INSTRUMENT OPTION
Option 01 (with temperature probe)

Add $160

OPTIONAL ACCESSORIES
Temperature Probe — 010-6430-00 ..
Rain Jacket — 016-0639-00 ....
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Need to test complex
devices?

Tektronix has the solution.

At Tektronix, we've looked to the future to
see what test problems the new device
technology will create. Problems like in-
creased complexity, faster speeds and
higher pin count are only a few which con-
tinue to shape the rapidly changing device
technologies. We've created a complete
line of automated test systems to be ready
to solve the problems of today...and
tomorrow.

The S-3200 Series can solve
your device testing problems

Tektronix is ready now to provide the exper-
tise, people, systems and software to tackle
your existing test problems as well as the
future problems you'll encounter. New or un-
usual device parameters do not present an
impossible task. The versatility that's built
into every S-3200 system is based upon
field proven hardware and software that
gets the job done.

Only one software language
to learn...
TEKTEST

Each system uses the same highly ad-
vanced software...TEKTEST. Using
TEKTEST, the test engineer can easily and
quickly generate, edit, and debug programs
for device testing or characterization and
then transfer these programs from one sys-
tem to the other. And, using our foreground-
background capability, up to four users can
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be programming or compiling data in the
background while testing occurs uninter-
rupted in the foreground. Also, Terminal
Control Mode, our powerful debug tool,
gives the test engineer total control of the
test problem. Ease of operation simplifies
testing. And, all the systems feature highly
sophisticated data reduction and graphics,
making the test results manageable and
easily understood.

New devices present new challenges

New devices such as codecs, linears, and

the ever-changing digital ICs present contin-

ual evolving complexity in device testing.
And, the increasing amount of both analog
and digital on the same chip continues to
push technology. Tektronix offers the ana-
log and digital capability to meet these

unigue test requirements. In fact, captive
manufacturers of devices buy Tektronix sys-
tems for this advantage. Tektronix, also a
captive device manufacturer, has been test-
ing their own hybrids over the years, and
this expertise provides an in-depth under-
standing in device testing.

At Tektronix, we've built on our past exper-
ience and knowledge about device testing
to create a total, compatible line of LSI/VLSI
test systems that can help solve your test
problems — now and in the future.
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S-3275 ()

“Superior
hardware and
software to meet
the challenge of
LSI/VLSI memory
device
technology”

Independent 1/O Control on a Cycle-by-cycle
Basis at Each Pin

16 Programmable Driver/compare Phases

16 Programmable Timing Sets Each Avail-
able on a Cycle-by-cycle Basis (Split-cycle)

Full Functional Data (Force, Inhibit, Com-
pare, Mask) to all Pin Electronics Cards at 20
MHz Test Speed

Versatile Driver Formats

Test Devices with Up to 128 Pins

Single-shot Timing

Advanced Graphics and Data Reductlon

Uses TEKTEST IlI*, a Device-oriented Test
Language with Networking Capability

Up to 64 D70 Pin Electronics Cards
Each with

Independent | and O Pins
Independent drive and compare levels
4 k shift register pattern memory

Dc and 50 ! access to | and/or O
Independent 1/O switching control

16 Phase Clock Generator

125 ps resolution on clock pulse width and edges

Cycle period — 500 Hz to 20 MHz in 2 ranges

Cycles may be generated in a free-running mode or by external
synchronization to the DUT, and the mode may be switched on
a cycle-by-cycle basis by the Pattern Controller

Clock Phases in anyf?wen set may be programmed to be al-
ways on or always o

Up to 20 MHz maximum clock rate

M y Pattern P

Pattern Sequencing
Utilizes loops, subroutines, and list pointers to control pro-
gram flow
Branches on condition and interrupts
Subroutines and loops with single or multiple pattern vec-
tors may be nested up to 15 deep
Interrupts from ERROR conditions, a programmed time in-
terval or CYCLE count, and the system controller may be
utilized to modify program flow

Algorithmic Pattern Generator
Separate, but identical, X and Y address generators —
each 12 bits wide
Each generator contains a 16 word register file plus 12 bit
maximum address, minimum address, and base address
registers
The address generator output is computed in an ALU, us-
ing an instruction word as operands
X and Y addresses may be scrambled by the contents of
the Topological Memory (12 bits by 4k words)
The data generator produces 16 FORCE and 16 COM-
PARE bits
A control (Z-axis) generator is used to provide forcing data
for R/W, chip selects, etc
Normal stored pattern memory data or APG data may be
selected each cycle at full clock rate
Dc Parametric Stimulus System
Force voltage 0 to +100 V in 10 mV increments
Optional force voltage 0 to +10 V in 1 mV increments
6 DUT power supplies with programmable current limit and
Kelvin sensing
Force current from 0 to +200 mA in 1 uA increments
Optional force current + 1 nA full scale

Dc Parametric Measurement System

Differential or single ended voltage measurements

Measure voltage range from + 100 mV full scale to + 100 V full
scale

Measure current range from + 100 nA Full scale to +450 mA
full scale

Optional current measurement range from +100 pA to + 100
nA full scale

Single-Shot Time Measurement System

Triggerable to allow functional preconditioning

Uses functional comparators for strobing and level detection
50 ps resolution (100 ns range)

50  Switching Matrix

4 channels standard

High fidelity analog stimulus path to DUT

High fidelity analog measurement path from DUT, direct or
buffered
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Foreground/Background Disk Operating System

Floating point hardware for calculating speed

Multi-user environment for program development and data
analysis

TEKTEST Il high level software language

Interactive Program Debugging Mode (PDM)

Terminal Control Mode (TCM)

Graphics data capability in user programs

Complete utility pfogram library

Networking, O g S Software

Enables mulnple test systems to communicate with a host
computer, intermediate processor, or among themselves;
Allows more efficient operation of the test systems due to the
sharing of resources; and

Provides error-free transfer of data for storage or processing

Full User Support Program

VERDICT system diagnostic and verification package
RECAL computer guided system recalibration package
Spares kits for system items and options

90 days on-site warranty (parts and labor)
Applications training credits

Maintenance training credits

P | m r'-x i

2 cnannels simultaneously digitized

2 mV per division to 25 V per division

100 ps per division to 500 ms per division

Triggerable with system clock or external instruments
Software for signal averaging, pulse analysis, Fast Fourier
Transform, harmonic distortion, etc.

Vertical and horizontal internal references

Optional Instrumentation
|EEE-488 bus interface
Digital voltmeters

Digital counters

Pulse generators
Waveform synthesizers
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S-3250

“Fast,
efficient,
accurate,
production
test system.”

Interfaces with Popular Handlers and
Probers

20 MHz Clock Rate

High Through-put

Minimum Operator Interface

Fast Change-over

Uses TEKTEST lll b

Easy to Program and Edit

Maximum System Run-time, Since Program-
ming can Occur During Testing.

Up to 64 D70 Pin Electronics Cards
Each with

Independent | and O pins
Independent drive and compare levels
4 k shift register pattern memory

Dc and 50 (! access to | and/or O
Independent 1/O switching control

7 Phase Clock Generator

Free running or externally synchronized modes

1 ns positioning resolution of all edges

Up to 20 MHz maximum clock rate

Optional 14 phase clock

Dc P ric Sti Sy

Force voltage 0 to + 100 V in 10 mV increments

Optional force voltage = 0 to +10 V in 1 mV increments

6 DUT power supplies with programmable current limit and
Kelvin sensing

Force current and 0 to + 200 mA in 1 uA increments

Optional force current + 1 nA full scale

50  Switching Matrix

2 channels standard, 4 channels optional

High fidelity analog stimulus path to DUT

High fidelity analog measurement path from DUT, direct or
buffered

Dc Parametric Measurement System

Differential or single-ended voltage measurements

Measure voltage range from + 100 mV full scale to + 100 V full
scale

Measure current range from + 100 nA full scale to +450 mA
full scale

Optional current measurement range from + 100 pA to +100
nA full scale
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Foreground/Background Disk Operating System
Floating point hardware for calculating speed
Multi-user environment for program development and data
analysis

TEKTEST Il High level software language

Interactive Program Debugging Mode (PDM)

Terminal Control Mode (TCM)

Graphics data capability in user programs

Complete utility program library

Full User Support Program

VERDICT system diagnostic and verification package
RECAL computer guided system recalibration package
Spares kits for system items and options

90 days on-site warranty (parts and labor)
Applications training

Maintenance training

Optional Single-Shot Time Measurement System
Triggerable to allow functional preconditioning

Uses functional comparators for strobing and level detection
50 ps resolution (100 ns range)

Optional Pattern Random Access Memory (PRAM)

1 k or 4 k memory depth

32 bits control and 64 bits pattern data

Match mode (start when ready)

Pattern source selection (S/R or PRAM) on-the-fly
Loop and subroutine capability for pattern compression

TEKTEST

Optional Instrumentation
IEEE Bus interface

Digital voltmeters

Digital counters

Pulse generators
Waveform synthesizers

Optional Waveform Digitizer

2 channels simultaneously digitized

2 mV per division to 25 V per division

100 ps per division to 500 ms per division
Triggerable with system clock or external instruments
Software for signal averaging. pulse analysis, Fast
Fourier Transform, harmonic distortion, etc

Vertical and horizontal internal references

Optional Memory Pattern Generator

Independent X and Y address generators, up to 12 bits each
Data generator up to 32 bits

Algorithmically programmed

Stores error addresses as test proceeds at clock rate



“Field proven
device
characterization/
production

test system.”

Uninterrupted Error Storage at 20 MHz

Multiple Pattern Sources

Versatile Driver Formats

14 Programmable Channels of Timing
Information

Test Devices with Up to 128 Pins

Single-shot Timing

Advanced Graphics and Data Reduction

Uses TEKTEST llI®, a Device-oriented
Test Language

Easy to Program and Edit

True Foreground/Background Timesharing

Up to 64 D70 Pin Electronics Cards

Each with

Independent | and O Pins

Independent drive and compare levels

4 k shift register pattern memory

Dc and 50 ¢ access to | and/or O

Independent |/O switching control

14 Phase Clock Generator

Free running or externally synchronized modes

1 ns positioning of all edges

Up to 20 MHz maximum clock rate

Pattern Random Access Memory (PRAM)

1 k memory depth (4 k optional)

32 bits control and 64 bits pattern data

Match mode (start when ready)

Pattern source selection (S/R or PRAM) on-the-fly
Loop and subroutine capability for pattern compression
Dc Parametric Stimulus System

Force voltage 0 to + 100 V in 10 mV increments
Optional force voltage 0 to + 10 V in 1 mV increments
6 DUT power supplies with programmable current limit and
Kelvin sensing

Force current from 0 to + 200 mA in 1 xA increments
Optional force current +1 nA full scale

Dc Parametric Measurement System

Differential or single ended voltage measurements

Measure voltage range from + 100 mV full scale to + 100 V full
scale

Measure current range from + 100 nA full scale to +450 mA
full scale

Optional current measurement range from + 100 pA to + 100
nA full scale

Single-Shot Time Measurement System

Triggerable to allow functional preconditioning

Uses functional comparators for strobing and level detection
50 ps resolution (100 ns range)

50 Q Switching Matrix

4 channels standard

High fidelity analog stimulus path to DUT

High fidelity analog measurement path from DUT, direct or
buffered

Foreground/Background Disk Operating System

Floating point hardware for calculating speed

Multi-user environment for program development and data
analysis

TEKTEST Il high level software language

Interactive Program Debugging Mode (PDM)

Terminal Control Mode (TCM)

Graphics data capability in user programs

Complete utility program library

Full User Support Program

VERDICT system diagnostic and verification package
RECAL computer guided system recalibration package
Spares kits for system items and options

90 days on-site warranty (parts and labor)
Applications training credits

Maintenance training credits

Optional Waveform Digitizer

2 channels simultaneously digitized

2 mV per division to 25 V per division

100 ps per division to 500 ms per division

Triggerable with system clock or external instruments
Software for signal averaging, pulse analysis, Fast Fourier
Transform, harmonic distortion, etc

Vertical and horizontal internal references

o I'M

P y Pattern G

Independent X and Y address generators, up to 12 bits each
Data generator up to 32 bits

Algorithmically programmed

Stores error addresses as test proceeds at clock rate
Optional Instrumentation

IEEE-488 bus interface

Digital voltmeters

Digital counters

Pulse generators

Wavelorm synthesizers
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S-3280

“Ultra
high-speed
logic device
testing with
superb
accuracy.”

100 k ECL Testing

Precision Fixturing

Sub-nanosecond Measurements

Full Graphics and Data Reduction Package

High Speed Drivers

Sampling for Waveform Analysis

Uses TEKTEST IlII*

Simple to Program and Edit

Tests High Speed Logic

CML Capability

TYPICAL DRIVER WAVEFORM

( I T T T T T
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Up to 64 D8O Pin Electronics Cards

Each with

Sub-nanosecond driver

High accuracy 50 ¢! comparators
Independent drive and compare levels
4 k local memory pattern

Dc and 50 @ access to | and/or O
Independent I/O switching control

7 Phase Clock Generator

Free running or externally synchronized modes
1 ns resolution of all edges
Up to 20 MHz maximum clock rate

Pattern Random Access Memory (PRAM)

1 k memory depth ( 4 k optional)

32 bits control and 64 bits pattern data

Match mode (start when ready)

Pattern source selection (local memory or PRAM) on-the-fly
Loop and subroutine capability for pattern compression
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Dc Parametric Stimulus System

Force voltage from 0 V to +40 V in 10 mV steps

Force voltage from 0 Vto +10 V in 1 mV steps

6 DUT high resolution power supplies with programmable cur-
rent limit and Kelvin sensing

Force current 0 A to +200 mA in 1 xA steps

Optional CF-1 force current from 0 A to 200 pA; 0.05%
resolution

Dc Parametric Measurement System

Differential or single ended voltage measurements

Measure voltage range from + 200 mV full scale to +40 V full
scale

Measure current range from + 100 nA full scale to +450 mA
full scale

Optional current measurement range from + 100 pA to + 100
nA full scale

Single-Shot Time Measurement System

Triggerable to allow functional preconditioning

Uses functional comparators for strobing and level detection
50 ps resolution (100 ns range)

50 2 Switching Matrix

2 channels for external access to/from each DUT pin under
programmable control

High fidelity analog stimulus path to DUT

High fidelity analog measurement path from DUT

Foreground/Background Disk Operating System

TEKTEST Ill high level software language

Multi-user environment for program development and data
analysis

Interactive Program Debugging Mode (PDM)

Terminal Control Mode (TCM)

Floating point hardware for calculating speed

Graphics data capability in user programs

Complete utility program library

Full User Support Program

VERDICT system diagnostic verification package
RECAL computer guided system recalibration package
Spares parts kits available for system items and options
90 days on-site warranty (parts and labor)

Applications training

Maintenance training

Optional Waveform Digitizer

2 channels simultaneously digitized

2 mV per division to 200 mV per division

100 ps per division to 500 ms per division

Triggerable from system clock or external instruments
Software for signal averaging. pulse analysis, Fast Fourier
Transform (FFT), harmonic distortion, etc

Vertical and horizontal internal references

Optional Memory Pattern Generator

Independent X and Y address generators. up to 12 bits each
Data generator up to 32 bits

Algorithmically programmed

Stores error addresses as test proceeds at clock rate

Optional Instrumentation
|EEE-488 bus interface
Digital voltmeters

Digital counters

100 k Series ECL Fixturing

Accurate measurements on 100 k ECL devices
Standard ECL Fixturing

Individually wired for specific device type
Accepts Zero Insertion Force (ZIF) sockets

Pulse generators
Waveform synthesizers

Optional 50 2 Prober Interface
Accurate measurement on ECL devices at wafer level
50 (! impedance maintained up to prober pins

Optional Current Mode Logic (CML) Test Capability
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The language of these systems is TEKTEST Ill. It's
a device-oriented language, and is easy to read
and understand since it's very close to English
The architecture of the system was designed so
that programming, editing and debugging all use
TEKTEST Ill. When making corrections in a pro-
gram, there is no need to use a "bridge” language
between the source language and the machine
language. Everything is written in TEKTEST Il
This capability, which we call Terminal Control
Mode, gives the test engineer total control of the
program. When editing a program during the test,
the test engineer can hold power to the device,
make the change, and continue the test. There's
no need to re-sequence the program. And, since

BSE 0 e mudmm 21. ELEURTION = 38 ROTATION »
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the systems also feature true foreground/back-
gound timesharing, up to four test engineers can
be using terminals that can be interfaced to the
system, and the system will continue to test
devices without any through-put loss. Terminal
Control Mode and true foreground/background
make the S-3200s simple and fast to program and
edit

The more complex a device, the more information
you need about that device. But with complexity
can come confusion...unless your test system
makes the picture clearer

The S-3200 Series systems provides you with the
graphics capability to reduce testing data to
manageable, usable form

Training & Support

When you purchase your S-3200 system, we'l
train your test engineers for you. We'll give you
plenty of documentation to give your engineers
continuous support. We'll show them how to get
the most out of this advanced software system,
and we'll show them how to save time on the
system. When future testing problems get really
tough—and they will—you'll have engineers who
know how to cut your test time by using the
S-3200 systems

Tektronix offers basic and advanced training classes in both
programming and maintenance of the S-3200 Series of Semi-
conductor Test Systems. For further training information, con-
tact your local Sales Office or request a copy of the Tektronix
Customer Training Catalog on the return card
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Serious
about reliability?

Then you need
to know about
Tektronix

test systems.

At Tektronix, new product designers team up with
specialists in IC technology and testing known as
Component Evaluation Engineers. Using their
combined expertise, the team compiles informa-
tion on the devices that seem to fit the applica-
tion and then narrow the list to a few good
candidates. Now, Component Evaluation Engi-
neers begin theirr most important function; thor-
oughly evaluating the performance and reliability
of each candidate device

The evaluation process begins by investigating
those device parameters and functions most
critical to the intended application. This some-
times leads to a complete device characteriza-
tion, a process that requires exhaustive testing
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When an IC is characterized, every measurable
parameter and function is tested, actual limits of
performance are determined, and then device
behaviour is documented for all the various sets
of input conditions in all their combinations and
permutations. That's a lot of testing and it can
quickly build mountains of test data. A system
that performs accurate and reliable tests is not
enough. The Component Evaluation Engineer
must also have the tools to reduce the data mass
into a usable form. For device characterization,
the engineer needs a combination general pur-
pose IC test system and a data processing
system — a totally integrated package that both
acquires and processes test and measurement
data

Tektronix Component Evaluation Engineers find
all the qualities described above in TEKTRONIX
S-3200 Series semiconductor test systems. These
systems are used for device characterization,
field failure analysis, IC process evaluation, and
incoming inspection.

Tektronix LSI/VLSI test systems are used by the
world's leading telecommunications companies,
aerospace contractors, computer manufacturers,
semiconductor manufacturers, and by the mili-
tary. Serious about reliability? Then you should
know about Tektronix test systems

i T [ -
‘

For more information about the S-3200
semiconductor test systems, contact the Test
Systems Specialists located in the following
offices

Portland, OR
Los Angeles, CA
Boston, MA
Philadelphia, PA
Woodbridge, NJ
St. Paul, MN

Tektronix UK., Ltd
Harpenden, England

Tektronix
Orsay, France

Tektronix AB
Solna, Sweden

Tektronix Holland N.,V
Badhoevedorp, The Netherlands

Tektronix GmbH
Koln, Germany

Tektronix SpA
Milano, Italy

Tektronix International A.G
Zug, Switzerland

Sony/Tektronix Corporation
Tokyo, Japan

Tektronix Canada Inc.
Montreal, Canada

Tektronix Europe B.V
Amstelveen, The Netherlands
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Digital Analysis System

132 state-of-the-art logic analyzers in
one. Now you can have a single logic anal-
ysis system that is configurable, affordable
and easy-to-use. The new DAS 9100 con-
tains your selected configuration of acquisi-
tion and pattern generation modules, allow-
ing you up to 104 input channels, up to 80
pattern generation channels, up to 330
MHz synchronous acquisition and up to 660
MHz asynchronous acquisition!

Tektronix logic analyzers provide you with
the unprecedented speed and versatity of
the DAS 9100, the microprocessor analysis
capability of the 7D02 and a combination of
features in the portable 308 Data Analyzer.
You'll find that a Tektronix logic analyzer
can save you time and money

Companion instruments include the 7D11
Digital Delay for 7000 Series Oscilloscopes
(page 195), the DD 501 Digital Delay and
WR 501 Word Recognizer for TM 500 Se-
ries (page 267), and the A6701 18-Bit Word
Recognizer (page 348).
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Figure 1. Logic Analyzer Block Diagram

Tektronix offers a broad range of logic analyzers,
for use in design, manufacturing and service. This
section of the catalog includes descriptions of
these products and appropriate accessories.

Although the products differ somewhat, depend-
ing upon the specific applications for which they
were designed, there are some basic architectur-
al components of logic analysis described below.

Also we have provided a selection guide to help
you locate the best set of features for your
specific application.

WHY LOGIC ANALYZERS?

As electronic designers have moved from primar-
ily analog designs to circuit designs with many
digital signals, the requirements for test and
measurement equipment have also changed. For
digital circuits the logic analyzer has assumed a
role similar to that of the oscilloscope for analog
circuits. Like the scope it is a highly flexible
instrument which can be connected to many
different circuit points relatively easily, and it
provides a clear visual display for the user

Logic analyzers come in a variety of sizes and
shapes to fulfill different requirements. There are
portable, light-weight logic analyzers for field
service and larger, more versatile benchtop units
for use In laboratories and manufacturing areas

The logic analyzer is continuing to evolve as new
applications are identified and new features are
required. As you can see from reviewing the
Tektronix logic analyzer descriptions, we are com-
mitted to providing you outstanding value in the
form of performance today and flexibility for the
future
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ARCHITECTURE OF LOGIC ANALYZERS

Now let's look at the basic parts of a logic
analyzer, as shown in figure 1. There are six main
sections in conventional analyzers: input, real-
time preprocessing, memory, clocking and trig-
gering, display, and control. In the new DAS 9100
Tektronix has introduced a seventh basic section:
pattern generation. Let's consider the require-
ments of each section.

Input

Today logic analyzers have from 8 to more than
100 parallel inputs. Typically the inputs are
grouped in 8 or 16 channels per probe. The
threshold voltage for the inputs is variable to
allow for the wide variety of logic devices avail-
able. Each pod also includes an external clock
input and/or a qualifier input, as well as ground
reference lines

Because of the special needs for various signal
types, a variety of probe and accessory hardware
has been developed. For very high speed signals,
short leads are connected to hybrid input circuits
for maximum signal fidelity. To analyze complex
parts such as microprocessors, personality mod-
ules monitor the device and decode the binary
patterns into meaningful mnemonics.

Real-Time Preprocessing

Because of the large amount of data in a digital
system it is often necessary to preprocess the
data. Clock qualification is the process of sorting
data in real time based on the state of a control
signal. Clock qualification sorts the data accord-
ing to the time relationships to other bus signals.
Data qualification is the process of sorting the
data in real time based on the content of the
data. Clock and data qualification increase the
effective size of the acquisition memory and
reduce analysis time. Personality modules often
contain hardware to synthesize clocks, predict
instruction fetches and decode control lines as
well

Memory

Logic analyzers may have two separate memo-
ries. The acquisition memory stores the data
acquired from the circuit under test. Data is
acquired and loaded into memory continuously,
writing over previous data until a trigger event
terminates the acquisition.

Reference memory is used to store a pattern for
comparison. Such a pattern could either be ac-
quired from a circuit operating properly or from an
off-line source such as a simulator. When the
contents of the acquisition memory are compared
with the contents of reference memory, the differ-
ences are highlighted to enable the operator to
see the errors easily.
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Clocking And Triggering

The clocking and triggering area contains word
recognizers and qualifiers which define the trig-
ger event. The trigger event stops the data ac-
quisition and serves as a reference point in the
acquired data. This part of the analyzer also con-
tains circuitry to clock the data acquisition. In
logic analyzer terminology there are two modes
of clocking: synchronous and asynchronous. In
synchronous mode the analyzer is clocked from
the circuit under test. Since in most digital sys-
tems today events in the circuit are driven by a
system clock, the logic analyzer must also be
able to use the system clock in order to know
when to detect events. In asynchronous mode
the analyzer clock is provided by the analyzer,
so there is no synchronization (except the trigger
event) with the circuit under test. Asynchronous
clocking allows the logic analyzer to sample the
data at faster rates than the system data rate
and thereby provide time resolution of events oc-
curring faster than the system clock rate. Syn-
chronous clocking is usually used for watching
state flow related to software. Asynchronous
clocking is usually used to acquire hardware tim-
ing information.

There are four types of word recognition: simple,
sequential, nested, and non-sequential.

Simple word recognition is the ability to recog-
nize a single event defined by a word made up
of selected input channels. For example, a 64
channel logic analyzer can have a word
recognizer register of up to 64 bits which de-
scribe an event.

Sequential word recognition is the natural exten-
sion of simple word recognition. Simple events
are combined sequentially to define a compound
event. For example, if you expect events A, B,
and C to occur in that order, you can set the
trigger to look for a valid output from word
recognizer A, followed by a valid output from
word recognizer B, followed by a valid output
from word recognizer C to trigger and end the
acquisition. The trigger will occur only after all 3
events have occurred in the proper order.

Nested word recognition introduces the ability to
monitor conditional branching. For example,
event A might occur, followed by event B, fol-
lowed by either event C or event D. Program
flow might often include events A and B, with
the choice between C and D determining the
next sequence of events. The branching must
be monitored, since the flow of the program de-
pends on it.

Non-sequential word recognition is similar to se-
quential and nested word recognition except
that the trigger can follow a software algorithm
where the next event depends upon the result of
a test. For example, a command parsing algo-
rithm is non-sequential.

Event counters and delay timers increase the
versatility of the logic analyzer trigger. An event
counter counts the number of occurrences of an
event. Using the event counter, you instruct the
logic analyzer to trigger only after the nth occur-
rence of the event. A delay timer works similarly,
except that the trigger is delayed a given length
of time rather than waiting for the nth event.

Trigger arming allows a logic analyzer to acquire
data based on two different clocks. One section
of the analyzer monitors data lines at the system
clock rate until a trigger event is found. It then
arms another section of the analyzer running at a
high asynchronous clock rate to allow it to trig-
ger and acquire high speed timing information.
The event which triggers it could be a trigger
event detected independently or it could be a
programmed delay from the arming signal, or a
combination of both.

An example of arming is when you want to inves-
tigate high speed hardware phenomena such as
control pulses to a microprocessor but you want
to monitor address lines to determine when to
investigate the control lines. When the analyzer
section monitoring the address lines at slower
speed finds the proper trigger event, it enables
the other analyzer section running at higher
speed to take a high-resoolution look at the con-
trol lines. Note that the analyzer section monitor-
ing the address lines must be clocked synchro-
nously, while the other section is clocked
asynchronously.

Display

If you think for a moment about how much data
you can acquire with a logic analyzer, you will
quickly realize that it is extremely important to
manipulate and display the data carefully to be
able to find the significant points quickly and reli-
ably. Tektronix logic analyzers give you consider-
able flexibility, so that you can see the data you
need the way you want to see it.

There are three basic types of output display:
timing diagram, state table, and mnemonic dis-
assembly. For the timing diagram the data
stored in memory are used to construct a muilti-
trace waveform drawing which looks a lot like a
multi-channel display on an oscilloscope. The
timing diagram is usually the preferred method
to observe data acquired asynchronously at high
speeds. It helps the user locate hardware faults.

The state table allows the user to observe data
describing the state of the circuit under test in
tabular form. It is the preferred output for data
acquired synchronously. The data is much more
readable if it can be grouped into fields and dis-
played in octal or hexadecimal format, as well as
in binary. Also the ability to group the data in
fields relating to the circuit under test rather than
to the logic analyzer probes makes it easier to
understand what is really happening.

Mnemonic disassembly allows the user to ob-
serve the data in the state table in much more
readable form. For example, it is much easier to
understand the event flow of a microprocessor
when the instruction codes are shown rather
than the numerical machine code. That is also
true for messages in a character code such as
ASCIl and for transactions on a bus such as the
GPIB. Some mnemonic disassembly tables may
be built into the hardware of the logic analyzer
as you purchase it, but it is also helpful if you
can define your own mnemonics.

Instrument Control

As you can appreciate from the descriptions
above, the logic analyzer offers you great flexibil-
ity. To use this flexibility you must set up the in-
strument to acquire data in the manner you de-
sire and you must be able to display it the way
you want. To do all this with conventional knobs
and switches would be very cumbersome. So
Tektronix has provided the ability to deal with
each logic analyzer in the optimum way for the
application. Since the 7D01 is intended for hard-
ware oriented people, it looks more like a hard-
ware controlled box. The 7D02 programming is
optimized to allow you to follow the program flow
of a microprocessor. Through extensive use of
menus the DAS 9100 allows you to specify a
large number of parameters quickly and easily.
The 308 is four instruments in one, compact in
size, useful in both design and service.

An important aspect of control of logic analyzers
is the interface to external controllers and
peripherals. The user of instrumentation can
save significant time as intelligent instruments
talk to each other to speed up the testing pro-
cess. Also, the ability to work with controllers al-
lows the same instrument to be used in both de-
sign and manufacturing.

Pattern Generation

The traditional logic analyzer observes the circuit
under test. Obviously, to observe the circuit and
acquire meaningful data, something meaningful
must be happening at the circuit. In the past the
user has had to set up a separate stimulus in-
strument to drive the circuit in some known way
in order to collect meaningful data. Often a lot of
effort and time is expended in developing a suit-
able fixture. This is true especially during the ear-
ly stages of design when the circuit to be tested
cannot be tested in the environment of other
known good circuitry.

The DAS 9100 is the first logic analyzer to have
both stimulation and observation capability in the
same instrument. It saves significant time for the
designer, since he can set up a program to stim-
ulate his circuit in the same way that he sets up
the rest of the logic analyzer -- with prompted
menus. Since the pattern generator allows
algorithmic generation of data, a relatively short
program can create a much larger sequence of
data to drive the circuit under test. The pattern
generator can be programmed to behave like
the environment in which the circuit is to be
used, so that the designer can test parts of a
circuit design before all the prototypes are
ready

In addition, the tests created for the pattern gen-
erator can ultimately form the basis for evalua-
tion and manufacturing tests. The pattern gener-
ator stimulates the circuit under test, the data is
acquired in the acquisition memory and then
compared to the contents of the reference mem-
ory to identify errors.
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LOGIC ANALYZER SELECTION GUIDE

The guide which follows helps you to locate
which Tektronix logic analyzers are best suited
to your specific needs for applications and fea-
tures. Since the guide is only a summary of the
most salient points, you will find more information
in the product descriptions which follow. Or call
your Tektronix representative for assistance.

7
APPLICATION/FEATURE 308 7D02 9101 9102 9103 9104 9109 §E§
Bus Measurements:
Trigger on simple program execution X X X X X X X X
Trigger on complex program execution X X X X X
Measure execution time interval and state count X
Data qualification X

Stimulate bus transfers X X X
Relate program execution to data X X X X X
Relate program execution to asynchronous control X X X X X
Analyze serial data transfers/communications interface X
Simultaneous state & timing X X X X
Time aligned state & timing X X X
Analyze asynchronous timing and glitches X X X X X X X
Microprocessor mnemonics X X X X X
User defined mnemonics X X X X X
Analyze GPIB transactions X X X X X X
Stimulation Capabilities:
Pattern compression X X X X
Synchronous clock output X X X X
Programmable strobe outputs X X X X
External control lines X X X X
Tri-state capability X X X X
Level swings selectable by pod X X X X
Service:
On-site X
Depot level X X X X X
Remote control X
Hardware Debugging:
Glitch capture X X X X X X
Glitch triggering X X X X X
Synchronous acquisition speed 20 MHz 10MHz 100MHz 25MHz  100MHz 100 MHz 25MHz 50 MHz
100 MHz
330 MHz
Asynchronous acquisition speed 20 MHz 50MHz 100MHz 25MHz 100 MHz 100 MHz 25 MHz 100 MHz
’ 100 MHz
330 MHz
660 MHz
1.5 ns timing resolution X
Simultaneous state & timing acquisition with time alignment X X X
Test fixture elimination X X X X
System Capabilities:
Mass storage X X
Programmable via RS-232C X
Programmable via GPIB X
Display hard copy X X X X X
Trigger output X X X X X X X
Trigger input X X X X X X X
Modular and expandable X X X X X X
7000 Series compatible X X
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DAS 9100 pata Analysis System

Up to 104 Acquisition Channels

Synchronous Acquisition to 330 MHz

Asynchronous Acquisition to 660 MHz

Up to 80 Channels of Pattern Generation to
25 MHz

An Architecture for Future Growth

Easy to Learn and Easy to Use

Affordable

The digital evolution, especially microprocessor
technology, has touched every facet of electronic
instrumentation. Bus structures have become
wider, faster, and more complex. This has led to
an increase in total hardware and software de-
sign complexity. These events created a need for
a new state-of-the-art general purpose logic ana-
lyzer. The DAS 9100 is that logic analyzer. Its
configurable capabilities allow for data acquisi-
tion, stimulation and remote control to provide
optimum performance in a broad range of test
situations.

For high speed data acquisitions, the DAS 9100
provides clock rates to 330 MHz synchronous and
660 MHz asychronous. Also, data storage can be
up to 4096 bits per channel to capture the data
you want

To accommodate wider, more complex bus appli-
cations, the DAS 9100 provides up to 104 chan-
nels of data acquisition. Also, glitch capture, split
clocking, up to 7 clock qualifiers, and multiple
levels of sequential triggering help you pinpoint
problem areas in your system. For extra difficult
problems, the trigger arms mode provides the
capability to look at address/data bus transac-
tions and asynchronous handshaking events si-
multaneously. And, the DAS 9100 goes one step
further by displaying the data time aligned in both
timing and state table displays.

If you're doing prototype debugging, the DAS
9100 lets you define your own mnemonic labels
for monitoring data flow. With pattern generation
you can stimulate the prototype with a known
pattern up to 80 channels width plus
programmable strobes, and truly analyze the
results

And, best of all it's easy to use. A straight forward
menu-driven user interface let's you concentrate
on solving your problem, not on learning how to
operate the DAS 9100.

DAS 9100 — A New Concept in Logic
Analysis

Modularity is the key to the DAS 9100. The
mainframe accommodates plug-in card modules,
chosen by you according to your specific needs
In all, you've got over 132 modular combinations
with which to work

Four data acquisition card modules combine to
offer asynchronous acquisition speeds up to 660
MHz and synchronous acquisition speeds up to
330 MHz. Timing resolution down to an unprec-
edented 1.5 ns. And, data widths from 8 channels
at 660 MHz, to 104 channels at 25 MHz

TABLE |

DATA ACQUISITION MODULES

91A04 & 91AE04""

Full Channel High Resolution

Characteristics *91A32 91A08 Mode Mode
Number of
Channels Per
Module 32 8 4 2
Resolution/
Sample Freq 40 ns/25 MHz 10 ns/100 MHz 3 ns/330 MHz 1.5 ns/660 MHz
Modules Per 1 91A04 191A04
System 3 4 3 91AE04 3 91AE04
Channels Per
System 96 32 16 8
Memory Depth 512 512 2048 4096
Triggering “*nA—B=C 1 level plus arms mode
Multiple Clocks 3 With 91A32
Synchronous YES YES YES ‘ NO
Asynchronous YES
Giitch Triggering NO YES 3 ns resolution I 1.5 nanosecond resolution
Qualihers Per
Board 2 1 0
Set-up Times
Hold Times 29ns/0ns 9ns/0ns 2ns/0 ns

Number of Probes

4

*Data and clock thresholds selected independently.

“*The 91A04 is a master card, channel expansion requires one or more 91AE(04's.
***n occurrences of A followed by B, reset on C.

Table | summarizes the characteristics of Data Acquisition Modules
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Figure 1. The layout of the DAS 9100 keyboard

DAS 9100 —
Select YOUR
Configuration

The DAS 9100 has four different data acquisition
modules. Each has its own data width and maxi-
mum speed: 32 channels at 25 MHz; 8 channels
at 100 MHz with glitch memory; 4 channels at 330
MHz or two channels at 660 MHz. Modules can
be combined to give you the logic analyzer you
need

Need high speed performance? One module can
track your system clock (synchronously) at
speeds to 330 MHz or provide asynchronous
sampling to 660 MHz. The eight channel module
provides both synchronous and asynchronous
sampling at 100 MHz. And the 32 channel module
can be used to arm the trigger on those modules
with higher acquisition rates

To back it all up, there's powerful triggering, clock
and trigger qualification, programmable reference
memory and multiple clocks. There is glitch trig-
gering, with a separate glitch memory for
unambiguous glitch detection and our unique,
new "arms mode” which allows precise timing
correlation between synchronous and asynchro-
nous data

Arms mode allows the DAS 9100 to capture
synchronous and asynchronous data simulta-
neously and the data are displayed in the correct
time relationship for easy analysis in either Tim-
ing or State display mode. To obtain the data
width and speed your application requires, simply
select the appropriate combination of modules
and add on later as your needs change
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makes it easy to learn and easy to use.

For operator convenience, there is a mnemonics
menu which permits definition of up to 256 sepa-
rate mnemonics. These can be assigned to a
particular group of data channels for display
formatting (all 256) or spread over 16 different
groups. The mnemonics display for each group
can be turned on or off as desired. The assigned
mnemonic can be up to 10 characters in length. A
trailing words feature allows you to specify that
mnemonic disassembly is to be skipped on a
certain word or group of words, up to nine

At last, you can have the tool that covers your
digital system debugging needs. By combining
pattern generation and data acquisition modules,
you can stimulate your prototype while simulta-
neously analyzing its operation; allowing you to
enter a whole new dimension of design analysis
and verification

Pattern generation makes it possible to start
debugging hardware before your software, or
even all of your hardware, is available

Pattern generation capability is built around a 16
channel, 25 MHz controller module. Through addi-
tional expansion modules, you can increase the
total up to 48 or 80 channels while maintaining full
system speed. The pattern generator allows inter-
action with the prototype through clock outputs,
data strobes, an external clock, and external
control inputs, including an interrupt line. And, the
pattern generated can even be changed, based
on the data acquired by the logic analyzer,
through the external control lines

Table Il summarizes capabilities of the two Pat-
tern Generator Modules.

TABLE |l. PATTERN GENERATOR SUMMARY

Pattern
Characteristics Generator Modules
91P16 91P32
(Controller)
Modules
Per System 1 2
Channels
Per Module 16 32
Strobes
Per Module 2 4
Clock
Frequency 25 MHz 25 MHz
Number of
Probes 2 4
per Modules 8 Channels/ 8 Channels/
Probe Probe
Number of
Program Steps 254 254

Maximum Number of Channels is 80.

For you to make good use of an instrument, it
needs to be easy to use. The logical grouping of
the keyboard on the DAS 9100 simplifies the op-
erator's task considerably (figure 1). The Menu
Selection and Pattern Generator keys are used
for setting up a specific task. The Data Entry keys
are used to enter values The operator uses the
Editing, Cursor and Scroll keys to interact with the
display. The System Control keys allow control of
overall system operation

The DAS 9100 also offers you powerful /O op-
tions, including a built-in magnetic tape cartridge
dnive (option 01) to create files of instrument set
ups, pattern sequences, mnemonics and refer-
ence memory. The Option 02 RS-232 and GPIB
interface  offers complete remote
programmability. And, a hard copy interface is
also included
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DAS 9100 — High-Speed Timing Analysis

The trigger specification menu (figure 1) lets you
choose either synchronous or asynchronous tim-
ing acquisition. Normally, you will be using asyn-
chronous sampling to see control signal oper-
ations (handshaking, interrupts, read/write) which
do not occur synchronously with the same edge
of the master clock. For tracing timing bugs, the
DAS 9100 combines flexible triggering with glitch
triggering to capture and display rapidly changing
data

TRIGGER SPECIFICATION
9106 CLOOY RO

Figure 2. Trigger Specification menu

For high-speed timing, your mode would be
91A08 only or 91A04 only. This parameter sets up
the DAS 9100 for acquiring data only with 91A08
or 91A04 modules. Parameters are selected via
the trigger spec menu

A typical example (figure 2) is for 100 MHz
sampling on 16 channels of data using the two
91A08 modules plugged into mainframe slots 5
and 6. The glitch trigger is enabled and the
sample rate is set to 10 ns using the internal
clock. The trigger event is shown and the desired
trigger position is centered to view data on both
sides of the trigger event. The qualifiers, "store
only if", are all set to X (don't care.) Also, the
threshold is set for TTL on both modules
Hexadecimal radix is selected for state table
viewing

When the trigger event is recognized, acquisition
is completed and the data recorded in memory is
displayed

In the timing diagram display (figure 3) the infor-
mation can be easily analyzed. The channels are
labeled for convenient identification and the trig-
ger event is displayed at the top and highlighted
in the display by the vertical line labeled [TI. The
glitches display is ON and the glitches are pre-
sented. If there is any concern about differentiat-
ing glitch from data, simply turn the glitch field to
OFF to remove glitches. Also, the cursor location
(labeled 1) is displayed at the top of the screen

Figure 3. Timing diagram with glitches

The 91A08 module samples up to 100 MHz and
uses glitch triggering to capture narrow pulses

The 91A04/91AE04 module is a high-speed mod-
ule that samples synchronously to 330 MHz and
asynchronously to 660 MHz. By using the
91A04/91AEO4 module, you can view "glitches”
with 1.5 ns resolution and truly analyze where
those errant pulses originated

As a timing analyzer, the DAS 9100 is
unsurpassed in performance. You can label all
sixteen timing channels with signal names of your
choice, thereby taking the guesswork out of data
identification. Data resolution can be selected
from 40 ns to an unprecedented 1.5 ns to help
you isolate very high-speed digital transactions on
synchronous and asynchronous data lines

DAS 9100 — Bus Analysis

When the DAS 9100 is used to analyze a bus
structure, the synchronous mode will normally be
used. The 91A32 module with 32 channels and up
to a 25 MHz sample rate, is ideal for bus analysis
If 91A08 or 91A04 modules, which are ideal for
asynchronous acquisition, are added, the DAS
9100 will provide synchronous and asynchronous
data acquisition simultaneously to uncover asyn-
chronous faults while monitoring synchronous ex-
ecution (Arms Mode). The data are then dis-
played in a time correlated format for easy
analysis

When looking at data/address bus transactions, it
is convenient to be able to group channels to
allow for display formatting of acquired data

Figure 4. Channel Specification Menu

The Channel Specification Menu (figure 4) is used
to group the probe channels into logical display
groups in any order for convenient analysis. You
can also select thresholds, logic polarity, radix,
and the order in which the groups should be
displayed
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Figure 5. State Table Display

Figure 6. Timing Diagram of data acquired in
arms mode

In the State Table (figure 5), as in the Timing dia-
gram, the trigger word is displayed. The memory
location or sequence numbers that correspond
to the recorded events are also listed. To look at
different sections of memory, either use the
scroll keys or enter the sequence number you
want

The State Table lets you easily follow synchro-
nous transactions which occurred on the bus
around a specified event. With the arms mode,
(figure 6) you can also observe control signal
transactions to determine if their asynchronous
activity is proceeding correctly
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Define Mnemonics

To make data easy to interpret, the DAS 9100
provides a Define Mnemonics Table (figure 7),
which lets you define your own language of
events by labeling data input words. The DAS
9100 can match each data word sampled to an
assigned mnemonic and display them in the
State Table. By assigning mnemonics to a set of
events as you expect them to occur, a quick ver-
ification is achieved

Figure 7. Define Mnemonics Table

Reference Memory

For intermittent problems, the reference memory
provides the means for tracking down unwanted
random transitions. By pressing the Store key,
acquisition memory from the State Table is cop-
ied into reference memory (figure 8). Now, to
track down an intermittent, press Compare #
and the DAS 9100 will begin acquiring data,
based on the specified parameters, and com-
pare it with known correct reference memory
data. If the data is different, the DAS 9100 halts

By selecting the Acquisition and Reference
Memory, the intermittent will be shown as a
highlighted difference and also a flag (#) will be
present beside the sequence number where the
intermittent occurred

To allow the DAS 9100 to help uncover specific
intermittents within a small number of events, a
programmable compare window is provided
With the data masking plus the compare win-
dow, comparison testing can be done on as little
as a single bit

o

Figure 8. Reference Memory



TEK

turing test areas

DAS 9100 — Pattern Generation

The DAS 9100 Pattern Generator provides up to
80 data signals and 10 programmable strobes at
data rates up to 25 MHz. You can use these sig-
nals to stimulate your circuit either directly or
with a minimal fixture of your own design. By
stimulating the circuit from the pattern generator,
you can start debugging parts of your circuit be-
fore all the other parts are ready. The ability to
use a single logic analyzer to both stimulate and
acquire data from a digital circuit is truly a new
dimension in logic analysis

The Pattern Generator is controlled by 7 power-
ful instructions (table lll). Each of the instructions
is a familiar word with a logical function per-
formed by the DAS 9100

With pattern generation and data acquisition in a single instrument, the DAS 9100 is useful in manufac-

TABLE IlI
PATTERN GENERATOR
INSTRUCTION SUMMARY

INSTRUCTION ACTION
COUNT Increment Pattern by one
clock cycle (256 max)
REPEAT Repeat pattern output
at this step up to
256 clock cycles
HOLD Hold pattern and clock
outputs at this step up to
256 clock cycles
HALT Stop
GO TO Go to designated
Label
CALL Jump to designated
Subroutine
Label
RETURN Return from
Subroutine

LOGIC
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The program menu allows a pattern to be en-
tered as a sequentially executed program. In-
struction steps may be labeled for either pro-
gram looping or comments, and a strobe or
group of strobes may be output at each instruc-
tion execution. With pattern depth of 254 vec-
tors, coupled with looping and 16 levels of sub-
routine nesting, a complex digital circuit can be
effectively stimulated without on-board firmware

To connect the pattern generator output signals
to your circuit, you use the P6455 Probe for TTL
or MOS signals and the P6456 Probe for ECL
signals. Thus data levels and strobes are
programmable over a wide range of values to
cover all logic families

The clocking can be provided either internally
from the time base module or externally via the
External Clock probe

To use the Generator Patterns, you may need to
synthesize control signals to strobe the informa-
tion into the circuit under test. The DAS Pattern
Generator provides strobes that can be delayed
in 40 ns increments from the system clock to
provide gating signals

The DAS 9100 Pattern Generator can also be
controlled externally by the test circuit in any of
three ways. Three external signals from the Ex-
ternal Clock probe allow the pattern generator to
be made to PAUSE, INHIBIT (tri-state) or INTER-
RUPT the program sequence and transfer ex-
ecution to a subroutine pattern

One of the best features of the DAS 9100 Pat-
tern Generator is that it's easy to use. Since it is
contained in your DAS 9100 Mainframe and you
program it using the same menu approach as
the rest of your DAS 9100 functions, you save
time and money in getting your designs up and
running. Moreover, you can easily save a com-
plete stimulation acquisition test sequence for
later use in evaluation, manufacturing, or service.

