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How to cut
the cost of

Winchester
backup.

b :

Low cost head crash insurance.
Save up to 50% by using a data cartridge system.
With a transparent controller by Western Peripherals.

The controller makes the CPU think it’s working with a half-
inch tape drive.

Piggyback as many as eight %4-inch, 3-M type cartridge drives-and
dump nearly 140MB of data.

For low cost archival storage, backup storage or economical head crash insurance,
count on data cartridge systems—with controllers from Western Peripherals.

[J Yes! Please send complete information about low cost mass storage.

TITLE

COMPANY ADDRESS

( )
CITY STATE ZIP TELEPHONE

CPU Type: OO DECLSI-11* PDP-11* [ Data General NOVA/Eclipse**

Division of Wespercorp

western peripherals 1 vyford Road

Tustin, CA 92680 (714) 730-6250

i *Trade name of Digital Equipment Corporation®** Trade name of Data General Corporation .
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~ New from Kennedy

Model 6809 Data Streamer-

Kennedy does it again. Data Streamer is ideal for
Winchester disk drive backup where fast starting and stop-
ping is not required. Designed to emulate the performance
of the IBM 8809, Data Streamer has a wide range of
features:

+ Tape drive includes built-in industry standard formatter—
its a compact package.

 Contains only four moving parts—hence a much higher
MTBF than normal tape drives.

« Streams (read/writes) at 100 ips or, in start/stop mode,
12.5 ips.

» Data Streamer can be mounted in three ways—vertically
in rack, horizontally in drawer or horizontally in a low boy
console.

Model 6809 has been designed and built with all the
innovative features and reliability that Kennedy products are

KENNED

known for. Additionally, Model 6809 is much less expensive
than traditional tape transport/formatter combinations. It's
the ideal answer for large capacity disk drive backup.

KENNEDY

Subsidiary, Magnetics & Electronics Inc

1600 Shamrock Ave.. Monrovia, CA. 91016
(213) 357-8831 TWX 910-585-3249




Management Information Display

Ultrasonic heart sector scan

HIGH POINT
RESOLUTION

482 (vertical) x

High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here's a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price.

Basically, this new Cromemco Model
SDI* is a two-board interface that plugs
into any Cromemco computer.

The SDI then maps computer display
memory content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

When we say the SDI results in a high-
quality professional display, we mean you
can’t get higher resolution than this
system offers in an NTSC-conforming
display.

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC x, v, 1, ©).

*U.S. Pat. No. 4121283

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI's high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

To achieve the high-quality display, a
separate output signal is produced for
each of the three component colors (red,
green, blue). This yields a sharper image
than is possible using an NTSC-composite
video signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Z-2H

Computer fystem_

Model SDI plugs into Z-2H 11-megabyte
hard disk computer or any Cromemco
computer

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and novel two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SDI has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date color display computer.

The SDI has still more features that
you should be informed about. So contact
your Cromemco representative now and
see all that the SDI will do for you.

Cromemco

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400

Tomorrow’s computers today
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DIRECT ERROR CODE IMPLEMENTATION 101

by Robert Swanson

Certain memory organizations, such as those using semiconductor
devices, reauire an error correcting code that operates on short blocks

of data. The H-matrix is one such scheme that is readily implemented in
LSI

INDEXED MAPPING EXTENDS

MICROPROCESSOR ADDRESSING RANGE 111

by lan LeMair

Ever increasing program and data storage requirements and the neces-
sity for future program expansion respond to the indexed mapping tech-
nique for extending microprocessor addressing range to add dynamical-
ly allocated memory storage without impacting overall system perfor-
mance

A DIAGNOSTIC MODULE DESIGN FOR
THE LSI-11/2 MICROCOMPUTER 121
by Robert A. Bruce

Bus monitor assists LSI-11/2 firmware by allowing designer to step the
microcomputer through a program, one bus transfer at a time, while
displaying bus addresses accessed and data transferred

N-CHANNEL ASYNCHRONOUS ARBITER
RESOLVES RESOURCE ALLOCATION CONFLICTS 126
by Emil Petriu

Simple circuit arbitrates n concurrent requests according to fixed pri-
ority rules, will handle many common applications, and is extendable to
larger arbiter configurations
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WESCON/80 88

“Electronics, the Magic Kingdom’ covers microprocessors, ICs, com-
munications, memories, and testing. A Marketing Conference and
Keynote Luncheon take place the day before the conference opens

COMPCON FALL ’80 90

Theme of this 21st international IEEE Computer Society conference will
be “Distributed Computing,” with emphasis on all phases of that
technology in both the Professional Program and preconference
tutorials



MULTIBUS
compatibledata

acquisition
and control systems.

The ADAC 700 Series of data acquisition systems plug directly into
the MULTIBUS of single board computers from Intel and National. The
710 Series is the first low level analog to digital system available that
includes such unique features as the capability to withstand common
mode voltages of up to 250V while digitizing low level outputs from
bridges, thermocouples and other low level transducers. A software
programmable gain amplifier with optional cold junction compensation
circuit can be programmed on a channel to channel basis. The low
level analog to digital card and low level multiplexer expander card
can be supplied with either 8 or 16 differential inputs per card. Resolu-
tion is 12 bits.

The 735 A/D high level analog to digital series is supplied with
16 to 64 single ended or pseudo differential inputs. It also is jumper
selectable for 8, 16, or 32 differential analog inputs. The inputs can be
either voltage or current loop. The 735 A/D features a 12 bit high speed
analog to digital converter with throughput rates of 35 KHz basic and
100 KHz optional. The series include bus interfacing with a software
selection of program control/program interrupt and a jumper selection
of memory mapped /O or isolated 1/O. Up to 2 channels of 12 bit digital
to analog converters can be supplied.

The extensive series of MULTIBUS compatible analog I/O boards
is further complemented by the 735 DAC Series. They are supplied
with up to 4 channels of 12 bit digital to analog converters, MULTIBUS
interfacing, 2 scope/recorder pen control circuits, 8 discrete digital
outputs with 8 high current sinks, 8 discrete digital inputs, and memory
mapped or isolated |/O interfacing. Optionally available are third wire
sense for ground noise rejection and 4 to 20 ma current loop outputs.

Send for full technical data:

CORPORATION

70 TOWER OFFICE PARK « WOBURN, MA 01801 « 617-935-6668
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Dataram Corporation, first to offer a 128K x 18 single-board
PDP®-11 ADD-IN, has done it again.

This time with an incredible 128K x 18 semiconductor

ADD-IN for DEC®’s LSI-11/23!

This industry first, the DR-113S, is packaged on a standard DEC
814” x 10” quad board. But more than just being a “first,” the
DR-113S is also a “best,” saving you not only space and money,
but also greatly reducing overhead circuitry, optimizing MTBF,
and minimizing power consumption. And the DR-113S is also
available in 64K and 96K configurations.

From Dataram Corporation, the people who provide everything
you need to make a big thing out of the LSI-11 —

e PDP-11/03L compatible chassis ® 16K x 18 core ADD-IN

e 32K x 18 semi ADD-IN (dual-size board) ® BULK CORE and
BULK SEMI Disk Emulation Systems e BULK MINI e Tape,
Disk, and SMD controllers e and even DEC-manufactured
LSI-11 and LSI-11/23 microcomputers and other accessories.

DEC. LSI-11. and PDP are registered trademarks
of Digital Equipment Corporation

TEL:609-799-0071 TWX:510-685-2542
Canada: Ahern & Soper Ltd.. Alberta, British Columbia Ontario, Quebec * Finland: Systek OY, 737-233 ¢ France: YREL, 956 81 42 »
Hungary/Poland/Rumania: Unitronex Corporation. WARSAW 39 6218  Haly: ESE sr | 02/607 3626 ¢ Netherlands: Technitron b.v., 020-45 87 55 » Sweden: M. Stenhardt AB. (08) 739 00 50 e
Switzerland: ADCOMP AG 01/730 48 48 * United Kingdom: Sintrom Ellinor Ltd . (0734) 85464 « West Germany: O E M -Elektronik GmbH, 07 11-79 80 47
Australia/New Zealand: Anderson Digital Equipment (03) 543 2077 e India: Industrial Electronic Instruments. 79281 e Japan: Matsushita Electric Trading Co., Ltd . 03 (435) 4501
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CALENDAR

CONFERENCES

SEPT 3-12—1980 Internat’| Machine
Tool Show, McCormick Place, Chicago, Il
INFORMATION: National Machine Tool
Builders” Assoc, 7901 Westpark Dr,
McLean, VA 22102. Tel: 703/893-2900

SEPT 16-18—FOC ‘80 (Internat’l Fiber
Optics and Communications Exposi-
tion), Hyatt Regency Embarcadero, San
Francisco, Calif. INFORMATION: Michael
A. O'Bryant, Information Gatekeepers, Inc,
167 Corey Rd, Suite 111, Brookline, MA
02146. Tel: 617/739-2022

SEPT 16-18—WESCON/80, Anaheim Con-
vention Ctr, Anaheim, Calif. INFORMA-
TION: Dale Litherland, Electronic Conven-
tions, Inc, 999 N Sepulveda Blvd, El Segun-
do, CA 90245. Tel: 213/772-2965

SEPT 18-21—Mid-Atlantic Computer
Show, DC Armory/Starplex, Washington,
DC. INFORMATION: National Computer
Shows, 824 Boylston St, Chestnut Hill, MA
02167. Tel: 617/739-2000

SEPT 22-25—Software INFO (National
Software Package Conf and
Exposition), Hyatt Regency, Chicago, IIl.
INFORMATION: Professional Exposition
Management Co, Suite 545, 222 W Adams
St, Chicago, IL 60606. Tel: 312/263-3131

SEPT 23-25—COMPCON Fall '80, Capital
Hilton, Washington, DC. INFORMATION:
COMPCON Fall ‘80, PO Box 639, Silver
Spring, MD 20901. Tel: 301/589-3386

OCT 1-3—Fault Tolerant Computing
Systems, Kyoto, Japan. INFORMATION:
Prof John Meyer, Dept Elec and Computer
Engineering, U of Michigan, Ann Arbor, Ml
48109. Tel: 313/763-0037

OCT 1-3—lInternat’l Conf on Circuits
and Computers for Large Scale
Systems, The Rye Town Hilton Inn, Port
Chester, NY. INFORMATION: Dr NB Guy
Rabbat, 32 Tor Rd, Wappingers Falls, NY
12590. Tel: 914/897-8126

OCT 6-9 AND OCT 14-17—8th World
Computer Congress, Tokyo, Japan, and
Melbourne, Australia. INFORMATION:
AFIPS, 1815 N Lynn St, Suite 800, Ar-
lington, VA 22209. Tel: 703/243-4100

OCT 8-9—Connector Symposium, Ben-
jamin Franklin Hotel, Philadelphia, Pa. IN-
FORMATION: Jim Pletcher, Electronic Con-
nector Study-Group, Inc, PO Box 167, Fort
Washington, PA 19034. Tel: 717/780-8857

6

OCT 13-15—Symposium on the Founda-
tions of Computer Science, Sheraton Inn,
Syracuse, NY. INFORMATION: Prof Ronald
V. Book, Dept of Math and Comp Science, U
of California, Santa Barbara, CA 93106.
Tel: 805/961-2778, 2171

OCT 13-15—Internat’| Computer Conf:
Hong Kong 1980, Hong Kong. INFORMA-
TION: Dr Wellington C. P. Yu, IBM Corp,
F02/61C, 5600 Cottle Rd, San Jose, CA
95193. Tel: 408/256-3426

OCT 14-16—Mini/Micro Computer Conf
and Exposition, Civic Auditorium, San
Francisco, Calif. INFORMATION: Robert D.
Rankin, Mini/Micro Conference and Exposi-
tion, 32302 Camino Capistrano, Suite 202,
San Juan Capistrano, CA 92675. Tel:
714/661-3301

OCT 16-19—Mid-West Computer Show,
McCormick Place, Chicago, Ill. INFORMA-
TION: National Computer Shows, 824
Boylston St, Chestnut Hill, MA 02167. Tel:
617/739-2000

OCT 20-23—CPEUG '80 (Meeting of the
Computer Performance Evaluation
Users Group), Orlando, Fla. INFORMA-
TION: Theodore F. Gonter, U.S. General
Accounting Office, 441 G St, NW, Rm 6118,
Washington, DC 20548. Tel: 202/275-5410

OCT 26-29—ACM '80 (Assoc for Com-
puting Machinery Nat’l| Conf and Ex-
hibition), Opryland Hotel, Nashville, Tenn.
INFORMATION: Lucy Jean Johnson, Box
1980 Station B, Nashville, TN 37235. Tel:
615/322-2951

OCT 27-30—ICCC '80 (Internat’l Conf on
Computer Communication), Peachtree
Plaza Hotel, Atlanta, Ga. INFORMATION:
ICCC “80 Executive Committee, PO Box 280,
Basking Ridge, NJ 07920. Tel:
201/221-8800

OCT 28-30—Interface West, Los Angeles
Convention Ctr, Los Angeles, Calif. INFOR-
MATION: Peter B. Young, The Interface
Group, 160 Speen St, Framingham, MA
01701. Tel: 617/879-4502

OCT 30-NOV 1—Nat'l Small Computer
Show, New York Coliseum, New York, NY.
INFORMATION: Ralph lanuzzi, 110
Charlotte Place, Englewood Cliffs, NJ
07632. Tel: 201/569-8542

NOV 3-5—Conf on Computer Graphics
in CAD/CAM Systems, MIT, Cambridge,
Mass. INFORMATION: Prof David C.
Gossard, Dept of Mechanical Engineering,
Rm 3-445, Massachusetts Inst of
Technology, 77 Massachusetts Ave, Cam-
bridge, MA 02139. Tel: 617/253-4465

NOV 4-6—MIDCON/80, Dallas Conven-
tion Ctr, Dallas, Tex. INFORMATION: Dale
Litherland, Electronic Conventions, Inc, 999
N Sepulveda Blvd, El Segundo, CA 90245.
Tel: 213/772-2965

NOV 6-12—Electronica ‘80, Munich
Fairgrounds, Munich, West Germany. IN-
FORMATION: Franc D. Manzolillo, Rm
6015, U.S. Dept of Commerce, Washington,
DC 20230. Tel: 202/377-2991

NOV 20-23—Northeast Computer
Show, Hynes Auditorium/Prudential Ctr,
Boston, Mass. INFORMATION: National
Computer Shows, 824 Boylston St, Chestnut
Hill, MA 02167. Tel: 617/739-2000

NOV 30-DEC 4—NTC '80 (National
Telecommunications Conf), Shamrock
Hilton Hotel, Houston, Tex. INFORMA-
TION: John R. Howell, Houston Lighting
and Power Co, PO Box 1700, Houston, TX
77001, Tel: 713/228-9211, X3351

DEC 2-5—CMG XI (11th Internat’l Conf
of the Computer Measurement Group),
Sheraton-Boston Hotel, Boston, Mass. IN-
FORMATION: Judith G. Abilock, Price
Waterhouse and Co, Office of Government
Services, 1801 K St, NW, Washington, DC
20006. Tel: 202/296-0800

DEC 4—California Computer Show,
Hyatt-Palo Alto, Palo Alto, Calif. INFOR-
MATION: Norm De Nardi, Norm De Nardi
Enterprises, 95 Main St, Los Altos, CA
94022. Tel: 415/941-8440

SEMINARS

OCT 20-21—Distributed Processing and
Multiprocessing: Components and
Applications; OCT 27-28—Data Com-
munications; AND OCT 30-31—Micro-
processors: Hardware, Software, and
Applications, Worcester Polytechnic Inst,
Worcester, Mass. INFORMATION: Ginny
Bazarian, Office of Continuing Professional
Education, Worcester Polytechnic Inst,
Worcester, MA 01609. Tel: 617/753-1411,
X517

NOV 3-4—Workshop on Aerospace
Applications of Microprocessors, God-
dard Space Flight Ctr, Greenbelt, Md. IN-
FORMATION: Robert J. Schwartz, McDon-
nel Douglas Astronautics Co, Box 516, St
Louis, MO 63166

SHORT COURSES

OCT 7-10—Pascal Computer Program-
ming, George Washington U, Washington,
DC. INFORMATION: Director, Continuing
Engineering Education, George Washington
U, Washington, DC 20052. Tel:
202/676-6106

OCT 27-29—Fundamentals of Data
Communications, American Management
Associations Headquarters, New York, NY.
INFORMATION: American Management
Assocs, 135 W 50th St, New York, NY
10020. Tel: 212/586-8100
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THE DSD 440.
TOTAL DEC RX02
COMPATIBILITY,

AND MORE.

