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Most refresh graphic systems are
flabby. With lots of features you don't
need. Without a few you do.

The MEGATEK 7000 is built lean.
You get fast graphics throughput. A high
resolution, real-time, interactive display.
Complete system modularity. An
unmatched refresh graphics system.
At a price that makes sense.

A built-in 32-bit microcomputer
with a 64K byte, 32-bit wide refresh
memory, expandable to 128K. Lets you
process graphics data fast. And, saves
you host computer time. Add
MEGATEK’s advanced vector
generator and you get unbeatable
graphics throughput. i

Vectors and characters are

_ displayed instantly. With precision end

point matching. And constant intensity.
12-bit resolution is standard. Vector
quality that outclasses every other
refresh system. ‘
Easy-to-use real-time interactive
graphics. Outstanding display

dynamics. Hardware translation, blink,
dashed lines. Absolute and relative
jump. All standard. And, hardware clip,
rotate, scale, and zoom are available
as well,

Plus, the MEGATEK 7000 is easy to
look at. 16 levels of image intensity. 8
programmable character sizes. The
screen is clear and readable, even in a
brightly lit room. And, with selective
erase, you don't have to blank the
screen to change a vector or symbol.

Add a universal computer interface
that connects to any host computer.
Field-proven software that cuts system
development cost. A full line of
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peripherals and accessories. Even
color, if you need it. And, you have the
most powerful refresh graphics terminal
for your dollar on the market today.

But, don't take our word. Prove
it to yourself. Call or write for a
demonstration. And remember, the
MEGATEK 7000 is backed by a national
service network with fast, hot-line
access.

For full details, write or call Peter
J. Shaw, MEGATEK, 3931 Sorrento
Valley Blvd., San Diego, CA 92121.
(714) 455-5590. TWX: 910-337-1270.
(European office: 14, rue de I'Ancien .
Port. 1201 Geneva, Switzerland. Phone:
(022) 32.97.20 Telex: 23343.)

The Visible Difference
MEGATEK

 CORPORATION




Series 9000...

still the class act
in digital tape transports.

Being the best in your busuness is nelt \

repetitive—it's challenging. Now that we have the
able and advanced tape transports in the world—w

Delivering them. On time and on-line faster than anyone.

That's what! They still have all the features: customer electronics. Also, a variety of popular mini-

- A position arm anticipatory sensing system. An exclusive computer mag tape controllers are available. Series 9000's

performance is as impressive as its features, with data

Sensor reqmres no lamp o and assures perform. transfer rates to 72KHz, and tape speeds from 10 to 45 ips.
the life of the machine. S e f Being best is nice. So is being fast. Kennedy is both.
Interchangeable electronics on all Series 9000 transp
reduce stocking costs and down time. < ' KENNEDY
Front-accessible off-line test panel; marginal skew check Subsidiary, Magnetics & Electron
threshold scanning which automatically compensates for 1600 Shamrock Ave. . Monrovia, CA 91016
drop-ins or drop-outs; Read-After-Write shortened skew (213) 357-8831 TWX 910-585-3249
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Yes, Tally is the best teleprinter!

Witness the Quick Tear
that saves money by saving forms!

The Quick Tear option stops wasted forms,
wasted money. It saves throughput time, operator
time and customer time. Now you can remove a
completed form after printing without wasting the
next form. And for batch work, you can by-pass
the quick tear assembly for continuous print runs.
Unique to Tally alone, the quick tear can accom-
modate variable width forms from 4 to 15 inches
wide. The pin-feed tractors are adjustable from

TALLY
PRINTERS
WORLDWIDE

Tally Corporation is
a member of the
Mannesmann Group.
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either side of the carriage. Print an original plus
five sharp carbon copies. And Tally teleprinter
operators give testimony to quieter operation,
better key action and heftier construction.

The Quick Tear is only one of many valuable
options available with the 1200 Baud T-1612 printer
terminal. Contact your local Tally dealer for all the
details. Tally Corporation, 8301 So. 180th St., Kent,
WA 98031. (206) 251-5524.
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Exploring the forefront of electronic display technology, the 1980 Socie-
ty for Information Display Seminar and Symposium will cover flat panel,
electroluminescent, liquid crystal, plasma, and avionics displays; image
processing; and display graphics



com
1/O cards.