51




TEK 285 zers

DAS 9100 — Storage and 1/0

The DAS 9100 includes several optional storage
and /O capabilities. Using these features you can
easily store and retrieve instrument set-ups and
reference patterns, and control the instrument
remotely

Magnetic Tape Option

Figure 9.

The DC magnetic tape storage system, Option
01, (figure 9) can store a variety of status files
from the DAS 9100, as shown in Table IV

Table IV. MAGNETIC TAPE FILES

File Type Description

Patgen Pattern Generator
Menu and Memory

Define Define Mnemonics Menu
And Mnemonic Tables

Ref Mem Reference Memory
Contents

Data Acq Channel Spec.,Trigger Spec
And Timing Diagram Menus

All All of The Above

The file directory (figure 10) allows 32 files per
cartridge. Each tape can hold 6 ALL files with
some space left for other files. Each file includes
a header (figure 10) of up to 180 characters,
which you can use for file description or usage
instructions

INPUT OUTPUT SPECTFICATION PIB Tk

DEVICE [ Tees Rl |
grmlion EEEEROGEE EEEGe
FILE Wk IS

CESCRIPTION

Figures 10. I/O Menu and File Directory
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The DAS 9100 Option 02 includes a GPIB inter-
face on RS-232C interface and a composite video
output. These I/O ports provide a variety of useful
possibilities for interfacing your DAS 9100

GPIB

The GPIB port on the DAS 9100 is a standard
IEEE-488 interface port and conforms to the IEEE-
488 1978 standards and to the Tektronix Codes
and Formats standard

Using the English-ike commands of the Codes
and Formats, you can remotely control all of the
capabilities of your DAS 9100

Menus can be programmed, output patterns gen-
erated, data acquired and compared with refer-
ence patterns, and any results (acquisition mem-
ory for example) returned to the controller for
further analysis

Figure 11. Rear 1/O panel

The DAS 9100 operates via the GPIB port as
either a talker or a listener, and is compatible with
controllers such as the Tektronix 4041, 4051, 4052
or 4054

The controller commands the DAS 9100 to per-
form all the functions which can be accessed
from the DAS 9100 keyboard. LEARN mode
allows the user to send individual keystroke se-
quences to the controller. This mode can be a
real timesaver to modify previously stored DAS
9100 setup programs, when just a few changes
are needed

RS-232C

The first mode using the RS-232C port is essen-
tially the same as the GPIB mode. The controller
commands the DAS 9100 to perform the desired
functions using the same commands as for GPIB
The RS-232C hardware interface works with stan-
dard modems

Master-Slave

The second mode using the RS-232C port is
Master-Slave operation. Using the DAS 9100 con-
sole (designated as Master), you can completely
control a remote DAS 9100 (designated as Slave)

Figure 12. I/O Menu RS-232C SLAVE

Any keystroke command that is executed by the
Master is transmitted to the Slave and implement-
ed as if the remote user entered it on the Slave's
keyboard. Screen contents on the Slave are
transmitted automatically to the Master DAS 9100
screen

For instance, you can use a MASTER in your
engineering lab to control a SLAVE via telephone
lines, thus saving travel and/or time to analyze a
tough problem at a remote location

Composite Video Output

The video out jack (figure 11) is part of Option 02
and provides a composite video signal to drive a
video hardcopy unit or an external video monitor

Recommended hardcopy units are TEKTRONIX
4612 and 4632 Video Copiers, which provide
crisp, clear permanent copies of DAS 9100
screen contents
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The ability to call up stored files for instrument set-up and the remote I/O capability allow the
DAS 9100 to support a variety of service strategies.

CHARACTERISTICS

DAS 9100

— The Logic Analysis System for You. DATA FORMATTING

The DAS 9100 Dlgllal Analyscs System combines Group Designations — Up to 16 Groups (1 to 32 channels per

roup)
powerful data acquisition and pattern generation im? o 5 & By 6 .
modules with an easy-to-use human interface to T;;‘I’P" Feler —: Uesighate Qroup Display: Order flor State

create a unique, state-of-the-art logic analysis
system. You select the proper configuration for
your present application today and select addi-
tional capability for future needs when the need
occurs. The optional magnetic tape provides
easy storage and recovery of instrument set-ups
And flexible IO interfacing allows the DAS 9100
to be configured optimally in your environment

Channel Order — Designated channel order within a group
Radix — Octal. Binary, or Hexadecimal

Polarity — Positive or Negative (Complement)

Threshold — Select TTL or Variable

USER DEFINABLE MNEMONICS
Up to 256 Mnemonic Definitions by Group
10-Character Mnemonic Field

TRIGGERING SPECIFICATIONS

Synchronous or Asynchronous
Trigger Word Position - Begin, Center, End of Memory

Trigger Delay from 1 to 32,767 Clock Samples

Displays Trigger Word in Hex, Binary or Octal, or
mixed radix, any bits allowed as don't care (X)

LOGIC
ANALYZER

Trigger Modes (Word Recognition) —

3 Word recognizers

Word 1 (N)times

Word 1 FOLLOWED BY word 2

Word 1 THEN NOT word 2

RESET on word 3

External Trigger Enable (TTL)

Word Recognizer Output (TTL)

91A32 arms 91A08 or 91A04/91AE04

Compare until equal or not equal
Glitch Recognizer (91A08 only)

Enable by channel

OR'ed with 91A08 trigger word
Clocks — Up to 4 spilit clocks (multiple 91A32 modules)
Clock Qualifiers — Up to 7

DATA ACQUISITION DISPLAY MODES

Screen Size — 22 9 cm (9 in) diagonal, displays 24 lines of 80
characters

Timing Diagram Features
Simultaneous display of 16 user selectable channels

User definable 6-character trace labels for each displayed
channel

Data magnification factors from X1 to X10,000
Cursor position and word readout in binary
Search word
Time aligned data display for arming mode
Glitch display select (91A08 only)
Horizontal data scrolling
Memory display window

State Table Features
Hex, Binary, Octal, or mixed radix

User definable mnemonics displayed by group in acquisi-
tion/reference memory displays

Search word

Time-aligned data display for arms mode
Vertical or block scrolling

Cursor position

Up to 512 bits by 96 channels reference memory display,
with or without data acquisition display

Reference memory editing
Programmable compare window
Reference memory mask word capability

Compare mode — highlighted and flagged for differences

KEYBOARD
The DAS 9100 keyboard is divided into four sections for ease
of use and functionality. Menu keys, data entry keys, edit and
cursor control, and system control keys provides total control
at your fingertips
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DATA ACQUISITION PROBES

CHARACTERISTIC P6452 P6453 P6454
Module used with 91A32, 91A08 91A04/91AE04 91A08
Trigger/Time Base
INPUTS 8 Data 4 Data 1 Clock
1 Qualifier 1 Clock 1 Reference
1 GND or Reference 5 Reference
Input Impedance 1 M2 1% 1 MQ +5% 1MQ +5%
without lead set 5 pF (NOM) 5 pF (NOM) 5 pF (NOM)
Operating Input —40 to threshold —2Vto+5V —25Vto +5V
Range voltage +10 V (dc + peak ac) (dc + peak ac)
not to exceed 40 V (dc + peak ac)
Threshold Ral ~-25Vto +5V-TTL - -
(Programmable’ —~10 V to +20 V - MOS ZEN R4SV 28 £8V
Threshold Accurracy +100 mV +2% - TTL
(Ref to Programmed +50 mV 3% +50mV 3%
Threshold) +160 mV_+4% - MOS
Sensitivity 500 mV p-p 700 mV p-p 700 mV p-p
(Centered on
Threshold)
Max Non-destructive +40 V +25V 25V

* Lead set adds =5 to 10 pF.

DATA ACQUISITION MODULES
91A32 DATA ACQUISITION MODULE

Maximum Number of Inputs — 32 data channels, expandable
to 96 channels with 3 modules.

Maximum Sampling Rate — 25 MHz with internal or external
clock (40 ns cycle time).
Memory Depth — 512 bits/channel.

Data Set-Up Time — (Period data valid prior to external clock
edge) 29 ns, min.

Data Hold Time — 0 ns, min.

Clock Qualifiers — 2 per module, 6 max, selectable polarity.
Qualifier Set-Up Time — 29 ns, min.

Qualifier Hold Time — 0 ns, max.

Clock —

Internal — 5 ms to40ns +1% +1ns.
External — Up to three external sources.
Selectable rising or falling edge.

Trigger — 1, 2 and 3 level word recognition arms 91A08 or
91A04.

Sequence Comparison — Compare until equal or not equal.
Probe — P6452, 4 per module. See table.

91A08 DATA ACQUISITION MODULE

Maximum Number of Inputs — 8 data channels expandable
to 32 channels data with 4 modules.

Maximum Sampling Rate — 100 MHz with internal or external
clock (10 ns cycle time).

Memory Depth — 512 bits/channel.
Glitch Storage — 5 ns min glitch width.

Data Set-up Time — <9 ns using one 91A08.
=10 ns using multiple 91A08 Modules.

Data Hold Time — 0 ns, max.
Clock Qualifiers — 1 per module, 4 max.

Qualifier Set-up Time — =9 ns using one 91A08.
=10 ns using multiple 91A08 modules.

Qualifier Hold Time — 0 ns, max.
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Clock — Selectable from two internal and two external
sources.

Internal — 5 ms t0 10 ns, +1%, +1 ns.

External — Selectable rising or falling edge.

Trigger —

Word Recognition — Single-level data or glitch word, external-
ly armable (from 91A32 trigger using arms mode).

Word Width — Up to 32 bits using four modules.

Sequence Comparison — Compare until equal or not equal.
Probes — P6452, 1 per module. See table.

P6454, 1 per DAS 9100; external clock for 1 to 4 91A08
modules).

91A04 AND 91AE04 DATA ACQUISITION MODULE
Maximum Number of Inputs — 4 data channels expanaable
to 16 channels with 4 modules; in high resolution mode 2 chan-
nels expandable to 8.
Maximum Sampling Rate — 330 MHz with internal or external
clock. 660 MHz with internal clock.

Memory Depth — 2048 words; 4096 words in high resolution

mode.

Data Set-up Time — 2.0 ns, min.

Data Hold Time — 0.0 ns, min.

Clock —

Internal — 3nsto5ns, +5%; 10nsto 5 ms. +1%.

External — Clock input channel from P6453 probe, 330 MHz,

max.

Trigger — Word recognition or pattern sequence comparison
Word Recognition — Single-level data word, externally ar-
mable (from 91A32 trigger).

Delay — Selectable from 60 to 65541 sample periods after
tnigger.

Pattern-Sequence Comparison — Compare until equal or
not equal.

Probe — P6453. See table.

91P16 AND 91P32 PATTERN GENERATOR MODULES
Up to 80 Programmable Data Output Channels.
Instruction Set —

Count(N) — Increment N values.

Goto — Label and output vector (pattern).

Hold(N) — Hold output and inhibit clock for N cycles.

Repeat(N) — Hold output while generating N clock cycles..

Call — Call subroutine.

Return — Return from subroutine.

Halt — Output vector and inhibit clock.

External Control Lines — From trigger-time/base probe.
Interrupt — Jump to subroutine.
Interrupt Input — External clock probe selectable rising or
falling edge.
Interrupt Setup Time — 7 ns min relative to EXT Clock In.
72 ns min relative to clock output.
Interrupt Processing Delay — 4 clock cycles (Response
Time).
Pause — Hold temporarily while asserted.
Pause Input — Selectable high or low true.
Pause Holdtime — 14 ns after pattern external clock
transition.
Pause Pulse Width — 19 ns, min.
Inhibit — Tri-state all outputs while asserted.
Inhibit Input — Selectable high or low true.
Inhibit Delay Time — 70 ns max;
Pattern Data Width —
91P16 — 16 parallel channels (2 8-channel probes).
91P32 — 32 parallel channels (4 8-channel probes).
Expandable to 80 channels (1 91P16, 2 91P32's and 10
probes).
Operating Rate — 25 MHz max (40 ns cycle time).
Output Data Skew — <10 ns.
Pattern Memory Depth — 254 instructions or words (virtually
unlimited pattern length).
Number of
Number of Labels — 32 max.
Number Of Strobes — 1 strobe per probe, expandable to 10
strobes (3 modules. 10 probes).
Strobe Start Time — Selectable from 70 ns to 40.91 us in 40
ns steps.
Strobe Pulse Width — Selectable from 40 ns to 40.880 us in
40 ns steps.
Strobe Pulse Polarity — Selectable: positive or negative.
Clock Output — One clock line per probe (rising edge signifies
beginning of cycle).
Skew Between Different Probe Output Clocks — +5 ns.
Clock — Selectable external or internal.
Internal Clock — 40 nsto5ms +1% +1 ns.
External Clock — 40 ns min. Cycle time; selectable rising or
falling edge.
Pause Input — Selectable high or low true.
Probes — See table.
P6455 TTL/MOS pattern generator probe.
P6456 ECL pattern generator probe.

— 16 max.
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LOGIC

PATTERN GENERATOR PROBES Option 04 Two Additional Power Supplies ......... Add$1500
CHARACTERISTIC P6455 P6456 Option 05 Rach } Add $500
Option 88 Mainf, hipped with Modules i lled and
h 1P1 1P. P 1P [
Moduies ysed wi Ll b checked out as part of the Mainframe .............. No Charge
Outputs 8 Data 8 Data
1 (s:lock 1 Clock INTERNATIONAL POWER CORD AND PLUG OPTIONS
1 1
| v ":beh . v Str:oeh ——— Option A1 Universal Euro 220 V/16A ................ No Charge
nputs H - high user supply rail voltage H - high user supply rail voltage
Vy_ - low user supply rail voltage V| - low user supply rai voltage Option A2 UK 240 V/13A .....ccccmimmmmmnnsnnsinsnnes
M V 20V v 5V Option A3 Australian 240 V/10A o
aximum user H- 2 H-* X
Supply levels VL --20Vito +5V V- +15V Option A4 North American 240 V/15A -
VpIFF - 25 V VpiFr - 10V FIELD INSTALLABLE OPTIONS

Output drive current
min source or sink

3Vpppto S5V = 20mA
5Vto25V = 10 mA

50 load to Vy —2 V

Leakage <100 uA ECL output in low state
(output inhibited)
Capacitance 10 pF nominal 10 pF nominal

(lead set adds = 10 pF) (lead set adds = 10 pF)
User current drain 120 mA Vi 130 mA Vi 130 mA
Maximum VpiFg = 52V 15“%

Output Logic Levels Vo > +1.6V @20 mA

VoH -6Vt -1V Vg —165t0 -2V

VoL = +05V @ 10mA; +0.6 @ 20 mA with 50 {2 load to Vi —2 V
Logic Family TTL - MOS ECL only
DC-100 TAPE DRIVE OPTION 01 MISCELLANEOUS

Over 160k Bytes — Dimensions cm in
Stores 6 full configuration instrument set-ups Height 241 9.5
Stores 30 full acquisition set-ups Width 43.2 17.0
Stores 30 pattern generator files Length 59.7 23.5
Stores 30 define mnemonics files Weight kg b
Stores 15 reference memory files Without 2 48.0
Directory space for 32 files {Without'accesories) )

1/0 INTERFACE OPTION 02
RS-232
Selectable Baud Rates — 300, 600, 1200, 2400, 4800, 9600.
Inputs — Pin 3 Received Data
Pin 5 Clear to Send
Pin 6 Data Set Ready
Pin 8 Data Carrier Detect

Outputs — Pin 2 Transmitted Data
Pin 4 Request to Send
Pin 20 Data Terminal Ready

Other — Pin 1 Ground

Pin 7 Signal Ground

Master/Slave —

Remote control of DAS 9100 by a DAS 9100
Full duplex, asynchronous via RS-232

GPIB
The Option 02 complies with IEEE Standard 488-1978 and with
Tektronix Codes and Formats standard. (Talker and Listener
only)
Capacitive Load Due to this Device — 100 pF per signal line
max
Lockout and R
Selectable Address
Selectable Controller Type
Four Rear-Panel LED's Provide Observable Handshake
Lines — SRQ. NDAC, NRFD, DAV

Lights P d on Keyboard

COMPOSITE VIDEO OUTPUT
VON—14Vto16V
VOFF — 03Vt 07V
VSYNC — 0V to 0.1V
THSYNC — 63.5 us +0.1 ps.

TVSYNC — 165 ms +0.1 ms.

Power — 1.000 VA max
Temperature Range —

Operating — 0°C to + 50°C
Storage — - 40°C to +65°C
Altitude —

Operating — 3000 m (10,000 ft) max
Storage — 15,000 m (50,000 ft) max

ORDERING INFORMATION
STANDARD CONFIGURATIONS

DAS 9101 Digital Analysis System $11,700

(16 Channels at 100 MHz)

DAS 9102 Digital Analysis System $12,900

(32 Channels at 25 MHz, 16 Channels of Pattern Generation)

DAS 9103 Digital Analysis System $16,900

(32 Channels at 25 MHz, 8 Channels at 100 MHz, 16 Channels

Pattern Generation)

DAS 9104 Digital Analysis System $26,900

(64 Channels at 25 MHz, 16 Channels at 100 MHz, 16 Chan-

nels of Pattern Generation)

NOTES

1 All Data Acquitision Modules, Pattern Generator Modules,
and Mainframe Options are also available for the standard
configurations with the exception of those already included in
the configuration; i.e. DAS 9104 includes the Option 01, DC-
100 Tape Drive

2 It standard configurations are ordered with additional mod-
ules, check that the correct number of power supplies are
included

MAINFRAMES
DAS 9109 Mainframe .........ccccevvrneneee. $4950
DAS 9119 Mainframe

(ATE Version) $5400
(Deletes CRT and keyboard, adds Option 02)

OPTIONS
Option 01 DC-100 Tape Drive .........ccccccovcucunnne Add $1250
Option 02 RS-232,
GPIB and Hardcopy Interface ..... .. Add $950
Option 03 Additional Power Supply . .. Add §750

DAS 91F1 Field Installed Option, DC-100 Tape Drive

(Includes installation in Service Center) ................... $1500
DAS 91F2 - Field Installed Option, GPIB Interface, RS-232
Hardcopy $1100

MODULES
91A32 Data Acquisition Module ........ $4500
(32 Channels at 25 MHz, including Probes)
91A08 Data Acquisition Module ........ $3500
(8 Channels at 100 MHz, including Acquisition Probes, P6454
Clock Probe Required with First Module for Synchronous
Operation)
91A04 Data Acquisition Module ........ $7950
(4 Channels at 330 MHz, including Probes)
91AE04 Data Acquisition Module ..... $4950
(4 Additional Channels at 330 MHz, including Probe. Requires
91A04)
91P16 Pattern Generator Module ..... $3700
(16 Channels at 25 MHz, including Probes)
91P32 Pattern Generator Module ...... $5900
(32 Channels at 25 MHz, including Probes. Requires 91P16)

NOTES

1. When selecting modules, check that you do not exceed the
following maximum numbers of modules or channels per
instrument

TOTAL PER QrTy
INSTRUMENT

Modules
91A32
91A08
91A04
91AE04
91P16
91P32 2
Data Acquisition Ch's 104
2. When adding modules, check that the correct number of
power supplies are also selected. The mainframe includes
sufficient power for 2 modules. One additional power supply
(Option 03) is required for 3 or 4 modules. Two (Option 04)
additional power supplies are required for a total of 5 or 6
modules

SPECIAL
REQUIREMENTS

Requires 91A04

-w-awo

Requires 91P16

ADDITIONAL PROBES
P6452 8 Channels Data Acquisition Probe
(010-6452-01) $700
P6453 4 Channels 330 MHz High Speed
Data Acquisition Probe (010-6453-01)
P6454 100 MHz Clock Probe (010-6454-01)
P6455 8 Channels TTL/MOS Pattern Generator Probe

(010-6455-01) $550

P6456 8 Channels ECL Pattern Generator Probe

(010-6456-01) $550
ACCESSORIES

DC-100 Tape Cartridge (119-1350-01) (Pkg of 5) .
GPIB Cable , 2 Meter (012-0630-03) ...
GPIB Cable, 4 Meter (012-0630-04)
RS-232 Cable, 2 Meter (012-0815-00)
Hardcopy Unit Cable : 75 Ohm, 42 in Coax, BNC

(012-0074-00) $17
Hardcopy Unit Cable: 75 Ohm, 10 in Coax, BNC

(175-2753-00)
Additional Power Supply (020-0707-00)
DAS Set-Up and Hold Fixture (067-1037-00)
Carrying Case for Probes (016-0672-00)
Rackmount Hardware (016-0463-00)
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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 oper-
ation. This provides you with instant identification
of what you're doing before, during and after
data acquisitions

The 308 Data Analyzer provides data acquisition
via one 8 channel high impedance probe (1 MQ, 5
pF) for parallel timing and parallel state modes.
For serial and signature acquisitions a single
channel high impedance probe (10 MQ, 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-deci-
mal, Binary, Octal or Decimal. For the Parallel
State Mode direct display of acquisition memory
is provided in Hex, Binary and Octal
simultaneously

In the Serial State Mode the display provides
readout in Hex, Binary and ASCII simultaneously,
plus parity error indication

In the Parallel Timing mode a unique selectable
Memory Window is provided to allow you to
select the section of acquisition memory you wish
to view. The window size is programmable 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 pro-
vides decoding of the timing diagram in any one
of the four formats.

The 308 Date Analyzer comes with an 8 x 252 bit
Reference Memory to provide compare and "Re-
start If" functions. The Reference Memory "Re-
start 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 pro-
vides a Word Recognizer Trigger Out signal (TTL)
to trigger other external equipment. An external
qualifier input, selectable for trigger or clock, is
provided; and when used in conjunction 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 signa-
tures 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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CHARACTERISTICS
SIGNAL INPUTS

Parallel Timing & State — Muitiline probe-tip, 8 data lines, 1
clock & 1 ground lead.

Maximum Number of Inputs — 8.

Input Impedance — 1 M, 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 — —40 V to +40
V.

Width of Data Input — Min 10 ns, with 400 mV overdrive from
threshold voltage.

Threshold Voitage — Selectable.

TTL— +14Vto +0.2V.

VAR — —12Vto +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 M, 13 pF.

Non-destructive max input voltage 500 V peak at probe tip,
250 peak at BNC input connector.

Logic Swing

Minimum — 500 mV + 2% of threshold voltage, p-p centered
about the threshold.

Maximum — +30 V peak.

Selectable Parity — ODD, EVEN or NONE.

Sel ble Bits Per Ch
parity if active).
Selectable Input Logic — Positive or negative (at probe tip).
Synchronizing Word (Synch s 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, defauits to " XXXXXXXX"
(Not defined). One Hunt word is equal to 3 Hexadecimal "FF's
(Line idles).

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

— 5, 6, 7 or 8 bits (includes

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.
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CLOCK
Parallel Timing & State
External Clock: Period — Min — 50 ns
Pulse Width, Minimum:
High-Logic Level — 24 5 ns
Low-Logic Level — 245 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
sequence
Qualifier Input
Selectable-Trigger or Clock
Input Threshold — TTL Level +14V =02V
Maximum Input Voltage — —5V to +10 V peak

Serial State
Synchronous or Asynchronous

Internal Clock for Asynchronous Mode Selectable Via Key-
board — 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

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 de-
tected, 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 extended menu
for additional Serial capabilities

Timing Diagram

Programmable Window Memory Size.
Cursor Position Pointer and Word Decode
Positive or Negative Display Logic

LOGIC
~ 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

Signature

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

Displays a 4 digit signature.
Displays Characters — 0-9,A,C,F, H, P, U

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

PHYSICAL CHARACTERISTICS

Di i cm in

Heights 1.7 4.61
Width 237 9.30
Depth 359 13.90
Weight kg Ib

Without Probes 37 8.0
With Probes 45 10.0

Power — 90 V to 132 V ac, 180 V to 250 V ac, 48 Hz to 440
Hz.

Consumption — 40 W max

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.

ORDERING INFORMATION

308 Data Analyzer ................ reerennreneees 93950
Includes P6451 Parallel Data Acquisdition Probe and P6107
Serieal Probe

Option 01 P6406 Word Recognizer Probe ........... Add $420
1105 Battery Power Supply ........ aisgass $1240
1105 Power Supply provides 1.5 to 2 hrs. of nominal operation

Option 01, 230 V Op No Charge

The SONY*/TEKTRONIX* 308 is manufactured and marketed
in Japan by Sony/Tektronix Corporation, Tokyo Japan. Out-
side of Japan the 308 is available from Tektronix, Inc., its mar-
keting subsidiaries and distributors
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7D02 Microprocessor Analyzer

Unprecedented Triggering Power in Both the
State and Timing Modes of Data Acquisition

Disassembled Mnemonics for Fast, Simpli-
fied Interpretation of State Information

Up to 52 Data Channels

A Unique Configurable Menu to Enhance
Testing Power

Synchronous (External Clock) and Asyn-
chronous (Internal Time Base) Operation

Configurable to Individual 8 and 16 Bit
Microprocessors

The 7D02 Logic Analyzer can acquire up to 52
channels of state information in the synchronous
mode, using the clock of the system under test.
The basic instrument contains 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 Timing Option provides 8 chan-
nels of asynchronous information, using the
7D02's own clock. The state and timing sections
can be operated independently, or used as a
trigger source for one or the 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 situation.
Through user programming, almost any combina-
tion of resources can be employed to construct
specific triggers or data qualifiers.

Synchronous resources include four independent
word recognizers up to 48 bits each, two univer-
sal time/event counters which can interact with
each other and may be reset on the fly, and
several modes of clock qualification. Asynchro-
nous 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 individual
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 formats. Also avail-
able 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.
CHARACTERISTICS
DISPLAY

Type — State Table; Raster scan — 24 lines x 32 characters
per line. Number of Channels Displayed: (Basic 7002) = 28,
Data = 8, Address = 16, Control = 4. Max Number Acquisi-
tion: Memory Locations Displayed = 19.

Radices Available —

Data: Mnemonic disassembly for each supported micro-
processor. ASCII, Hex, Binary, Octal.

Address: Hex, Binary, Octal, ASCII.
Control: Mnemonic Disassembly, Binary.
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SIGNAL INPUTS
Signal inputs for the 7D02 are obtained through optional Per-
sonality Modules. These Personality Modules, along with Op-
tion 03 determine the number of channels that will be input to
the 7D02

Basic 7D02 — Data = 8, Address = 16, Control = 10, Ext
Trigger = 1, Total = 35

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

External Trigger — Input Impedance = 1.0M + 2% compati-
ble with a 10X coded probe. Threshold = 1.4 V, Setup Time =
10 ns at BNC, Hold Time = 18 ns at BNC

CLOCK

Synchronous Only — Maximum Raw Clock Input 20 MHz.
Minimum time between qualified clocks = 100 ns. Setup/Hold
Time — Determined by PM used. Qualifiers — Max Number =
6. 7D02 is capable of shifting or dividing qualified clocks by up
to four positions or times respectively

DATA QUALIFICATION
Complex Data Qualification allows the acquisition memory to
be turned on and off at any time through use of Word Recog-
nizers and Counters. This simulates large acquisition memory
and pattern search capability.
MEMORY SIZE
Acquisition Memory (Basic 7D02) — 28 x 256
Storage Memory (Basic 7D02) — 28 x 256
COUNTERS
2 Universal Counters — Counting Mode: Time Mode: Resolu-
tion = 1 ms or 1 us. Accuracy =(+1 count) x (number of
start/stop cycles) +0.01% of value. Maximum count =
65,534. Events Mode: Maximum count = 65,534. Control
Mode: Time Mode; Resolution = 1 ms or 1 us. Minimum inter-
val 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
7002) = 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 pro-
gram 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.

PROCESSOR HALT
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.

TRIGGER OUT

TTL compatible, capable of driving a 50 £ unterminated trans-
mission 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 Ib).
Power — Line Voltage Ranges — Determined by the 7000
Series Mainframe. Power Consumption Max — 49 W at nomi-
nal line voltage, includes all options. 2
Temperature Range — Operating = 0°C to 50°C. Nonoper-
ating = —55°C to +75°C.
Altitude — Operating = 15,000 ft. Nonoperating = 50,000 ft.
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OPTION 01 — TIMING OPTION

The Timing Option provides the 7D02 user with 8 additional
channels of asynchronous data acquisition at sample rates of
up to 50 MHz

SIGNAL INPUTS
Number of Channels 8 (using a P6451 Data Probe). Input
Impedance 1 M1l shunted by =5 pF
Logic Swing — Min 500 mV +2% of threshold voltage
centered on threshold voltage. Maximum 15 V to at least
threshold voltage + 10 V. Max 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

-
1
-
1
-
1
A
1
1
1
1

1

2ns

CLOCK
Asynchronous — Sample Rates = 20 nsto 5 ms in a 1-2-5
sequence. Accuracy +0.01%

Synchronous — Max raw input clock frequency 20 MHz. Ob-
tained from system under test via the Personality Module. (Min
time between qualified clocks 100 ns.)
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 Recognizer)

Ext Trigger In.

TRIGGERING
The Timing Option can be triggered from any or all of the fol-
lowing sources: 1. Timing Option Data Word Recognizer; 2
Timing Option Glitch Word Recognizer; 3. Main Section (7D02)
Word Recognizers; 4. External Trigger In
DIGITAL DELAY
Maximum Delay — 65,534 Sample Clocks
GLITCH LATCH
Min. Pulse Width — 5 ns. ASYNCHRONOUS Mode Only
DISPLAY
Timing Diagram Mode — Number of Channels = 8, Window
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. Timing Display: Glitches are displayed by an | above
the line where the glitch occured. Max Number of Words Dis-
played 19. Numeric Formats: Hex, Binary, Octal ASCII
Number of Words Scrolled = 255. Trigger Position Accuracy
+ 1-bit (ASYNCHRONOUS Mode)
MISCELLANEOUS
The P8451 Data Acquisition Probe comes standard with an
Option 01
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; Address =8
WORD RECOGNITION
M Number of Ch Is — 48. Data — 16. Address
— 24 Control — 6. Ext.Trigger — 1. Timing Option — 1 (if

ol <l
L

IRLL
|

»4&»44 npo

timing option installed) \’ i ‘
G- .
DISPLAY J11 REARL
Maximum Number of Channels — 44, Data — 16, Address ‘:' i C Y = i
— 24, Control — 4 5: I -—3 EEHE
MEMORY SIZE S1eT o
_ Q1S T e—— FEAL
Acquisition Memory — 44 x 256. Storage Memory — 44 x Ole WRITE
256 - =
@17 a
@18 REAL
ORDERING INFORMATION vl §
7D02 Logic ANalyzer ... $4400 o gE*.*%
Option 01 (timing) Add $1700 ~ i g L I |
Option 7D02F01 (timing, field-installed) $2050 ~EH re ‘
Option 03 (exp ion) Add $1200 READ
Option 7D02F03 (expanaion, field-installed) ............. $1400 $
OPTIONAL ACCESSORIES DISPLAY | ¢ ACQHMEM
016-0669-00 — (fits any 7600 or 7400 mainframe) Hardware s -;_ﬂN HMOMNIC

kit, Electrical equipment: Logic Analyzer securing
067-0939-00 — Service Maintenance Kit

.. $10 | ‘ BSOLUTE
$450 | 1 C
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7D02

MICROPROCESSOR PERORALITY
PERSONALITY
SUPPORT MODULE PM101
Tektronix wil - iar Processors Genptal Purppse
i i ' Supported Logic Analysis
Microprocessors with the 7D02 Logic y
Analyzer. The following support is Including
now available: 8 & 16 Bit uP
Microprocessor *7D02 Support 7D02 Personality Module Option 01 8080
Type Features Required mnemonics
Option 02 6502
8-BIT mnemonics
o i FPR 08,01 REQUIRES 7D02 44 Stored Channels
8085 FL FC 104 Option 03 w/Option 03
Z80 FM, P-C PM105 28 without
6800 FM, P-C PM102
6802/6808 FM, P-C PM103 SIGNAL INPUTS w/Option 03
6809/6809E FM, P-C PM111 Address 24
6502 M PM101 OPT 02 Data }g
1802 STD PM101 and 062-6001-00 (Application Manual) Control
8031 STD PM101 and 062-6003-00 (Application Manual) _— 1/2 LSTTL
8039/8035 STD PM101 and 062-5999-00 (Application Manual) (nominal) 25 pF
8048/8049 STD PM101 and 062-5999-00 (Application Manual)
8051 STD PM101 and 062-6003-00 (Application Manual)
8748 STD PM101 and 062-5999-00 (Application Manual) Vi lowimin/max ONI0SY
8751 STD PM101 and 062-6003-00 (Application Manual) Vi, high min/max 24V/7TV
6801/6803 STD PM101 and 062-6000-00 (Application Manual)
Maximum Input 7Vto +15V
16 BIT Non-destructive
8086 FM, P-C PM106
8088 FM, P-C PM107 \T/h:teshold 14V
oltage
28001 FM, p-C PM110 Hysteresis (nominal) 04V f
28002 FM, P-C PM108
68000 FM, P-C PM109 DISPLAYED CHANNELS w/Option 03
9900 TMS/SBP STD PM101 and 062-6002-00 (Application Manual) deress fé
ata
*FM — Full Mnemonic P-C — Pre-Configured, STD — Standard Radices Control 4
Disassembly Single Plug, Interconnection (Hex, Binary, Octal)
For those 8-Bit and 16-Bit microprocessors not currently supported by specific personality modules, and for general purpose appli-
cations, the PM101 General Purpose Personality Module is available. See Data Sheet AX-4489 for details. CLOCK
Max Input 20 MHz
Frequency (100 ns MIN
between
Qualified Clocks)
PM100 Series PM101
Microprocessor Personality Modules General Purpose Personality Module i Flase 23(ns{25 1
\dth-High/Low
The PM100 Personality Modules are high perfor- Data Acquisition and Display Formatting for Input Impedance 50 k&
mance data acquisition modules designed for any Type of 8- or 16-bit Microprocessor (nominal) 1508
use with specific microprocessors PROCESSOR HALT DELAY
2 Qualified Clock 58 ns
PM102 through PM111 interface with the system Cycles Plus

under test through a single plug for error free
connection. The PM101 provides general pur-
pose logic analysis capability through individual
acquisition leads. The interface to the logic ana-
lyzer is also a single plug for easy change of pro-
cessor type.

The modules, operating synchronously with the
system under test, demultiplex busses, synthe-
size signals necessary to track processor status,
and transfer data to the logic analyzer memory.
Word recognizer displays are formatted in the
mnemonics of the processor control signals. A
synthesized control function allows triggering or
data qualification on instruction fetches. The Per-
sonality Module also provides full mnemonic dis-
assembly and formatting for the display

The processor may be halted by the personality
module when the 7D02 triggers
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The PM101 Personality Module offers data acqui-
sition capabilities designed to fit any type of
synchronous digital system including those with
8- or 16-bit microprocessors

SYSTEM CHARACTERISTICS
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.

ORDERING INFORMATION

PM101 General Purpose Personality

MOTUIE: oecnnemssrocsnsnsnsprsssssaacsisssesnossnssnars $1400
PM101 Option 01 8080 Mnemonics Add $300
PM101 Option 02 6502 Mnemonics woee. Add $300

* Except Min/Max, HOLD, Reset, 20t0 55 V.

** Except min/max, Hold, Reset,

1to +55V

*** Requires user modification to enable.

PM101 General Purpose Pesonality Module



TEK N PERSONALITY MODULES
FOR LOGIC ANALYZERS

PERSONALITY MODULE SPECIFICATION SUMMARY

PM102 PM103 PM104 PM105 PM106 | PM107 PM108 PM109 PM110 PM111
6800 6802 8085 Z-80 8086 8088 Z8002 68000L4 Z8001 6809,68A09
68A00 68A02 8085A Z-80A 8086-2 68000L6 Z8001A 68B09,6809E,

68B00 6808 8085A-2 Z-80B 8086-4 68000L8 68A09E,68B09E
68000L10
NO NO NO NO YES YES YES YES YES NO
16 16 16 16 20 20 16 24 16 8
8 8 8 8 16 8 16 16 16 16
9 9 10 10 15 15 15 10 17 9
1/2 LSTTL 1/2 LSTTL 1/2 LSTTL 1/2 LSTTL 1/2 LSTTL 1/2 LSTTL 1/2 LSTTL 1LSTTL 1/2 LSTTL 1/2 LSTTL 40 pF
40 pF 40 pF 40 pF 40 pF 40 pF 40 pF 37 pF 70 pF 40 pF Except PHALT
1-LSTTL
0V/06V ovio6V ov/o06V ov/06V 05V/+05V 05V/+05V ov/ios5Vv 05V/+05V AV CRY ov/io6V
20v/i7ov 20v/70V 20v/7.0V 20v/70V 20v/i7ov: 20vi7ov: 24V/10V 20V/55V 20Vv/7.0V 20v/i70V
+15V +15V 7Vto +15V 7Vto +15V 5Vto +7Vv* S5Vto +7V*™ 7Vto+15V 7Vto +15V +7V 7to +15V
14V 14V 14V 14V 14V 14V 14V 14V 14V 14V
04V 04V 04V 04V 04V 04V 04v ov 04V 04V
16 16 16 16 20 20 16 24 16 16
8 8 8 8 16 8 16 16 16 8
R/W.NMI.IRQ, R/W.NMLIRQ, R/W.I/O MEM, R/W,(INTER REQ), 8 (see text) 8 (see text) R/W.I/O MEM 4 (see text) (see text) R/W./IFC,
FETCH FETCH INRQ (any 1/0 MEM, INTREQ,IFC (/IFC +1FC2),
interrupt) FETCH (FETCH) INT
IFC (FETCH)
2 MHz 6 MHz 10 MHz 6 MHz 8 MHz 5 MHz 4 MHz 10 MHz 6 MHz 8 MHz
180 ns/180 ns 180 ns/180 ns 70 ns/40 ns 70 ns/70 ns 1/3 Clock Period +2ns 105 ns/105 ns 44 ns/44 ns 70 ns/70 ns 220 ns/210 ns
2/3 Clock period —15ns
50 k2 50 k(2 50 k@ 50 k 50 k2 50 ki 50 k@2 50 k& 50 k@2 50 k@
35 pF 35 pF 40 pF 40 pF 40 pF 40 pF 37 pF 55 pF max 40 pF 35 pF
90 ns 90 ns 63 ns 60 ns 80 ns*** 80 ns*** 65ns 50 ns 73ns 50 ns

For complete information and data sheets on microprocessor analysis products described, contact your nearest Tektronix Sales Office

PM102 ss00 Personality Modules
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ORDERING INFORMATION
PM102 ..cnavveiiiss SRR sk veeeneene. $1400
PM103 .....cccooeennisumsnncnnsnnssnnsansansosassassans $1400

00000000000600
L T T e e e e ol s
S e e e e e ek

et et e s s b e e e e e

1
1
i
1
Q
1
i
Q
4
Q
2
Q
>

LUOOVIVYYOROVUWOVLYWT
)

NOUOANMTO LW

b

m maaxmmm mmm Dmm
DRTA-HOTDRTOT <D0 R
e mm

0

-

|

PM 103 Default Trigger Menu PM103 Mnemonic Display
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PM 104 5085 Personality Module

SYSTEM CHARACTERISTICS
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, tz, or

TWAIT)

Hold — 0 ns.

READY Input —

Setup — 135 ns max (referenced to rising edge of T2

Hold — 0 ns

Order PM104 $1400
PM105 z-s0 Personality Module
(NEW ) SYSTEM CHARACTERISTICS
SETUP AND HOLD TIMES (MAX
Parameter Setup Hold Units
Address 0-15 50 5 ns
Data 0-7 352 102 ns
M1 39 18 ns
MREQ 220 ob ns
I0RQ 220 ob ns
WR 902 58 ns
BUSAK 46 4 ns
HALT 46 4 ns
INT 35€ 4C ns
NMI 74 0 ns
WAIT 50d od ns

8Relative to nsmg edge of clock on T3 for M1 cycle or to the
trailing edge of T3 for memory or 1/O cycles.

DRelative to risi odgo of clock on T1 for MREQ and to rising
edge of clock on"gTW or IORQ.

CRelative to rising edge of the clock of the last T state prior to
an M1 cycle.

dRelative to trailing edge of the clock of T2 state for a memory
cycle or to TW for an I/O cycle.

Order PM105 $1400

PM106 soss Personality Module
PM107 soss Personality Module

When used with the TEKTRONIX 7D02 Logic Ana-
lyzer, the PM106/PM107 solves the major problem
encountered when debugging an 8086/8088
based design; that is understanding what is hap-
pening in the instruction queue. The logic analyz-
er acquires all the information transmitted across
the data bus. Queue status is decoded to deter-
mine which instructions were actually executed
and which were fetched but not executed.
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This 8086 mnemonic display shows disassem-
bled instructions entering the 8086 queue. In
this illustration instructions that enter the
queue but are not executed are flagged with
question marks. Operands for which there is no
data (as when the instruction is flushed before
the operand is retrieved) are marked with
asterisks.
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8086 State Table Display

8086 Default Trigger Menu

Control Name Word Clock
and Function Stored | Recog | Qualifier

CO R/W [LST-F|. When C2 is X X
low, CO indicates R/W sta-
tus - when C2 is high CO
denotes when the last byte
out of the instruction
queue was the first byte of
an executed instruction.

C1 M/IO |2LS + F|. When C2 X X
is low, C1 indicates wheth-
er present operation is a
memory or input-output
access. When C2 is high,
C1 goes high, when the
second to the last byte of
the instruction queue was
the first byte of an execut-

instr i

C2 Code fetch goes to a high X X

whenever an instruction is
—_being fetched

C3 IRQ - is the combination of X X

INTR and NMI

Min/max_indication

HOLD Acknowledge

/Code fetch

7 HOLD acknowledge line
provides visual indication
of a HOLD acknowledge
condition on the screen
when 7D02 is running

CB8 Machine state (T1)

/Wait
A20-23 provide queue level information and BHE

o

<]

o

OI0(0)]
|||

x|

ORDERING INFORMATION

SYSTEM CHARACTERISTICS PM106 $1800
MAXIMUM SETUP AND HOLD TIMES (Min and Max Modes) PM106 Option 01 With Service Test Unit ............ Add $500
PM107 $1800
Parameter | Setup | Hold | Units Notes PM 107 Option 01 with Service Test Unit ............. Add $500
Or Service Test unit may be ordered separately
Address 45 20 ns | Relative to falling x o
of ALE 067-1024-00 without POWEr SUPPIY ...cvurrrrumrernsesssssnares $500
Data 30 0 ns | Relative to falling
of clock
on T, state
Ready 5 ) s T Relative to faling PM1 08 Z8002 Personality Module
$dge %1 clock at [NEW ) SYSTEM CHARACTERISTICS
30r Ta
TRYLCL, TRYHCH, SETUP AND HOLD TIMES (MAX
TCHRYX Parameter Setup Hold Units
All Maximum Mode Status Lines, Series Resistance: 10 Min | Max_| Min | Max
additional Address 0-15 — |34 || 0 ns
SIGNAL TIMING, MINIMUM MODE (Synthesized) Data 0-15 — 40710 ns
READ/WRITE — (408 [— ] 0O ns
Parameter* Typical | Max | Min | Units 10/MEM — 408 | — 0 ns
ALE falling edge (TCHLL) a0 |s5a| - | ns :;‘ZREQ 1508 e ns
ALE width (TLHLL) - - [60] ns e o 31 e ne
M/IO (TCHTCV) 33 110 - | ns SAREE =115 ne
INTA (TCHCTV) 88| 110] - | ns L — 18
/RESET — | 40 — 0 ns
DT/R (TCHCTV) b c - ns 'PHALTED" 208 0
DEN (TCVCTV) (TCVCTX) 63| 80 ns A e T e
WR (TCVCTV) (TCVCTX) 45_[80 | - | ns T = = d
HLDA d el -Ins !
*Names Given by Intel 8086 Users Manual. 8. Asferanced to faling adge of T3.
) b. Latched at falling edge of T2. Held until
a. 0 ns after falling edge of clock for T2 cycle. cleared by interrupt acknowledge cycle.
b. Clock high width plus 33 ns. c. Latched at rising of /AS
c. Clock high width plus 100 ns. - P g )
d. Equal to or greater than 1 clock width plus 33 ns. The "OR" of Z8002 stopped and 7D02 HALT
e. Greater than 1 clock width plus 100 ns. Order PM108 $1800
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PM 109 68000 Personality Module
The PM109 solves the major problem in

debugging 68000 based systems by flagging
prefetched but unexecuted instructions

SYSTEM CHARACTERISTICS
SETUP AND HOLD TIMES (MAX)

(With Respect to Falling E of Clock)
Parameter Setup Hold Units
Address 45 20 ns
Data 20 20 ns
/UDS 50 20 ns
/IPLO/IPLY/IPL2 40 0 ns
/DTACK 25 0 ns
/HALT 40 0 ns
IAS 30 0 ns
/BGACK 40 0 ns
/Reset 20 0 ns

Control Name Word Clock

and Fi i Stored | Recog | Qualifier
CO (FL-IACK) LDS X X
C1 (OPC/EXT) R/'W X X
C2 (Fetch) X X
C3 SUPER/USER X X
C4 /BGACK X X
C5 /INTR X "
Cé /AS X
C7 /HALT X
C8 /DTACK "
C9 /As sampled X

*Note: Not recommended that these lines be used for clock
qualification.

