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Whizzard 7600-
Another Megatek First.

Megatek has pioneered dynamic
interactive refresh graphics
systems for years. Ten to be exact.
Our Whizzard 5000 was the first
advanced high-quality vector
stroke generator. The 7000 modu-
lar, high-performance 3-D stroke
system followed. Then, the 7250
dynamic, high-speed color
raster system and 7290 system,
which combined stroke and
raster workstations powered by
one Megatek Graphics Engine”
All industry firsts.

Local intelligence

Now, Whizzard 7600. Another
first. A new color graphics
system with a powerful, user-
programmable 16-bit 8086
microprocessor in a local intelli-
gent front-end module. 7600
gives you a dramatic increase
in intelligence. Four user tasks —
structuring primitives, running
applications subroutines or sys-

Data courtesy of PDA/PATRAN-G

tem peripherals —can be easily
and simultaneously handled.

Real-time 3-D object rotation

The 7600 offers many other
new innovations. Totally interactive
real-time rotation of 3-D objects
in 16 of 4096 available colors.
Three-dimensional surfaces of
up to 600 sides can be filled
instantly. And, a 3-D surface
processor comes with the system
while a floating point processor
can be added as needed. Scaling,

clipping, 2-D and 3-D rotations
are easy. You can choose either
40962 vector refresh or 5122 or
10242 raster resolutions.

Offloading the host

What's more, this power and
increased intelligence actually
reduces drain on the host com-
puter. That's because local
intelligence and dedicated pro-
cessors perform all calculations
for complex transformations.
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Local intelligence also manages
display lists, event queues and
peripheral interaction, further free-
ing up your computer. Com-
munication between the CPU
and the 7600, up to 1000 feet,
is by high-speed parallel data
transfer. For greater distances,
the 7600 is equipped with two
standard RS232 interfaces.
Whizzard 7600. Latest advance
in color graphics systems from
Megatek where “firsts” have been
a habit for years. For details,
call or write Megatek Corporation,
3985 Sorrento Valley Blvd.,
San Diego, CA 92121 or (714)
455-5590. TWX 910-337-1270.
MEGATEK, S.A., Avenue du Tri-
bunal Federal, 34, CH-1000
Lausanne, Switzerland. Tele-
phone: 41/21/207055. TELEX:
25037 MEGA CH.

®

MEGATEK
CORPORATION
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See Us at NCC, Booth #4012 and NCGA, Booth #502
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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 %" 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
up, Kennedy has a ¥4” cartridge recorder (Model 6450), and
Model 6809, 2" Data Streamer Tape Transport.

Kennedy has always backed its products. That's why we're No. 1.
Call or write us about your problem.

We won'’t back off.
KENNEDY

KENNEDY INTERNATIONAL INC. An Allegheny International Company -

kJA.KGand Sgl:fxadinavia 1600 Shamrock Ave., Monrovia, CA. 91016
cGraw-Hill House

Shoppenhangers Road (213) 357-8831 TELEX 472-0116 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: (081) 771962

Telex: 71870 KEN CO

See Us at NCC Booth #1600
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LETTER-PERFECT PRINTER
DOUBLES AS DATA CRUNCHER.

Printtwo ways. ..correspondence quality and high speed data processing.
Now priced under $2000!

The new T-1805 dual purpose serial printer uses a unique T-1805 offers the same quality construction, high reliabil-
40 x 18 matrix dot pattern for high quality correspondence ity, ease of operation and operator conveniences. Plus,
printing; or, flip a switch, it uses a 7 x 9 matrix for high for the benefit of the office crew, the T-1805 is exception-
speed data processing printing. In the high speed mode, ally quiet. Its 53 dbA noise level ranks it as the quietest

it generates reports at time-saving throughput rates impact printer on the market.

reaching 200 lines per minute. In the reduced speed There’'s much more to tell, so visit or call your
correspondence mode, its pivoting print head lays down Mannesmann Tally sales outlet today

overlapping dots to create a letter-perfect character that )

looks like it came from an office typewriter. Mannesmann Tally, 8301 South 180th Street, Kent, WA

: e 98031. Ph 206) 251-5524.
The T-1805 is the latest evolution in the popular and il sl

proven T-1000 series of serial printers. As such, the

Printers for the long run.

MANNESMANN
TALLY @ %7

NCC HOUSTON
JUNE 7-10
Booth #6100
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UP FRONT

Computer pioneer receives Computer Society award

Jeffrey Chuan Chu, president of Sanders Technology, Inc, was named the
first recipient of the IEEE Computer Society’s Computer Pioneer Award at
the Compcon Spring conference in recognition of his outstanding work in
early electronic computer logic. The award also honors Mr Chu, who was a
key member of the engineering team that built the original electronic
computer, ENIAC, for ‘‘the number of computer professionals that he has
inspired in his various leadership capacities in the companies for which he
has worked.”’

Nominations sought for ACM award

The Association for Computing Machinery is requesting nominations for its
Grace Murray Hopper Award, given each year to an outstanding young
computer professional. Recipients are selected on the basis of a single
recent major technical or service contribution to the computer industry.
Candidates must be 30 years of age or less at the time the qualifying
contribution is made. Emphasis will be placed on the fields of data
processing and/or personal computing. The award includes $1000 donated
by the Univac Div of Sperry Rand, and will be presented at the opening of
the Association’s annual conference on Oct 25, 1982. Nominations, which
may be made by the nominees themselves, should be sent before June 15 to
David C. Wood, The Mitre Corp, 1820 Dolly Madison Blvd, McLean, VA
22102 (Tel: 703/827-6394). Include name, address, and phone number of
both the nominee and the person making the nomination, as well as the
date of birth of the nominee, and the date on which the qualifying work
was completed. A 200- to 500-word statement, describing the contribution
and why the nominee deserves the award, should accompany the
nomination.

English-into-Japanese machine translator announced

Hitachi, Ltd has developed a prototype English-into-Japanese machine
translation system. Machine experiments have produced passable
translations of random paragraphs extracted from English readers for
Japanese senior high school students. In the future, the company expects to
upgrade the system’s performance to enable translation of English science
and technology documents. Hitachi also plans to extend this technology to
a Japanese-into-English machine translation system for technical
documents.

Technology exchange agreements

United Technologies’ Norden Systems and Digital Equipment Corp have
announced an agreement under which Norden will design, manufacture,
and market to the Government militarized versions of DEC’s VAX family of
computers. The militarized VAX computer will be operationally identical to
its commercial counterpart and will run all of the commercially available
VAX software.

Rockwell International Corp and NCR Corp have signed a
microelectronics exchange agreement that includes alternate sourcing
arrangements for selected NMOS and CMOS devices. Details will be disclosed
in future announcements.

American Microsystems, Inc (AMI) has announced a design agreement
with Weitek Corp under which AMI will manufacture and market Weitek’s
s681xX family of high speed NMOS ROMs. Included are 16k-, 32k-, and
64k-devices in standard 24-pin packages and pinouts. First samples are
expected in June.
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UP FRONT

Pretriggers

Peripherals Over 400 characters can be printed from a single plastic printwheel on the
Diablo Systems model 630 ECS printer terminal. A printwheel contains two
rows of up to 96 characters each and as many as 250 additional characters
or graphics can be constructed.