When it comes to I/0 functional cards
for DEC LSI-11 microcomputers, ADAC has
the biggest selection available.

ANALOG 1/0

1012 16 channels, high level inputs, 12 bit

1012EX  32-64 channel high level inputs,
mux expander

1014 16 channels, high level inputs, 14 bit

1023 16 channels, high level inputs, 12 bit,
LSI-11/23 interrupt compatible

1023EX  32-64 channel high level inputs,
LSI-11/23 interrupt compatible

1030 16-64 channels, high level inputs,
12 bit, 2 DACs

1112RL  8-16 differential low level and
thermocouple inputs, 12 bit

1112RX  8-16 differential low level and
thermocouple inputs, mux expander

1113 8-16 differential low level and
thermocouple inputs, 12 bit,
LSI-11/23 interrupt compatible

1113EX  8-16 differential low level and
thermocouple inputs, mux expander,
LSI-11/23 interrupt compatible

1412DA  1-4 D/A channels, voltage or current
loop outputs

CLOCK CARDS
16016PT Programmable crystal clock/timer

SERIAL 1/0 CARDS
1750 Asynchronous line interface with
two 1/0 ports

DIGITAL 1/0

1604/0PI

1604/P0C
1616CCI

1616/MIC
1616/010
1616/011

1620TTL

1616HCO
1632HC0
16321TL
1664TTL

2-4 optically coupled pulse-input
channels

2-4 pulse output channels

16 discrete inputs, contact closure
detect

16 discrete inputs with priority encoder
16 parallel outputs, optically isolated
16 parallel inputs, optically

isolated, can cause interrupt

16 latched inputs and outputs for
DMA operation

16 discrete outputs, high current drive
32 discrete outputs, high current drive
32 TTL1/0 lines

64 TTL1/0 lines

BUS INTERFACE

1620DMA
1900
1950
1900CT

Direct memory access controller
Unibus to LSI-Il translator

Bus repeater

Cable terminator card

Whatever your DEC system —Unibus, Qbus
or Omnibus, write or call for full details on
the industry’s widest line of compatible cards
and complete system enclosures.
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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/SEMI
Disk Emulation Systems ® BULK MINI e Tape and Disk
Controllers ® and even DEC-manufactured LSI-11 and
LSI-11/23 microcomputers and other accessories.

o e e S Ve w DATARAM
\N | corPORATION

r------------------_1

I [ Please tell me more about Dataram 128K x 18 1
[ | memory for my LSI-11/23 microcomputer. 1
B O Please send me information about your other |
] LSI-11 compatible products. []
: [ Please have a salesman contact me. 1

i
i Name 1
. 1
: Title Phone ]

i
: Company [ ]

1
B Address i
' i
] City State ____Zip []
[ |

PRINCETON-HIGHTSTOWN ROAD CRANBURY, NEW JERSEY 08512

TEL:609-799-0071 TWX:510-685-2542

Canada: Ahern & Soper Ltd., Alberta, British Columbia, Ontario, Quebec e Finland: Systek OY, 90-737-233  France: YREL, 956 81 42 e Italy: Mactronics Italia, 02/35 36 041
Netherlands:. Technitron b.v., 020-45 87 55 » Sweden: M. Stenhardt AB, (08) 739 00 50 * Switzerland: ADCOMP AG, 01/730 48 48 ¢ United Kingdom/Ireland: Sintrom Ellinor Ltd., (0734) 85464 «
West Germany/Austria: O E M .-Elektronik GmbH, 07 11-79 80 47 » Australia/New Zealand: Anderson Digital Equipment, (03) 543 2076 e India: Industrial Electronic Instruments, 79281
Israel: K.D.M. Electronics, 921513 e Japan: Matsushita Electric Trading Co., Ltd., 03 (435) 4501  Taiwan/Republic of China: Syscom Computer Engineering Co., (02) 7022156
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CALENDAR