ORDERING INFORMATION

When ordering, please use the exact nomenclature given here:

PM109 $2000
For PM109 and Service Test Unit:
PM109 Opt 01 Add $1200

Or the Service Test Unit can be ordered separately:

067-1025-00 $1200

PM1 10 z8001 Personality Module

[NEW ) SYSTEM CHARACTERISTICS
SETUP AND HOLD TIMES (MAX)
Setup | Hold

Data 32ns 3ns Relative to the falling
edge of clock at T3

Address 15 ns 23ns Relative to rising edge
of AS

SNO-SN6 25 ns 25ns Relative to rising edge

(segment of AS

inputs)

N/S (normal 86 ns Ons Relative to the falling

/system) edge of the clock at T3

AS 78 ns Relative to the rising
edge of the clock at T2

RW 65 ns Ons Relative to the rising
edge of the clock at T2

ST0 - ST3 65 ns Ons Relative to the rising
edge of the clock at T2

Wait 55 ns 24 ns Relative to the traili
edge of the clock at T2
or TWA for memory or I/O
cycles, and at TWA3 or
TWAS for acknow-
ledge cycles

MO BUSAK 85 ns Ons Relative to the traili
edge of the clock at T3

VIi.NVI 110ns | Ons | Relative to the trallmg
edge of the clock at T3

SEGT 85 ns Ons Relative to the trailin
edge of the clock at T3

NMI 110 ns

Notes

‘minimum pulse width — 42 ns
“*minimum pulse width — 28 ns

Control Name Word
and Fi Stored | Recog | O«
N/S Normal/System X X
CO Encoded - Read/Write - X X
Low on writes, refresh
and Interrupt ACK cycles
C1 Encoded - High on |/O, X X
Interrupt ACK and Fetch n
Low on memory, Fetch 1,
EPA transfer, reserved
n-
ternal operation and re
fresh cycles
C2 Encoded - High on X X
Fetches, Interrupt ACK
and refresh cycles
C3 Interrupt request - X X
combined NMI, VI, NVI
and SEGT(active high)
C4 Low on EPA, EPN and X X
/MO read or write cycles
CS True Z8001 R/W signal X X
Cé Low on internal X
operations, refresh
and bus acknowledge

Clock

LOGIC
ANALYZERS
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6809 Default Trigger Menu

Word | Clock
Recog | Qualifier

Control Name

and F i Stored

cycles
C7 Halt-Low indicates the X
processor is halted. The
PM110 uses the proces
sor/stop signal and the
ZB8001 continues to ex
ecute refresh cycles
C8 /Wait - used to qualify X
out wait states
C9 General clock qualifier - X
generated
by the PM110 (active high)

When ordering, please use the exact nomenclature given here:

Order PM110 $1800

PM1 11 6809/6809E Personality Module

NEW)

The TEKTRONIX PM111 Personality Module is a
dedicated acquisition module designed for use
with 6809 microprocessor-based systems. By
using the convenient Tektronix Low Profile Dip
Clip Adapter, the PM111 will also support the
6809E-based systems

SYSTEM CHARACTERISTICS
SETUP AND HOLD TIMES (MAX)
Hol

Parameter Setup d Unit
ADDRESS 220 0 ns
DATA 40 10 ns
R/W 140 0 ns
BA 190 0 ns
BS 160 0 ns
/(BMA/BREQ) 120 0 ns
/INMI 155° 0 ns
/IRQ 95* 0 ns
/FIRQ 95* 0 ns

All lines are measured from the source of the signal with re-
spect to the falling edge of E at the ZIF socket

*NOTE: All PM111 Interrupt lines are sampled on the falling
edge of E in contrast to the Motorola spec of sampling on the
falling edge of Q

CO0 READ/WRITE

C1 /IFC

C2 NIFC + IFC2)

C3 INT

C4 BA

C5 /10CO

C6 /VMA

C7 (HALTDMA/BREQ)
C8 DMA + DEAD

*NOTE: This line useful for word recognition only; not recom-
mended for clock qualification purposes.

K X X X
XXX XXX

XXX +Xx

CTR2-00000 EUT  TRIG IN 1

9

H
v lE ) W M TN

6809 Mnemonic Display

ORDERING INFORMATION

When ordering, please use the exact nomenclature given here.

PM111 $1600
40 Pin Low Profile Dip Clip Adapter Numbers 10 cm Version

015-0339-00 (R ded) $40
Female Adapter 380-0647-01 ..........cccveenivnsnrnisinsssnenas $25
40 Pin Dip Socket 136-0623-00 ...........ccccervmmrarurserannns $2.40

COMMON CHARACTERISTICS
Operating Temperature — — 15 to + 55°C except for PM109
which is 0 to 50°C.

Storage Temperature — —62 to +85°C except for PM109
which is —55 to +75°C
Operating Altitude — 4.5 km (15,000 ft)
Storage Altitude — 15 km (50,000 ft).
Size — 12 cm X 20.3 cm X 4.3 cm except for PM106, 107,
PM109 and PM111 which are 12 cm X 20.3 cm X 4.8 cm.
Weight — = 1.2 kg
Cable Length —

Module to 7D02 — 122 +2.5 cm.

Module to uP — 33 cm + 1.2 cm except for PM101 which is
35 cm and PM111 which is 47 cm +1.3 cm
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7D01 General Purpose
Logic Analyzer

16 Stored Channels

Up to 1024 Words Deep

State or Timing

Up to 100 MHz Sample Rate

High Impedance Probes

18 Bit Word Recognizer

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

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 formats for IEEE-488/GPIB
and ASCII

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

There are also two modes of automatic data
acquisition in the DF1 and DF2 which compare
the entire 7D01 memory to the reference memory.
If a difference is detected, the difference 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 =

7DOL TRIG +2 4
C363

Digital Latches

The DL2 and DL502 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 asynchronous mode, the 16
channel Digital Latches can detect spikes or
glitches between system clock edges that are
narrower than the sample clock interval or as
narrow as 5 ns.
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7D01 CHARACTERISTICS

The 7D01 acquires 4, 8, or 16 Ch of data and stores the data in
a 4 k 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 syn-
chronous (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.

SIGNAL INPUTS

Clock, Qualifier, and Data Input Source—Two multi-lead
P6451 Probes provide connections for 9 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 attaches
through a 25 pin connector at the 7D01 front panel.

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

*Measured at external BNC jack. For 0 ns hold time, 42 inch
BNC coaxial cable is recommended.

Input Impedance — 1 M1 paralleled by 5 pF (at probe head).
Threshold at Probe Tips — Front panel switch selects fixed
TTL(+1.4V +0.2 V), variable (+ 12 V) or split (variable for top
probe, TTL for bottom probe). Front panel jack monitors vari-
able threshold only.

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

Maximum Logic Swing — —40 V or less, to at least threshold
voltage plus 10 V. (Max non-destructive input +40 V.)

Synchronous Mode
Characteristic

Time Requirement

Minimum Setup Time

12.5 ns or less

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 dis-
played trigger marker and a front panel output for triggering

external circuitry

Characteristic Requirement

HI Level =219V

LO Level <01V
Impedance (Rising Edge) 50 @ x10%

TRIGGER

Source — Three-position switch provides selection of trigger
source from among channel 0, external (External Trigger/Quali-
fier 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
Threshold +14V, 202V
(TTL Level)
Minimum Pulse Width 15 ns
Maximum Safe Input -5V or less,

Voltage

to at least +10 V

Triggered Light — Indicates display trigger has occurred.

MEMORY

Storage — 4096 bits.

Format — Front panel selectable.

Data Channels Bits per
Displayed Channel
03 1016
0-7 508
0-15 254

SAMPLING RATE

Asynchronous (internal clock) — Sampling Intervals are se-
lectable 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*

03 100 MHz 10ns 15 ns
0-7 50 MHz 20 ns 25 ns
015 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
03 50 MHz 10 ns 20 ns 0
07 50 MHz 10 ns 20 ns 0
0-15 25 MHz 20 ns 23 ns 0
*High and low clock width.
WORD RECOGNIZER

Word Recognizer — 16 data inputs, Probe Qualifier and Ex-
ternal Qualifier. Output is true when input conditions match set-
tings (HI, X, LO).
Asynchronous Mode

Minimum
Input Pulse Width

Format

(Asynchronous Mode)

Any Single Channel

10 ns or less

Channels 0-3

15 ns or less

Any Other Combination

20 ns or less

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 posi-
tion 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 dis-
played channel coincident with the cursor position is displayed

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 pe: sweep.
Vibrate for 15 minutes along each of the 3 major axes at 0.015
inch total displacement. Hold 3 minutes at any major reso-
nance, or if none, at 50 cps. Total time, 54 minutes.
Shock — Operating and nonoperating: 30 g's, 1/2 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 dis-
plays in Binary, Hexadecimal and Octal. It imposes no signifi-
cant electrical characteristics on the 7D01 which affect mea-
surement parameters.

DF2 CHARACTERISTICS

The DF2 reformats the output of the 7D01 in a choice of seven
display formats including Timing, Mapping and state table dis-
plays in Binary, Hexadecimal, Octal, ASCIl and IEEE-
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
|EEE 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.

in Binary by the readout at the bottom of the CRT (HI = 1, LO
= 0).

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

Data Position Intensified Zone
Switch Setting Location
Pre-trigger Near extreme right of display

Near center of display
Near extreme left of display

Center-trigger
Post-trigger

Trigger Intensified Marker Accuracy — Position of intensified
zone with respect to word recognizer output.

Sample Interval Maximum
Control Setting Bit Error
10 ns +4 bits
20 ns +3 bits
50 ns to5 ms +1 bit

POWER
Line Voltage Ranges — Determined by the 7000 Series Oscil-
loscope Mainframe.
Power Consumption — 32 W at nominal line voltage.

ORDERING INFORMATION
7DO1F Logic Analyzer (7001 and

DF1 Display Formatter) $5600
7D01F2 Logic Analyzer (7001 and
DF2 Display Formatter) $6200

7D01 Logic Analyzer ........cccceveneneee. $4200
DF1 Display Formatter ....... ... $1700
DF2 Display Formatter ....... ... $2300
DL2 Digital Latch ................ ... $1800

DL 502 Digital Latch . $1600
7603 Oscilloscope* ... $2555
Option 01 (D one readout board) Sub $300

7704A Oscilloscope* ......ccceevvrcnsinnee. $3995
Option 01 (Del one readout board) Sub $300
T e m——— e
To modify your present 7D01 to include the new clock qualifier
feature order clock Qualifier* modification kit.

040-0891-00 $170°*
*See pages 155 through 175 in this catalog for details on these
and additional 7000 Series Mainframes. See pages 183
through 204 for details on complementary 7000 Series Plug-
ins

**Price does not include installation.
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ACCESSORIES

ACQUISITION PROBES

P6406 Repl Word Recognizer Probe —

For SONY*/TEKTRONIX* 308 only

(010-6406-01) $490
P6107 Replacement Serial Data Probe —

For SONY*/TEKTRONIX* 308

010-6107-03 $105
P6451 Replacement Active Probe —

(010-6451-03) For 7D02 Option 01, WR 501, 7D01, 7DO1F,
7D01F2, Two probes are needed for 16 channel

operation $525
(010-6451-05) For SONY*/TEKTRONIX* 308 only, with right-
angle connector $525
P6452 8 Channels Data Acquisition Probe. For DAS 9100.
010-6452-01 $700

P6453 4 Channels 300 MHz High Speed Data Acquisition
Probe. For 91A04/91AE04.

010-6453-01 $1500

P6454 100 MHz Clock Probe. For 91A08.

010-6454-01 $250
OPTIONAL ACCESSORIES

Flying Lead Set, 5 in

012-0987-00 (P6452) $40

Flying Lead Set, 10 in (P6452)

012-0746-00 $15

Diagnostic Lead Set,

012-1000-00 (P6452, P6455, PB456) ..........ccocecvnnruennuenes $75

Package of 10 ground (or VL) sense leads, 5 in, black with
Pomona Hook Tip

012-0989-01 (P6452, P6455, PB456) .......c.coceovnvrvunncrnnnns $50

Package of 10 ground (or VH) sense leads, 5 in green with

Pomona Hook Tip

012-0990-01 (PB455, PBASE) ........ceenemeercssncassnnssnsennans $50

Package of 2 leads with grabber tips

195-3659-00 (P6454) $15

Package of 12 grabber tips

020-0720-00 (P6451, P6452, P6455, P6456) .................. $33

Package of 10 flat pack high speed grippers

195-1943-06 (P6453, PBA54) .........cocovvvnnnsnnnrnsnissnssninns $75

Package of 10 dip pack high speed grippers

195-2234-06 (P6453, PBA54) ..........cooevvnmnrcnensinsnninsnsnnnns $75

BNC Cable — 50 (2, 8 in

(012-0076-00) (connect 7D01 10 DL2) ...cceercrenrurseniarsesesnes $17
PATTERN GENERATOR PROBES

P6455 8 Channel TTL/MOS Pattern Generator Probe
010-6455-01 $550
P6456 8 Channel ECL Pattern Generator Probe
010-6456-01 $550
$65

Pattern Generator Lead Set, 9 in
012-0926-00 (P6455, P6456)

High Speed Pattern Generator Lead Set, 5 in harmonica
012-1001-00 (P6455, PBASE) ............ccoovuemmmmnunsmmasnaanes $50

DIP CLIP ADAPTERS
40 Pin Low Profile Dip Clip — 10 cm cable (order M/F adapter
below.)
(015-0339-00) $40
40 Pin Low Profile Dip Clip — 30 cm cable (order M/F adapter
below)
(015-0339-02) $40
Male Adapter for 40 Pin Low Profile Dip Clip — For use with
PM101 7D02 General Purpose Personality Module (or with in-
dividual leads such as the 10-wide comb set 012-0747-00)..
380-0560-05 $15
Female Adapter for 40 Pin Low Profile Dip Clip — For use
with dedicated 7D02 Personality Modules.
380-0647-01 $25
SPECMLMPOSELEAD

» i = - i

1. 10 Wide Comb — 10 in leads — grabbers not included.

(012-0747-00) $46
2. 20 cm Individual Connectors — Grabbers not included.
(012-0655-02) $70
3. 10 Wide Comb — With Harmonica Connector.
(012-0800-00) $30
4. Clothes Pin IC Clip —

(003-0709-00) $29
5. GPIB Connector —

(103-0209-00) $180

6. 16 Pin Low Profile Dip Clip — Can be used with 14 or 16
pin IC's.

(015-0330-00) $35
7. Grabber Tip —
(206-0222-00) $3.00

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
9. 40 cm Individual Connector* — 10 wire with Pomona
Grabbers.

(012-0670-00) $65
*Note: EMI can exist with the 40 cm length. This can be a
problem if using a digital latch.

Probe Holder — Clip-on holder accommodates probe pod for
P6451.

(352-0473-01) $3.00
BNC Cable — Used with the Digital Latch
(012-0118-00) $16

P6401 Logic Probe

The small, lightweight, hand-held P6401 indicates
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 coinci-
dence 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 condi-
tion of the logic signal.

CHARACTERISTICS
Low State Input Voltage Range — 0 V to +0.7 V +0.125 V.
High State Input Voltage Range — 2.175V +0.125 V to Vee.
Minimum Recognizable Pulse Width — 10 ns.
Impedance — ~7.5 k2 paralleled by ~6 pF.
Minimum Circuit Resistance for Open Circuit Indication —
10 k2.
Max Safe Input — + 150 V (dc or RMS).
Minimum Recognizable Strobe Pulse Width — 20 ns.
Max Safe Strobe Input — +30 V (dc or RMS).
Strobe Input Impedance — 5.6 k2 within 20%.
Included Accessories — 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).

Order P6401 Logic Probe
(010-6401-01)

OSCILLOSCOPE PROBE
ACCESSORIES
Accessories to aid in probing digital circuits with standard oscil-
losocpe probes may be found on pages 338 and 339.

$135
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DIVISION

Vision is the most effective human channel of communi-
cation. Computer graphics translate computed data to
quickly and easily understood visual forms. For statistical
mapping or mechanical design, Tektronix provides
monochrome and color displays, desktop computers,
copiers, plotters, software and peripherals to answer the
graphics needs of scientists and engineers. Mickey
Westhoff, division sales manager for the Information
Display Division presents two 4110 Series Computer
Display Terminals, designed to be compatible with
existing product lines and offer maximum efficiency with
enhanced communications and local intelligence.
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”The Graphic Standard”

Tektronix has set the standard in computer
graphics for the past 13 years. We continue
in the same tradition with the introduction of
new products like the 4110 Series. De-
signed to be compatible with existing prod-
uct lines, the 4110 Series offers enhanced
communications and local intelligence for
maximum efficiency. These new products
join a broad range of graphics equipment
including desktop computers, color and
monochrome display terminals, hard copy
and storage devices, graphics software and
peripherals.

For additional product information and de-
tails on interfacing, software and accessory
support, please indicate your interest on the
reply card enclosed in your catalog.
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4112

Raster Scan Monochrome Display

Local Picture Segments

2-D Transforms, True Zoom and Pan up to 3
Memory Planes

Compatible with TEKTRONIX 4010 Series

New economies of communications traffic
and CPU time. The 4112 capitalizes on many
conveniences and special capabilities of a raster
scan display. Designed to satisfy a broad range
of evolving needs, from basic line graphs to high
density design, the 4112 provides access to an
unusually wide assortment of graphics capabili-
ties. Its powerful local intelligence keeps user
interactivity high and host dependency low.

The 4112 is designed to be compatible with the
popular Tektronix 4010 Series of computer dis-
play terminals. Programs developed for the 4012
or 4014, for example, may require only minor
software revisions—mostly to account for new
expanded capabilities—in order to run on the
4112. By using the modular device drivers and
advanced feature support of the TEKTRONIX
PLOT 10 Interactive Graphics Library (IGL), up
dating existing programs for the new 4112 fea-
tures is a simple process.

In addition, there is great commonality among all
members of the new 4110 Series. The selection
allows you to specify the best terminal for each
need, without significant investment in increased
operator training or software.

The 4112 offers a bright, flicker-free 381 mm (15
in) raster scan display with a viewable resolution
of 640 x 480 points, augmented by 4096 x 4096
point addressability and by zoom and pan.
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In addition, the user can specify as many as 64
viewports for simultaneous display of multiple
design perspective, or for any other consolidated
presentation of related information. Each viewport
can be zoomed into and out of individually

The 4112 incorporates several valuable local fea-
tures that enhance user interactivity and graphics
capacity, while radically reducing the load on the
host and the volume of communications traffic.
These features include:

Local picture segments. A local picture seg-
ment is a group of graphic primitives that de-
scribes a portion or segment of a picture. These
primitives are retained in the terminal’'s memory to
be redrawn and manipulated at any time by using
the 4112's local "segments” capability. Eight
programmable function keys are provided for
user-definable functions that may be used locally.

Schematic components, symbols, titles and text
can be defined as segments, for example, then
stored in local memory and redrawn when need-
ed, with minimal computer time and communica-
tions traffic required

2-D Transforms. Local segments may also be
rotated, scaled or moved around the screen, by a
simple command from the host processor

Zoom and pan. An addressable display space
of 4096 x 4096 points is accessible locally by
simple, key-actuated zoom and pan or via the
host. The thumbwheel controls are used to pan
the display with a rectangular cursor and to set
the viewport dimensions of the magnified image.

Multiple display memory planes. Optionally,
two additional bit map buffers, or memory planes,
may be added to the 4112, providing as many as
three display surfaces. This capability enables a
number of effects, including overlays of text
and/or graphic information

Tektronix offers on instru-
ments in the 4112 Intelligent TerrmnaT For further training
information, contact your local S-les Office or request a
copy of the Tektronix C g C g on the re-
turn card.

Secondly, the memory planes can be used to
create gray scale effects, with up to eight shades
of gray/displayable at once. A panel flooding
feature enables easy fillin of closed figures with
gray scale or with patterns.

Definable dialog area. At any time, the user
can specify the size and position of the region
where communications between terminal and
host are displayed. This dialog area is scrollable
by the thumbwheels, allowing for easy recall of
previous communications.

Memory. The standard 4112 memory consists of
32k bytes of RAM and 72k bytes of ROM. It is
expandable incrementally up to a total of 672k
bytes RAM.

An optional, integral flexible disk drive can be
specified to add a total 494k bytes per disk of off-
line mass storage with disk drive.

CHARACTERISTICS
DISPLAY
Medium — Raster-scan CRT.
Display Area — 220 mm x 254 mm (8.6 in x 11.5 in)
Phosphor Type — White P4.

Scan Type — 60 Hz non-interlaced or 50 Hz non-interlaced
(optional).

KEYBOARD
Normal Keyboard — 72 typewriter paired upper and lower
case, programmable and auto repeating (seven lighted).

8 user-definable programmable function keys, 4 terminal con-
trol keys, and 4 special keys for zoom and pan functions.

Other Controls — Thumbwheels contol graphic cursor, zoom-
pan function, and scrolling.

ALPHANUMERIC MODE

Standard Character Set — Full ASCII set of 94 displayable
characters.

GRAPHICS MODE
Resolution — 640 horizontal by 480 vertical pixels.
Addressability — 4096 x 4096 points.

Gray Scale — Eight levels of gray scale are provided if two
optional (three total) memory planes are included.

Interactive Graphics — Thumbwheels in the keyboard control
a graphic cursor. The graphic cursor may have its shape de-
fined by the user (with hardware cross-hairs as default). The
user can also control zooming, scrolling, and the alpha cursor
position by keyboard keys.

Computer Interfaces — Basic data communications interface,
EIA RS-232C compatible, full or half-duplex.

Flexible Disk Characteristics — (Option 42)

8 in single-sided double-density disk.

Direct memory access.

ORDERING INFORMATION
4112 Computer
Display Terminals .........ccocorsemsnmsnsnns $9600
Option 42

INTERNATIONAL POWER CORD AND PLUG OPTIONS

Option A1 Universal Euro 220 V/16A . ... No Charge
Option A2 UK 240 V/13A .....ercecrcnernsnsnssenennanes No Charge
Option A3 A 240 V/10A No Charge
Option A4 North American 240 V/15A ............... No Charge
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4114

Direct View Storage Tube

Local Picture Segments

2-D Transforms, Refresh Support and Fast
Redraw

Compatible with TEKTRONIX 4010 Series

New standards of fast graphics throughput.
Enhanced user interactivity with reduced
host overhead. The 4114 has been designed to
satisfy the evolving needs of graphics users for
faster, more versatile throughput in high density
graphics applications. Its local intelligence and
expandable memory can significantly reduce the
delays and costs associated with over-
dependence on the host computer.

The 4114 has been designed to be compatible
with the popular TEKTRONIX 4010 Series of
computer display terminals. Programs developed
for the 4014, for example, may require only minor
software revisions—mostly to account for ex-
panded capabilities—in order to run on the 4114,
By using the modular device drivers and ad-
vanced feature support of the TEKTRONIX PLOT
10 Interactive Graphics Library (IGL), updating
existing programs for the new 4114 capabilities is
a simple process.

In addition, there is a great commonality among
all members of the new 4110 Series: project
teams can share programs and peripherals while
utilizing the 4110 Series terminal best suited for
each application's need.

The display: more to see than ever. The 4114
is designed around a 483 mm (19-inch) direct-
view bistable storage tube. Its 4096X by 4096Y
addressable points (4096X by 3120Y displayable
points) provide resolution high enough for the
most complex engineering and scientific graph-
ics. The 4114 offers enhanced text display with as
many as 16 hardware-generated sizes of stroke
upper-and-lower case ASCIl characters. A large
number of dot-dash line styles and markers, plus
rubberbanding capability, simplify graphics devel-
opment. Thumbwheel-controlled symbols enable
easy placement and revision of display elements.

An intelligent evolution of graphics efficien-
cy. Through its advanced local intelligence and
its capacity to do much more per host command,
the 4114 achieves new standards of productivity.
Specific features of this intelligence include:

Local picture segments. A segment is a group
of graphic primitives describing a portion or seg-
ment of a picture, retained as a unit in local
memory to be redrawn or manipulated at any time
by using the 4114's local "segments” capability.

2-D transforms. Local segments can be rotated,
scaled or moved around the screen, with only a
simple command from the host.

Refresh support. More than 1500 cm or approxi-
mately 3000 short vectors of flicker-free refresh.

Color enhanced refresh option for easy rec-
ognition of refresh information, for high densi-
ty applications and those with a great deal of
refresh manipulation, the Color Enhanced Refresh
(Option 31) presents all refresh vectors in amber,
for clear contrast with stored vectors.

Memory. Standard 4114 memory includes 32k
bytes of RAM and 56k bytes of ROM. RAM
memory is expandable up to 800k bytes total.

Fast redraw augments the powers of local
intelligence. 26,000 short vectors may be
redrawn in under 1/2 s.

Definable, refresh dialog area. The user may
define the size and location of a scrollable dialog
area—all in refresh. This area can be redefined
and repositioned at any time.

Mass storage option. Single or dual integral
flexible disk drive mass storage may be specified,
for convenient local storage of segments, fonts,
macros, and completed graphic displays. Each
disk offers a 494k byte capacity.

CHARACTERISTICS
DISPLAY

Medium — Direct view storage tube 4096 x 4096 addressable
points; 4096 x 3120 displayable points; Enhanced refresh;
Fast redraw

Display Area — 368.3 mm x 276.9 mm (14.5 in x 10.9 in).

KEYBOARD

Normal Keyboard — 72 typewriter paired upper and lower
case, programmable and auto repeating, (five lighted).

Eight user-definable programmable function keys.
Thumbwheels to control graphic cursor

ALPHANUMERIC MODE

Standard Character Set — Full ASCI| set of 94 displayable
characters.

Flexible Disk Characteristics — (Options 42 and 43)
8 in single-sided double-density disk.
IBM compatible soft-sectored recording format.

Cyclic redundancy checking and automatic data recovery retry
for reliability

Direct memory access.

ORDERING INFORMATION
4114 Computer Display Terminals . $17,500

Option 31 Color Enhanced Refresh ................... Add $2000
Option 42 Single Flexible Disk and
Disk C Add $2800

Option 43 Dual Flexible Disk and Disk Controller Add $4200

INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal Euro 220 V/16A ..

Option A2 UK 240 V/13A .............. No Charge
Option A3 Australian 240 V/10A .. .. No Charge
Option A4 North American 240 V/15A ............... No Charge

Tektronix offers i ini U on instru-
ments in the 4114 Intelligent Terminal. For further training
information, contact your local Sales Office or request a
copy of ;he Tektronix Customer Training Catalog on the re-
turn card.
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4014-1/4015-1

483 mm (19 in), Direct-View Storage Display

Selectable Formats in Alphanumeric and
Graphic Modes

High-Resolution, Interactive Graphics
Capability

Plug-In Intelligence Options

APL Character Set Available

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 in) screen offers priced-right performance for
applications in mapping, design, manufacturing,
medicine, energy exploration and many other
diverse disciplines

Firmware options provide up to 26k of graphics
memory for local symbols, stroke-drawn charac-
ters, overlays, or background graphics which can
be redisplayed on command from the host or
keyboard. Reduce data transmission as you
redraw portions of your graphics from local mem-
ory and generate circles and arcs by a single
command. Add local scaling, rotation, and clip-
ping of graphics. Buffered communications with
the host and keyboard. Reduce CPU connect-
time trough local control of graphic tablets, plot-
ters, and tape and disk storage. A variety of
optional intelligence designed to help you keep
up with new methods in mapping, process layout,
financial graphing and many other applications.

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 Enhanced
Graphics Module. Its 12 million point capability is
more than sufficient to solve most complex map-
ping and design tasks. Full 96-character ASCII
includes four program-selectable alphanumeric
formats which display up to 8512 characters at
once

Of course, the 4014-1 and 4015-1 are immediately
compatible with the full range of Tektronix
peripherals, including the 4631 and 4611 Hard
Copy Units, the 4923 Digital Cartridge Tape Re-
corder, B-Size 4662 and C-Size 4663 Interactive
Digital Plotter, plus others. Optional minibus ex-
tender allows expanded accessory and peripher-
al 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 scienti-
fic graphs. For device independent applications
projects add our PLOT 10 Interactive Graphics
Library
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Previews and overviews. Interactive preview-
ing on the 4014-1 can lop considerable time off
normal plotter trial-and-error. As a cartographer's
tool, for instance, the 4014-1 will draw precise
maps of cities, states, and land formations, and
isolate and enlarge those areas you choose

The 4014-1 has become standard equipment to
many phases of research, medicine, engineering,
business, energy-related fields, cartography,
manufacturing and others where its
price/performance practically lends itself

CHARACTERISTICS
Display Medium — Direct View Bistable storage CRT
Display Area — 381 mm x 279 mm (15 in x 11 in)
Alphanumeric Mode — 4014-1 Full ASCII character set (94
printing characters)
4015-1 Full ASCII and APL character sets (188 total printing
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 paired 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 cros-
shair cursor. 3 thru 1024 addressable points horizontally. 0
thru 780 addressable points vertically

Computer Interfaces — Basic Data Communication Interface.
EIA RS-232-C compatible. Full Duplex

We also offer a range of optional interfacing designed for com-
munications with most of the widely used mainframes and
minicomputers

ORDERING INFORMATION

4014-1 Computer Display Terminal with
Standard Data Communications

Interface ....... $14,775
Option 34, Enhanced Graphics Modul
(factory installed only) Add $925

4015-1 Computer Display Terminal with
Standard Data Communications

Interface $16,900
Option 34, Enh d Graphics Modul

(factory i lled only) Add $925
OEM terms available on these products.

Tektronix offers training on instru-

ments in the 4010 DVST Graphic Terminal Series. For fur-
ther training information, contact your local Sales Office or
request a copy of the Tektronix Customer Training Catalog
on the return card.




4016-1

636 mm (25 in) 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 elec-
tronic circuit boards, utility networks, automotive
components, schematic diagrams, street maps or
similar applications who need to work with fine
detail while maintaining the total picture
perspective

With its big 636 mm (25 in) 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 interactively
manipulate the display.

Over 15,000 displayable characters. Besides en-
abling display of more high density graphic infor-
mation than any other terminal available, the
4016-1 provides high density alphanumerics for
applications, from graphic labeling to newspaper
page layout. Over 15000 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 standard
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 soft-
ware, communication support, and other
Tektronix peripheral devices. The 4016-1 is sup-
ported by the family of PLOT 10 Software
products

Plug-in intelligence. Using the modular 4010 bus
structure, add-on low-cost options include up to
26k of usable graphics display memory, scaling,
relative graphics, clipping, circular arc generation,
rotation by 1° increments, user definable stroke
characters, programmable keyboard, GPIB inter-
facing 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 49074924 storage
device or Option 40 programmable keys. Imple-
ment off-line plotting by accessing data via local
storage devices

Added enhancements. The 4016-1 includes a
convenient detachable keyboard and detachable
display

Other standard enhancements include hardware
generated solid, dashed, and dotted lines; point
plotting with software controllable point sizes and
incremental “relative graphics” plotting

Hard copy compatibility provides 216 mm x 279
mm (8 1/2 in x 11 in) hard copies from our
dependable, dry-process 4631 and 4611 Hard
Copy Units

CHARACTERISTICS

Display Medium — Direct View Bistable storage CRT. Written
image bright green on green background
Display Area — 454 mm x 340 mm (18 in x 13.5 in)
Character Set — Full ASCIl character set (94 printing
characters).
Standard Character Format

1) 74 char/line by 35 lines

2) 81 char/iine 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 control of
plotted point size. Incremental Plot Mode relative addressing 1
of 8 directions, one step at a time

Interactive Graphic Mode — Thumbwheel controlled cros-
shair cursor. 0 thru 1023 addressable points horizontally. 0
thru 780 addressable points vertically

Hard Copy Mode — Switch selectable hard copy of screen
using the 4611 or 4631 Hard Copy Unit.

ORDERING INFORMATION

4016-1 Computer Display Terminal with
Standard Data Communications

Interface $18,000
INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal Euro 220 V/16A ... No Charge
Option A2 UK 240 V/13A .. No Charge
Option A3 Australian 240 V/10A ... .. No Charge

Option A4 North American 240 V/15A ............... No Charge

OEM terms available on these products.

Tektronix offers e training on instru-
ments in the 4010 DVST Graphic Terminal Series. For fur-
ther training information, contact your local Sales Office or
request a copy of the Tektronix Customer Training Catalog
on the return card.
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NEW)

4027A

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 4027A offers all the easy data
entry, scrolling, and graphics capabilities of the
Tektronix high performance 4020 raster-scan fam-
ily. Most importantly, it provides the kind of fully
supported color capability 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
4027A system as easy as it is versatile.

Local capabilities include colored vectors, char-
acters, symbols, and polygon fill. Firmware en-
ables a second color to border the polygon ... and
allows user selection of up to 120 different pat-
terns or color combinations for special applica-
tions. Because the capabilities are initiated by
firmware, not software, 4027A operation makes
minimal demands on host computer
communications.
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Easy-to-use graphic software. For graphic repre-
sentation, the 4027A uses color-enhanced PLOT
10 Easy Graphing Software. Easy Graphing sim-
plifies 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 consists of
a graphic crosshair cursor controlled by graphic
cursor keys. In addition to reporting the coordi-
nates back to the host, the terminal 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 connec-
tion of the 4027A to external video displays for
group viewing and presentations.

Gray scale representations of 4027A color dis-
plays can be made with a TEKTRONIX 4632 or
4612 Video Hard Copy Unit. Detailed, camera-
ready color copies of graphs and alphanumeric
data can be made on paper or acetate via the
TEKTRONIX 4660 Series of Interactive Digital
Plotters.

To the standard full duplex, 4027A interface
options add half duplex, current loop, polling
interfface and IBM 3270 compatible polling
controller.

All this and alphanumerics, too. In addition to
graphic capabilities, the 4027A's extensive alpha-
numeric capabilities include full ASCII, special
and user-definable character sets, and 34 rows of
80 characters.

CHARACTERISTICS
Display Size — 254 mm x 191 mm (10 in x 7.5 in).
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 4027A Specifications — Same as 4025A.
Order 4027A Color Graphics

Terminal

$10,000

OEM terms available on these products.

Tektronix offers ining on instru-
ments in the 4020 Raster Scan Terminal Series. For further
training information, contact your local Sales Office or re-
quest a copy of the Tektronix Customer Training Catalog
on the return card.




TEK

COMPUTER
DISPLAY TERMINALS

4025A

From Alphanumerics To Graphics

ASCII Character Set and Finger Tip Editing

Forms Ruling Option Available

The 4025A creates the perfect marriage of alpha-
numerics and graphics. You can create and store
multiple graphs in memory, create multiple
graphs per page, and scroll graphics along with
alphanumeric information

The 4025A 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 ASCIl character set and finger-tip
editing. In its simplest configuration, the 4025A
can display a full 34 lines of 80 characters each
on its 279 mm (12 in) diagonal display screen
Complete upper-and lower-case ASCIl character
set is provided. Green-on-black display with ad-
Justable brightness level keeps even long ses-
sions easy on the eyes

The 4025A Forms Ruling option can duplicate
essentially any form. Visual attributes include
enhanced blinking, inverted and underlined fields
Logical attributes include protected fields, modi-
fied, 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 remains, ready
for the next series of entries. Develop or duplicate
forms of any complexity with a variety of single
and multiple horizontal and vertical rules selected
from the Ruling Character Set. Expandable mem-
ory 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 dis-
play areas, each with independent scrolling. You
use the monitor area to communicate with the
host and the workspace area for the form itself

The PLOT 10 Easy Graphing Software package
lets you interactively create bar charts with multi-
ple shadings, histograms, log plots, pie charts
and period axes, all with a wide variety of labeling
options

The keyboard, an office typewriter configuration,
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 16k memory is standard with the 4025A display,
expandable to 32k, allowing buffering and
scrolling of hundreds and even thousands of
words

Using TEKTRONIX 4631 and 4612 Hard Copy
Units you can duplicate on-screen and buffered
displays of up to 80 characters by 53 lines. The
216 mm x 279 mm (8 1/2 in x 11 in) copies are
clean, dry, and sharp. For detailed, camera-ready
copies of graphs and alphanumeric data, choose
the TEKTRONIX 4662 Interactive Digital Plotter
The dependable 4642 Printer gives you copies of
alphanumeric output only. The 4924 Digital Car-
tridge Tape Drive provides an inexpensive meth-
od of storing forms, graphic formats and other
data

Using the optional 4025A polling controller, you
can poll multiple terminals on a single data com-
munications line

CHARACTERISTICS

Display Size — Video monitor display on 229 mm x 163 mm (9
inx64in)

Raster Lines — Standard 525 line scan with 480 lines
displayed

Character Set — 64/96 upper and lower case ASCII (optional
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
4025A Computer Display

Terminal $5200
INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal Euro 220 V/16A ................ No Charge
Option A2 UK 240 V/13A ... No Charge
Option A3 Australian 240 V/10A .... No Charge
Option A4 North American 240 V/15A ............... No Charge

OEM terms available on these products
Tektronix offers i on instru-

9
ments in the 4020 Raster Scan Terminal Series. For further
training information, contact your local Sales Office or re-
quest a copy of the Tektronix Customer Training Catalog
on the return card.
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DISPLAY TERMINALS

TE

4006-1

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 de-
partments. Priced no more than many alpha-
numeric terminals, the 4006-1 makes graphic
capability practical for the stock room, the class-
room and the conference room as well as for
other graphic applications.

The 4006-1 connects readily to most mainframes,
thanks to its RS-232-C interface. With a screen
capacity of 2590 alphanumeric characters in addi-
tion to graphics capability, the 4006-1 can work in
configuration with existing alphanumeric terminals
to interpret statistics and coordinates into mean-
ingful charts, tables, graphs and diagrams.

CHARACTERISTICS
Display Medium — Direct View Bistable Storage CRT.
Display Area — 190.5 mm x 142.2 mm (7.5 in x 5.6 in).
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 +0.2ms.
Information Density — 1024 (X) by 1024 (Y) addressable
points. 1024 (X) by 780 (Y) viewable points.

Baud Rate — Transmit and receive independently. Selectable
from 75 to 4800 baud
i

ORDERING INFORMATION
4006-1 Computer Display Terminal ... $3600

Option 01, Data Communications Interface ........ Add $385
———_
Tektronix offers ce i on instru-

9
ments in the 4010 DVST Graphic Terminal Series. For fur-
ther training information, contact your local Sales Office or
request a copy of the Tektronix Customer Training Catalog
on the return card.
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4010-1

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 alphanumeric and
graphic display is so immediate that hours of
hand drafting can become the matter of a few
seconds

CHARACTERISTICS
Display Medium — Direct View Bistable Storage CRT.
Display Area — 190.5 mm x 142.2 mm (7.5 in x 5.6 in).
Alphanumeric Mode Format — 35 lines, 74 characters per
line, 2590 characters full screen
Character Set — 63 printing characters (TTY ANSI Code).
Charactar 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
26 ms.
Information Density — 1024 (X) by 1024 (Y) addressable
points.
1024 (X) by 780 (Y) viewable points.
Graphic Input Mode — Thumbwheel controlled cross-hair cur-
sor. 3 through 1023 (X) 0 through 780 (Y).

4012

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. Alphanumerics can
tabulate computer data, but graphics can amplify
that data into usable, immediately meaningful in-
formation. High-resolution graphic presentations
and the full upper and lower-case ASCIl alphanu-
merics 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 thumbwheel control, user can
direct the X-Y cursor for speedy additions or dele-
tions of data to the display screen

CHARACTERISTICS
Display Medium — Direct View Bistable Storage CRT.
Display Area — 203 mm x 152 mm (8 in x 6 in).
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 s.
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 points.
Graphics Input Mode — Thumbwheel controlled cross-hair
cursor. 3 through 1023 (X) 0 through 780 (Y).
=

T S Sy
ORDERING INFORMATION

4010-1 Computer Display Terminal with

Standard Data Communication

Interface $5900

INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal Euro 220 V/16A
Option A2 UK 240 V/13A
Option A3 Australian 240 V/10A
Option A4 North American 240 V/15A ..

ORDERING INFORMATION

4012 Computer Display Terminal with
Standard Data Communication
Interface

$7850

INTERNATIONAL POWER CORD AND PLUG OPTIONS

Option A1 Universal Euro 220 V/16A No Charge
Option A2 UK 240 V/13A .. No Charge
Option A3 Australian 240 V/10A .. No Charge
Option A4 North American 240 V/15A ... .. No Charge

OEM terms available on these products.
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PLOT 10

Graphic Software Library

PLOT 10 is the world's leading commercial graph-
ics 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 sophisticat-
ed or specialized applications. PLOT 10 builds to
high-level, "cookbook” solutions such as English-
like commands for business applications and
other non-programmer environments

PLOT 10 Includes the following packages:
Terminal Control System (TCS) — A compos-
ite of FORTRAN IV subroutines, TCS contains the
basic building blocks for all graphic operations. It
permits modular as well as system independent
programming, and supports such basic graphic
functions as windowing, clipping and rotation for
DVST terminals and 4660 Series Plotters

Plotter Utility Routines — These 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 subrou-
tines let a programmer tailor the size, shape and
format of graphs, specifying more than 40 graph-
ic elements

Interactive Graphing Package — IGP simpli-
fies the task of graph storage, editing, recall and
updating, so a user with little or no programming
experience can create a presentation quality
graph, on DVST terminals

Easy Graphing — A straight forward English
language 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
uniquely modular system of I/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 filling, many
character fonts, segments and 3-D may be
added

ORDERING INFORMATION

For 4110, 4010 Series Terminals. 4006-1, 4025A
and 4027A color display

Tools for easy use of graphic and alphanumeric
capabilities of Tektronix Terminals

4010A01 PLOT 10 Terminal Control
BYBVIM ocoaisssicsssiiasisssssisasissssanasassisisssin $1500

4010A10 PLOT 10 Terminal Control
System, Implementation for IBM
WIth T8O ccisiissssssisisessssssossissismessssinss $1750

Versatile software to graph your data

using a powerful set of FORTRAN IV
subroutines.

4010A02 PLOT 10 Advance

QraphING Il .ocoasssssessicsnassessunasasssssusnse $2000

Powerful graphing through English lan-
guage commands for the non-programmer
4010A03 PLOT 10 Interactive Graphing
POCKREQ® sicossscsssssvsaussussuvsssssnosnsasssssasvins $2250

Correct your graphics easily with a
Tektronix Terminal before plotting.

4010A04 PLOT 10 Preview Routines for

Cal Comp Plotters ........cccccueiuniinssnssanns $500

Provides complete flexibilty of char-

acter definition, including rotation,

scaling, and special characters.

4010A05 PLOT 10 Character

Generation System .........cccenninsieniienns $225

Point by point TEKTRONIX 4953 and

4954 support, plus pencil and paper

input ease for many computer systems.
4010A06 PLOT 10 Graphic Tablet

Utllity ROUHINGS: ...icicuccmcivinscanoscisarmasiiiosss $200

Office machine simplicity for the pro-
duction of the most popular formats

in graphing.

4010B01 PLOT 10 Easy Graphing

Punch Paper Tape .......cccconmemmimmssnnssans $1380
4010B02 PLOT 10 Easy Graphing

026 Format Punched Cards ................ $1380
4010B03 PLOT 10 Easy Graphing

Magnetic Tape ........ccocerienninnnrcnnscnnnnns $1950
4010804 PLOT 10 Easy Graphing

RK-05 Hard Disk .......cccovruninnnssinnssnnnens $1480
4010B05 Easy Graphing

029 Format Punch Cards .........ccceeerune $1380

Designed for device independent control of
DVST, raster scan displays, and plotters. Offers a
growing array of graphics control functions such
as commands for color, 3-D, line smoothing, and
multi font text manipulation. Provides graphic
segments support for fast creation and mainte-
nance of picture data bases. Developed in re-
sponse to proposed ANSI graphics standard

4010C01 PLOT 10 Interactive Graphics
LIBIBTY csescsssansssisusessunsssasonsssssans $2500-10,000

froms FiuLs

COMPUTER GRAPHICS

SOFTWARE
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4041

The 4041 is designed to comply with IEEE Stan
dard 488-1978 and with Tektronix Codes and
Formats Standard

Optimized for Instrumentation Control

Modular Design - Rackmount or Portable

Efficient, Easy to use BASIC Language with
Extensions

Expandable Capability Through Memory (to
160 k Bytes) and Other Options

The new 4041 Controller is a powerful, flexible,
expandable |EEE-488 systems controller de-
signed to work with Tektronix and other vendor's
IEEE-488 instruments. While the basic unit is
intended principally for execute only environ-
ments such as production line testing, a variety of
options and peripherals will equip the 4041 for full
interactive flexibility in research lab applications.
Tektronix full line of terminals (graphics or alpha-
numeric, storage or raster, and color) are com-
patible to create an optimum programmer inter-
face in the more sophisticated areas. Software
features similarly span the range from the occa-
sional programmer to the sophisticated program-
ming team tackling complex products. The basic
4041 compactness, permits configuration of very
compact systems which can go into applications
impractical for earlier generations of systems.

4041 Architecture

The 4041 controller contains three micro-proces-
sors, with the CPU being the powerful 16-bit
68000. Standard memory is 32k bytes (approxi-
mately 25k user-available), with optional 32k incre-
ments to 160k maximum. A 20-character alphanu-
meric LED display, 20 character thermal printer,
DC-100 casette drive, 18 function keys, an IEEE-
488 port, and a RS-232 port are standard. A real
time clock and calender capability are standard
on the 4041. Option 01 adds a second pair of
ports (one IEEE-488 and one RS-232). The Option
01 IEEE-488 port has Direct Memory Access
capability. Other options include an 8-bit parallel
TTL port, (Option 02) the program development
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ROMs and carrier (Option 30), and a program
development/debug keyboard (Option 31). BASIC
is an excellent language, and was chosen for the
4041. Its English-ike commands, simple syntax,
and line-by-line interpreter implementation com-
bine for friendly, easy use. To improve the self-
documenting characteristics and thus reduce
maintenance costs, 4041 BASIC is enhanced by
several features. Variable names may be up to 8
characters, allowing the programmer to select
meaningful names like RISETIME, VOLTAGE 1, or
DELAY. Subprograms and program lines may be
named, with examples such as SRQHANDL or
CALCRMS.

4041 BASIC includes many enhancements such
as FORTRAN:-like subprograms. Variable passing
from main to subprograms and the ability to
declare any variables as local or global means
that a team of programmers can work Qquite
independently on a massive task, with the main
program ultimately being not much more than a
series of subprogram CALL statements. Other
powerful features include optional data types
(short and long floating point plus integer), a
COMPRESS command to optimize memory use,
a proceed mode which overlaps I/O and process-
ing operations for maximum system speed, logi-
cal unit assignment capability, and up to 160k
bytes of memory directly addressable without
overlays or paging techniques.