The DSD 440 is the only alternative to the DEC RX02 that’s

100% software, hardware and media compatible with

LSI-11, PDP®-11 and PDP-8 computers, including those
with extended memory. It can be configured as an
RX02 for DEC double density or IBM 3740 single
density recording, or as an RX01 for backward oper-
ating system compatibility.

MORE

A 512-byte hardware bootstrap is built into all
PDP-11and LSI-11 interfaces. It loads system software
automatically from either single or double density

diskettes. Extensive self-testing is DIP-switch select-
able with the ““‘Hyperdiagnostics’ that run without being
connectedtoacomputer.The low profile 5a-inch DSD 440
features write protection and diskette formatting.

FASTER

The optimized DSD 440 microcode increases system throughput

when using the RT-11 foreground/background monitor. In partic-
ular, the DSD 440 with an LSI-11 runs fill and empty buffer opera-

tions 20% faster than an RX02.

FOR LESS

The DSD 440 is the RX02 compat-
ible flexible disk system that combines
high performance and advanced fea- EASTERN REGION SALES
tures with fast delivery...at alower price. Lo Data gy_sterrr:js Desigdn,hlnn:bmzs
} : : organ Drive, Norwood,

For further information, call or write Data 5. (617)769-7620  TWX: 710-336-0120
Systems Design today. A data sheet and SRRy e
price list will be forwarded to you Estestusisme Diion, inc.

immediately. 2560 Mission College Blvd., Suite 108
SantaClara, CA95051 Tel:(408)727-3163

® Trademark of Digital Equipment Corporation

CORPORATE HEADQUARTERS: Data Systems Design, 3130 Coronado Drive, Santa Clara, CA 95051
Tel: (408) 727-9353 TWX: 910-338-0249
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Compare this general purpose logic analyzer
with the currently accepted industry standard.

Logic designers have made
Gould’s powerful Biomation K100-D
our fastest selling logic analyzer

ever. You'll see why once you com-
pare it to its nearest competitor,
the 1615A from Hewlett-Packard.

Compare clocking speed.

With a 100 MHz clock rate, the
K100-D gives you resolution to
10 ns—five times better than the
1615A’s. Use the K100-D’s latch

Hewlett-Packard 1615A
A very good logic analyzer

mode to catch gliches as narrow
as 4 ns. It gives you the most
precise logic analysis for today's
high speed minicomputer, main-
frame and microprocessor systems.
Best of all, you're already prepared
for faster designs as they arrive.

Compare capacity.

The K100-D’s 1024 word memory is
four times as deep as the 1615A's.
This dramatically extends the
length of data you can trap from
your system at any one time. And
that means faster, more accurate
debugging. In addition, the
K100-D’s standard 16 channel for-
mat can be expanded to 32
channels for work on the new
generation of 16-bit micro-
processors.

Compare your productivity.

Finally, the K100-D makes
designers more productive with
convenience features superior to
those of the 1615A. The K100-D
has a larger keyboard, plus an
interactive video display. Compre-
hensive status menu. Data domain
readout in hexadecimal, octal,

The K100-D wins over Hewlett-Packards 1615A hands down!

binary or ASCII. And the list goes
on and on.

The final analysis.

To help you evaluate these two
fine instruments before you buy,
we've prepared a point-by-point
competitive comparison of the
two. If you're designing and
debugging high-performance digi-
tal systems, you'll want to read
this document carefully. To get
your free copy, just use the reader
service number or write Gould
Inc., Biomation Division, 4600 Old
Ironsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.

Biomation K100-D
The industry’s finest logic analyzer
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64K EPROMs

from Texas Instruments.
Defining the future.

Ready today:

EPROMs regularly double in den-
sity — 128K devices are inevitable.
By factoring TI's new 64K EPROM
into your plans today, you can pave
the way for these greater densities
and minimize system redesign.
Because the new TMS2564 comes
in a 600-mil, 28-pin, dual-in-line
package. Plug compatible with that
anticipated for the 128K EPROMs
. and ROMs. When the time
comes to upgrade, you'll be able to
substitute one for the other.
Outstanding compatibility
In the meantime, the TMS2564
EPROM allows you a great deal of
latitude. For maximum compati-
bility with present devices, its
JEDEC-approved pinout is derived

from the industry- standard 24-pin
64K ROM supplied by eight sources.

On the new TMS2564, pins 26 and
28 are reserved for the 5-V supply.
With a supply trace to pin 26, both
24- and 28-pin devices can be used

PACESETTING EPROMs FROM TI

Power Typical Power (0°C) Access
Device Description Supply Operating Standby Time

TMS2564 64K 5V 400 mW 50 mW 450 ns
TMS25L32 32K 5V 325 mwW 50 mW 450 ns
TMS2532 32K 5V 400 mW 50 mW 450 ns
TMS2516-35 16K 5V 285 mW 50 mW 350 ns
TMS2516 16K 5V 285 mW 50 mW 450 ns
TMS2508-25 8K 5V 250 mW 50 mW 250 ns
TMS2508-30 8K 5V 250 mW 50 mw 300 ns
TMS2716 16K +12, =5V 315 mwW — 450 ns
TMS27L08 8K +12, £5V 245 mW — 450 ns
TMS2708 8K +12, =5V 690 mW — 450 ns
TMS2708-35 8K +12, =5V 690 mwW — 350 ns

with no jumpering. If you choose,
you can even use smaller EPROMs
without compatibility problems.
And upgrading from the TMS2532
32K EPROM is a snap.

Low power

The TMS2564 offers you the lowest
power per bit in the industry ...
only 13 pW max active. A must for
high reliability and low system
operating costs.

Widest choice

Adding the TMS2564 to our fast-
growing EPROM family gives you a
choice unmatched in the market-
place. All members are available in
600-mil packages with industry-
compatible pinouts. All share the
reliable production-proven TI
EPROM technology.

Here now

TT's TMS2564 has been in produc-
tion since mid-1979. No need to wait
— place your order today for the
industry’s first 64K EPROM, from
the industry’s first supplier of 16K
and 32K EPROMs. Check your
nearby TI sales office
or authorized distribu-
tor. Or write Texas
Instruments, P.O. Box
1443 , M/S 6965,
Houston, Texas 77001.

Fifty Years

oL
Innovation

2

TEXAS INSTRUMENTS

© 1980 Texas Instruments Incorporated

INCORPORATED
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Since 1975, Digital Equipment Corporation
has sold more 16-bit micros than any other
company.

ore than 100,000 of them.

And from the very beginning, our goal has
been simple: to build failure-free microcomputer
products.

To approach this goal, we use what we be-
lieve is the most comprehensive reliability pro-
gram in the industry. In fact, we’ve adapted the
same program we developed for our minicom-
puter and mainframe systems.

And it starts while a product is still on the
drawing boards.

Reliability as a design goal.

We actually design reliability into Digital’s
micro products.

The original design team includes engineers
from product assurance, diagnostics, product
safety and field service. They make sure a micro
design is inherently reliable to begin with.

hen before a component is qualified to go
into one of our micros, 1t has to pass evaluations
and tests lasting six months or more.

In production, we give every component a
complete battery of functional and package tests.
As the micro board moves through manufactur-
ing, we test extensively at everﬁil important stage.

Even after a product is in the field, we con-
tinue to study its performance and failure rates
so we can make design and manufacturing
improvements.

All this effort has paid off in extremely high
MTBFs. And an industry wide reputation for
reliability.

The industry’s most mature software.

Reliability is just as important for micro
software as it is for hardware.

At Digital, we’ve been refining and enhanc-
ing the RT-11 family of development and applica-
tion software for more than seven years.

RT-11 provides a wealth of high level lan-
uages and development aids. Plus you have the
exibility of using RT-11 with a wide range of

LSI-11 hardware configurations.

RT-11 family capability ranges from multi-
tasking, multiterminal support for larger config-
urations to a very small kernel for single-task
applications. There’s also a subset of RT-11 de-
signed specifically for PROM applications. This
subset, called SIMRT, is an integral part of FOR-
TRAN IV. ‘

And RT-11 development software is exactly
the same as RT-11 target software, so you can
debug your programs with complete confidence
right on the development system.

The total approach to micros.

Reliable performance is just one of the ways
we make micros easier to work with.

We also offer hundreds of hardware prod-
ucts to choose from—micro boards, boxes and
development systems. Memory and interface
boards. Terminals and printers.

CIRCLE 9 ON INQUIRY CARD

And we back it all with over 13,000 service
people worldwide, technical consultation and
training, and suﬁport agreements that can be tail-
ored exactly to the way you run your business.

It’s the total approach to micros, only from
Digital.

To learn more just send the coupon for a
copy of our free brochure, “The Story Behind
LSI-11 Microcomputer Reliability.”

For more information, contact: Digital Equip-
ment Corporation, MR2-2/M65, One Iron Way,
Marlboro, MA 01752. Or call toll-free 800-225-
9220. (In MA, HI, AK, and Canada, call 617-467-
7000). In Europe: 12 av. des Morgines, 1213 Petit-
Lancy/Geneva. In Canada: Digital Equipment of
Canada, Ltd. Or contact your local Hamilton/
Avnet distributor.

I'd like to know
more about Digital’s
reliable micro products.

[ Please send me your brochure, “The Story Behind
LSI-11 Microcomputer Reliability.”
[ Please have a Sales Representative call.

Name

Title

Company

Address

City State Zip

Send to Digital Equipment Corporation, Microcom-

uter Products Group, MR2-2/M65, One Iron Way,

arlboro, MA 01752.

I

I

I

I

I

I

I

I

I

I

I

I

I

|
My application is :
|

I

I
<)

It took the minicomputer company
to make micros this easy.
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COVMMUNICATION CHANNEL

RF MODEM DESIGN FOR

BROADBAND COAXIAL LOCAL AREA NETWORKS

D. G. Willard and P. E. Wagner The MITRE Corporation
Bedford, MA 01730

Established community antenna television technology pro-
vides a highly reliable, inexpensive, broadband 2-way
distribution network on which multimode communications
can be readily implemented in a local area. When properly
designed, the network furnishes common transmit and
receive signal levels that are independent of both frequency
and subscriber location. It also provides a very good signal
to noise ratio and a low intermodulation characteristic.

Many community antenna television (CATV) network ap-
plications include some form of digital communication.
Each class of digital subscriber equipment requires a radio
frequency (rf) modem at the interface to the cable network.
The modulated signal emitted by all such modems must be
clean, ie, have no significant extraneous signals that might
interfere with other signals in the spectrum. The modem
must also produce a signal level sufficient to match the net-
work. Each receiver section must selectively reject all fre-
quencies except that of the desired signal and be sensitive
enough to acquire and demodulate the signal.

Availability of all traffic to all subscribers is an inherent
characteristic of CATV networks. The bus concept is,
therefore, especially promising for local area digital com-

14

munications. In some bus applications the modem must be
carefully implemented to insure that the receiver does not
“hear’’ its own transmitter directly and thus mask recep-
tion of transmissions being received from the network.

Two ways of implementing 2-way CATV distribution net-
works are either on a single cable using bandsplitting
techniques, or on two separate cables, in effect employing
space division. Differences between these two methods have
little effect on the functional requirements of digital
modems. Modems intended for single-cable networks must
transmit and receive on a common cable connection at dif-
ferent frequencies. Those intended for 2-cable networks
must transmit and receive on separate cable connections,
generally on the same frequency. There is no other signifi-
cant difference.

Classes of RF Modems

Two main classes of rf modems for CATV applications are
those intended for point to point links replacing dual-pair
wireline links, and those to be used in some form of multiple
subscriber digital bus such as time division multiple access
(TDMA), listen-while-talk, and polling.

COMPUTER DESIGN/AUGUST 1980
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THE BEST OF
, BOIH WORLDS:
) STROKE. AND

RASTER.

Want high performance raster graphics?

Sanders Associates’ new Graphic 8 offers you up to 256
simultaneous colors. High resolution. Dynamic operation with
double-buffered refresh memory...

Plus upward-instruction compatibility with the Sanders stroke
refresh Graphic 7 and its color and 3D options.

But there’s more.

Both display systems — Graphic 7 and Graphic 8 - bring you
built-in test, FORTRAN support, remote or local operation, interfaces
to most computers, and other important user-oriented features.

Sanders' stroke refresh Graphic 7 and new raster Graphic 8
display systems: they put the best of both worlds

at your fingertips. For more information, write or @.

phone Sanders Associates, Inc., Information Products

Division, Daniel Webster Highway South, Nashua, SANDERS
NH 03061. 603-885-5280. ASSOCIATES, INC.
CIRCLE 10 ON INQUIRY CARD The Graphics People




“For engineers who want al

AMP DIPLOMATE 175 Sockets feature:

* 8to 40 position sizes

¢ reliable interconnect in tin or select-gold plate

e large entry target area

¢ dual wipe contacts

¢ internal contact anti-overstress stop wall

¢ closed bottom design

» compatibility with automatic insertion equipment
e immediate delivery via a computer-linked regional

Large .050"
target entry

Dual wipe
contacts

Closed bottom
design

inventory system

For the delivery details or for more information, call the
DIPLOMATE .175" Profile Socket Information Desk at
(717) 780-8400. Or write us. AMP Incorporated,
Harrisburg, PA 17105.

AMP & DIPLOMATE are




l Closed
L entry
design

Open ladder
construction

Stand off

Retaining detent

AMP 160 Sockets feature:
e 8 to 44 position sizes

V

choice.’