CONFERENCES

APR 8-10—Internat’l Reliability Physics
Sym, Caesar’s Palace, Las Vegas, Nev. IN-
FORMATION: Glen T. Cheney, Bell
Laboratories, 555 Union Blvd, Allentown,
PA 18103. Tel: 215/439-7628

APR 21-24—Internat’l Magnetics Conf,
Sheraton-Boston Hotel, Boston, Mass. IN-
FORMATION: D. |. Gordon, Conf Chm,
Naval Surface Weapons Ctr, White Oak,
Silver Spring, MD 20910. Tel: 202/394-2167

APR 23-25—Workshop on Fault
Tolerant VLS| Design, Santa Monica,
Calif. INFORMATION: Daniel Siewiorek,
Dept of Computer Science, Carnegie-Mellon
U, Pittsburgh, PA 15213

APR 28—lInvitational Computer Conf,
Atlanta, Ga. INFORMATION: B. J. Johnson
& Assoc, 2503 Eastbluff Dr, Suite 203,
Newport Beach, CA 92660. Tel:
714/644-6037

APR 28-MAY 2—Society for Information
Display Internat’l Sym, Town and Coun-
try Hotel, San Diego, Calif. INFORMATION:
Lewis Winner, 301 Almeria Ave, PO Box
343788, Coral Gables, FL 33134. Tel:
305/446-8193

APR 30-MAY 2—Conf on Modeling and
Simulation, Pittsburgh, Pa. INFORMA-
TION: W. G. Vogt, Modeling and Simula-
tion Conf, 348 Benedum Engineering Hall, U
of Pittsburgh, Pittsburgh, PA 15261

MAY 1-2—An Assessment and
Forecast of Computer Graphics, Stouf-
fers Inn, Westchester, NY. INFORMATION:
Bob Sanzo, Frost & Sullivan, Inc, 106 Fulton
St, New York, NY 10038. Tel:
212/233-1080

MAY 6-8—Internat’!| Sym on Computer
Architecture, Casino, La Boule, France.
INFORMATION: Jacques Lenfant, Irisa
Campus de Beaulieu, 35042 Rennes, Cedex,
France

MAY 13-15—ELECTRO, Boston-
Sheraton/Hynes Auditorium, Boston, Mass.
INFORMATION: Dale Litherland, Electronic
Conventions, Inc, 999N Sepulveda Blvd, El
Segundo, CA 90245. Tel: 213/772-2965

6

MAY 19-22—National Computer Conf,
Anaheim, Calif. INFORMATION: AFIPS,
1815 N Lynn St, Suite 800, Arlington, VA
22209. Tel: 703/243-4100

MAY 20-22—CENCON ‘80 Industrial
Electronics Conf, Public Auditorium
Arena, Cleveland, Ohio. INFORMATION:
Mike Lapine, Cleveland Electronics Conf,
Inc, 2728 Euclid Ave, Cleveland, OH 44115.
Tel: 216/241-5515

MAY 29—Computer Networks Protocol
Sym, NBS, Gaithersburg, Md. INFORMA-
TION: Helen M. Wood, Conf Chairperson,
National Bureau of Standards, Washington,
DC 20234. Tel: 301/921-2834

JUNE 2-5—Sym on Incremental Motion
Control Systems and Devices, Ramada
Inn, Champaign, IIl. INFORMATION: In-
cremental Motion Control Systems Soc, PO
Box 2772, Station A, Champaign, IL 61820

JUNE 3-5—Networks ‘80, Bloomsbury
Centre Hotel, London, England. INFORMA-
TION: Online, Cleveland Rd, Uxbridge UB8
20D, England

JUNE 3-5—Sym on Multiple-Valued
Logic, Northwestern U, Evanston, IIl. IN-
FORMATION: Jon T. Butler, Dept of Elec-
trical Engineering and Computer Science,
Northwestern U, Evanston, IL 60201. Tel:
312/492-5628

JUNE 8-11—Internat’l| Conference on
Communications, Red Lion Inn, Seattle,
Wash. INFORMATION: ICC ‘80, PO Box
88465, Seattle, WA 98188

JUNE 10-12—Internat’| Input/Output
Systems Sem, Stockholm Sheraton,
Stockholm, Sweden. INFORMATION: Car-
roll A. Greathouse, Input/Output Systems
Assoc, PO Box 1333, Stamford, CT 06904.
Tel: 203/323-3143

