





































































































































































































































































































SWITCHABLE INTERFACE
OPTION FOR 2480
CRT TERMINALS

Ann Arbor Model 2480 Terminals
are now available with a Switchable
Interface option which provides for
external switch-selection of either an
RS232 or 20MA current-loop inter-
face. The terminal displays 24 lines
x 80 characters alphanumerics. Char-
acters are 64-character ASCII dis-
played in a 5 x 7 dot matrix. The
KSR-version features a detachable
TTY-style keyboard, including se-
parate numeric and cursor control
pads. Three general function keys
are provided that may be labeled
and encoded to perform user-spe-
cific functions. Only one of the
interfaces is enabled at any time,
depending-on the setting of the
switch. |If the RS232 interface is se-
lected, the input and output current
loops are maintained through the
AUX1 connector, but the terminal
will not accept data from or send
data on the current loops. If the
20MA interface is selected, the
RS232 outputs RTS and DTR
remain at Space, but the Data out-

put is held at Mark and the Data in-
put is ignored. Three case options
are available to allow maximum
flexibility in tailoring the configura-
tion to the user’s application. They
include (1) Design |11 desktop case
including a 14-inch monitor and
detachable keyboard, (2) Series 200
modular case (controller only) for
use with free-standing monitors

and keyboards, and (3) R-case (con-
troller only) for rack mounting in

a standard 19-inch rack. Single

quantity prices range from $1130
for the controller to $1780 for the
complete terminal. OEM and quan-
tity discounts available. For further
information.contact: Ann Arbor
Terminals, Inc., 6107 Jackson Rd.,
Ann Arbor, Ml 48103. Circle 264

DOT-MATRIX IMPACT
TABLE PRINTER

Presenting flexible symbol-generat-
ing capabilities, low noise and low
initial and maintenance cost, Model
7022 dot matrix impact printer has
22 column capacity at 12 characters/
inch, 1.58 lines/sec, 1.86" print line
capacity, top of form sensor option.
It accepts multi-copy forms up to
0.015" thickness of almost any size
and is suited for label applications.
The design uses a printing element
comprised of 7 print solenoids

and print wires; external electronics
generate the print pulses to the so-
lenoids which by impacting wires
on a ribbon or pressure sensitive
paper form a wide variety of charae-
ter fonts and densities. An electro-
nic clock, instead of feedback sig-
nals, determines character position-
ing with attendant savings in elec-
tronics. Maximum H x W x D:

6.4 x 6.85 x 4.62 inches. Developed
and manufactured by LRC, Inc.,
Riverton, Wyoming, U.S.A., the

line is represented and guaranteed
by C. Itoh Electronics, Inc., 280
Park Ave., NY, NY. Circle 260

MDB SYSTEMS presents... The INTERDATA Connection

GP Logic Modules - Peripheral
Controllers - Communications
Interfaces + Special Purpose
Modules - Accessory Hardware

New: PASLA and Universal
Clock Modules.

MDB Systems products always
equal and usually exceed the
host manufacturer’s specifica-
tions and performance for a
similar interface. MDB interfaces
are software and diagnostic
transparent to the host computer.
MDB products are competitively
priced; delivery is usually within
14 days ARO or sooner.

Here are some MDB Systems
connections to Interdata
computers:

O General Purpose Interfaces
Universal Logic Module
provides handshake plus 92
wire wrap positions;
handles two independent
device controllers.

G.P. Interface board; full wire

wrap with 197 socket
positions.

O Universal Clock Module
(includes line frequency
clock).

Line Frequency Clock Module.

O Communications Modules

PASLA, programmable crystal

controlled baud rate.
Communications con-
nectors mounted on rear
edge of board (male and

female, can be both terminal
or data set). All addressing

and speeds DIP switch

selectable. )
Current Loop Interface for

['TY device; multiple baud
rate selection, one of sixteen,

from 50 to 19.2K baud.
O Device Controllers for most

major manufacturer’s

Printers

Card equipment

Paper tape equipment
All Controllers are software
transparent using Interdata
diagnostics.

Check first with MDB Systems

for your Interdata computer
interface requirements.

MDB also supplies interface
modules for DEC PDP-11* and

Data General NOVA* computers

and for DEC'’s LSI-11
mICroprocessor.

VDB

MDB SYSTEMS, INC.

1995 N. Batavia St., Orange, California 92665

714/998-6900 TWX: 910-593-1339

*TMs Digital Equipment Corp. & Data General Corp.

