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Family pride.

Now there’s an advanced technology family of single board
controllers for DEC* computers from Western Peripherals—the

number one name in controllers.

The TC-131 (for PDP-11s*) is the first TM-11 emulating

controller to combine PE and NRZ on one
standard hex board. It lets you mix 9-track,
PE, NRZ or dual density tape units in any
combination up to 125 ips. A 64 byte data
buffer allows installation at any point on the

unibus without consideration of NPR priority.

The TC-151 single board NRZI tape
controller interfaces any industry-standard
drive to the LSI-11* Add a dual width Phase
Encode Board for the same performance as
the TC-131.

The DC-231 accommodates up to
four SMD disc drives of 40 to 600 mb
each with RMO2 emulation. Its four sector

*Trade name of
Digital Equipment Corporation.

(2048 bytes) data buffer makes ‘‘data- late” errors a thmg
of the past.The advanced technology ‘‘micro-engine” allows

a complete track to be written on a single drive revolution.

CIRCLE 1 ON INQUIRY CARD

A measurable performance advantage for your PDP-11.

All three controllers are software com-
patible. All have self test. All are backed by
one of the best factory service organizations
in the business. And all can be delivered
in 30 days.

For more information, call or write
today: Western Peripherals Division,
Wespercorp, 14321 Myford Road, Tustin,
CA 92680, U.S.A. (714) 730-6250.

TWX: 910 595-1775. CABLE: WESPER

Number 1 in controllers for DEC
and Data General computers.

western peripherals™

Division of WESPERCORP




When you ask some people
about backup — they back off.

And for good reason. Ask any other supplier of peripheral Kennedy was the first to utilize the Y4” 3M cartridge for disk
products for system backup, and you'll find that some can backup; Kennedy was the pioneer in Winchester disk

supply a disk, some can supply a cartridge recorder, others a technology, and was a leader in developing a low cost
streaming transport. But none can supply the choice which streaming tape drive.

Kennedy can offer. All of these products were conceived and designed to meet the
Kennedy is the only company that can offer an SMD need for reliable, low cost backup — for our systems or for any
compatible, 8” 40 MByte disk drive (Model 7300) and an 80 other system.

MByte 14” Winchester disk drive (Model 5380). To back them Kennedy has always backed its products. That's why we're No. 1.
up, Kennedy has a %4" cartridge recorder (Model 6450), and Call or write us about your problem.

1 "
Model 6809, V2" Data Streamer Tape Transport. W won't Bk off

KENNEDY

KENNEDY INTERNATIONAL INC. - Subsidiary, Magnetics & Electronics Inc.
UK. and Scandinavia 1600 Shamrock Ave., Monrovia, CA. 91016
el e S0 (213) 357-8831 TELEX 4720116 KENNEDY
Maidenhead TWX 910-585-3249

Berkshire SL6 2QL England
Tel: (0628) 73939
Telex: (851) 847871 KEN UKS G

KENNEDY INTERNATIONAL
Koningin Elisabethplein, 8
B-2700 Sint-Niklaas
Belgium

Tel: (031) 771962
Telex: 71870 KEN CO




New Cromemco System One shown with
our high-capability terminal and printer.

small computer
limit you tomorrow

A new
that won’t

Here’s a low-priced computer that
won’t run out of memory capacity or
expandability halfway through your
project.

Typically, computer usage tends to
grow, requiring more capability, more
memory, more storage. Without a lot of
capability and expandability, your com-
puter can be obsolete from the start.

The new System One is a real building-
block machine. It has capability and
expandability by the carload.

Look at these features:

B Z80-A processor

64K of RAM

780K of disk storage

CRT and printer interfaces

Eight S-100 card slots, allowing

expansion with

— color graphics

— additional memory

— additional interfaces for
telecommunications, data
acquisition, etc.

m Small size

GENEROUS DISK STORAGE

The 780K of disk storage in the System
One Model CS-1 is much greater than
what is typically available in small com-

puters. But here, too, you have a choice
since a second version, Model CS-1H,
has a 5" Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY

Believe it or not, this new computer
even offers multi-user capability when
used with our advanced CROMIx*
operating system option. Not only does
this outstanding O/S support multiple
users on this computer but does so with
powerful features like multiple direc-
tories, file protection and record level
lock. crROMIX lets you run multiple jobs as
well.

In addition to our highly-acclaimed
CROMIX, there is our cpos*. This is an
enhanced cp/Mt type system designed for
single-user applications. cp/M and a
wealth of cpiM-compatible software are
also available for the new System One
through third-party vendors.

COLOR GRAPHICS/WORD
PROCESSING
This small computer even gives you the
option of outstanding high-resolution
color graphics with our Model SDI inter-
face and two-port RAM cards.

Then there’s our tremendously wide
range of Cromemco software including
packages for word processing, business,
and much more, all usable with the new
System One.

ANTI-OBSOLESCENCE/LOW-
PRICED

As you can see, the new One offers
you a lot of performance. It's obviously
designed with anti-obsolescence in
mind.

What's more, it's priced at only
$3,995. That's considerably less than
many machines with much less capabi-
lity. And it's not that much more than
many machines that have little or nothing
in the way of expandability.

Physically, the One is small — 7’ high.
And it's all-metal in construction. It's only
148" wide, ideal for desk top use. A rack
mount option is also available.

CONTACT YOUR REP NOW

Get all the details on this important
building-block computer. Get in touch
with your Cromemco rep now. He'll
show you how the new System One can
grow with your task.

*CROMIX and CDOS are trademarks of Cromemco Inc.
+CP/M is a trademark of Digital Research

1l '@ @ ¢ pBlr  a % & @
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 » (415) 964-7400
Tomorrow’s computers today
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UP FRONT

IC device reliability report offered by DoD

Digital Failure Rate Data 1981, containing over 400 pages of data on the
reliability experience of thousands of SSI and MSI devices currently in use in
active government and industry programs, is available from the Reliability
Analysis Center (a Department of Defense Information Analysis
operation), Griffiss AFB, NY 13441, at $60/copy prepaid in the U.S. ($70
non-U.S.). Ordering number is MDR-17. Data in the book have been
analyzed and evaluated for reliability by experienced RAC staff engineers,
and cover a broad range of device technologies, including TTL, CMOS,
PMOS, NMOS, Schottky, and ECL.

All information necessary for individual device failure rate computation
per MIL-HDBK-217C prediction models is provided: operational type, device
manufacturer and part number, complexity, screens, environmental stress,
operational life or test hours, number of units stressed, and number failed.
Over 90 pages cover generic failure rates, observed failure rates vs MIL-
HDBK-217C predictions, and field replacement rates.

Draft standard on local computer networks published

A 400-page ‘‘Draft B’’ of the IEEE 802 Local Network Standards Committee
is now available from the IEEE Computer Society, PO Box 639, Silver
Spring, MD 20901 (request IEEE 802 Draft Standards), or 10662 Los
Vaqueros Circle, Los Alamitos, CA 90720 (specify order number 905). Cost
is $9 prepaid for Society members or $12 for nonmembers.

Inventory of available software packages being compiled

Agreements

Pretriggers
Integrated circuits

Software producers or vendors who have not yet registered with the
National Center of Scientific and Technological Information (COSTI) may
still do so in time to be included in the international survey being
conducted under authorization of UNESCO. An inventory of software
packages (only those that will be operational by Dec 1982) available for
mainframes, minicomputers, and microcomputers is scheduled for
publication by the end of 1982. For details, contact COSTI, PO Box 20125,
Tel-Aviv 61 200, Israel.

Under terms of agreements between GenRad, Inc, and Cirrus Computers,
Ltd, 25% ownership of the British advanced software consulting group’s
holding companies in the U.K. and the U.S. will be sold to the Concord,
Mass, test equipment manufacturer through an exchange of common stock.
GenRad will also have an option to purchase the remaining 75%.

CTS Corp has purchased for cash the shares of Fabri-Tek Inc owned by
M. F. Mickelson, chairman of the board and president of the latter
company. A tender offer will be made for all of the remaining 62% of
Fabri-Tek shares at the same cash price ($6/share).

A bipolar LSI microcontroller from Signetics called the 8X305 can fetch,
decode, and execute instructions in one 200-ns machine cycle. The Schottky
device is a speedier version of the previously announced 8X300. It is
supported by a host of new products including the 8X310 interrupt
controller coprocessor, the 8X355 32-deep LIFO stack, the 8X360 memory
address director, and four faster and easier to program 1/0 devices.

FEBRUARY 1982
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UP FRONT

Pretriggers

Microprocessors/
microcomputers

Interface

System elements

Computers

Data acquisition

Data communications

Memory systems

Peripherals

Software

The first two members of Texas Instruments’ TMS99000 family of third-
generation 16-bit microprocessors consist of ‘‘the world’s first floating
point microprocessor,’’ and of a baseline CPU with an 84-instruction set.

A standard interface that boasts low power, low cost, and small size, the
Hewlett-Packard Interface Loop (HP-IL) enables HP-41C and -41CV handheld
computers to control and read data from digital multimeters and to interact
with a digital tape cassette drive and thermal printer/plotter.

Storage Technology’s 8890 intelligent disk controller is said to reduce
sequential 170 times by 40% to 75% over standard controllers, thereby
significantly improving batch throughput.

Piezoelectricity’s recently recognized ability to produce discrete and
controlled motions has been put to use by Piezo Electric Products, Inc as
the basis for devices that replace common mechanical and
electromechanical switches, valves, and relays.

An optoelectronic keyboard from Optical Techniques International
detects key movement through the interruption of light beams, enabling a
device with one-third the parts of a standard keyboard.

Britton Lee’s IDM 200 relational database management system can be used
in medium or large scale applications as a standalone system supporting
intelligent terminals, or as a central resource for several mini- or
microcomputers.

A triple symmetric multiprocessing configuration for Digital Equipment
Corp’s DECsystem-10 mainframes enables three central processors to
support up to 250 active jobs.

Two high resolution data acquisition subsystems introduced by Analog
Devices, Inc provide 14- and 15-bit resolution with maxiumum linearity of
+0.005% and +0.003% of full scale.

The transmission rate of Micromation’s M/LINK intelligent modem
board, which links S-100 microcomputers to mainframes at 2400 baud over
standard Bell 201C phone lines, supports voice and data transmission using
SDLC or bisync protocols.

Less than half the height of standard 8” drives, two of the single- and
double-sided floppy disk drives introduced by Shugart Associates can fit
into the space previously used by a single drive.

Look for a 50M-byte, 4-platter, 5.25” Winchester disk drive from
EVOTEK at NCC. Use of plated media results in low error rates and high
signal resolution.

Recently announced OEM graphics products from Metheus Corp include
a display controller, a graphics subsystem, and a software package that
supports development of systems for the other devices and includes 51
FORTRAN-callable subroutines.

When installed in the card cage of a DEC VT-100 or C. Itoh CIT-101
terminal, the Selanar Corp SG200 graphics retrofit board adds Tektronix
4014 emulation capability.

Two more versions of the VRTX realtime silicon 16-bit operating system
kernel have been released by Hunter & Ready. Now, in addition to a
version for the Z8002, there are versions for the 68000 and for the 8086 and
8088. VTRX extends the architecture of its companion microprocessor by
adding a set of 22 operating system instructions for task management,
message passing, memory management, interrupt handling, and character
1/0. Except for a small configuration table, program functionality is
identical across architectures. Programs written in C and compiled are
identical and portable between the different processors.