» Jowest economical profile available (.160 ins.)
¢ anti-wicking, anti-bridging contact design

e ladder housing construction

e tin or select-gold plated contacts
e single row versions for packages with non-

standard spacings
e qualification to MIL-S 83734

For the delivery details or for more information, call
the AMP .160" Profile Socket Information Desk at
(717) 780-8400. Or write us. AMP Incorporated,

Harrisburg, PA 17105.

AMP has a better way.
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Point to point modems are generally implemented to pro-
vide full-duplex service. They are used in cross-frequency
matched pairs, where subscriber A transmits in frequency
band 1 and receives in frequency band 2, while subscriber B
transmits in band 2 and receives in band 1. Both rf carriers
are on continuously, and signal acquisition time is not

critical.

In contrast, a modem for a multiple subscriber bus must
emit signals only during the subscriber’s transmit time, and
acquire other subscribers’ signals rapidly in order to
minimize the amount of overhead time associated with each

transmission. Generally,

bus modems for 2-cable systems

are also required to transmit and receive on the same fre-
quency band. In some bus applications they transmit and
receive simultaneously, and therefore are required to pro-
vide sufficient isolation between transmitter and receiver to
insure that the subscriber’s own transmission is received

only from the network.

RF Modem Constraints

Interface with the CATV network should be carried out in
such a manner that the presence of the rf modems does not

affect other signals that

might be on the cable. Moderate

wideband impedance matching must also be achieved. In
single-cable networks modem impedances are normally
isolated from the drop cable by a 3-dB rf combiner/splitter
that connects the transmitter and receiver to the drop cable.
Moderate excursions from the nominal 75-Q design center

MODEL 4100

Upgrade to fiber
optics with plug-in
ease. Increase system
performance to

100 kb/s over 1500
spans. Maximize
communication noise
immunity and electrical
isolation. Mate directly
to EIA/RS-232 terminal
ports (25 pin).
Eliminate optical
connectors. Call
(301) 948-4232

duplexasynec
fiber

optelecom

4 x6x3cm
70 grams

15940 Luanne Drive
oy Gaithersburg, Md. 20760 /

18 CIRCLE 12 ON INQUIRY CARD

MODEM RF MODULE SPECIFICATIONS
Transmitter section

Center frequency 50.0 MHz
Modulation Phase-continuous fm
Deviation 1 MHz

1.5M bits/s max
TTL (data and key)
750 (VSWR <3:1 from 5

Modulating data rate
Baseband interface
Rf interface

to 300 MHz)

Output level 60 dBmV (0 dBmV = 1
mV rms)

On/off ratio 100 dB

2nd harmonic <—60 dB below carrier
level

All other harmonics < - 70 dB below carrier
and spurious level

Receiver section

Center Frequency 50.0 MHz
Passband 2 MHz (- 6 dB points)
Demodulation fm

1.5M bits/s max
Open collector (data and

Modulating data rate
TTL interface

key)

Rf interface 75 0 (VSWR < 3:1 from 5
to 300 MHz)

Input level 0 to 20 dBmV

Carrier detection 0 dBmV

PERFORMANCE
Transmitter section
Deviation +2% of nominal

Center frequency + 100 kHz from
nominal. Center fre-
quency is determined
by adding numerical
value of mark and
space frequencies
and dividing by two

+ 1 dB difference be-
tween mark and
space frequencies

+ 2 dB from nominal.
Determined by mea-
suring average of am-
plitudes of mark and
space frequencies

Signal balance

Level

Receiver section
Filter center
frequency
Filter bandwidth
Discriminator center
frequency

+50 kHz from nominal

+ 200 kHz from nominal

+ 20 kHz from nominal.
Determined by using
zero crossover voltage
of discriminator
response

The device(s) have met the above tolerances over a
temperature range of 0 to 40 °C and voltage supply of
11.5 to 13.0 Vdc

COMPUTER DESIGN/AUGUST 1980



\

sesssese
Sa0sv00e®

\

NOW ZENITH GIVES YOU A
BRAND NEW WAY TO MEASURE
CRT DISPLAY QUALITY.

Now Zenith technology
comes packed into a brand new
CRT Display format. Introducing
the D12-100. This new model in
our expanding line has a diagonal
measurement of 12 inches. But
the story is much, much bigger.

THE D12-100

To deliver maximum performance
at lower cost, our new D12-100 is
designed with a 4 x5 aspect ratio
rather than the currently used 3x4
aspect ratio. In those applications
where the D12-100 is appropriate, it
offers all the reliability and depend-
dability of our fully featured, top-of-
the-line 3x4 aspect ratio models.
No wonder. The D12-100
is designed and tested to meet
the same quality and reliability

standards established forall Zenith
CRT Displays. Thousands of test
hours under extreme humidity,
vibration, altitude and tempera-
ture conditions. And exhaustive
analysis, including electron micro-
scope and thermograph scans in
the Zenith Reliability Lab.

APPLICATION
ENGINEERING

The D12-100, like every Zenith
CRT Display, can be designed to
meet your own specifications, as
well. We'll meet with you to deter-
mine your exact requirements.
And then custom build a D12-100
to fit. Since the D12-100 is also the
start of a new series of CRT Dis-
plays, we'll be happy to talk about

ENITH

The quality goes in before the name goes on.

other screen sizes as well.

ZENITH
TRADITION

At Zenith, we're building CRT
Displays with the same commit-
ment to excellence that's made us
number one in the television in-
dustry. When you want a product
that works, with delivery on your
time schedule, plus proven re-
liability and dependability. . . you
want what we’ve been giving our
customers for over 60 years.

More big ideas are coming.
For further information and
specifications, write: CRT Display
Engineering Division, Zenith Radio
Corporation, 1000 Milwaukee
Avenue, Glenview, lllinois 60025,
or call (312) 773-0074.
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are sufficiently nullified by the splitter to cause only in-
significant mismatches. In 2-cable networks, moderate im-
pedance excursions are sufficiently isolated by the cable tap
or signal splitters so that effects on other signals or
subscribers are of a minor nature only.

Spurious transmit signals are to be avoided since they
could cause interference with other services if they occur
outside the signal band. Similarly, inband spurious signals
can cause degradation in the recovered data. Bus transmit- DATA F
ters must exhibit a good on/off ratio of emitted signal level. KEY 3 MODULATOR S
During transmit periods, when only one modem is emitting '
a signal while all others are on standby, the cumulative
energy from all the off transmitters must not mask the -
desired signal. In a system having a large number of active FOES SEQUENCER
subscribers, it is generally agreed that such leakage signals
will combine as random noise because of unsynchronized
carriers and diverse propagation delays. ¥

The bus modem must interface with the control circuitry DEMODULATOR 4
using standard logic levels, usually TTL. Six separate signals
are generally employed: key (transmit enable, receive signal
presence), data, and timing (clock) for both transmit and DATA ==
receive. Usually transmit clock is not used by the modula- TIMING ~— 8
tion process of CATV modems, and so need not be supplied ey
to the modulator in most designs. However, it is convenient
to have transmit timing available on the control modem
cable connector to facilitate testing of the control circuit Fig 1 Major elements of CATV rf modem.
without the modem in place. Modulator develops transmit signal.

Th d D : I Ll So Demodulator recovers data from cable
€ modem receiver 1s generally require to erive signal. Tlmlng circuit uses clock signal to

receive timing and use it to reclock the recovered data for reclock recovered data and key. Power se-
output. Data transitions may be used to phase a locally quencing circuitry prevents generation of
generated clock signal for this purpose. The alternative is to extraneous signals

encode transmit clock with transmit data and recover the
clock from the received signal. The major disadvantage of
the latter approach is that it requires twice the signaling
rate used to transmit data alone, and so requires an increase
in signal bandwidth.

Cable Bus Modem Design

Specifications and performance data for an rf modem
developed at MITRE Corp for CATV digital communications DATA, ——
applications are shown in the Panel. A modem for cable-
based buses consists of four major elements (Fig 1). The rf
modulator accepts transmit data and key and generates an
rf signal containing the transmit data information. The rf
demodulator accepts the rf signal from the cable and CARRIER BANDPASS

recovers the transmitted data and the carrier presence in- WY =1 DETECTOR L b
formation (receive key). Timing recovery circuitry develops l
a times-one clock signal from the recovered data and uses =
this signal to reclock the recovered data and key. The power DATA <——  perecTor
sequencing circuitry insures that the modem generates no
extraneous signals during power-up and power-down opera-

LOW PASS

M
OSCILLATOR i T

REY MODULATOR

DEMODULATOR

tions. 7o let Fig 2 Components of rf module. Modulator con-

Components of the rf module are shown in Fig 2. The tains phase-coherent FSK oscillator, active
modulator consists of a phase-coherent frequency shift key- isolating buffer, and passive low pass filter.
ing (FSK) oscillator, an active isolating buffer, and a passive Demodaulator has bandpass filter, rf amplifier, and

low pass filter. Transmit data cause the oscillator to change RIS S deoi

frequency smoothly as a function of the data pattern. The
transmit key stops the oscillator and shuts off the buffer.
Because the oscillator signal itself is clean and narrow, con-
tains only low level carrier frequency harmonics, and has no
spurious frequencies, only a low pass filter is required to
produce a clean output signal.
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Listen, listen, listen.

You’re constantly demand-
ing better and better features

from smaller and smaller rigid
disk drives. We hear you.

We're responding with our new
8-inch, 20-megabyte D8000. It fits
right into the slot now occupied
by your 8-inch floppy drive, and it
has the easiest and most flexible
interface of any drive in its class.

Pertec® gives you Winchester -
type technology that keeps contam-
inants away from environmentally
sealed disks and heads. Plus average
access time no greater than 50
milliseconds and a transfer rate of
6.914 megabits/second with
internal data separation.

The Pertec D8000 does things
traditional floppy disks or cartridge
drives can’t do. Its powerful micro-
processor chip handles interface,

CIRCLE 14 ON INQUIRY CARD

spindle speed, position control and
a variety of self-diagnostic routines.

Talk to us. . .call (213) 996-1333
(Western Region); (603) 883-2100
(Northern Region);or(305) 784-5220
(Southern Region). Or write for
our new full- line peripherals
brochure. Pertec Computer Corp-
oration,Peripherals Division, 21111
Erwin Street, Woodland Hills,
California 91367.

Your demands have finally
been heard.

©1980 Pertec Computer Corporation. Reading,
England 734-582-115; Frankfurt, Germany 395-387;
Meudon,France 534 -7647; Sydney, Australia 437 -6668;
Tokyo, Japan 662 -8151; Metro Manila, Philippines
85-4236; Taipei, Taiwan 768-1232; Singapore
293-2630; Hong Kong 543-1772.

PERIPHERALS
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Fig 3 Schematic of rf module. Circuit is constructed of readily available components

DATA

L4 L15 R30 R32
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= 7 W e
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The demodulator includes a bandpass filter, rf amplifier,
and the frequency modulation (fm) and carrier detectors.
The filter selects only the desired signal to be amplified.
The fm detector produces a replica of the information used
to modulate the rf carrier and is, therefore, the recovered
data. The carrier detector generates an active level signal
during carrier presence and is the recovered key.

A schematic diagram of the rf portions of a bus modem is
shown in Fig 3. The MC1349 TV intermediate frequency (if)
amplifier chip is used in the demodulator as an rf amplifier
within a 3-pole bandpass filter. The filter is isolated from
the cable by a 3-dB pad. Video detector chip MC1330 has a
dual function of detecting carrier presence and providing
additional amplitude-limited rf gain for the data detector.
The LM3064 TV automatic frequency control (afc)
discriminator chip provides a differential output as a func-
tion of the received signal. These levels are converted to TTL
levels by one section of an LM319 voltage comparator and

LI0AZL 2
. o

P
© ggoooe
Sl e
co 0000880 [
€ o
s e i
- 98

-

Fig 4 Modulator/demodulator with mother card. Latter in-
cludes power sequencing and receive timing recovery circuits.
Modem is used for 50-MHz center frequency unslotted conten-
tion bus digital communication system at 1.152M bits/s
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supplied as recovered data. The amplitude detector signal is
also converted to transistor-transistor logic (TTL) by a sec-
ond section of the LM319.

Transmit data and key are first buffered by elements of
an SD6000 chip to convert to on-modem levels in the
modulator. Since these levels directly affect the frequency
deviation of the oscillator, buffering isolates the modulator
from variations in external TTL voltages. The second SD6000
twin dual-gate MOSFET chip, usually used as an rf amplifier,
is used here as an oscillator and buffer. A varactor is lightly
coupled into the oscillator tank circuit, producing phase-
continuous FSK modulation. The coupling capacitor is used
as the deviation adjustment element to minimize the
resistor-capacitor (RC) time constant. The transmit low pass
filter has been designed for 60-MHz cutoff. This permits the
transmit center frequency to be adjusted anywhere between
40 and 60 MHz by changing only the oscillator resonant cir-
cuit.

The modem as described will function properly at data
rates up to 1.5M bits/s. Nominal receive signal strength is 0
dBmV (I mV rms across 75 Q). Nominal transmit level is 60
dBmV. An interior view of a completed modem is shown in
Fig 4. The reader is encouraged to consider adapting this
proven rf modem for CATV to his own applications.

Editor’s note: Interested readers may obtain a complete
parts list for the modem diagrammed in Fig 3 by writing
to: The Editor, Computer Design, 11 Goldsmith St, Lit-
tleton, MA 01460.

COMPUTER DESIGN/AUGUST 1980



COMPARE SMARTS.

Reverse video
Blinking/blank fields

Upper/lower
case char.
Protected fields
Underlining
Non-glare screen
12 x 10 char. res.
Blinking cursor

SRLES ORDER FORM

9 Baud rates
(75-9600 Baud)

® Self test
® Auxiliary port

keys
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tation and Communication Equipment

Feature-for-feature our smart CRT
terminals cost less than their dumb
ones. Much less. Compare smarts.
Then compare price. You'll pick
TeleVideo.

Four different models to choose
from. Each with features you'd ex-
pect to pay extra for. But with Tele-
Video, they're standard.

We put a lot of engineering savvy
into our CRTs. Their modular design
means high reliability. It also lets us
build in high volume. And sell to you
at low prices.

Find out how you can make your
next CRT buy a smart one. Contact
TeleVideo today for information.

Nationwide Field Service is available
from General Electric Co., Instrumen-



STATION = STATION
L 8

2301 Series multi-station networks
share disk and printer with up to
eight stations. Each station is univer-
sal and may be ordered with the
software and/or hardware capabil-
ities required.

Multiply your micro
capabilities with




processor based design
our universal network

ADVANCE YOUR SMART-
PRODUCT DEVELOPMENT
PROGRAMS—OQur universal,
multi-user development system
network is the most cost-effective
means of implementing a multi-
station, microprocessor-based
design facility. It’s also the most
versatile and productive solution
to smart-product design.