A bit-slice processor in Genisco Computer Corp’s G6100 series graphics
terminal relieves the load on the host computer by performing high speed
raster refresh, data processing, and 1/0 operations. Resolution is as high as
1536 x 1024 pixels with a pixel write speed of up to 1 US.

Microprocessors/ Under software control, Cromemco’s model DPU combines 8-MHz

microcomputers MC68000 and 4-MHz Z80 microprocessors on a single board with a shared
bus. A pseudobank switching technique allows the Z80 to address the full
16M-byte range.

A series of bipolar LSI circuits, called a Macrocell array, can be used as
digital processor building blocks. Motorola Semiconductors’ MC10900 family
includes an 8-bit parity ALU slice, 8- x 8-bit expandable multiplier, an 8-bit
BCD/binary ALU slice, and a microcode expander slice.

With a mainframe caliber relational database management processor
from Intel, system integrators can design into small systems data storage
and handling functions usually found only in mainframes.

Interface 3Com Corp’s 3C400 Ethernet controller meets specifications established
by Digital Equipment Corp, Intel, and Xerox for interfacing MULTIBUS
computers to Ethernet. The single-board device with dual-ported memory
plugs into the MULTIBUS and connects to an Ethernet coaxial cable via a
transceiver.

Fiber optics interface modules from Artel handle RS-170 video graphics
over cable runs as long as 10,000’ (3048 m).

A Winchester disk controller designed by Adaptec for multitasking
operating systems is implemented with four ICs, two of which perform data
separation. Features include 32-bit ECC, CRC, and block transfers.

Data communications A protocol communications processor from Industrial Computer
Controls emulates BSC and SDLC standard protocols and provides five
conversion levels.

Honeywell’s Distributed Systems Architecture adds X.21, X.25 connections
and improved networking products.

Cromemco has thrown its hat into the local network arena with C-NET,
an economical microcomputer network using shielded twisted pair as a
medium.

Control & automation Key features of a low cost family of CAD/CAM systems for PCB design
from Telesis are an innovative touch screen system control and an
applications software package.

Development systems A portable integrated computer system, Intel’s iPDS, can be used either
for developing 8-bit microprocessors or as a personal machine for CP/M
based applications. It supports integrated hardware and software
development, product testing during manufacture, and customer support
after the product is in the field.

Computer Design® (ISSN-0010-4566) is published monthly. Copyright 1982 by Computer Design Publishing Co, 11 v
Goldsmith St, Littleton, MA 01460, a division of PennWell Publishing Co. Second-class postage paid at Tulsa, Okla. All BPA
rights reserved. No material may be reprinted without permission. Permission, however, is granted for libraries or others

registered with the Copyright Clearance Center (CCO), 21 Congress St, Salem, MA 01970, to photocopy articles for a base 51\ ABP
fee of $1 per copy of the article plus 35° per page. Payment should be sent directly to the CCC. Requests for bulk orders 2

should be addressed to the editor. Qualified recipients 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). Postmaster:

CHANGE OF ADDRESS—FORM 3579 to be sent to Computer Design, Circulation Dept, PO Box 593, Littleton, MA

01460. (USPS 127-340)

® Computer Design is a registered trademark of Computer Design Publishing Company, 11 Goldsmith St, Littleton, MA 01460




The W23...

the LSI-11° system
you can't get from DEC”

4.0 MB memory

80 MB Winchester
27 dual slots

50 amps of 5.0 V
supports existing
controllers

software compatible
..all in 102"

W23, the innovative system from Dataram
that elevates the popular LSI-11/23 to a
versatile minicomputer. Utilizing the
Q-MAP™ Dataram’s remarkable 1/0
mapping module, the W23 delivers 4.0 MB
main memory and supports an endless
series of controllers to link you to all the
peripheral performance you need, and
couldn’t have...until now.

Plus much more:

80 MB Winchester/controller combination.
1.0 MB of main memory per quad board. A
27 dual-slot backplane. 50 amps of 5.0 VDC.
Two serial line units and operator’s console
unit. Compatibility with RSX11-M,
RSX11-M-PLUS, RSTS, and UNIX™ And
all in 10%".
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The basic 1.0 MB W23 (occupying only
eight of the 27 slots) with 80 MB
RMO02-emulating Winchester is under
$20K! Call us at 609-799-0071 for more
details.

Dataram Corporation, Princeton Road,
Cranbury, New Jersey 08512.
609-799-0071. Telex: 510-685-2542.

Q-MAP is a trademark of Dataram Corporation. UNIX is
a trademark of Bell Telephone Laboratories, Inc. DEC
and LSI-11 are registered trademarks of Digital
Equipment Corporation.

DATARAM
W23
See it first
at NCC '82
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22 Microprocessors/microcomputers: Four microprocessors and several
support ICs increase 68000 family’s processing power and functionality

System technology

30 Development systems: Ethernet based network uses standalone
microprocessor development workstations as network nodes

40 Computers: 32-bit superminicomputer ups performance with universal
optimizing FORTRAN compiler

54 Integrated circuits: Propagation delay of 2000- and 1000-gate logic arrays
is 1 ns

61 Peripherals: Ergonomic multipage terminal uses parity checking to
prevent data contamination

68 Data communications: Data carrier system allows simultaneous
voice/data transmission for PABX telephone systems

76 Interface: Parallel port connects host computer with power and analog
control system

System design

Power sources & protection: Power subsystems: Problems and solutions
by Thiagarajan Natarajan, Ermand B. Centofanti, Allen B. Hansel, and
Philip N. Lioio—Power system designers must expect the unexpected

when engineering for reliability. Knowing the vendor doesn’t hurt either

Interface: A status report: ANSI 8” hard disk interface
by Anthony F. Kozlowski—Progress has been swift on ANSI 1226, the
rigid disk interface standard for 8” Winchester drives

NCC '82

Houston’s Astrodomain is gearing up for the 1982 National Computer
Conference, where hundreds of exhibitors will display the latest in
computers, computer based systems, and peripherals. This year’s
Technical Program will run the gamut from computer architecture and
software engineering to social implications of computers. NCC ’82 sessions
of particular interest to Computer Design readers are previewed in this
issue, along with many of the products that will be exhibited.
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Special report on
future directions in systems design

201 This month’s ‘“‘Design Frontier’’ discussions
include the use of rf network analyzers that
aid digital designers; the advantage of
custom integrated circuit design in VLSI
applications; design automation tools that
allow the development of MOS/LSI chips
from standard design cell libraries; the
benefits of connecting conventional SSI/MSI
design to HCMOS arrays; addressing
shorthand that allows a chip to address 240
bytes of virtual memory; and a processor
architecture that provides designers with
tools for effective system resource
management

This month’s cover, entitled
“‘Self-Correcting Machines,’’ was
created by Mark Lindquist on the
Digital Effects Video Palette I,

a computer aided freehand
drawing system

System components
291 Software
302 Development systems
304 Computers
306 Integrated circuits
310 Test & measurement

312 Microprocessors/microcomputers
314 Control & automation

314 Peripherals

322 EMI protection

325 Data conversion

326 Interface

330 Power sources & protection

332 Memory systems

337 Data communications

340 System elements

Departments

Up front Designers’ bookcase
Editorial System showcase

Calendar Career opportunities
Literature Reader inquiry card

Adpvertisers’ index

Designers’ preference survey” Editorial reviewers for

293 Components, assemblies & this issue:
power supplies Paul C. Barr
Howard M. Berlin

*Appearing in Domestic issues only
P!
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7 reasons why the K100-D
is 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 T12 “top hat” for the
analyzer remote diagnostic

include the GPIB Analyzer

Circle 5 for Comparison Guide
Circle 6 for App. Note request form

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.