Postmaster: CHANGE OF ADDRESS—FORM 3579 to be sent to Computer Design, Circulation
Dept, PO Box 593, Littleton, MA 01460. (USPS 127-340)
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FROIT THE LERDER

Look to the leader — Dataram — for your
DEC-compatible semiconductor add-in
memory. Offering not only the broadest,
most complete line of semi add-ins, but the
most capable...no matter what your
yardstick. Compatibility, throughput, cost,
power efficiency, size...no matter how you
measure capability, Dataram

DEC -compatible semi add-ins are the clear
leader.

A leadership position earned by improving
on DEC’s price and delivery...and then
adding features available from no one else in
the industry.

The chart provides a glimpse at the
industry-pacesetting family of
DEC-compatible semi add-ins. Circle the
reader service number below or, better yet,
call us today at 609-799-0071, and we’ll give
you a close-up look at the products that have
made us the leader.

DATARAM

CORPORATION

Princeton Road
Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542

DEC Mini

Dataram
Add-In

Board Size

Maximum
Capacity

LSI-11®
LSI-11
LSI-11
LSI-11
PDP®@-11
PDP-11
PDP-11
PDP-11
PDP-11

VAX®-11/750
PDP-11/70

VAX-11/780
DECSYSTEM 2020©
PDP-8/A

DR-115S
DR-215S
DR-113S
DR-213S
DR-114S
DR-114SP
DR-214SP
DR-144S
DR-244S
DR-175S

DR-178S
DR-120S
DR-118S

dual
dual
quad
quad
hex
hex
hex
hex
hex
hex

extended hex
extended hex
quint

64 KB

256 KB
256 KB
1.0 MB
256 KB
256 KB
1.0 MB
256 KB
4.0 MB
256 KB

SI2TKB
512 KB
128 K x 12

DEC, DECSYSTEM 2020, PDP and VAX are registered trademarks of Digital Equipment Corporation.
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System technology

50 Distributed hardware
architecture of multiple-
microcomputer transaction
processor virtually eliminates
computer downtime

55

58

Control & automation: CAD/CAM systems and software supply cost-
effective tools to keep pace with growing design automation needs

Integrated circuits: Products and services offered for voice synthesis
applications

Memory systems: Disk/tape formatter with selective file backup allows
host access

Microprocessors/microcomputers: Handheld computer packs desktop
power in portable unit

Data communications: Local area network transmits at multiple speeds

Computers: Liquid immersion technology cools supercomputer’s circuits

System design

149 Equipment designers
control all factors in their
systems—except the quality of
commercial power lines; the
responsibility for conditioning
those lines falls to the system
user

131

139

143

149

163

175

Software: Copying ROMSs: right or wrong

by Richard H. Stern—When copyright laws confront object code, the
outcome is unpredictable due to the random judicial process surrounding
software

Peripherals: Practical backup through rotating head technology
by Bruce Manildi—A disk backup offers adequate throughput and rapid
random access without resorting to data streaming

Data conversion: Digital tools for analog designers
by Sandy Wharton—This computer language for the analog designer
speeds development in signal processor applications

Power sources & protection: The glitch stops here
by Ruxton Tucker—When it comes to power conditioning, the user must
often provide his own protective devices

Memory systems: Effortless error management

by Bob Nelson—Basic application of error management techniques is
based on error history, including the double complement error
correction cycle

Integrated circuits: Economical keypad encoding
by Jeff Hurlburt—Through judicious use of biasing resistors, this 2-chip
encoder circuit capitalizes on the differences between CMOS and LS/TTL

Computer Design® (ISSN-0010-4566) is published monthly. Copyright 1982 by Computer Design Publishing Co, a division
of PennWell Publishing Co. Second-class postage paid at Tulsa, Okla. All rights reserved. No material may be reprinted
without permission. Permission, however, is granted for libraries or others registered with the Copyright Clearance Center
(CCCQ), 21 Congress St, Salem, MA 01970, to photocopy articles for a base fee of $1 per copy of the article plus 35° per page.
Payment should be sent directly to the CCC. Requests for bulk orders should be addressed to the editor. Qualified recipients
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are engineers and engineering managers responsible for computer based equipment and systems design. Subscription rate for
others is $50.00 in U.S.A., and $75.00 elsewhere. Single copy price is $5.00 in U.S.A., and $7.50 elsewhere. Microfilm copies
of Computer Design are available and may be purchased from University Microfilms, a Xerox Company, 300 N Zeeb Rd,

Ann Arbor, MI 48106 (USPS 127-340)

® Computer Design is a registered trademark of Computer Design Publishing Company
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Special report on

innovations in systems architecture

61

“‘Design Frontier’’ discussions include the
generation of algorithms to support floating
point calculations in a military computer;
gaining speed advantages through the
execution of special functions in external
hardware; using a multiprocessor
minicomputer to meet UNIX operating
system memory requirements; minimizing
system performance limitations through
multiprocessing; providing intra-terminal
data transfer by use of a serial bus; and
applying a dual-bus design to a

microcomputer

This month’s cover, entitled
““‘Systems architecture,’’ was
created by Larry Gartel with the
Images system at the New York
Institute of Technology

System components

185 Microprocessors/microcomputers
191 Power sources & protection
195 Software
204 Interface
210 Data communications
214 Development systems
215 Memory systems
218 Integrated circuits
221 Data conversion
222 Interconnection & packaging i
224 System elements 229 vrim compatible,
monochromatic graphics terminal
226  Peripherals offers 12" or 14" nonglare screen
234 Test & measurement and detachable typewriter style
keyboard
Departments
3 Up front

11 Editorial

16 Calendar

22  Letters
236 System showcase
238 Career opportunities
240 Literature
242 Designers’ bookcase
245 Advertisers’ index
247 Reader inquiry card

Designers’ Preference Survey*

181

*Appearing in Domestic issues only
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Peripherals, controllers &
memory storage

Editorial reviewers for
this issue:
Dennis Allison
James M. Crafts
John F. Wakerly
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7 reasons why the K100-D
now the world's best-selling logic analyzer.

How the general-purpose K100-D beat out H-P to become #1.

Not so long ago, Hewlett-Packard
logic analyzers were the industry
standard. We asked digital design-
ers to compare the K100-D with
H-P’s popular 1610B and 1615A
logic analyzers before making any
buying decision.

In head-to-head comparison, the
K100-D came out looking so
good, it's now the best-selling
logic analyzer in the world.

Here’'s why:

1. It’s easy to
systematize.

For automated troubleshooting
and production ATE, the K100-D
features a fully-programmable
GPIB interface.

To help you support a wide
variety of bus-oriented systems,
there are standard high-perform-
ance probes, specialized probing
accessories and detailed appli-
cation notes available on all the
popular microprocessor systems
currently in use.

The T2 “top hat” for the

analyzer remote diagnostic
capability. Other options
include the GPIB Analyzer

2. It’s concise.

The K100-D monitors 16 channels
in time domain, 32 in data
domain, so you can probe
enough points to pin down prob-
lems at their source.

A 100 MHz clock rate resolves
signals to 10 nanoseconds. The
front end is also sensitive enough
to capture glitches as narrow

as 4ns.

4. It’s deep.

1024 words deep in memory—for
faster, more accurate debugging.
The K100-D extends the length of
data you can trap from your
system at any one time.

5. It’s clear.

The K100-D has a large keyboard
and interactive video display,

a comprehensive status menu,
highly useful time domain display,
and data domain readout in user-
specifiable hexadecimal, octal,
binary or ASCII.

K100-D provides logic

and RS232 Serial Data
Analyzer.

6. It has remote
diagnostics.

A new T-12 communications
interface option lets your field
troubleshooters share their
system observations with the best
engineers back at headquarters.
Remote diagnostics provide faster
debugging and save a lot of time
and travel for your most valuable
people.

7. It’s well supported.

You get full applications support
from the experts in logic analysis.

For a free copy of our ““Logic
Analyzer Comparison Guide,’
request card for microprocessor
system application notes, and
T-12 Communicator information,
just circle the appropriate reader
service numbers. Or contact
Gould, Inc., Instruments Division,
Santa Clara Operation, 4600 Old
Ironsides Drive, Santa Clara, CA
95050, phone (408) 988-6800.

Circle 5 for Comparison Guide
Circle 6 for App. Note request form
Circle 7 for T-12 communicator data

=2 GOULD
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At VERTEL, we just can’t leave well enough alone.

....

We’ve doubled storage
capacity and reduced reading
time...simultaneously

Introducing the KB-32 Magnetic
Card Reader/Writer. At Vertel we're
always looking for ways to improve
parameter loading. With our new
KB-32 Card Reader/Writer, we have
even outdone the KB-31 system...a
system that has become an industry
standard.

For example, we’ve doubled the
storage capacity of our Kilobyte
card™, which now means you can
record over 2176 8-bit bytes on one
card. And our new reader/writer has
an improved head that reads all 4

tracks simultaneously...providing
twice the amount of information in
one-half the time, thereby improving
reading time by a rate of 4.

Designed for microprocessor-
based systems, the new KB-32 is
ideally suited as a low cost
peripheral for parameter loading
and/or data storage in process con-
trol systems, medical data systems
and other similar applications.

Call us today to see how the
Kilobyte™ system can benefit you!

CIRCLE 9 ON INQUIRY CARD
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EDITORIAL

ON THE QUALITY OF PROFESSIONAL
LIFE ACCORDING TO OUR READERS

O Salary

Our research department just finished tabulating an
interesting survey that is somewhat connected with my
December ’81 editorial and contains some intriguing
information. Although our readers span the gamut of
executive engineering management to design engineers,
our average reader is a senior engineer, whether in
software or hardware. This average reader is 30 to 39
years old and has from one to three years of
experience in his current job assignment. Asked to
rank in order of overall importance what most people
look for in a job, it’s not hard to guess that salary is
most important. That has been the goal of every
struggling engineering student I’ve ever met. It’s also
not surprising that the tenor of the times—
inflation—has taken its place in importance for our
average engineer in the form of desire for extended
medical and retirement benefits, and in that order.
Almost equal in rank to retirement benefits are
vacation benefits. Also not really surprising, work
hard/play hard is very much in keeping with the
tempo of the times.

What is surprising, to some extent, is that as many
respondents are satisfied with their current salaries, as
are dissatisfied. That, perhaps, is a more accurate
measurement of the toll being taken by inflation and
their confidence in any forthcoming prospects for
reduction in inflation. Even more surprising, but
perhaps linked to the desire for more direct
compensation, is that twice as many respondents are
unsatisfied with growth potential in their current
positions as are satisfied. If we actually look at the
average respondent (our senior engineer), three times
as many felt dissatisfied with present growth
opportunities as those who were satisfied.

Despite all of the flak offered by the sunbelt, the
bulk of the software-involved respondents currently

0 Fringes

] Location

work in the mid-Atlantic states, while the bulk of
hardware-involved respondents work on the West
Coast. When asked where they would like to be, most
software-involved respondents said the mountain
states, while hardware-involved respondents still
prefer the West Coast. Without casting any
aspersions, neither hardware nor software respondents
listed the Midwest as their favorite prospective place
to work. Not surprising, however, since there is a
universal primary interest in salary and benefits, is
that almost everyone would consider any location if
the compensation package was right.

The last item I gleaned from the compilation will
probably come as a surprise to the current
administration in light of its intentions to crank up
defense spending; our average respondent would
prefer not to work in defense oriented industries.
Going back to the bulk of the people who constitute
our average respondent—the senior engineer—and
realizing that the number of years out of school for
these people is 10 to 19 years, that places them right
in the middle of the generation of students that
sweated the Viet Nam war out in college. Perhaps all
of you in that age bracket who protested, and
demonstrated, and felt that you had no effect on the
overall scheme of things, may just get your retribution
yet—10 to 20 years after the fact.