See us at the National Computer Conference

CIRCLE 12 FOR INTERDATA; 10 FOR PDP-11; 11 FOR NOVA; 13 FOR LSI-11.
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from ovenaire

CrystalControlledDIP
Oscillators designed especially

for digital clock applications

Low-cost Models DT1-121&DT1-221feature...

Frequency Range: 20KHz to 25 MHz

Overall Stability: £0.010%—Model DT1-121
+0.005%—Model DT1-221

Temperature Range: 0°C to +70°C

Output Waveform: Squarewave 50/50 +20% to drive
10TTL loads. 0.4V max. 0" and 2.4V min.
“1" level.

Input Power: Voltage +5V+5%. Current 30 to 120MA
depending on frequency.

Package: 14 pin DIP, glass-filled nylon. Fits into
standard 14 pin socket.

Size: (WLH) Approx. 0.50"x0.80"x0.37"

Other Ovenaire Highlights...

State of the Art High Stability Crystal Oscillators
Ovenized Crystal illators ® TCXO & VCXO
Crystal and Component Ovens e Thick Film Hybrid
Circuit Custom Services

for additional information contact...

Division of Walter Kidde & Company, Inc.
706 Forrest St.—P.O. Box 1528, Charlottesville,
Virginia 22902  804-977-8050—TWX 510-587-5461

ENGINEERING
GONSULTANT

® Electronics
®Electro-Optics
® Laser Systems

Assist you to obtain and execute
programs in

® Active Optics

® Space Surveillance

® Undersea Surveillance and

Warfare

® Ballistic Missile Defense

® Laser Fusion
Based on extensive, prestigious
experience at cutting edge of
technology in these areas. Can
assist in planning for transfer of
these technologies to commercial
applications such as resource sur-
veillance and ocean engineering
for example.
Hanns J. Wetzstein
33 Bayfield Rd.
Wayland, Mass 01778
(617) 655-0218

CIRCLE 82
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CASSETTE RECORDERS

16 page catalog describes cassette
recorder products. Included are de-
scriptions, specifications and appli-
cation information on low power re-
corders for data logging, complete
data loggers with crystal controlled
clocks, universal readers, incre-
mental transports and OEM high
speed continuous recorders. Infor-
mation on accessories, supplies and
cassettes is also included with two
pages devoted to recording tech-
niques and tape formats and a
handy ASCII Code Chart. Memo-
dyne Corp., 385 Elliot St., Newton
Upper Falls, MA 02164. Circle 258

30 AMP-HOUR
LITHIUM BATTERY
FOR CMOS LOGIC

A high performance lithium primary
cell provides 30 ampere-hours at 1.0
ampere drain for an energy density
of 135 whr/Ib. Model 660-5A has a
shelf life greater than 5 years; low
temperature performance to -65°F;
2.8 volts nominal operating voltage;
and a high rate discharge performance.
Ten ounces in weight, 1.64 inches in
diameter and 5.5 inches high, it has
been designed for: emergency locator

n:
D)
gg
55
3¢
2

L 4

transmitters; underwater transpondets,
pingers, sonobuoys and instrumenta-
tion, meter reading, meteorological
instruments; and even the unusual
such as animal biotelemetry. De-

livery is from stock to 2 weeks; pric-
ing is under $10.00 each in OEM
quantities. Power Conversion, Inc.,

70 MacQuesten Parkway South,

Mt. Vernon, NY 10550. Circle 265




PROTOTYPE MAGNETIC HEADS
SERVE DOUBLE-SIDED FLOPPIES

py-disk drives serve units designed for media inter-
change with the IBM Model 43FD. Each assembly
consists of a ferrite/ceramic, single-track magnetic
head with a read/write section and a tunnel erase sec-
tion, a flexible printed circuit lead-in cable and a load
arm, all mounted on a flexure spring attached to a
flexure support. A catamaran head bearing surface
contacts the disk. In operation, two head assemblies
face each other on opposite sides of the flexible disk
and squeeze the disk so that each head acts as the
head/media interface force for the other. Read/write
track width equals 13 mils, and the two adjacent
erase track widths measure 6 mils each. Both the read/
write and erase cores have gap lengths of 100 uin.
Write current varies from 10 mA peak-to-peak on the
outer tracks to 7 mA peak-to-peak on the inner tracks,
and the dc tunnel erase current equals 80 mA. Typi-
cal output with the disk rotating at 360 rpm and the
load force set at 7 gm ranges from 20 mV peak-to-
peak maximum at the outer track at half frequency
(125 kHz) to 3 mV peak-to-peak minimum at the in-
ner track at full frequency (250 kHz). Maximum
packaging density equals 3268 bpi, and radial density
measures 48 tpi. Price for Models 623100 (side 0) and
623101 (side 1) head/flexure assemblies: $50 each in
sets of two. Applied Magnetics, Magnetic Head Div.,
75 Robin Hill Rd., Goleta, CA 93017. Circle 238