3. It’s fast.

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

as 4 ns.

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
capability. Other options

and RS232 Serial Data
Analyzer.

Circle 7 for T-12 communicator data

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. l

For a free copy of our “Logic
Analyzer Comparison Guide;’ t
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.

= GOULD

Electronics & Electrical Products



.....

We’ve doubled storage

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

capacity and reduced reading

time...simultaneously

Introducing the KB-32 Magnetlc
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
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EDITORIAL

TRY IT,
YOU'LL LIKE IT

An interesting thing happened on the way to the 16-bit micro
market: the public seems to have recognized that computers
don’t compute much without software. Consequently,
nobody has been rushing out to buy 16-bit micros instead of
8-bit micros.

Computer companies, like oil companies, have to move
more products every year to keep shareholders thinking in the
manner to which they have become accustomed. There was a
time when only a foolhardy or an underfinanced company
would announce a new piece of hardware without a
reasonable amount of software support. However, low cost
of entry into the microcomputer business turned almost
everyone with a soldering iron and a ’scope into a hardware
manufacturer. The result, aside from numerous bank- b
ruptcies, was an enormous pile of hardware that frustrated many buyers for lack of
software.

Then came CP/M—already well on its way to becoming as generic as Coke or Xerox.
Without a doubt, 16-bit micros are here to stay. Everybody, big or small, has either
announced or is about to announce a 16-bit wunderkind that will be the cat’s meow when
the software finally arrives. Software companies, created from the 8-bit micro
phenomenon, have all jumped into the fray with UNIX or UNIX-like products. This is
because UNIX is highly transportable, with transportable compilers available. Of course,
the battle with Ma Bell and her offspring over who really owns UNIX has yet to be
fought.

Fearful that UNIX may not be the CP/M of the 16-bit world, hardware vendors are
borrowing a twist used by third-party vendors for non-CP/M 6502 based machines. That is,
build a second micro that runs CP/M into the 16-bit micro so CP/M can be run on (or is it
in or under?) a 16-bit micro until software is available.

The big question is why would any cost-conscious OEM, dedicated to building the best
performance product for the lowest price, be interested in buying two computers when
one will do?

Ao

Saul B. Dinman
Editor in Chief

Best Technical Article of the Month—December
‘‘Semiconductor Memory Update: EEPROMS’’

Eugene R. Hnatek, Viking Laboratories

This article will now compete with other monthly winning
articles for the 1981 Windjammer cruise award.
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For the microcomputer -

design manager who w

out the best in hisite

Tek introduces the 8560.

To help his people work as a
team, a design manager’s got to
pull together every designer. But
he can't do it alone.

Code volumes are heading
toward the megabyte range.
Soon, a single project may re-
quire designers to develop and

© 1981 Tektronix, Inc. All rights reserved. 998

debug hundreds of modules —
all against ever tightening pro-
duction schedules.

As microcomputer design
becomes this demanding, only a
team working tightly together can
be successful.

But not until now has a micro-

computer development system
been dedicated specifically to
the needs of a team of designers.

Not until the Tek 8560 Multi-
User Software Development Unit.
The 8560 is targeted directly at
the team effort.

For openers, the 8560 sup-




TEK 8560 beveropuentonir -

FLEXIBLE SOLUTIONS FOR
A FUTURE OF CHANGE

ports up to eight workstations.
With each station configurable as
either a software development

by project, in sub-directories. So
you can quickly locate any file:
yours or your team-members’,

TYPICAL 8560 SYSTEM CONFIGURATION
8540 Integration Unit —
| & '

terminal or a hardware/software
integration site.

You get all the standard
tools you'd expect from a high-
performance development sys-
tem: editors, language trans-
lators, loaders, linkers, spooling
line printers and hard disc mass
storage.

But that's just the start. The
8560 goes on to organize these
tools specifically for use in a
closely knit team effort. One that
channels individual efforts into a
workable, synergistic whole.

All through TNIX*.

TNIX ties the team together.

TNIX, an operating system
derived directly from Bell Labora-
tories’ UNIX** V.7 operating sys-
tem, runs the 8560. Refined spe-
cifically for microcomputer devel-
opment, TNIX includes a multi-
tude of features that enhance the
team effort.

1 The 8560 Supports:
68000 6800 8035
Z8001 6801 8748
Z8002 6802 8049
8086 6809 8021
8088 Z80A 8041A
8080A 8048 8022
8085A 8039

A hierarchical filing system
allows you to organize your files

“make’, a utility which

m— L,
: W\ 7 €r i - Terminals
——— | p— (Yoursor

e N

Plus multi-level read/write protec-
tion that lets users’ files become
more accessible as they become
more complete.

Text processing keeps team
members well informed by facili-
tating timely documentation. All
design specifications are easily
updated working
documents.

With the num-
ber of code mod-
ules running into
the hundreds, the
integration of dif-
ferent “versions”
of source mod-
ules from multiple
team members
can resultin very
bothersome pro-
gram bugs. TNIX
provides a power-
ful solution through

tracks dependen-
cies between source
and object modules,
and insures that only up-to-date
object modules are included in
the final program.
TNIX extends to hardware/
software integration as well.
For hardware/software inte-
gration, the 8560 uses the Tek-

tronix 8540 Integration Unit as an
intelligent subsystem. The 8540
employs Real-Time Emulation for
fast, efficient debugging. And for
tracing real-time program execu-
tion, an optional Trigger Trace
Analyzer allows highly selective
acquisition of bus transactions
and other prototype logic events

And because the 8540's
debug commands are fully inte-
grated into TNIX, you have un-
precedented power to process
debug data. For instance, a few
simple commands provide the
capability to sift through debug
trace data and produce a fre-
guency distribution of all sub-
routine calls as executed by the
prototype program.

Put the 8560 on your team.

For more information, con-
tact your nearest Tektronix Sales
Engineer about buying or renting
the 8560. Or contact us at any of
the addresses listed below.

= 8968 G UINE =~

1) Introduction to GUIDE
2) Select pronpting level

3) File Manipulation Henu

4) Progran Processing Henu (compilers, assemblers, etc.)
5) Progran Debugging Henu (with 8546/8558 only)

6) Other Systen Operations Menu

7) Systen Haintenance Menu (nust be "superuser®)

8) Terninate GUIDE

9) Tenporary escape to conmand language

Select by entering a nunber fron 1 to 9: §

GUIDE, a friendly user interface, provides a menu-driven path
through system operations, while allowing a return to the con-
ventional TNIX command interface at any time.

U.S.A., Asia, Australia, Central & South America, Japan
Tektronix, Inc., PO. Box 4828, Portland. OR 97208. For
additional literature, or the address and phone number of
the Tektronix Sales Office nearest you, contact: Phone
800/547-1512, Oregon only 800/452-1877, Telex
910-467-8708, Cable: TEKTRONIX

Europe, Africa, Middle East

Tektronix Europe B.V.