Saul B. Dinman
Editor in Chief

Best Technical Article of the Month—September
‘“‘Designing Software for Maintainability’’
Judith A. Clapp, The MITRE Corporation

This article will now compete with other monthly winning
articles for the 1981 Windjammer cruise award.
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L_I \ MODULAR OSCILLOSCOPES

Right now is an
especially favorable
time to invest in new
instruments...like
the Tektronix 7000
Series: an unequalled
value that includes
the highest scope
performance, the
widest choice of
storage modes, and
the longest life
expectancy.

Changing interest
rates, new higher tax
credits, rising prices:
More than ever, there's
no reason to wait, or to
buy a scope that will be
outmoded the first time
your measurements
take a new tack. The Tek
7000 Series lets you
invest in high perform-
ance in modular form—
by far the leading value
for your kind of evolving
measurement needs.

Storage perform-
ance like nothing else
today. And, when you
need it, like something
else tomorrow. Ten
storage mainframes
offer the largest choice
of bandwidths. The fast-
est writing speeds.
Unique multimode stor-
age and waveform di-
gitizers. Everything you
expect from the world’s
most respected scopes.

When your needs
change, as you know
they will, you can recon-
figure capabilities by
selecting from more
than 35 plug-ins. From
high-sensitivity differential
amplifiers and com-
parators to logic analyz-
ers, you can add needed
performance at a fraction
of the cost of a single-
purpose instrument.

Only Tektronix
maximizes your stor-
age scope investment
with so many storage
modes. Select the vari-
able persistence of the
7613 to suppress ran-
dom signal noise or
display flicker, compare
repetitive signals, or ob-
tain bright, high-contrast

displays.

Select bistable stor-
age to view signals for
long periods of time,
store multiple nonrecur-
ring events, or construct
waveforms from slow
repetitive signals with
fast step responses.

To view fast tran-
sients with 1 ns step
responses, view
oscillations from
switch contact bounce,
or display random
noise and glitches in
digital data—select
the FAST storage
of scopes like the 7834.

But why choose just
one? Get all three stor-
age modes in the 7834,
7633 and 7623A.

Are automated
measurements part of
your application? The
7000 Series provides for
you there too, with a full
range of digital and
waveform processing
scopes that deliver vary-
ing degrees of
programmability and
GPIB compatibility.

The time to buy is
now. So call your
Tektronix Sales
Engineer today! He
can help you select the
right 7000 Series prod-
ucts for your measure-
ment needs.

For further informa-
tion, contact;

U.S.A. Asia, Australia,
Central & South
America, Japan.
Tektronix, Inc.
PO.Box 4828
Portland, OR 97208
Phone: 800/547-1512
Oregon only:
800/452-1877

Telex: 910-467-8708
Cable: TEKTRONIX

Europe, Africa,
Middle East
Tektronix Europe B.V.
Post Box 827

1180 AV Amstelveen
The Netherlands
Telex: 18312

Canada

Tektronix Canada, Inc.
PO. Box 6500

Barrie, Ontario L4M4V3
Phone: 705/737-2700

Circle 11 for literature
Circle 12 for Sales Contact



Thinking Tape Subsystem?
Think IDT...

Whether you're designing a system or contemplating expanding an existing
one, you'll want to explore the advantages of IDT's magnetic tape and
cartridge tape subsystems.

IDT designed the series 1050 magnetic tape and series 3000 cartridge

tape subsystems with compatibility in mind. That fully means supporting an
extensive range of the most popular computers manufactured—names like
Digital, Texas Instruments, Data General and others

Full support also means complete
software compatibility, single
slot controller boards, industry-
standard interfaces and state-
of-the-art design and operating
features. In short, the series
1050 magnetic tape and series
3000 cartridge tape subsystems
are complete turnkey systems
capable of enhancing the best
computers in the world.

Find out more about the series
1050 and 3000. Call or write for a

SERIES 1050
" %" MAG TAPE

MULTIBUS

DATA GENERAL

5 S T1. 990 GPIB T
complimentary descriptive brochure RS 232

and see why you should think IDT  “Complete Mag Tape & Carmdge Tape Subsystems
when you think tape. available from one source’
i /DT: where innovation puts you ahead

INNOWTIVE DATA TECHNOLOGY

4060 MORENA BLVD. « SAN DIEGO, CA 92117
(714) 270-3990 - TWX: 910-335-1610 - IDT EAST (703) 759-3003
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COME TO THE EXPERTS!!

DATA INPUT NEEDS

® Punched Cards (80 to 52 columns)
® Mark Sense Cards
(40 or 80 column format)
® Punched Badges
® Hazardous Environment
Applications
® Data Communications

EQUIPMENT

® Manual-Fed Card Readers

® Card/Badge Readers

® Type 3 Badge Readers

® Type 5 Badge Readers

® All-Weather Badge Readers
(UL recognized for Cl. 1, Div. 1)

pEﬂIPHERAL DYNAMICB lNC.

1 5150 Campus Drive ® Whitemarsh Industrial Park

We get data P pocessing Plymouth Meeting, PA 19462-1197
off to a great start.

Yy
Telephone 215-825-7090 ¢ TWX: 510-660-8028 PDI PMTG
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Layered software
for applications programming...
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GALENDAR

CONFERENCES

MAR 3—California Computer Show,
Marriott Hotel, Anaheim, Calif.
INFORMATION: Carol Reimer, Norm De
Nardi Enterprises, 289 S San Antonio
Rd, Suite 204, Los Altos, CA 94022.

Tel: 415/941-8440

MAR 15-17—Human Factors in
Computer Systems/NBS, Gaithersburg,
Md. INFORMATION: Wilma Osborne,
A265 Technology Bldg, Nat’l Bureau of
Stds, Washington, DC 20234.

Tel: 301/921-3485

MAR 19-21 —Computer Faire,

San Francisco Civic Auditorium and
Brooks Hall, San Francisco, Calif.
INFORMATION: Laurie MclLean,
Computer Faire, 333 Swett Rd,
Woodside, CA 94062. Tel: 415/851-7075

MAR 22-25—Interface Nat’l Conf and
Expo for Data Communications/
DDP/Networking, Dallas Conv Ctr,
Dallas, Tex. INFORMATION: The
Interface Group, PO Box 927, 160
Speen St, Framingham, MA 01701.
Tel: 617/879-4502; 800/225-4620
(outside Mass)

MAR 23-25—Southcon, Sheraton Twin
Towers Hotel, Orlando Hyatt Hotel, and
Holiday Inn International Drive,
Orlando, Fla. INFORMATION: Robert
Myers, Electronic Conventions, Inc, 999
N Sepulveda Blvd, El Segundo, CA
90245. Tel: 213/772-2965

MAR 23, MAR 25, AND APR 14—
Invitational Computer Confs, Dallas
Marriott, Dallas, Tex; Adam’s Mark
Hotel, Houston, Tex; and Sheraton
Southfield, Southfield, Mich.
INFORMATION: B. J. Johnson &
Assocs, Inc, 2503 Eastbluff Dr, Suite
203, Newport Beach, CA 92660.

Tel: 714/644-6037

MAR 30-APR 1—INFOCOM ’82, Joint
Conf of the IEEE Computer and
Communications Societies, Las Vegas,
Nev. INFORMATION: Harry Hayman,
PO Box 639, Silver Spring, MD 20901.
Tel: 301/589-3386

APR 4-7—SOUTHEASTCON ’82,
Sandestin Conv and Resort Ctr, Destin,
Fla. INFORMATION: Carolyn Schauble,
Conv Chairman, U.F. Graduate
Engineering Ctr, PO Box 1918, Eglin Air
Force Base, FL 32542. Tel: 904/882-5614

APR 5-7—Office Automation Conf,
Moscone Ctr, San Francisco, Calif.
INFORMATION: Betty Lou Cooke,
American Federation of Information
Processing Societies, Inc, 1815 N Lynn
St, Suite 800, Arlington, VA 22209.

Tel: 703/558-3600
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APR 14-16—Local Networks and
Distributed Office Systems, Business
Strategy Conf and Expo, London Tara
Hotel, Kensington W8, England.
INFORMATION: Online Conferences
Limited, Argyle House, Northwood
Hills, Middlesex, HA6 1TS, UK. Tel:
(09274) 28211; Telex: 923498

APR 15-18, APR 22-25, and MAY
6-9—Computer Show and Office
Equipment Expo, Dallas, Tex;
Uniondale, NY; and Los Angeles, Calif.
INFORMATION: National Computer
Shows, 824 Boylston St, Chestnut Hill,
MA 02167. Tel: 617/739-2000

APR 21-28—Hanover Fair, Hanover,
West Germany. INFORMATION:
Hanover Fairs Information Ctr, PO Box
338, Whitehouse, NJ 08888. Tel:
201/534-9044; 800/526-5978 (outside NJ)

MAY 3-5—Acoustics, Speech and
Signal Processing Internat’l Conf, Paris,
France. INFORMATION: Prof Claude
Gueguen, Dept Systemes et
Communications, Ecole Nationale
Superieure des Telecommunications, 46
Rue Barrault, 75634 Paris, Cedex 13
France

MAY 10-12—IEEE Symposium on
Circuits and Systems, Rome, Italy,
INFORMATION: Institute of Electrical
and Electronic Engineers Inc, 6411
Chillum PI, NW, Washington, DC 20012

MAY 11-13—Society for Information
Display Internat’l Sym, Town-Country
Hotel, San Diego, Calif. INFORMATION:
L. Winner, 301 Almeria Ave, Coral
Gables, FL 33134. Tel: 305/446-8193

MAY 18-20—Northcon, Seattle Ctr
Coliseum, Seattle, Wash.
INFORMATION: Robert Myers,
Electronic Conventions, Inc, 999 N
Sepulveda Blvd, ElI Segundo, CA 90245.
Tel: 213/772-2965

MAY 25-27—Electro, Sheraton-Boston
Hotel, Hynes Auditorium, and
Commonwealth Armory, Boston, Mass.
INFORMATION: Robert Myers,
Electronic Conventions, Inc, 999 N
Sepulveda Blvd, El Segundo, CA 90245.
Tel: 213/772-2965

SEMINARS

Computer Technology and
Requirements for Federal Electronic
Regulatory Compliance Seminars,
various U.S. cities and dates.
INFORMATION: Don White
Consultants, Inc, International Training
Ctr, State Route 625, PO Box D,
Gainesville, VA 22065. Tel:
703/347-0030; Telex: 89-9165

Network Protocols Seminars, various
U.S. cities and dates in March.
INFORMATION: American Institute for
Professsional Education, 100 Kings Rd,
Madison, NJ 07940. Tel: 201/822-1230

MAR 9-11—Internat’l Zurich Seminar on
Digital Communications, Swiss Federal
Institute of Technology, Zurich,
Switzerland. INFORMATION:
Secretariat 82 1ZS, Miss M. Frey, EAE,
Siemens-Albis AG, CH-8047 Zurich,
Switzerland. Tel: +41-1-247 51 20

SHORT COURSES

MAR 2-5—Packet Switching Networks
for Modern Data Communications,
George Washington U, Washington,
DC. INFORMATION: Director,
Continuing Engineering Education
Program, George Washington U,
Washington, DC 20052. Tel:
202/676-6106; 800/424-9773 (outside DC)

MAR 9-12 and APR 20-23—VIO-Voice
Input/Output for Computers, Los
Angeles, Calif; Boston, Mass.
INFORMATION: Ruth Dordick,
Integrated Computer Systems, 3304
Pico Blvd, PO Box 5339, Santa Monica,
CA 90405. Tel: 213/450-2060

MAR 15-17—Fiber Optical
Communications, Arizona State Univ,
Tempe, Ariz. INFORMATION: Ctr for
Professional Development, College of
Engineering and Applied Sciences,
Arizona State Univ, Tempe, AZ 85287.
Tel: 602/965-1740

MAR 15-19—Structured Programming
and Software Engineering, George
Washington U, Washington, DC.
INFORMATION: Director, Continuing
Engineering Education, George
Washington U, Washington, DC 22052.
Tel: 202/676-6106; 800/424-9773
(outside DC)

MAR 22-23 AND MAR 24-26 —Review of
Pascal and Introduction to Ada, Univ of
Wisconsin-Extension, Madison, Wis.
INFORMATION: Avinash Vaidya,
Program Director, Dept of Engineering
and Applied Science, 432 N Lake St,
Madison, WI 53706. Tel: 608/262-8592

Announcements intended for
publication in this department of
Computer Design must be
received at least three months
prior to the date of the event. To
ensure proper timely coverage of
major events, material should be
received six months in advance.
Programs and dates are subject to
last minute changes.
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OS/RT IS THE FIRST PORTABLE REAL TIME
OPERATING SYSTEM KERNEL.