Test and Measurement Orientation

The 4041 controller was developed and optimized
as an instrument controller. Many of the IEEE-488
functions are simple high level commands in 4041
BASIC. Examples include ATN, GET, LLO, and
several others. In its power-up default condition,
the 4041 implements Tektronix Codes and For-
mats standard and thus can communicate in-
stantly with Tektronix IEEE-488 instruments with-
out any programmer attention to formats, syntax,
delimiters, number format, etc. However, the 4041
also has virtually complete, programmable control
over every |IEEE-488 line and condition. When this
ability is combined with the 4041's Logical Unit
assignment and stream specification ability, virtu-
ally any IEEE-488 instrument or device can be
easily handled. The stream specification ability
means that a particular device's format, syntax,
end-of-message character, and other idiosyncra-
sies can be described one time in a Logical Unit
assignment statement. Thereafter, the program-
mer can control or obtain data from that instru-
ment as easily as from an instrument which fully
complies with Tektronix Codes and Formats
Standard.

The error trapping and handling capabilities of the
4041 are of particular importance in test and
measurement systems. Virtually any category of
error — in instruments, peripherals, on the bus, or
even within the 4041 — can be trapped and
handled by software drivers.

MAGNETIC TAPE DRIVE
File Structure — 48 named files (max).
(o ity (phy | ds) — 650 typical (600 min).
Physical Record — 256 bytes.
Average Transfer Rate — 13,324 bits per s.
Search Speed — 1520 mm/s 60 in/s .
Tape Rewind — 1520 mm/s 60 in/s.
Tape Cartridge — DC 100 cassette.

PRINTER
Printing Method — Thermal, fixed head.
Capacity — 20-character alphanumeric line.
Font — 5 x 8 dot matrix printed.
Character Size — 2.5 mm high x 1.8 mm wide (.10 in high x
.07 in wide).
Line Spacing — 4.23 mm (6 lines per in).
Printing Speed — 1.8 lines/s.
Feed Speed — 8.46 mm per s (.34 in/s).
Character Set — 128 Total
Paper Size — 60 mm x 25 m (2.36 in x 82 ft)

CONTROLLING THE BUS

The 4041 automatically controls all bus management signals in
the proper sequence for the desired interface task and instru-
ment interaction.

A bus management function program that uses direct IEEE-
488 mnemonic commands accommodates differences in imple-
mentation of GPIB on other equipment. Virtually all legal bus
states can be programmed this way, which affords a high de-
gree of flexibility for addressing various system applications.

BUS INTERRUPTS
The 4041 has the ability to detect and respond to various types
of interrupt conditions that can be generated in the GPIB. User-
specified software handlers can be written to perform various
tasks when these conditions occur. Interrupts can be program-
mably ENABLED or DISABLED.
Interrupt conditions are

Mnemonic Message
SRQ Service Request
EOI End or Identity
IFC Interface Clear
DCL Device Clear
GET Group Execute Trigger
TCT Take Control
MTA My Talk Address
MLA My Listen Address

BUS COMMUNICATION

Interface and bus device addressing are programmable. This
allows the user to direct message and data flow to and/or from
the appropriate interface and GPIB peripheral. Information
such as primary and secondary addressing, along with perti-
nent device-dependent information, can be attached to a spe-
cific logical unit number. Subsequent communication with that
GPIB device can be directed to the logical unit, eliminating the
need for redundant or repetitious statement programing.

TRANSFER RATES (IEEE-488)
Transfer rates for the standard interface are given below.

Input Output
Interrupt Mode Exceeds Exceeds

5k Bytes/s 5k Bytes/s
Fast Mode Exceeds Exceeds

16.5k Bytes/s 19.5k Bytes/s

SERIAL INTERFACE

The 4041 comes with a standard serial asynchronous RS-
232C Interface. The 4041 can support applications requiring
terminals, modem/host communication, or instrumentation with
this interface protocol.

In addition to standard transmission rates from 75 to 9600
baud, transmission rates are programmable to any integer
ranging from 2 to 9600 baud.

Full Duplex — Full Capability (half duplex not supported)
Transmit/Receive — Matched rate only

Bits Per Character — 5, 6, 7, or 8 bits

Stop Bits — 1 0r 2

Parity — Even, Odd, One, Zero, None

For a complete description and ordering in-
formation, refer to pages 292-294.
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DESKTOP
COMPUTER

The 4054 is designed to ¢ bort other products
which comply with IEEE iard 488-1978

19 In, High Resolution Display

Dynamic Graphics (Option)

Expandable Memory

Enhanced Graphics

Unequalled graphics and powerful, fast comput-
ing in an integrated desktop computer. The 4054
is the only desktop computer that combines easy-
to-learn, extended BASIC with the unique fea-
tures 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
provide demand hard copy on any combination of
text and high density graphics (with optional hard
copy unit). Fast processing coupled with simulta-
neous text and graphics display offer an excellent
fit for many sophisticated graphics environments.
In addition, the 4054's memory capacity can be
expanded from a standard 32k bytes, to 64k
bytes

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 consider-
able versatility in designing your own system.

The 4054 features software compatibility with the
rest of the 4050 Series of desktop computers.
Programs developed on the 4051 and 4052 will

operate on the 4054, giving 4054 users access to
a wealth of PLOT 50 Software, already written
and debugged, thus reducing program develop-
ment costs often associated with new systems

The Dynamic Graphics Option adds increased
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 construct-
ed 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 com-
plex 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 requirement
The large screen permits previewing of 132 col-
umn 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 cross hair cursor. All of these features
are implemented using the extended BASIC of
the 4054

Friendly extended BASIC provides the simplicity
desired for the beginner together with the flexibil-
ity and power required by the experienced pro-
grammer. Device independent keywords make
program and data input/output operations easy
either binary or ASCII formats. Fast, built-in BASIC
functions such as SINE, LOG, SQR, etc., plus a
complete set of matrix functions provide powerful
computation at your fingertips

CHARACTERISTICS

Processor — LS| bi-polar 16 bit, same as 4052.
Keyboard — Indentical to 4052 keyboard but includes added
thumbwheels which control crosshair cursor
Tape Drive — |dentical 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 characfers per line with 64 lines per display
Character Set — Full ASCII, upper/lower case, high quality,
stroke generated characters.

Special fonts — Selectable under program control-Swedish,
German, British, Spanish, Danish/Norwegian, Graphic and
Business

Graphics — Vector drawing time - 15k cm/s.

Addressable resolution — 4096 (X) by 3125 (Y)
Dot-dashed vectors, programmable in 36 visibly distinct
patterns

Crosshair cursor with built-in thumbwheels for interactivity.
Visibility — Flicker-free, easy-on-the-eyes display

Copier — Compatible with TEKTRONIX 4631 and 4611 Hard
Copy Units.

ORDERING INFORMATION

4054 Desktop Computer .........cceeue.

Option 24 64k Bytes Total Memory

Option 30 Dy ic Graph Add $3315
Option 31 Color Enh d Dy ic Graphics . Add $5315
OEM terms available on these products

Tektronix offers training cl. on the 4050

Graphic System Series. For further training information,
contact your local Sales Office or request a copy of the
Tektronix Customer Training Catalog on the return card.
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4051

GPIB

IEEE-488

The 4051 1s designed to support other products
which comply with IEEE Standard 488-1978

Low Cost

High Resolution

Graphics and Alphanumerics

Desktop computing for a whole spectrum of
problem solving, data analysis, and decision mak-
ing applications. The 4051 is a stand-alone com-
puter that is approachable, affordable, 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 analy-
sis, decision making and model building. It sup-
plements your intuition and gets your point across
by making 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/0O commands. As the industry's
choice for connecting instrumentation it is our
choice for the 4051 and its many available
peripherals

It includes integrated computing, peripherals, and
a GPIB (IEEE Standard 488-1978) interface. 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 comfort-
able 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 independent keywords
Input and output can be as simple at INPUT or
PRINT or can have FORTRAN like power with
PRINT, DELETE and IMAGE commands.

A data communication option permits sharing
data with a host computer. The asynchronous.
RS-232 interface lets you choose terminal mode
communications at up to 2400 baud. Terminal
modes provide performance like our popular 4012
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Computer Display Terminal with local intelligence
and direct data transfer between the built-in
cartridge tape drive and host computer.

CHARACTERISTICS
Processor — LSI 8 bit microprccessor
User Memory Workspace — 16k bytes standard, expandable
to 32k bytes.
Keyboard — Full 128 ASCII character upper and lowercase
with auto repeat 10 key numeric and 5 math function 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 execution of fhe first
program on tape.

Tape Drive — 3M DC 300A cartridge 300k bytes maximum
(dependent on number of files).

Rewind Speed — 90 ips.

Search/read 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 AND 4611 Hard
Copy Units.

ORDERING INFORMATION
4051 Desktop Computer System ...... $6295
Option 22 32k bytes total MEMONY ............cc.c. Add $1000

GPIB

IEEE-488

The 4052 is designed to support other products
which comply with [EEE Standard 488-1978

Fast Processing

High Level BASIC

Expandable Memory

High performance computation and communica-
tions for a whole spectrum of problem solving,
data analysis, and decision making applications.
The 4052 is a desktop computer offering high
performance, stand-alone computing power, flexi-
ble data communications,and easy-to-learn, ex-
tended BASIC. These features, combined with
high resolution graphics, make the 4052 an excel-
lent choice for scientific and statistical research,
forecasting, data acquisition and analysis

The 4052 is an integrated system offering all the
tools necessary to immediately begin providing
relevant solutions. For rapid calculation, the 4052
has a fast processor with microcode floating
point. The state-of-the-art graphics capabilities of
the 4052 provide for demand hard copy of any

OEM terms available on these products.

combination of text and high-density graphics
(with optional hard copy unit). Fast processing
coupled with simultaneous display of text and
graphics meets the needs of most application
requirements

The 4052 comes standard with 32k bytes of mem-
ory, and can be optionally expanded to 64k
bytes, allowing larger and more complex pro-
grams to be handled. A 300k bytes magnetic car-
tridge tape drive is built-in, allowing both ASCII
and binary programs or data to be easily stored
and retrieved using simple file management com-
mands in BASIC. The 4052 keyboard retains the
familiar, easy-to-use format of the 4051A typewrit-
er 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 stan-
dard 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 enhanced graphics on a 19 in DVST
screen. Combined, they make up the 4050 Series,
the only desktop computer line with software
compatibility. Programs developed on a 4051 will
operate on the 4052 and the 4054 without
modification.

The 4050 Series continues to set the standards
for high performance, easy-to-use desktop com-
puters. Flexible GPIB and RS-232 interfacing to a
wide variety of proven peripheral products allows
considerable versatility in designing a system to
fit your needs. Additional peripherals can be
readily integrated as your application needs
grow

Friendly extended BASIC provides the simplicity
desired by the beginner and the flexibility 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 determi-
nants 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. Using graphics to dis-
play information accelerates analysis, decision
making, and model building. It supplements your
intuition and gets your point across by making
information simple to understand.

CHARACTERISTICS
Processor — LS| bi-polar 16 bit.
gur Memory Workspace — 32k standard, expandable to
4k

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

CRT — Direct view storage CRT.

Alphanumeric — 72 characters per line, 35 lines

Character Set — Full ASCII including upper/lower case
Special Fonts — Selectible under program control — Swed-
ish, 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 and 4611 Hard
Copy Units.

ORDERING INFORMATION
4052 Desktop Computer System ....... $9900
Option 24 64k bytes total memory ..........ccccoeueee Add $800

Tektronix offers training cl on the 4050
Graphic System Series. For further training information,
contact your local Sales Office or request a copy of the
Tektronix Customer Training Catalog on the return card.
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DESKTOP COMPUTER
ROM PACKS AND OPTIONS

4051R06
Editor ROM Pack
(4051 only)

Allows general ASCII file editing of data or pro-
grams or text (including FORTRAN, BASIC and
COBOL programs) offline. Includes 29 commands
such as COPY, INSERT, MOVE, SEARCH and
SORT for creating, manipulating and storing
ASCII text.

Order 4051R06 $650

4052R06
Editor ROM Pack
(4052 and 4054 only)

Same capability as 4051R06.
Order 4052R06 $650

4051R07
Signal Processing ROM Pack #1
(4051 only)

Adds seven new functions which can be applied
to one dimensional data arrays; integration, differ-
entiation (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.

Order 4051R07 $350

4052R07
Signal Processing ROM Pack #1
(4052 and 4054 only)

Same capability as 4051R07.
Order 4052R07 $350

4051R08

Signal Processing ROM Pack #2
(4051 only)

Extends array handling capabilities by adding
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.

Order 4051R08 $700

4052R08
Signal Processing ROM Pack #2

(4052 and 4054 only)

Same capability as 4051R08.
Order 4052R08 $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

4052R11
Character and Symbol ROM Pack
(4052 or 4054 only)

Generates high resolution stroked characters that
can be scaled, rotated and slanted to user's
specifications. In addition to the over one-hun-
dred standard characters, users can construct
unique custom symbols. The degree of smooth-
ness is selectable for quick screen previews
before final plotter copy. Additional commands
are provided to extend Dynamic Graphic
capabillities.

Order 4052R11 $900

4051R10
Advanced File Manager ROM Pack
(4051 only)

Provides easy access to advanced file manage-
ment offered by the 4909 Multi-User File Manage-
ment System. Accessible using commands in
BASIC, capabilitites such as indexed or "keyed"
files, variable length records and dynamic file
allocation are supported.

Order 4051R10 $750

4052R10
Advanced File Manager ROM Pack
(4052 and 4054 only)

Same capability as 4051R10.
Order 4052R10 $750

4050E01
ROM Expander (4051, 4052 and 4054)

Permits connecting up to eight ROM Packs to the
4050 Series Desktop Computer. Utilizes one slot
of existing twos lot backpack.

Order 4051E01 $1150

Option 01

Data Communications Interface
(4051, 4052 and 4054)

Allows asynchronous bit serial communications
between 4050 Series Desktop Computer and any
external device conforming to EIA RS-232 stan-
dard. Ease of use is facilitated by a special
overlay and added language commands that
make communication parameters and communi-
cations programmable

Order Option 01 (4052/4054) ..... Add $1400
Order Option 01 (4051) .....cccouvueen Add $900

Option 02

Backpack (4052 and 4054 only)

Optional four-slot backpack
Order Option 02 .........cccceneruncnnnunnns Add $400

Option 03

Backpack (4052 and 4054 only)

Optional four-slot backpack with Option 01 Data
Communications Interface built-in.
Order Option 03 ........ccccovevueinriannns Add $1700

Option 10

Printer Output Interface
(4051, 4052 and 4054)

Enables 4050 Series system to output alphanu-
merics to any printer or output device conforming
to the RS-232-C or RS-244A Standard for EIA
Numerical Machine Control. Data rates are
switch-selectable up to 2400 baud with the 4051,
and 9600 baud with the 4052 or 4054.

Order Option 10 ......ccccnercecranianans Add $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.

Order Option 30 .......c.cccevrurruersunns Add $3315

Option 31

Color Enhanced Dynamic Graphics
(4054 only)

Contains Option 30 Dynamic Graphics (see
above) with the addition of the latest technology,
two color DVST. Refreshed graphics appear in an
orange color while stored graphics are displayed
in the familiar green. Distinguishability between
refreshed and stored graphics are improved with
the additional color.

Order Option 31

(factory option only) .....ccccceuvrunnne Add$5315
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PLOT 50 Graphics Software Library

PLOT 50 software supports the 4050 Series
Desktop Computers. The PLOT 50 software pro-
vides 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 solu-
tions to frequently encountered mathematical
problems. Included are function analyses, conver-
sions, integration, differentiation, linear program-
ming, and Fast Fourier Transforms. The math
volumes can be purchased separately or together
at discount as the Math Library.

STATISTICS

The statistics software includes four tape car-
tridge-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 mul-
tiple linear regressions. The 4050DXX Series of
statistics software has been enhanced with a
special user interface to make the use of statis-
tics 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 sepa-
rately or at discount as the Statistics Library.

MANAGEMENT GRAPHICS

Business and technical managers are supported
by a number of flexible graphing packages. Busi-
ness Planning and Analysis Volume 1 & 2 provide
programs for basic decision making, such as
Break-Even Analysis, to Time Series Analysis and
Forecasting. Modeling and Reporting Software
(MARS) is a general purpose modeling package
that allows the user to automate the reporting
processes. Data is entered, stored, and manipu-
lated in matrix format. Presentation Aids are
oriented towards the easy generation of over-
head 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, duplicat-
ing, and sorting. Digitizing provides editing and
computation support during graphic input. And
there's more.

PLOT 50 Software supports the 4050 Series
Desktop Computers, providing powerful,
interactive programs to aid the user in scientific,
engineering, and management application.

Each PLOT 50 volume is driven by menus,
prompts and defaults that keep operation fast,
friendly, logical and forgiving. You can proceed
from master menu to graph, for example, in as
few as four keystrokes. You can transfer oper-
ation from computer to peripheral in many pro-
grams at the stroke of a single key.

Tektronix announces 10 new PLOT 50 Software
packages this year:

2-D Drafting

Interactive Digitizing

Picture Composition

Micro Pert 2 Project Management
Document Preparation

Statistics: Test & Distribution
Statistics: Analysis of Variance
Statistics: Multiple Regression
Statistics: Non-Linear Estimation
Presentation Aids

At the heart of the library is Tektronix graph-
ics: more kinds of interactive graphics and
more meaningful graphics than any competi-
tive software on the market. Access to infor-
mation is of little value if the keys to understand-
ing and communicating it aren't there, too. PLOT
50 supports the unequalled graphics capability of
the 4050 Series.

The displays are not only sharper—thanks to
each 4050 Series computer's high-resolution
display—they're more complete, too, with fea-
tures like automatically labeled data points. Or
the capability to easily transform the same data
into different kinds of graphs.

Most PLOT 50 is compatible with the entire 4050
Series, so you can change computers or ex-
change data quickly and easily.

Most importantly, PLOT 50 packs tremen-
dous power into the fewest possible key-
strokes. Combined with the processing speed of
the 4052 or 4054, PLOT 50 Software can perform
routines many times faster than competitive
packages—and offers many capabilities simply
unavailable elsewhere.

PLOT 50 lets you sit down at the computer,
load the program, and proceed to the solu-
tion. Even complete newcomers to computers
can put most volumes to use in less than an hour!
With PLOT 50's multiple menus, help files and
tutorials, continual prompting and graphic output,
even operators unskilled in the application itself
can perform many common tasks.

Common Data Exchange Formats

Tektronix has developed common data exchange
formats for a number of the PLOT 50 packages to
make re-entry of data unnecessary and sharing of
data across programs very easy. Standard File
Formats (SFF) allow sharing of numeric data
across programs and the Graphic Model Ex-
change (GMX) Format allows sharing of graphic
data across program. These common exchange
formats represent significant productivity gains
for desktop computing graphics users.

Tektronix offers OEM Software Licensing
Agreements. See your Tektronix OEM repre-
sentative for full details.
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FILE SYSTEM
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4909

Shared Access by a Maximum of 10 Users

Public and Private File Workspaces for
Operational Flexibility/File Protection

32 or 96 Megabyte Drive Capacity

Expandable up to 8 drives (768 Megabytes)

Indexed (Keyed) Files Support

Dynamically Allocated Files

Variable Length Records

Concatenated Volumes

High Speed GPIB (IEEE 488-1978)
interfacing

English Command Operation Over GPIB

Time of Day Clock with Battery Backup

File Names up to 100 Characters Long

Multiple Level Library Names

The 4909 is a high performance mass storage system
based on a controller which provides advanced file
management between multiple desktop computers and
large capacity hard disk drives

Flexible file management provides controlled access to
files, expandable records and files, and enhanced data
storage and retrieval. Plug-in interfacing capability per-
mits host interfacing flexibility and the ability to add more
disk drives for expanded capacity

Mass Storage Expandability

The 4909 offers 32 megabytes of data storage capacity
as standard. Optionally, 96 megabytes of storage capac-
ity is available. Each drive comes with a 16 megabyte
removable disk cartridge allowing data transportability
and fast backup. For increased capacity, additional disk
drives can be added by acquiring the 4909AC Auxiliary
Cabinet. This cabinet will hold one or two additional disk
drives of either 32 or 96 megabyte capacity. Interfacing
to the 4909 is by a plug-in disk interface which can
support two hard disk drives. A maximum of four disk
interface plug-ins can be used on the 4909, supplying a
maximum of 768 megabytes of online mass storage
capacity
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File Security

Several levels of file security are provided by the 4909.
The removable disk cartridge allows large collections of
files to be completely removed from the 4909 and placed
in a physically secure place. For archival storage, the
removable cartridge is highly effective.

Files cannot be affected at the volume level unless a
master password is known. If a master password was
specified when the original disk volume was formatted,
subsequent reformatting cannot take place unless the
master password is known, thus prohibiting the modifica-

tion of existing files.

PUBLIC
WORKSPACE
PRIVATE
WORKSPACE

PRIVATE
WORKSPACE

PRIVATE
WORKSPACE

V-l

Within a multi-user environment, access to files within a
private file workspace is controlled by an access list
assigned to each file.

For security, users permitted to use a file within other
private file workspaces can be given different levels of
access, ranging from read-only to write and delete

Multi-User Access

The cost effectiveness and contribution to productivity
of a mass storage system is enhanced when two or
more users are allowed to share information simulta-
neously. The 4909 allows the sharing and updating of
files by up to 10 users. Private file access is permitted
after users supply a User D and password when
accessing the 4909. Access is permitted to a private file
workspace if the user entry matches a pre-defined User-
ID list maintained by the 4909.

Users who do not provide a User-ID and password when
“signing-on” are automatically placed into a public file
workspace. All users utilizing the public file workspace
have access to the same files, each of which is
collectively subject to operations currently taking place
by other users within the public file workspace. Public file
workspaces allow users of dedicated 4909 systems to
not be burdened with multi-user "sign-on” constraints

FILE @@ us]
= )
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DIRECTORY STRUCTURES
Superior File Management

The 4909 1s designed for ease of use and superior file
management flexibility. The 4909 lets you manage your
files, they don't manage you! File names, for example,
can be up to 100 characters long. Multiple levels of files
called libraries are provided, allowing files to be grouped
according to some particular criteria or need. When files
are created, users need not worry about how big a file
should be, nor what to do if they write more information
than the file can hold. The 4909 provides for dynamic
allocation or automatic expansion of files, eliminating this
"bookkeeping” task by the user.

Indexed ("Keyed”) Files

For users requiring faster, more flexible access to record
information stored in files, the 4909 provides indexed
files. Each record can be stored and retrieved on the
basis of an alphanumeric key. The key used might be an
employee's name or a product reference number. With
indexed files, information can be organized better, and
retrieved faster. A variety of useful commands are
provided to allow complete control of indexed files.

—_
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Indexed files don't have to be treated differently from
regular files, like on some systems supporting this
capability

True Concatenated Volumes

The 4909 introduces the concept of “concatenated”
volume. File size is no longer constrained by the capacity
of the drive on which it is located. Multiple drives can
logically be configured together to appear as one. Any
individual file can assume the size of the total configured
drive capacity. Fixed as well as removable disk car-
tridges can be configured together, or kept separate to
allow removable cartridges to be transported between
other 4909 hard disk systems. Also, when drives are
configured together, users need not be concerned with
specifying which of the volumes on which a particular file
1s stored.

Variable Length Records

Variable length records support by the 4909 provides
additional flexibility in creating and updating files, allow-
ing records to change in accordance with user
requirements

Interfacing Flexibility

The 4909 controller has eleven plug-in slots allowing a
variety of special purpose interfaces to be supported. In
addition to hard disk interfacing, access to desktop
computers is provided using a GPIB (IEEE 488-1978)
plug-in interface. Assuming the 4909 controller contained
only a single disk interface, up to ten GPIB interfaces
could be supported. A maximum data transfer rate of
240,000 bytes/second is possible per GPIB interface,
with some performance degradation depending on the
number of users, and the amount of disk access taking
place

ROM Pack Operation

Access to the 4909 from the 4050 Series of desktop
computers will be via GPIB interfacing used in conjunc-
tion with a ROM pack to provide file management
operation. ROM packs for the 4050 Series include the
4051R10 for use with the 4051, and the 4052R 10 for use
with the 4052/4054

English Command Operation

Without a ROM pack, devices supporting any IEEE 488-
1978 Standard Compatible interface can communicate
directly with the 4909, using English commands. The
4909 will respond to ASCHl command strings sent over
the bus, and can therefore be used by a variety of non-
Tektronix desktop computers or controllers

Real Time System Clock

The 4909's real time clock, once set, automatically

assigns the time and date to a file, allowing users to

keep track of when files were created or updated. Files

can be manipulated on the basis of their time/date

"stamps,” e.g. a user may want to delete all files that
accessed si

have not been since a particular date.
ORDERING INFORMATION
4909 Multi User File System ........... $22,000
Option 33 96 Megabytes Disk ... . Add $4000
4909AC Auxiliary Cabinet $13,000
Option 33 96 Megabytes Disk ........ S— VIR 710
FIELD INSTALLABLE OPTIONS
4909F01 GPIB Interface $1600
4909F03 Disk Interf: $1600
4909F10 C ller Expansi $1000
ROM PACK OPTIONS
4051R10 ROM Pack $750
4052R10 ROM Pack $750
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' 4662 Option 31

Intelligent B-Size (A3) Plotter

8-pen Turret Version

' Compatible in RS-232C ASCII Environments

Supported by PLOT 10 and PLOT 50
. Software

The 4662 Option 31 adds the convenience of an
automatic 8-pen turret to the built-in processing
and feature-packed performance of the world's
most versatile small plotter.

Tektronix has always offered its plotter customers

the largest selection of colors, pen types and line
widths. With the Option 31 turret, you can insert
any eight pens and program the 4662 to make the
selection for you. Mix and match hard-nib, fiber-
tip and wet-ink pens. Include fine line widths for
the most precise plots, or for drawing several
plots on a single page. Work with nine available
colors in adding greater clarity and appeal to
presentations and camera-ready plots.

You can retrofit your present 4662 with the
Option 31 turret. It can be installed quickly and
reliably by any Tektronix service engineer. Updat-
ing existing programs to include programmed
pen selection requires the addition of just a few
lines of code.

That's all part of the Tektronix design philosophy
of product upgradability (we also provide 4662
owners with a field-installable 8k memory en-
hancement). That's why Tektronix has a world-
wide reputation not only for product reliability, but
for the reliability of its products as long-term
investments.

From the moment you turn it on, you can see
that it is convenient, cooperative, and more
than competent. It automatically adjusts for a
maximum 254 mm x 381 mm (10 in x 15 in) plot.
To set a different plotting area or to adjust to a
new paper size, you simply use the SET control
buttons on the front panel to define the new area.

And once it starts moving, you can see it drawing
on its microprocessor intelligence to draw curves
that are really curve forms. To maintain superior
accuracy and repeatability, even at speeds as
high as 559 mm/s (22 ips). To select and seat
each pen perfectly, whichever pen style it picks
up next.

Because input data is internally buffered,
you can optimize data transfer from the host
processor, or move on to your next computation
while the 4662 is plotting.

The 4662 Option 31 is equipped with both RS-
232C and GPIB interfaces as standard

Digitizing on any compatible Desktop Com-
puter 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 XY pen coordinates and pen up,
pen down information.

The 4662's internal alphanumeric character gen-
erator produces a full upper-lower case ASCII
character set. You can request alphanumerics of
any height and width, and rotate them as fine as
1° increments.

Selected characters are available in seven differ-
ent standard fonts. You can plot on paper, on
Mylar, or on acetate for overhead transparencies
of the highest quality.

Plotter utility routines in the PLOT 10 Graphics
Software Library are comprehensive and proven
in thousands of sites around the world. In the
PLOT 50 Library, for use with Tektronix Desktop
Computers, are powerful new menu-based Pic-
ture Composition and Easy Graphing packages
that take you from first idea to final plot in the
fewest possible keystrokes—just as the Option
31 turret gets you there with the fewest possible
delays.

OEM terms available on these products.

CHARACTERISTICS
Plotting Area — X-Axis =381 mm (15 in). Y-Axis
(10 in)
Repeatability — + 0.063 mm (+0.0025 in) same pen. +0.25
mm (+0.010 in) pen exchanged.

Time to Maximum Velocity — =120 ms
Data Resolution — 0.127 mm (0.005 in).

Plotting Rate — User programmable from 10 mm/s to 570
mm/s in 10 mm/s increments.

Point Plotting Rate — Pen action rate 10 points s max.

Pen Control — Each pen may be selected either under soft-
ware control or by operating buttons on the Pen Control
Module

Position Controls — Joystick vector rates variable from .038
mm/s to 102 mm/s (0.015 ips to 4 ips).

Writing Method — Fiber-tip hard-nib or wet-ink pens.
Paper Size — 279 mm x 431 mm (11 in x 17 in max).
Paper Retainer — Electrostatic holddown.

Front Panel Controls —

POWER switch

POWER indicator

PROMPT indicator

ERROR indicator

LOAD switch
Dlsenga?es electrostatic holddown moves pen to upper right
corner of plotting surface.
LOCAL switch

For data communication between terminal and plotter with
the RS-232C interface.
PEN switch
Provides manual control of pen up-down motion.
CALL switch
Used to store coordinate points during digitizing operations.
SET controls
Two switches—SET LOWER LEFT and SET UPPER RIGHT-
—used for convenient page scaling and aspect ratio changes if
desired. May be used to allow plotting mirror images.
JOYSTICK positioning control.
LOCATE controls
Two switches LOCATE LOWERLEFT and LOCATE UPPER-
RIGHT position pen in respective corner of the currently de-
fined page.
Pen Control Module — 1-8 switches. Exchange active pen in
location corresponding to numbered switch depressed
The following functions are activated by holding the switch in
the down position until the bell rings.
STORE PEN switch causes the active pen to be stored in the
turret.
|1-4] Opens turret to the 1-4 position for loading pens.
|5-8] Opens turret to the 5-8 position for loading pens.
|RETURN]| Returns turret to the closed position
|FAST| Switch directs plotter to plot at full speed.
|SLOW| Switch directs plotter to plot at half speed.
|PAUSE| Causes the plotting motion to stop in the middle of a
plot

-254 mm

|RESUME] Causes the plotting motion to begin after a pause
has been enabled, without any loss of data.

Rear Panel Controls — Four rotary hexadecimal switches to
control various interface parameters.

RS-2320C interface Asynchronous full duplex data transmis-
sugréat 110. 150, 300, 630 or 1200 baud. All data transmitted in
ASCII

Operating Modes — The 4662 Option 31 has 2 input modes in
RS-232C. Alphanumeric (Alpha) and Graphic plot (Graphic) The
466 Option 31 also has Graphic input (GIN) to the host.
Character Set — The alphanumerics feature includes 95 AS-
CIl printing characters plus BELL. RS, CRT, FF, HT, LF, and
VT characters, all under full program control. The alphanumeric
feature may be changed to suit the individual needs by modify-
ing Alpha Scale which allows changing character size. Alpha
Scale which allows changing character size. Alpha Rotate
which rotates the printing plane and Alpha Font which allows
selection of 7 sets of special character fonts.

Input Power — 90 W max 60 W typical. Selection of 105 V
+14%. 116 V +14% 210 V +14%; 232 V +14%. Line fre-
quency 48 to 66 Hz.

PHYSICAL CHARACTERISTICS

Di mm in
Width 654 25.75
Height 203 8.00
Depth 495 19.50
Weight kg Ib
Net 16 35
Shipping 21 46
——

ORDERING INFORMATION
4662 Interactive Digital Plotter

Option 31 $5300
Span Field Retrofit Kit
for standard 4662 (021-0339-00) ............cocemmeemmremmseenes $1500
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4662

Intelligent B-size (A3) Plotter

Multi-color Capability

Built-In RS-232 and GPIB Interface

The 4662 is the first plotter with builtin process-
ing power. As such it has the capability to work
on its own, without bogging down computational
operations. Studded with state-of-the-art technol-
ogy, it works with an accuracy and repeatability
that no other plotter can approach for the price.

From the moment you turn it on, you can tell the
difference: the 4662 automatically adjusts for 254
mm x 391 mm (10 in x 15 in) 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.

Once it starts moving, you really notice the
improvement over other plotters: the 4662's digi-
tal stepping motors and internal vector generator
work at high speed, with microprocessor-con-
trolled 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 contacts, 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 plotting.

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
processor 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 gen-
erator 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 increments.
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, exceptional
B-size plotter.

CHARACTERISTICS

Plotting Area — X-Axis >381 mm (15 in).
Y-Axis >254 mm (10 in).

Repeatabiiity — + 0.06 mm (+0.0025 in).

Time to Maximum Velocity — =120 mm/s.

Resolution — 0.127 mm (0.005 in).

Plotting Rate — 40.6-55.9 mm/s (16-22 ips) 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 0.015
ips to 4 ips.

Writing Method — Fiber-tipped pen or wet ink drafting pen.
Paper Size — 279 mm x 432 mm (11 x 17 in) max.

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.
e

ORDERING INFORMATION
4662 Interactive Digital Plotter .......... $4600
Option 01 GPIB I/F cable instead of

RS-232C I/F cable No Charge
Option 20 8k Buffer Add $495
Option 31 8 pen turret ...........cccccevmiencincisraninnnsanes Add $700
4662A01 PLOT 10 Utility routines software ........ Add $420
INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal Euro 220 V/16A ... ... No Charge
Option A2 UK 240 V/13A .... No Charge

Option A3 Australian 240 V/10A ........ccccccvruruenen No Charge

Option A4 North A 240 V/15A
et

OEM terms available on these products
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GPIB

IEEE-488

The 4663 is designed to support other products
hich comply with IEEE Standard 488-1978

Intelligent C-Size (A2) Plotter

Dual Programmable Pen Control

Nine Character Fonts

RS-232 and GPIB Product

Finally: an intelligent plotter that saves time with-
out sacrificing flexibility. The 4663 is the first high
speed C-size plotter with built-in processing pow-
er and 5.5k buffer memory to free the host from
many routine computational 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 in x 22 in) paper, mylar or
acetate with felt tip, hard-nib, 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 programmable.
This option allows the 4663 to operate
unattended with a variety of form sizes.

The plotter features dual programmable pen con-
trol 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 engineering and
drafting environments including CalComp pre-
viewing and mapping

Unique parameter entry device. This front
panel card device lets you quickly identify or
select operating parameters without resorting to
binary switches, straps, status display devices,
and volumes of operator manuals. It allows you to
quickiy program baud rate, pen type, accelera-
tion, 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 requirements with Option
37

Excellent penmanship. Nine character fonts
come standard with the 4663, including the full
ASCIlI character set. All characters can be scaled,
slanted, rotated and may be centered when used
as plot symbols

Several other performance options are offered
such as downloadable character sets, and
programmable macros. Arc and circle generation
capability, utilizing circular interpolation, is also
available. Standard fixed macros allow the cur-
rent 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-232C interface is stan-
dard and optional GPIB is available.

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 com-
patible via GPIB with the 4050 Series of desktop
computers using BASIC language keywords to
provide similar controls

CHARACTERISTICS

Max Plotting Area — X-axis 569 mm (22.4 in). Y-axis 432 mm
(17 in)

Repeatability — + 0.025 mm (+ 0.001).

Max Plotting Speed — 406-559 mm (16-22 ips) Vector
dependent

Point Plotting Rate — 10 pts per s max

Character Generator — 95 ASCII, 15 x 7 Matrix, 7 Special
Fonts Std

Paper Size — European A2 size 420 mm x 594 mm, U.S. C-
Size 17 in x 22 in

Paper Retention — Electrostatic hold down, sprocket feed pa-
per advance (Optional).

Media Types — Paper or Mylar

Drive Characteristics — Microprocessor controlled stepping
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 ....... $10,900
Option 01 GPIB I/F cable ............ccceeuvuenrunsansnsnenens Add $525
Option 04 GPIB only (del RS-232C) No g
Option 31 circular interpolation and

prog ble macros Add $525
Option 32 Math character set and down

loadable ch s Add $450
Option 36 Paper ad: Add $990
Option 37 Added default p. s Add $325

INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal Euro 220 V/16A ..
Option A2 UK 240 V/13A
Option A3 Australian 240 V/10A ..............
Option A4 North American 240 V/15A
4663A01 PLOT 10 Utility Routines
Software $665

No Charge

OEM terms available on these products

Tektronix offers ining on the 4663
Interactive Digital Plotter. For further training information,
contact your local Sales Office or request a copy of the
Tektronix Customer Training Catalog on the return card.
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TEK ggge UNIT

Hard Copy Devices

Quick and convenient copies of complex informa-
tion displayed on a screen are essential to the
use of graphic terminals, desktop computing
systems, and video image processing systems.
Graphic and alphanumeric information is record-
ed on paper at the press of a button, to fulfill a
variety of user needs. These include 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 offers six display copying devices to
cover all of these hard copy needs.

Within the product family are two devices for
copying storage tube screens, and four for copy-
ing general video devices such as raster scan
terminals, video cameras and monitors, or image
processing systems. Tektronix' own implementa-
tion of fiber optic technology is provided in the
4631 for storage tube copy, and in the 4632,
4633A and 4634 for video imaging copy and line
scanning recording copy. An innovative Tektronix
implementation of electrostatic technology is of-
fered in the 4611 for storage tube copy, and the
4612 for video copy.

Fiber optics, based on photosensitive (light expo-
sure) techniques, gives the highest quality hard
copy for dense and complex graphic displays.

Electrostatic technology, based on charge trans-
fer techniques, provides the highest contrast
black-and-white images with high quality at an
economical cost per copy

The concept of these alternative family offerings
is to fulfill a variety of hard copy requirements —
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

4611

Low Copy Cost

High Contrast, Permanent Images

Electrostatic Process

Storage Tube Compatible

The 4611 provides permanent, dry copies of
graphic and alphanumeric information displayed
on storage tube screens. The 4611 is based on
electrostatic (charge transfer) technology, and
uses electrographic paper for high contrast,
archivable copies at an economical copy cost

The 4611 uses a unique dry toning process that is
convenient, non-messy and superior to liquid
toner systems. Images are permanently fused
and made from inert, safe ingredients

Compact and lightweight, the 4611 can easily be
moved from desk to desk. A warm-up light and
paper-out indicator are provided. All copies are
vertically oriented, and the copy time is 24
seconds

The 4611 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 4114 terminal, the 4025
terminal, the 4050 Series of graphic computing
systems, and the 4081 interactive graphics termi-
nal. The 4611 is also compatible with Tektronix 11
in and 19 in computer display modules

CHARACTERISTICS
Weight — 45 Ib.
Paper Size — 216 mm x 277 mm (8.5 in x 11 in).

Image Size — 7.5 in x 5.7 in standard
7.5in x 8.9 in when copying 4025 terminal.

Copy Time — 24 s (30 s when copying 4025 terminal).
Warmup Time — 2 min.

Addressability — 256 dots per in, horizontal 171 dots per in,
vertical

Toner — Dry magnetic 4.9 oz. per bottle.
Paper — Electrographic (dielectric) 500 ft per roll

ORDERING INFORMATION
4611 Hard Copy Unit
Option 02 Four — Channel Multiplexer .. .. $500
Option 31 Compatible with the 4025 Terminal .. No Charge
Paper — One case of two rolls, 006-2838-00 .. $24
Toner — One bottle, 006-2990-00 .. $20

INTERNATIONAL POWER CORD AND PLUG OPTIONS

Option A1 Universal Euro 220 V/16A . .. No Charge
Option A2 UK 240 V/13A .. No Charge
Option A3 Australian 240 V/10A ............. .. No Charge

Option A4 North American 240 V/15A NO Charge

Tektronix offers training on Hard
Copy Units and the terminals they support. For further
training information, contact your local Sales Office or re-
quest a copy of the Customer Training Catalog on the re-
turn card.
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4612

Low Copy Cost

High Contrast, Black and White Images

Electrostatic Process

Video Source Compatible

The 4612 provides permanent black-and-white
copies of graphic and alphanumeric information
from raster scan terminals and other video signal
sources. Based on electrostatic technology, the
4612 uses electrographic paper for high contrast,
archival copies at an economical copy cost. The
4612 uses a unique dry toning process that is
convenient, non-messy and superior to liquid
toner systems. Images are permanently fused
and made from inert, safe ingredients.

Compact and lightweight, the 4612 can easily be
moved from desk to desk. A warm-up light and
paper-out indicator are provided. A special self-
test switch allows the operator to verify that the
unit is operating correctly. All copies are vertically
oriented, and the copy time is 24 seconds. The
4612 can be multiplexed to copy up to four raster
scan terminals, and can accept remote copy
signals. The 4612 is compatible with the
TEKTRONIX 4112 Option 11 terminal, and with a
wide variety of raster scan terminals and video
signal sources; including those which produce
RS-170, RS-330 or RS-375A type signals

The standard unit is prepared for use with 525
line, 60 Hz sources. Adjustment for 625 line, 50 Hz
is provided as an option. In some cases, internal
adjustments can also be made to accommodate
non-standard video sources

VIDEO HARD
COPY UNIT

CHARACTERISTICS
Weight — 45 Ib
Paper Size — 216 mm x 277 mm (8.5 in x 11 in)

Image Size — 7.5 in x 5.8 in standard when copying 525 line,
60 Hz signals

Copy Time — 24 s
Warmup Time — 2 min.

Addressability — 256 dots per in, horizontal,
171 dots per in, vertical.

Toner — Dry magnetic 4.9 oz. per bottle.
Paper — Electrographic (dielectric), 500 ft per roll.

ORDERING INFORMATION
4612 Hard Copy Unit ......ccccceceninnninnnns $4400
Option 02 Four-Ch | Multipl Add $500
Option 03 Setup for 625/50 Scanning Standard No charge
Option 15 Video Input Via 15 Pin Connector ..... No charge

INTERNATIONAL POWER CORD AND PLUG OPTIONS

Option A1 Universal Euro 220 V/16A .... No Charge

Option A2 UK 240 V/13A No Charge
Option A3 A 240 V/10A No Charge
Option A4 North American 240 V/15A .............. No Charge
Paper — One case of two rolls, 006-2838-00 ................ $24
Toner — One bottle, 006-2990-00 ...........cccccveiviuriiunnne . $20

OEM terms available on these products
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4631 Hard Copy Unit

4632 video Hard Copy Unit

High Image Quality

High Image Quality

Copies in Seconds

Gray Scale Capability

Fiber Optic Process

Storage Tube Compatible

Copies in Seconds

Video Source 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 requires no toners or chemical additives
of any kind. The entire process is clean and safe,
as images are created using only light and heat.

The 4631 is 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 horizon-
tal 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 4114 terminal, the 4025
terminal, the 4050 Series of graphic computing
systems, and the 4081 interactive graphics termi-
nal. The 4631 is also compatible with Tektronix 11
in and 19 in computer display modules
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The 4632 provides permanent copies of graphic
and alphanumeric information from raster scan
terminals and other video signal sources. All
copies are horizontally oriented. The copy time is
18 seconds for the first copy, and only 8 seconds
for subsequent copies of the same display. Eight
distinct shades of gray can be copied with a
special gray scale enhancement option. The stan-
dard 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 the
TEKTRONIX 4112 Terminal and with a wide vari-
ety 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 adjust-
ments are provided as options, including adjust-
ments for 625 line, 50 Hz and for high resolution
1029 line, 60 Hz

COMMON CHARACTERISTICS
Weight — 65 Ib.
Paper Size — 216 mm x 277 mm (8.5 in x 11 in).
Warmup Time — 10 min

Addressability — 20 dots per in, horizontal.
171 dots per in, vertical.

Paper — Standard Dry-Silver, 500 ft per roll.

4631 CHARACTERISTICS

Image Size — 225 mm x 170 mm (8.85 in x 6.7 in), horizontal
format.
180 mm x 137 mm (7.1 in x 5.4 in), vertical
format.

Copy Time — 18 s first copy (36 s in special scan mode).
8 s subsequent copies (17 s in special scan
mode).
High Resolution (Special Scan Mode) — 340 dots per in,
horizontal. 300 dots per in, vertical

4632 CHARACTERISTICS
Image Size — 213 mm X 160 mm (8.4 in X 6.3 in).

Copy Time — 18 s first copy, 8 s subsequent copies.
Gray Shades — Min six standard min, eight with Option 06.

ORDERING INFORMATION

4631 Hard Copy Unit .......cceeerncvinecnanns $5575
4632 Video Hard Copy Unit ................ $5575
COMMON OPTIONS
Option 01 Copy C Add $100
Option 02 Four-Channel Multiplexer .................... Add $600

INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal Euro 220 V/16A ................ No Charge
Option A2 UK 240 V/13A
Option A3 Australian 240 V/10A ....
Option A4 North American 240 V/15A

Paper — One roll, 006-1603-00 ......
One case of four rolls, 006-1603-01 ..

4631 ONLY OPTIONS
Option 31 Compatible with the 4025 Terminal .. No Charge
4632 ONLY OPTIONS
Option 03 Setup for 625 Line, 50 Hz
Option 04 Setup for 1029 line, 60 Hz .
Option 05 Setup for 4023 Terminal .....
Option 06 Enhanced Gray Scale ............

Option 07 Compatible with HP 2640 Series
Ter | Add $350

Option 08 Compatible with DEC MINC Systems No Charge
Option 09 Setup for AT&T GEMINI 100 Systems ........ $60

.. No Charge
. No Charge
. No Charge
.. Add $800

OEM terms available on these products



MATRIX
PRINTERS

11 4643

Low Cost Printing

8 Flexible for Many Applications

Crisp, Matrix Quality Printing

Easy to Use

International Characters

High Reliability

With high reliability built-in, the 4643 is a conve-
nient and economical choice requiring no preven-
tive maintenance and infrequent servicing.

Fast but not expensive, the 4643 Printer uses bi-
directional logic technology to print 340 charac-
ters per second. With a full 132 character line,
speeds of 125 lines per minute are nominal.

Virtually no maintenance means an even
greater savings, and less downtime for repairs as
well, A diagnostic display and self-testing routine
virtually eliminates the need for preventive main-
tenance calls.

The expected (head) life is more than 300 million
characters with no maintenance. This figure nor-
mally means at least two full years of continuous
work from a single matrix head. The fabric ribbon,
continuous loop cassette is usable for at least 5
million characters. Both the matrix head and
ribbon cassette are quickly operator-replaceable
eliminating the need for a service call.