European Headquarters, Postbox 827, 1180 AV Amstelveer
The Netherlands, Telex: 18312

Canada, Tektronix Canada Inc., P.O. Box 6500, Barrie
Ontario L4M 4V3, Phone: 705/737-2700

*TNIX is a trademark of Tektronix

**UNIX is a trademark of Bell Laboratories

Tektronix

COMMITTED TO EXCELLENCE

Circle 11 for Literature
Circle 12 for Sales Contact




Computrol
2 Megabit Modem*

has an error rafe
better than 1 bit in 102 —

And with its features,

you won’t make any errors

by using or specifying

Computrol coaxial cable modems
in your local networks.

Better than 1 bit in 102 error rate
using FSK modulation on coaxial cable

Operates at all data rates from
dc to 2 Megabits/sec without readjustment

Multidrop up to 255 devices on a single
coaxial cable without directional couplers

Transmission distances up to 32,000 feet
without repeaters or sensitivity adjustments

Use in Carrier Sense Multiple Access (CSMA),
Polled, or Token Pass networks

* Low cost — less than $200 in production quantities

Write today for data sheet,
or call Garry Stephens at (203) 544-9371.

computrol

15 Ethan Allen Highway
Ridgefield, CT 06877-6297 USA
(203) 544-9371

*The Model 30-0078 2 Megabit/sec modem, packaged for mother board mounting,
measures 4.5” x 2.0” x 0.38”.
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No one has a better mini
for selsmlc data processmg

FrYeheR' Be.

Photo courtesy of Selscom Delta United Inc.

Our computers set the pace

Today’s requirements for seismic data fidelity
call for the 32-bit computational accuracy of
Gould S.E.L. minicomputers. The family of
CONCEPT/32 processors provides all the
power, precision and software tools needed for
efficient, highly productive data center
processing.

The Gould CONCEPT 32/87 minicomputer
with array processing provides the unique
bandwidth, memory interface and real-time
demux I/0 capabilities to perform seismic data
reduction. The architecture, including the single
26.7 megabyte/sec. SelBUS, is ideally suited to
seismic center processing, where average
bandwidth loading often exceeds 10 Mbytes/sec.
per bus. Our Common Memory Interface
allows the CSPI array processor to operate in
parallel for maximum ease of use and processing
speed, while freeing up the CPU to handle
additional job streams and other applications.

Fully integrated seismic data processing
systems, based on CONCEPT/32 mini’s, make
the most of your computational dollar. They
provide enough compute power to handle multi-
channel trace sorting, reservoir modeling and
3-D processing in an interactive environment. ..
and more.

That's why Denver Processing Center, Inc;
Grant Geophysical Corporation, A Petrolane
Company; Sefel Geophysical Ltd.; and Seiscom
Delta United Inc. all recommend and use
Gould CONCEPT/32-based systems. Join the
seismic pacesetters.

Gould Inc., S.E.L. Computer Systems Division,
6901 West Sunrise Boulevard,

Fort Lauderdale, Florida 33313. 1-800-327-9716.

== GOULD

Electronics & Electrical Products
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GALENDAR

CONFERENCES

JUNE 7-10—National Computer Conf,
Astrodomain, Houston, Tex.
INFORMATION: AFIPS, NCC, PO Box
9658, 1815 N Lynn St, Suite 800,
Arlington, VA 22209

JUNE 13-17—Internat’l Conf on
Communications, Franklin Plaza Hotel,
Philadelphia, Pa. INFORMATION:
Merrill W. Buckley, Jr, RCA MSR,
108-129, Morrestown, NJ 08057.

Tel: 609/778-2554

JUNE 13-17—National Computer
Graphics Assoc Conf and Expo,
Anaheim Convention Ctr, Anaheim,
Calif. INFORMATION: NCGA, 2033

M St, NW, Suite 330, Washington, DC
20036. Tel: 202/466-5895

JUNE 13-17—IEEE Pattern Recognition
and Image Processing Conf, Holiday
Inn Hotel and Casino, Las Vegas, Nev.
INFORMATION: IEEE Computer
Society, PO Box 639, Silver Spring, MD
20901. Tel: 301/589-3386

JUNE 14-16—Design Automation Conf,
Caesar’s Palace, Las Vegas, Nev.
INFORMATION: Bryan Preas,

VR Information Systems, Inc,

5818 Balcones Dr, Austin, TX 78731.
Tel: 512/458-8131

JUNE 21-23—Technical Conf on emi/rfi
Shielding of Plastics, Sheraton O’Hare
Hotel, Rosemont, Ill. INFORMATION:
Harold Chapman, D.M.E. Co, 1975 N
17th Ave, Melrose Park, IL 60160.

Tel: 312/626-2900

JUNE 28-30—Comdex/Spring ’82,
Atlantic City Convention Hall, Atlantic
City, NJ. INFORMATION: The Interface
Group, PO Box 927, 160 Speen St,
Framingham, MA 01701.

Tel: 617/879-4502; 800/225-4620
(outside Mass)

JULY 12-15—Powercon 9, Power
Electronics Conf and Exhibit, Hyatt
Regency Crystal City, Washington, DC.
INFORMATION: Ronald Birdsall,
General Chairman, Power Concepts,
Inc, PO Box 5226, Ventura, CA 93003.
Tel: 805/656-1890

JULY 19-21—Computer Simulation
Conf, Marriott City Center Hotel,
Denver, Colo. INFORMATION: Marlene
Moller, The Aerospace Corp, PO Box
92957, Los Angeles, CA 90009.

Tel: 213/648-6608

JULY 25-30—Harvard Computer
Graphics Conf, Hyatt Regency Hotel,
Cambridge, Mass. INFORMATION: Ann
Quenin, Conf Mgr, Special Programs,
Harvard Univ, Graduate School of
Design, 48 Quincy St, Cambridge, MA
02138. Tel: 617/495-2578
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JULY 26-30—ACM Siggraph ’82,
Boston, Mass. INFORMATION:
Convention Services Dept, 111 E
Wacker Dr, Chicago, Il 60601.
Tel: 312/644-6610

SEPT 14-17—Wescon, Los Angeles,
Calif. INFORMATION: Dale Litherland,
Electronic Conventions Inc, 999 N
Sepulveda Blvd, El Segundo, CA 90245.
Tel: 213/772-2965

SEPT 20-24—Compcon Fall ’82, Capital
Hilton Hotel, Washington, DC.
INFORMATION: Compcon Fall '82,

PO Box 639, Silver Spring, MD 20901.
Tel: 301/589-3386

SEMINARS

MAY-SEPT—OEM Sales and Sales
Management Training Seminars,
various U.S. cities and dates.
INFORMATION: Educational Services,
Data General Corp, 4400 Computer Dr,
MS F019, Westboro, MA 01581.

Tel: 617/366-8911, X4030

MAY 31-JUNE 4—Personal
Microcomputer Interfacing and
Scientific Instrument Automation,
Virginia Tech, Blacksburg, Va.
INFORMATION: Linda Leffel, CEC,
Virginia Polytechnic Institute and State
Univ, Blacksburg, VA 24061.