Now there’s a real-time operating system kernel
that optimizes the most precious resource of all:
programming time. So you can transport your spe-
cialized applications quickly and easily from one
processor to another —even from micro to mini to
mainframe. And devote your resources to develop-
ing new applications. Not reprogramming old ones.

OS/RT is ideal for electronic mail and message-
switching applications. Not to mention process
control, instrumentation, communications control
and simulation systems. That's because OS/RT is
written in “C.” One of the most memory-efficient,
code-conservative high level languages ever.

OS/RT is highly customizable. It includes
all the functions you'd expect, including dynamic
creation and destruction of resources, controlled
resource sharing, and asynchronous event sup-
port. And with a very small amount of processor-
dependent code, your applications are quickly
generated on any computer that supports a
“C"” compiler.

OS/RT is budget-efficient, too. It is available
in source code form with the rights for unlimited
binary license basis, for only $8,000.

Call DESTEK at (415) 968-4593 for com-
plete details on OS/RT. We're the company devel-
oping state-of-the-art software and networking
products to make your computing hardware
more productive.

The DESTEK Group, 1923 Landings Drive, Mountain View, California 94043

DESTEK,

WE BUILD ACCESS TO PRODUCTIVITY.







We call it the Mlicroworld.

The Microworld is being ushered in with a
modern revolution as important as all other
revolutions in human history. It’s changing the
way we live and work. We at Zilog are pioneering
the Microworld by making smaller, smarter,
faster microcomputers and microprocessors that
play vital roles in almost every device that
measures, computes, communicates, or controls.

There’s probably a Z80°in any sophisticated
business machine you can think of, and the
computer games industry is founded on it. Our
Z.8000™ broke the ice in the 16-bit Microworld,
and our new System 8000 delivers high perfor-
mance computing to people who couldn’t
afford it before. And these products are just the
beginning.

Zilog laboratories are working in unexplored
regions of the Microworld right now. So if you
want to be a citizen of the new world, if your
company has plans for prospering in the
Microworld, call us about our microprocessors,
microcomputers, or computer systems. We were
there in the beginning, and we’ll be there to
help power you into the future. Zilog Inc.,

1315 Dell Avenue, Campbell, California 95008.

Domestic
Scottsdale, AZ
(602) 990-1977
Campbell, CA
(408) 370-8000
Irvine, CA
(714) 549-2891
Van Nuys, CA
(213) 989-7485

Clearwater, FL
(813) 535-5571

Schaumburg, IL
(312) 885-8080
Burlington, MA
(617) 273-4222
Cedar Knolls, NJ
(201) 540-1671
Woodmere, OH
(216) 831-7040
Horsham, PA
(215) 441-8282
Austin, TX

(512) 453-3216

Dallas, TX
(214) 243-6550
Bellevue, WA
(206) 454-5597
International
Maidenhead
Berkshire, England
0628-39200
Minato-ku
Tokyo, Japan
03-587-0578

Z80 is a registered trademark of Zilog, Inc.
78000 is a trademark of Zilog, Inc.

Z ilo Pioneering
tﬁe Microworld.

An affiliate of EXON Corporation




THE DSD
FLOPPY SYSTEMS.

MORE OR LESS
JUST LIKE DIGITAL'S.

MORE FEATURES.
LESS MONEY.




When we designed our DEC®-compatible
storage systems, we kept one very important idea
in mind.

“Compatible” doesn’t mean “the same’’

So while our drives work perfectly with
Digital’s computers, they're also designed to give
you more than just compatibility.

Our 430 and 440 Floppy Systems are a case
in point.

The DSD 430. Your lowest cost
RXO02 alternative.

Budgets being what they are, you'll be
pleased to know there’s a single-sided, double-
density, 1I-megabyte floppy system you can buy at
a ridiculously low price.

But the best part is, even if it didn’t cost less,
the DSD 430 would still offer more than the
alternatives.

Like a built-in hardware bootstrap. LSI-11/23
4-level interrupts. On-board diagnostics. And
more. All with a low 5%” profile.

The DSD 440.
Your full-featured alternative.

Our 440 has all the features of the eco-
nomical 430, and then some.

Like our exclusive HyperDiagnostics,” a
built-in, stand-alone diagnostic system that lets
you test, exercise and debug without a CPU. And,
in many cases, lets you get back up and running
without a service call.

The 440 works with the PDP®-11 as well as
the LSI-11, and emulates both the RX02 and the
RX01. What's more, it also supports the new LSI-
11/23 Plus in the RX01 mode.

And the service and support to match.

Like the rest of our systems, we back up the
430 and 440 with DSD exclusives like our Rapid
Module Exchange ™ program, designed to give
you next-day replacement of a faulty module.
HyperService," which takes over when your
90-day warranty expires and covers everything.
And a DEC-compatible sales and support net-
work second only to Digital.

So you see, when it comes to a floppy for
your Digital system, there really isn’t an alterna-
tive. After all, why settle for something that’s just
compatible, when you can have a system that’s
incomparable?

Corporate Headquarters: 2241 Lundy Avenue,
San Jose, CA 95131. Eastern Region Sales and
Service: Norwood, MA, 617 769-7620. Central
Region Sales: Dallas, TX, 214 980-4884. Western
Region Sales: Santa Clara, CA, 408 727-3163.

SR B o
DATA SYSTEMS DESIGN

INTERNATIONAL SALES: Australia 03/544-3444; Belgium and Luxembourg 02/7209038; Canada 416/625-1907; Central and South America
(office in U.S.A.) 415/967-8818; Denmark 01/83 34 00; Finland 90/88 50 11; France 03/956 81 42; Israel 03/298783; Italy 02/4047648;]Japan 06/323-1707;
Netherlands 020/45 87 55; New Zealand 4/693-008; Norway 02/78 94 60; Spain 34/433-2412; Sweden 08/38 03 70; Switzerland 01/730 48 48; United
Kingdom 44/7073/34774; West Germany and Austria 089/1204-0; Yugoslavia 61/263-261.

_ HyperDiagnostics, HyperService and Rapid Module Exchange are trademarks of Data Systems Design, Inc

DEC aﬂd PDP are registered trademarks of Digital Equipment Corp.
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LETTERS TO THE EDITOR

To the Editor:
‘‘Automated Design of Computer Based
Systems’’ by Shawn Spilman (Nov 1981,
pp 161-174), was exceptional but for one
detail. Mr Spilman states that only raster
displays can perform rubber banding.
We use the DVST display in the refresh
mode to perform rubber banding as well
as other functions generally attributed
only to raster display performance.
Arguments over this application vary.
However, the fact is that it can be done
successfully.

Henry Schoenemann
Gerber Systems Technology, Inc
South Windsor, Conn

To the Editor:

I feel I must point out the misleading
aspects of the article, ‘‘Cartridge
Transport Disc Backup,’’ (Oct 1981, pp
141-146) by Darell Meyer. The most eye-
catching piece of the article is Fig 5, a
graph of dump time vs record size, using
a single-record buffer. Why anyone
would use a single-record buffer with a
streaming tape drive is beyond me. Even
a simple 2-track buffering scheme would
permit Mr Meyer’s chosen disk-tape
combinations to keep the tape busy, and
avoid repositioning completely. This
would permit 30-ips backup in file
management mode in 6 minutes, and
90-ips backup in mirror image mode in 2
minutes.

The memory requirement for this is
20k to 30k bytes, which would certainly
be available on any system I can think of
that would be likely to have a 10M byte
Winchester disk.

Finally, many low cost start/stop tape
drives have start and stop times signifi-
cantly faster than 60 ms (or 0.60 ms, as
given in Fig 4!), while retrieval require-
ments may demand the tape block size to
be much smaller than a full track. These
two factors can considerably increase
dump time for a start/stop tape drive.

Glen Seeds .

Systemhouse Ltd
Advanced Technology Div
Ottawa, Canada

The Author Replies:

Thank you for the opportunity to re-
spond to the letter from Glen Seeds of
Systemhouse Ltd. The point which Mr
Seeds raises is exactly the message of the
article. The article was intended to
highlight problems that system designers
need to be aware of, so that they can

22

address them intelligently. In the text
preceding the reference to Fig 5, it is
pointed out that several buffering
schemes, such as ring buffers, can be
used to minimize dump time. Fig 5 was
used to illustrate the effect of lack of
sufficient buffering.

The start/stop time for quarter-inch
cartridge uses DEI, PEREX, Tandberg,
and Kennedy product specs as a refer-
ence. These vendors represent the ma-
jority of products offered in this class of
products.

Hopefully this information will help
to clarify Mr Seeds’ comments.

Darell L. Meyer
Pertel Computer Corp
Woodland Hills, Calif

To the Editor:

Mr. Pasika’s letter and Peter Rony’s
reply in the October 1981 issue (p 28) re-
mind me of a recent experience with the
8255 in a multi-microprocessor system. I
had used the 8255 in single processor
systems for some time, but in this case I
was caught by an 8255 idiosyncrasy.
First, when the 8255 is reset, the ports are
all switched to inputs, forcing the port
pins to a high impedance state. At this
time the output latches are cleared to
logic zero. Second, if a port is subse-
quently programmed to be an output,
the pins will go to logic zero.

If some other device is monitoring an
8255 pin during a local reset, it will see the
high impedance state (equivalent to a
logic 1) followed by the logic 0. This
caused a problem in our system because
the device connected to the 8255 output
pin was not ‘‘informed’’ of the local
reset and merely responded to the logic 1
seen during the reset period. The par-
ticular task was moved to an ordinary
latch which could be maintained in a
known state during reset time.

Bob Schuchman
Datagraphix, Inc
San Diego, Calif

To the Editor:

Mr Dmoch’s comments (Letters, Nov
1981, p 24) on Terence M. Davis’s article,
‘““Powerful Graphics Tool Combines
Refresh and Storage Capabilities,”’ July
1981 pp 105-108, are well founded. I

agree that raster, DVST, and refresh
vector technology should be viewed
as coexisting—not competing—
technologies. Each will have optimum
application niches for many years to
come. Raster will dominate those ap-
plications demanding moderate resolu-
tion with lots of solid colors. Refresh
vectors are best suited for moderately
complex line drawings with lots of
dynamics. DVST displays are best for
very complex drawings with moderate
dynamics.

Mr Dmoch is victim of a common
error when he states that ‘‘vector refresh
terminals can generate high resolution
(4096 x 4096) displays.’”” Resolution is
defined as the ability to resolve adjacent
points by some criterion, such as
Rayleigh’s. Mr Dmoch is probably refer-
ring to 12-bit DACs used both in the vec-
tor refresh terminals and in DvVST
terminals. While this is an important
characteristic of terminals (it defines the
quantization error and hence the jag-
giness of, say, a circle), it has nothing to
do with resolution. The true resolution
of vector refresh terminals is closer to
1000 x 1000. DvsTs operated in the
storage mode have much higher resolu-
tion. This is due to the bistable nature of
the device, which enhances the Gaussian
spot into a sharp edge similar to a
printed page. This, together with the
absence of flicker inherent in DVSTs,
leads one to speculate that storage
displays should be superior, in terms of
user fatigue, to both raster and vector
refresh displays. Experiments designed
to address this issue are underway at
Tektronix and elsewhere.