These prototype magnetic heads for double-sided flop-

4K DYNAMIC BIPOLAR RAM
ACCESSES IN 100 NS

This 4K dynamic bipolar RAM incorporates fast pag-
ing, controllable data latch and two chip selects. Its
faster version, the 93481A, has a maximum access
time of 100 ns and a 240 ns cycle time. The standard
93481 has a maximum access time of 120 ns and a
280 ns cycle time. Both devices operate over the 0°

to 70° C range and require a 5V 5% supply. All pins
on the 4K x 1 units meet standard TTL specifications.
Power consumption measures 350 mW active, 70 mW
standby and 500 mW in page mode at +5V. Page mode
access and cycle times are 75 ns for the 93481 and

65 ns for the 93481A. Both units come in standard
16-pin ceramic DIPs. Prices: $24 for the 93481 and
$31.20 for the 93481A, both in 100s. Fairchild Cam-
era and Instrument Corp., 464 Ellis St., ms 20-1050,
Mountain View, CA 94042. (415) 962-3951 Circle 233

20-LB PORTABLE CASSETTE SYSTEM
MULTIPLEXES 8-CHANNEL ANALOG DATA

Model 331 data acquisition/storage system multi-
plexes 8 channels of -10 to +10 V analog information
on 9-track digital tape cassettes. Information is re-
corded in 800 bpi, NRZI| format, on %' computer-
compatible magnetic tape. Software for subsequent
analysis is available and may be tailored to the user’s
specifications. Biological Technical Services, 18 Fraley
Dr., Somerset, NJ 08873. (201) 981-7132 Circle 235

MDB SYSTEMS presents...The Printer Connection

From DEC’s PDP-11 & 8* Data
General NOVA*, Interdata and
Hewlett Packard 21MX Com-
puters, Plus the DEC LSI-11
Microcomputer to these pop-
ular model Line Printers:

DEC LA 180 - Centronics * Data
Printer - Data Products + Data
100 - Mohawk - Printronix - Tally
New! Diablo 2300 Series

O Low-cost line printer

More than three dozen
computer-to-printer controller
combinations are available from
MDB Systems as well as modules
for other compatible parallel
interface printers.

A long-line parallel operation
option is available for most
printers permitting full speed
operation up to 3000 feet.

MDB Systems has an exten-
sive repertoire of general purpose
logic modules, device controllers
and accessories for the com-

controllers

puters listed. Your inquiry will
receive a prompt response.

O Completely software

transparent to host computers
O Runs host computer

diagnostics

MDB Systems controllers
provide user flexibility in line
printer selection with no change
in host system software. Just
plug-in the MDB module and
connect your line printer. Each
controller is a single printed

circuit board requiring one
chassis slot. Fifteen foot cable
length standard.

Transparent to the host com-
puter, the controller is completely
compatible with diagnostics,
drivers and operating systems.
Operation and programming
considerations are exactly as
described by the host computer
manufacturer.

See us at the National Computer Conference

DB

MDB SYSTEMS, INC.

1995 N. Batavia St., Orange, California 92665
714/998-6900 TWX: 910-593-1339
*TMs Digital Equipment Corp. & Data General Corp.

CIRCLE 14 FOR DEC; 15 FOR NOVA; 16 FOR INTERDATA; 17 FOR LSI-11; 18 FOR HP.
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Reach the rich

European
market...

Many perceptive marketers get a third of their sales from
Europe. Where U.S. technology is welcome.

There’s no better time than now to parlay potential in-
to profits. If you know where to go. And how to get
your message across the Atlantic.

DIGITAL DESIGN gets it there. Talk to our regular U.S.
readers at our normal low cost-per-thousand rates and
you talk to our European readers at the same time.

Not just any Tom, Dick or Guisseppi either. Qualified
prospects, all. Customers whose interests, installations
and buying intentions are catalogued on our own com-

Benwill Publishing Corporation, 167 Corey Road, Brookline, MA 02146

digital design | APRIL 1977

prehensive qualifications questionnaire. Rifle stuff, not
shotgun.