High quality matrix printing is assured by the
unique 14-wire printing head. The 7 by 7 format
print font permits easy reading and the operator
can specify condensed, expanded or standard
characters. In the condensed (character) face,
the 4643 prints out a 132-character line format on
an 8 1/2 by 11 in sheet. Because the 4643 uses
impact printing, six very legible copies (including
five NCR or carbon copies) can be made to save
time and avoid the expense of photo copies

Compatibility. The printer of choice for high
technology systems, the standard Tektronix 4643
is RS-232 compatible and can be interfaced with
most standard RS-232 data processing instru-
ments and systems. Option 01 provides a parallel
interface. The 4643 is compatible with the follow-
ing Tektronix products: 4010 Series Computer
Display Terminals, 4025A Terminal, and 4050 Se-
ries of Desktop Graphic Computers; the 8001 and
8002A Microprocessor Labs and 8550 Micro-
computer Development Lab; the S-3250, S-3270
and S-3280 Semiconductor Test Systems; the
7612D and 7912D Programmable Digitizers, and
the 7854 Oscilloscope.

STANDARD ACCESSORIES
Ribbon Cassette (118-1314-00) RS-232 Interface

ORDERING INFORMATION
4643 Printer (2400 Baud Standard) ... $4200

Option 01 — Parallel interface ..............cccoeeeiunne No Charge
Option 02 — Specify Baud Rate (110, 150, 300, 600,
1200, 4800, 9600) No Charge

OPTIONAL ACCESSORIES
Pedestal (118-1335-00) $185
Paper Basket (118-1316-00) .......cccccvunmimiurnnnnineraracninias $80

4642

Fast printer output is yours at low cost with the
TEKTRONIX 4642 Matrix Printer. This tabletop
printing unit offers 60 character-per-second out-
put speed, along with a variety of print alterna-
tives. It is compatible with the TEKTRONIX 4020
Series of Computer Display Terminals and 4050
Series of desktop computers. Interface is stan-
dard RS-232C

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 condensed 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 mini-
mum space for operation. Paper feed is by fric-
tion on the standard version, which uses inexpen-
sive roll paper. The optional tractor feed paper
drive can be used with both fanfold paper and
multipart forms

A choice of features. A complete selection of
features and accessories can make the 4642 Ma-
trix Printer even more versatile. For example, Op-
tion 01, 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 ver-
sion of the 4642. All options and accessories are
identical.

ORDERING INFORMATION

4642 Matrix Printer .........cccoeeeeecnninnns $2900
Option 01 Rear Feed Tractor Assembly .............. Add $280
4642-1 Matrix Printer ........cccccevereerunnns $2900
Option 01 Rear Feed Tractor Assembly .............. Add $280




TEK FILE MANAGER, JOYSTICK

TAPE RECORDER/DRIVE

trong,
o

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 capacity 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 connected to the file manager
Software commands 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 operat-
ing 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 terminals

ORDERING INFORMATION

4907 File Manager $5280
Option 30 Two Disc Drives Total .. Add $3000
Option 31 Three Disc Drives Total .. .. Add $4550
Option 40 4052/4054 Interface .. No Charge

OEM terms available on these products
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4924 pigital Cartridge Tape Drive
4923 Digital Cartridge Tape Recorder

Both digital recorders are highly reliable, very
easy to use for data storage and retrieval. The
4923 contains an RS-232C interface which sup-
ports 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 a variable number of
formatted records can be easily stored by these
two storage systems

The 4924 offers a tape fetch feature and terminal
interrupt capability and can operate with
Tektronix graphics terminals via the terminal IEEE-
488 bus. Transfer data rates are 10k baud max
Read data operates at 762 mm/s (30 in/s) and the
Fast Forward Mode allows you to skip forward or
reverse at 2290 mm/s (90 in/s). Up to 15 4924
tape drives may be multiplexed to any 4050 Se-
ries Desktop Graphic Computer at any one time

ORDERING INFORMATON

4923 Digital Cartridge Tape Recorder . $2600
Option 01 RS-232-C No Charge
4924 Digital Cartridge Tape Drive ..... $2990

4952 Joystick

For desktop computer users needing increased
interactivity, the 4952 Option 02 Joystick is the
last word in fingertip input control. Accurate 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 cursor, simply release the lever
to its natural vertical position

Compatibility for the Joystick is assured with all
terminals in our 4010 family, 4081 Interactive
Graphic Systems and 4050 Series Desktop
Computers.

ORDERING INFORMATION

4952 Joystick (4014/4015) . .. $590
Option 01 Joystick (4010, 4012/4013) .. Add $75
Option 02 Joystick (4050 Series) ...........c.c.... .. Add $100

OEM terms available on these products.



IMAGING HARD COPY
GRAPHIC TABLETS

4634 Imaging Hard Copy

Photographic Quality Images

Excellent Gray Scale and Copy Quality

Compatible with Most Raster Scan Video
Systems

Dry, Quick, Convenient Process

Large, File-Sized Image

The TEKTRONIX 4634 Imaging Hard Copy Unit is
designed to record images of photographic qual-
ity from raster scan video sources. It is suited to a
variety of industrial, commercial and medical
imaging applications.

The 4634 is easily coupled to video sources. 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 reduced,
higher line rates are achievable.

The 4634 is available as either a rackmount or
benchtop model. The rackmount version fits into
any standard 482.6 mm (19 inch) rack

The 4634 uses a cathode ray tube (CRT) to
expose the image on dry silver paper. A fiber
optic faceplate on the CRT effectively couples
the light output to the paper, providing photo-
graphic quality images of fine detail.

After exposure, the image is developed in a
thermal processor. The entire process of expo-
sure and development is completed in just 26
seconds. The costs of space, equipment, and
labor associated with wet process fims are
eliminated

Users may select two types of paper: standard
performance for lowest cost per image, and high
performance for optimal image quality. Both pa-
per types are significantly less expensive than
film.

The combination of high image quality, operation-
al 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

CHARACTERISTICS
RECORDING MEDIUM

Material — Dry Silver Paper — High Performance Tektronix
Standard Paper

Paper Roll Length — 152 m (500 ft).
Paper Roll Width — 216 mm (8.5 in).

GENERAL PERFORMANCE CHARACTERISTICS
Warmup Time — 20 min.
Image Format — Horizontal scan lines in direction of exiting
paper motion
Gray Shades — 12 with High Perfromance Paper
6 with Standard Paper

PHYSICAL CHARACTERISTICS

Dimensions mm in
Height 265.8 10.47
Length 685.8 27
Width 4254 16.75
Weight kg Ib
Net 305 67

ORDERING INFORMATION

4634 Imaging Hard Copy Unit ............ $8400
Option 30 Delete Rack t Hardware Sub $85
Option 45 END-USER Set-up .......cccccecmverinenrencanes No charge

.. $165
.. $560

High Performance Paper One roll, 006-2432-00 .
One case of four rolls, 006-2432-01 ....

INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal European 220V/16A No Charge

Option A2 United Kingdom 240V/13A . No Charge
Option A3 Australian 240V/10A ........ . No Charge
Option A4 North American 240V/15A .........cc.c.. No Charge

SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL-
ABLE TO QUALIFIED OEMS. CONTACT YOUR LOCAL TEK-
TRONIX REPRESENTATIVE FOR COMPLETE
INFORMATION.

Tektronix offers g on Hard
Copy Units and the terminals they support. For further
training information, contact your local Sales Office or re-
quest a copy of the Customer Training Catalog on the re-
turn card.

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 out-
lines, Tektronix Graphic Tablets satisfy a wide
range of user needs. You can select options from
a written "menu” placed on a Graphic Tablet. You
can store graphic input on peripheral disc or re-
corder 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 interactive graphics
system. Take your pick of the 279 mm x 279 mm
(11 in x 11 in) 4953 model, the drawing board-
sized 1016 mm x 762 mm (40 in x 30 in) 4954
model, or the 4956 in two sizes. The 4956 is an
IEEE-488 device which connects to the 4050 Se-
ries Desktop Computers. Standard is 510 mm x
510 mm (20 in x 20 in) and the Option 33 version
is 910 mm x 1220 mm (36 in x 48 in). The latter
version is large enough to accommodate E-size
engineering drawings. Power modules are com-
pact to help curb desktop clutter for all these
graphic tables.

ORDERING INFORMATION
4953 Graphic Tablet 279 mm x 279 mm
(11inx 11in) $3795
Cursor, 119-0622-00 $315
4954 Graphic Tablet 1016 mm x 762 mm

(40 in x 30 in) $6190
4954F32 Pedestal ..........cccceernnncunnennn $1325
Cursor, 119-0622-00 $315
4956 Graphic Tablet 20 in x 20 in

(510 MM X 510 MM) .oovrerrrerrerernrenes $5670
Option 33 Graphic Tablet 36 in x 48 in

(910 MM X 1220 MM) .ocvivvnieniiniisiiesseeisessessinsnes Add $2600
Cursor, 119-0875-00 $365

QN
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4633A Continuous Recorder

Reliability. Performance.

Value. Support.

When you deal with Tektronix, you're deal-
ing with a supplier who stands behind you
every step of the way. As a world leader in
display technology, we're committed to
building lasting OEM relationships and sup-
porting them with continuing new product
developments.

Your Tektronix resource starts with a
broad and comprehensive package of
OEM support: OEM pricing, terms and
conditions to help make you competitive.
OEM service agreements and service capa-
bility throughout the United States and in
many countries. Applications engineering in-
cluding interface assistance, custom mods,
documentation, software compatibility, and
much more.

634 Video Display with aerial
reconnaissance

At Tektronix, our product reliability is
your foundation. Your systems can only
be as reliable as the components that go
into them. At Tektronix, we're committed to
producing the most dependable compo-
nents possible. You can be confident that
the reliability we engineer into every compo-
nent 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 of working with Tektronix: ex-
cellence in products, in OEM support, and
service. Your local Tektronix OEM Repre-
sentative can give you full details on how
you can profit from a partnership with
Tektronix.



OEM IMAGING PRODUCTS
REFERERENCE

TEK

The standard displays come without a handle, feet or cov- KEY SPECIFICATIONS FOR X-Y DISPLAYS

ers. See your local Ti Rep for P
specificati pi and g inf tion, or use the
return card.

MODULAR PACKAGING AND
RACK MOUNTING

See your local Tektronix representative for complete specifications, options and ordering in-
formation, or use the return card.

624

PACKAGING FOR THE 620 Spot Size' 0.26 mm (10 mils) 0.38 mm (15 mils) 0.30 mm (12 mils)
Orde O 1e oo s handl, et AN e, _sa1s  Display Size 9.8 x 12.2 cm 10x 12cm 9.8 x 12.2cm
Horizontal package. Includes handle, feet and covers. Acceleration Potential 22.5 kV 12 kV ~18 kV
Order 016-0410-00 $215  Bandwidth, X-Y2 =5 MHz >2 MHz >3 MHz
Rackmount kits for the 620
Slide-out 19 in rack assembly which rackmounts one 620 and Bandwidth, 22 =10 MHz =5 MHz =5 MHz
an empty compartment horizontally. In the compartment you Rise Time <35 ns <70 ns
may put your custom electronic circuitry and combine it with
lheydnspiayy. Includes frame, covers and"yraek slides. Not avail- Input R and C, X-Y? ng‘ Ll 1#3.” 1<=‘7np]L
able with Options 06, 23, 28. =P
Order 016-0404-00 $245 Input R and C, Z? 1 M2, <60 pF 1 MQ <47 pF 1<h4ﬂ7ﬂ ”F

p

Slide-out 19 in 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 $215

X-Y Phase Difference

<1° to 1.5 MHz

<19 dc to 500 kHz

<1° to 1.0 MHz

Recommended Source
Impedance, X-Y and Z

<10 kQ

<10 k22

<10 kQ

Small-width packaging. Smaller-width packaging removes Temperature Range 0°C to +50°C 0°C to +50°C 0°C to +50°C
controls (intensity, focus, spot position) from the right side of r
the CRT. Allows OEM to mount elsewhere in this system. Re- Power Requirements* 61 W See footnote 61 W
quest quote from your Tektronix representative. Included Accessories L:neld ext:lmladl im- L:na;'l exlre"rnlzl im-
plosion shie plosion shie

RACKMOUNTING FOR 6068, 608, 624 (graticule) for ad- (graticule) for ad-
Rackmount and Empty Cabinet Kit for 6068, 608, and 624. justment purposes. justment purposes.
Slide-out 19 in rack assembly which mounts a display monitor g ommended Camerass C-5C, C-59A, C-28 C-5C, C-5C Opt. C-5C, C-28
and an empty compartment horizontally. In the compartment 01, C-28

you may put your custom electronic circuitry and connect it to
the display. all in one enclosure.

Order 040-0601-00 $290
Display/Power Module Kit. Allows rackmounting of 6068,
608, and 624 with TM 503 Power Module. Minimizes mechani-
cal design time. Simply design your own electronics using TM
500 Custom Plug-in kits described on p. 298. Then plug them
in. Fits standard 19 in rack.

Order 040-0624-01 $90

Rackmounting kit for 6068, 608, and 624.

Shide-out 19 in rack assembly which rackmounts any two of the
above displays side by side. Includes covers and rack slides.
Order 040-0600-00 $180

Rackmount-to-Cabinet Conversion, required to convert a

- Measured at 0.5 uA.

> w N -

- Full spec would read: “'dc to . . ."" appropriate figure.
- || <" means '‘paralleled by less than''.
- Line voltage selector allows operation from 100, 110, 120, 200, 220, and 240 V

(£10% on each range). 48 to 440 Hz (except the 624 which excludes 220).
Number given shows watt max at nominal line voltage. The 620's power
requirements are 90-132 and 180-250 V ac: 48-440 Hz line frequency. 22 W max, 0.2A at 120 V ac 60 Hz.

w

External 15 V dc 750 mA power supply required for C-28.

APPLICATIONS FOR SELECTED OEM IMAGING PRODUCTS

rackmount 6068, 608 and 624 to a cabinet style. R ded Medical Electronic Defense Analytical
Order 040-0602-00 $160 Display Instr i Test Eq El i Instr l
634 Ultrasound High-density Re:onnaiasance Electron
: raster scan graphics, surveillance microscopy
KEY SPECIFICATIONS FOR 634 VIDEO DISPLAY Very High Computerized alphanumerics | Target acquisition
Video Display 634 634 Opt. 01 Resolution tomography and imaging FLIR
IWovsl case 1100 line 650 line Y'deo Multi-imaging
Resolution Display cameras
f Nominal 1400 line 800 line 608 Ultrasound Spectrum Navigation and Mass
o 12 W High M-Mode analysis control Spectrometry
isplay Size 9x12 cm (flat screen) Brightness gea: time Automated Nondestructive
Position Accuracy/ <0.5% within 9 cm circle, X-Y B?:cgg ¥can test systems testing
Non-Linearity =1% in corners. For Option 01: 1% Displ Simulators NMR
within 9 cm circle, 2% at corners. 1ophay IR imaging FTIR
Brightness 515 cd/m? (150 fL) max. 620 Ult;asoxénd: Logic analyzers Electronic Nondestructive
General -mode Automated test counter- testing
Brightness then +10% P Physiological equipment measures Multi-ch |
Non-uniformity urpose measurements Radar-A sco e s
X-Y Spectrum scopes pulse height
Bandwidth 1 Hz - 10 MHz std. 20 MHz Video Displ analysis Sonar PPI analyzers
ndwidth available as Option 14. isplay RF-sweepers
TV waveform
Note: Standard 634 accepts the line/field rate of 525/60 and monitor

625/50.

Discrete line rates of 675/60 through 1083/60 can be
accommodated using option 15.

*Merged raster lines.

r.v.4




HIGH RESOLUTION
VIDEO DISPLAY

¥E

634

High Resolution Video Display for Critical
Applications (1400 lines, shrinking raster)

1/2% Non-Linearity Inside the 9 cm
Quality Area

Excellent Gray Scale and
Brightness Uniformity

Extremely High Resolution, Low Distortion
Displays for Demanding Applications.

The 634 raster scan monitor delivers extremely
high quality video images for both viewing and
photography. Applications include: medical diag-
nostic imaging, military infrared imaging, and
automated test systems.

The 634 has been specifically designed to deliver
the superior performance required to meet those
demands

Textronix distortion requirements surpass
normal standards. With the 634, you'll have less
than 1/2% distortion inside the 9 cm quality area.
Outside: less than 1%. And the 634 has an
optically flat screen to preserve geometric cor-
rectness in viewing and photographic
applications

Resolution vastly outperforms other moni-
tors. Resolution on video displays can be sepa-
rated into two categories: Vertical and horizontal

Vertical resolution, of course, is limited by the
video line rate used. At the RS-170 rate of 525/60,
approximately 480 lines are visible. Option 15
extends the 634 line rate to 1083/60, and accord-
ingly improves the vertical resolution.

When we talk about the 634's 1400-line nominal
horizontal resolution, we're only counting the
white lines. If we added all the black and white
lines, that resolution would approximate 2800
lines. And that far surpasses anything else on the
market. In addition, dynamic focusing assures
crisp images, even in the corners.

Optimum gray scale. The 634 is designed to
faithfully display gray scale images on its P45
CRT. Because of the demanding performance
required by our engineers, the CRT was designed
by Tek Labs, and utilizes an advanced gun

design. Excellent brightness uniformity — (vari-
ation is less than +10% across the screen)
means that results are consistent from point to
point on the screen.

Built for the job. The 634 is not an upgraded
television monitor. It has been conceived, de-
signed and constructed as a high-precision
imaging display. Its design continues the tradition
of superior CRT technology expertise developed
by Tektronix

The sliding panel packaging optimizes service
access and each instrument is fully calibrated to
strict Tektronix standards before leaving the
factory

Safety Options. The 634 is available with safety
options. UL 544 (Medical/Dental) listing, for stand-
alone applications, includes covers and feet. You
may select the UL 544 Component Recognition
option if you intend to house the 634 in your
system. Certifications required by many other
industries or governments are also available.

Optional features. You may also order an op-
tional video reverse feature which provides black
on white or white on black imaging. This is
particularly valuable in medical imaging, where
many doctors perfer to view the scan as a black
image on a white background. Manual or TTL
levels will activate video reversal

A remote-programming option permits control of
contrast, brightness focus and blanking by the
user's system. And there is a dc option that
eliminates the ac power supply, lowering weight,
cost and power consumption, while permitting
operation from your system's dc power.

Qualified OEMs may also order the 634 with
certain custom modifications including matching
colors. See your Tektronix representative for com-
plete applications assistance and pricing.

High line rate capability. The 634 is available,
on a standard basis, at 525/60 and 625/50 rates.
Common rates of 675/60, 875/60, 945/60, 1023/60
and 1083/60 can be accommodated using Option
15. These higher rates allow the systems builder
maximum flexibility in selecting desired vertical
resolution. The optionally available 20 MHz video
amplifier is recommended for use with high line
rates.

CHARACTERISTICS
DISPLAY PERFORMANCE

Monochrome CRT Display — 9 cm vertical; 12 cm horizontal;
15 cm diagonal (6 in.); flat screen, magnetic deflection; 4 x 3
aspect ratio.

Resolution — Measured by the shnnkm? raster method with
no interlacing, center screen at 100 cd/m? (30 fL) (merged ras-
ter lines, not TV lines).

634 — 1100 lines, worst case; 1400 lines, nominal.

634 Option 01 — 640 lines, worst case; 800 lines, nominal.
Position Accuracy/Non-Linearity —

634 — =0.5% within 9 cm circle, = 1% in corners.

634 Option 01 — = 1% within 9 cm circle, <2% in corners.
Brightness — 515 cd/m? (150 fL) maximum.

Brightness Uniformity — Better than +10% over the scan
area, measured by J16 Photometer.

Phosphor Type — P45,

VIDEO INPUT
Description — Composite video with negative sync. RS-170
compatible.
Signal Level — 0.35 V p-pto 2 V p-p.
Maximum Safe Input — +5V p-p.
Bandwidth 634 — 1 Hz to 10 MHz
634 Option 14 — 1 Hz to 20 MHz.
Impedance — 75 Q with loop through and switchable
termination.
Return Loss — 46 dB to 5 MHz with internal 75  termination
and power on
Dc Restoration — Referenced to back porch.

RASTER

Vertical Rate — 50 to 60 Hz.
Horizontal Rate 634 — 15,750 Hz
634 Option 15 — 32,490 Hz, adjustable + 10%.
Note: Our standard instrument will accept the line/field rate of
625/50. With Option 15, parts are supplied to permit setup at

rates between 675/60 and 1083/60 (RS-343A compatibie).

Contact your Tektronix Sales Engineer for further information.
SAFETY

Department of D.H.H.S. (BRH Rule 1020 10 (C) (1) standard.

UL 544 Lusnag (Option 06) and UL 544 Component Recogni-

tion (Option 09).

C.S.A. certified.

ORDERING INFORMATION

634 Video Display ........ccoeureunrercensunanns $2900
With dard lution of 1400 ged raster lines nomi-
nal, 1100 line worst case (center screen at 100 cd/m?(30
fL), without handle feet and covers.

Option 01 Sub$60
Standard resolution of 800 ged raster lines nominal, 650
lines worst case (center screen at 100 cd/m |30 fL))

PERFORMANCE OPTIONS

Option 11 External Sync itchabl Add $40
Option 13 Video Reverse ... ... Add $85
Option 14 20 MHz Video Amplifier ... .. Add $145
Option 15 High Line Rate. Factory calibrated at 1083/60.

User changeable to rates b 675/60 and 1083/60 with
pplied parts kit Add $280

Option 16 R t ig Ci t, Focus, Video Re-

verse, Bl g Add $60

Option 20 Dc Supply— +23V, —22V, +9V

( lated) Sub $20

SAFETY OPTIONS

Option 06 UL 544 Listing (covers included; not available
with Options 20 or 28) ... 3
Option 09 UL 544 Component Recognition .......

MECHANICAL PACKAGE OPTIONS
Option 23 Handle, Feet and Covers (not available with Op-
tions 06, 20 or 28) Add $80
Option 28 Covers only (not available with Options 06,20,23).
Rackmount kit to mount two 634s side by side in 19 in rack.
Not compatible with Option 20. 016-0403-00* .. .. $215
Rackmount Kit to mount one 634 and one empty cabinet
side by side. Not compatible with Option 20.
016-0402-00 $265
e e s
*OEM PRICING NOT AVAILABLE ON RACKMOUNT KITS.
QUANTITY DISCOUNT INFORMATION IS AVAILABLE ON
REQUEST.

SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL-
ABLE TO QUALIFIED OEMS. CONTACT YOUR LOCAL
TEKTRONIX REPRESENTATIVE FOR COMPLETE
INFORMATION



608/624

High Brightness X-Y Displays

Ambient Light Viewing

High Resolution

Expansion Mesh Halo Suppression

Excellent Gray Scale

Optional UL 544 Listing

The 608 is our finest directed beam viewing
monitor. It is extremely well suited for high perfor-
mance display applications, such as medical and
military imaging and electronic instrumentation
The related 624, a comparable but more eco-
nomical alternative, provides excellent direct
viewing capability for systems that require good
performances at a more favorable price. The
608's high usable brightness of up to 240 cd/m?
(70 fL), @ 0.25 mm (10 mil) spot size, and large 9.8
x 12.2 cm screen, all combine to give you opti-
mum viewing capability. Where such a high de-
gree of clarity or brightness is not required, we
recommend the 624 with a 0.3 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 instruments
produce detailed displays that are easy to read in
high ambient light and that result in quality
photographs

Special CRT design suppresses expansion
mesh halo. Characteristic of both instruments,
this suppresses secondary electron emissions,
the annoying stray light that ordinarily gives lower
contrast and a "washed out” appearance that
interferes  with  high brightness gray scale
displays

Expansion mesh halo suppression results in a
more readable display with subtle and accurate
gray scale graduation for precise measurement
or analysis

High resolution. The 608 displays both excellent
gray scale images and detailed waveform dis-
plays, thanks to its small 0.25 mm (10 mil) spot
size (0.3 mm or 12 mils for the 624). In addition,
imaging is critically sharp from corner to corner
particularly on the 608, which utilizes dynamic
focusing

A wide range of options for broad interface
capability. You may order your 608 or 624 with
an internal graticule with 8 x 10 divisions, etched
on the inside of the screen for minimal parallax
Other options facilitate control of either display by
your system. The TTL blanking option blanks the
Z axis with any TTL logic source. And an optional
25-pin connector permits connection of X, Y and
Z input signals

The wide deflection factor—adjustable from 50
mV/div to 025 V/div (up to 1.25 V/div with
extended gain range option)—facilitates integra-
tion with a broad range of designs. An optional
metal bezel lets you use heavy cameras, includ-
ing those with motorized roll film backs, without
causing distortion, defocus or light-leaks.

In addition, optional full differential inputs help
reject unwanted common-mode signals such as
ground noise and power supply hum. Additionally
the 608 can be ordered with a gamma correction
option for photographic applications: This pro-
duces linear light output changes with a linear
change of Z-axis input, typically within 20
percent

Both the 608 and 624 are available with UL 544

DIRECT
VIEWING DISPLAYS

Listing. Handle, feet and covers are included. If
you house the 608 or 624 in your system you may
select UL 544 Component Recognition.

Packaging further expands flexibility.
Packaging option include carrying handle, protec-
tive covers and feet. Rackmount kits can also be
ordered for either 608 or 624, further extending
packaging versatility, and providing space for
your electronic circuitry

CHARACTERISTICS
CRT DISPLAY

Cathode Ray Tube — Flat-faced, electrostatic deflection. P31
Phosphor standard.

Display Size — 9.8 cm vertically, 12.2 cm horizontally. Internal
graticule is available without charge (Option 01) with 8 x 10
divisions (1.22 cm/div).

Display Linearity — The voltage required to produce a 2.5 cm
deflection at any point on the CRT will not vary more than 5%.

Spot Size — 608 — 0.25 mm (10 mils) at 170 cd/m? (50 fL),
with maximum usable brightness of 240 cd/m? (75 fL). 624 —
0.3 mm (12 mils) at 170 cd/m2 (50 fL)

Acceleration Potential
608 — 22.5 kV overall.
624 — =18 kV overall.

VERTICAL AND HORIZONTAL AMPLIFIERS
Bandwidth 608 — Dc to =5 MHz
624 — Dc to =3 MHz
Deflection Factor — Adjustable <50 mV/div to >-0.25 V/div
Option 22 (5X attenuator) extends deflection factor to >1.25
V/div
InputRand C
608 — 1 M1 paralleled by <60 pF
624 — 1 MQ paralleled by <47 pF
X-Y Phase Difference
608 — Not more than 1° to at least 1.5 MHz
624 — Not more than 1° to at least 1.0 MHz.
Maximum Input Voltage — + 100 V (dc plus peak ac)

Linear Common-Mode Signal Range (with Option 21) — +3
V, nonattenuated. (Option 22 extends range 5X to +15 V)
Common-Mode Rejection Ratio (with Option 21) — At least
100:1 from DC to at least 100 kHz. Option 22 (5X attenuator)
reduces cmrr to 40:1 to 100 kHz

ded Source Imped — 10 k or less.
Z-AXIS AMPLIFIER

Z-axis amplifier permits intensity modulation of the writing

beam.

Bandwidth

608 — Dc to 10 MHz over the usable range.

624 — Dc to 5 MHz over usable range.

Sensitivity range is adjustable fromOto +1Vto0Oto +5V for
full intensity control. Zero V input cuts off intensity with front
panel control at midrange.

InputRand C

608 — 1 MQ + 1% paralleled by <60 pF

624 — 1 MQ +1% paralleled by <47 pF.

Linear Common-Mode Signal Range (with Option 21) — +5
V, nonattenuated.

Common-Mode Rejection Ratio (with Option 21) — =100:1
to 100 kHz.

ORDERING INFORMATION

608 Display $2690
(without handle feet or covers)
624 Display $2640
(without handle, feet or covers)

PERFORMANCE OPTIONS
Option 10 25-pin R Program C
X, Y and Z, single ended inputs ...........c.coccuerurenianns Add $50

Option 20 Without ac supply (+ 18 V unregulated
dc supply required. (Not available with Option 06)
(624 only) Sub $30

Option 21 Full Differential Inputs (X, Y, and Z) .... Add $50

Option 22 5X A s Add $35
Option 24 Li d Z-Axis (G Correction)

(608 only) Add $75
Option 25 TTL Blanking Add $75
SAFETY OPTIONS

Option 06 UL 544 Listed, includes

handle, feet and COVErS ...........couerveeriniianssnsnanns Add $100

Option 09 UL 544 Component Recognition ....... No Charge
MECHANICAL PACKAGING OPTIONS

Option 01 g No Charge

Option 23 Handle, Feet and Covers (not avail-
able with Options 06 and 28)
Option 28 Covers only (not available with
Options 06 and 23)
Option 29 Metal Bezel
Rackmount kit to mount two 608s or 624s side by side,

or one 608 or 624 and a 606B side by side in a 19 in rack.
Order 040-0600-00 $180
Rackmount kit to mount one 608 or 624 and one empty
cabinet side by side in a 19 in rack.

Order 040-0601-00 $290

Add $70
Add $70

SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL-
ABLE TO QUALIFIED OEMs. CONTACT YOUR LOCAL
TEKTRONIX REPRESENTATIVE FOR COMPLETE
INFORMATION

"




GENERAL PURPOSE
WAVEFORM DISPLAY

TE

620

General Purpose X-Y Waveform Display

Many Packaging Options

Exceptionally High Reliability

The 620 can be used in any situation requiring an
economical, X-Y waveform display. Electronic in-
strumentation applications include pulse height,
network, spectrum, logic and signal analyzers
and digitizers. The 620 is also used in mechanical
measurement instruments for vibration tests and
NDT. And 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)

Built-in reliability. The typical power require-
ment of about 22 watts means less power drain
and a lighter weight power supply, so your overall
system can be lighter, more compact, and gener-
ate less heat. An option allowing dc operation
from your power supply further reduces power
consumption and weight. By using fewer parts
and lower power, display and system reliability
are improved, and service costs can be lower.

Packaged the way you want it. The 620 comes
with a wide variety of packaging options which
allow you to easily integrate the display into your
system

620 standard package. Easily mounts in your
custom cabinetry. The operator controls are con-
veniently positioned to the right of the CRT

The 620 narrow package (Mod BD). Easy to
install in your product. Mount in any position:
Horizontal, vertical, angled or upside down. All
electronics are on one side, for simplified inter-
face and adjustments

Once installed in your product, only the CRT
screen and metal bezel show. Position the four
operator controls wherever you want. Controls
can even be mounted internally

Just 17.5 cm (6.9 in) wide, to save you space
Weighs only 3.5 kg (7.7 Ib), to help make your
product lighter

The Display Narrow Package requires external dc
power (+ 18 V to 26 V dc unregulated), which
must be supplied by your system. Mod BD
cannot be powered directly from ac sources. All
power connections and input signals are made to
interconnect pins inside the monitor. Connector
pins and cables are supplied with the unit
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620 stand-alone package. With handle, feet
and covers: An excellent choice for your remote
monitor.

620 horizontal and vertical packages. An
empty compartment next to or below the display
provides space for your custom circuitry, resulting
in an integrated enclosure. You can assemble this
package for your product and save valuable
development and tooling costs. The handle fits
on top of the vertical package and on the side of
your choice for the horizontal package. Option 31
allows you to use your own power supply and a
single ac power cord.

620 rackmount package. Slide-out 19 in rack
assembly mounts one 620 and one compartment
for your electronics alongside. Or, you can mount
two 620s side by side.

NOTE: While the 620 Display Narrow Package is
configured for dc power only, the standard 620 is
configured for ac power (built-in supply). It can
also be configured for dc power.

Any 620 package can be ordered with UL 544
Component Recognition, for applications where
the 620 is directly inserted into an OEM system
UL 544 Listing is also available and includes
handle, feet and covers

Comprehensive support services. All
Tektronix displays are backed by a worldwide
service network. Comprehensive, easy-to-read
manuals and complete drawings are provided,
and complete drawings are available to speed
mechanical integration. Spare parts documenta-
tion is available to optimize serviceability and
lower your spare parts inventory cost.
CHARACTERISTICS
CRT DISPLAY

Cathode Ray Tube — 16.5 cm (6.5 in) flat-faced rectangular
CRT with P31 Phosphor.

Spot Size — 0.38 mm (15 mils) at 0.5 uA.
Display Size — 10 cm vertically, 12 cm horizontally.

Graticule — External graticule included as accessory. Internal
8 x 10 div (1.22 cm/div) graticule available as Option 01

Display Linearity — The voltage required to produce a 2.5 cm
deflection from any point on the CRT will not vary more than
5%
Acceleration Potential — 12 kV

VERTICAL AND HORIZONTAL AMPLIFIERS
Bandwidth — Dc to 2 MHz
Settling Time — 1 us from any point on the CRT within 0.05
cm of final position
Deflection Factor — Adjustable, <0.9Vto =15V per 10 cm
(vertical), =0.8 V to =1.2 V per 10 cm (horizontal).
Input R and C — 1 MQ shunted by <47 pF
X-Y Phase Difference — <1° dc to 500 Hz.

Max Input Voltage — + 25 V (dc plus peak ac)
R ded Source Imped. — 10 k2 or less
Z-AXIS AMPLIFIER

Linear Z-Axis — Amplifier permits intensity modulation of the
writing beam. Positive input to + input increases the display
intensity. Can be reversed by internal change.
Bandwidth — Dc to =5 MHz
Input Sensitivity Range — Not adjustable. 1.0 V will produce
maximum brightness with Intensity Control set at mid-range

INCLUDED ACCESSORIES
External Graticule.

CABINET DIMENSIONS
(without modular packaging)

Di i (without cm in
modular packaging)

Height (without feet) 13.26 5.22
Width 21.40 843
Length 50.04 19.70
Weight (without handle, kg b
feet and covers)

Net 533 11.75
Shipping (without 6.89 15.2
handle, feet and covers)

MOD BD DISPLAY NARROW PACKAGE
The 620 Display Narrow package (Mod BD) is designed to be
easily incorporated within your cabinetry.

CABINET DIMENSIONS FOR NARROW PACKAGE

Dimensions | cm | in

Height (without feet) 12.88 507
Width 17.46 6.88
Length (overall) 47.68 18.77

OPENING NEED FOR BEZEL (=)

Height 1297 511
Width 14.14 511
Cornerradii 048 0.19

ORDERING INFORMATION
620 Display (without handie, feet and

covers) $1400
Option 01 | Graticul No Charge
Option 06 UL 544 Listed includes handle,

feet and covers Add $100

Option 09 UL Component Recognition*

(not compatible with Option 06) ...........ccccccueunee No Charge
Option 10 Remote 25-pin program connector, X, Y, and Z-
axes. Single ended inputs only. (Not available with Option
31) Add $50
Option 20 Delete ac power. External dc power required
(+17 to 26 V, =0.9A). Not available with Option 06 or 31)
Sub $25

Option 23 handle, feet and covers (not available
with Options 06, 28, 31 and modular packaging) . Add $80
Option 25 TTL Blanking* Add $50
Option 28 With cover only—no trim strips (not available
with Options 06, 23, 31 and modular packaging .. Add $70
Option 31 Delete all rear panel BNCs, dc power connector
and ac power supply and switch. Option 31 includes provi-
sion for external dc power (+ 17 V unregulated). All power
connections and input signals are made to interconnect
pins inside itor. Not patible with Opti 06, 10, 20,
23 and 28. Can be used with 016-0409-00 or 016-0410-00

kaging Sub $25
620 Mod BD Display Narrow Package, without feet
and covers. Dc power only. Request quote.

RACKMOUNT KITS
Rackmount to one 620 in a 19 in rack. Includes frame,
covers and rack slides. Not available with Options 06, 23,
28, Order 016-0404-00 $245
Rackmount for two 620s side by side in a 19 in rack.
Includes covers and rack slides. Not available with
Options 06, 23, 28, and 31 Order 016-0405-00 ........... $215
*Also lable for 620 N Packag
MODULAR DRESS PACKAGING

Vertical Package — Consists of empty compartment,
connecting hardware, handle, feet, and covers
Order 016-0409-00 $215
Horizontal Package — Consists of empty compartment,
connecting hardware, handle, feet, and covers
Order 016-0410-00 $215

SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL-
ABLE TO QUALIFIED OEMS. CONTACT YOUR LOCAL
TEKTRONIX REPRESENTATIVE FOR COMPLETE
INFORMATION



GMA 103

19 Inch High Performance

Modular Graphic and Alphanumeric Display

Storage and Color Refresh Capability

The GMA 103 is a high performance member
of the GMA display product family which
provides the new feature of color enhanced
refresh. The family features are: A) a blending of
storage and refresh technology, B) modular con-
struction and C) performance, interface and
packaging options to configure a display to fit
your application

Color refresh for quick differentiation of re-
fresh from stored information. The powerful
combination of having storage and refresh dis-
play technology combined in one computer dis-
play module is further enhanced by the use of
color. Stored information appears in the familiar
green color while refresh data is displayed in a
new yellow-orange hue. The result is that working
files in refresh are easily distinguished from even
the most dense fixed or more finalized stored
files

The dynamics of color enhanced refresh.
The flicker-free data density and detail of
storage. The GMA 103 will display up to 40
vector meters (1,575 vector inches) (30 Hz refresh
rate) of refreshed data while simultaneously hav-
ing all the benefits of storage technology. The
storage mode presents high resolution, high den-
sity graphics at a low cost. Color refresh adds
selective erase, interactivity and dynamic motion
with the same high resolution of storage. By
placing fixed or finalized data in store while
retaining 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

Modular Construction. The CRT, low voltage
power supply and printed circuit board modules
are arranged on a unique high-strength wireform
chassis. This construction not only supports dif-
ferent performance, interface and packaging op-
tions but permits easy removal of modules for
field service

Options Addressed to the OEM. The standard
instrument is driven as an X-Y directed beam
display using analog inputs. Space has been left
in the card cage for you to add up to three circuit
boards with your application options. Our Option
43 High Speed Vector/Dot Character Generator
can be plugged into two of these positions to
give you a completely digital interface (16 bit
word format plus control and status signals). You

can use your interface connector or ask for our
Option 34 (analog) or Option 35 (digital) connec-
tor as appropriate. The standard instrument has a
colored glass fiter and is compatible with
Tektronix hard copy units. The display can be
supplied with the CRT module tilted as far back
as 15° and oriented in either the horizontal or
vertical (page) format. Several support options
are also available

Operation. All display functions are completely
programmable and designed to interface to TTL
logic. The display functions are Write-Thru, Non-
Store, Brite, Defocus, Center, Copy, Erase, View
and G Busy. The X-Y inputs are analog, the beam
resting at center screen with zero volts applied
The GMA 103 is completely compatible with other
members of the GMA family. If refresh is already
being used in a GMA family display, no new
signals are required to support color refresh

Write-Thru. Displays refreshed information on
the screen concurrently with stored data

Non-Store. Allows the GMA 103 to be used as a
refresh-only display at a higher viewing contrast

Defocus. Increases the spot size slightly. May be
used In store or refresh modes

Brite. Increases the intensity slightly for storing
wide vectors or boldface characters. To be used
in conjunction with DEFOCUS

Center. Resets the origin shift circuitry used to
protect the CRT during repeated over-write
operation

Copy. Initiates hard copy when attached to a
TEKTRONIX 4611 or 4631 Hard Copy Unit

OEM
COMPUTER DISPLAY MODULE

Erase. Activates full screen erasure of stored
information

View. Switches the GMA 103 back to the View
Mode after it has switched to the
nonprogrammable Hold Mode

Hold. Automatically activated to reduce the
brightness of the stored display after 112 sec-
onds of display inactivity, thus increasing CRT
life. Supplying a positive-going edge to G-BUSY
will prevent the display from dropping into the
Hold Mode. Inputs on the Z-AXIS normally serve
this purpose

In addition to the control functions, other signals
are provided by the GMA 103 to indicate status
SLU and D-BUSY are outputs provided to let the
system know whether or not to send the display
any additional data. If either of these signals is set
true, another function is taking place and data
should not be sent

A CRT anti-burn circuit is provided to protect
against burning the CRT phosphor in the event
that X and Y deflection is not commanded to
move or Is lost with the writing beam on. In
addition, the screen is automatically erased after
30 minutes from the last Z-AXIS or G-BUSY
pulse or VIEW initiate, thus preventing residual
images

Special Performance or Packaging Require-
ments? Your local Tektronix Sales Engineer can
describe all standard options, and put you in
touch with Tektronix Application Engineers to
resolve special requirements

Continued overleaf
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OEM

TEK COMPUTER DISPLAY MODULES

DISPLAY CHARACTERISTICS
CRT — 483 mm (19 in) diagonally measured Direct View Stor-
age Tube.
Addressable Area — 267 mm x 356 mm (10.5in x 14 in).
Stored Resolution — Screen Center, 157 line pairs/mm (40
line pairs/in). Screen periphery, 138 line pairs/mm (35 line
pairs/in).
Stored Dot Writing Time — 5 us or less.
Stored Vector Writing Rate — 150 m/s (5900 in/s).
Refreshed Vector Writing Rate — (Write-Thru and Non-
Store) 1200 m/s, (47,240 in/s), 40 vector meters, (1575 vector
in) (maximum) at 30 frames/s.
Viewing Time — At least 15 minutes at specified resolution.
Erase Time — 155 +20%.

DEFLECTION AMPLIFIERS
X-Y Inputs — Differential.
Origin —
(X=0, Y=0 Volts) — Center screen.
Origin Shifter — Shifts display origin to one of eight locations.
Resets to a beginning point after a Center command. Total
travel is 4.5 mm (0.179 in).
Polarity (with respect to X-Y inputs) — X = long axis, Y =
short axis, selected by jumpers): + V moves beam right (X)
and up (Y) when applied to "+ " inputs. —V moves beam left
(X) and down (Y) when applied to " + " inputs.
Input Sensitivity — Long axis: 10 V p-p full screen +2.5%.
Short axis: 7.5 V p-p full screen +2.5% of long axis.
Maximum Input Voltage — +6.5 V (dc + peak ac).
Input Impedance — 10 k! + 10% paralleled by <100 pF.
Slew Rate (non-linear operation) — 5000 m/s.
Settling Time (non-linear operation) — 1 us + 2 us/cm to
within one spot diameter for vector lengths >1 cm. 3 us to
within one spot diameter for vector lengths <1 cm.
Positional Accuracy — All points within the CRT addressable
area are addressable with an accuracy of +1.25% of the long
axis dimension
Z-AXIS

Input Requirements — TTL compatible. LO True. (Strap se-
lectable to HI True).
Rise Time — 70 ns, limited to 1 MHz continuous repetition
rate
Input Impedance — 50 (. (Strap selectable to 75 €2 or 93 (1.

OTHER CHARACTERISTICS

Remote Control — All operating modes can be controlled by
applying appropriate TTL LO True signals to the appropriate
control line at the interconnect board. These modes are Erase,
View, Copy, Write-Thru, Non-Store, Brite, Defocus, Center and
G Busy.

Status Signals — Output signals provided to indicate status of
display are D Busy and SLU. The HCU status signal is avail-
able when an appropriate hard copy device is connected.

CHARACTERISTICS
Horizontal 0° tilt —15° tilt
Format
Di i mm in mm in
Height 461 18.2 450 17.7
Width 487 19.2 487 19.2
Depth 705 278 660 26.0
Vertical 0° tilt —15° tilt
Format
Height 563 222 547 215
Width 425 16.8 425 16.8
Depth 705 278 660 26.0
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GMA 101A/GMA 102A

Both the GMA 101A and GMA 102A are 483
mm (19 in) diagonal modular graphic and al-
phanumeric storage displays. The GMA101A
is a storage-only display. The GMA102A is a high-
er performance instrument that also has refresh
capability. Both are configured for optimum
modularity, with printed circuit board modules ar-
ranged on a unique high-strength wireform chas-
sis. This construction not only supports different
performance, 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 avail-
able to the OEM system builder in a modular dis-
play. This family member is tailored for an appli-
cation that emphasizes storage graphics. You
can use our options or yours to take advantage of
the very fast stored data-drawing capability of the
GMA101A — 100 m (3900 inches) per second. At
this drawing rate, the entire screen can be
redrawn in less than one second, permitting ef-
fective zooming or panning. In addition, data or
picture editing can proceed with minimal thought-
process interruption. You can achieve high densi-
ty interactive graphics while freeing your comput-
er to address the application rather than drive the
display

The GMA 102A — storage and refresh. With
the GMA 102A, you can display up to 40 vector
meters (1575 vector inches) (30 Hz refresh rate)
of refresh data while simultaneously having all of
the benefits of storage technology. The storage
mode presents high resolution, high density
graphics at low cost, while the refresh feature
adds 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 achieve high density, interactive
graphics while making maximum use of your com-
puter to address the application task rather than
support the display.

Operation — both instruments. All display
functions are completely programmable and de-
signed 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 in-
puts. Both have clear glass filters and are com-
patible with Tektronix hardcopy units. On either,
the display can be supplied with the CRT module
tiited as far back as 15° or oriented in either the
horizontal 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 posi-
tions to give you a completely digital interface (16
bit word format plus control and status signals).

On both instruments, you can use your interface
connector or ask for our Option 34 (analog) or
Option 35 (digital) connector as appropriate.
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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 industry
leaders, the 483 mm (19 in) GMA 101A and GMA
102A. Like other members of the GMA series, it
provides low cost, high resolution, storage tube
graphics and unique flexibility of performance,
interfacing and packaging.

Further, the GMA 125 offers that same powerful
combination of simultaneous storage and re-
freshed 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 in)
CRT that offers unequaled information display
capacity. Adjacent points that would be indistin-
guishable 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 50 vector meters
(1968 vector inches) of refreshed data, enabling
all the benefits of selective erase, interactivity and
dynamic motion with the same high resolution 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 support 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 specifica-
tions. The welded-steel, symmetrically structured
chassis may be rotated vertically or horizontally,
and tilted. 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 interface (16 bit word format
plus control and status signals). You can use your
interface connector or our analog or digital inter-
face options

Colored light filters and several other support
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 positioned at
center screen with zero volts applied. All other
display functions are completely programmable
and designed to interface to TTL logic. The
display functions are Write-Thru, Non-Store, Brite,
Defocus, Center, Copy, Erase, View and G Busy
The Z-axis input is a digital signal.

4633A

Line Scan Recorder

Black on White or Gray Scale

Excellent Copy Quality

100 mm/s Paper Speed

The Tektronix 4633A Continuous Recorder is de-
signed to provide hard copy output from systems
that provide a Z-axis input signal simultaneously
with an X-axis (horizontal ramp) signal. It is
uniquely suited to the requirements of the medi-
cal echocardiography 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, selectable 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 rackmount or
benchtop model. The rackmount version fits into
any standard 19 inch rack.