Dr Carlo Infante
Tektronix, Inc
Beaverton, Ore

To the Editor:

The article on LM-2, ‘‘the LISP machine”’
(Oct 1981, pp 38-40) was interesting,
especially since this is obviously not a
very accurate machine. The article says
that in reply to 50!, it ‘‘fills the screen
with hundreds of digits.”” Since 50! has
only 65 digits (actually it equals 30,
414,093,201,713,378,043,612,608,
166,064,768,844,377,641,568,960,
512,000,000,000) there appears to _be
something wrong. Maybe it was printed
out in binary? That would take 215
digits (I won’t write it out).

Mark A. Sicking
Monsanto
St Peter’s, Mo



Color output for $1995. . .and less.

The Prism color printers from
Integral Data Systems give you great
color hard copy for |
less than you’d pay for|
most-other quality
colorless matrix
printers.

The fully optioned
132 column Prism ,
Printer turns complex |
data into colorful,
communicative infor- F
mation that you can

with proportional spacing and auto-
matic text justification make the Prism
Printer ideal for all your correspon-
dence requirements.

A new cut sheet feeder
automatically positions
- an 8Y2” x 11” sheet

_ for quick, hassle-free
loading, while a soft-
ware selectable

§ Sprint Mode lets

you fly through data

at over 200 cps. And if
"\ your requirement is for

really use. Practical mformatlon that
can help you develop ideas, make deci-
sions and effectively communicate
with others. Detailed inventory data,
lengthy sales analyses and financial
models can now be displayed more
clearly and precisely than ever before
with colorful text, charts and graphs.

And color is just part of the Prism
Printer story.
Text quality print at up to 150 cps,

only an 80 column printer, or if you
simply don’t need some of the perfor- -
mance features mentioned, other con-
figurations of the Prism Printer are
available for even less.

How much less? Contact your local
dealer to find out. Call toll free (800)
258-1386 (New Hampshire, Alaska
and Hawaii, call (603) 673-9100) for
your dealer’s name. He’ll color your
output affordable. . . at just $1995.
And less.

Affordable color. Now.
‘A Prism Printer™ from
Integral Data Systems

@
@
‘ Integral Data Systems, Inc.

A Whole New Spectrum of Imaging Ideas
Milford, NH 03055 Telex: 953032

L




LETTERS TO THE EDITOR

To the Editor:

The article by L. T. Pearson, ‘‘Extending
the Limits of an Rrs-232 Interface’ (Sept
1981, pp 163-166) is good but neglects
the effects of filter elements added by
the manufacturers of Rs-232 devices, who
may have looked at that same capaci-
tance limit. For example, the ‘‘simplified
EIA”’ interface on the Teletype model 40
printer uses a 1200-pF capacitor on the
RS-232 signal line. This cuts the available
cable length in half unless the data speed
is also kept down.

Several months ago I had a similar
problem with a modem, even though my
cable was only a few feet long. I was
developing a box to use a Racal-Vadic
VA3451P modem with an Apple II + and
an SSM AIO interface board with
automatic origination capabilities.
When I tried to test by accessing a local
computer dial-up facility at 1200 baud,
the responses indicated that the system
received garbage and refused the logging
information. I then tried the analog
loopback feature of the vA34sip. At 300
baud there were no errors in a test of an
hour or so, but at 1200 baud errors in
each line exceeded correct data returned.
In order to check the modem, a factory
test was run using the internal remote-
controlled digital loopback with the
report of perfect operation. Finally I
looked at the transmit data line with my
oscilloscope. I found the data integrated
to a triangular waveform. Tracing the
input circuit of the modem, I found that
the data are received in the modem by a
1489 but that there is a low pass filter
made up of a pair of 820-Q resistors and
a 0.1-uF shunt capacitor. Another call to
the factory disclosed that the capacitor is
correct. (See the Figure.)

820 Q 820 ©
XD 1489

|

0.1 4f

The RS-232 drivers in the SsM AIO card
are the same as Pearson’s Fig 2. At 1200
baud the input filter integrated the signal
to the extent that the voltage swings at
the 1489 barely exceeded the standard
+3-V thresholds at the extreme peaks.
The transition times (see Pearson’s
Fig 1) were the same as the bit length at
1200 baud—much greater than 0.04 T, .
For driving true RS-232 inputs with
cables there is nothing wrong with the
circuit shown in Pearson’s Fig 2, but it
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won’t drive the VA3451P modem. At the
expense of greater power dissipation, I
shunted the 3.3-kQ collector resistor
with 2.7 kQ; the errors at 1200 baud
disappeared, but with little margin. Hav-
ing both a 1489 and a 1488 in my control
box I used a section of each to make a
data signal buffer. With the totem pole
output of the 1488 supplying charge to
that 0.1-uF capacitor, operation has
been fine for several months (with the
exception of other modem failures).

I would term the driver circuit of
Pearson’s Fig 2 to be a ‘‘gentle’’ driver,
in that it is current limited to have no
more output capability than the RS-232
specification requires. That limited out-
put might be a problem if an attempt
were made to drive more than one RS-232
load at a time or a nonstandard input
like the vA3451p. 1 believe one of the
design features of the RS-232 standard is
the slower transition, which is an effec-
tive limiter of radiated rf noise from the
connecting cable. Conversely, using a
power driver (such as the 1488 with a
large capacitance in the receiving device)
will accentuate the transition signal cur-
rents and accentuate the radiated rf in-
terference. Since my clients and I tend to
use computing devices at the same time
we use radios and Tvs, limiting the rfi
makes us all happier. And we’re even
happier when the data transmissions are
accurate!

Dr Gerald N. Johnson
Electrical Engineer
Ames, Iowa

The Author Replies:

Regarding Mr Johnson’s question about
the possible omission of filter element
(ie, 1200-pF capacitor) in the cable
length calculation, this capacitance
would fall under the category of driver
or termination capacitance. On p 166 I
write, ‘‘Of course, driver and terminator
capacitance must be subtracted from the
total capacitance before determining the
capacitance to be allocated for the
cable.”’ The article goes on to say that
internal capacities of the driver or ter-
minator are small enough to be con-
sidered negligible. However, designers
or manufacturers can add any number
of capacitor values at their discretion.
Each value will modify the results, but
the above sentence specifies how they
are to be accounted for. They cannot be
(and were not) neglected!

Other engineers have designed their
own interfaces (drivers and receivers)
with no capacitance added, and have ex-
ceeded the values stated in the article.
This is possible; however, it is pointed

out that though their interface worked,
they were running outside the RS-232
standard and taking their chances—in
this case on crosstalk between lines.
Any article has greater value when it
provides a solution to a wide range of
problems or is directed towards a large
scope of applications. Thus, the intent
behind my article was not to emphasize
one particular design case, though one
was used to serve as an example (no filter
capacitors). The equations are general
and handle the filter capacitor situation
as described in the article. However, the
addition of sophisticated filtering,
beyond a simple capacitor, requires
redefining the circuit model. This is an
exception to normal use and beyond the
intended scope of the article. Mr
Johnson even states in his letter that the
VA3451P is a non-standard input.

L. T. Pearson
Federal Aviation Administration
Pomona, NJ

To the Editor:
In your Nov 1981 editorial (p 11) you
mentioned direct execution of high level
languages, but forgot to add ‘‘user
friendly’’ and ‘‘nonprocedural’’ to the
qualifying adjectives. These adjectives
represent a basic requirement for un-
trained computer—or maybe ‘‘informa-
tion machine’’ is more appropriate here
—users. With the advances in hardware
and the concepts of dynamic machine
architecture through accessible micro-
code, such languages are already on the
way. PROLOG is an excellent example (a
brief description appears in the article
‘““PROLOG, in the Nov 1981 issue of BYTE
magazine).

Keep up the good work with Computer
Design—it’s an excellent publication.

George J. Freidkin
Cord Consulting Co
University, Ala

The Editor Replies:

You are quite correct in calling attention
to the “‘user friendly”’ requirements. I’m
afraid I made the tacit assumption that
‘“‘user friendliness’’ is a foregone re-
quirement even for high level systems
and languages designed for the accom-
plished programmer. There is nothing
more frustrating to the experienced pro-
grammer than to have to wade through
someone else’s undocumented idiosyn-
crasies. Hopefully those days are draw-
ing to a close and self-documenting and
auto-prompting techniques will become
the rule rather than the exception.



HM-2719

HM-2713

excellence

3 UNEXCELED QUALITY 2. CONSISTENT SUPERIOR
PERFORMANCE 3. SURPASSING EXPECTATIONS.

HITACHI KNOWS HOW.

Example: While others jumped the gun with
various types of color monitor technology, Hitachi
carefully developed an adjustment free and cost-
effective IN-LINE GUN system. In fact, since 1979
Hitachi in-line gun RGB monitors have saved both
hours and money for manufacturers and engi-
neers alike.

Example: While others promise high conver-
gence, Hitachi delivers. In fact, the newest Hitachi
1,000 line color monitor
(HM-3619) has an amazing
Digital Dynamic Conver-
gence™ of within 0.3mm.

@ HITACHI AMERICA LTD. 1982

COLOR DISPLAY MONITORS -+

6 PEARL COURT, ALLENDALE, NJ 07404
3540 ARDEN ROAD, HAYWARD, CA 94545

This means clearer, sharper pictures.

Example: While others sell you then leave
you, Hitachi offers a service commitmentthatis
second to none. In fact, due to Hitachi’s reliability,
modular construction, single PCB, and low power
consumption, downtime is nearly eliminated.

Discover more examples of Hitachi know how
from your Hitachi Color Monitor representative or
call: East: (201) 825-8000 or West: (415) 783-8400.

c H l MODEL: | HM-3619 | HM-2719 | HM-1719
— H Vv BV H v
é‘}ﬁ e Resolution: | 1280/1024 | 960/720 720/540

CLEARLY THE FINEST

Convergence:|0.1/0.3mm| 0.5/1.0mm| 0.6/1.2mm
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IN AVWORLD
FULL OF MEDIA HYPE,
HOW DID DYSAN
COME SO FAR
SO QUIETLY?

Or so fast? We didn't become a $100
million-plus company in less than
nine years by producing just any
magnetic media. We did it by making
the best. The best in disc packs. In
single rigid discs. In disc cartridges.
In diskettes. And in mini-diskettes.
Many major OEM's have recognized
the difference that Dysan quality
can make. And have endorsed it
with their own private label.

Today, there are sales offices and
distributors in the United States and

Dysan Corporation, U.S. Sales Offices:

throughout the world, selling and
servicing Dysan precision magnetic
media...to OEM’s, end users and
retail outlets. If our media was just
like everyone else’s, we never would
have come this far this fast.

Precision magnetic media from
Dysan. Our media says it all.