JUNE 16-18—ATE Seminar/Exhibit,
Hynes Auditorium, Boston, Mass. INFOR-
MATION: ATE Seminar/Exhibit, c/o Benwill
Publishing Corp, 1050 Commonwealth Ave,
Boston, MA 02215. Tel: 617/232-5470

JUNE 17-19—Internat’l Microcomputers
Minicomputers Microprocessors/
DATACOMM 80 Conf, Palais Des Exposi-

tions, Geneva, Switzerland. INFORMA-
TION: Industrial & Scientific Conf Mgmt, Inc,
222 W Adams St, Chicago, IL 60606. Tel:
312/263-4866

JUNE 19—Computer System Integrity,
Technical Sym of the ACM and NBS In-
stitute for Computer Sciences and
Technology, National Bureau of Stan-
dards, Gaithersburg, Md. INFORMATION:
Angela Turvey, 4910 Butternut Dr, Rock-
ville, MD 20853

JUNE 23-25—Design Automation Conf,
Minneapolis, Minn. INFORMATION: Harry
Hayman, PO Box 639, Silver Spring, MD
20901. Tel: 301/439-7007

JUNE 25-27—IFAC Sym on Large Scale
Systems: Theory and Applications,
Toulouse, France. INFORMATION: Sym-
posium Secretariat, AFCET-156, Bd
Péreire-75016 Paris, France

JULY 22-24—The 1980 Microcomputer
Show and Internat’| Conf, Wembley Conf
Ctr, London, England. INFORMATION:
TMAC, 680 Beach St, Suite 428, San Fran-
cisco, CA 94109. Tel: 415/474-3000

August 12-14—Computer Graphics 80
Internat’l Conf and Exhibition, Bir-
mingham, England. INFORMATION
Paula Stockham, Online, Cleveland Rd, Ux-
bridge UB8 2DD, England

SEMINARS |

——

APR 10-11—Data Communications;
APR 24-25 AND MAY 5-6—Data Base
Management; AND APR 22-23 AND
MAY 12-13—Computer Graphics: Up-
date on Applications and Technology,
Hyatt Regency, Chicago, Ill; L'Enfant Plaza,
Washington, DC and Hyatt Regency
O'Hare, Chicago, Ill; and L’Enfant Plaza,
Washington, DC and Hyatt on Union
Square, San Francisco, Calif. INFORMA-
TION: Barbara Tarlin, Center for Manage-
ment Research, 850 Boylston St, Chestnut
Hill, MA 02167. Tel: 617/738-5020

MAY 5-7—Digital Switching Trends,
Digital Communication and Signal Pro-
cessing, and Fiber Optical Communica-
tion, Philadelphia, Pa. INFORMATION:
Ann Siegenthaler, Information Gatekeepers,
167 Corey Rd, Suite 212, Brookline, MA
02146. Tel: 617/739-2022
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ISOLITE CIRCUIT AUTO-
MATICALLY TESTS EACH
BOARD IN SCOUT SYSTEM-
RED LIGHT SHOWS BOARD
: BEING TESTED. IF LIGHT
; GOES OFF. BOARD IS GOOD.
IF LIGHT STAYS ON,
] LITH BOARD IS BAD.
o ”:“ “ 1=
USER REPLACES BAD BOARD WITH | 4 = RiE
SPARE b.25" X 8.3" CARD IN 'R J oo
3 MINUTES. NO TECHNICAL PER- (" |
SON OR OEM SERVICE ENGINEER | A A
REQUIRED TO MAKE REPLACE- £ 4 | 4 4
MENT. MAINTENANCE COSTS DRAS- £ 41 144
TICALLY REDUCED. I ¢ Al 124 A
| ?\ y y /57'/% ‘i/l % y rh/?}
, F,@i y
RPN N\ SAVE MONEY WITH SCOUT.
G N ™ GET Lb-BIT CPU WITH 32K
rE R KESE BYTE RAM. I/0 AND CARD
R \.(/ \ CAGE FOR $985 LIST PRICE
ol S {VOLUME PURCHASE DIS-
Sl FpbN COUNTS APPLY}. CALL
PRI OR WRITE FOR MORE
W INFORMATION.