Tel: 703/961-4848

JUNE-OCT—Protecting Data and
Information, various U.S. cities and
dates. INFORMATION: Digital
Equipment Corp, Educational Services,
Seminar Programs, 12 Crosby Dr,
BU/ES8, Bedford, MA 01730. Tel:
617/276-4949

JUNE 9-11—Introduction to UNIX,
Holiday Inn, Rosslyn, Va.
INFORMATION: Institute for Advanced
Professional Studies, 55 Wheeler St,
Cambridge, MA 02138. Tel: 617/497-2075

JULY-SEPT—Forth Fundamentals,
Advanced Systems, and Applications,
various dates, Belmont, Calif.
INFORMATION: Inner Access Corp,
PO Box 888, Belmont, CA 94002.

Tel: 415/591-8295

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.

SHORT COURSES

MAY-AUG—EMC, TEMPEST, and emi/rfi
course studies, various U.S. cities and
dates. INFORMATION: Don White
Consultants, Inc, Internat’l Training Ctr,
State Rte 625, PO Box D, Gainesville,
VA 22065. Tel: 703/347-0030

MAY-DEC—Courses on F9445, F16000,
F8, F3870, FS-1, F680X systems, and
Pascal for microcomputers, Fairchild
Corp, Santa Clara, Calif.
INFORMATION: Education Ctr,
Fairchild Camera and Instrument Corp,
Microprocessor Div, 3420 Central
Expressway, Santa Clara, CA 95051.
Tel: 408/773-2161

JUNE 1-11—Design of VLSI; AND
JUNE 21-25—Personal Computers,
Massachusetts Institute of Technology,
Cambridge, Mass. INFORMATION:
Industrial Liaison Program; and James
Austin, Director, Summer Sessions
Office, MIT, Cambridge, MA 02139.

Tel: 617/253-2691 and 617/253-2937

JUNE 2-4—Fault Tolerant Design of
Microprocessor Based Systems,

Univ of Wisconsin, Madison, Wis.
INFORMATION: Avinash Vaidya,
Program Dir, Dept of Engineering and
Applied Science, Univ of Wisconsin
Extension, 432 N Lake St, Madison, WI
53706. Tel: 608/262-8592

JULY-AUG—Computer Science
Courses, including computer
graphics, data bases, local area
networks, Ada, artificial intelligence,
programming, and systems design,
Univ of Calif, Santa Cruz.
INFORMATION: Anne Earl, Institute in
Computer Science, Dept B, Univ
Extension, Carriage House, Univ of
Calif, Santa Cruz, CA 95064. Brochure
available. Tel: 408/429-5434

JULY 6-9—Peripheral Array Processors
for Signal Processing and Simulation,
UCLA, Los Angeles, Calif.
INFORMATION: Marc Rosenberg,
UCLA, 6266 Boelter Hall, Los Angeles,
CA 90024. Tel: 213/825-1047

JULY 12-AUG 6—Technical
Institutes/Courses, Union College,
Schenectady, NY. INFORMATION:
Union College, Office of Graduate and
Continuing Studies, Wells House,

1 Union Ave, Union College,
Schenectady, NY 12308.

Tel: 518/370-6288

JULY 19-23—Mini- and
Microcomputers: Their Structure,
Characteristics, and Applications;

AND AUG 16-20—Database
Technology, Univ of Michigan,
Continuing Engineering Ed, 300
Chrysler Ctr, North Campus, Ann Arbor,
MI 48109. Tel: 313/764-8490




a powertul stand-alone digital mic:ga processbz. Point processing, spatial
convolution, zoom and rotation can be performed by the VICOM processor in

a fraction of a second. Other image processing gpemtions can be executed
by a built-in 16-bit microprocessor. The VICOM is truly the next generation

in image processing.”

Dr. William K. Pratt

President
Vicom Systems, Inc.
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OUR
SAS851 DRIVE
HAS
CAPTURED

THE HEARTS
OF MILLIONS.




And minds. And kidneys. And more.

One of the largest manufacturers
of nuclear medical computers is
equipping its systems with Shugart
SA851 double-sided floppy drives.

To help cardiologists reliably store

In nuclear mr,‘dl(‘nu:g L'uuiur

(shown he

pla
Pho to courtesy of Technicare Corporation

image data, pahent annotatlon, and
other crucial information used in
heart analysis.

To help brain specialists accurately
analyze cerebral blood flow

And to help doctors reap the
advantages of putting comprehensive
medical histories onto one diskette.

The SA85] offers you twice the
capacity of single-sided drives.

And twice the performance. So
you can increase throughput and
speed up response, without pumping

Shug
mpc d

up the size and cost of your system.

It also saves time and money—
by reducing the number of diskettes
you need to handle.

Most importantly, every Shugart
double-sided 8-inch floppy features
a Bi-Compliant™ head design.
For complete diskette inter-
changeability between drives.
And maximum life—a full
3.5 million passes on industry
standard media.

The sum result: reliability.
And a high-speed, high-
capacity drive able to tackle
the most critical applications.

In manufacturing, for
example, Shugart double-
sided drives help accurately
guide laser trimming systems.

And the SA851 is perfect
i medicine for small business,
t as well as word processing
environments.

There are already over
120,000 of them in the field
(more than any other disk
drive company). With over 8,000
shipped every month. All backed
by the largest engineering support
team in the industry.

For more SA851 details, contact
Shugart Associates, 475 Oakmead
Parkway, Sunnyvale, CA 94086,
(408) 733-0100 (Hamilton/Avnet,
authorized distributor).

And start building healthier

Fsems - Shugart

Right from the start.

Sales and service locations: Milpitas, CA; Costa Mesa, CA; Thousand Oaks, CA;
aneapoh% MN; Richardson, TX; Framingham, MA; Saddle Brook, NI Atlanta, GA; Toronto, Ontario; Paris, France; Munich, Germany
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Weve already shown
you what IMOX™can do for
bipolar memories and digital
signal processing chips.

Now, for the bit-slice pro-
cessors. Two different slices,
two different applications.

FIRST, THERE'S
THE Am2901C.

Thanks to IMOX, it’s the
first to break the 100ns micro-
cycle barrier for 16-bit arith-
metic. (That’s worst case!) It’s
the fastest bipolar bit-slice

microprocessor ever made.  peripherals in the Am2900
The Am2901C rips through Family and more on the way.

arithmetic. It leaps through ~ Designing was never easier.
logic functions. And, yes, it’s available right

And, get this, there are NOW.

over fifty high-performance NEXT THE Am29203.
The Am29203 will have a

lot of features that make it




FAST ISN'T FAST
ENOUGH ANYMORE.

faster for more complex
functions.

Its dual I/O ports will allow
twice as many data moves per
cycle. Its 16 internal registers
can be expanded indefinitely.

The single cycle BCD
arithmetic will make the
Am29203 the perfect choice
for high-performance

small business computers.

And if all this sounds
good, just wait until you see
what AMD will be doing with
IMOX in the future.

IMOX is our very
advanced, ion-implanted,
oxide-isolated process. It lets
us make smaller, more com-
plex devices than ever before.

The International Standard of Quality guarantees these

electrical AQLs on all parameters over the operati
e: 0.1% on MOS RAMs & ROMs; 0.2% on

ture r.

tempera-
ipolar

Logic & Interfa@ 0.3% on Linear, LSI Logic & other memories.

(0 [
& £ | ¥V [ p
2P sl W A B

IMOX lets us shrink the space
between transistors, cut capa-
citance and decrease die size.
And IMOX isn't the only
thing that nobody else offers.
There’s INT-STD-123.
Are you designing a high-
performance system? Call
or write AMD. Were a whole
lot faster than fast.