For the location of the Dysan sales
outlet nearest you, contact Dysan at:
(408) 988-3472 Toll Free: (800)
538-8133 Telex: 171551 DYSAN
SNTA TWX: 910-338-2144

St. Louis, MO, (314) 434-4011 / Sunnyvale, CA, (408) 730-2145 / Sherman Oaks, CA, (213)
907-1803 / McLean, VA, (703) 356-6441 / Irvine, CA, (714) 851-9462 / New York, NY, (212)
687-7122 / Schaumburg, IL, (312) 882-8176 / Fair Oaks, CA, (916) 966-8037 / Glendora, NJ,
(609) 939-4762 / Bellevue, WA, (206) 455-4725 / Atlanta, GA, (404) 952-0919 / Arlington, TX,
(817) 261-5312 / Burlington, MA, (617) 273-5955 / Rocky River, OH, (216) 333-3725 (in
Cleveland) (412) 261-0406 (in Pittsburgh) / Livonia, M, (313) 525-8240

Dysan Magnetic Media is also available Worldwide:

Argentina, Australia, Austria, Belgium, Brazil, Canada, Chile, Colombia, China, Denmark, Ecuador,
Finland, France, French Polynesia, Greece, Guatemala, Hong Kong, Iceland, India, Israel, Italy,
Ireland, Japan, Korea, Malaysia, Martinique, Mexico, Netherlands, New Zealand, Norway, Peru,
Philippines, Puerto Rico, Saudi Arabia, Singapore, South Africa, Spain, Sweden, Switzerland,
Taiwan, Thailand, United Kingdom, Uruguay, Venezuela, Western Germany.

Dysan Flexible Diskettes are also available from all Computerland Stores, Sears Business
System Centers, and many independent computer outlets nationwide.




Dysan
CORPORATION

Our Media Is Our Message

5201 Patrick Henry Drive
Santa Clara, CA 95050
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CAD/CAM systems and software supply cost-effective tools
to keep pace with growing design automation needs

oday’s products and production

technologies require more complex
design and design documentation for
manufacture. As a result, the produc-
tion cycle is stretched. Since getting
products to market rapidly is the key to
a company’s economic success, automa-
tion of the design process has become
essential. CAD/CAM equipment manufac-
turers are filling this need.

Two factors have been primarily re-
sponsible for the development of CAD/
CAM systems as cost-effective tools for
industry. These are lower cost, high per-
formance computer hardware and sophis-
ticated turnkey software packages for
specialized applications. Some of the
trends showing potential for the future
are lower priced systems that provide all
current capabilities, in addition to more
powerful systems that will support all
processing and data management require-
ments for product design, engineering
analysis, ard manufacturing operations.

Turnkey systems

CADMAX-1, from Vector Automation,
Inc, Village of Cross Keys, Baltimore,
MD 21210, combines vector stroke re-
fresh display techniques with bit slice
processor technology in a design and
drafting system for electrical schematics.
The system results from the company’s
attempt to produce a state of the art
system at a price within reach of small
and medium sized users.

The $66,200 turnkey standalone CADD
system uses a 21” (53-cm) vector stroke
refresh display with 4096 x 4096 resolu-
tion as its graphics terminal. A bipolar
bit slice processor gives interactive users
instantaneous response and can operate
up to 56 workstations without degrada-
tion. Optional multicolor plotter and
digitizer are also supported.

A data tablet enables entry of design
and drafting commands; a separate
95-key Ascli keyboard allows text entry.
Online storage is provided with a Win-
chester disk; a magnetic tape cartridge
maintains a duplicate set of drawing files
for backup, and is used to install soft-
ware and communicate drawings to
other like systems.

Another multistation system priced
under $70,000 from Drafting Dynamics,
Inc, 4615 Industrial Ave, Suite H, Simi
Valley, CA 93063, the ON/LINE provides
high performance CAD/CAM for PC
boards and schematics. With this sys-
tem, one drawing can be digitized, while
another is being edited or designed on
the CRT and the pen plotter is producing
a third.
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The minicomputer based system auto-
matically produces drill tapes, photoplot
tapes, wire lists, and parts lists. It can
also perform schematic to PC board con-
tinuity checks. Software and symbol
chip libraries are supplied with the basic
system.

In addition, a bit slice graphics pro-
cessor used within its Systems 52 and 54
has allowed Nicolet cAp Corp, 2450
Whitman Rd, Concord, CA 94518, to
significantly cut prices of these systems.
The multiprocessor systems use a 16-bit
DEC LSI-11/2 controller and the Tektronix
16-bit bit slice processor with 128k bytes
of onboard memory.

System 52, built for high speed digi-
tizing, is constructed around the Tek-
tronix 4052 desktop computer with a high
resolution 11” (28-cm) direct view
storage tube display, integral keyboard,
magnetic tape cartridge drive, and joy-
stick. A DEC LSI-11/2 processor, two dual-
density floppy disks with DMA control-
ler, and 36” x 48" (91- x 123-cm)
digitizing tablet complete the $37,465
system.

Built around a Tektronix 4054 with 19”
(48-cm) display and thumbwheel driven
crosshair cursor, the System 54 has been
reduced in price to $44,965. The high
resolution screen on this unit allows
complex drawings to be panned or speci-
fic details to be zoomed in. Layout
elements are automatically positioned
on the grid as specified, permitting

rapid, accurate component by compo-
nent design. Layers of the drawing can
be displayed together or separately; all
layers are corrected simultaneously when
a change is made.

Graphics processors

Claiming to extend turnkey CAD/CAM
systems into interactive engineering
analysis, analytical processing unit (APU)
from Computervision Corp, 201 Burl-
ington Rd, Bedford, MA 01730, supplies
computer power and processing archi-
tecture necessary for execution of com-
putationally complex analytic programs
such as finite element analysis, kinemat-
ics, and advanced printed circuit and
integrated circuit routing packages.

An extension of the distributed pro-
cessing architecture used in the Designer
v, the 32-bit cache based processor has
an integral floating point accelerator. It
supports interactive analysis functions
without degrading graphics performance.

Running the cvMmos virtual memory
operating system, the processor supports
programming languages that include
FORTRAN 77/66, PL/1, and Pascal. Thus,
users can integrate existing analysis pro-
grams and develop their own analysis
software. Hardware and software ele-
ments of the system are fine tuned to
specific CAD/CAM requirements.

The APU can be shared by up to eight
CcGP-200X central processors. This multiple

(continued on page 32)

cGP-200Xx Computervision graphics processor (right). APU, a 32-bit processor (far
right), attaches to the CGP-200X, and provides computer power and processor
architecture necessary for complex analysis programs. Both are integral part of
Designer system that includes monochromatic and color raster workstations
(center) and disk storage modules (left).



Fatten your profits with NEC disks.

NEC

NEC Information Systems, Inc.

performance Winchester has  As a first step to fattening your profits. ..

a field-proven 10,000-hour  Send for information on NEC disks, or call
MTBF and an MTTR of  your nearest NEC sales office.

AN\ only one hour. Plus, it NEC Information Systems, Inc.

|Jj offers optional off-line 5 Militia Drive, Lexington, MA 02173
microprocessor-diagnostic ,

They're less expensive going in, and
that’s only the beginning.

Our disks also give you extra
margins which no competitive
products can touch. Here’s how.

Built-in quality plumps up profits.

Take our NEC Soft-Touch™ dual- g s L¢3
ded doubl P ik All of this translates | §g8
sided double-density 8-inch diskette 8 tha Kindnt

drive. It gives you a media life of Our Soft-Touch 8-inch
e diskette drive has a mean value you

more than six million passes, e dotiete Wireof © ake 1o
nearly double that offered by other 15,000 hours. That's nearly 1

suppliers. The entire drive has a 8 i bk
field-proven mean time between failure ;
(MTBF) of 15,000 hours, nearly twice the Our 15 years of disk- o

bank.

industry average. building experience
NEC technologically reduced the parts in pays off. . WA/ N -
our high-performance 8-inch Winchesters. ~ We know disks, we know == s : > A, " %
As a result, we eliminated the need for how to build them, and we ke ' 2 o
periodic maintenance, extended MTBF to know how to keep them run- v &
more than 12,000 hours (about five years ning. As a result, we've got features Because we manufacture almost every part in all
of normal operation) and cut mean in our disks that give you, and your our 'dzlsks, we can assure the Ingk lolerance engineering,

: : : . f hassle-fr ! rigid quality control in selection of raw materials,
time to repair (MTTR) to 30 minutes. customers, years of hassle-Iree ServiCe. .4 autention to production details that guarantee
Our 14-inch, a1 mega—byte high— you years of trouble-free operation.

Qur significantly better diskette drive DOA rate reduces test and inspection time, saving you hundreds of dollars.
NEC Soft-Touch™ DOA rate:

Other diskettes’ DOA rate:
as much as 10%.
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The new HP

youd think you were




1000 Model 65
sitting at a mainframe.

Now you can tackle your large applications without breaking your budget.
That’s because our new HP 1000 Model 65— with a powerful real-time
operating system and advanced memory management scheme—can
handle jobs that previously required a mainframe computer. And do it at
a minicomputer price.

Extended code space for programs.

Virtual memory for data.

The key to the Model 65’s new power is our enhanced RTE-6/VM
operating system. Using an Extended Code Space segmentation scheme,
RTE-6/VM lets you compile, load and execute large programs (approach-
ing 25,000 lines of FORTRAN code), or convert them from other com-
puters. And because RTE-6/VM uses a virtual memory design, these
programs can access a huge 128 megabytes of data—transparently. So
your programs can virtually be as large as the application requires.

Getting a head start on development.

A Model 65 development system gives you maximum HP 1000 power in
one fully-configured package. You start with RTE-6/VM, floating point
hardware and one megabyte of high-performance main
memory. You also get our award-winning IMAGE data
base management system; FORTRAN 77, Pascal and

Macroassembler; a 16 Mb fixed disc with integrated
tape cartridge; and a powerful graphics terminal to

use with our Graphics/1000-1I software. All for less
than $65,000.

Third parties play a part.
If you're a software supplier, just picture your
big applications on the Model 65. The cost of the
“total solution” to your customer will be signifi-

cantly lower. Which means more systems can
be sold. And that’s just the idea behind our new

HP PLUS program, where selected software A one megabyte Model 65
li t ith HP to bis # development system is
suppliers team up wi 0 bring competl- priced at under $65,000.

tively priced, quality solutions to the market-
place. And if you’re an OEM, our volume discount schedules make.
these systems even more attractive.

For more information, call your local HP sales office. Or write
Hewlett-Packard, Attn: Joe Schoendorf, Dept. 12128, 11000 Wolfe Rd.,
Cupertino, CA 95014.

You can see the HP 1000 working on factory applications at Pro-
ductivity "82. Watch your newspaper for more details.

When performance must be measured by results.

(6'0 HEWLETT

PACKARD

Price U. S. A. list; subject to change without notice. HPTC-70
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processor architecture allows config-
uration of systems having more than 50
workstations. The processor is priced at
$150,000 and will be available in the sec-
ond quarter of 1982.

In addition, cGP-200X extends the
cGp-200 functionally distributed proces-
sing computer to improve performance
and functionality without making exis-
ting hardware, software, and data bases
obsolete. The machine quadruples the
size of the virtual memory space, sup-
plies eight times the physical memory
capacity (8M bytes), and expands the
amount of microcode devoted to CAD/
CAM. Online disk capacity and disk
channel bandwidth have also been in-
creased. Integral remote diagnostic
capability allows system problems to be
diagnosed from remote sites.

Applications software

Among recent software releases aimed at
the CAD/CAM area are automated
packaging and placement and 3-dimen-
sional geometrical design packages that
unite design and manufacturing through
a common data base. Also available
from Applicon Inc, 32 Second Ave,
Burlington, MA 01803, is a CADAM
package that runs on a minicomputer
rather than a mainframe.

Designed to improve routine comple-
tion of printed circuit boards designed
on a CAD/CAM system, Applicon’s
packaging and placement program auto-
mates the time consuming, error prone
tasks of packaging and placing compo-
nents and back annotation. This signifi-
cantly reduces keying errors, since
schematic text associated with a design
need not be manually entered. It also
cuts the time required using manual
methods.