MORE SUPPORT FOR MORE
CHIPS FOR MANY USERS—OQOur
network stations already support
all of the most popular micro-
processors. Our unique slave
emulation system permits us to
add support for new chips faster
than anyone else. With eight
stations tied into our network you
can stop paying designers to wait
in line. All eight can be develop-
ing products simultaneously with
different chips.

MULTI-PROCESSOR
EMULATION—Our slave emula-
tion system provides transparent,
non-stop, full-speed emulation to
10 MHz. And, it’s the only system
that allows simultaneous emula-
tion of many different processors.
Up to eight emulators can be tied
into one network station. Our
transparent in-circuit emulation
and logic analysis take all the
guesswork out of processor evalua-
tion and design, even for products
using several different chips.

GenRad
futureclata

SHARE AND SAVE—By sharing
costly and under-utilized resources
(disks, printers, slave emulators,
design aids and software), a net-
work system lowers your cost-per-
station dramatically. Without
trade-offs! Each user has his own
CPU, CRT and keyboard. The
same powerful software supplied
with our stand-alone development
systems is provided to each net-
work station. Each station can be
equipped with any combination of
software and/or hardware capa-
bilities you require, including local
disk storage.

SPEED UP YOUR
PROGRAMMING—With our
interactive, high-speed CRT, com-
plete operating system software,
and assembly and high-level
language programming capabili-
ties, things happen fast—
sometimes instantaneously. Now
available with highly block-
structured PASCAL compilers, our
system can cut your programming
time by 50% or more.

RELY ON THE LEADER—We
started delivering network systems
over one year ago. For a complete
understanding of how these cost-
effective systems can multiply
your capabilities, contact one of
our worldwide sales and service
offices today.

GenRad/Futuredata

5730 Buckingham Parkway
Culver City, CA 90230

(213) 641-7200. TWX: 910-328-7202.

GenRad/Futuredata universal development systems —
expanding your world of microprocessor-based design.

See us at WESCON, booths 2008, 2010, 2109 and 2111
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ADVANCED
DEVELOPMENT
NETWORKS

8086
8085
8080
z8000
z80

638000
6809

6802
6801
6800
6502
1802
3870
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Now, OEMs can take the High Road
or the Low Road with our Direct-
Connect Modem Cards, small enough

to mount inside Data Terminals.

As the auld Scottish tune suggests, cable that plugs right into a Telco voice it acinch to install. And the price would
Racal-Vadic now makes it easy for or data jack. Built-in 20 pin ribbon con- put a smile on the face of the thriftiest
OEMs to take the high road (1200 bps) nector easily interfaces the VA1200P ~ Scotsman. Just $200 in lots of 100.
or thelow road (300 bps), with low cost  to your terminal. Price is right, too. Just x

direct-connect “Modems-on-a-Card,”  $200 in quantities of 100. Both Roads: The Tl StOl'y

small enough to mount inside CRT 5 Two of Texas Instruments new Silent
displays, teleprinters, POS devices, The LOW Road' 300 bpS 700* data terminals include Triple

and other terminals and systems. The VS300P is a 300 bps full duplex, Modems custom made by Racal-Vadic.
) automatic originate/answer “Modem-  Although small enough to fit into TI's
The ngh Road; 1200 bps on-a-Card’” Like the VS1200P it portable 17 pound terminal, this remark-

... measures only 5" by 8.35," making able modem combines a Racal-Vadic
‘ gagéi‘ “ it small enough to mount inside VA3400, a Bell 212A, and a Bell 103.
$=%e = « _ most terminals. The VS300P Imagine, a full originate/answer direct-
: \ is Bell 103/113 compatible, connect modem with both 1200 bps full
and FCC Registered for  duplex and 300 bps full duplex in such
direct connect via a a tiny package. And it can even be

Telco voice or data acoustically coupled.

jack. Mounting holes
on each corner make

Meet the compact VS1200P, a
complete modem on a single
PC board measuring 5" by
8.35! That's a thrifty 42
square inches of space.
It’s fully compatible
with Bell 202C and S
modems. Only better,
offering much more in
performance, flexibility
and test capability. It’s
registered for direct-
connect, too. Connects to
the switched network with a

We did it for TI,and we can do it for you.
Phone or write today.

Racal-Vadic

222 Caspian Drive, Sunnyvale, CA 94086 *Trademark of Texas
Tel: (408) 744-0810 - TWX: 910-339-9297 Instruments

EAST - (301) 459-7430
NORTHEAST - (617) 245-8790

CENTRAL - (312) 296-8018 mm@ma
S 408) 7441727

WEST - (
CIRCLE 17 ON INQUIRY CARD SOUTHWEST- (817) 277-2246 The Electronics Group



IEDMMUNICATIDN CHANNEL

Transmitter/Receiver Sets Provide High Speed,
Low Error Rate Data Over Long Fiber Optic Links

PHOTODIODE
MONITOR

|

BIAS
MONITOR

ACTIVE
CURRENT
LIMITER

TRANSMITTER

recovery systems

DI-PAC LASER
WITH
PHOTODIODE

MODULATION
INPUT

DC
INPUT

RECEIVER

Combined block diggram of transmitter/receiver sets. Output signal from transmitter error amplifier automatically adjusts
bias current to maintain constant laser baseline power. Auxiliary analog output in receiver provides for efficient clock

AUXILIARY
ANALOG
OuTPUT

DETECTOR

COMPLEMENTARY
OUTPUTS

DC
INPUTS

Typical performance ratings of the
5100 series fiber optic transmitter and
receiver modules include 0.1- to
150M-bit/s NRZ data rates and less
than 10-° bit error rate. Fiber optic
link lengths, without repeaters, are up
to 4 km using a PIN detector receiver,
and up to 5 km with an APD receiver.
These units are in standard production
and are available from Optical Infor-
mation Systems, 350 Executive Blvd,
Elmsford, NY 10523. Transmission
distances up to 12 km can be achieved
at 50M bits/s, and longer distances if
higher error rates can be tolerated.
Use of a laser rather than an LED
light source is key to system perfor-
mance. The transmitter is a feedback
stabilized ECL compatible module
usable to 275M bits/s NRZ. The com-
pany manufactured optical source is a
double heterostructure A1GaAs diode
laser chip mounted in a metal 14-pin
DI-PAC™ DIP. More than 1-mW peak to
peak modulated optical power is
delivered to the end of an Amphenol
906 metal connector, which mates with
a variety of commercially available

fiber optic cables. An integral feedback
photodiode detector mounted at the
rear facet of the laser stabilizes laser
output power. Rise and fall times are
less than 1.5 ns; typical operating
wavelength is 820 nm. Circuitry is on a
low profile PC module that also contains
transient protection and voltage regula-
tion. Voltage requirements are +12 to
+15 Vdc. Typical power consumption
at +12-Vdc operating power is 3.5 W.
The fully shielded wideband
receiver modules are available with
either a PIN or APD detector. Sensitivi-
ty of the PIN version at 150M bits/s is
—21 dBm. Voltages required are =12
to +15 Vdc and 45 Vdc. Power con-
sumption at =12 Vdc is 2.2 W. The
APD model sensitivity at 150M bits/s is
—35 dBm; its voltage requirements
are =12 to =15 Vdc and 300 Vde.
Typical power consumption at =+12
Vdc is 2.5 W. Full range temperature
compensation stabilizes the gain of the
APD receiver. Each receiver model has
voltage regulation and detector bias
decoupling. Complementary ECL out-
puts are provided at SMA connectors.

Both the transmitter and receiver
are fabricated on' 4.5 x 6.5 " (11.4 x
16.5-cm) PC cards that plug into stan-
dard 44-pin PC card connectors.

The 150M-bit/s data rate is compati-
ble with the maximum required output
rates of most data concentrating and
formatting computers, whether
multiplexed or not, used in intercon-
necting distributed computing or pro-
cess control networks, as well as in
telecommunications, satellite com-
munications, and terrestrial microwave
links. With fiber optics as the transmis-
sion medium, the error rate of the
highest speed CPU to CPU, CPU to ter-
minal, digitizer to CPU, or array pro-
cessor/CPU/terminal/DMA link is im-
mune to noise induced by EMI, at-
mospherics, ground loops, transients,
and other electromagnetic or elec-
trostatic disturbances.

Price for the transmitter/receiver
pair with the PIN detector is $3250;
with the APD detector, $3300. Delivery
is stock to five weeks ARO.

Circle 517 on Inquiry Card
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Output for
Versatec's

A new generation of OEM printer/plotters -
delivers more output for less money. ;

B

Faster printing. The new Versatec .

V-80 prints 1000 lines per minute, more !
than three times
faster than other
printers in its price
range.

Graphics. The Versatec V-80
gives you better image quality
than other printer/plotters.

Get true high quality graphics
with 200 dot per inch resolution.
Plot an 11 by 8%-inch page in
just seven seconds.

Hard copy from
display. V-80, with an
optional controller, makes
quick, archival quality copies
from storage tube displays
or digital sources within
twenty seconds.
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80s.
V-80.

For your international customers.

ing to another language is
as simple as plugging
in a new language
configurator car-
ried on a single

ROM.

A\
A

Easy

to use.
Printed output is

presented on a
e-degree sloped pla-
r easy viewing. The
read listings and other
k output without standing.

sst printer/plotter ever built,
makes no irritating clatter.

§ can receive output even when

on the telephone.

Changing toner is easier, faster and

cleaner than changing typewriter ribbon.
The disposable toner bottle inserts

directly into the printer.
No pouring. No mess.
The toner is sealed
away from hands
and clothes.

writing is simple,
ctronic rather than
Jersatec has reduced me-
cal part count to just 135, and that
des screws. Improvements in elec-
tronic design include microprocessor
control, new LSI technology, and low L
power Schottky TTL logic. Fewer me-
chanical and electronic parts reduce
spares requirements.

disposable toner bottle

The V-80 has been designed to meet

The V-80 prints in eight languages. Chang- both UL and VDE standards. Re-posi-

tioning one electrical plug adapts the
printer/plotter to different voltage
requirements.

Paper widths of standard 8%z and 11-inch

and international A4 (210 millimeter
“Portrait” and 297 millimeter “Land-

scape”).
P L= [
| § “ R |
! i e 1/al
| ad = =g
297{" | ™M |
mm | e
l Jrfr‘ 1 1‘?‘;?
' . B8

More profit. V-80 gives you better out-
put specifications for less money. Excel-
lent OEM margins assure more profit

per system.

For more information, circle our readers’
service number for the free brochure —
“Output for the Eighties.” To arrange

a demonstration, call your local Versatec
representative.

CIRCLE 18 ON INQUIRY CARD

aFVERSATEC

A XEROX COMPANY

2805 Bowers Avenue

Santa Clara, California 95051
Telephone: (408) 988-2800
TWX: 910-338-0243

Versatec European Headquarters
27/35 London Road

Newbury, Berkshire, England
Telephone: (0635) 42421

Telex: 847259

™V-80 is a trademark of Versatec.
XEROX? is a trademark of XEROX CORPORATION.
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Vincent van Dumb.

or installed in the ADM-3A by local Lear
Siegler distributors. Contact the distrib-
utors listed below, any Lear Siegler sales
office or Digital Engineering, Inc,, 1775-C
Tribute Road, Sacramento, CA 95815,
916/920-5600

The Retro-Graphics-equipped Dumb
Terminal. What does it mean to you?

Draw your own conclusions.

The Dumb Terminal® video display
terminal has done it again.

For around $2000, you can have
all the alphanumeric capabilities of the
renowned ADM-3A Dumb Terminal, plus
the full vector drawing and point plot-
ting capabilities of a sophisticated graphics
terminal. All in one neat package. That's
less than half the cost of other comparably
equipped graphics terminals

The ADM-3A with Retro-Graphics™ Lear Siegler, Inc./Data Products Division,
gives you complete flexibility to develop bar 714 N. Brookhurst Street, Anaheim, CA
charts, pie diagrams, histograms, even 92803 800/854-3805. In California

function plots. What's more, it's completely 714/774-1010. TWX: 910-591-1157 Telex:
Tektronix® Plot 10™ software-compatible. D“MB TERMI"A[. 65-5444. Regional Sales Offices: + San
The package consists of an ADM-3A SM ART Buv Francisco 408/263-0506 * Los Angeles
°

Dumb Terminal plus a single plug-in card 213/454-9941 - Chicago 312/279-5250 -
engineered to fit neatly inside the ADM-3A a Houston 713/780-2585 + Philadelphia

without soldering, special tools, or a 215/245-1520 - New York 212/594-6762

service call. Wesmamdlon + Boston 617/423-1510 + Washington,
Retro-Graphics is a product of Digital PR D.C. 301/459-1826 - England
Engineering, Inc,, and is sold separately (04867) 80666.

DISTRIBUTORS: *» Qakland, CA, Advanced Technology (415) 452-1401 * Oakland, CA, Consolidated Data Terminals (415) 638-1222 « San Diego, CA,
Data Systems Marketing (714) 560-9222 « Orange County, CA, MQI (714) 751-2005 + Los Angeles, CA, David Jamison Carlyle Corp. (213) 277-4562

» Richardson, TX, Data Applications (214) 931-1100 « Hazelwood, MO, Dytec/South (314) 731-5400 « Chicago, IL, Information Systems (312) 256-5892
» Arlington Heights, IL, Dytec/Central (312) 394-3380 + St. Paul, MN, Dytec/North (612) 645-5816 * Orlando, FL, Gentry Associates (305) 859-7450 *
Cleveland, OH, W.C. Koepf Associates (216) 247-5129 + Falls Church, VA, Marva Data Services (703) 893-1544 + Gaithersburg, MD, Leaseametric
(301) 948-9700 * Cherry Hill, NJ, Data Store (609) 779-0200 * Stamford, CT, National Computer Communications (203) 325-3831 » Bedford, MA,
Continental Resources (617) 275-0850.

Dumb Terminal® is a registered trademark of Lear Siegler, Inc.  Retro-Graphics™ is a trademark of Digital Engineering, Inc.  Tektronix® and Plot 10™ are trademarks of Tektronix, Inc
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GPIB Bus Interface
Reduced to a Few Chips

HMOS-II™ 8293 GPIB transceiver pro-
vides high current drive and interface
required by the 1978 bus standard and
replaces conventional bipolar TTL
devices. Used with the company’s GPIB
component family 8291 talker/listener
and 8292 controller, it provides a com-
plete IEEE-488 interface that is a func-
tional replacement for an entire board
of electronics, according to Intel Corp,
3065 Bowers Ave, Santa Clara, CA
95051. HMOS-II is a proprietary process
for producing high performance MOS
devices. The transceiver is the first ap-
plication of this technology to a device
that must provide high drive currents
rather than high functional density.
Using HMOS-II allows two transceivers
with a total average power dissipation
of 0.75 W to perform functions ordin-
arily requiring up to nine TTL bipolar
devices dissipating up to 3.5 W.

Each transceiver chip contains nine
line drivers and nine receivers. Each
also has the bus line terminations re-
quired to meet the IEEE-488-1978
specifications. Receiver components
needed to meet hysteresis (Schmitt-
trigger) characteristics required by the
standard and power-up and power-
down protection are also built in.