The medium: high performance/low cost, dry
process, full-size paper. The 4633A is de-
signed for high performance/low cost dry 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 processor, where
the latent image is thermally developed. The
developed image is transported 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 1/2 inches wide

The 4633A's image quality, convenience, reliabil-
ity, and competitive pricing combine to make it a
valuable component of an OEM system

CHARACTERISTICS
Recording Medium
Material — Dry silver paper — High performance
Paper Roll Length — 152 m (500 ft)
Paper Roll Width — 216 mm (8.5 in)

GENERAL PERFORMANCE CHARACTERISTICS
Warmup Time — 20 min
Image Width — 14-20 cm (5.5-7.9 in)
Image Format — Scan lines perpendicular to direction of exit-
ing paper
Gray Shades — 5 levels min

PHYSICAL CHARACTERISTICS

Dimensions mm in
Height 2659 10.47
Length 655.4 25.80
Width 4254 16.75
kg Ib
Weight =30.5 67.0

4633A OPTIONS
Option 30 Delete Rackmount Hardware

INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 Universal Euro 220 V/16A ................ No Charge
Option A2 UK 240 V/13A
Option A3 Australian 240 V/10A ...
Option A4 North American 240 V/15A .............. No Charge

SUPPLIES
High Performance Paper — One roll, order 006-2432-00
One case, order 006-2432-01.
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COMMUNICATIONS
DIVISION

Providing quality products designed to test,
measure and monitor television, RF, and audio
electronic signals is the responsibility of Tek's
Communications Division. Austin Basso, division
'sales manager, shown here with representative
spectrum analyzer, cable tester, and television
instruments, exemplifies our continuing commitment
ito the markets we serve. Through a cohesive
network.of domestic and international sales and
service locations, each with personnel experienced
and knowledgeable in the communieations
marketplace, we bring Tektronix performance and
support to our customers throughout the werld.
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PRODUCTS

CONTENTS

Color Picture Monitors

690SR, 69M00, 69M41 ... 104
650HR, 650HR-1,651HR, 651HR-1,

653HR, 653HR-1, 655HR,

655HR-1, 656HR, 656HR-1 ...............cco.. 105

Waveform Monitors

Television Demodulators
1450-1, 1450-2, TDC, TDC-1,
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Signal Generators
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1410/1411 ...

148/1470

1900 Transmitter Test Set ... 114

1980 ANSWER Automatic
Video Management Set ..o 115

The following page contains a synopsis of
Tektronix Television products. For details
about worldwide standards, other products,
and complete descriptions, contact your
nearest Tektronix office listed on pages 366-
368.

Interface Modules add versatility by helping fit
the 690SR to a wide variety of user require-
ments. New modules will become available to
keep it configurable to your needs.
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HIGH RESOLUTION

TE

19 INCH COLOR MONITORS

BB N

690SR Option 01

GQOSR Television Color Monitor

High-Resolution, Dot-Shadowmask CRT

Precise Color Convergence

Stabilized Color Balance

Rugged Construction

Preset Controls

Plug-in Decoder

Recommended for Critical Picture Evaluation

The 690SR is a new tool for the television industry
to meet critical needs for picture evaluation and
quality control. With a high resolution delta gun,
dot shadowmask picture tube and precise, stable
decoding circuitry, the 690SR offers faithful rendi-
tion of picture details and ease of closeup view-
ing. The optional medium resolution CRT provides
uniform screen appearance and excellent resolu-
tion at greater viewing distances. With either
picture tube, Tektronix unique color convergence
system provides accurate color registration over
the entire screen — less than 0.5 mm maximum
error, equivalent to less than 0.18% of picture
height — so that fine details can be observed
anywhere in the picture.
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Stabilized circuitry compensates for picture tube
aging and maintains accurate color balance.
Front panel controls for brightness, contrast,
chroma, hue and aperture have detent positions
so that the monitor may be returned to its preset
condition quickly and accurately. Adjustments for
the preset positions of front panel controls are
located within a lockable front drawer together
with virtually all other adjustments needed for rou-
tine servicing

Decoders are available for NTSC and PAL stan-
dards. A flexible modular plug-in design permits
the 690SR to accomodate changes in standards
and additional modules will become available to
meet future needs. Three systems are available
at this time, comprising: the 690SR Option 01,
which is an NTSC color monitor including a 69M00
notch filter decoder module installed in a 690SR
mainframe; the 690SR Option 02°, which is an
NTSC color monitor including a 69M01* comb or
notch filter (switchable from front panel) decoder
module installed in a 690SR mainframe, and; the
690SR Option 11*, which is a PAL color monitor
including a 69M10* decoder module installed in a
690SR mainframe.

All versions of the 690SR are available with a high
resolution CRT (standard) with 0.31 mm dot triad
spacing, or with a medium resolution CRT (Option
25) which has 0.43 mm dot triad spacing. EBU
phosphor colorimetry is also available (Option
27)*. All versions of the 690SR are supplied with
rack slides for mounting in a 19 inch standard
rack

*Available early in 1982.

690SR Option 42

RGB Multirate Color Monitor

Scan Rates from 15 to 37.5 kHz

Adjustable Picture Size

Full Video Gray Scale

Flexible Interface

Modular Construction

High Performance for Television or
Computer Graphics

Excellent Color Convergence over Entire
Screen

The 690SR Option 42 has been designed to
provide an accurate display of high quality im-
ages and computer graphics. Wide range scan
circuits, excellent convergence and modular con-
struction make the 690SR Option 42 an ideal
choice for laboratory experiments and for sys-
tems where easy reconfiguration to different scan
formats will make it possible for one monitor to do
many jobs.

The 690SR Option 42 will operate over a horizon-
tal scan rate range of 15 to 37.5 kHz, covering the
range from standard television formats to above
the 1280 by 1024 pixel format used for high
resolution graphics. With the additional feature of
adjustable picture size and aspect ratio, the
690SR Option 42 can be used for displays in
unconventional formats. Excellent color conver-
gence — less than 0.5 mm maximum error any-
where on the screen — is maintained over the
entire rate range with only slight readjustment of
controls.

The high resolution picture tube (0.31 mm dot tri-
ad spacing) is standard with all versions of the
690SR; however, a medium resolution CRT (0.43
mm spacing) is available as Option 25. Long per-
sistence phosphors for flicker reduction in inter-
laced graphics displays is Option 26.

The 690SR Option 42 is an RGB monitor including
a 69M41 interface module installed in a 690SR
mainframe. Either internal sync on green or exter-
nal sync may be used. The 690SR Option 42 is
supplied with hardware for rack mounting.

ORDERING INFORMATION
690SR Television Color

Monitor Mainframe $7950
Option 01 NTSC Interface Installed .................. Add $1100
Option 25 Medium Resolution CRT Sub $250
Option 26 Long Persistence Phosphors

(High R only) Add $150

Option 42 Muitirate RGB Interface Installed ...... Add $2000

69M00 NTSC Decoder
Interface Module $1100

69M41 RGB Interface Module ........... $1000
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MATE X
MONITOR

650HR

Series NTSC, PAL Color Picture Monitors

Precise Color Tracking Over Full Signal
Range

Two Switchable Inputs Isolated from Ground
for Hum Rejection

External Sync Switching Capability

Differential (A-B) Inputs for Sync Timing and
Burst Phasing Adjustments

High Resolution Trinitron CRT

Variable Aperture Correction

NTSC, PAL, and Dual Standard Versions —
RGB Inputs Optional

Rapid Retrace — Entire Active Picture Area
can be Displayed in Underscan

Precision Decoding — Outputs may be used
to Present Vector Displays on X-Y
Oscilloscopes

Unique "Blue Only” Capability for Optimizing
VTR Settings

ORDERING INFORMATION
When ordering, please use the exact nomenclature given here.
All 650HR Monitors are shipped with rackmounting hardware.
Cabinet version hardware is also included.

650HR NTSC $5350
650HR-1 NTSC + RGB ......couevururnennns $5545
651HR PAL $5580
651HR-1 PAL + RGB ........... sassanssaesse $5810
655HR NTSC + PAL ...... B .. $6125
655HR-1 NTSC + PAL + RGB .......... $6365
E——

RESOLUTION
12 INCH COLOR MONITORS

Accurate vector displays on X-Y oscilloscopes
such as the TEKTRONIX 1424 are made possible
by the precision decoder outputs on TEKTRONIX
650HR Series Monitors.

Color Picture Monitors — NTSC, PAL,
SECAM, RGB

In addition to having stable, consistent color char-
acteristics, Tektronix Color Picture Monitors pro-
vide underscan and vertical and horizontal delay
for detailed examination of the entire picture. A
special high resolution Trinitron CRT and adjust-
able aperture correction provide consistently high
picture sharpness. Isolated differential inputs for
encoded/composite or RGB signals, flexible syn-
chronization and unique Blue Only mode permit
the 650HR Series Monitor to meet a variety of
needs — both in television systems for displaying
and monitoring television picture quality and in
special systems where a laboratory quality dis-
play is required.

650HR

Series SECAM Color Picture Monitors

Color Sequencing from Field Identification
Signals or Line Burst

Precision Decoding Allows use of R-Y, B-Y
Outputs for Vector Display Measurements

PAL/SECAM Version Available (656HR) with
Front Panel Selection of Decoding Standard

RGB Inputs (Optional) Includes R-Y, B-Y
Output

Variable Aperture Correction

Vertical and Horizontal Delay Display Modes

Reduced Chrominance Line Crawl

Indicates Color Sequence Error

Rapid Retrace — Entire Picture Area is Dis-
played in Reduced Scan

Two Switchable Inputs Isolated from Ground
for Hum Rejection

ORDERING INFORMATION
When ordering,please use the exact nomenclacture given here
653HR SECAM MONITOR .....ccoeeunennnne $6355
653HR-1 SECAM + RGB ... $6570
656HR SECAM + PAL ..... $6980
656HR-1 SECAM + PAL + RGB ....... $7190

Option 01 MiniQuick Connectors for

653HR, 656HR Add $130
Option 01 MiniQuick Connectors for
653HR-1,656HR-1 Add $195
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WAVEFORM
MONITORS
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1485R Option 01 PAL/NTSC Dual Standard Waveform Monitor (Rackmount)

1480 Series

Bright CRT Especially Suitable for Vertical
Interval Testing

Advanced Measurement Modes

Amplitude Measurement Accuracy
Approaching 0.2%

Digital Selection of Line and Field

Probe Input Option

15 Line Display for VTR Applications

The 1480 Series of Waveform Monitors.
There are 1480 Series Monitors for PAL, PAL-M,
NTSC, and SECAM. Dual standard units are also
available. The differences between the monitors
in the series are essentially confined to what lines
in the vertical interval are selectable, what vertical
amplifier response modes are available, and to
the field selection modes. Dual-Standard Monitors
automatically recognize the signal standard in
use and indicate that standard on the front panel.

Vertical interval testing. The bright CRT of the
1480 Series eliminates many of the VITS monitor-
ing difficulties associated with previous waveform
monitors. CRT brightness is sufficient to allow you
to easily see one Vertical Interval Test Signal
selected out of four fields, even in a well-lighted
area. This solution to VITS display problems re-
quired the design of a very high light-output CRT,
which is only one of the unique features of the
1480 Series.
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More accuracy, greater resolution. The 1480s
provide several advanced measurement modes
for more accuracy. These allow you to make
amplitude measurements to an accuracy ap-
proaching 0.2%. In one mode, a precision display
offset is used. A proven video measurement
technique, offsetting displays with an amplitude
standard is an easy-to-use method that achieves
accuracy by eliminating parallax and transfer
errors. Transfer errors are eliminated because the
signal is compared to a precise 1 V standard
rather than to graticule calibration. Measurements
made with comparison techniques also are highly
consistent and repeatable. When the signal pre-
cisely matches the standard, signal amplitude will
be determined to the value and accuracy of the
offset. The tolerance of the internal calibration
signal used as the standard is 0.2%.

Sure line selection, positive field identifica-
tion. Digital selection of field and line assures
positive identification of displayed information
For example, selection of line 18 of field 2 assures
display of line 18, field 2. Digital techniques will
not allow an incorrect selection

Response selection and a unique auxiliary
mode. Many television measurements require the
filtering of some components from the composite
signal. For example, luminance signal rejection by
3.58 MHz or 4.43 MHz subcarrier filters for differ-
ential gain measurements. A selection of appro-
priate filters is provided in the 1480s, including
low pass, IRE, subcarrier, and one for staircase
linearity measurements called differentiated stair-
case. When specialized or unique measurements
require a special filter, you may insert that filter
between the auxiliary video output and auxiliary
input. The auxiliary video input mode, selected by
the response control, allows you to add a filter or
other device without breaking into the program
line. The auxiliary video input and output are
buffered by amplifiers to provide a precise 75
source and load.

In the 1480 Series, monitor focus and brightness
controls compensate for changes when switching
from a two field setting to a faster time base and
can easily be set to an optimum level

The fastest sweep time is 0.1 us per division, fast
enough and bright enough to examine T pulses.
The 1480s are calibrated in us with a basic 2%
time base accuracy (3% when using the magnifi-
er). X50 is the greatest range of magnification
with steps of 10, 5, 2, and 1.

The sync recognizer has two modes: AFC and
Direct. This provides a way to display jitter or to
stabilize a jittery display

ORDERING INFORMATION
When ordering, please use the exact nomenciature given here.
1480C NTSC Waveform Monitor $4840
1480R NTSC Waveform Monitor
1481C PAL Waveform Monitor*
1481R PAL Waveform Monitor* ........
1482C PAL-M Waveform Monitor
1482R PAL-M Waveform Monitor
1485C PAL/NTSC Dual Standard

Waveform Monitor* ........ccceecciucninnns $5325
1485R PAL/NTSC Dual Standard

Waveform Monitor® .........cccceeveninnnns $5325
Option 01 1 MQ, 20 pF Probe Input (probe not in-

cluded) Add $245
Suggested Probe: P6108 10X Probe,

2 m order 010-6108-03, 3 m order 010-6108-05 ........... $90
Option 02 With Carrying Case (Cabinet Version

Only) $115

Option 03 With Blank CRT ........
Option 04 Tone Wheel Sync (1480C,

1481C. 1482C. and 1485C only. Replaces

529 or T04 in some RCA VTRs — Check

with RCA for retrofit compatibility). .......ccceerecsinsnens Add $665

Option 05 Tone Wheel Sync (1485C only — check

No Charge

with RCA for retrofit compatibility). ......c.cccccereiuenee. Add $655
Option 06 124 2 WECO Style Inputs

(1480R only) Add $1660
Option 07 Slow S p.** Add $405

Option 08 SECAM Field Identification (1481C, 1481R,
1485C and 1485R ONlY). wcverrrererersnsasessssssssersasserns Add $275

*1481C/R. 1485C/R meets European Broadcast Union Tech.
3221-E, Guiding Principles for design of Television Waveform
Monitors

** Option 07 satisfies EBU Tech. 3221-E §3.2.2
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Internal Graticule CRT

Ac or Dc Input Coupling

Video Output of Displayed Signal

Precise Frequency Response

Line Tilt and Pulse Response (K Factor)
Measurements

Different Versions for 525 or 625 Line
Systems

UL 1244 Listed and Certified to CSA 556B

The TEKTRONIX 528A Waveform Monitor is in-
tended for television measurement and monitor-
ing applications, adding new features and capa-
bilities to the well known 528

The 528A provides bright, easy-to-read waveform
displays on a 125 mm (5 inch) CRT with illuminat-
ed internal graticule for parallax-free waveform
monitoring and measurement while only requiring
5 1/4 inches of vertical height and 1/2 rack width
mounting space. This permits mounting the 528A
side-by-side with another 528A or other monitors,
such as the TEKTRONIX 1420 Vectorscope. A
version of the 528A in a carrying case is also
available

Selectable from the front panel, either of two 75-
ohm video inputs may be displayed and the
selected input is available on the rear panel
VIDEO OUT connector for routing to a picture
monitor or other device. These inputs are normally
ac coupled, but are easily set for dc coupling.

Calibrated 1 volt and 4 volt full scale sensitivities
are provided for displaying video and sync levels
and a VARIABLE VOLTS FULL SCALE control
permits uncalibrated displays from 0.25 volts to
40 volts full scale. A built-in 1 volt calibration
signal may be switched on to confirm the vertical
calibration

Input signal characteristics can be isolated by
using the RESPONSE switch in the FLAT position
for full bandwidth display, IRE position for IEEE
Standard 205 roll off display, CHROMA position
for a display without luminance components, or
DIFF GAIN position for displaying the differential
gain error of the input signal. A dc restorer, which
may be turned off when not required, maintains
the back porch at an essentially constant level
regardless of changes in signal amplitude, aver-
age picture level, and color burst. Selectable
external sync capability is also provided

Horizontal sweep selection includes: 2H (two
line), 1 us (expanded two line), 2V (two fields) and
2V MAG (expanded two-field). Displays of RGB
and YRGB waveforms from a color camera are
provided for by using a rear panel 9-pin interface

This compact instrument is especially suited for
monitoring signals from studio camera outputs,
video system inputs and outputs, production
switchers, and editing consoles. The 528A allows
the operator to adjust and monitor video and sync
levels, check and adjust system timing, ensure
continuity of the signal and perform camera
alignment procedures. The 528A also meets
many of the requirements of video tape recorder
monitoring bridges for VTR alignment and set-up,
differential gain measurements, line time tilt mea-
surements, and pulse response (K factor) mea-
surements. In general, the 528A is well-suited for
all television applications where consistent video
quality monitoring is a requirement

ORDERING INFORMATION
When ordering, please use the exact nomenclature given here.
528A Waveform Monitor (for

525 line) $2175
Option 01 WithOUt COVET ........ccovivniimrainninnesiasnsanes Sub $30
Option 02 With blue protective carrying cabi .. Add $65

Option 03 Modified for use with 625 line (CCIR) television
systems and wired for use with 230 volt ac 50 Hertz power
sources (unless otherwise specified). ............... No Charge
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TEK VECTORSCOPES

A,

R520A NTSC (525/60 3.58 MHz) 520A (NTSC), 521A (PAL), AND 522A (PAL-M) VECTORSCOPES

520A Series

Luminance Amplitude

Chrominance Amplitude and Phase

Differential Phase

Differential Gain

The vector display shows the relative phase and
amplitude of the chrominance signal on polar
coordinates. To help identify these coordinates,
the graticule has points corresponding to the
proper phase and amplitude of the primary and
complementary colors: R(Red), B(Blue),
G(Green), Cy (Cyan), Y_ (Yellow), and Mg
(Magenta).

Any errors in the color encoding, video-tape
recording, or transmission processes which
change these phase and/or amplitude relation-
ships cause color errors in the television picture.
Polar coordinate displays, such as those obtained
on the 520A, 521A, and 522A CRT, have proved
to be the best method for showing these errors

The polar display permits measurement of hue in
terms of relative phase of the chrominance signal
with respect to the color burst. Amplitude is
expressed in terms of the displacement from
center (radial length) toward the color point which
corresponds to 75% (or 100%) amplitude of the
particular color being measured

The outer boxes around the color points corre-
spond to phase and amplitude error limits (£ 10°,
+20%). For the 520A (NTSC) the inner boxes
indicate +2.5° and 2.5 IRE units, of optimum per
EIA specification RS-189A. For the 521A (PAL)
and 522A (PAL-M), the inner boxes indicate + 3°
phase angle and +5% amplitude

An internally generated test circle, used with the
vector graticule, verifies quadrature accuracy,
horizontal to vertical gain balance, and gain cali-
bration for chrominance signal amplitude mea-
surements. Two methods of measuring phase
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shifts are provided. You can accurately read large
phase shifts from the parallax-free vector
graticule. A precision calibrated phase shifter
with a range of 30°, spread over 30 inches of dial
length, is provided for measuring small phase
shifts.

Dual Vector Displays. In dual-channel oper-
ation, successive samples of channels A and B
are displayed on a time-shared basis. The switch-
ing rate is locked to horizontal sync, and switch-
ing transients are blanked. You can conveniently
compare input/output signals from video equip-
ment on channel A or B for phase and/or ampli-
tude distortion

Time Base Displays. The linear time base oper-
ates at the line rate. Color signals may be de-
modulated along any desired axis, |, Q, and R-Y
(for NTSC), and U, and V (for PAL and PAL-M),
and displayed at the line rate on a linear time
base

Red (R), Green (G), Blue (B), and Luminance
(Y). The 520A, 521A, and 522A provide a lumi-
nance channel that permits the separation and
display of the luminance (Y) component from the
composite color signal. You can also combine the
Y component with the output of the chrominance
demodulators for R, G, and B displays at a line
rate. You can make amplitude measurements of
color signal components with an accuracy of 3%.

Vertical Interval Test Signal Observation.
You can display vertical Interval Test Signals from
front-panel selected lines of either field 1 or 2 on
the 520A Vectorscope. For the 521A (PAL) and
the 522A (PAL-M), you can display ITS from either
fields 1 and 3 or fields 2 and 4

Differential Gain and Differential Phase Mea-
surements. The two main chrominance signal
distortions — differential gain and differential
phase — can be measured on the 520A (NTSC),
521A (PAL), and 522A (PAL-M) Vectorscopes.
Differential gain is a change in color subcarrier
amplitude as a function of luminance level. In the
reproduced color picture, saturation will be dis-
torted in the areas between the light and dark
portions of the scene. Differential gain measure-
ments with accuracy to better than 1% can be
made.

Differential phase is a phase modulation of the
chrominance signal caused by changes in the
luminance signal level. The hue will vary with
scene brightness in the reproduced color picture
Differential gain and differential phase occur sep-
arately or together. You can read differential
phase errors from the precision calibrated phase
shift control to 0.2°.

Included Accessories — Smoke-gray filter, installed (378-
0581-00); power cord (161-0036-00). Rackmount: Same as
cabinet but includes rackmounting hardware, and slide-out as-
sembly .

ORDERING INFORMATION
When ordering, please use the exact nomenclature given here.
520A NTSC VECTORSCOPE

(Cabinet) $6675
R520A NTSC VECTORSCOPE

(Rackmount) $6675
521A PAL VECTORSCOPE

(Cabinet) $6940
R521A PAL VECTORSCOPE

(Rackmount) $6940
522A PAL-M VECTORSCOPE

(Cabinet) $7470
R522A PAL-M VECTORSCOPE

(Rackmount) $7470

OPTIONAL ACCESSORIES

75 Q Voltage Step-Up Termination — When used with a Tek-
tronix Vectorscope, the 75 (! Voltage Step-up Termination pro-
vides a X5 increase in chrominance amplitude and lets you
make more accurate Differential Gain and Differential Phase
measurements. Input impedance to the termination is a con-
stant 75 (1. Use of the termination requires a source of external
sync to the vectorscope.

For use with 520A (NTSC), 522A (PAL-M) Vectorscopes:

BNC Connectors, order 011-0100-01 ......c.ccoovevvierucnnnns $70
For use with the 521A Vectorscope:
BNC Connectors, order 011-0109-00 ........cccooeviurucnenene $85

Single Sideband Chroma Amplitude Corrector —

Designed for use with a Tektronix Vectorscope in transmitter
applications where a vestigial sideband signal is being demodu-
lated with a detecting diode. The corrector provides a X2 in-
crease in chrominance amplitude and passes luminance com-
ponents with little or no attenuation. Input impedance is 75 (.

For use with 520A (NTSC), 522A (PAL-M) Vectorscope:

BNC Connectors, order 011-0107-01 ......cccreeencnennnnne $70
For use with the 521A Vectorscope:
BNC Connectors, order 011-0108-01 .......ccccooveiuannns $105

Recommended Camera for display photographs; C-59P with
Adapter 016-0295-01. See Camera section of this catalog for
information

R520A Cradle Assembly — For mounting the 520A in a
WECOQ backless rack order 426-0667-00 ...............ccceuee. $33
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1 420 Series

Half Rack Width

Two Loop-Through Inputs

Continuous 360° Phase Control

External Subcarrier Input

llluminated Internal Graticule

X-Y Display Version

Each 1420 Series Vectorscope is a compact, half
rack width instrument designed for vector display
of the chrominance and burst components of the
composite video signal. This series provides a
low-cost way to meet basic vectorscope require-
ments in CCUs, VTRs, and similar applications
The 1420 is particularly well suited for side-by-
side rackmounting with the TEKTRONIX 528A
Waveform Monitor

It weighs a little over 15 pounds with an optional
carrying case

R - e e ————————— —

The parallax-free internal graticule is designed for
the vector display of color bars and burst. A
special graticule feature allows you to determine
gain or phase errors to reasonable accuracy for
many applications—within 2° and 5% (for higher
resolution differential gain and phase measure-
ments use a 520A Series Vectorscope.)

Two signal inputs, an external subcarrier refer-
ence input, and a PAL pulse input (1421 and 1422
only) are provided on the rear panel. The "A"
signal input is equipped with a switchable
attenuator; use it for viewing large signals such as
the subcarrier signal. Select the signal to be
displayed and the locking signal for the subcarrier
regenerator with two front panel lever switches
On the 1421 and 1422, a push-pull switch lets you
select the external subcarrier reference signal. All
models have continuous 360° phase control of
the displayed signal. PAL and PAL-M displays on
the 1421 and 1422 are switchable to an NTSC
format

@1 424 X-Y DISPLAY MONITOR

The 1424 X-Y Display Monitor provides a vector
display of the croma portion of the television
signal by utilizing the decoder in a TEKTRONIX
650HR Picture Monitor or other suitable monitor
By interfacing the 1424 with the proper picture
monitor vector displays for NTSC, PAL and
SECAM color television systems can be obtained
Dual standard displays can be obtained by inter-
facing the 1424 with a TEKTRONIX 655HR (NTSC
& PAL) Picture Monitor or a 656HR (SECAM &
PAL) Picture Monitor

The Z-axis input allows the writing beam to be
modulated for special applications

ORDERING INFORMATION

When ordering, please use the exact nomenclature given here.

For NTSC, 1420 Vectorscope

(Factory Wired for 115 V) secessssessssssssssasssessnnans $2700
For PAL, 1421 Vectorscope

(Factory Wired for 230 V) cesssssssecessssssnsssansensss $2810
For PAL-M, 1422 Vectorscope

(Factory Wired for 115 V) seeessesssesssssssssssssessnes $3050
1424 - Standard NTSC/PAL

XYZ Display $2335
Rack Adapter, (when ordering the vectorscope for use in the
adapter, Option 01), 016-0115-02 ........cccocerviuriernranenns $180
Without Cabinet Option 01 .........cccccevivicinniiininnnnnnes Sub $30
With Carrying Case Option 02 ..........ccccvvncinnninnns Add $65

Option 03 (1424 only) — Special NTSC/PAL*
XYZ display Add $100

Option 04 — (1424 only) External SECAM graticule,
blank CRT Add $100

Option 05 — (1424 only) Combination NTSC/PAL*
Internal graticule CRT Add $100

*For Ampex VTR's — check with Ampex for compatibility.

109




TELEVISION
DEMODULATORS

tE

1450

Measurement Quality Performance

Precise Nyquist Slope provided by SAW
Filter

Wide Dynamic Range with Constant
Bandpass Characteristic

Synchronous and Envelope Detection

UHF and VHF Fixed Channel and Tunable
Down Converters

Conforms to EIA Standard RS-462 (1450-1
only)

The 1450-1 (System M) and 1450-2 (System B/G)
Demodulator Mainframes combine with Tektronix
Television Down Converters to provide an accu-
rate link between the transmitter's RF signal and
video baseband measuring equipment. Demodu-
lation distortion is virtually eliminated and a trans-
parent picture of the transmitter output is
provided

Tunable or Fixed-Channel Down Converters.
For demodulating an RF signal at a TV channel
frequency, the 1450-1 (M) and 1450-2 (B/G)
Demodulator Mainframes must be used with a
Tektronix Television Down Converter (TDC)
Three compatible TDCs are available for each
system and provide a selection between tunable
and fixed-channel performance. The TDC Fixed-
Channel Down Converter supports a specified
system channel number. Tunable Down Convert-
ers available for System M VHF and UHF chan-
nels are the TDC1 and TDC2 respectively

Demodulation of the transmitter IF signal may be
accomplished by using only the mainframe
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Detection Modes. The 1450 Series Demodu-
lators provide both synchronous and envelope
detection

Synchronous detection is required to eliminate
quadrature distortion so that the transmitter's
actual performance may be determined. 1450
Series Demodulator's have two synchronous de-
tector's operating in phase quadrature

This feature is provided to assist in the measure-
ment of transmitter incidental carrier phase modu-
lation (ICPM). A special ICPM graticule for the
1480 Waveform Monitor is provided with each
1450 Series Demodulator. An application note on
ICPM measurement is available from Tektronix

Envelope detection is required to accurately mea-
sure differential phase. The envelope detector in
1450 Series Demodulators has a linear transfer
characteristic down to 3% carrier and is able to
provide optimum modulation depth indication

Tektronix-Developed Surface Acoustic
Wave Filter. The 1450-1 (System M) and 1450-2
(System B/G) features a surface acoustic wave
(SAW) filter developed by Tektronix. It provides
more precise Nyquist slope characteristics with-
out group delay distortion, improves long-and
short-term stability, and lowers maintenance
costs

Digital Readout of RF Input Signal Level. The
1450 Series Demodulators include a 3-digit front
panel display that provides easy readout of the
RF input signal level. The readout can be used for
calibrated field strength measurements and is
useful in determining how the demodulator signal-
to-noise ratio is affected by RF input signal levels

Split and Intercarrier Sound. For making mea-
surements or adjustments on aural transmitters,
the 1450-1 and 1450-2 feature both split and
intercarrier sound channels. The split carrier chan-
nel, which will operate without the presence of
the visual carrier, may be used when making
measurements on the aural transmitter only

Four audio outputs give added measurement
capability: a 600 Q output, two low-impedance
outputs for driving a speaker or headphones, and
a calibrated output for making deviation measure-
ments with an ac voltmeter or an oscilloscope

Note in figures 1 through 4 how synchronous
detection eliminates the quadrature distortion er-
rors introduced during envelope detection. True
transmitter performance may now be determined

Figure 2

g ¥ 8 FNE sl 1 5333

fHNRRNR

mEEEER

Cp UMBBENE g UBEEEEE
IO ————

Figure 4




TEK

SECAM TEST SIGNAL
GENERATOR

ORDERING INFORMATION SYSTEM M
When ordering, please use the exact nomenclature given here.
1450-1 (order one vision IF option) ... $11,950
Option 01 37 MHz vision IF
Option 02 38.9 MHz vision IF -
Option 03 45.75 MHz vision IF ... .. No Charge

TDC Fixed Channel Down Converter (stipulate
channel number when Ordering) «sesssssss P— )

TDC-1 Tunable Down Converter —

System M, VHF Band $6375
TDC-2 Tunable Down Converter —
System, M, UHF Band $6375

Order one vision IF Option and Option 11 or 14. If your country
is not listed, contact your nearest Sales Office for a quotation.

Option 01 37 MHz vision IF ...........cccovvimrmnninininns No Charge
Option 02 38.9 MHz vision IF
Option 03 45.75 MHz vision IF ...
Option 11 Sy M ri
Option 14 Sy M

Countries: System M (Option 11)

Antigua, Argentina, Barbados, Bermuda, Brazil,
Canada, Chile, Colombia, Costa Rica, Cuba, Cu-
racao, Dominican Republic, Ecuador, El Salvador,
Guam, Guatemala, Johnston Islands, Korea, Mexi-
co, Micronesia, Netherlands Antilles, Nicaragua,
Panama, Peru, Phillipines, Puerto Rico, Samoa, St.
Kitts, Surinam, Taiwan, Trinidad/Tobago,
Uruguay, U.S.A., Venezuela, Virgin Islands.

Countries: System M (Option 14)

Japan and Okinawa.
AT e £ il

ORDERING INFORMATION SYSTEM B/G
1450-2 (Order one vision IF option and one group delay

option) $11,950
Option 02 38.9 MHz vision IF No Charge
Option 09 +90/— 170 ns group delay .... No Charge

TDC Fixed Channel Down Converter (stipulate
channel nUMber When Ordering) sesseessessessssssrssess $2950

Order one vision IF option and Option 12. If your country is not
listed, contact your nearest Sales Office for a quotation.

Option 02 38.9 MHz vision IF
Option 12 System B/G countries ....

Countries: System B/G (Option 12)

No Charge
No Charge

Algeria, Austria, Bahrain, Bangladesh, Belgium,*
Brunei, Cyprus, Denmark, East Germany, Egypt,
Ethiopia, Finland, Ghana, Gibraltar, Greece, Guin-
ea, Hong Kong,* Iceland, India, Indonesia, Iran,
Israel, Italy (UHF), Jordan, Kenya, Kuwait, Leba-
non, Liberia, Libya, Malta, Mauritius, Netherlands,
Nigeria, Norway, Oman, Pakistan, Portugal, Qatar,
Rhodesia, Saudi Arabia,* Sierra Leone, Singa-
pore, Spain, Sudan, Sweden, Switzerland, Syria,
Tanzania, Tunisia, Turkey, Uganda, United Arab
Emirates, West Germany, Yemen Arab Republic,
Republic of Yemen, Yugoslavia, Zambia.

*System B only.

Rackmount version: cabinet version has carrying handle less mounting hardware.

143

Stand-Alone Broadcast-Quality SECAM
Sync and Test Signal Generator

Will Gen-Lock to a SECAM Composite
Video Signal

Composite Color Bars, Convergence
Patterns, and RGB Color Bar Signals

Provisions for Modifying Test Signal
Components

The TEKTRONIX 143 SECAM Test Signal Gener-
ator provides all the test and drive signals re-
quired to align and maintain SECAM television
equipment. You can easily control all test signal
components and synchronization modes from the
front panel. Easy-to-change internal programming
provides additional test signal capability to satisfy
your unique testing requirements.

Test signals provided by the 143 are fully-en-
coded color bars, convergence pattern, and RGB
color bar signals. You can select color bars in
either a full-field or split-field configuration. Ampli-
tude, white level, and chroma sequence can be
changed from the front panel. You can also
switch off the D'R, D'B and Y signal components
individually using front panel controls

The convergence pattern consists of movable
vertical and horizontal lines plus dots. All three
signals are available in any combination. A 7 x 9
or 14 x 17 crosshatch pattern may be internally
selected

RGB color bars signals are available from three
separate rear-panel outputs at all times and are
independent of the position of the front panel
controls

The 143 may be operated from its own internal
standards or gen-locked to a SECAM composite
video signal. Color lock may be referenced to ei-
ther the vertical identification signals or the line
burst. Front panel LEDs indicate the gen-lock
status.

Additional outputs provide useful auxiliary signals
including line and field drive, line and field
blanking, composite sync, and two specialized
output signals. These two signals are a 12.5 Hz
squarewave (for identification of the SECAM 4
field sequence), and a 7.8 kHz squarewave (for
synchronizing a waveform monitor to view either
D'B or D'R lines only, while the 143 is generating a
complete test signal). As a special convenience,
the two unmodulated carrier (rest) frequencies
are brought out to the front panel. It's easy to
verify 143 calibration whenever routine mainte-
nance or recalibration is performed.

SRR RS oS e et e eSS S e

ORDERING INFORMATION
When ordering please use the exact nomenclature given here:

143 SECAM Test Signal Generator

(Cabinet) $9450
R143 SECAM Test Signal Generator

(Rackmount) $9450
Option 01 MINQUICK Add $255
R e S e e =
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TEK NTSC, PAL
TEST SIGNAL GENERATORS

1410R Mainframe with SPG2, TSGs 7, 3, 5, 6 and TSP1 installed.

141 0 Series Generators

NTSC and PAL Standards

Genlock and Non-Genlock Sync Generators

Five Test Signal Generators and One Test
Signal Switcher

RS-170-A Sync Generation (1410 only)

SMPTE Color Monitor Alignment Signal
(1410 only)

The 1410 NTSC and 1411 PAL Series Sync Pulse
and Test Signal Generators are functionally identi-
cal within the specifications of each television
system. They all offer versatile card-set construc-
tion that gives you the advantages of
configurability at prices generally associated with
single-piece units. With each series you have
access to a wide selection of sync pulse and test
signal generators that can be combined with the
mainframe in the color standard of your choice. If
you need additional test signal capabilities in the
future, our flexible card sets assure retrofit capa-
bility for you

Mainframes

The mainframe unit for each generator series
includes the power supply, an extender board, an
interface board, and color-standard circuitry. Two
color-standard circuits are available for the 1410.
The standard 1410 Mainframe generates
chrominance subcarrier at 3.579545 MHz +10
Hz. An Option 01 Mainframe generates
chrominance subcarrier at 3.579545 MHz + 1 Hz
The color standard circuitry for the PAL 1411
Mainframe has a chrominance subcarrier frequen-
cy of 443361875 MHz + 1 Hz.

Each +1 Hz color standard has a proportional
control oven for the oscillator circuit. A front-panel
lamp indicates proper operation of the oven.

112

Sync Generators

Genlock sync generators are available for NTSC
and PAL color standards. Non-genlock models
are also available.

Each sync generator performs three basic func-
tions: provides all the usual color sync generator
functions and outputs including color framing.
Provides the timing signals for the test signal
generators installed. Provides a black burst
signal.

Several useful features are incorporated in the
1410 Series sync generators. These features
include:

Positive SCH Phasing. The relationship of color
subcarrier to horizontal sync is strictly maintained
whether operating on the generator's internal
reference or in the genlock mode. If, when oper-
ating in the genlock mode, the incoming signal is
not SCH phased, the generator sync and
subcarrier outputs will still remain SCH phased. A
color frame identification pulse output is
provided

Adjustable Blanking Widths. Internal adjust-
ments provide for adjustment of horizontal and
vertical blanking width to allow for the widening of
blanking that occurs when the video signal is
processed

Slow Lock Mode. A slow genlock mode is
provided for applications where the incoming
video signals are not synchronous and switching
the genlock input to these various signals may
upset the system.

Test Signal Generators

Five test signal generators are available for the
1410 Series Mainframes. These are: Color Bars,
Convergence, Linearity, Pulse and Bar, Multiburst.

The color bar generator provides full field bars,
bars/Y REF, and bars/reverse bars. The TSG7
(NTSC) also includes SMPTE color bars for color
monitor alignment and EIA bars. The TSG11 (PAL)
also provides EBU color bars.

The convergence pattern generator provides
dots, and vertical and horizontal lines. All ele-
ments of the signal are positionable. The conver-
gence pattern conforms to IEEE Standard 202.

The linearity signal generator provides 5 and 10
step staircase, ramp, modulated pedestal, and
flat field with adjustable level. Modulation level is
selectable at either of two levels and, if desired,
may be switched off. Average picture level (APL)
of the signal is variable in fixed increments and a
bouncing APL (rate adjustable) is also provided.

The pulse and bar generator provides a sin?
pulse, a modulated pulse, a line rate bar, a
modulated bar, and a field squarewave. The
shape of the sin? pulse and the line bar risetime
are selectable at 2T, T, or T/2. Provisions for
reduced amplitude signals and setup are also
included.

The multiburst generator provides the multiburst
signal and a sweep frequency signal. Both sig-
nals are available in either a low or a high
frequency range to facilitate testing in either an
operational or a laboratory environment. Special
facilities are provided for simplified amplitude
measurements. For example, on the multiburst
the white flag marks both the upper and lower
burst excursions and the frequency packets are
phase modulated. The sweep frequency signal
has both amplitude and frequency markers.

The test signal switcher provides all of the func-
tions of the convergence pattern generator plus a
single, switched output of all the test signals.

ORDERING INFORMATION
1410C Generator ............... R $1540
1410R Generator ...
1411C Generator ...
1411R Generator .........c.ceucun.
Options: Consult with local Tektronix Sales Office for avail-
able options.




PAL INSERTION TEST SIGNAL GENERATOR
NTSC SYNC AND TEST SIGNAL GENERATOR

PAL Test Signal Generator

ITS Insertion

Full Field and In-Service
Noise Measurements

The Tektronix 148 Insertion Test Signal (ITS)
Generator provides all the test signals needed for
testing PAL video transmission systems. Test
signals are available as both full-field composite

' video and as ITS inserted into the incoming

program signal's vertical blanking interval. All
timing information for ITS insertion is derived from
the incoming composite video signal.

Full field test signals provided include multiburst,
linearity, flat field, window, noise, line 17, line 330
and line 331. Variable and bouncing average
picture level (APL) are also provided.

Facilities are provided for the deletion and addi-
tion of insertion test signals (ITS) on the program
video.

Since ITS insertion/deletion involves active circuit
elements in the program line, program line fail
safe operation is provided in the event of instru-
ment malfunction, loss of sync, or power failure. A
preview monitor output permits observation of the
ITS deletion/insertion program before committing
same to the program signal. Preview/program
operation can be locally or remotely controlled.

Provisions are made for adding an externally
generated ITS to the program line.
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1470 Soiken The synchronizing functions of the 1470 allow for

Full Color Sync Generator with Genlock

Locks to Most Helical Scan VTRs

Test Signal Generator

The 1470 Sync and Test Signal Generator is a
compact, full color, genlock sync generator pro-
viding a full selection of high quality test signals

operation as a master sync generator or as a
slave fully or partially timed from external sources
Color genlock capable of locking to most helical
scan VTRs is a standard feature. Multiple
subcarrier phasing controls are provided to
simplify system timing and adjustable widths are
provided on horizontal blanking and drive and
vertical blanking.

Test signals included in the 1470 are color bars,
linearity, multiburst, convergence pattern, win-
dow, and red, green, and blue color fields. High
and low APL is provided on the linearity signal to
facilitate measurements of differential gain and
phase

ORDERING INFORMATION
When ordering please use the exact nomenclature given here.
148 Test Signal Generator ................ . $6825
R148 Test Signal Generator
(Rackmount Model) $6825
B et

e
OPTIONAL ACCESSORIES

Noise Measurement Filters

External filters are required with the 148 Generator when mak-
ing noise measurements. For systems using 625/50 standards
Low Pass 5.0 MHz 625/50

order 015-0213-00 $110
Noise Weighting 5.0 MHz 625/50

order 015-0215-00 $80
Low Pass 6.0 MHz 625/50

order 015-0220-00 $100
Unified Noise Weighting Network

order 015-0283-00 $50

(per CCIR recommendation 568, use only with 5.0 MHz Low
Pass Filter 015-0213-00).

ORDERING INFORMATION

1470 Color Sync and Test Signal

Generator $3380
Option 01, Sync G without Genlock ....... Sub $260
1474 Color Sync Generator
Option 01, Sync G without Gi
Rack Mounting — The 1470 and 1474 are shipped ready to
install.

GV3257A Automatic Change Over Unit .............c....... $1500
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10 Bit Digital NTSC Test Signal Generator

VITS Insertion

Digital Word Input and Output

Versatile Remote Control Facilities

The 1900 Digital Test Signal Generator and VITS
Inserter is designed for state-of-the-art perfor-
mance testing on NTSC video systems and
equipment. Available in three different versions,
this generator supports a wide range of transmit-
ter, studio, common carrier, and equipment man-
ufacturing applications. The three 1900 versions
available are the Transmitter Test Set, the Studio
Test Set, and the NTC 7 Test Set. Each version
provides a special test signal complement, and all
three offer these unique 1900 features:

10-bit digital signal generation increases test sig-
nal accuracy and long-term stability.
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PROM memory allows easy signal modification
when industry signal formats change.

SMPTE Color Bars, Sin x/x, and Multipulse signals
facilitate the alignment of color monitors and
enhance testing of frequency response and
group delay. Each version of the 1900 contains
one or more of these new test signals.

FCC or NTC 7 VITS and VIRS meet most testing
requirements and provide a reference signal for
automatic video correctors.

Digital signal output allows accurate alignment of
D to A converters, while digital signal input allows
alignment of A to D converters and facilitates
conversion of user generated digital signals to an
analog format

RS-232-C and ground closure interfaces allow
wide-ranging remote control functions and appli-
cation versatility.

STANDARD ACCESSORIES
For the Cabinet and Rackmount 1900
1900 Remote Control Unit 015-0374-00; Interconnecting Ca-
ble, 1.83 m (6 ft) 012-0108-00; 1 Power Cord, 3-wire

Additional Standard Accessory for the R1900:

1 Slide Section pr drawer (351-0636-00)

e G S r e e )
ORDERING INFORMATION

When ordering, please use the exact nomenclature given here.

1900 Transmitter Test Set

(cabinet model) $8720
R1900 Transmitter Test Set

(rackmount model) $8720
Option 01 Studio Test Set ... No Charge

Option 02 NTC 7 Test Set .... ... No Charge
e e e =
OPTIONAL ACCESSORIES
1900 to Remote Control Unit 6.7 m (22 ft) Interconnecting Ca-
ble 012-0251-00 $270
Diagnostic PROM for instrument service 067-0964-00 .. $125
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TEK

ANSWER

AUTOMATIC VIDEO MEASUREMENT SET

1980

All-Digital Circuitry

Automatic Operation

Programmability In ANSWER BASIC

The 1980 ANSWER is an automatic measurement
set offering total video test capabilities. It's pro-
grammed to make both NTC 7 and FCC measure-
ments of all industry standard VITS and full field
signals. Amplitude, phase, and timing parameters
can all be determined quickly and accurately.
With ANSWER you can make virtually every stan-
dard video measurement and have fast, automat-
ic results.

ANSWER is designed for maximum versatility and
testing power. The following special features give
you quality measurement performance for a wide
variety of applications:

Automatic Measurements Allow Quick Eval-
uation of VIT or Full Field Signals

NTC 7 and FCC Measurement Routines Pro-
vide Detailed Analysis of Signal Amplitude,
Phase, and Timing

Simple Display Format Means Measurement
Results are Easy to Read and Understand

User-Definable Measurement Limits Quickly
Identify an Out-of-Tolerance Condition

Programmability Accomodates Present and
Future Needs Without Additional Hardware
(Answer BASIC)

Plus, RS-232-C Interface Compatibility
Adapts to Almost any Application of the
Broadcast Plant, an Unattended Transmitter
Site, or even a Common Carrier Satellite
System

High Measurement Accuracy. ANSWER pro-
vides consistent measurement accuracy with
high repeatability. Special features like signal
offset and gain control, dither generation, and
signal averaging minimize possible errors. These
techniques reduce noise on the incoming signal
and provide an effective resolution of 11 bits. This
means you can use ANSWER for the most strin-
gent measurement problems and have fast, ac-
curate results.