We're in major international trade shows, too. With
extra distribution. We monitor markets, sense trends,
glean prospects, sift feedback. So that when you ad-

vertise in DIGITAL DESIGN, low cost-per-thousand
isn’t the only name of the game. It's sales.

digﬁg!sig'l

the market makers

X West (213) 454-0624 % East (617) 232-5470
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ADDISON-WESLEY PUBLISHING

ADDMASTER

Agency: Mich Associates
ADVANCED ELECTRONICS DESIGN
Agency: Art-Effects

ADTECH POWER

Agency: William E. Wilson

AMCOMP

Agency: Bergthold, Fillhardt & Wright
ANN ARBOR TERMINALS

AYDIN CONTROLS

Agency: Barlen Associates

BALL BROS. RESEARCH
Agency: Midland Associates

BEI ELECTRONICS

Agency: Group Five West

BP INSTRUMENTS

Agency: Associated Ad-Ventures

CALIFORNIA COMPUTER PRODUCTS
Agency: Dailey

COMPEC EUROPE ‘77

COMPUTER SCIENCE PRESS
CREATIVE MACHINES

Agency: Mag-Tek, Inc.

DATAFLUX

Agency: Associated Ad-Ventures
DATARAM

Agency: Louis Zimmer Communications
DE ANZA

Agency: Sunshine Associates

DIGITAL ASSOCIATES

Agency: Kamp Paiste Hammer & Beaudrot
DIGITRAN

Agency: SAMS

DIGITRONICS

Agency: LeBeau, Leich & Santangini

EAGLE-PICHER

Agency: Adventures
EDUCATIONAL DATA SYSTEMS
EPSON AMERICA

Agency: Sylvester

GENERAL INSTRUMENT
Agency: Darryl Lloyd

GENISCO TECHNOLOGY
Agency: William E. Wilson

HOUSTON INSTRUMENT
Agency: Cooley & Shillinglaw

ICOM

Agency: Courtney/Wilson

IMSAI

Agency: Republic

INDUSTRIAL ELECTRONIC ENGINEERS
Agency: Olympus

IPC SCIENCE AND TECHNOLOGY PRESS LTD.

ISS/SPERRY UNIVAC
Agency: La Centra
C.ITOH

Agency: Zam & Kirshner
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MDB SYSTEMS

Agency: Sunshine Group
MEGADATA

Agency: Arnold A. Nachman
MEMODYNE

MFE

Agency: Letter-Men

MITS

Agency: Agency
MONOLITHIC SYSTEMS

Agency: International Marketing Communications

MUPRO

NATIONAL SEMICONDUCTOR
Agency: Chiat/Day

NCR

Agency: Faller Klenk & Quinlan

OK MACHINE & TOOL
Agency: Camen

ONTEL

Agency: David A. Toren
OVENAIRE

Agency: John M. Bunch

PERKIN-ELMER DATA SYSTEMS
Agency: Nigberg

POLYMORPHIC SYSTEMS
Agency: Petersen

PORELON

Agency: Franklin/Mautner
PRINTRONIX

Agency: William E. Wilson

ROLM
Agency: McArthur Associates

SC ELECTRONICS

Agency: Audiotronics Communications
SOLA BASIC

Agency: Buti ® Roberts

SYSTEM INDUSTRIES

Agency: Associates Ad-Venture
SWEDA INTERNATIONAL

Agency: GHB

TANDBERG DATA
Agency: Grant & Millard
TEC

Agency: TEC-Ad
TELCON INDUSTRIES
TELETYPE

Agency: N.W. Ayer
TEXAS INSTRUMENTS
Agency: Glenn Bozell & Jacobs
THOMSON INDUSTRIES
Agency: Kotula

TRIPLE |

Agency: Adpub Associates

WANGCO

Agency: B.J. Johnson
WATKINS-JOHNSON
Agency: W-J

WESTERN PERIPHERALS
Agency: Sylvester
WETZSTEIN

WILSON LABS

Agency: Sylvester

SALES OFFICES

PUBLISHER Yuri Spiro

MARKETING PROGRAMS DIRECTOR Irwin Stern

NEW ENGLAND George Palken 167 Corey Road, Brookline, MA 02146 (617) 232-
5470 NEW YORK, WASHINGTON DC, PHILADELPHIA Wes Schneider 30 P Village
Green, Budd Lake, NJ 07828 (201) 347-7920 MIDWEST, SOUTH Ralph Petersen
1 Wheaton Center, No. 1706, Wheaton, IL 60187 (312) 653-2480 LOS ANGELES,
PHOENIX, DALLAS, SAN FRANCISCO Alan Cazier 823 Enchanted Way, Pacific
Palisades, CA 90272 (213) 454-0624 WEST GERMANY Maurice A. Coates Int’l.
Media Reps. D-675 Kaiserlautern, Box 1610 JAPAN Hiro H. Irie International Busi-
ness Corp. 11-8 Narita -Higashi 1-Chome, Suginami-KU, Tokyo 166 Phone: (03)
311-1746.
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What Makes a
Microcomputer
Company?