Drivers can be configured as open
collector or 3-state devices depending
on programmed mode requirements.
Each driver can sink 48 mA and can
drive high capacitance loads at high
speed. Propagation delays are less
than 50 ns max. The transceiver
operates from a single 5-Vdc power
supply at typically 75- to 100-mA sup-
ply current. Bus power-down leakage
current is 10 pA.

A pair of transceivers will directly
connect the bus to a talker/listener, or
to both a talker/listener and a con-
troller for an economical bus control
system. This flexibility is enabled by
four programmable modes of the
transceiver that reconfigure its inter-
nal circuitry so that it can function
both in talker/listener and talker/
listener/controller environments. Such
interface systems have heretofore re-
quired up to 40 or more TTL bipolar
devices, plus passive components such
as resistor networks.

Circle 518 on Inquiry Card
(continued on page 32)

read cards...
economically!

The new HE| Model 121-4 card

reader handles marked and R

punched cards interchangably, BT P 5o L
including many colors of pen or AP Ll e
pencil. Absolutely no operator AA NP LIS

adjustment required. Includes a

number of switch-selectable features for

application tailoring without extra cost.

® Reads strobe marks right or left, or self-clocking on both
80 column punch and mark-sense cards.

e RS-232 ASCII output (with Hollerith to ASCII conversion
if necessary), or parallel TTL output.

e Six in-per-sec. card feedthru, or auto return to the front
after read.

A built-in self test feature checks all 13 channels with a

diagnostic card. The Model 121-4 operates on 50/60 CPS.

Specify voltage as either 110 or 230 VAC.

The Model 121-4 is the most flexible and capable hand-fed
card reader on the market at any price, and the price is right.
You'll find it to be ideal for a variety of inventory control and
data collection tasks. Call or write for more information on
the latest optoelectronic solution from HEI.

The Optoelectronic Specialists

H HElIinc.

Jonathan Industrial Center ® Chaska, MN 55318 * 612/448-3510
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High Speed Network
Designed For ATE
Production-Test Environment

High speed intelligent 2291 GRnet™
data communications network is
dedicated to the needs of the auto-
matic test equipment (ATE) user. It is
made up of three basic components:
network interface module (NIM) that
oversees the system’s data communica-
tions functions; connecting hardware
and cable; and data communications
software. The system has been
developed by GenRad Inc, 300 Baker
Ave, Concord, MA 01742. The network
provides a link to allow a GenRad 2290
multiuser programming station to
communicate with any in-circuit or
functional test system, or other pro-
gramming station. All systems in the
network can call for test files from cen-
tral disc storage, eliminating the need
for physical handling of discs and im-
proving revision control of test pro-
grams. Programs can be loaded in less
than a minute.

The Z80 based NIM interfaces the
host system (2290) via a set of common-
ly mapped memory registers and trans-
fers data to or from the host via direct
memory access (DMA). NIMs are

available for Digital Equipment Corp
PDP-8A, -8E, -11/34, LSI-11/02, and -11/23
based test systems.

GRnet can drive a network up to
2000 ft (610 m) long. Transmission
medium is a 93-( coaxial cable pair. In
systems daisy-chained along the net-
work, a single drop line is used for con-
nection.

Software is virtually user-
transparent and is invoked by means
of keystroke commands from
operator’s keypads.

While raw data transfer rate can be
up to 655k bits/s, typical throughput is
approximately 40k bits/s. Up to four
transfers can be executed simul-
taneously with minimal throughput
degradation. Communications are
managed by SDLC protocol, and use of
cyclic redundancy check (CRC-16)
assures data reliability, with errors cor-
rected by retransmission. Data are
transferred in packets, varying in size
between lk and 2k bytes.

The networking system can accom-
modate up to 64 systems on a single
line. With a programming station
functioning as host processor, all test
systems have access to test files from
central storage. Storage can be ex-
panded to more than 500M bytes with
the addition of two 250M-byte stand-
alone disc drives. The programming
station automatically sends requested
test files directly to the production test
system.

Circle 519 on Inquiry Card
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Interface Provides 1M-Baud
DMA Transfers
Between PDP-11s

DMA block transfers between as many
as 255 PDP-11 processors over a single
coaxial cable at a 1M-baud rate are
enabled by model 110016 Megalink
Unibus™ compatible interface. Cable
length depends upon type of coax used
and can be up to 32,000 ft (9754 m).
The interface, packaged on a standard
8.5 x 12" (21.6 x 30.5-cm) quad-board
that plugs directly into the PDP-11
backplane, is a product of Computrol
Corp, 15 Ethan Allen Hwy, Ridgefield,
CT 06877. The quad-board is cabled to
a self-powered accessory module that
holds the cable communications cir-
cuits, including a standard 1M-baud
coaxial cable modem.

Model 11-0016 Megalink. Quad board is
cabled to self-powered 3.62 x 13.25 x
11.56"” (9.2 x 33.7 x 29.4-cm) accessory
module that contains cable communica-
tions circuitry

Wide dynamic range of the modem
allows operation at any point on the
coax without gain adjustments. Provi-
sion for carrier control enables single-
cable half-duplex point to point and
multidrop party line communications.
SDLC protocol is implemented in hard-
ware; protocol and control functions
require no program intervention.
CRC-16 error detection and recovery are
provided by the protocol at primary
and secondary stations. The computer
can retransmit on error or request
retransmission. Line connection is via
a BNC T connector.

Since all the company’s Megalink
interfaces are compatible, local area
coaxial networks of unlike processors
such as PDP-11s, LSI-1is and iSBC/80s can
be configured by using appropriate in-
terface models.

Circle 520 on Inquiry Card
(continued on page 39)
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What's the shortestdistance
betweenyouand an intelligent data
acquisition and control system?




The starting point:

Our new

A/D converters.

To convert the analog world
to digital, use either of our
new A/D converters. Both are
CMOS devices requiring only
a single +5 volt power supply.
Power dissipation is a low
1.5mW typical.

The MK50808 is an 8-bit
successive approximation
A/D converter. This 28-pin
device has microprocessor-
compatible control logic and
an 8-channel input analog
multiplexer. The MK50816
A/D converter is a 40-pin cir-

cuit with the same logicas  0° to +70°C or —40°C to
the MK50808, but features an +85°C are available.
expandable 16-channel analog Maximum conversion time
multiplexer. for both converters is a fast

Both A/D converters use a 110 microseconds. They also
series resistor ladder ap- feature latched TTL-compat-
proach that guarantees mono- ible 3-state outputs with true
tonicity and no missing codes bus-driving capability for di-
and allows both ratiometric  rect interface to the host mi-
and fixed-reference measure- croprocessor. Conversion can
ments. With these devices, be continuous or controlled,
external zero and full-scale  and either an external clock
adjustments are unnecessary or the on-chip oscillator may
and an absolute accuracy of be used.
<1LSB, including quantitizing Low power, minimal tem-
error, is provided. Operating perature dependence, and ex-
temperature range versions of cellent long-term accuracy/

- repeatability make these




converters ideally suited for
machine and industrial
control applications.

Make the connection
with a new serial
control unit.

Now that all the signals are
digital, connect them to the
new MK14007 SCU1™ serial
control unit. Designed for
both monitoring and control
systems, this 40-pin circuit
performs 19 pre-programmed
I/0 tasks received from a host
computer via a half-duplex

KEYBOARD

serial link. Commands include
bit input and bit output; byte
input and byte output; set,
clear, and toggle selected
pins; interface to A/D or D/A
converters or to a 3%z digit
digital panel meter (with data
outputs); and monitor input
pins for a specific bit pattern.

The SCU1 also provides for
programmable remote I/0
functions through its 16 I/O
pins. The chip contains a
complete communications
processor capable of generat-
ing and receiving messages.
Results of commands execu-
ted can be echoed back to the
host computer.

MOTOR SPEED
CONTROL

HAS

MK14007

i

§ ———

You can use, and individu-
ally address, up to 255 SCUs
in your network using only a
single communications chan-
nel. Handshaking pins allow
it to interface to the central
controller over twisted pair
lines, R.F. communications
link, modems, or fiber optic
cable. Plus error-resistant data
link protocol. Power is a low
275mW (typ.), and the SCU1
requires only a single +5 volt
power supply.

Low cost and easy imple-
mentation make the SCU1 an

COMMUNICATIONS LINK

MK14007
SCU1

7-SEGMENT
DISPLAY

MK14007
SCu1

i

ALARM INPUTS




Get a line on the source. Call your Mostek distributor today. He can show you how
easy and practical it is to shorten your design cycle by specifying a single-source:

Mostek.

U.S. and Canadian
Distributors
ARIZONA

Kierulff Electronics
Phoenix, AZ
602/243-4101

Wyle Dist. Group
Phoenix, AZ
602/249-2232

CALIFORNIA
Arrow Electronics
Sunnyvale, CA
408/739-3011

Bell Industries
Sunnyvale, CA
408/734-8570

Kierulff Electronics
Los Angeles, CA
213/725-0325

Kierulff Electronics
San Diego, CA
714/278-2112

Kierulff Electronics
Tustin, CA
714/731-5711

Schweber
Electronics
Irvine, CA
714/556-3880

Wyle Dist. Group
El Segundo, CA
213/322-8100

Wyle Dist. Group
Irvine, CA
714/641-1600

Wyle Dist. Group
Santa Clara, CA
408/727-2500

Wyle Dist. Group
San Diego, CA
714/565-9171
COLORADO
Kierulff Electronics

Denver, CO
303/371-6500

Wyle Dist. Group
Commerce City, CO
303/287-9611

CONNECTICUT
Arrow Electronics
Wallingford, CT
203/265-7741

Schweber
Electronics
Danbury, CT
203/792-3500

FLORIDA
Arrow Electronics

Ft. Lauderdale, FL
305/776-7790

Arrow Electronics
Palm Bay, FL
305/725-1480

Printed in U.S.A.

Diplomat Southland
Clearwater, FL
813/443-4514

Kierulff Electronics
St. Petersburg, FL
813/576-1966

GEORGIA

Arrow Electronics
Norcross, GA
404/449-8252

Schweber
Electronics
Atlanta, GA
404/449-9170

ILLINOIS

Arrow Electronics
Schaumburg, IL
312/893-9420

Bell Industries
Chicago, IL
312/982-9210

Kierulff Electronics
Elk Grove Village, IL
312/640-0200
INDIANA

Advent Electronics

Indianapolis, IN
317/297-4910

Ft. Wayne Electronics
Ft. Wayne, IN
219/423-3422

Graham Electronics
Indianapolis, IN
317-634-8202

Pioneer Std.
Electronics
Indianapolis, IN
317/849-7300

IOWA

Advent Electronics
Cedar Rapids, IA
319/363-0221

MARYLAND
Arrow Electronics
Baltimore, MD
301/247-5200

Schweber Electronics
Gaithersburg, MD
301/840-5900

MASSACHUSETTS
Arrow Electronics
Woburn, MA
617/933-8130

Kierulff Electronics
Billerica, MA
617/935-5134

Lionex Corporation
Burlington, MA
617/272-9400

Schweber Electronics
Bedford, MA
617/275-5100

Circle Reader Service No. 80

MICHIGAN
Arrow Electronics
Ann Arbor, MI
313/971-8220
Schweber
Electronics
Livonia, MI
313/525-8100
MINNESOTA
Arrow Electronics
Edina, MN
612/830-1800
Industrial
Components
Minneapolis, MN
612/831-2666
MISSOURI

Olive Electronics
St. Louis, MO
314/426-4500

Semiconductor Spec

Kansas City, MO
816/452-3900

NEW HAMPSHIRE
Arrow Electronics
Manchester, NH
603/668-6968

NEW JERSEY
Arrow Electronics

Moorestown, NJ
609/235-1900

Arrow Electronics
Saddlebrook, NJ
201/797-5800

Kierulff Electronics

Fairfield, NJ
201/575-6750

Schweber
Electronics
Fairfield, NJ
201/227-7880

NEW MEXICO
Arrow Electronics
Albuquerque, NM
505/243-4566
Bell/Century
Albuquerque, NM
505/292-2700

NEW YORK
Arrow Electronics
Farmingdale,

L.I., NY
516/694-6800

Arrow Electronics
Hauppauge, NY
516/231-1000

Arrow Electronics
Liverpool, NY
315/652-1000
Arrow Electronics

Rochester, NY
716/275-0300

Lionex Corporation
Woodbury, NY
516/921-4414

Schweber Electronics
Rochester, NY
716/424-2222

Schweber Electronics
Westbury, NY
516/334-7474

NORTH CAROLINA

Arrow Electronics
Winston-Salem, NC
919/725-8711
Hammond Electronics
Greensboro, NC
919/275-6391

OHIO

Arrow Electronics
Centerville, OH
513-435-5563

Arrow Electronics
Reading, OH
513/761-5432

Arrow Electronics
Solon, OH
216/248-3990

Pioneer Std. Electronics
Cleveland, OH
216/587-3600

Pioneer Std. Electronics
Dayton, OH
513/236-9900

Schweber Electronics
Beachwood, OH
216/464-2970

OREGON

Kierulff Electronics
Portland, OR
503/641-9150

PENNSYLVANIA
Arrow Electronics
Pittsburgh, PA
412/351-4000

Pioneer Std. Electronics
Pittsburgh, PA
412/782-2300

Schweber Electronics
Horsham, PA
215/441-0600

SOUTH CAROLINA
Hammond Electronics

Greenville, SC
803/233-4121

TEXAS

Arrow Electronics
Dallas, TX
214/386-7500

Quality Components
Austin, TX
512/835-0220

Quality Components
Dallas, TX
214/387-4949

MOSTEK.

Quality Components
Houston, TX
713/772-7100

Schweber Electronics
Houston, TX
713/784-3600

UTAH
Bell/Century

Salt Lake City, UT
801/972-6969

Kierulff Electronics
Salt Lake City, UT
801/973-6913

WASHINGTON
Kierulff Electronics
Seattle, WA
206/575-4420

Wyle Dist. Group
Bellevue, WA
206/453-8300

WISCONSIN
Arrow Electronics
Oak Creek, WI
414/764-6600

Kierulff Electronics
Waukesha, WI
414/784-8160
CANADA

Prelco Electronics

Mississauga, Ontario
416/678-0401

Prelco Electronics
Montreal, Quebec
514/389-8051

Prelco Electronics
Ottawa, Ontario
613/226-3491

R.A.E. Industrial
Burnaby, B.C.
604/291-8866

Zentronics
Ottawa, Ontario
613/238-6411

Zentronics
Mississauga, Ontario
416/676-9000

Zentronics
Montreal, Quebec
514/735-5361

Zentronics
Waterloo, Ontario
519/884-5700

Zentronics
St. James, Manitoba
204/775-8661

© 1980 MOSTEK
CORPORATION



excellent choice for micropro-
cessor-based, distributed pro-
cessing systems where remote
intelligence is required.