Automatic Operation. ANSWER is programmed
with 37 individual measurements, many of which
are combined into easy-to-use amplitude, phase,
and timing routines. All of these operations are
completely automatic and may be invoked using
simple, one-word commands. You can tell AN-
SWER whether to run a whole measurement
routine, a partial measurement routine, or a single
measurement — periodically or on command.
Results are ready within minutes and offer a high
repeatability you can depend on.

Ttrontx 14,

In-Service Measurements. ANSWER measures
virtually all signal parameters on an in-service
basis. Many of these measurements, including
timing, do not even require the presence of a VIT
signal. This full in-service capability minimizes the
need for out-of-service measurements, so time
may be spent on maintaining the system rather
than on isolating system problems.

However, if the need should arise for out-of-
service monitoring, ANSWER is ready with mea-
surements for field-time, long-time, and dynamic-
gain distortions.

Amplitude, Phase, and Timing. ANSWER pro-
vides a complete set of amplitude and phase
measurements for both NTC 7 and FCC. These
measurements include such parameters as sync,
burst, and bar amplitudes; differential gain and
phase; and chrominance-luminance distortions.

ANSWER also provides a complete set of timing
measurements. These measurements give you
detailed information on synchronizing signal
parameters.

Comprehensive Display Format. ANSWER dis-
plays measurement solutions in a simple,
straightforward manner. The final measurement
printout indicates the types of measurement per-
formed, the resultant data, and the units of
measure. The printout heading, especially useful
for documentation, tells you the exact date and
time the measurements took place. At a glance,
you see all pertinent parameters of the incoming
video signal.

With ANSWER, you can be sure of your video
transmission quality.
e e e e e = U

ORDERING INFORMATION
When ordering, please use the exact nomenclature given here.

1980 ANSWER $20,800
Option 01: NTSC Applications Software* ........ Add $5,200
Option 02: PAL App s . Add $5,200
Option 12: A Call Equip Add $500

===

“Option 01 or 02 is required.

115




TEK

TDR

CABLE TESTERS

Portable —
Battery Powered, Self-
Contained, Light

Rugged —
Meets MIL-T-28800, Type |ll,
Class 3, Style A

Versatile —
Test Any Type Paired
Conductor and Coax Cable

Easy to Use —
Produces Results with
Minimal Operator Training

Time Domain

Reflectometry *TDR
The portable, rugged 1502 and 1503 TDR
Cable Testers are field maintenance tools
that are simple to operate and will test any
transmission cable under virtually any condi-
tions. The 1502 is appropriate for testing
coax and other cables in aircraft, ships, ra-
dar sites, etc. The 1503 tests long runs of
coax or twisted pair cables in telephone and
other communications applications.

*Also known as cable radar.
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These units use a technique called Time Do-
main Reflectometry (TDR) to identify and lo-
cate cable faults. When connected to a line
in the cable, the unit sends out an electrical
pulse that is reflected back to the unit by a
fault in the cable. Fault type is identified by
the shape of the display, and fault distance
is determined by the displayed interval from
the test pulse to the fault pulse.

For easy carrying and operating in tight
spaces, these units are lightweight and
small and will operate at least five hours on
the internal, rechargeable batteries.

Since permanent records are useful in cable
maintenance, an optional, plug-in chart re-
corder is available for paper recording of
the test. The standard plug-in X-Y Output
module can drive an external X-Y Recorder.

1502

This unit is directly calibrated in reflection
coefficient (rho) and distance. The 1502
uses a step-pulse and provides fault resolu-
tion to 0.6 inch on short cables. The 1502
performs to a maximum of 2000 feet, but
with decreasing resolution as the fault dis-
tance increases. The unit is matched to 50-
ohm cables, but may be used on others by
adjusting the front panel GAIN control or
using optional impedance adapters.

1503

For long cables, the 1503 provides high-en-
ergy, 1/2-sine-shaped pulses. Range of the
1503, dependent upon cable type, is up to
50,000 feet. Resolution capability provides
for resolving faults as close together as
three feet on short cables. Impedance lev-
els of 50, 75, 93 and 125 ohms are
selectable.

1503 Option 01

1503 Option 01 has DISTANCE CAL switch-
es that make it more convenient for fault
location in a variety of cables including
coax. When the 1503 Option 01 has been
calibrated for each cable before trouble oc-
curs, and the records are kept, the DIS-
TANCE CAL switches can be set exactly
and damage location can begin
immediately.

Metric instruments (1502, 1503)

For distance measurements in meters, in-
stead of feet, there is Option 05 of both the
1502 and 1503. These instruments are fully
metric versions of the 1502 and 1503 with
no conversion from feet to meters involved.

The 1502 Option 05 has a distance resolu-
tion of 1.5 cm and measures 500 meters.

The 1503 Option 05 has a resolution of .9
meter and measures 10,000 meters.

PA1 Cable Comparator

The PA1 Cable Comparator is used with the
1503 to amplify the test pulse and test two
lines at the same time. This means instant

comparison of a bad line with a good one,

the ability to see cross-talk and a clear pic-
ture of faults on noisy or lossy lines.

The PA1 is connected between the 1503
and the cable to be tested, with the results
displayed on the 1503 for measurement.



TEK

PORTABLE TDR
CABLE TESTERS

1502

Shape — Step rise.
Amplitude — 225 mV nominal (into 50 © load), dc coupled.
Aberrations — Within + 5% during 1st 10 ft after rise. Within
+0.5% peak beyond 10 ft NOISE FILTER “out.”
System Reflected Rise — =<0.07 ft (=140 ps).
Jitter — <0.02 ft (=40 ps) for X.1.
=0.1 ft (=200 ps) for X1.
Test Connector — BNC.
Termination — 50 (2, within +2%.
Max Input — DO NOT APPLY EXTERNAL VOLTAGE.
VERTICAL SYSTEM

Display Range — +4 div.
Accuracy — Within +3%.
Calibration Point — 2 div = 1 p.
Deflection Factor — 5 mp/div to 500 mp/div, 7 steps, 1-2-5
sequence.
Variable — >3.5:1 from calibration point.
Displayed Noise —
NOISE FILTER switch "out™: +5 mp or less.
NOISE FILTER switch "in": +2 mp or less.

HORIZONTAL SYSTEM
Distance Controls —

Distance Dial —
Range — 0 to 100 ft for X.1.
0 to 1000 ft for X1.
Accuracy — Within +2% of reading +0.05 ft for X.1.
Within +2% of reading + 0.5 ft for X1.

Feet/div Control —
Range — 0.1 to 20 ft/div for X.1. 1 to 200 ft/div for X1.
Accuracy — Within 2% of full CRT screen.
CABLE DIELECTRIC Scales (Vp/Vair) — SOLID POLY, 0.66;
SOLID PTFE, 0.70; OTHER VAR, 0.55 to 1.0. VAR is calibrat-
ed for air when turned fully cw.
Sweep R — 40 Hz within +0 Hz, —10 Hz with
NOISE FILTER switch "out.” 4 Hz within +20% with NOISE
FILTER switch "in". 20 s/sweep nominal in chart recorder
mode (dependent upon chart recorder)
1502 Included Accessories — Watertight front cover, TDR
slide rule (003-0700-00); 50 ! BNC terminator (011-0123-00);
precision 50 { Cable (012-0482-00); viewing hood (016-0297-
00):; X-Y output module (016-0606-00); replacement fuses (for
front panel) 110 V ac (159-0032-00) or 220 V ac (159-0029-01);
power cord (161-0066-00); mesh fitter (CRT) (378-0055-00);
BNC female-to-female adapter (103-0028-00).

UNIQUE 1502 OPTION 05 CHARACTERISTICS
TEST SIGNAL
Aberrations — Within + 5% during 1st 300 cm after rise. With-
in +0.5% peak beyond 300 cm NOISE FILTER “out.”
System Reflected Rise — <2.1 cm (<140 ps).
Jitter — <0.6 cm (<40 ps) for X.1.
=3 cm (=200 ps) for X1.
HORIZONTAL SYSTEM
Distance Controls —
Distance Dial —
Range — 0 to 25 m for X.1.
0 to 250 m for X1.
Accuracy — Within +2% of reading +0.02 m for X.1.
Within +2% of reading +0.2 m for X1.
METERS/DIV Control —
Range — 0.025 to 5 m/div for X.1.
0.25 to 50 m/div for X1.

TEST SIGNAL

ORDERING INFORMATION
1502 TDR Cable Tester ..
Option 04 (with recorder)
Option 05 (metric version) ...
Option 76 (P7 Phosphor)
234 V International Power Cord and Plug Options A1 thru A4
available, see page 10 for full description.

1502 OPTIONAL ACCESSORIES

Chart Recorder — 016-0506-04 ............ccccevumriurnernnnns
Chart Paper (roll) — 006-1658-01
Chart Paper (100 roll case) — 006-1658-02
Accessory Pouch — 016-0351-00 .
Impedance Adapter —

50/75 @ — 017-0091-00* $95
50/93 @ — 017-0092-00* $95
50/125 Q@ — 017-0090-00° ..........cccerenrvrnincesssssasassasnse $95

*Should be purchased with following two parts:

Connector, BNC Female-to-GR — 017-0063-00

Connector, BNC Male-to-GR — 017-0064-00
-

* *Static Suppressor for 1502 (helps protect front end from
damage) — 011-0132-00 .......ccooovremrmmrmrnnnesninncsranns $29.00

1503

Shape — 1/2 sine within + 20%
Amplitude — 10 V +20% unterminated.
5V +20%, terminated, ac coupled.

Aberrations — — 30 dB p-p. (Equivalent to +1.6%).
Duration — <10 ft (10 ns),"

=100 ft (100 ns),”

<1000 ft (1000 ns),*
*Duration times are within +20% at half amplitude.
Jitter — <1 ft for X10 (=<2 ns).

=10 ft for X100 (=20 ns).

Test Connector — BNC.
Termination — 50 {2, 75 2, and 93 (2, within 1%; 125  within
3%.
Max Input — +400 V (dc + peak ac at max frequency of 440
Hz).
VERTICAL SYSTEM
Display Range — + 4 div.
Accuracy — Within +0.25 dB (within + 3%).
Calibration Point — 2 div = 0 dB.
Deflection Factor — 0 to 60 dB, 7 steps, 10 dB per step.
Variable — 0 to 18 dB additive to steps.
Displayed Noise —
NOISE FILTER switch “out™: —80 dB RMS, random.
NOISE FILTER switch “in": —86 dB RMS, random.
HORIZONTAL SYSTEM

Distance Controls —

Distance Dial —

Range — 0 to 2,500 ft at X10

0 to 25,000 ft at X100.
Accuracy — Within 2% of reading + 2 ft for X10.
Within 2% of reading + 20 ft for X100.

Feet/div Control —

Range — 5 to 500 ft/div at X10. 50 to 5000 ft/div at X100.

Accuracy — Within 2% of full CRT screen.
CABLE DIELECTRIC Scales (Vy/Vair) — SOLID POLY, 0.66:
FOAM POLY, 0.81: VAR, 0.31-1.0. VAR is calibrated for air
when turned fully cw.
Distance Cal Scales, Option 01 only (Vy/Vair) — Selectable
from 0.2 to 1.0 in 0.01 increments.
Sweep Repetition — 40 Hz within +0 Hz, —10 Hz with
NOISE FILTER switch "out.” 20 s/sweep nominal in chart re-
corder mode (dependent upon chart recorder). 4 Hz within
+ 20% with NOISE FILTER switch "in."
1503 Included Accessories — Watertight front cover, re-
placement fuses (for front panel) 110 V ac (159-0032-00) or
220 V ac (159-0029-01); power cord (161-0066-00); viewing
hood (016-0297-00); 50 ¢ BNC terminator (011-0123-00); X-Y
output module (016-0606-00); mesh filter (CRT) (378-0055-00);
9 ft BNC-to-clip-lead cable (012-0671-02).

UNIQUE 1503 OPT 05 CHARACTERISTICS
TEST SIGNAL
Duration — <3 m (10 ns),"
=30 m (100 ns),"
=300 m (1000 ns),*
*Duration times are within +20% at half amplitude.
Jitter — <0.2 m for X1 (=2 ns).
=2 m for X10 (=20 ns).

HORIZONTAL SYSTEM
Distance Controls —
Distance Dial —
Range — 0 to 500 m at X1.
0 to 5,000 m at X10.
Accuracy — Within 2% of reading + 0.2 m for X1.
Within 2% of reading +2 m for X10

METERS/DIV CONTROL —
Range — 1 to 100 m/div at X1.
10 to 1000 m/div at X10.

ORDERING INFORMATION

1503 TDR Cable Tester .. ... $4550
Option 01 (Distance Cal) .. Add $325
Option 04 (with recorder) .. . Add $900
Option 05 (metric version) ... .. No Charge
Option 76 (P7 PhOSPION) .ucccersecesemssssussnsssessassssnsnsanss Add $35
234 V International Power Cord and Plug Options A1 thru A4
available, see page 10 for full description.

1503 OPTIONAL ACCESSORIES
Chart Recorder — 016-0506-04 ....
Chart Paper (roll) — 006-1658-01 . =
Chart Paper (100 roll case) — 006-1658-02 ................. $490

Isolation Network
(for balanced lines) — 013-0169-00 ...........cccnvinrunsurans $155
Adapter Cables (BNC-to-Clips) —

9 foot — 012-0671-02
30 foot — 012-0671-03
Accessory Pouch — 016-0351-00 e
Direct Current Adapter with Filter (for use with standard 12 V
automobile lighter plug with negative ground)
25 foot cord — 015-0327-00 ..
e e e e e

1502 & 1503 COMMON CHARACTERISTICS
POWER SYSTEM
Line Voltage — 117 V ac +20%, 48 to 410 Hz, (234 V ac
+ 20%, 48 to 410 Hz available with Options A1-A4)
Battery Pack —
Operation — At least 5 hr (+20°C to +25°C charge and
discharge temperature) including 20 chart recordings.
Full Charge Time — 16 hr.
Typical Charge Capacity —

Charge Discharge
Temperature Temperature
+20°C
—15°C to +55°C

+25°C
0°C 40% 60% 50%
+20°C to +25°C 65% 100% 85%
+40°C 40% 65% 55%

EXTERNAL RECORDER INTERFACE
(STANDARD X-Y MODULE)
Horizontal — 0.1 V/div, source impedance is 10 k2.
Vertical — 0.09 to 0.13 V/div (adjustable), source impedance
is 10 ki

PHYSICAL CHARACTERISTICS

D cm in
Height 12.7 5.0
Width (with handle) 315 12.4

(without handle) 30 11.8
Length (handle extended) 47.5 18.7

(handle not extended) 419 16.5
Weight kg Ibs
Net (with front cover and acces.) 8.2 18

(without front cover or acces.) 73 16
Domestic Shipping (complete) 1.1 24.4
Export Shipping (complete) 16.3 36

S
PA1 Cable Comparator
Test Pulse Amplitude —
15 V for 10 ns pulse width
25V for 100 ns and 1000 ns pulse widths
Voltages +20%
60 Hz Rejection — 40 dB.

PHYSICAL CHARACTERISTICS
Dimensions cm in
Height 15.3 6.00
Width 18.4 7.25
Length 29.2 11.5
Weight kg Ib
Net 8.25 375
Shipping 6.75 14.85

POWER SYSTEM

Battery Powered — Requires four (4) ASA "D" size alkaline
cells (not provided).
Service Life — 100 hours min.

ENVIRONMENTAL CHARACTERISTICS
Military Specification MIL-T-28800, Type II, Class 2, Style B
was used as guideline for the environmental specifications.
Operating Temperature — —15°C to +5°C.
Water Resistance — Splash and drip proof. Cover removed.
Vibration — 3.0 g; 5 to 55 Hz.
Shock, Mechanical Pulse — 30 g. 1/2 sine shock.

Order PA1 Cable Comparator .............. $450

LOGISTICS INFORMATION
For logistics data, see Tektronix Logistics Data Book.
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7000 Series
Plug-in Versatility

Three Models Provide Digital Storage.
With the introduction of the new 7L14, there
are now three members of the Tektronix
family of digital storage plug-in spectrum
analyzers. They provide frequency cover-
age from 20 Hz to 60 GHz—the 7L18 covers
1.5 to 60 GHz, the 7L 14 from 10 kHz to 1800
MHz, and the 7L5 from 20 Hz to 5 MHz.
Digital storage provides: flicker-free displays
that are easy to interpret; averaging and
peak detection; accurate waveform com-
parisons; and it stores for long periods to
measure amplitude changes and frequency
drift.

Family Characteristics that make
Spectrum Analysis Easier. The 7000 Se-
ries Family of spectrum analyzer plug-ins are
compatible with any Tektronix 7000 Series
Oscilloscope Mainframe, including the new
7854 Oscilloscope Mainframe for micro-
processor-based processing of spectra to
aid in complex measurements. Spectra and
data can be transferred via the 7854's GPIB
interface. These spectrum analyzers pro-
vide unequaled flexibility and versatility.
With a 7000 Series Mainframe on your
bench, you select the spectrum analyzers
that fit your requirements. And they inter-
change quickly with each other and with 30
other Tektronix test and measurement plug-
ins.

118

These spectrum analyzer plug-ins display al-
phanumeric readout for referencing and
easy documentation. And each analyzer
can withstand up to one watt input levels to
save expensive front end repairs caused by
inadvertent overloading.

Other Plug-in Spectrum Analyzers from
Tektronix. The popular, economical 7L12
has capabilities similar to the 7L14 at a low-
er price. It is somewhat lower in perfor-
mance and does not have digital storage.
Front-end protection is available as an
accessory.

5000 Series Mainframe owners can also add
spectrum analyzer capability in the 20 Hz to
100 kHz range with the 5L4N Plug-in. This
analyzer is ideal for audio, distortion and
noise measurements.



Performance for the Lab that
goes into the Field

The TEKTRONIX 492 and 496 are two spec-
trum analyzers that go where you go. Their
compact size, light weight, and rugged
design combine to offer unmatched porta-
bility in laboratory quality analyzers.

Single-handle carry and portable form factor
make them ready to travel. The 492 and 496
move as easily in the field as in the design
lab or systems test area. They even fit un-

der an airplane seat.

You can count on the same exceptional per-
formance no matter where you're working. If
its antenna test measurements, point-to-
point transmission maintenance, or any
number of critical field applications, the 492
and 496 work with you.

For on site applications reduced warmup
time means reduced measurement time.
Long term frequency drift of 5 kHz/10
minute after 30 minutes warmup is typical
for the 492/492P and 2 kHz/10 minute is
typical for the 496/496P.

Here’s Proof of Their Performance

The TEKTRONIX 492 has the widest ampli-
tude calibrated frequency range of any
spectrum analyzer on the market: 50 kHz to
220 GHz using external waveguide mixers
above 21 GHz. The VHF/UHF 496 covers
from 1 kHz to 1.8 GHz.

They offer 80 dB dynamic range on-screen
and excellent sensitivity, with an average
noise level of —123 dBm at 100 Hz resolu-
tion bandwidth for the 492, — 127 dBm at 30
Hz resolution bandwidth for the 496. Low
phase noise —70 dBc at only 3 kHz offset
—for accurate small-signal analysis. High
stability for single source spectral purity
analysis, with residual FM of no more than
50 Hz peak-to-peak for the 492, 10 Hz peak-
to-peak for the 496. For precise measure-
ment of signal differences, there's ampli-
tude comparison in super-fine 0.25 dB
steps. And the 496 provides 1 kHz frequen-
cy resolution in AF mode. All this and more
in one compact package that goes where
you go.

Easy to Use - Anywhere

Tektronix designed the 492 and 496 to han-
dle your measurement task with micro-
processor-aided ease. Setting frequency,
span and reference level is a simple three-
knob operation. Most-used functions are
automatically controlled. Digital storage and
signal processing eliminate time-consuming
display adjustments. And constant tuning
rate helps you position a signal quickly and
accurately. All part of the convenience and
capability the 492 and 496 deliver, on site or
on the bench.
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TEK 1 kHz TO 1800 MHz
PORTABLE SPECTRUM ANALYZERS

The 496P complies with IEEE Standard 488-1978
and with Tektronix Codes and Formats
Standard

GPIB
496 496P |icee 458

Microprocessor Aided Controls

Automatic Modes

Portable Form Factor
(Compact Size/Light Weight)

1 kHz to 1800 MHz Coverage

Amplitude Comparison in 0.25 dB Steps

1 kHz Frequency Resolution in AF Mode

CRT Readout of all Important Parameters

Fully Calibrated in Amplitude and Frequency

80 dB Dynamic Range

GPIB/Fully Programmable (496P)

Three-knob Operation

Environmentalized per MIL-T 288008

Digital Storage and Signal Processing
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The 496 provides high performance spectrum
analysis and measurements in the 1 kHz to 1.8
GHz range. Its high stability and 80 dB dynamic
range meet your demands for proof-of-perfor-
mance measurements, on site or on the bench.

The 496 offers state of the art performance and
rugged portability. Resolution bandwidth can be
varied from 1 MHz to 30 Hz over the entire
frequency range. Automatic phase lock stabiliza-
tion reduces incidental FM to 10 Hz p-p; phase
noise sidebands are at least —75 dBc at 30 times
the resolution offset. Frequency drift with phase
lock is no greater than 330 Hz in ten minutes. And
the 496 provides 1 kHz frequency resolution in AF
mode.

Easy to use.
Anywhere.

Simple 1,23 knob adjustment sets center fre-
quency, frequency span and reference level.
Power on sequence automatically normalizes
operational settings and provides maximum input
protection.

Digital storage eliminates time-consuming display
adjustments. SAVE A, B MINUS SAVE A, MAX
HOLD and AVERAGE modes let you compare,
subtract, save maximum values or noise average
(smooth) your spectral displays. Constant tuning
rate lets you position the signal quickly and
accurately at any frequency span

Microprocessor-aided controls take care of the
rest. Most-used functions are automatically
controlled

The 496 Goes Where You Go

Light weight and compact size combine to pro-
vide unmatched portability in a laboratory quality
spectrum analyzer. With its single-handle carry,
the 496 is easily moved around the design lab or
systems test area, to the field, or wherever it may
be needed

It even fits under an airplane seat

Automate your Spectrum Analysis with the
496P

The 496P is the fully programmable/GPIB com-
patible version of the 496 Spectrum Analyzer
Operation, features and benefits of the 496P are
essentially the same as the 492P. See discussion
on pages 123 and 124. 496 Spectrum Analyzer
specifications also apply to the 496P.

Manual instruments can be converted to
programmable instruments at a later time. Con-
tact your Tektronix Sales Engineer for details.
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496/496P CHARACTERISTICS

ELECTRICAL CHARACTERISTICS
The following characteristics and features apply to the
496/496P Spectrum Analyzer after a 30-minute warm up
period unless otherwise noted.

FREQUENCY RELATED
Center Frequency Range — 1 kHz to 1800 MHz.
Frequency Accuracy — +5 MHz +20% of span/div.
*Freq y Read Resoluti — 1 MHz. 496P TUNE
Command Accuracy (Span/div <50 kHz) — +7% or +100
Hz, whichever is greater.

*Delta Freq Read A y (Span/div <50 kHz)

— + 5% of the Delta Frequency Readout.
Residual FM (short term), Phase-lock ON — =10 Hz p-p
over 20 mS.
Residual FM (short term), Phase-lock OFF — =1 kHz p-p
over 20 mS.
Long Term Drift —
(At Constant Temperature and Fixed Center Frequency) —
Phase Lock on 3.3 kHz or less in 10 Min.
Phase Lock off 33 kHz or less in 10 Min.
Resolution Bandwidth (—6 dB) — 30 Hz, then 100 Hz to 1
MHz in decade steps, plus an AUTO position. Resolution band-
width is within 20% of selected bandwidth.
Resolution Shape Factor (60 dB/6 dB) — 7.5:1 or less. 15:1
or less for 30 Hz Resolution Bandwidth.
Noise Sidebands — At least 75 dBc at 30 times the Resolu-
tion Bandwidth offset from the Center Frequency (70 dBc for
100 Hz Resolution Bandwidth or less).
Frequency Span/div Range — From 50 Hz/div to 100
MHz/div in a 1-2-5 sequence.
Max Span — When selected, the entire effective frequency
range is scanned and displayed.
Zero Span — When selected, the horizontal axis of the CRT is
calibrated in time (instead of frequency). The span/div readout
is changed to time/div.
Frequency Span/div Accuracy — Within 5% of the selected
span/div over the center eight divisions of the ten-division CRT
display.
*AF mode provides incremental frequency measurements to
the nearest kHz plus direct center frequency readout to the
nearest kHz between 1 kHz and 1500 kHz (Phase Locked).

AMPLITUDE RELATED

Reference Level Range (full screen, top of graticule) —

123 dBm to +40 dBm (+40 dBm includes maximum safe
input of + 30 dBm and 10 dB of IF gain reduction) for 10 dB/div
and 2 dB/div LOG modes. 20 nV/div to 2 V/div (1 W maximum
safe input) in LIN mode.

Reference Level Steps — 10 dB, 1 dB, and 0.25 dB for differ-
ential (A) measurements in LOG mode. 1-2-5 sequence and 1
dB equivalent increments in LIN mode

R Level A y — Accuracy is a function of
changes in rf Attenuation, Resolution Bandwidth, Display
Mode and Reference Level. See amplitude accuracies of these
functions. The rf attenuator steps 10 dB for reference level
changes above — 30 dBm (- 20 dBm when Min Noise is active)
unless Min rf Attenuation is greater than normal. The IF gain
increases 10 dB for each 10 dB Reference Level change below
30 dBm (20 dBm when Min Noise is active).

Display Dynamic Range — 80 dB at 10 dB/div, 16 dB at 2
dB/div, and 8 divisions in LIN mode.

Display Amplitude Accuracy — + 1.0 dB/10 dB to a maxi-
mum cumulative error of +2.0 dB over the 80 dB window and
+ 0.4 dB/2 dB to a maximum cumulative error of + 1.0 dB over
the 16 dB window. LIN mode is 5% of full scale.

Ditferential Amplitude — Delta A mode provides differential
measurement in 0.25 dB increments.

Display Flatness — + 1.5 dB, 1 kHz to 1800 MHz measured
with =10 dB RF attenuation.

Sensitivity — Resolution Bandwidth Average Noise Level.

30 Hz ~127 dBm
100 Hz —123 dBm
1 kHz —115 dBm
10 kHz ~105 dBm
100 kHz —95 dBm
1 MHz —85 dBm

SPURIOUS RESPONSE

Residual (no input signal, referenced to mixer input) —

100 dBm or less.
Third-Order Intermodulation Distortion (Min Distortion
mode) — At least —70 dBc below any two on-screen signals
within any frequency span.
Harmonic Distortion (cw signal, Min Distortion mode) — At
least — 60 dBc for a full-screen signal.
L. O. Emissions (reference to input mixer) — —70 dBm
maximum

INPUT SIGNAL CHARACTERISTICS
Rf Input — Type N female connector.
Input Impedance — 50 {2; vswr 1.45 maximum with 10 dB or
more rf attenuation.
Input Level (optimum level for linear operation) — — 30 dBm
referred to input mixer. Full screen not exceeded and MIN Dis-
tortion control setting.
1 dB Compression Point — — 18 dBm, no rf attenuation.
Maximum Input Level
+ 30 dBm (1 W) continuous (rf attenuation at 0 dB). 75 W peak
(20 dB or more R. F. Attenuation) for 1 us or less pulse width
and 0.001 maximum duty factor, Dc must never be applied to
R. F. input.

OUTPUT SIGNAL CHARACTERISTICS

Calibrator (Cal Out) — —20 dBm +0.3 dB at 100 MHz +1.7
kHz.
1st and 2nd LO — Provides access to the output of the re-
spective local oscillators (1st LO +7.5 dBm minimum to a
maximum of +15dBm, 2nd LO — 16 dBm minimum to a maxi-
mum of + 15 dBm). These ports must be terminated in 50 ! at
all times
Vertical — Provides 0.5 V + 5% of signal per division of video
above and below the centerline
Horizontal Out — Provides 0.5 V either side of center. Full
range -25Vto +25V +10%.
Pen Lift — TTL compatible, nominal +5 V to lift pen.
IF Out — Output of the 10 MHz IF. Level is = — 16 dBm for a
full screen signal at —30 dBm input reference level. Nominal
impedance 50 (2.
496P Only: IEEE Std 488-1978 Port (GPIB) — In accordance
with IEEE-488 Standard.
Probe Power — Provides operating voltages (+5V, +15V,

15 V, and Ground) for active probes.

GENERAL CHARACTERISTICS

Sweep Time — 20 us/div to 5 s/div in 1-2-5 sequence (20
us/div in Auto).

CRT Readout — Displays: Reference Level, Frequency, Fre-
quency span/div. Vertical Display, rf Attenuation, and Resolu-
tion Bandwidth.

Input Voltage — 90 to 132 Vac or 180 to 250 Vac, 48 to 440
Hz

Power — 210 W maximum, 3.2 A, at 115 V and 60 Hz.

ORDERING INFORMATION
496 Spectrum Analyzer .. ... $22,950
496P Fully Programmable/GPIB
Spectrum Analyzer ..........cccceeevenneee. $26,950

496 to 496P Conversion — Conversions made by your Tek-
tronix Service Center. Contact your Spectrum Analyzer Sales
Engineer or Service Center for details.

Rach Option 30 Add $790
Rackmount with all inputs through rear

panel, Option 31 Add $840
Benchmount, Oplion 32 .......ccccoemmimemssninnsnissssninns Add $940

INTERNATIONAL POWER CORDS & PLUG OPTIONS

Option A1 Universal Euro 220 V/16A . .. No Charge
Option A2 UK 240 V/13A .. No Charge
Option A3 Australian 240 V/10A .........c.cccniuennns No Charge
Option A4 North American 240 V/15A ............... No Charge
==

PERIPHERAL PRODUCTS FOR
(496P SPECTRUM ANALYZER)

4041 Sy c $4995
4052 Graphic Computing System

C $9900
4611 Hard Copy Unit $4400
4631 Hard Copy Unit $5575
4662 Interactive Digital Plotter .............c.cccemuevciurncvnns $4600
4924 Digital Cartridge Tape Drfive ............cccvniaians $2990

OPTIONAL ACCESSORIES

1405 TV Sideband Analy $5000
TR 503 Tracking G $6300

For more information on the TR 503 see page 132.
Hard Case (transit) (016-0658-00) ...
Soft Case (016-0659-00)
Polaroid Film Pack C-59AP ..........cccccouieremmmensnninnninne
C-5C Camera
Note: The 496 Sp Analy y is patible
with all TEKTRONIX C-50 Series Cameras.

a,ma




TEK 50 kHz to 220 GHz
PORTABLE SPECTRUM ANALYZERS

The 492P complies with IEEE Standard 488-1978
and with Tektronix Codes and Formats

Standard
ag2p |SP18

492

Microprocessor Aided Controls

Automatic Modes

Portable Form Factor
(Compact Size/ Light Weight)

Usable Frequency Range
From 50 kHz to 220 GHz

Amplitude Comparison in 0.25 dB Steps

CRT Readout of all Important Parameters

Fully Calibrated in Amplitude and Frequency

80 dB Dynamic Range

Wide Range of Options

GPIB Programmable (492P)

Three-knob Operation

Environmentalized per MIL-T-28800B

Digital Storage and Signal Processing

Freedom from Spurious Responses
Through Preselection

1ong S.4-18
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LEVEL

sooeses

FREQUENCY &M
SPAN/DIV L

REFERENCE —%— MIN RF ATTEN dB

Lab Quality You Can Get a Handle on.

The 492 is a high performance, rugged, state of
the art instrument of compact size, with micro-
processor logic control. Full programmability via
GPIB (IEEE 488-1978) compatibility is available for
the 492P version.

Three-knob operation provides use as simple as
1, 2, 3 through microprocessor coupled functions
such as resolution bandwidth, video bandwidth,
sweep time, frequency span, rf attenuation, and
reference level. Measurement accuracy is en-
hanced through the use of A dB mode, which
switches in 0.25 dB steps

Digital storage and processing facilitate trace
comparisons and add measurement capability
through the MAX HOLD function for frequency
drift and amplitude change measurements.
Arithmetic operations can be performed between
traces or between a trace and a reference. Digital
noise averaging mode results in trace smoothing.
With digital storage, the display is steady and
without flicker, even at the lowest sweep speeds;
plus, trace values may be retained as long as
power is on

492P Makes Spectrum Analysis
Automatic, and Easy.

Two Instruments in One.

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. Push

the "Reset to Local" button and the 492P be-

comes a 492—with operation from the front
panel. But, most important, the 492P opens the
way to automated spectrum analysis and docu-
mentation via its IEEE-488 (GPIB) interface.

This versatility makes the 492P useful in many
applications in the lab, factory or field.

Programmability/GPIB features can be added to
manual 492 Spectrum Analyzers, serial number
BO3XXXX and above, and all 496 Spectrum Ana-
lyzers. This means if you want to postpone a
programmability/GPIB decision because of bud-
get constraints, or for any other reason, you can
convert your 490 Series Spectrum Analyzer later
Conversions are made by your nearest Tektronix
Service Center.

PROGRAMMABLE
SPECTRUM ANALYZER

492P
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When used with the TEKTRONIX 4052 Graphic Computing System controller and 4631 Hard Copy Unit, or with the 4662 Digital Plot-
ter, the 492P can provide test results in both graphic and numeric form for the evaluation of microwave signal sources

With or Without a Controller

Switches on the rear panel select the mode of
operation as a GPIB instrument. In the normal
TALKER/ LISTENER mode, the 492P listens to
and executes commands from a GPIB controller
All important front panel settings can be operated
remotely. Some functions are controlled with
more detail through the bus than possible from
the front panel

—r—

GPIB ADDRESS
LFOR EOI

TALK ONLY
USTEN ONLY - I TT ? "" 1|

1-=

Easy to Use

The 492P is designed for ease of operation via
the GPIB, just as the 492 is designed for front
panel operational ease. Most commands for pro-
gram control are simply abbreviations of the front
panel nomenclature

The 492P's high level command language and the
similarity of commands and responses simplify
programming and make program listings easily
readable for editing

Put it to Work

With the programmable 492P on your measure-
ment team, rep-~titive measurements can be
done the same way every time. Your throughput
will increase—and your confidence in results
And, the internal processing and high level pro-
gramming language makes software develop-
ment faster. You get high power results with easy
programming. When you look at the total perfor-
mance capability of the 492P, you'll recognize its
value: ease of operation both as a programmable
and manual instrument. Wide frequency range
The versatility to go where you go. Into the lab for
automated testing; into the field for data
collection

492/492P CHARACTERISTICS

ELECTRICAL CHARACTERISTICS
The following characteristics and features apply to the
492/492P Spectrum Analyzers after a 30 minute warmup peri-
od unless otherwise noted

Frequency Range — 50 kHz to 21 GHz with internal mixer, to
220 GHz with external mixers. Option 08 deletes coverage
above 21 GHz (calibrated mixers to 140 GHz available from
Tektronix).

Frequency Accuracy — + 0.2% or 5 MHz whichever is great-
er + 20% of span/div

E Riaiasla B ey
Frequency F

— Within 1 MHz

Frequency Span per Division — 10 kHz to 500 MHz gtus zero
and full band max span, down to 500 Hz with Option 03—in 1-
2-5 sequence

Frequency Span Accuracy — +5% of span/div, measured
over center eight divisions

Resolution Bandwidth @ 6 dB Points — 1 MHz to 1 kHz (100
Hz for Option 03) in decade steps within +20%, manually or
automatically selected

Resolution Shape Factor (60/6 dB) — 7.5; maximum

1

R
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Figure 1 Typical low end frequency performance for the 492 with
Option 01

SPURIOUS RESPONSES

Residual (no input signal) — — 100 dBm or less referenced to
input mixer for fundamental conversion.

Harmonics — At least — 60 dBc for full screen signal in the
Min Distortion mode to 21 GHz. At least — 100 dBc for prese-
lected Option 01. 1.7 to 21 GHz.

Intermodulation — 3rd order products at least —70 dB down
from two full screen signals within any frequency span in the
Min Distortion mode. At least —100 dB down for two signals
spaced more than 100 MHz apart from 1.7 to 21 GHz for pre-
selected Option 01.

L.O. Emissions (referenced to Input mixer) — —10 dBm
max; - 70 dBm max for Option 01.
STABILITY

Residual FM — (1 kHz p-p) n (mixing number) for 20 ms time
duration, improves to (50 Hz) n for 20 ms with phaselock Op-
tion 03

Long Term Drift — 200 kHz/hour unphaselocked, 3 kHz/10
min phaselocked for fundamental mixing.

Noise Sidebands — At least 75 dBc @ 30X resolution offset
(70 dBc for 1 kHz resolution) for fundamental mixing.

AMPLITUDE RELATED

Reference Level Range — —123 dBm to +40 dBm (+30
dBm maximum safe input) for 10 dB/div and 2 dB/div LOG
modes. 20 nV/div to 2 V/div (1 W max safe input) in the LIN
mode

Reference Level Steps — 10 dB, 1 dB, and 0.25 dB for rela-
tive level (A) measurements in LOG mode. 1-2-5 sequence and
1 dB equivalent increments in LIN mode.

Reference Level Accuracy — Amplitude change of 0.25 dB
+0.05dB, 1 dB +0.2 dB, 10 dB +0.5 dB; to a maximum of
+1.4 dB for 60 dB and +2 dB for 90 dB reference level
change when gain change and attenuation do not offset each
other

Display Dynamic Range — 80 dB @ 10 dB/div, 16 dB @ 2
dB/div and 8 divisions linear.

Display Amplitude Accuracy — +1 dB/10 dB to max of +2
dB/80 dB; + 0.4 dB/2 dB to max of +1dB/16 dB, +5% of full
screen in LIN mode.

Resolution Bandwidth Gain Variation — +0.5 dB.

491




TEK 50 kHz to 220 GHz
COMPACT SPECTRUM ANALYZERS

SENSITIVITY AND FREQUENCY RESPONSE

Average Noise Level
for 1 kHz Resolution

Frequency Response
With 10 dB Attenuation

Mixing No Preselected No Preselected

Frequency Range Number (n) Preselection Option 01 Preselection Option 01
50 kHz-1.8 GHz* —115 dBm —110 dBm +1.5dB
50 kHz-4.2 GHz* 1 —115 dBm —110 dBm +25dB
1.7-5.5 GHz 1 —115 dBm —110 dBm +1.5dB +25dB
3.0-7.1 GHz 1 —115 dBm —110 dBm *1.5dB +2.5dB
5.4-18 GHz 3 —100 dBm — 95 dBm +25d +3.5dB

(12 GHz)

- dBm

(18 GHz)
15-21 GHz 3 — 95 dBm — 85 dBm +3.5dB +5.0dB
100 MHz-18 GHz*** +3.5dB +4.5dB

With Tektronix optional high performance waveguide mixers

18-26 GHz 6 —100 dBm +3 dB
26-40 GHz 10 — 95 dBm +3dB
40-60 GHz 10 — 95dBm +3dB
60 to 90 GHz — 85dBm +3 dB**
90 to 140 GHz — 75 dBm +3dB**

*Low frequency end performance does not include effects due to zero Hz feedthrough.

**Typical over any 5 GHz bandwidth.

“**Includes frequency band switching error of 1 dB maximum.

INPUT CHARACTERISTICS
Internal Mixer — Type N female connector, VSWR 1.45 to 18
GHz and 3.5 to 21 GHz; with 10 dB or more attenuation.
Optimum Level for Linear Operation — — 30 dBm referenced
to mixer.
1 dB Compression Point — —28 dBm from 1.7 to 2 GHz for
Option 01; otherwise —10 dBm.
Maximum Safe Input Level — + 13 dBm without Option 01,
+30 dBm (1 W) with Option 01, zero rf attenuation.
Attenuator Power Limit — +30 dBm (1 w) continuous, 75 W

peak for 1 us or less pulse width and 0.001 maximum duty
factor.

OUTPUT CHARACTERISTICS
Calibrator — —20 dBm +0.3 dB, 100 MHz +1.7 kHz.
18t LO — +7.5 dBm @ 50 © nominal + 15 dBm max.
2nd LO — — 16 dBm @ 50 2 nominal + 15 dBm max.
Vertical Out — 0.5 V + 5%/division, 1 k{2 nominal.
Horizontal Out — 0.5 V + 10%/division, 1 k2 nominal.
Pen Lift — TTL, 5 V nominal.

IF Out — — 15 dBm nominal for full screen, —30 dBm display;
10 MHz, 50 Q.

GPIB Control — IEEE-488 input/output control for 492P.

MISCELLANEOUS

T ALy a7 I : i i i

CRT mask for digital radio application. Ask about the modified
492 optimized for digital radio measurements.
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S p Time — 20 us to 5 s/div (10 s/div in auto) in 1-2-5
sequence.

CRT Readout — Reference level, center frequency, frequency
range, vertical display mode, frequency span/div resolution
bandwidth and rf attenuation.

CRT — 8x10 cm, P31 Phosphor.

Power — 90 to 132 Vac, 180 to 250 Vac, 48 to 440 Hz, 210 W
max with all options.

1Ch 4

Envir

— Per MIL-T-28800B Type IlI,

Class 3, Style C.
PHYSICAL CHARACTERISTICS

Configuration — Portable, 44 Ib (all options), 6.9 x 12.9 x 19.7
in without handle or cover.

The 492 or 496 with TR503 Tracking Generator constitutes a
calibrated swept frequency source covering 100 kHz to 1.8
GHz.

ORDERING INFORMATION
492 Spectrum Analyzer ........cccceee.. $21,300
492P Spectrum Analyzer ................. $27,500

492 to 492P Conversion — Conversion made by your
Tektronix Service Center. For 492's including

Option 08 Order 040-1038-00 ... .. Request Quote
for 492's not including Option 08

Order 040-1037-00 Req

Quote

Option 01 — m I Add $3900
Provides calubrated preselected filtering of first mixer for each
frequency band.

Option 02 — Digital StOrage ..........c.ccvcuverenenrennes Add $1900
Provides multiple memory display storage with Save A, Max
Hold, B Minus Save A, display averaging, and storage bypass.

Option 03 — Frequency Stabilization/ 100 Hz

Add $3500
Provides first local oscillator stabilization by phase lockii
oscillator to an internal reference. Also provides 1 Hz
resolution.

Option 08 — Delete External Mixer

Capability Sub $1750
Deletes external mixer capability which provides internal
switching and connection capability to connect and use exter-
nal waveguide mixers.

Option 20 — General Purpose 12.4 to 40 GHz

Waveguide Mixer Set Add $520
Includes three mixers (12.4 to 18 GHz, 18 to 26.5 GHz, and
26.5 to 40 GHz) and attaching hardware to extend the upper
frequency.

Option 21 — High Performance 18 to 40 GHz

Waveguide Mixer Set Add $1970

Includes two mixers (18 to 26.5 GHz and 26.5 to 40 GHz) and
attaching hardware to extend the upper frequency.

Option 22 — High Performance 18 to 60 GHz

Waveguide Mixer Set $3220
Includes three mixers (18 to 26.5 GHz, 26.5 to 40 GHz, and 40
to 60 GHz) and attaching hardware to extend the upper
frequency.

Rach Option 30 Add $790
Rackmount Option 31 with all inputs through

rear panel Add $840
Benchmount, Option 32 .. Add $940
=

PERIPHERAL PRODUCTS FOR

492P SPECTRUM ANALYZER
4041 System C
4052 Graphic Computing Sy
4611 Hard Copy Unit
4631 Hard Copy Unit
4662 Interactive Digital Plotter
4924 Digital Cartridge Tape Drive

INTERNATIONAL POWER CORD AND PLUG OPTIONS

Option A1 Universal Euro 220V/16A No Charge

Option A2 UK 240V/13A .. No Charge
Option A3 Australian 240V/10A .. ... No Charge
Option A4 North American 240V/15A ................ No Charge

OPTIONAL ACCESSORIES
The following listed accessories are optional to all models and
configurations of the 492 system, and may be ordered in any
combination.

General Purpose 12.5 to 40 GHz Waveguide

Mixer Set (not for Option 08)(016-0640-00) ................ $660
1405 TV Sideband Adap $5000
TR 503 Tracking G $6300

For more information on the TR 503 see page 132.
High Performance 18 to 140 GHz

Waveguide Mixer Set (WM 490-2) .........c.coevcennumrnininns $2010
High Performance 18 to 60 GHz

Waveguide Mixer Set (WM 490-3) .........ccocevniiinuininnan $3260
Mi Comb Gi (067-0885-00) ............... $1800

TV Trigger Synchronizer (015-0261-00) ..

.. $625

Hard Case (transit) (016-0658-00)

Soft Case (016-0659-00) $125
Polaroid Film Pack C-59AP .. e $1165
C-5C Camera $500

Note: The 492 Spectrum Analyzer is compatible with all TEK-
TRONIX C-50 Series Cameras.

A limited quantity of the 491 is still available. Call your
nearest Spectrum Analyzer Sales Engineer for information.
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TEK

WAVEGUIDE MIXERS
RACKMOUNT/BENCHMOUNT

490 series Waveguide Mixers

The 490 Series Tektronix Waveguide Mixers cover

from 18 to 140 GHz with at least —75 dBm
sensitivity. They are designed specifically for use
with the TEKTRONIX 492 and 7L18 Spectrum
Analyzers.

The two microwave mixers cover ranges 18 to
265 GHz and 268 to 40 GHz. They have field
replaceable diodes and frequency response of
+3 dB when used with the spectrum analyzers
indicated above

The three milimeter wave mixers cover ranges 40
to 60 GHz (also specified at +3 dB frequency
response), 60 to 90 GHz and 90 to 140 GHz.

The units are all gold plated brass, conforming to
MIL-G-45204 Class 1, Type 1 specifications and
will withstand harsh environments. Each set
comes complete with a container for spare di-
odes, a 28 inch cable, a 32 page instruction
manual and a wood storage box with foam cutout
storage locations for all five mixers.

PERFORMANCE CHARACTERISTICS

For All Waveguide Mixers — Max cw RF input level
dBm (10 mW)

Maximum PULSED RF Input Level — 1 W peak with 0.001
max duty factor and 1 us max pulse width.

+10

L.O. Requirement — +7 dBm min, + 15 dBm max, + 10 dBm
typical

Bias Requirement — 2.0 to +0.5 V with respect to the
mixer body through a current limiting resistor, to provide 0 to
20 mA of bias current.