Back annotation, the process of re-
cording pin and component assignments
back to the original schematic drawing,
is also handled automatically. This cuts
the time required from hours to minutes.

Compatible with 9845 desktop compu-
ter systems, EGS/45 software from
Hewlett-Packard Co, 1820 Embar-
cadero Rd, Palo Alto, CA 94303, offers
general drawing, PC board layout, and
schematic drawing capabilities. The
package, created for use by electronic
circuit and PC board designers, increases
individual productivity, saving up to
50% of the time required using manual
methods, and is a key element in HP’s
concept of a manufacturer’s productiv-
ity network.

General drawing core, schematic
drawing, and PC board layout modules
are available individually or as part of
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PC board schematics can be generated
using the Hewlett-Packard EGS/45
engineering graphics system. Saving up
to half the design time required for
manual methods, the system runs on
an HP 9845 desktop computer.

the package. Required to use the other
modules, the general drawing core is
used to create engineering drawings
from primitive elements. Primitives and
library parts are viewed on the CRT.
Screen editing commands allow objects
to be copied, moved, or repeated.

Interactive layout or digitizing of 32"
x 32” (81- x 81-cm) multilayer boards
with 0.001” (0.025-mm) resolution is
supported by the PC board layout
module. Tooling outputs for use in
manufacturing are automatically genera-
ted, and users can obtain plots to verify
layout accuracy, paper tapes to feed NC
controlled drilling machines, and mag-
netic tapes to drive photoplotters.

The schematic drawing module pro-
duces electronic schematics and auto-
matically generates materials lists.
Appropriate library symbol modifica-
tion also enables this software to pro-
duce other types of diagrams.

Modular structure of the system
allows BASIC routines to be developed to
process drawings created with any
module in the package. Routines fit into
the program structure and appear as just
another module.

Hardware recommended for use with
the package includes HP 9845C, assembly
execution ROM, graphics tablet, drafting
plotter, and mass storage device.

To extend graphics capabilities of its
4300 and 3081 computer systems in
engineering and manufacturing areas,
International Business Machines Corp,
Data Processing Div, 1133 Westchester
Ave, White Plains, NY 10604, offers
two CAD programs and support for the

CADAM system under the VM/370
operating system. The CAD packages,
developed by Dassault Systemes of
Paris, France, and Structural Dynamics
Research Corp of Milford, Ohio, pro-
vide functions for 3-dimensional and
solid geometrical conceptual design
evaluation, as well as engineering mod-
eling and analysis.

CATIA, Dassault Systemes’ computer
graphics aided, 3-dimensional interac-
tive application package, allows direct
construction of 3-dimensional objects
on IBM 3250 graphics display systems.
Modules include wireframe geometry,
surface geometry and numerical control,
polyhedral solid geometry, and kinemat-
ics. Design data from these modules can
be passed to a CADAM system.

The CAEDS graphics system developed
by SDRC has pre- and postprocessing
capabilities for model generation and
checking. Interfaces are provided to
CADAM and finite element analysis pro-
grams; graphics output of user models is
provided either before or after analysis.
The program can significantly shorten
the overall design process by evaluating
key structural points on a computer gen-
erated model rather than a full scale
mockup.

Another CADAM system allows users
to offload work from mainframes onto
midrange minicomputers. Offered by
Perkin-Elmer Corp, Computer Opera-
tions, 2 Crescent Pl, Oceanport, NJ
07757, for use on its 32-bit minicompu-
ters, this system, developed and used by
Lockheed, has previously been available
only on mainframes.

CADAM (computer graphics aug-
mented design and manufacturing) is an
interactive general purpose design and
drafting system containing analytical
design aids for use in 3-D design, design
drafting, and NC parts programming.
The system enables engineers to work in
an interactive environment. Designs can
be enlarged 100 times or more to permit
the smallest details of a complex struc-
ture to be examined.

CADAM software ties design and
manufacturing disciplines together
through a common data base, thus per-
mitting better communications between
those functions. Perkin-Elmer’s use of
midrange computers in the distributed
graphics system enables the full attri-
butes of the system to be placed at the
designer’s desk, thereby enhancing
engineering/design productivity.

Upcoming distributed graphics prod-
ucts supporting and enhancing CADAM

(continued on page 33)
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will provide sufficient processing power
to supply rapid interactive response.
Both hardware and software products
will be fully supported by the company.

Integrated service networks

Taking the user from concept to finished
product, the ICEM approach from Con-
trol Data Corp, Box O, Minneapolis,
MN 55440, integrates engineering and
manufacturing products and services. It
includes a library of engineering oriented
application packages ranging from
design, modeling, analysis, and drafting
to mechanical and structural analysis
and on to numerical control of machine
tools.

Control Data’s Integrated Computer
Aided Engineering and Manufacturing
(ICEM) program takes users from
beginning concept to finished product.
Here, CD/2000, an ICEM program, is
used to create a crane gear for display
on the terminal screen.

Integration of programs within a data
library system serves as the ‘‘missing
link”” to CAD/CAM by allowing online
storage and retrieval of huge volumes of
data. Access to the data is provided
through a workstation based on the
Tektronix 4114-30 graphics terminal. Also
important to the package is an initial
graphics exchange specification (IGES)
program developed to provide a com-
mon file structure for data generated by
interactive design drafting systems. With
IGES, all automated drafting systems
have access to a shared data base main-
tained on computers at Control Data’s
Cybernet services network or on Cyber
700 series computer system.

In addition, a link has been estab-
lished between Synthavision—the com-
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pany’s geometric modeling product—and
CD/2000—its automated design and
drafting system. This link facilitates
online transfer of modeling data to the
design and drafting function.

A joint venture involving General
Electric Co and Structural Dynamics
Research Corp, GE-CAE International,
Inc, 300 Techne-Center Dr, Milford,
OH 45150, aims to ‘‘close the loop”’
between technology and industry to in-
crease productivity. Offering various
CAE related computer services through a
network of service centers, SDRC will
provide the software link which, coupled
with GE automation products, will pro-
vide an integrated system of design,
analysis, and processing planning
automation.

As the focal point of the SDRC com-
puter aided engineering software system,
SYSTAN automates the system analysis
process. Allowing easy extraction of
component and connector data from test
results, finite element analysis results,
and data banks, the software handles
units and coordinate system compati-
bility automatically. Graphics capabili-
ties, including color display, provide
versatility in displaying verifying compo-
nents and system models. Forced
response results and animated mode
shapes can also be displayed.

Other products in the software system
are the graphics system for finite element
model preparation and results display,
FRAME for general finite element
analysis, IMP for analysis of
mechanisms, MODAL-PLUS for modal
analysis from experimental data, and
FATIGUE for fatigue life estimation from
experimental or analytical strain data.

System elements are available on DEC
and 1BM systems and those of some other
manufacturers. Products will be distri-
buted through General Electric Informa-
tion Services Co and through a network
of Productivity Centers where users will
be able to experiment with CAD/CAM
and CAE.

—Peg Killmon, Senior Editor

Vector Automation,

Inc —Circle 240 on Inquiry Card
Drafting Dynamics,

Inc —Circle 241 on Inquiry Card
Nicolet CAD Corp —Circle 242 on Inquiry Card
Computervision Corp —Circle 243 on Inquiry Card
Applicon Inc —Circle 244 on Inquiry Card
Hewlett-Packard Co —Circle 245 on Inquiry Card
IBM Corp —Circle 246 on Inquiry Card
Perkin-Elmer Corp  —Circle 247 on Inquiry Card
Control Data Corp —Circle 248 on Inquiry Card
GE-CAE International,

Inc —Circle 249 on Inquiry Card

INTEGRATEDICIREUNS;

ul

Products and services offered
for voice synthesis applications

Iexas Instruments Inc has announced
several additions to its line of speech
technology products, including a speech
development system (SDS), a speech
evaluation board, upgrades in its ex-
isting TMS5100 and TMS5200 series voice
synthesis processors (Computer Design,
July 1980, p 166), and three additional
speech ROMs.

sDs is intended for OEMs who wish to
design synthesized speech vocabularies
into their proprietary products. The
system enables users to develop,
analyze, and edit custom vocabularies.
Two major hardware components are
used. The MultiaMpLUS™ development
system is a high performance, general
purpose minicomputer that provides a
computing environment for speech-data
processing and utility execution. The
second component is the data collection
processor. It is an intelligent slave to the
minicomputer, and provides linear A-D
and D-A conversion of 12-bit accuracy. It
also includes the necessary anti-aliasing
and signal reconstruction filters that are
required to collect and play back speech
signals.

Users of SDS can record, store, and
edit any kind of linear predictive coding
(LpC) speech. The system has complete
facilities for both analysis and construc-
tive synthesis, and can interactively edit
text, phoneme, allophone, and LPC data.
It will generate speech from text,
phoneme, or allophone inputs. Friendly
system software leads users through the
vocabulary generation process. SDS
allows users to control every step of
vocabulary development from initial
script generation to programming
EPROMS.

System pricing varies, dependent on
the hardware included. A typical con-
figuration including the development
system, data collection processor, and
SDs software costs $97,630, with delivery
60 days ArRO. Companies who cannot
justify the cost of sps, do not have staff
or experience, or do not have extensive
requirements in vocabulary develop-
ment, can avail themselves of SDS
capabilities at Regional Technology
Centers (RTCs) established by the com-
pany in Chicago, Ill; Boston, Mass; Los
Angeles and Sunnyvale, Calif; and
Atlanta, Ga. Another RTC is scheduled
for opening in Dallas, Tex early in 1982.

(continued on page 34)
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TMSK202 speech synthesis evaluation kit
is used to evaluate TI’s speech synthesis
products for 8- and 16-bit
microprocessor based systems. Voice
synthesis processor can produce male,
female, and children’s synthesized
speech as well as variety of sound
effects. EPROM and two VROMS store
total of 256 words, phrases and
sounds. These can be linked together
by user and output to amplifier as
synthesized speech.

TMS5100 series evaluation board is a
handheld battery operated unit designed
for engineers and customers who want a
standalone demonstration of synthe-
sized speech quality. Through its inte-
gral speaker it can produce one to eight
phrases, selectable via a rotary switch, at
the touch of a button. The board is used
to evaluate and demonstrate the 4-bit
5100 series voice synthesis processors and
to provide a basic understanding of the
company’s voice processors.

Except for a power supply, the board
does not require any external hardware
or software. Components include the
TMS5100 voice synthesis processor and
the T™Ms2532 32k-bit EPROM that stores
eight phrases of synthesized speech, each
of about 3-s duration. A wide range of
phrases can be selected from TI’s speech
library and stored in EPROM. Suggested
single-quantity price of the evaluation

board is $99. It is available from
authorized distributors.
Additional ROMs and - larger

vocabulary have expanded the TMSK101A
and TMSK202 speech synthesis evaluation
kits. Increasing the number of ROMSs
from one to three offers a larger choice
of words. The TMSK101A contains 289
words or phrases, and the TMSK202 has
241 words or phrases plus 15 sounds.
Compatible with control logic or most
4-bit microcomputers, the TMSK101A
contains a TMS5100 voice synthesis pro-
cessor. This single-chip synthesizer pro-
duces good quality speech at a low
(1200-bps) data rate. The kit also in-
cludes a vM61001 vocabulary ROM (VROM)
containing 204 phrases, a VM71001 with
50 phrases, and a VvM71002 with 35
phrases. Each item in the EPROMs can be
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individually accessed and concatenated
to form phrases and sentences.