N AA ”-.;‘;:r! T <5, " <
{ Micro Devices ¢\

901 Thompson Place, Sunnyvale, CA 94086 « (408) 732-2400
IMOX is a trademark of Advanced Micro Devices, Inc. ©1982 AMD
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SYSTEM TECHNOLOGY/ [/ GRIPH0EESSIRS M CRICOMPITERS

Four microprocessors and several support ICs
increase 68000 family's processing power and functionality

M otorola, Mostek, and Signetics have
jointly developed several circuits
that expand the processing power and
functionality of the 68000 family. The
devices include an 8-bit processor, a true
virtual machine, and a computer on a
chip for industrial control; all share the
68000’s architecture. In addition, several
peripheral chips were developed. There
is some overlap in the newly announced
parts, however. As one company
spokesman put it, ‘“we have agreed on
the design of a coliseum, now we are
going to battle it out.”’

VM, 8-bit bus, and full 32-bit processor

Two microprocessors—the MC68010 vir-
tual memory processor and the MC68008
8-bit data bus processor—are expected
to be available for customer sampling
late this year. From Motorola Semicon-
ductor Products Inc, 3501 Ed Bluestein
Blvd, Austin, TX 78721, both pro-
cessors are compatible with previous
68000s.

The Mc68010 virtual machine (VM) can
operate either as a true virtual machine
or as the processor in virtual memory
systems. When a bus error signal is
received, the vM is capable of complete
controlled storing of the internal pro-
cessor state. The internal state can be
recovered once the error has been cor-
rected. In addition, the device can be
used as a virtual processor with a
governing operating system that super-
vises a number of operating systems.
This allows virtual 1/0 to be supported.
Each operating system thinks it has com-
plete control of the machine. The VM
also includes an allowance for a delayed
bus error signal to abort a bus cycle.
This bus relaxation allows error detec-
tion and correction to be performed
without slowing the execution time of in-
structions when no error occurs.

Execution of instructions takes place
on one of two privilege levels—user or

executed from any user level routine
throughout the automatic traps. Thus,
each separate operating system or appli-
cation program does not have to contain
the 1/0 drivers, but simply has to know
the parameter passing technique for the
virtual drivers.

MC68010 is pin for pin compatible with
the Mc68000. Timing on signals such as
the BERR is modified slightly. Opcodes,
data, and other software written for the
MCs68000 will execute on the MC68010. The
part will be available this year.

The Mces008 provides designers of
systems with 8-bit data buses the
benefits of 32-bit microprocessor archi-
tecture. The part is source and object
code compatible with the 68000. Applica-
tions for the microprocessor are seen in
byte wide memories and peripherals. It
provides users with seventeen 32-bit
registers and 56 basic instructions.
Moreover, the programmer’s model is
identical to the MC68000. Nonmultiplexed
address and data buses eliminate the
need for external demultipliers. It is
scheduled for availability this year.

A third microprocessor, the McC68020,
is compatible with the MC68000, MC68008,
and the McCe8010. The device is a full
32-bit microprocessor with instruction
set enhancements including floating
point and coprocessor operations,
improved operating system support,
improved bus efficiency, and an instruc-
tion cache. Sampling of this part is
planned for late 1983.

In addition to the processors, two new
controllers will also be available.
Designed to perform memory to
memory and peripheral to memory data
transfers, the Mce68440 dual direct
memory access controller (DDMAC)
moves blocks of data with minimum
involvement of the host- processor.
Addressing range is 16M bytes, and both
single- or dual-address transfers are ac-
commodated.

The McCe8452 bus arbitration module
(BAM) allows multiple local buses to be
multiplexed onto a common bus. This
multiplexing allows the local buses to
share memory and 1/0 devices, and
easily communicate with each other. The
device is completely asynchronous. A
single BAM provides arbitration for up to
eight local buses and can be expanded to
support more.

Single-chip microcomputer and four ics

A version of the 68000 and four family
support circuits are being contributed by
Mostek Corp, 1215 W Crosby Rd,
Carrollton, TX 75006. The devices are
the MK68200 16-bit single-chip microcom-
puter, the MK68564 dual-channel serial 170
(S10) peripheral circuit, the MK68590 local
area network controller for Ethernet
(LANCE), a companion part, the MK3891
serial interface adapter (siA), and the
MKe68%01 multifunction peripheral (MFp)
chip.

Designed for high performance indus-
trial control and instrumentation

(continued on page 24)
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MICROPROCESSOR

MK68200 28000
MK68000  LSI-11
18086 T-11

COMPUTER
SYSTEM BUS

LOCAL AREA

SERIAL

upper supervisor. Higher level language,
applications, and utility programs are
run at the user level. Some instructions
and resources are privileged and not
available to the user level operations.
Operating systems, interrupt handling,
and resource and system control func-
tions should execute at the upper super-
visor level.

As a virtual machine, the processor
can handle virtual 1/0. One governing
operating system can execute at the
supervisor level and control the manage-
ment of several others executing at the
user level. In virtual 1/0, software drivers
for 1/0 devices can be written once and

NETWORK
CONTROLLER FOR
ETHERNET
MK68590
(LANCE)

INTERFACE

ADAPTER

MK3891 TRANSCEIVER
(SIA) CABLE

LOCAL
MEMORY

4

NETWORK INTERFACE MODULE

MKG68590 local area network controller and MK3891 serial interface adapter create
Ethernet interface to computer system.
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From the Spinwriter People:

The new NEC FD 1165 diskette drive.

NEC Information Systems, Inc.

Half the space/twice the capacity.  uses only DC voltage, and cuts power Ease of installation. Vertical or horizontal
Boost your profit margins and add and power supply costs. These are just mounting. Without modification.

new capabilities to your system with  a few of the technical extras you get. By now you get the idea.

NEC's new Model FD 1165 diskette Reliability. An MTBF of 24,000 hours—  Find out more about NEC's new Model
drive. over 5 years usage at normal duty cycles  FD 1165 diskette drive. Call your

Using half the space of conventional —an MTTR of 30 minutes and a 60% nearest NECIS sales office to order an

double-sided, double - density 8-inch  parts reduction, make the Model FD 1165  evaluation unit today.
drives, you can put two drives—3.2  the most reliable product in its class.
megabytes—in the same area where

1.6MB used to fit. And get extra user

benefits like disk sorting, storage ="
backup, and archiving, all at less cost
per drive. Lo
The Model FD 1165 drive uses .,
the same interface as your

current floppies, so you can
add this product advantage
with no additional cost.

Get the usual NEC
product extras.
Technical features. NEC's
patented microprocessor-
controlled head loading
mechanism. Microprocessor a
control of spindle speed, head b
positioning and internal diagnostics.

A unique cam that loads heads softer
on the diskette surface to extend
media life. A special direct drive motor
that eliminates belts and pulleys,

NEC Information Systems, Inc.