Cross the finish line
with your choice of
Z80-based controllers.
Next, run your communica-
tions link back to your control
system. Build that control
system one of two ways.

Buy the Mostek MD Series
of STD-Z80 BUS expandable
microcomputer boards. Based
on the Z80 microprocessor,
this compact board series has
fully assembled, fully de-
bugged and fully warranted

MDX-CPU1

MDx-DRAM |

hardware. Plus comprehen-
sive software support high-
lighted by the Matrix™ devel-
opment system.

Or, if it's cost-effective, de-
sign your own control system
using our MK3880 family of
Z80 microcomputers. Then
configure a simple and up-
ward compatible memory
array with our family of
BYTEWYDE memories.

Whatever way you go, all
the components, including the
A/D converters and the SCU1,
are available now from your
Mostek distributor.

MOSTEK.

OTHER
MDX
MODULES

MDX-UMC

BYTEWYDE™

MEMORIES
MK2716
MK4118




A complete line from a single-source: Mostek.

Now you only need one
source to design intelli-
gent, microprocessor-
based real-time data ac-
quisition and control
systems. Mostek can sup-
ply you with all of it: A
new line of A/D con-
verters. Intelligent remote
controllers. A choice of
Z80*-based control sys-
tems to back it up. And, of
course, complete develop-
ment systems to speed up
your design cycle.

To configure your sys-
tem, start with any of our
new A/D converters. Next,

interface them to our mi-
croprocessors. For a
stand-alone system, use
the MK38P70 single-chip
microcomputer with a pig-
gyback EPROM. For larger
systems, interface the A/D
converter to our new
serial control unit, SCU1.
Then run your communi-
cations link back to your
central processor. To build
it, use our broad line of
Z80 components and
BYTEWYDE™ memories.
Or choose from our MD
Series™ microcomputer
modules to quickly config-

ure your system controller.

Now develop and debug
the software with our
Matrix™ Series of hard-
ware and software micro-
computer development
systems. After this task is
completed, use your Ma-
trix system as a network
controller if required. For
multi-tasking operations,
specify the MITE-80/BIOS™
software package to speed
up implementation.

The result? Easy to de-
sign systems that are
flexible, yet powerful.
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Hardware, Software
Products Implement
Local Area Network

Zilog, Inc, 10340 Bubb Rd, Cupertino,
CA 95014, has announced three pro-
ducts that permit full implementation
of Z-Net, an expandable local computer
network for multiuser business and
specialized data interconnect applica-
tions. This is phase two of a 3-part in-
troduction of systems products that
started with announcement of the
MCZ-2 line of small business computers
(Computer Design, July 1980, p 140).
The third announcement, coming later
this year, will introduce a multipro-
cessor feature for enlarging network
capabilities.

SDS 2/01 shared data station is a
10M-byte cartridge disc subsystem
that has a dedicated processor (Z80A
and 64k bytes of memory) and shared
data manager software. The station is
packaged in a 30" (76.2-cm) high rack.

NST 2/01 network station transceiver
is packaged in a 10.75 x 4.8 x 15" (27.3
x 12.2 x 3.8-cm) box for wall mounting.
A 25-ft (7.6-m) cable is provided for
connection to a small business com-
puter or shared data station.

Network Protocol Software is a col-
lection of layered software modules
that facilitate communications across
the network. The software runs on a
computer or shared data station.

The Z-Net architecture concept is
based on a single-channel packet-
switched local computer network with
fully distributed control. Both the
small business computers and shared

Z-Net local network elements. SDS 2/01
shared data station connected to coaxial
link via T tap and NST 2/01 network sta-
tion transceiver

<— CIRCLE 80 ON INQUIRY CARD

data stations can serve as nodes or sta-
tions in the network. Nodes are linked
by a cable TV-type coaxial line, and
each station is connected to the net-
work through a transceiver unit and a
passive BNC T connector. Stations may
tap into or out of the network without
affecting operation of any other sta-
tion. System software allows these
hardware elements to operate together
as an integrated network.
Transmission facilities of Z-Net can
support a network of up to 255 stations
of either computer or shared data sta-
tions, which can be deployed along the
network in any combination, at sites
wherever needed, over a total cable

length of 2 km. Transmission speed is
up to 800k bits/s.

The shared data station provides a
common data base for the small com-
puter stations along the network. Each
has a 10M-byte base storage capacity
that can be expanded to 40M bytes in
10M-byte increments, each of which is
half fixed, half removable cartridge.
Shared data manager software within
the data station is a hierarchical
multiuser file system with record level
locking and unlocking, and multiple
volume capability across the full
40M-byte range.

Circle 521 on Inquiry Card

Variety of Configurations
Handled by Network
Processor

1BM
HONEYWELL SNA
LEVEL 66

OTHER MAINFRAMES
AND MINICOMPUTERS

X.25 = NP
NETWORK NETWORK 2
PROCESSOR

COMMON

CARRIERS é

MULTIDROP
iBM
RIS go7x  INTELLIGENT g
CLUSTER
TERMINALS

SYSTEM
CONSOLE

NETWORK
CONSOLE

=

LINK TO OTHER
NETWORK PROCESSOR

Illustrative configura-
tion of NP network
processor. Shown are
message switching,
multihost intercon-
nect, cluster con-
troller, and gateway

MESSAGE QUEUES
PRINT SPOOLS
DOWNLINE LOAD
VARIANTS

Network Processor NP, based on a
Honeywell Level 6 minicomputer, can
be configured to perform as a remote
concentrator, cluster controller,
message switch, and node of a cen-
tralized or distributed network. The
processor also allows offloading multi-
ple host communications and data pro-
cessing functions.

The NP, developed by Advanced
Computer Techniques Corp, 437
Madison Ave, New York, NY 10022, is
based on Honeywell L6 hardware and
GCOS software, using multiline com-
munications processors (MCLPs) that
handle up to 96 communication lines
per processor. The system can support
several hundred terminals and printers
on multi-drop lines, BSC 2780/3780, and
Bunker Ramo systems.

Product architecture permits use of
L6 supported asynchronous, syn-
chronous, polled, nonpolled, and
packet protocols, including X.25, HDLC,
VIP7X00, TTY, and PVE. HASP, HIS level
66 remote batch facility (RBF), and IBM
2780/3780 terminal utilities handle file
transfer functions.

The processor provides message
routing based on logical destination,
station address, or message header.
Local disc storage accommodates
message transactions queuing. Online
network reconfiguration capability
allows for increased network availabili-
ty. Other features include audit trail of
operator modifications and journaling
on disc of errors for offline network
operations analysis.

Circle 522 on Inquiry Card
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These are the new high performance
interface switches for electrically clean,
photo-isolated (4000V RMS min.), noise-free
interfacing between CMOS or NMOS

The new way microprocessors or TTL and any other

logic-based controllers and the associated

tO ease the pain .Of d devices in your new system
microprocessor interfacing. Tha Efiinhy Totich.

Physically and electrically equivalent and
pin compatible with older versions offered

by other manufacturers, the new Crydom
Series 6 Input/Qutput modules offer several
advantages the others can't provide.

Higher Output Current.

All Crydom output modules can control loads
up to 3.5 Amps @ 45°C as compared to

3 Amps (or less) for the others. A larger heat
spreader, thinner case walls and optimum

thermal conductivity

encapsulating epoxy

enable ours to dissipate

heat faster and run cooler,
- permitting greater current

handling capability.

Buffering: The big design advantage.
The others' output modules require special
add-on, external buffering circuits to reduce
the input drive requirements to a level
suitable for microprocessor MOS devices.
The Crydom Touch has eliminated this often
-~ painful exercise. Buffering is built into
o’ selected output modules to reduce
your design time and production
<> costs. And you'll end up with
an uncluttered control assembly.

Better protection against circuit noise.
A.mysteresis factor of 30% provides added
protection by blocking out most transient
signals. The others don't offer this feature.

A Broad Line.

There is a Crydom Series 6 model to match
every AC and DC Input or Output module
offered by the others, plus inverting and non-
inverting buffered output modules they can't
supply. Mounting boards for up to 24 modules
are available. Send for our new catalog, and
put the Crydom Touch into your new system!

Bottom cover maintains pin dimensional stability

Pin compatibility permits direct replacement of other available types
Thinner case walls

Larger heat spreaders

CIRCLE 21 ON INQUIRY CARD
INTERNATIONAL RECTIFIER

Series 6 1/0 Modules are available at competitive
prices from Crydom Distributors everywhere! I‘;R . OM
bt ED 1 N 1 = ie e

International Headquarters: 1521 E. Grand Ave., El Segundo, CA 90245. (213) 322-4987. TWX: 910-348-6283
European Headquarters: Hurst Green, Oxted, Surrey, England. Telephone: Oxted 3215. TELEX: 95219
Sales Offices, Agents and Distributors in Major Cities throughout the World.

Optimum thermally conductive epoxy encapsulation
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... then call the sales
Representative near you.

ALABAMA, Huntsville
R.W. Mitscher Co. (205) 883-0506

ARIZONA, Tempe
Chapman & Assoc. (602) 894-6775

"CALIFORNIA
Burlingame, Jack Logan Assoc. (415) 697-6100
Tustin, Morgan Johnson Co. (714) 832-7282

COLORADO, Denver
Parker-Webster Co. (303) 751-2600

CONNECTICUT, Ridgefield
Warren Johnson Co. (203) 438-3351

FLORIDA

Boca Raton, Lawrence Assoc. (305) 368-7373
Clearwater, Lawrence Assoc. (813) 443-2698
Maitland, Lawrence Assoc. (305) 647-1188

GEORGIA, Lawrenceville
R.W. Mitscher Co. (404) 923-3239

ILLINOIS, Elk Grove Village
Carlson Electronic (312) 956-8240

INDIANA, Indianapolis
Carlson Electronic (317) 842-3740

KANSAS
Shawnee Mission, BC Elect. Sales (913) 888-6680
Wichita, BC Electronic Sales (316) 684-0051

KENTUCKY, Fern Creek
R.W. Mitscher Co. (502) 239-8927

MARYLAND, Lanham
L.D. Lowery, Inc. (301) 459-1556

MASSACHUSETTS, Burlington
Contact Sales, Inc. (617) 273-1520

MICHIGAN, Farmington Hills
W.R. Hummon & Assoc. (313) 474-0661

MINNESOTA, Minneapolis
Electronic Innovators (612) 835-0303

MISSOURI, Bridgeton
BC Electronic Sales (314) 731-1255

NEW JERSEY, Middletown
Astrorep, Inc. (201) 624-4408

NEW YORK

Buffalo, R.W. Mitscher Co. (716) 633-7970
Fayetteville, R.W. Mitscher Co. (315) 637-6561
N. Syracuse, R.W. Mitscher Co. (315) 458-1321
Pittsford, R.W. Mitscher Co. (716) 586-4012
Pittsford, R.W. Mitscher Co. (716) 381-9115

W. Hurley, R.W. Mitscher Co. (914) 679-6151
W. Babylon, Astrorep, Inc. (516) 422-2500
NORTH CAROLINA, Raleigh

R.W. Mitscher Co. (919) 828-0575

OHIO

Cleveland, Del Steffen & Assoc. (216) 461-8333
Dayton, Del Steffen & Assoc. (513) 293-3145
Lexington, Del Steffen & Assoc. (419) 884-2313

OREGON, Aloha
Electronic Comp. Sales (503) 245-2342

PENNSYLVANIA, Broomall
L.D. Lowery, Inc. (215) 356-5300

TENNESSEE, Johnson City
R.W. Mitscher Co. (615) 926-4095

TEXAS

Arlington, W. Pat Fralia Co. (817) 640-9101
Austin, W. Pat Fralia Co. (512) 451-3325
Houston, W. Pat Fralia Co. (713) 772-1572

UTAH, Salt Lake City

Parker-Webster Co. (801) 487-5911
VIRGINIA, Charlottesville

L.D. Lowery, Inc. (804) 973-6672
WASHINGTON, Mercer Island

Electronic Comp. Sales (206) 232-9301
WISCONSIN, Milwaukee

Carlson Electronic (414) 476-2790

LCDMMUNICATIDN CHANNEL}

Networking Concept
Provides Variety of
Functions

A modular building block architecture
enables networking concept T-COMM 80
to be configured as an intelligent
node, frontend processor, or stand-
alone transaction processing system
for data communications, voice
response, or multifunction networks.
The entire line of products that com-
prise the concept features a common

devices. A single network can handle
any mix of terminals and hosts, and
enables communication in multivendor
networks. Intervention, processing,
and programming support for network
control and diagnostic and error cor-
recting services are self contained and
offloaded from host computers.
Communications control software
supports such capabilities as com-
munications with up to seven host pro-
cessors from each network system via
channel level or communications ports.
Messages can be switched to different

| SELECTOR CHANNEL
MULTIPLEXER CHANNEL
COMMUNICATIONS LINE

| STANDALONE

T-COMM 80
PROCESSOR

Sl

voice | Processor | PERIPACS

[ 3607370
INTERFACE
UNIT

EXPANDED
MEMORY MEMORY MEMORY

170 BUS

LINE INTERFACE MODULES

SDLC

T-COMM 80 system. Any mix of asynchronous, synchronous, or SDLC ter-
minals plus voice response lines present common interface and access
method to host. Multiple processor interface provides high speed channel
level interface among processors. Multiprocessor configurations function
as single system while providing load and task sharing among up to four

processors

TCOMM 80 |
PROCESSOR |

T-COMM 80
| PROCESSOR

-

hardware and software technology, in-
tegrated to maximize system perfor-
mance. The networking concept has
been developed by Periphonics Corp,
75 Orville Dr, Bohemia, NY 11716. Its
versatility derives from a range of
micro and minicomputers (LSI-11,
PDP-11/04, -11/23, and -11/34). Processing
power can be increased by grouping
multiple processor interfaces (MPIs) in
a single system, and memory size can
be augmented by using the PERIPACSR
extended memory management
system.

A data communications network can
be configured by choosing terminal
and host computer interfaces available
from a library of more than 40 such

destinations without host processor in-
tervention, and primary or alternate
hosts for each terminal can be as-
signed to any network node.

Use of the company’s VOICEPAC
20008 adds voice response capability
and provides a choice of voice output
messages from a master vocabulary of
more than 1200 recorded words and
phrases. Dialogues are controlled by
the networking system or the host.
Data are entered using a telephone
keypad in response to voice prompt-
ing. The multifunction network com-
bines data communications and voice
response within the same, or separate
networking systems. O
Circle 523 on Inquiry Card
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Youre designing an intelligent CRT
terminal and youre looking for the
best 16-bit CPU for your application.

Congratulations. Your search is
over.

“The AmZ8000 is better
at handling strings of
characters or data words.’

The AmZ8000 has 74
special block 1/0 F!
instructions that allow [/
you to move from 1
byte to 64K bytes of
data in a single in- bk |
struction. Into or out of }
memory. Ascending or |
descending addresses. |
With our standard
4MHz CPUs, you can

Rick McCarthy
Manager,

Field Applications,
Engineering

move a data item every 2.5 usec. And
you can interrupt the instruction to
take care of other business.