For the 18 to 60 GHz Waveguide Mixers — 3 dB compres-
sion point (saturation): — 10 dBm (typical).

Conversion Loss — 30 dB typical (when used in the proper
spectrum analyzer frequency band)

ORDERING INFORMATION

When ordering, please use the nomenclature given below:
$975

18 to 26.5 GHz: WM 490 K
26.5 to 40 GHz: WM 490 A
4010 60 GHz: WM4S0 U .
601090 GHz: WM 490 E .. .
90 to 140 GHz: WM 490 F .....ccommenncrierennsnninnsananennns
18 to 40 GHz set (items 1,2): WM 490-2
18 to 60 GHz set (items 1,3): WM 490-3 .
18 to 90 GHz set (items 1,4): WM 490-4

18 to 140 GHz set (items 1,5): WM 490-5

ELECTRICAL CHARACTERISTICS

Frequency Sensitivity' Frequency Amplitude
Range (dBm) Response? Accuracy?
18-26.5 GHz 100 +3 dB +6dB
26.5-40 GHZ 95 +3 dB +6dB
40-60 GHz 95 +3dB +6 dB

'Equivalent average noise level at 1 kHz bandwidth

2Maximum amplitude variation across each waveguide mixer band (with peaking control optimized) in response to a
input signal to the waveguide mixer.

IMaximum reference level error with respect to the internal calibrator. Amplitude accuracy can be improved 3 dB by measuring
amplitude respones in each band with respect to a known external waveguide signal source level

30 dBm CW

Typical Typical®
Frequency Sensitivity* Frequency 3 dB Compression
Range dBm) Response Point (Saturation)
60-90 GHz -95 60 GHz +3dB 15 dBm 60 GHz
~85 90 GHz 5 dBm 90 GHz
90-140 GHz -85 90 GHz +3dB 5 dBm 90 GHz
75 140 GHz 0 dBm 140 GHz
“Equivalent average noise level at 1 kHz bandwidth. 5Over any 5 GHz bandwidth.
PHYSICAL CHARACTERISTICS
Frequency
Rln%o Length Width Height Weight Flange
18-26.5 GHz 8.97 cm 222cm 3.68 cm 180 g UG-595/U
3.53 in) (.875 in) 1.45 in) (6.5 0z)
26.5-40 GHz .93 cm 1.90 cm .35 cm 100 g UG-599/U
(2.73in) (.750 in) (1.32 in) (3.7 0z)
40-60 GHz 452 cm 1.84 cmé 2.45 cms 0 UG-383/U-M
(1.78 in) 725 in)¢ 980 in)® (2.9 02)
60-90 GHz 431 cm .89 cmé .29 cmé 40 UG-387/U
(1.70 in) .350 in)® 900 in)® (1.5 02)
90-140 GHz 431 cm .89 cmé .29 cm)s 409 UG-387/U-M
(1.70 in) (.350 in)® (.900 in)® 1.5 02)

8Excludes contribution to dimension due to the diameter of the round waveguide flange

Overall length contribution of flange is included.

Typical Frequency Response for
18-60 GHz Waveguide Mixers.

Typical Frequency Response for
60-140 GHz Waveguide Mixers.
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490 series Spectrum Analyzers Rack-
mount/Benchmount Options

The following options denote mechanical configu-
rations of the 492/492P/496/496P. Option 30 is a
rackmount configuration for the 49X with stan-
dard front panel input/outputs. Option 31 is a
rackmount configuration with rear panel
input/output capability. Option 32 is a
benchmount configuration that basically adds
side covers and trim to an Option 30 or 31 trans-
forming it into a stackable bench top
configuration.

The Option 30 and 31 Rackmount is a standard

19 inch rack width and comes with standard
rackmount fittings. A spectrum analyzer accesso-
ries storage drawer is also included. Dimensions
are 22.23 x 429 x 63.5 cm (8.75 x 16.89 x 25.00
in). Weight is 54 Ib; including the spectrum
analyzer

The Option 32 Benchmount is approximately the
same size as the Rackmount but is dressed with
side and top panels and carrying handles and
feet. The Benchmount provides a convenient sur-
face for stacking other instruments. Dimensions
are 23.5 x 45.7 x 63.5 cm (9.25 x 17.9 x 25.00 in)
Weight is 57 Ib; including the spectrum analyzer
See Ordering Information on page 121 and 124.
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PLUG-IN SPECTRUM ANALYZER
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ED

Above 100 kHz — +30 dBm to — 110 dBm in 10 dB calibrat-
ed steps.
Dlsplay Flcm.u — +1.5 dB, with respect to 50 MHz, over

7L14

10 kHz to 1800 MHz Frequency
Range

30 Hz to 3 MHz Resolution

4:1 Resolution Bandwidth Shape
Factor

70 dB On-Screen Dynamic Range

Input Limiter Protects Mixer

Up to One Watt Can be Connect-
ed to Input for Any Setting of Rf
Input Attenuator

Digital Display and Signal Pro-
cessing (Max Hold, Save A, Split
and Comparison Features, and
Algebraic Addition)

CRT Readout of all Major
Parameters

Swept Frequency Measurements
with TR502

The 7L14 Plug-in Spectrum Analyzer spans the
VHF/UHF frequency range with wide dynamic
range and high stability to meet the demands for
proof-of-performance measurements.

Resolution Bandwidth can be varied from 3 MHz
to 30 Hz over the entire frequency range. This
meets the requirements for displaying TV signals,
radar, broadcast systems, communications
equipment plus any other type of signal in the
frequency range up to 1.8 GHz. Automatic phase
lock ensures ease of use plus the excellent
oscillator stability necessary for demanding signal
measurements. Incidental FM is typically 10 Hz
p-p and the phase noise sidebands are greater
than —70 dBc at 25 resolution bandwidths away.

The 7L14 features digital storage which provides
flicker-free, constant intensity displays regardless
of sweep speed. Automatic overload protection
of the first mixer in the 7L 14 is provided by a built-
in limiter. Signals up to one watt can be connect-
ed to the input for any setting of the rf input
attenuator. The input is ac-coupled to provide
protection from large amplitude (<50 V) line
frequency (50/60 Hz) signals. Frequency cover-
age down to 1 kHz can be obtained by deleting
the built-in limiter. Talk to your Tektronix Sales
Engineer for details.
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7L14 CHARACTERISTICS
The following characteristics and features appg to the 7L14

Spectrum Analyzer after a warm up period of 2f
FREQUENCY RELATED

Center Frequency —

Range — 10 kHz to 1.8 GHz.

Readout Resolution — Within 1 MHz.

Readout Accuracy — +(5 MHz + 20% of frequency

span/div).

Frequency Span — 200 Hz/div to 100 MHz/div. In calibrated

steps in a 1-2-5 sequence.

Accuracy — Within 5% of the span selected.

Linearity — Within 5% of the span selected.

Max Span — Provides 1.8 GHz of span.

Zero Span — Provides fixed frequency operation for time do-

main display.

Resolution Bandwidth —

Range — 30 Hz to 3 MHz, in decade steps.

Accuracy (6 dB down) — Within +20% of the resolution

selected.

minutes.

Shape Factor (60/6 dB) — 4:1 or less for 3 MHz to 300 Hz;
12:1 or less for 30 Hz resolution.

Signal Level Change Between Any Two Bandwidths —
+0.5 dB at room temperature. +2.0 dB max over
temperature.

Residual FM — 13 Hz (p-p) when phaselocked + 10 kHz (p-p)
for 20 ms when not phaselocked.

Stability — At a fixed temperature after two hour warm up;

+ 2 kHz/hour phaselocked; +75 kHz/hour not phaselocked.
AMPLITUDE RELATED

Display Modes —

Log 10 dB/div — Provides 70 dB dynamic range.

Accuracy — Within 0.15 dB/dB to 2 dB max over 70 dB dy-

namic range.

Log 2 dB/div — Provides 14 dB dynamic range.

Accuracy — Within +0.4 dB/2 dB to 1.0 dB max over 14 dB

dynamic range.

LIN — Within 10% over 8 divisions. Deviation between display

modes (for full screen signal) + 2 dB from 2 dB/div to 10 dB/div

0.5 divisions from 2 dB/div to LIN.

Reference Level —

Below 100 kHz — +30 dBm to —50 dBm, as the center fre-
quency approaches 10 kHz.

any d frequency span.
Sensitivity — At 50 MHz, applicable from 100 kHz to 1.8 GHz.
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Spurious Responses —

Residual — < —100 dBm (referenced to the 1st mixer input).
S d Order Intermodulation Products — 100 kHz —1.8
GHz, down 70 dB or more from two —40 dBm signals, within
any frequency span

Third Order Intermodulation Products — 100 kHz — 1.8 GHz;
down 70 dB or more from two —30 dBm signals, within any
frequency span.

Amplitude Charcteristics —

Rf Attenuator — Calibrated in 10 dB steps.

Accuracy — +0.25 dB or 1.2% of dB reading: whichever is
greater.

IF Gain —

Range — 70 dB (80 dB when operating in 30 Hz resolution
bandwidth)

Step Accuracy — +1 dB per 10 dB step to +2 dB max over
entire range.

GENERAL CHARACTERISTICS
Noise Sidebands — —70 dBc; 25 resolutions away.
Sweep — Triggered manual, external.
Sweep Time — 10 s/div to 1 us/div in a 1-2-5 sequence.
Accuracy — + 6% of selected time/div.
I:"i“ggering Modes — INT, EXT, EXT in HORIZ/TRIG and

Sensitivity — +0.5 div of internal signal (p-p) and/or +0.5 V
(p-p) of ext signal.
INPUT SIGNAL CONNECTORS
Rf Input —
Maximum Input Power Level — +30 dBm.
Maximum Input Power Level to the Rf Attenuator > 10 dB —
1 W average (including dc), 100 W peak simultaneously.
Input Impedance: 50 ; vswr 1.35 max with 10 dB of rf
attenuation.
External Horizontal/Trigger Input Connector —
Input Voltage Range — Typically 0 V to 10 V for 10 div/
sweep. Typically 0.5 V (p-p) to trigger the sweep circuits. 40 V
peak max.
OUTPUT SIGNAL CONNECTORS
CAL OUT — —30dBm, +0.3 dB at 50 MHz, +0.01%.
1st LO OUT and 2nd LO OUT —
SWP OUT and Video Output —
ENVIRONMENTAL CHARACTERISTICS
The 7L14 meets its electrical characteristics over the environ-
mental limits per MIL-T-28800 Type Ill, Class 6, Style E Instru-
ments. The 7L14 is operable over the limits of a MIL-T-28800
Class 5 Instrument. The 7L14 is physically and electrically com-
patible with all TEKTRONIX 7000 Series Mainframes.
INCLUDED ACCESSORIES
Spectrum Anala er Graticule. Clear plastic implosion shield
with LOG, LIN, REF, and f (frequency) direction markings, 337-
1439-01 for 7603 Oscilloscope and 337-1159-02 for other 7000
Series Oscilloscopes. Amber L»?m Filter: 378-0684-01; Light
Filter: 378-0625-07; 50 {2 Coaxial Cable, with BNC connectors.
6 ft: 012-0113-00; BNC Male to N Female Adapter: 103-0058-

ORDERING INFORMATION
7L14 Spectrum Analyzer ................ $16,900
7603 Display Mainframe ............cccoeee.. $2555
7613 Variable Persistence Mainframe $4680
MAINFRAME OPTIONS
Option 06 Internal SA Graticul Add $50

Option 08 Protective Front Cover ..........cccccoeunnune Add $100
Frequency Range to 2.5 GHz: ask about the 7L14 Mod 139U.
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7L18

1.5 GHz to 60 GHz
PLUG-IN SPECTRUM ANALYZER

30 Hz Resolution to 12 GHz

Microprocessor-aided
Front Panel Controls

Digital Display and Signal
Processing (Max Hold, Save A,
Split and Comparison Features,
and Algebraic Addition)

Calibrated Reference Level
Includes Internal Preselector

60 GHz with Optional Waveguide
Mixers

Preselected for Freedom from
Spurious Responses

80 dB Display Dynamic Range

10 Hz Residual FM
(Fundamental Mixing)

Fits all 7000 Series Mainframes
including USM-281 C

7L18 CHARACTERISTICS
FREQUENCY RELATED
Frequency Range — 1.5 GHz to 60 GHz

Tuning Range — With internal mixer: 1.5 GHz to 18 GHz.
With external mixer: 12.5 GHz to 60 GHz.

Frequency Span — Per Division: 20 calibrated span widths
from 200 Hz/div to 500 MHz/div in a 1-2-5 sequence. Max
span: depends on mixing mode. Span widths = N x 2 GHz
where N is the mixing mode. Maximum span full screen is 8.5
GHz with internal mixer (9.5 to 18 GHz band). Zero span: non-
sweeping tunable receiver mode.

Tracking Preselector — Internal and automatic 1.5 to 18
GHz. Rejection of harmonic mixing, image and multiple re-
sponses =70 dB.

Frequency Bands—

With internal mixer (N = mixing mode)
1.5 GHz to 3.5 GHz N= 1—

2.5 GHz to 4.5 GHz N= 1+

3.5 GHz to 7.5 GHz N= 2—

6.5 GHz to 12.5 GHz N = 3+

9.5 GHz to 18.0 GHz N= §5—

With external mixer (N = mixing mode)
12.5 GHz to 24.5 GHz N= 6+

14.5 GHz to 28.5 GHz N= 7+

16.5 GHz to 32.5 GHz N= 8+

18.5 GHz to 36.5 GHz N= 9+

20.5 GHz to 40.5 GHz N = 10+

30.5 GHz to 60 GHz N = 15+

Frequency Accuracy — Dial Accuracy: (5 MHz +20% of fre-
quency span/div) x N [typically (1 MHz )x N with degauss
activated|.

Span Accuracy — 5% over center 8 horizontal divisions (typi-
cally 3%).

Stability — Residual FM stabilized 10 Hz p-p x N (typically 2
Hz p-p x N).

Frequency Drift — Long term drift: (at fixed center frequency
after 2 hr warm up). Stabilized: 2 kHz/hr x N. Unstabilized: 50
kHz/hr x N.

Setability — Within 1 MHz for 1.5 GHz to 18 GHz (after 2 hr
warmup). Within 10 MHz with external mixers (after 2 hr
warmup).

Resolution — Bandwidth range: Selectable 6 dB bandwidths
from 30 Hz to 3 MHz in decade steps plus auto. Shape factor:
4:1, 60 dB to 6 dB points, 300 Hz to 3 MHz, 12:1, 60 dB to 6
dB points, 30 Hz. Bandwidth accuracy: 6 dB points, 20%.
Phase Noise Sidebands — When phase locked, for funda-
mental (N=1) conversion: —70 dBc min at frequency offsets
= 20X resolution bandwidth settings.

Table 1

Sensitivity and Frequency Response with Internal

Mixers — (Average noise level specified for 300 Hz resolution
bandwidth. Frequency Response with 10 dB input attenuator
setting.)

Frequency | Mix- | Average |*Frequency Response
Range ing [Noise Level| Optimum Peaking
(GHz) Mode | (dBm Max) (dB Max)

1.5—3.5 1— —119 +1.5

2.5—45 1+ -119 *1.5

3.56—7.5 2- —109 +2.0

6.5—125 | 3+ —107 +25

9.5—18.0 | 5— —92 +3.0

*Includes mixer frequency response, RF attenuator frequency
response, internal preselector frequency response, mixing
mode gain variation, RF input vswr.

Table 2

Sensitivity and Frequency Response with External

Mixers — (Average noise level specified for 3 kHz resolution
bandwidth.)

Frequency Average Frequency
Range Mixing | Noise Level Response
(GHz) Mode | (dBm Max) (dB Max)

12.5—18.0 6+ —85 =
**18.0—26.5 74 —90 +=3
**26.5—40 10+ —85 +3
**40—60 15+ -75 *3

**High Performance Mixer Line.

AMPLITUDE RELATED
MEASUREMENT RANGE
Log Reference Level — — 110 dBm to +40 dBm (+ 30 dBm
max safe input level).
Log Display Dynamic Range — 80 dB.
Linear — 8 divisions with calibrated reference levels
RF Attenuation Range — 6 steps @ 10 dB/step
IF Gain Range — 9 steps @ 10 dB/step —20 dBm to —110
dBm (with zero RF attenuation) (—20 dBm is reduced noise
position).
Sensitivity and Frequency Response — See tables 1 and 2.
Amplitude Accuracy —
IF gain variation with different resolution bandwidths (at 25°C)
Log: +0.5dB.
Reference level variation due to band switching: +1.0 dB
Display — Log 10 dB/div: + 1.0 dB/10 dB to a max of 2.0 dB.
Log 2 dB/div: +0.4 dB/2 dB to a max of 1.0 dB. Linear:
+10%.

IF Gain: +1.0 dB/10 dB, +2 dB max.
RF Attenuator: +0.3 dB/10 dB to a max of +0.7 dB
Calibrator output: Amplitude —30 dBm +0.5 dB, frequency
2.0 GHz +0.01%. Absolute Calibration Accuracy 1.5 to 18
GHz. Overall accuracy is a function of measurement technique
and includes the following parameters: Amplitude calibrator +
band switching error + IF gain switching + RF attenuator
switching + logging error + flatness -+ digital quantizing error
(if digital storage is used). With appropriate technique, absolute
accuracy of +2.5 dB is usually achievable (1.5 to 18 GHz).
INPUT CHARACTERISTICS
Input Impedance — 50 (2 nominal (1.5 to 18 GHz).
Connector — Type "N” female.
Vswr — =1.35 for attenuator settings of >10 dB.
Maximum Input Level — 1 watt (+30 dBm).
Optimum Input Level — < —30 dBm with zero RF
attenuation
Input Compression Point — > 28 dBm from 1.5 to 1.8
GHz. > —18 dBm from 1.8 to 18 GHz (both with zero RF
attenuation.)
L.O. Emission — — 80 dBm, 1.5 to 18 GHz (10 dB input atten-
uator setting).
SPURIOUS RESPONSES

Residual — (No signal present at input) with input attenuation
at0dB, = —110 dBm.
Intermodulation Distortion — Third order down 70 dB or more
from any two full screen signals, when IF gain is not set to red
zone (reduced noise position)
Mixed — All harmonic mixing, image and muitiple responses
down 70 dBc to 18 GHz

DIGITAL STORAGE AND SIGNAL PROCESSING
Muitiple memory display storage (A & B memory).
Save A",
Digital display averaging.
Max hold.
B minus "Save A".
Disable for non-storage viewing.

GENERAL
Sweep Characteristics — 1 us/div to 20 s/divina 1,2, 5
sequence plus auto, manual, and external. Accuracy + 5%.
Triggering Modes — Internal, external, free run, single sweep.
Triggering source line, internal, external. Sensitivity: 1 div inter-
nal, 0.5 volt external (50 volts max).
Frequency Range: 15 Hz to 1 MHz
Video Output — 500 mV =+ 5%/div of display.
Pulse Stretcher — Enhances pulsed RF measurements.
Degauss — Improves frequency measurement accuracy
X, Y Output — Front panel pin jacks
Uncal Light — Provides indication of uncalibrated display
amplitude.
Peaking — Optimizes sensitivity and frequency response.
INCLUDED ACCESSORIES

1 Spectrum Analyzer Graticule 337-1439-01; 1 Spectrum Ana-
lyzer Graticule 337-1159-02; 1 50 (! coaxial cable, 10 in 012-
0208-00; 1 Adapter, BNC female to N male 103-0045-00; Plug-
in to Mainframe Securing Kit 016-0637-00.

ORDERING INFORMATION
7L 18 Spectrum Analyzer ................ $17,500

*7603 Oscill P $2555
R7603 Oscill pe (Rack ) $2955
Option 06 | IS AG I Add $50
Option 08 Protective Front Cover

(C Only) Add $100
*Suggested Mainframe: 7603 Option 08/Option 06 for maxi-
mum transportability. Has protective front cover (Option 08)
and Spectrum Analyzer Graticule (Option 06). See 7000 Series
pages for oscilloscope specifications and options.

OPTIONAL ACCESSORIES
G | Purp Wi ide Mixers
Set 016-0640-00
Mixer 119-0097-01 12.4 to 18 GHz ..
Mixer 119-0098-01 18 to 26.5 GHz ..
Mixer 119-0099-01 26.5 to 40 GHz ...
Cable 012-0748-00
Case 004-1651-00
High Performance Waveguide Mixers
Set WM 490 3
Mixer WM 490 K 18 to 26.5 GHz ...
Mixer WM 490 A 26.5 to 40 GHz
Mixer WM 490 U 40 to 60 GHz
Cable 012-0649-00
Case 004-1651-00




20 Hz to 5 MHz

TE

PLUG-IN SPECTRUM ANALYZER

7L5

Three-Knob Operation

Synthesizer Stability for Six-Digit Accuracy
of Center Frequency Setting

Improved Digital Storage and Averaging

Reference Level Selection in 1 dB Steps

Absolute Calibration in dBm, dBV or
Volts/Div

Tracking Generator Option for Swept
Component Measurements

Changeable Input Impedance
Modules to Accommodate any
Impedance Requirement

Wide Dynamic Range and
Nanovolt Sensitivity

Preset Reference Level and Dot Frequency
for Extra Input Protection

CRT Readout of all Major Parameters

B Minus "Save A" Feature

The 7L5 is an audio/baseband spectrum analyzer
plug-in that provides exceptional frequency accu-
racy and operator convenience through a combi-
nation of frequency synthesizer and digital
technology.

The center frequency can be set with six digit
accuracy immediately after turn-on. A built-in
micro-computer decodes control settings, pro-
cesses frequency span and reference level infor-
mation and optimizes sweep time and resolution
for the span chosen.

To accommodate a wide variety of user prefer-
ences, the 7L5 uses changeable plug-in input
modules providing a variety of input impedances
such as 50, 75, 600, or 1 meg-ohm. The built-in
computer automatically adjusts the calibrator to
provide the correct reference level for the imped-
ance chosen.

Changeable modules permit the 7L5 user to adapt to new
measurement requirements. Modules now available are the
probe compatible L3 and L3-1. The L3 offers selectable internal
50 12, 1 M, or 600 52 impedance, while the L3-1 offers 75 2, 1
M2 or 600 52. The module you select calibrates displays for the
impedance in use.
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7L5 Option 25 Spectrum Analyzer with L3 Plug-in Module in a 7603 Option 06 Mainframe with internal spectrum analyzer graticule.

Digital storage, in addition to providing clean,
easy-to-interpret displays, also makes such spe-
cial functions as digital averaging and peak de-
tection possible. The display is stored
electronically and updated during each sweep
Two complete displays can be held in memory for
comparison. A max hold function stores the maxi-
mum signal level over long periods of time to
measure amplitude and frequency drift.

CRT readout displays the center frequency, refer-
ence level, resolution bandwidth, dB per division
and frequency span.

The B minus "Save A" feature provides algebraic
subtraction of two traces, so that changes in
multi-signal spectra can be monitored.

7L5 CHARACTERISTICS

The following characteristics and features apply to the 7L5
Spectrum Analyzer and its options. They are applicable over
the environmental specification criteria for the 7000 Series
Mainframes.

FREQUENCY CHARACTERISTICS
Range — Input frequency range is 20 Hz through 5.0 MHz.
Dot frequency range is 0 Hz through 4999.75 kHz tuned in 250
Hz steps. Dot accuracy: 0°C to 50°C +(20 Hz + 10-° of dot
frequency); 20°C to 30°C +(5 Hz + 2X 10-° of dot frequency).
Drift — Frequency drift is <5 Hz/hour.
Residual Incidental Fm — Residual fm is <1 Hz (p-p) for
frequency spans of 50 Hz/div to 2 kHz/div. Residual fm is <40
Hz (p-p) for frequency spans of 5 kHz/div to 500 kHz/div.
Resolution Bandwidth — 8 resolution bandwidths range from
30 kHz to 10 Hz. COUPLED switch position electronicaily cou-
ples resolution to span/div selection so that both are controlled
by the same knob. Bandwidth accuracy @ 6 dB down is within
20% of selected resolution. Shape factor (60:6 dB ratio) is 10:1
or better for 10 Hz to 1 kHz and 5:1 or better from 3 kHz to 30
kHz. Amplitude change between resolution bandwidths is <0.5
dB for 30 kHz to 100 Hz and <2.0 dB for 30 kHz to 10 Hz.

SWEEP CHARACTERISTICS

Frequency Span — Provides calibrated frequency spans from
50 Hz/div to max (500 kHz/div) within 4% in 1-2-5 sequence.

Horizontal linearity is within 4% over the entire 10 div display.
A 0-Hz/div position is provided for time domain operation.
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20 Hz to 5 MHz
PLUG-IN SPECTRUM ANALYZER

CHARACTERISTICS WITH PLUG-IN INPUT IMPEDANCE MODULE

L3 L3-1
INPUT CHARACTERISTICS
Input Impedance — 50 (2, 600 75 (1, 600
1 M(/28 pF 1 M(2/28 pF
Input Power — Max input power for reference levels:
above 0 dBm +21 dBm
below 0 dBm

+21 dBm
100 V (peak AC + DC) @ 1 MQ input z

AMPLITUDE CHARACTERISTICS

Residual Response — Internally generated spurious
signals (referred to input).

—143 dBV or less
—138 dBV for calibrator

Sensitivity — Equivalent input noise for each resolution
bandwidth setting is measured in VIDEO AVERAGE
mode with 10 s/div sweep rate and INPUT BUFFER
c?gl'r'lol 'oﬂ. Equivalent input noise for resolution band-
width of:

10 Hz
30 Hz
100 Hz
300 Hz
1 kHz
3 kHz
10 kHz
30 kHz

Sensitivity is further degraded 8 dB with INPUT BUF-
FER on. Noise level increases approx 10 dB operating
in VIDEO PEAK mode.

50 Q 1 MQ
*(equal to or better than) *(equal to or better than)

—135 dBm —148 dBV
—133 dBm —146 dBV
—130 dBm —143 dBV
—125 dBm —138 dBV
—120 dBm —133 dBV
—115 dBm —128 dBV
—110 dBm —123 dBV
—105 dBm —118 dBV

Intermodulation Distortion — Within any frequency
sran.l intermodulation products for two, on screen,
signals

of any input level: 3rd order products
2nd order products

of any input level up to 2nd and 3rd order

—53 dBV/—40 dBm (50 ): products
of any input level with 2nd and 3rd order
INPUT BUFFER on: products

at least 75 dB down
at least 72 dB down
at least 80 dB down

at least 80 dB down

Display Flatness — Peak-to-peak display variation over
any frequency span.

0.5 dB max
(25 Hz to 5 MHz2)

0.75 dB max
(20 Hz to 5 MHz2)

(Add 0.5% quantization
error in digital storage)

On-screen Dy icR —_

80 dB (full 8 div)

Reference Level** — In LOG mode, reference level
refers to top horizontal graticule line. Calibrated in dB
steps.

Range — LOG 10 dB/div mode
LOG 2 dB/div mode

LIN mode

1dB and 10 dB steps

—70 dBm to +21 —83dBVto +8
dBm (50 Q) dBV (1 MQ)

—128 dBm to +21 —141 dBV to +8
dBm (50 2) dBV (1 MQ2)

20 nV/div to 200 mV/div in a
1-2-5 sequence

Accuracy — When calibrated @ —40 dBV in LOG mode.

Within 0.2 dB/dB, to max of 0.25 dB/10 dB change in
reference level

Display Dynamic Range Accuracy —
LOG 10 dB/div mode

LOG 2 dB/div mode
LIN mode

0.05 dB per dB to 2 dB max for 80 dB full screen.
0.1 dB per dB to 1 dB max for 16 dB full screen
+5%

*Note: dBm = dBV —10 Log Z + 30 where Z = impedance

Example: dBV = [dBm (600  — 2.22]

**Note: A > sign is displayed by the reference level readout when the reference level is not calibrated and the
UNCAL light is on. A < sign is displayed when the reference variable is out of its detent.

Accuracy — (Max Output calibrated at 500 kHz)
504, 0 dBm +0.25 dB

754, —-6dBm + 0.4, -0.2dB

600 @ —17 dBm +0.5, —0.1 dB

Attenuator —

Range: 0 to 63 dB in 10 dB or 1 dB steps.

Accuracy: Within 0.2 dB/dB to a max of 0.25 dB/10 dB
absolute.

Flatness —
50 2 and 75 (2: Within 0.5 dB p-p.

600 (2: Within 1.0 dB p-p.

Total System Flatness (7L5 with Option 25)

50 {2 and 75 (2 Within 1.0 dB p-p.

600 (2: Within 1.25 dB p-p.

Dynamic Range (7L5 with Option 25) — =110 dB
Residual FM (p-p) —

Spans to 2 kHz/div: 2 Hz (7L5 with Option 25).

Spans 5 kHz/div or greater: 40 Hz (7L5 with Option 25).

Stability — 25 Hz/5 minutes after 10 minute warm-up decreas-
ing to 25 Hz/hr max after 1 hr.

Spurious Suppression, 10 Hz to 5.0 MHz (harmonic

and non-harmonic) — 40 dB or more with respect to the
carrier.

Auxiliary Output — =200 mV RMS into 50 (.

ORDERING INFORMATION

7L5 Spectrum Analyzer ..........ccceeeeee. $9100
(Spectrum Analyzer requires L Plug-in Module.)
Option 25 with Tracking G Add $1450
For a separate tracking generator, (One-wide field modification
to be attached to an existing 7L5) Order 040-0810-00 $1500
Included Accessories — Graticule, Spectrum Analyzer 337-
1159-00 (7000 Series), and 337-1439-01 (7603). Filter, light
blue 378-0684-00.

L3 Plug-in Module (1 M2, 50 2, 600 2) $1500

Option 01 (1 M2, 75 2, 600 Q) .....cverrreerernennnee No Charge
17603 Oscill $2555
+R7603 Oscill pe (R ) $2955
Option 06 | | S A Graticul Add $50
Option 08 Protective Front Cover (Cabinet

Only) Add $100
17704A Oscill P $3995
+R7704 Oscill P $6665

tSuggested Mainframe. See 7000 Series pages for oscillo-
scope specifications and options.

OPTIONAL ACCESSORIES

Sweep Rate — Time per div is selectable from 10 s/div to 0.1
ms/div in 1-2-5 sequence. An AUTO position permits automatic
selection of optimum time/div depending on resolution and
span/div settings.
Sweep rate accuracy is within 5% of the rate selected.
Triggering — Provides two triggering sources, INT (internal)
and LINE, in addition to a FREE-RUN position.
When INT is selected, ac coupled signal components from the
mainframe trigger source (left or right vertical amplifiers) are
used.
When LINE is selected, ac coupled sample of mainframe ac line
voltage is used.
Three triggering modes are NORM (normal), SGL
SWP/READY (single sweep), and MNL SWEEP (manual
sweep)
Trigger level is = 1.0 div of internal signal for both NORM and
SGL SWP modes over the approximate frequency range of 30
Hz to 500 kHz.

OUTPUT CONNECTORS
Video Out — Front-panel pin jack connector supplies the video
(vertical) output signal at an amplitude of 50 mV/div +5%
(about the CRT vertical center) with source impedance of 1 kf2.
(Analog signal prior to digitization for storage).

Horiz Out — A front-panel pin jack connector supplies horizon-
tal output signal (negative-going sawtooth that varies from
about 0 to about — 6 V dc with a source impedance of 5 k).
Calibrator — Front-panel BNC connector supplies a calibrated
500 kHz squarewave output signal (derived from the analyzer's
time base). Output amplitude is within +0.15 dB of —40 dBV
into the plug-in impedance.

OPTION 25 TRACKING GENERATOR
CHARACTERISTICS
Frequency Range — 20 Hz to 5.0 MHz.
Output Impedance — 50 (2, 75 (2, or 600 (! selected by a front
panel switch.
Amplitude — The output level is calibrated in dBm or dBV and
selectable in 10 dB or 1 dB steps. A vernier provides continu-
ous variation between calibrated steps.
Range —
50 12, 0 dBm to — 63 dBm
754, - 6 dBm to — 69 dBm
600 @ —17 dBm to - 80 dBm

Tracking G , one-wide field modification kit, to

be attached to an existing 7L5 040-0810-00 ............ $1500
2701 50 (2 Step A $575
2703 75 Q2 Step A $600

75 2 to 50 2 Min Loss Attenuator (Ac Coupled)
011-0112-00

P6105 10X Probe, (2m) 010-6105-03 .

BALANCED INPUT TRANSFORMER
Frequency Range — 50 kHz to 3 MHz, usable from 10 kHz to
20 MHz.
Flatness — 0.25 dB p-p maximum (50 kHz to 3 MHz) including
nominal 0.1 dB insertion loss.
Common-Mode Rejection — 25 dB minimum (50 kHz to 3
MHz).
Output Termination — Switchable between 124 2, 135 Q, and
NONE for bridging or external termination.
Connectors — WECO (0.37 in with 0.090 center) on 0.625 in
spacing for balanced input. BNC for single-ended output.
Bal, d Input Transf 013-0182-00 ........cocvrvueee $270
Limited quantities in the L1 and L2 are still available. Call
your nearest Spectrum Analyzer Sales Engineer for
information.
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TEK 100 kHz to 1800 MHz
PLUG-IN SPECTRUM ANALYZER

7000
SERIES

7L12

100 kHz to 1800 MHz in One Display

Fully Calibrated Displays

300 Hz to 3 MHz Resolution

4:1 Resolution Bandwidth Shape Factor

70 dB On-screen Dynamic Range

IM Distortion 70 dB below Full Screen

Spurious Free Operation

Automatic Phase Lock

— 115 dBm Sensitivity

The 7L12 Spectrum Analyzer is a modern, high-
performance, swept front-end type of analyzer
covering the frequency range up to 1.8 GHz. The
unit employs phase lock stability and an ample
selection of resolution bandwidths in an economi-
cal field or laboratory instrument.

The unit has a 3 MHz resolution mode for accu-
rate measurement of pulse phenomena; the zero-
span mode may be used to present a demodulat-
ed display of a signal for time domain
measurements. A 4:1 resolution bandwidth shape
filter introduced by Tektronix permits close-in
measurements not possible with conventional fil-
ters. Noise measurements are also easily made
due to the high sensitivity, video filters, and
equivalent resolution and noise power bandwidth
of the instrument

The 7L12 fills two holes in any 3- or 4-hole 7000
Series Mainframe and features a complete time
base so that other oscilloscope or time domain
plug-ins may be used simultaneously. As with all
7000 Series Plug-ins, CRT READOUT will display
the major parameters. For the 7L12, these in-
clude; reference level, dB/div, frequency span
and resolution

7L12 CHARACTERISTICS
FREQUENCY CHARACTERISTICS

Range — 100 kHz to 1.8 GHz. (Usable below 100 kHz with
degraded performance.)

Resolution Bandwidth — Resolution bandwidth selections
from 300 Hz to 3 MHz. Shape factor 60 dB to 6 dB is 4:1 or
better

Stability — Within 50 kHz, after 2 hour warm-up, over a one
hour period at a fixed temperature when phase locked. Within
100 kHz. when not phase locked, over a 1 hr period, at a fixed
temperature

Incidental Fm — 200 Hz (p-p) max when phase locked. 20 kHz
(p-p) when not phase locked.

AMPLITUDE CHARACTERISTICS

Reference Level Range — Calibrated levels in decade steps
from — 100 dBm to + 30 dBm, within +2 dB.

Log 10 dB/div:

70 dB dynamic range. Accuracy +0.1 dB/dB to a max of 1.5
dB

Log 2 dB/div:

14 dB dynamic range. Accuracy + 0.4 dB/2 dB toa max of 1.0
dB.

Linear:

— Provides a linear display, within 10%.

Cw Sensitivity — (Signal + noise = twice noise in LIN mode).

115 dBm at 300 Hz, — 108 dBm at 3 kHz, — 100 dBm at 30
kHz, —90 dBm at 0.3 MHz, —80 dBm at 3 MHz. Sensitivity
may decrease 2 dB at 1.7 GHz and 4 dB at 1.8 GHz.

Flatness — + 1.5 dB over any frequency span.
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7L 12 with 016-0155-00 Blank Panel in 7613 Option 06 Variable Persistence Mainframe with internal spectrum analyzer graticule.

Spurious Responses —
Residual — (No signal present at input) with input attenuation
at0dB. - - 100 dBm
Intermodulation Distortion — Third order down 70 dB or more
from two — 30 dBm signals within any frequency span. Second
order down 70 dB or more from two —40 dBm signals
Mixed — All image, harmonic related, and out-of-band mixing
responses are =70 dB down from a level of —30 dBm to the
input mixer (0 dB input attenuation).
Dynamic Range — 70 dB. The VARIABLE control provides
gain adjustment between any two 10 dB steps

INPUT CHARACTERISTICS
Impedance — 50 {2, nominal

SWEEP CHARACTERISTICS
Frequency Span — 500 Hz/div to 100 MHz/div. A MAX SPAN
position provides = 1.8 GHz (180 MHz/div of span), and a 0
position provides fixed frequency operation for time domain
display
Sweep Modes and Rate — 10 ms/div to 1 us/div.
Triggering — Trigger signal source can be external, internal,
or line voltage.

OUTPUT CONNECTIONS

Calibrator — 50 MHz comb, —30 dBm at 50 (..
Vert Out — =2 V full screen.
Horiz In — For use with chart recorder
1st LO — For use with tracking generator or 1405 Sideband
Adapter.

2nd LO — For use with tracking generator.

INCLUDED ACCESSORIES

Spectrum Analyzer Graticule. Clear plastic implosion shield
with LOG, LIN, REF, and f (frequency) direction markings 337-
1439-01 for 7403N and 7603 Oscilloscopes and 337-1159-02
for other 7000 Series Oscilloscopes. Amber Light Filter: 378-
0684-01; Light Filter: 378-0625-07; 50 2, Coaxial Cable, with
BNC connectors, 6 foot: 012-0113-00; BNC Male to N Female
Adapter: 103-0058-00.

ORDERING INFORMATION
7L12 Spectrum Analyzer ..........cccceeu. $9350

7603 Mainframe $2555
Option 06 Internal SA Add $50
Option 08 Protective Front Cover ...........cccccoucuee. Add $100
Option 77 P7 Phosphor and Internal

S A Graticul Add $35
7613 Variable Persistence

Mainframe $4680
Option 06 Internal S A G Add $50
Option 08 Protective Front Cover ..........ccccceeevennen. Add $100
7K11 CATV Preamplifier ...........cccce.... $1000

Extended Frequency Range to 2.5 GHz. Ask about the modi-
fied 7L12
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20 Hz to 100 kHz
PLUG-IN SPECTRUM ANALYZER

5L4N

20 Hz to 100 kHz

Selectable Impedance

Calibrated Appropriate to
Impedance Selected

Single-Ended Input

Differential (Balanced) Input

On Screen Dynamic Range
80 dB (Full 8 div)

Intermod 70 dB Down

Resolution Bandwidth 10 Hz
to 3 kHz

Auto Resolution

Built-in Tracking Generator

20 Hz to 20 kHz Log Sweep*

5L4N Spectrum Analyzer with 016-0452-00
Blank Plug-in Panel in a 5111 Storage
Oscilloscope.

The 5L4N is a 20 Hz to 100 kHz spectrum
analyzer that offers both high performance and
economy. The analyzer features selectable input
impedances, 80 dB of dynamic range and a built-
in tracking generator.

This spectrum analyzer is especially suited for
noise and distortion studies in the audio range
and comes equipped for 20 Hz to 20 kHz log
sweeps

Many educators prefer this economical analyzer
to teach frequency-related theory and demon-
strate practical application in the areas of
speech, sound, music, vibration, audio, broad-
casting and many others

5L4N Spectrum Analyzers can be used with any
5100 Series Mainframe. Only two compartments
are occupied by the anaylzer so that, with the
addition of a vertical plug-in, basic oscilloscope
functions may be obtained. We recommend the
use of a 5111 Storage Oscilloscope for maximum
utilization of the analyzer

“100 Hz to 100 kHz also available.
FREQUENCY CHARACTERISTICS

Range — 20 Hz to 100 kHz. Accuracy + 3 kHz (fine tune con-
trol midrange and span/div calibrated for 10 kHz).

Resolution Bandwidth — The resolution bandwidth is continu-
ously variable from 3 kHz to 10 Hz. An AUTO mode provides
the best resolution for the frequency scan and sweep rate se-
lected. Signal level change over the resolution bandwidth range
1s 2 dB or less. Line frequency modulation of 50 Hz or more can
be resolved up to 70 dB below the signal level. In the log sweep

mode the resolution bandwidth changes with frequency giving
an effect similar to octave bandwidth sweeps

Stability — Within 30 Hz over a 10 min period, at a fixed ambi-
ent temperature

Incidental Fm — 2 Hz (p-p) or less

AMPLITUDE CHARACTERISTICS
Reference Level Range —
Log 10 dB/div
from - 10 dBm/dBV to — 70 dBm/dBV, within 0.4 dB/10 db to
max of 1 dB at —70 dBm/dBV
Log 2 dB/div
from —10 dBm/dBV to ~ 130 dBm/dBV within 0.4 dB/10 dB to
max of 1 dB at —70 dBm/dBV and 3 dB at — 130 dBm/dBV
Linear
from 50 mV/div to 20 nV/div within 5% decade.
Cw Sensitivity (Signal Level + Noise = 2X Noise) — The
following characteristics are applicable with the input internally
terminated, or with a 600 { or less source impedance.

Resolution Bandwidth

Display Mode 3 kHz 10 Hz
dBv —123 dBV —147 dBV
dBm 50 2 —110 dBm —134 dBm
dBm 600 —121 dBm —145 dBm
LINEAR 680 nV 45 nV

Flatness (20 Hz-100 kHz) — Flatness remains within + 0.2
dB, over any selected frequency span, with respect to the level
of —40 dBV signal at 5 kHz. Intermodulation Distortion—with
two signals, within any frequency span, that are less than or
equal to the reference level

10 dBm/dBV =70 dB down
= —20dBm/dBv =75 dB down

Internal Spurious Signals — Equal to or < —130 dBm/dBV
referred to the input. Line related spurii < —120 dBm/dBV.

Display Dynamic Range — 80 dB (8 div)

INPUT CHARACTERISTICS
Selectable Impedance — 1 Mi2/47 pF or 600 (2 or 50 ! (sin-
gle-ended or differential)
Differential Input Characteristics — Full screen limit is = 300
mV to 400 mV. Common-mode rejection ratio is 70 dB or more
Single-Ended Input Characteristics — Max signal input for
linear operation: — 10 dBm/dBV or 0.316 V RMS

SWEEP CHARACTERISTICS
Linear Frequency Span — 20 Hz/div to 10 kHz/div, 1-2-5 se-
quence. 4% accuracy
Log Frequency Span — 100 Hz to 100 kHz internally repro-
grammable from 20 Hz to 20 kHz
Zero Frequency Span — Analyzer operates as a fixed tuned
receiver for time-domain displays
Internal Sweep Sources — Time base 1 s/div to 1 ms/div
(increased up to X10 with multiplier)
Triggering — Internal at least 0.1 div. External at least 250
mV. Slope and level selection are provided. Auto Trigger pro-
vides a sweep baseline when a trigger signal is absent. Single
sweep provided
Manual Sweep — Provided
External Sweep — Requires 0 V1o 500 mV +50 mV; froma 1
ke or less source to sweep the full span

OUTPUT CONNECTIONS
Tracking Generator — 600 ¢ source. Calibrated output level is
—40 dBV 10.2 dB (10 mV) open circuit, or —46 dBV when
terminated into 600 €. Output level can be varied from = 0.001
V to 0.1 V open circuit
5 kHz Freq Comb — 600 (! source of 5 kHz + 0.005% markers
for span calibration
Video Out — Provides 250 mV + 5% of video signal per dis-
play div (0 V to 2 V). Source impedance is about 1.0 k(!
Ext In/Out — Provides 500 mV +25 mV, per div of span from
0 to 5 V. when using internal or manual sweep

INCLUDED ACCESSORIES
013-0156-00 Adapter, Floating BNC to Dual BNC. 175-1178-
00 BNC to Pin Jack Adapter Cable. 331-0429-00 Log Graticule
(20 Hz-20 kHz2)

ORDERING INFORMATION

5L4N Spectrum Analyzer ................... $4720
We recommend that the Plug-in 5L4N be ordered with a stor-
age mainframe

5111 Storage Oscilloscope

(Cabinet) $2100
Option 02 Protective Front Cover ........c..ccocuivnienne Add $25
R5111 Storage Oscilloscope

(Rackmount) $2150
OPTIONAL PLUG-INS FOR TIME DOMAIN USE

5A 15N Single Trace Amplifier ..........ccccoocevrerincnrnsninnnne $300
5B10N Time Base Amplifi $460

OPTIONAL ACCESSORIES
010-0160-00 10X Probe P6006 (6 ft.) .. .. $80
016-0452-00 Blank Plug-in Panel
2701 Step A (50 Q)

600 2 Attenuator, 51 dB in 1 dB steps
011-0093-00 $295
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TEK 100 kHz to 1800 MHz
7 TRACKING GENERATORS

For swept frequency tests and precise frequency measurements, the TR 502 Tracking
Generator may be used with a DC 508A Option 07 Digital Counter, in a TM 503 Option 07
Power Module, with a 7L.14 Spectrum Analyzer in 7603 Option 06 Mainframe.

TR 502/TR 503

TR 502 Has Automatic Counter Dot Marker
When Used with DC 508A Option 07 and
7L14

The TR 502 works with the 7L12 and 7L14 and the
TR 503 works with the 492/492P/or 496/496P
Spectrum Analyzers to provide constant level,
calibrated rf sources for swept frequency tests to
1800 MHz

When used as a cw source, with the analyzer in a
manual mode, these systems have excellent sta-
bility. This stability enhances the narrow
bandwidth measurement capability of the
analyzer/tracking generator combination

TR 503 Tracking Generating used with a DC 508A Option 01 Digital Counter. in a TM 503
Power Module, with a 492 Spectrum Analyzer

The tracking generators are two-wide units com-
patible with the TM 500 Modular Instrument
Series

The TR 502/TR 503 AUX RF OUTPUT may be
used to drive a frequency counter. Frequencies
up to 1800 MHz may be measured accurately in
the presence of high level adjacent signals to the
sensitivity limits of the analyzer

The tracking generator sweep rates are con-
trolled with the spectrum analyzer, and the output
level is controlled from the tracking generator.