Home Office: 5 Militia Drive, Lexington,

MA 02173, (617) 862-3120

Eastern Office: 36 Washington Street,
Wellesley, MA 02181, (617) 431-1140
Central Office: 551C Tollgate Road,
Elgin, IL 60120, (312) 931-1850
West Coast Office: 8939 S. Sepulveda
Blvd., Suite 330, Los Angeles,

CA 90045, (213) 670-7346

t——n—m——————m
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NEC’s new Model FD 1165
diskette drive doubles your
storage capacity—from
1.6MB to 3.2MB—without
doubling your space.
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applications, the MK68200 is not intended
to run an operating system. Instead, the
microcomputer which uses 16-bit ad-
dressing, was developed for optimum
control performance. For example, the
microcomputer performs a 16 x 16
multiply in 3.5 us, a 32/16 divide in 4 s,
a 500-ns register to register move or add,
and runs at a 6-MHz clock rate. Several
MK68200 processors can be intercon-
nected by either a single serial channel or
a shared parallel bus where multiple pro-
cessors or distributed intelligence is
required.

Onchip resources such as ROM, RAM,
and 1/0 are accessed within each micro-
computer without affecting the use of
the shared bus so that only external com-
munications compete for bus band-
width. In addition, the microcontroller
can be used as a peripheral controller.
Since the MK68200 includes both a serial
channel and an external bus capable of
performing DMA transfers, it can be pro-
grammed to act as a serial DMA con-
troller.

Implemented in Scaled Poly-5 NMOS,
the microcomputer is packaged in a
48-pin DIP with 40 pins available for 1/0.
The 4k bytes of onchip ROM and 256
bytes of onchip RAM are provided within
a 64k-byte address space allowing expan-
sion in future versions. The part will be
available for sampling in the last quarter
of 1982.

The dual-channel MKé8s564 SIO is
capable of handling asynchronous and
synchronous bit and byte oriented pro-
tocols. As a data communications
device, the sIO transmits and receives
serial data. As a 68000 peripheral, it inter-
acts with the cpu and other peripheral
circuits, sharing the data, address, and
control buses, and is a part of the 68000
interrupt structure. It can also act as a
peripheral to other microprocessors,
providing nonvectored interrupts, poll-
ing, and simple handshake capability.
The sio is fabricated in N-channel
silicon gate depletion load MoOS tech-
nology in a 48-pin DIP. Availability is
slated for sampling during the last
quarter of 1982.

The SIA and LANCE chips are intended
to operate in an environment with a
closely coupled memory and micro-
processor. The two local area network
devices are shown as components of a
network interface module in the Figure.
MK68590 LANCE interfaces to a micro-
processor bus with time multiplexed
address and data lines. Local memory
provides packet buffering for the chip
and serves as a communication link be-
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tween the chip and the processor. Dur-
ing initialization, the control processor
loads into LANCE the starting address of
the initialization block plus the
operating modes of the chip via two con-
trol registers. The host processor talks
directly to LANCE only during the initial
phase.

MK3891 SIA interfaces the LANCE
Ethernet protocol controller with a stan-
dard Ethernet transceiver cable.

The MK68%1 MFP combines several
microprocessor system peripheral func-
tions onto a single chip. These functions
include four timers, an interrupt con-
troller for 16 sources, and eight parallel
1/0 lines. Control and status interface is
provided by 24 directly addressable in-
ternal registers.

Five peripheral circuits

Five circuits—the SC68430 single channel
DMA interface (DMAI) circuit, the SC68681
dual asynchronous receiver/transmitter
(DUART), the sce8s62 dual universal serial
communications controller (DUSCC), the
SC68454 intelligent multiple disk con-
troller IMDC), and the sc68459 disk phase
locked loop—were announced by
Signetics Inc, 811 E Arques Ave, Sunny-
vale, CA 94086. Engineering samples of
the DUART will be available this month.
Samples of the DMATI will be available in
the last quarter of 1982. The others will
be available for sampling in the third
quarter of this year.

The DMAI1 transfers a series of
operands (data) between microprocessor
memory and a peripheral device:
operand sizes can be byte, word, or long
word. A block is a sequence of
operands: a transfer count stored within
the DMAI determines the number of
operands in the block. The SC68430 can
be programmed to utilize signal cycle
(cycle stealing) or burst data transfers.
Constructed using ISL bipolar tech-
nology, it is contained in a 48-pin DIP.

SC68681 DUART provides two indepen-
dent, full-duplex asynchronous receiver/
transmitter channels. The part can be
used with the 68000 and other micro-
processors. Operationally, it is similar to
the company’s sc2681 chip. The device
can be used in polled or interrupt driven
systems. Features of the DUART include
quadruple-buffered receiver data
registers, programmable data formats,
baud rate and parity, and framing and
overrun error detection. MOS com-
munications device is implemented in a
40-pin package.

As well as asynchronous protocols,
the se68562 DUSCC was developed to sup-
port bit oriented and character oriented

(byte count and byte control) syn-
chronous data link controls. The logic
for both channels provides formats, syn-
chronization, and validation for data
transferred to and from the channel in-
terface. It is well suited for dual-speed
channel applications.

Each channel of the buscc consists of
a receiver, a transmitter, a 16-bit
multifunction counter/timer, a digital
phase locked loop, a parity/crc
generator and checker, and associated
control circuits. Each channel’s
operating mode and data format can be
programmed independently. The
transmitter and receiver each contains a
4-deep FIFO, with appended command
and status bits, and a shift register.
There are two DUSCC versions; the stan-
dard version is packaged in a 48-pin DIP,
while a 40-pin version is limited to dual-
address transfers during DMA operation.
Both are fabricated in MOs.

SC68454 IMDC is capable of
simultaneously controlling up to four
Winchester-type hard disk drives with
SA1000 or Seagate ST500 interfaces, or
floppy disk drives in any combination.
A DMA controller, capable of handling
data transfers between the host system
memory and the drives connected to the
IMDC, is included in the host interface.
Data transfers on the host data bus can
be programmed for either 8- or 16-bit
parallel operation. The disk driver inter-
face handles a serial data rate up to
10M bps. Circuitry is fully TTL com-
patible, and is in a 48-pin DIP.

A companion to the IMDC, the SC68459
disk phase locked loop interfaces to the
disk and miMDc. The 22-pin digital and
analog device is fabricated in bipolar
technology.

—Douglas Eidsmore, Senior Editor

Motorola— Circle 240
Mostek—Circle 241
Signetics— Circle 242

16-bit single-board computers
run at 8 MHz

Based on the 8086, iSBC 86/30 and 86/14 are
16-bit single-board computers with
8-MHz performance. iSBC 86/30 has 128k
bytes of onboard RAM; iSBC 86/14 has 32k
bytes. Memory capacity of both boards
can be doubled with the addition of the
company’s recently released RAM Multi-
module memory boards. Both boards
have two 16-bit iSBX interfaces to
Multimodule products such as parallel
1/0, serial 1/0, math, A-D, D-A, and
IEEE 488 and floppy disk controllers.

(continued on page 28)
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...keeps your product WORKING
year aFter Vear. ae a'Fter Veal‘. In your keyboard or ours,

Cherry key switches just don't fail. The knife-edge contact area is so small

(9 millionths of a square inch)...the contact pressure so great (about 5,000 psi)
_..the gold alloy so pure and film-free ... that you are assured of positive contact
every time. For 50 million operations and beyond. (Which is probably beyond the
life expectancy of your product!)