What type of firm can best tap the microcomputer revolution? What, indeed, /s a microcomputer?

The second question is easy to answer; a microcomputer is simply the product of the marriage of LS|
technology with the concept of the computer — a hardware structure adaptable to different tasks through

programming changes. Indeed, you can best define “microcomputer’’ by replacing the prefix “micro’ with
the phrase ‘LS| implementation of a.”’

The computer concept is so general and powerful that we now find microcomputers in wristwatches,
pocket calculators and video games as well as in the more traditional areas of industrial controllers, termi-
nals and computer peripherals. In the not-too-distant future, we'll also find microcomputers in the imple-
mentation of mini and midicomputers, and later, in megacomputers.

What, then, is a microcomputer company? Is it a semiconductor manufacturer that makes pocket calcu-
lator circuits organized as microcomputers? Or is it a minicomputer manufacturer that uses LS| implementa-
tion for its computers?

Neither of these firms is a microcomputer company, although both manufacture microcomputers. The
real potential of microcomputers can only be tapped by a company — distinguished from a traditional com-
ponent or minicomputer manufacturer — that controls, innovates in and merges four technologies: semicon-
ductor processing, LS| design, system architecture and software. Only such a company can take full advan-
tage of the merger of LS| technology with the computer; traditional computers and computer architecture,
and the firms that implement them, have evolved under the economic pressure and reality of a technology
other than LSI.

With LSI, it will be possible within ten years to produce a universal component or building block that
will function as a basic network component in both small and large systems. But to achieve this goal, co-
ordinated innovation in all four key technologies will be essential. What we see today in the microcomputer
market is only the beginning of a long, irreversible process that will take us into unexplored territories of
artificial intelligence.

Federico Faggin /s president of Zilog, Cupertino, CA. We will be
pleased to provide space for opposing views.
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awinagainst slowdelivery
its PDP-11/34 application, it found that the
. And that’s when we proved our capa-
only reason the Stanford group chose
System Industries disk is considerably
formance per dollar. Two good reasons why
sition because of a third good reason—total
facturer’s OS software (e.g., RSX-11D, RS/TS,
, Put us on your team, and we’ll help you
sentative in your area, and start winning today.

of minicomputer disk storage.
When Stanford University’s School of Earth
minicomputer manufacturer couldn’t deliver.
That’s when Professor Jon Claerbout
\, bility to deliver the right system in
' just 30 days ARO.
! our 300 Mbyte system for geophysical
signal processing. In the words of Re-
faster at swapping full-size core images
than most disks available.”
System Industries has become the largest inde-
pendent supplier of minicomputer disk systems.
software support.
Whether you’re using UNIX like the group
1 MRDOS, RSX-11M, etc.), you can count on
System Industries software know-how to opti-
score wins with fast delivery, unmatched
price/performance and total software sup-
’
System Industri
, ystem.«> Industries
an equal opportunity employer

Wehelped Stanford score
i Sciences needed a fast large-file disk system for
began looking for other alternatives.
But quick delivery wasn’t the
search Assistant Bob Mathews, “The
Responsive delivery and unmatched per-
We intend to maintain this dominant po-
at Stanford, or any of the minicomputer manu-
mize your system performance.
port. Contact the System Industries repre-
535 Del Rey Avenue * Sunnyvale, CA 94086

Boston: Stu Oremland, (617) 492-1791. New York: Ron Caruso, (201) 461-3242; Bob Geise, (716) 385-3021; Al Levine, (516) 299-4272;
Paul Margolin, (201) 694-3334. Washington, D.C.: Dave Jenoff, (202) 337-1160. Cincinnati: Gary McCabe, (513) 661-9156. Los Angeles:
Steve Pricer, (714) 752-8904. Houston: Stan Coffee, (713) 465-2700. Sunnyvale HQ: Jim Winkel, Lynne Hodges, (408) 732-1650. Canada:
Jim Tomkins, (416) 624-0320. United Kingdom: Pip Smith, Chris Ibbott, (4862) 70725.
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30 Day Delivery.
mplete LineThat's REAL.

Wil

ACo

i

- Extensive Software.
Full Nomenclature, - e
7 Years of Proven Rellablllty.

= ThatsWhyWe're#1 —
~ InMil$pec Computers.
ROLM

CORPORATION

4900 Old Ironsides Drive, Santa Clara, CA 95050. (408) 988-2900.
In Europe: 645 Hanau, Muehlstrasse 19, Germany, 06181 15011, TWX 418-4170.
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