“The AmZ8000 has a
better development system.’

Our System 8/8 was designed
especially for the AmZ8000.

It comes w1th 64K bytes of RAM,

g dual double density

tloppy disks, an
. optional cartridge disk
' and piles of software.
It’s Multibus* compat-
B ible. And it’s even got
Y an optional in-circuit
emulator that runs in
real time: 4MHz. No
wait states.

“The AmZ8000
is better for intelligent

CRT terminals.’



“The AmZ8000 has a
better macroassembler.’

The MACROS8000 has powerful
macro and conditional assembly
capabilities. And it generates relocat-
able output for either of the AmZ8000
CPUs.

For even more efficient program-
ming, we'll soon be offering C, a
powerful system implementation
language, as well as PASCAL.

“The AmZ8000 is better
because our peripherals
are better."

Advanced Micro Devices has a
whole family of peripherals to go with
the AmZ8000. For example, we've got

DMA channel controllers and interrupt
controllers and all kinds of high-speed,
high-drive bipolar support circuits.
We even have a powerful new linked-
list CRT controller on the way.

And there’s more: The AmZ8000’s
general-register architecture and
efficient instruction set give you high
throughput for sophisticated displays.
The CPU directly addresses up to 8M
bytes of memory. And we are still the
only company that processes every
part to the rigorous requirements
of MIL-STD-883. For free.

If youre looking for a 16-bit CPU for
your intelligent CRT terminal, look
into the AmZ8000. It’s available
right now.

And it’s the best 16-bit family
for you.

*Multibus is a trademark of Intel Com.

Advanced Micro Devices c\

901 Thompson Place - Sunnyvale, CA 94086 - Telephone (408) 732-2400
Right, from the start.

CIRCLE 22 ON INQUIRY CARD



TECHNOLOGY REVIEW

Attached Processor Handles

Large Scale Scientific Computing Applications

FLOATING
POINT
ARITHMETIC UNITS

MULTIPLE |

64-BIT ||

DATA || e

pTHS || o

Floating Point Systems’ array processor FPS-164 combines
64-bit computation with large memory addressing. With host
maintaining overall control, unit executes computationally in-
tensive portion of application in parallel with host

ADDRESS
4 REGISTERS

ADDRESS
INTEGER
ARITHMETIC
UNIT

High speed 64-bit computation and
large memory addressing provided by
the FPS-164 attached processor fill
demands for access to large volumes of
data and extended floating point preci-
sion. Attaching to a DEC VAX-11/780 or
IBM 3033 or 4341 host processor, the
high speed machine from Floating
Point Systems, Inc, PO Box 23489,
Portland, OR 97233, features internal-
ly synchronous operation of multiple
independent parallel data paths,
separate memories, and multiple
pipelined arithmetic units.

The processor provides a maximum
of 12M floating point operations/s,
plus a concurrent maximum of 6M in-
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teger/address operations/s. Its preci-
sion exceeds 15 decimal digits through
64-bit floating point arithmetic. Main
memory, based on 16k memory chips,
expands to 1.5M 64-bit words (12M
bytes). Large programs and associated
data sets can reside in main memory
which can expand to a maximum of
48M bytes. The 24-bit address allows
direct addressing of 16M words. An in-
struction cache is interposed between
main memory and the control element
and serves as an instruction buffer.
Four independent 256-word (64-bit)
regions are filled from main memory.
A lk-word ROM contains the operating
system and utility primitives.

Machine architecture features inter-
nally synchronous operation of mul-
tiple independent parallel data paths,
separate memories, and multiple
pipelined arithmetic units. Parallel
organization allows array indexing,
loop counting, and memory access
functions to be performed simul-
taneously with arithmetic operations
on the data. The 64-bit instruction
word can control 10 or more
simultaneous synchronous operations
during any one instruction cycle.

Four separate banks of operating
registers supply operands to arithmetic
and logic units and store intermediate
results from them. Each arithmetic ele-
ment can produce one result per
machine cycle (167 ns).

The 1/0 subsystem consists of a syn-
chronous bus for transfer of programs,
data, address, and control instructions
between processor and external
devices. This system contains 1/0 bus,
1/0 port, host interface, and 1/0 device
adapters. Computational efficiency is
achieved through the parallel nature
of internal data paths. Separate 64-bit
paths are provided to each of the two
inputs to the floating point adder and
multiplier pipelines, allowing data
from any processor element to move to
the arithmetic units in a single instruc-
tion cycle. In addition to the six
dedicated arithmetic data paths, there
is a seventh path connecting most
functional elements of the processor.
Because arithmetic elements can
receive input from any of several
sources, routines run at a high percent-
age of the available maximum rate.

Diagnostic and reliability features of
the machine include a diagnostic
microprocessor system which has a
diagnostic bus connection to major
system elements. This unit performs
three levels of fault isolation: func-
tional unit, board level, and diagnostic
microprocessor and floppy disc faults.
Confidence tests verify correct opera-
tion of hardware/software components
by executing system subroutines from
a normal host job.

Support for the system is provided
by runtime system software, program
development software, and application
software. Executing on the host,
development software includes a FOR-
TRAN compiler, assembler, linker, in-
teractive debugger, and interactive
simulator.

Circle 420 on Inquiry Card
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M'sNewARTS
Is A Fast Real-Time System.
With WCS It's Even Faster

modular, providing
memory support from
64KB to 2048KB.
ARTS can be memory-
only or disk-based,
depending on the
needs of the applica-
tion. Other features
include: high order
language support,
(FORTRAN 5, PL/I,
DG/L™ system

ROLM's Mil-Spec ECLIPSE® Computers now have a
software/hardware combination that zeroes in on today’s
tough, real-time military applications.

The total package is fast, compact, and configu-
rable. A real-time operating system designed for both
time-critical and hostile environments.

ARTS (Advanced Real-Time System) expands the
performance range of our Mil-Spec ECLIPSE line of
computers by adding true real-time multiprogramming,
multitasking capability. WCS (Writable Control Store)
provides the additional hardware to access our
microprogrammed processor and increase throughput

for high-speed applications. programming Ianguage) memory resident file structure,
As a compatible subset to Data General's AOS and efficient interprocess communications.

(Advanced Operating System), ARTS is loaded with The optional hardware part of the package, WCS,

outstanding real-time features% It's configurable and maximizes the computing power of our Mil-Spec

ECLIPSE processors. And at the same time, it minimizes
the critical path execution time for high-speed functions
or processes. In time-critical operations, specialized
fl}gctlons can be tailored precisely to the application.

ROLM'’s Mil-Spec ECLIPSE Computers with ARTS
ind WCS give military system designers the optimum
‘ stem. tt solves today’s real—ttme problems...wrth
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Drive directly off logic with the
noise-immune I/0O modules.

Motorola introduces the first, industry-standard
family of Input/Output modules to connect right
up to any logic system/MPU port/microcomputer
without any external buffering or noise-immunity
circuitry whatsoever.

Easy and versatile-to-use, the series incorporates
all necessary components within itself to offer
state-of-the-art capability and performance in the
heavy industrial control area.

Besides buffering and noise-immunity, each
module contains signal conditioning, isolation,
logic interface, power handling and status
indication when used in MS4-24 series boards.

High, 200 k() input impedance provides
compatibility with microamp drive current levels of
CMOS and NMOS devices. The ability to operate

from a wide 3.3 to 26.5 V logic supply range means
you can use the same modules with all logic
families including bipolar. And, they're compatible
with older, non-buffered, standard types.

Once the I/O module gets the message from logic
or MPU, it can control up to 3 A, 60 Vdc or 3 A,

240 Vac in the outside world to control fractional
hp motors, small heaters, solenoids, lamps,
contactors, timers, starter and relay coils.

All Motorola I/O modules utilize high-quality
opto couplers tested to 7.5 kV peak. This ruggedness
makes our units rated at 3,750 V(RMS) isolation,
meeting European VDE and IEC demands as well as
UL specs. They also meet IEEE noise-immunity spec
472-1974 (common mode) making them virtually
impervious to high industrial noise problems.



ARNOLD ZANN, BLACKSTAR

first fully-buffered

Ability to withstand MIL shake, rattle and roll plus
100% testing attains the highest degree of integrity
and user confidence.

Using our 4 to 24 module, socketed mounting
board, you can interface an entire system with
standard minis like PDP-11, Supernova and
Motorola and Intel micros .. . install them in
standard NEMA enclosures . .. and remove or

120 Vac or

OACB 0.022 @ 320 Vac 240 Vac for
for -A A Version
\ e
Status
E;gﬁ: v Indicator
System o Power
Voltage 33Kt Factor =>0.5
Logic o E?’”ff'“
i imiter
Slgnal >—-@— + Hysteresis Zero Cross 5A
Firing Circuit
= + Noise Immune
3750 Vac Isulating\ u

tResistor is pull-up for open-collector drive. Typical valueshown is supplied on standard MS
(Mounting System) boards. For CMOS applications replace with 56 k.

Case 120 Vac Devices 240 Vac Devices DC Devices
Color Standard | Noise Immune | Standard | Noise Immune | Standard | Noise Immune
Yellow IACB IACBI IACBA IACBAI -
White iDCB iDCBI
Black OACB OACBI OACBA OACBAI
Red obpcB o
PDP-11 is a trademark of Digital Equipment Corporation.

Even in places like this.

They're made well, too. Covered footprints
prevent bowing of terminals and ensure
dimensional consistency and positioning stability.
Void-free, vibration- and moisture-resistant potting
has withstood billions of hours of automotive
environments. Single-cycle surge rating of 80 A
provides 2 to 3 times the protection offered by
some others. Base standoffs eliminate unit/board
contact reducing component thermal stress and
contaminant collection. Heat spreaders ensure even
thermal gradients, efficient cooling and inherently
higher performance at any temperature.

Conformal coating of PC boards raises reliability
and breakdown voltage and absorbs shocks.
UL-flame retardant resin will not track under the
most demanding high-voltage/humidity conditions.

replace modules without disturbing wiring. You
remain outside the card cage of most MPU
structures with safety and convenience.

Contact Motorola Semiconductor Products Inc.,
P.O. Box 20912, Phoenix, AZ 85036 for data. We're
the place to come to for

[nnovative systems
through silicon.

@ MOTOROLA INC.
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TECHNOLOGY REVIEW

Supercomputer Incorporates
Both Scalar and
Vector Processors

CYBER 205 combines the use of LSI
technology circuitry with advanced ar-
chitecture to offer vector stream pro-
cessing, segmented scalar functional
units, sequential and parallel process-
ing, memory to 4M 64-bit words, and
3200M-bit I/0 system bandwidth. This
superscale high speed scientific com-
puter system, developed by Control
Data Corp, PO Box O, Minneapolis,
MN 55440, yields a performance factor

competitor and matches the need for
3-dimensional processing of the
volumes of data associated with
petroleum exploration and structural
analysis as well as that required for ac-
curate 24-h weather forecasts.

Architecture of the system provides
high performance scalar operations,
vector processing extended beyond the
limits of scalar operations, an instruc-
tion set designed for vector processing,
and a memory management scheme
capable of efficient use of large
memory configurations. Distribution
of tasks among specialized hardware
units is the key to speed and economic
functioning.

LSI bipolar gate array emitter cou-
pled logic circuitry is used throughout
the CPU. High density packaging (168

switching because of fast circuit switch
time and reduced distance between
switches. Only 29 different chip types
are used in the CPU; each is a plug-in
module that is easily replaceable. A
direct heat transfer technique places a
cold surface beneath each chip to
assure low stable junction tem-
perature, extending circuit life when
compared with conventional air or
edge cooling.

The single processor system ex-
ecutes instructions that are issued in
conventional sequential fashion. Each
instruction, however, is executed by
parallel operations in either the scalar
or vector unit. The scalar unit per-
forms a single operation per instruc-
tion, which can be issued every clock
cycle (20 ns) or up to 50M instruc-

of up to 4 to 1 more than its nearest

gates/chip) results in subnanosecond

tions/s. This
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Cyber 205 directs tasks to specialized hardware units such as
scalar processor, vector processor, string unit, and 1/0 ports.
Its instruction set supports floating point, integer, and bit and
byte operations, either as single or vector operations

VECTOR
PROCESSOR
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Avco is THE systems house that can
offer a turn-key, custom designed measurement
and control system worldwide.

when you come to Avco, you're dealing with a
single source supplier for computer-based
measurement and control systems. From
specification and design to installation and training, Avco
professionals work with you to develop the optimum
system built to your individual requirements.

Avco begins with application engineering. We
study the problem and help you define the system
requirements. We then select the hardware. Or we can
manufacture any needed component in our 125,000
square foot Huntsville plant.

Component interface is an Avco specialty. our
engineers carefully integrate sensors, field panels and
central stations to achieve a system that delivers
trouble-free performance right from turn-up.

Software optimization is critical to the effectiveness
of any measurement and control system. Avco
programmers work with you to develop the software
that will generate the exact data you need to get the job
done.

Avco has designed, built, delivered, and installed some of
the most sophisticated distributed network
systems ever created, such as the world’s largest and
fastest real-time computer data acquisition network
system and the world’s largest machinery health
monitoring system. Avco has also designed the world’s
largest industrial test system, utilizing over 100
computers in a four-level hierarchical network, for the

leading U.S. manufacturer of diesel engines, and the
world’s largest energy management system designed to
tri-service specifications.

But Avco also builds the best small systems — computer-
based electrical power demand and load control systems,
automated data acquisition systems and process control
systems — all offering reliable performance at
competitive prices.

All Avco systems are carefully tested for quality
assurance and conformance to customer specification.
We supervise the entire installation and start-up
seguence. We even train your operators.

And Avco field service is always right at hand. Your
investment is protected by our highly skilled technical
service staff. We can be anywhere in the world whenever
you need us.

AvCo. The strength and assurance of a $2 billion
corporation. The flexibility and technical support of
a leader in system electronics. Find out why major
corporations around the country are turning to us.
Write or call today for more information. Telephone:
(205) 837-6500.

VANV C Oes

Avco Electronics Division « Earl R. Tillman « Systems Marketing Director - 4807 Bradford Drive « Huntsville, Alabama 35805
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instructions and directs vector instruc-
tions to proceed independently to the
vector processor for execution. The
unit operates with a 64-word instruc-
tion stack and a 256-word register file
that allows rapid processing by
minimizing accesses to memory.

The vector unit performs arithmetic
operations on arrays or streams of data
with a single instruction, using both
32- and 64-bit operands. Consisting of
one, two, or four segmented pipelines,
the vector processor performs portions
of specific operations in steps. This
segmentation allows a new set of
operands to be moved into the first
stage of the pipeline during each 20-ns
clock cycle, providing a result rate of
up to 200M (64-bit) operands/s. A
triadic linkage instruction can be used
to double this rate in some applica-
tions. When 64-bit precision is not re-
quired, use of 32-bit half-word pro-
duces twice as many vector results per
clock cycle.