Kit TMSK202 evaluates voice synthesis
capability on 8- or 16-bit microprocessor
based systems. It contains a TMS5220
voice synthesis processor, VM81002
EPROM with 15 sounds, VM61002 ROM
with 206 phrases, and vM71003 with 35
phrases. The latter ROM incorporates
female synthesized speech. The kit’s on-
chip FIFo buffer allows speech to be held
in the host microprocessor or stored in a
custom ROM.

Both kits use the LPC technique; both
speech synthesis processors incorporate
a 10-stage lattice filter that electronically
simulates the human vocal tract. The
kits implement the filter with an array
multiplier that performs 200k
multiplications/s to accurately generate
up to 10k speech samples/s. Furnished
with documentation for implementation
into various applications, the kits are
available for authorized distributors.
Prices in quantities of one to four are
TMSK101A, $45, and T™MSK202, $60. Dis-
counts are applicable for larger quan-
tities.

Three devices have been added to the
company’s series of VROMs, which store
standard synthesized speech vocabu-
laries. VMé61003 stores weather related
words, VMé61004 words dealing with
military applications, and VM61005 words
relating to avionic equipment and condi-
tions. Suggested distributor pricing for
each of the three VROMs in single quan-
tity is $11.65. Texas Instruments Inc,
Central Literature Response Center
(sc-346), PO Box 202129, Dallas, TX
75220.

—Jim Hughes, Senior Editor
Circle 250 on Inquiry Card

Bipolar linear arrays handle

high output current

A series of 14 bipolar linear array
devices was recently introduced by
Micro-Circuit Engineering (MCE). Called
UnirAys, the devices are fixed compo-
nent arrays, to which metal interconnect
is added, producing a custom circuit.
Arrays are supported by a design pro-
gram that enables a circuit designer with
little or no 1C design experience to design
a custom IC. These designs are com-
pleted in a few weeks at a cost lower
than that of a full custom circuit.
Preprocessed arrays are stocked in the
factory with transistors, resistors, capa-
citors, and gates defined. MCE then con-
nects these components as indicated in
the customer’s layout. Normally, the
customer does the design and layout, but
if requested, the company will do both
(or just the layout) at a nominal charge.

Ten of the recently announced parts are
improved 20-V versions of A20 stan-
dards. One part is an improved version
of Interdesign’s 40-V MoD. Three of the
devices, one 20-V part and two 40-V
parts, are proprietary linears.

The company is claiming a significant
performance increase as a result of N +
sinker diffusion fabricating. This pro-
cess results in a low-value saturation
resistance that gives the user a choice
between higher output current or lower
saturation voltage and reduced power
dissipation.

With the increased capacity for output
current, typically 50% greater than that
offered by industry standard parts, the
series meets industrial/process control,
instrumentation, medical electronics,
and military equipment requirements.

The three unique and improved bipolar
arrays are the 20-V A20ws, and the 40-V
A40AS and A40BS. The 20-V array has 464
components on a 117- x 102-mil (2.97- x
2.59-mm) die and 24 bonding pads. Active
components include small signal and
medium current npn transistors, in addi-
tion to lateral dual-collector and vertical
pnp transistors. Total diffused resistance
is 443 kQ with 200-Q to 3.6-k{2 capacities.
There are also ten 30-k{2 pinch resistors.
The 40-V A40BS has 218 components, in-
cluding small signal, medium current,
and common-collector npn transistors;
lateral single-collector and vertical pnp
transistors; and Schottky diodes. Total
diffused resistance onchip is 161 kQ2. The
40-V A40AS has 245 components, in-
cluding small signal and medium current
npn transistors; lateral quad-collector,
lateral 6-emitter, and vertical pnp tran-
sistors; and diffused and pinch resistors.
The total diffused resistance is 237 k2.

These semi-custom ICs can be pack-
aged in a variety of housings. Offerings
include ceramic and plastic DIPs, ceramic
side-brazed DIPs to TO-92 plastic, ceramic
flatpacks, metal flatpacks, multilead
metal cans, TO-66, TO-3, and T-220 power
packages. The package variety covers 3-
through 40-lead requirements.

UNIDES is the company’s array devel-
opment and evaluation system. UNIDES
is a self-prompting IC design program.
For example, a UNIDES breadboard con-
sists of a printed circuit board mounted
in a supported fixture. It contains a silk
screened geometrical layout that corres-
ponds to a particular worksheet. The
breadboard has monolithic 1C compo-
nents in discrete form ready for inter-
connection by the user with a set of
patch cords provided. It also has an
onboard tester to check performance of
the kit parts. Micro-Circuit Engineering
Inc, 1111 Fairfield Dr, West Palm
Beach, FL 33407. Circle 251 on Inquiry Card



Vincent van Gogh would have given his leftear
foran AED5I2 graphics terminal.

To impress his

young paramour,

van Gogh cut

off a piece of his

right ear. He

simply couldn’t

live without love. Nor could he live

without the vibrant colors of his craft

—which is why he’d have given his

left ear for the powerful graphics and

imaging capabilities of the AED512.
This intelligent, full-color raster

graphics terminal would have given

van Gogh the purity and intensity

of color he demanded—with a palette

of 16.8 million hues. The ability to

display 256 colors simultaneously. Plus
two serial interface ports. Half-second
image transfers by DMA. Emulation
of the Tektronix 4010 family. And a
price tag even an artist could afford.

Besides the striking self-portrait
displayed here on the ‘512 screen,
van Gogh would have been able to
produce equal masterpieces in
CAD/CAM, animation, business
graphics, cartography and TV
production.

He would certainly have joined
our Graphics User Group to trade
techniques with others in this growing
colony of AED graphics masters.
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You, too, can join the AED colony
and create your very own master-
pieces. With the AED512. Call or
write us today for a free brochure, full
technical specifications, and informa-
tion about our 16 demo diskettes.
Advanced Electronics Design, Inc.
440 Potrero Avenue, Sunnyvale,

CA 94086. Phone 408-733-3555
TELEX 357498

Sales Offices: LA 213-907-8811
Detroit 313-352-4290/ New Jersey
201-238-6322 / Boston 617-256-1700.

ADVANCED

ELECTRONICS
DESIGN, INC.




Everybody knows it’s
tough to get high-density,
high-speed PROMs. And
16K PROMs use too
much board space. And
adding registers takes
too much board space

and power. Everybody IMOX™ is our advanced
knows that. ion-implanted, oxide-

Everybody’s wrong.  isolated process. It shrinks
the space between tran-
sistors, cuts capacitance,
and decreases size.

Thanks to IMOX
we've got 16K PROMs
that can do 35ns, very
tast registered PROMs
that use a third of the
space and half the power
of two-pack solutions,
the industry’s tirst 4Kx4



FORGET EVERYTHING
YOU EVER KNEW ABOUT
BIPOLAR MEMORIES.

16K PROMs that use 50% FIVE BIG, HAPPY  digital signal processing
less space than standard FAMILIES. products, interface, plus
16Ks, high-performance We're using IMOX all the support you'll

RAMs like the Am93422 to build a lot more than  ever need.
and a whole new family the broadest, fastest line All made with IMOX.

of ECL RAMs. of bipolar memories. All MIL-STD-883 for
Thanks to our platinum- We also have families  free. All with a quality
silicide fuses, we offer incred-  of high-performance guarantee you can't get
ible reliability and very high PALs¥ controllers, CPUs, from anybody else.
programming yields. If you need really high-
The International Standard of Quality guarantees these performance Blpolar
electrical AQLs on all parameters over theyo%erating tempera- memories ’[hGI'GS OI]ly
ture range: 0.1% on MOS RAMs & ROMs; 0.2% on Bipolar one name you need to

Logic & Integface; 0.3% on Linear, LSI Logic & other memories.
& @wﬁ > remember: AMD.

Advanced Micro Devices ¢\

901 Thompson Place, Sunnyvale, CA. 94086 « (408) 732-2400
IMOX is a trademark of Advanced Micro Devices, Inc. *PAL is a registered tr: ademark of Monolithic Memories, Inc., ©1982 AMD
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cM0S double-metal level array
fabricated in 5" wafers

SLX 6320 and SLX 6360 are 2000- and
6000-gate arrays, respectively, fabri-
cated in 2-level metal N-well silicon gate
cMos technology. The first of National
Semiconductor’s SLX family, the devices
are designed to -replace bipolar TTL
parts. More than TTL compatible, the
arrays have ac and dc characteristics that
match or exceed the performance of the
74LS family. Output buffer current and
capacitive drive (8 ns for 50 pF) char-
acteristics are the same as for the 74Ls
family. The input buffer, with its 4-ns
propagation delay, performs better than
the input buffers on the 74Ls parts.

The first members of the new gate array
family will be fabricated with 3-um line
widths. The 2000-gate 3-um array with
an internal propagation delay of 2 ns is
due for sampling in the first half of ’82;
the 6000-gate 3-um array, also with a
2-ns delay, should be available in the
second half of this year. A 2000-gate
2-um part with a 1-ns delay is due the lat-
ter part of this year. Fifty-six 3-state 1/0
buffers and 56 input buffers are onchip.
Packaging options include 124-pin
plastic and ceramic area-grid pinned
packages, with leads on a 100-mil
(0.3-cm) grid.

Power dissipation in the gate arrays is
a function of the average switching fre-
quency of the gates used. With these
arrays, the typical internal gate power
dissipation is 20 uW/MHz of switching
frequency. The resulting power dissipa-
tion is typically under 400 mW for the
2000-gate array and under 900 mW for
the 6000-gate array. Standby power will
be less than 1 mW.

Array performance is a result of the
processing technology: cMos, double-
metal, and 3-um line widths. CMOS
means low power. The two layers of
metal maximize circuit speed by
eliminating delays associated with poly
interconnect resistance. Dry plasma etch
techniques, which are used extensively
throughout the process, achieve the
3-um line width. Small line widths are
necessary to make the high current and
capacitive drive output buffers practical.
Previously, they were impractical
because the transistor area required to
obtain a given transconductance is pro-
portional to the square of the gate
length, ie, a 5-um gate length transistor
is three times as large as a 3-um gate
length transistor. An integrated CAD
system including logic simulation, test
generation and grading, and automatic
placement and routing will support the
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gate arrays. Turnaround time from logic
design to sampling is estimated to be 12
to 14 weeks.

To produce the gate arrays, the com-
pany is installing two 5” (13-cm) VLSI
lines for wafer fabrication. One of the

IMENMORYESMSIIENS;

new 5" wafer fab lines will be used for
the fabrication of CMOS gate arrays; the
other will be a 5” bipolar line to
manufacture ECL arrays. National
Semiconductor, 2900 Semiconductor
Dr, Santa Clara, CA 95051.

Disk/tape formatter

with selective file backup allows host access
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T series disk tape formatter. Host interface for single-board device requires eight
data lines, four address lines, and three control lines (read/write/reset).

c entury Data System’s Marksman T
series formatter controls one or two
Marksmen disk drives of 20M to 160M
bytes and up to four 30- or 90-ips
Archive, Cipher or DEI intelligent 0.25”
tape drives. The disk controller, tape
controller, and host interface are on one
PC card. Combining these features on

one card benefits the host system in
three ways: increased data transfer rates,
offline backup and restore capability,

and simplicity in the host interface.
The formatter can support data rates
to the host of up to 2M bytes/s burst and
500k bytes/s continuous. 10M bytes can
(continued on page 42)



DEC-COMPATIBLE
~ PERIPHERAL
(ONTROLLERS

Dataram Corporation offers the industry’s
widest range of DEC-compatible

periphera! contr'ollers — from Co3 Cartridge disk controller RKO05
comparatively simple NRZI tape i .
controllers to complex 300 MB storage C33 Cartridge disk controller RKO05
module drive (SMD) controllers. ro3 NRZI mag tape controller TMI11/TUI0
An impressive array of state-of-the-art <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>