Cherry “heart of gold” keyboard switches are available individually or with
two-shot molded keycaps. Hopefully, you want keycaps. Because, we have keycaps
_..in more legends, sizes, type faces than you're likely to find anywhere else.
Sculptured keycaps? We've got ‘'em. Gloss or matte finish? We've got both. Colors?
Lighted? Specials? Sure! Some “off the shelf” . . all at prices that make it obvious

why the Cherry way is the economical way to put a heart of gold in any keyboard. For:freo test sample switch

and catalog, just
TWX 910-235-1572 ..
or PHONE 312-689-7700

. —) ) L] ; Cherry switches now
e : = — available locally from distributors.

CHERRY ELECTRICAL PRODUCTS CORP., 3614 Sunset Avenue, Waukegan, IL 60085

Worldwide affiliates and phone numbers: Cherry Semiconductor Corp., East Greenwich, RI, U.S.A., 401-885-3600 ¢ Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry Electrical
Products Ltd., Harpenden (Herts) England, (05827) 63100 ¢ Cherco Brasil Industria E. Comercio Ltda., Sao Paulo, Brazil, 55 (011) 246-4343 « Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 3511
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Fully DEC compatible.
35 or 70 megabyte® Winchester disk.
17megabyte tape cartridge backup.

Advanced controller data- management architecture.

Multi-ported cache memory
with look-ahead buffer

The CSS-800 has the first microprocessor-based
controllers to use advanced data management
architecture normally found only on mainframe
machines. Its Model 3450 disk controller con-
tains a 32 Kbyte multi-ported cache memory
which delivers continuous full track data trans-
fers without sector interleaving delays. Cache
management logic determines which disk sectors
are being used most often and keeps them in
cache for immediate access. When you're doing

* Unformatted, 29.5 or 59 megabytes formatted

sequential transfers, the CSS-800's look-ahead
buffer will probably have the data you want in
cache before you ask for it.

Emulates DEC RK07 and TU10

To DEC systems, the CSS-800 looks like DEC's
RKO7* cartridge disk drive and TU10* industry
standard tape drive. So the CSS-800’s 70 mega-
bytes of disk storage with % inch cartridge tape
back-up adapts to your DEC system like part of
the family.

*LSI-11 . Q-bus, Unibus, RK07 and TU10 are registered trademarks of Digital
Equipment Corporation. Multibus is a trademark of Intel Corporation




Diagnostics built-in for disk,
tape drive, and controllers

Status codes for controllers and drives
are displayed on front panel lights. The
CSS-800 can easily be commanded to
run exhaustive self-diagnostic tests on its
controllers and peripherals, and a fault
indication is simultaneously provided to
the host computer and displayed on the
status lights.

RT-11, RSX, RSTS/E, TSX,
and UNIX

The CSS-800 is software compatible with
all three major families of DEC operating
systems: RT-11, RSX, and RSTS/E. It
also supports the popular TSX and Bell
Laboratories’ UNIX operating systems for
the DEC LSI-11 hardware family.

ECC error correction and
automatic error logging

The CSS-800 corrects all errors up to 8

bits in length using a 32 bit Error Correction
Code (ECC). Any disk error is automatically
logged. The controller automatically remaps
defective disk sectors so that the process
is transparent to the host computer.

Rugged desk top or rack
mounted chassis

The CSS-800is 5% inches high and weighs
only 42 pounds, its Winchester disk is inter-
nally shock-mounted, and the system is

engineered for continuous, trouble-free use.

Just plug itin

Everything you need...hardware and
software...is built right in. The CSS-800 is
up and running on your existing system as
fast as you can get it out of the box and
plug in the AC line cord and the host inter-
face. Our Q-bus*, Unibus* or Multibus*
compatible interface boards are included
as standard equipment. So the CSS-800 is
plug compatible with LSI-11, PDP-11, VAX,
and all Multibus hardware. For any other
bus structure the proprietary USDC I/O
bus® is easily adapted.

If you need more than 70 megabytes of
storage capacity, you can add on up to 210
megabytes more disk and 51 megabytes of
tape back-up by using three economical
CSS-800A expansion units. Since the
CSS-800A drives are controlled by your
CSS-800, they do not require their own
host interfaces or controllers.

TAPE DRIVE CONTROLLER - MODEL 2250 DISK CONTROLLER - MODEL 3450

Z-80 CPU Z-80 CPU

TAPE FORMAT CACHE | [LOOK-AHEAD| [BAD SECTOR
Sl 2 S MEMORY || STATISTICAL | | RELOCATION
MANAGEMENT TABLE FIRMWARE

|
MULTI=PORT MULTI-PORT

MEMORY CONTROL. MEMORY CONTROL
TAPE usoc usoc DISK

INTERFACE /O BUS /0803 32K BYTE INTERFACE
e BSQ:VRVYE INTERFACE INTERFACE CACHE ECC
o
CONTROL S SORY LOGIC

WINCHESTER DISKS
S
=

(OPTIONAL)

(280 MEGABYTES MAX.)

MODEL 1107
LD €4
A HOST ADAPTER

e INTERFACE

70 MB
(OPTIONAL)

17 MB CARTRIDGE DYNAMIC
TAPE DRIVE DMA
THROTTLE

RKO7/TU10
EMULATION

BACK-UP

Software-intensive controller
technology

Our CSS-800 microprocessor-based
controllers are software-intensive, which
gives us the flexibility to adapt our hard-
ware to advancements in host system
technologies. The CSS-800 is a flexible
system, designed to pace a rapidly
evolving industry.

®USDC I/0 bus is a trademark of U. S. Design Corporation

Call USDC marketing:
800-368-2811

U.S.Design Corporation

5100 Philadelphia Way / Lanham, MD 20706
(301) 577-2880 TWX 710-826-0417
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iSBX
MULTIMODULE
BOARDS

24 PARALLEL
170 LINES

CONTROL
INTERFACE

SERIAL
DEVICE

iSBX BUS
MULTIMODULE
CONNECTOR

iSBX BUS
MULTIMODULE
CONNECTOR

DRIVER/TERMINATOR
INTERFACE

RS-232-C
INTERFACE

G

POWER FAIL ——

INTERRUPT
MATRIX
(JUMPERS)

1L

PROGRAMMABLE
INTERRUPT
CONTROLLER
(8259A)

L

SERIAL
INTERFACE
(USART)
(8251A)

]

PROGRAMMABLE WO
PERIPHERAL
INTERFACE
(8255A)

I

PROGRAMMABLE
BAUD RATE
GENERATOR
(173 8253A)

]

PROGRAMMABLE
TIMERS
(2/3 8253A)

ONBOARD LOCAL BUS

il ]

U

iAPX 86/10
(8086-2)
CPU

MULTIBUS/
MULTIMASTER
INTERFACE

1 32k x 8 (iSBC 3008) |

DUAL-PORT 1 128K x 8 (iSBC 304) |
CONTROLLER 32k x 8 (iSBC 86/14)
128K x 8 (iSBC 86/30)

iSBC 337 |
NUMERIC |

DATA PROCESSOR |
(8087)

MULTIBUS SYSTEM BUS

¢

Block diagram of isSBC 86/Xx single 6.75” x 12" board computer. 86/30 has 128k bytes RAM, 86/14 has
32k bytes RAM. Both 8086-2 based computers perform at 8 MHz. System clock, read/write memory,
ROM, 1/0 ports and drivers, serial communications interface, priority interrupt logic, and

programmable timers are onboard.

Applications are seen in word processing
machines, small business computers, in-
strumentation, industrial automation,
and data acquisition an