Central memory is comprised of up
to 4M 64-bit words. A single level ran-
dom access memory using 4k bipolar
ECL circuits, central memory ranges to
32M bytes. Each 0.5M words contains
16 memory stacks arranged in 8
phased banks. Data transfers to and
from the CPU occur at speeds up to
25.6G bits/s for each 1M-word memory
increment. The system’s virtual
memory addressing technique uses
hardware to map from the 2 x 10
word/user address space to central
memory.

Eight 1/0 ports each 32-bits wide are
standard. Each can transfer up to
200M bits/s, providing capacity for in-
corporation of higher performance
secondary storage devices as they
become available. Memory bandwidth
permits all 16 1/0 ports to achieve max-
imum transfer rate concurrently while
supporting maximum vector process-
ing rates. One port is used by the
maintenance control unit which
handles error processing, online and
offline diagnostics, and downloading
of peripheral processors.
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Paginated Glass Discs
Being Developed for
Digital Optical Recording

Increasing demand for information is
stimulating research and development
efforts on systems capable of recording
massive amounts of data in a compact
form. This in turn requires develop-
ment of a recording medium capable
of carrying this volume of information.

Developments in this field are
underway at Philips Research Labora-
tories, Eindhoven, The Netherlands.
While still in the experimental stage, a
compact digital optical recorder using
a semiconductor laser has been pro-
duced. This wunit can write the
equivalent of 0.5M pages of text on a
disc the size of a long playing record
and can retrieve any desired page
within 0.25 s.

The necessary density of data on the
recording surface requires that ex-
treme accuracy be obtained in direct-
ing the fine beam of laser light onto
the sensitive layer of the disc. To
record, the 0.001-mm diameter beam
of light flashes on and off, burning

IMAGE PROCESSING
SYSTEMS...
from SPATIAL DATA

If you process gray scale or color images, you
need to know about the EyeCom II.

The scanner can be used to view real images,
transparencies, opaque or microscope images.

The field of view is digitized with a resolution
of 640 x 480 x 8 bits, B/W or color using separa-
tion filters. (The refresh memory displays 640 x
480 x 24 bits max.) Real time adder/processor

also available.

=
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EyeCom |
Picture Digitizer & Display System
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P.O. Box 249, 508 So. Fairview Ave., Goleta, CA 93017 U.S.A. e Tel: (805) 967-2383
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CENTRONICS MODEL 737: The Advantage
for Low Cost Word and Data Processing

CENTRONICS

Haghon, Sen Hanipshion faosl =

THE CENTRONMICS MODEL 787

[ceEnTROoOmC

The flexibility and print quality OEMs need is here now.
The new Model 737 is the small business printer versatile
and reliable enough to meet almost any systems require-
ment. It's the first low-cost printer to offer print quality
suitable for text processing plus the performance and
applications flexibility required for data processing and
electronic mail. And this latest Centronics breakthrough
is priced under $1000 in the U.S.A.

Outstanding Print Quality

Model 737 is the first small business printer to offer
correspondence quality printing. 18 x 9 dot matrix pro-
vides high-quality characters with true descenders as well
as underlining. Proportional spacing, the ability to justify
right margins and serif typeface makes the 737 ideal for
text processing applications. Standard business data
processing spacing of 10 and 16.7 characters per inch are
also resident in the 737, allowing for applications ranging
from letters to aged accounts receivable reports. The steel
platen assures crisp, clean print impression.

Unexpected Features

Leave it to Centronics to have some surprises in the
new Model 737. You get the ability to print subscripts
and superscripts. Especially attractive to OEMs requiring
superior print appearance and/or chemical or mathemati-
cal applications. Centronics gives you its field proven 700
Series printhead, stepper motor paper drive, fewer mov-
ing parts, microprocessor electronics and high volume

Insist on Genuine

CENTRONICS

Ribbons and Accessories

. - -

production to achieve reliability that you wouldn’t expect
in a compact, low-cost printer.

The 737 is quiet. An optional acoustic cover makes it
ideal for office environments.

Pick Your Paper

Run letterhead paper for correspondence, roll paper for
general information, or fan-fold paper for standard data
processing (payroll, billing, inventory, etc.). You can, with
the 3-way paper handling ability of the Model 737.

The Printer of the Future. .. Today
Never before has one printer offered such high quality,
reliability, and applications flexibility at such low cost.

Another workhorse in the Centronics 700 Series is the
730, if you don’t need the correspondence quality of the
737. Delivers 100 c.p.s. at even greater savings.

Why Wait?

The new Model 737 is now available for delivery. For
more information: call (603) 883-0111, or contact any of our
15 U.S.A. or 9 international sales offices. Centronics Data
Computer Corporation, Hudson, New Hampshire 03051.

All Centronics products are supported by the largest
worldwide service network of any independent printer
company.

CENTRONICS PRINTERS
...the advantage
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microscopic pits in the sensitive layer
to form coded data. The precision of
the system demands that no dust or
other impurity be present and that
there be no unevenness in the sensitive
layer.

Discs for use with the recorders are
being manufactured on a laboratory
scale and are made of two layers of
tempered glass that is impermeable to
moisture. These glass discs are placed
on either side of a transparent
pregrooved or paginated lacquer layer
and a sensitive layer composed of a
material based on the element
tellurium. Two metal spacer rings,
placed between the discs at the center
and the circumference, hold the discs
apart, creating a boxlike space to pre-
vent oxidation of the sensitive layer.

The pregrooved layer is made by
flowing a transparent lacquer over a
casting mold in which the pattern of
pits for pagination has been recorded
and placing a glass disc onto it. The
lacquer is hardened and adhered to
the glass disc by the action of
ultraviolet light.

To form the even layer of sensitive
material needed for recording, the
glass disc is passed into a vacuum
enclosure in which tellurium is
vaporized and deposited on the disc in
a very thin layer. The silver-colored
tellurium reflects 60% of the laser
light falling on it, allowing the
prerecorded data to be read out as the
differences in reflection between pits
and flat surface.

Circle 422 on Inquiry Card

Data Entry Terminal
Offers Multiwindow Display
And Dual 110 Ports

HP2626A display station enables users
to divide both display memory and
display screen into as many as four in-
dependent work areas. Bringing
together data entry and program
development capabilities, the unit
combines individual workspaces with
dual data communications ports to
permit users to display data from two
different computers or from two dif-
ferent sessions on the same computer.

The teleprinter compatible terminal,
developed by the Data Terminals Div

52

of Hewlett-Packard Co, 19400
Homestead Rd, Cupertino, CA 95014,
as the top of its “‘smart’’ line, uses the
company’s proprietary SOS CMOS LSI
technology to provide display
capabilities and data communications
flexibility. A 16-bit microprocessor
with 32k-bytes display memory and
80k bytes of firmware control handles
terminal operations. Custom LSI cir-
cuits provide multiple workspace,
multiple window, dual data com-
munication port, and horizontal scroll-
ing capabilities.

Multiwindow display of workspaces pro-
vided by Hewlett-Packard’s 2626A data
entry terminal in conjunction with dual
data communication ports allows users
to view data from two computers or from
two separate sessions on same com-
puter

Power and flexibility of the terminal
are made easy to use by screen labeled
function keys that allow forms to be
created interactively and terminal con-
figuration to be done using menu
selection. User operation may be
simplified by specifying operation
through screen labeled user keys and
providing audible cues. These
capabilities may be applied to provide
high performance data entry systems
over low speed lines, to increase
programming productivity, and to im-
plement advanced office applications.

Lines for the four workspaces con-
tained in the terminal can be set from
80 to 160 char, allowing 132-col reports
and double-width pages to be handled
as easily as single-width pages. Total
length of workspaces can vary as long
as the total line count is within the ter-
minal’s capacity.

Separate areas on the display screen
(windows) view contents of memory
workspaces. The screen may be divid-
ed into two vertical segments and as

many as four horizontal segments; four
windows may be on the screen at one
time. Data may be scrolled both
horizontally and vertically within a
window to view all data within a
workspace; size of the window may be
changed via the keyboard.

Combination of workspaces, screen
windows, and data communications
capabilities offers the user data entry
and program development advantages.
A single window attached to multiple
workspaces allows an operator keying
data into one workspace to transmit
data from another to the host com-
puter. The terminal can be used to
simultaneously receive and print data
from one computer while an operator
enters data to another computer via
the other port. A programmer can use
both ports to the same computer,
developing a program in one work-
space while monitoring a job or print-
ing a listing with the other.

User definable soft keys may be pro-
grammed with a sequence of key-
strokes up to 80 char long. Each soft
key can be described on the display
screen with a corresponding label con-
sisting of two 8-char lines. Via these
function keys, forms can be designed
interactively. Capabilities within the
sketch forms function include drawing
horizontal and vertical lines with
single-, double-, or bold line defini-
tions. In addition, margin frame and
data frame functions are included.
Fields, edit, and display enhancements
are also defined via the function keys.

An optional built-in thermal printer
can reproduce dot for dot the display
on the screen. It, therefore, can
duplicate line drawings, math and
special language symbols, and large
characters. The printer has a com-
pressed print mode that can copy
132-col lines on the 8.5" (21.6-cm) wide
paper. Expanded mode produces
double-size characters.

A basic display station offers opera-
tion in block line, line modify, and
character modes. Data communica-
tions capabilities handle hardwired,
full duplex, half duplex, or multipoint
asynchronous or synchronous opera-
tion. The unit connects to any TTY port
using ASCIL Two RS-232 ports are stan-
dard; 20-mA current loop is optional.
Data rates range from 110 to 9600
baud. List price is $3950; the optional
printer adds $1150.
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System 19 can transmit and
receive data formatted in: Binary,
DEC Binary, ASCII-BNPF,
ASCII-BFLF, ASCII-B10F,

A S-level BNPF, Spectrum,

il ASClI-Hex, ASCII Octal, RCA
i Cosmac, Fairchild Fairbug,

! MOS Technology, Motorola

A Exorciser, Intel Intellec 8/MDS,

> W/ Signetics Absolute Object and

Data I/0’s System 19
Programmer frees your
microprocessor development
system for more important
tasks. Here's an example:

An engineer is building six
prototypes for a new microprocessor
based product. If each unit has eight
2708 PROMs, it will take more than
an hour to program those 48
PROMs—one at a time—on the
development system.

That's time and money
wasted.

Instead of tying up the
development system to program
PROMs, the engineer could simply
down load the information into the
System 19's RAM and free the
development system for more
creative tasks.

That's time and money saved.

System 19 interfaces more
easily with more
development systems than
any other programmer, and
accommodates 16 bit
microprocessor data too!
System 19 is intelligent. It can
communicate using RS232C or
20mA current loop with a variety of
formats without the need for
intermediaries like paper tape.

And Data I/0O makes
interfacing easy because we supply.
application notes explaining exactl
how to do it.
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// Tektronix Hexadecimal.
+ System 19is a valuable

ng‘{ editing tool. Instead of waiting for

development system time to refine a
program, an engineer can also edit
the program using the System 19
keyboard.

The System 19 modular
concept keeps it state of the
art. The System 19 is designed
around a standard mainframe and
plug-in modules:

—UniPak: a single, seven
socket module that programs more
than 200 different bipolar and MOS
PROMs and gives you design and
purchasing freedom for evaluating
new devices and developing
second sources.

—Individual PROM
Programming Paks: for generic
PROM families.

—Individual Logic
Programming Paks: for devices
such as FPLAs and PALs.

—Gang Module: programs
up to eight MOS devices at once.

Let us show you the future.

The Data I/0O System 19 is available
now. To make arrangements for a

demonstration or to get your
free copy of this valuable
32-page book, circle
reader service
numberor
contact 4
Data I/0,

PO. Box 308,
Issaquah, WA 98027. Phone
206/455-3990 or TOLL FREE
800/426-9016.




IMAGINE

As your ideas race into the future, ized the microprocessor industry.
you need products to match your Today it's become the still more
stride. Today Zilog offers you the most  powerful Zilog Z80B. Its cousin, the
advanced family of microprocessor Zilog Z8, packs an ingeniously flexi-
products made: components, sup- ble, complete 8-bit microcomputer
port devices, software, development  ontoa slngle chip. And, as you would
- All available in production ~ expect ncredible 16-bit




THE POWER TO DESIGN

THE MOST ADVANCED MICROPROCESSOR-
BASED SYSTEMS IN THE WORLD.

AT YOUR COMMAND TODAY. FROM ZILOG.

Meet the most versatile
counter/timer and parallel I/O
ever made.
Zilog’s 28036 CIO.

Now theres an incredibly ﬂexlble way to ﬂme and eoum

An affiliate of EZ{ON ENTERPRISES INC.
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IBM Compatible Processors
Based on Flexible
Multibus Architecture

A modular multibus architecture forms
the basis of QMX 6300 computer systems
from Nanodata Computer Corp, One
Computer Pk, Buffalo, NY 14203.
Flexibility of the architecture allows
the addition of modular components to
meet user requirements through func-
tional specialization. Modularity and
microcode control ensure that
peripherals and operating systems can
be installed as necessary.

Fully compatible with IBM
System/370 operating and application
software, the QMX 6336 provides up to
1.3 times the internal performance of a
370/148. This performance level is
achieved through the design concept,
use of LSI technology, and microcode,
all of which also contribute to the
unit’s price/performance ratio.

The design incorporates three in-
dependent types of processors: service,
auxiliary, and execution. Each system
has an independent service processor
which monitors performance and runs
diagnostics without increasing
overhead for system operation or
reducing performance. This processor
is also capable of reconfiguring system
resources to run under some types of
failure conditions. Auxiliary processors
provide system support, handle 1/0 pro-
cessing, and perform special functions.
Multiple auxiliary processors can be
used to improve 1/0 response and per-
formance in the event of intense 1/0 ac-
tivity. The execution processor can
emulate various instruction sets. Mul-
tiple identities can be executed
simultaneously by adding one or more
execution processors to the system.
Modular addition of DMA controllers
provides a high speed data transfer
path to and from main memory. An
auxiliary processor simultaneously
sends control information to and
receives information from these con-
trollers via the 1/0 bus ensemble.

Composed of interchangeable
modules, main memory has built-in
hardware error correction. Addresses
can be changed without altering
physical memory. Main memory
ranges in capacity from 1M to 4M
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1/0 BUS
ENSEMBLE

Based on modular multibus architecture, Nanodata’s QMX
6300 series computers incorporate three separate processors.
Communications bus links functional processors, while main
store bus provides access to memory. I/O bus ensemble links
auxiliary processors, DMA units, and device controllers;
diagnostic bus offers function monitoring

MAIN STORE
BUS

IMS
INTELLIGENT
MAIN STORE

bytes; a reloadable memory of up to
94k bytes stores microcode necessary
for standard functions and optional
features. Special function modules
supply intelligent main memory with
virtual memory control, memory pro-
tect, base registers, and data mapping.

The system’s multiple bus structure
allocates the main store bus to
transfers to and from memory while
functional processors are linked via
the com<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>