CAComputerAutomation NAKED MINI. Division
WHERE OEM'S COME FIRST.

18661 VON KARMAN. IRVINE + CA 92713+ PHONE {714} A33-8830+ EXT. 455
SCOUT AND ISOLITE ARE TRADEMARKES OF COMPUTER AUTOMATION, INC.
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Theyve got all the power and
versatility you need to make your
wildest product dreams come
true. TheyTe already the fastest
growing microprocessor family.
And well keep adding superior
new members. So you can add
futuristic features to dazzle your cus-

tomers and zap your competitors.
Some innovative newcomers
include the brainy, omnipotent
S6809. Our screen star, the cost-
cutting S68045 CRT controller.
Our low cost single chip MCU, the
S6805. And the fastest MPU in this
league, our 2.5 MHz S68HO00. This

isn't just a bunch of individualists,
either. TheyTe part of the stellar AMI
system. Instead of merely selling
you parts,well look over your
present design and, if we can, show
you how to cut out some com-
ponents with a custom peripheral.
Or work out a more streamlined




S6800 system, including both
standard and custom parts. Perhaps
even customizing the MPU.

So let’s put our heads together
and find the best way to control your
product without putting your budget
into orbit. Call up your nearest AMI
distributor. Or contact us at AMI

st
L

ars of the

S6800 Marketing, 3800 Homestead
Road, Santa Clara CA 95051.
Phone (408) 246-0330.

However far-out your plans are,
our family will make light work
of them.

1.0 MHz MPU

1.5 MHz MPU

2.0 MHz MPU

2.5 MHz MPU

Single Chip MCU with Clock

Single Chip MCU with External Clock
MPU with on-board Clock and RAM
Single Chip MCU without RAM and/or ROM
Low Cost Single Chip MCU

MPU with on-board Clock

Enhanced MPU/on-board Clock
Enhanced MPU/External Clock Input

$1602/58868 UART

$2350
56821
S68A21
S68B21
S68H21
S6840
S68A40
S68B40
S68045*
S68047

USRT

Peripheral Interface Adapter (PIA)
High Speed PIA

Programmable Timer Module (PTM)
CRT Controller

Video Display Generator (VDG)
IEEE 488 Bus Adapter

ACIA

Synchronous Serial Data Adapter

Advanced Data Link Controller

Data Encryption Unit

128 x 8 Static RAM

16K Static ROM

32K Static ROM

4K EPROM

64K Static ROM

16K ROM with on-board /0 and Timer

*Consult factory for availability

®

AMERICAN MICROSYSTEMS, INC.
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The first family of bubble memory systems.
Non-volatile. Compact. Easy interface.
From Texas Instruments.

TI’s family of bubble memory
tems offers you the non-volatility of
magnetic storage media, plus com-
pactness, silent operation, solid-
state reliability, and lower error
rates and faster access times than
disk and cassette systems.

Because TI bubble memory sys-
tems are easily interfaced to miero-

10

processor systems, many designers
have already made their choice.
And, they’ve chosen from the TI
family of bubble memory systems.
It’s a design decision that makes
sense. That’s why you’ll find TT bub-
ble memory systems improving the
performance of intelligent ter-
minals, word processors, industrial

process controls, instrumentation
and telecommunications equipment,
add-on buffer/cache memories —
and more.

Because bubble memories are so
small and lightweight, they're
ideally suited to portable applica-
tions such as small computers, data
loggers and a variety of educational

COMPUTER DESIGN/MARCH 1980




and home entertainment products.

And the innovations keep on com-
ing. In product breadth. Tech-
nology. Production.

New bubble memory systems
with storage capacities ranging
from 23K to 768K bytes are being
supplied. All the custom-designed
peripheral and support circuitry for
bubble memory systems are
available.

New wafer processing tech-
niques, including state-of-the-art
planar construction — coupled with
TTI’s innovative two-micron techno-
logy — are making newer and bet-
ter things happen all the time.

TT’s eight years of experience in
bubble memory design and produc-
tion have provided keen insights
into customer requirements.

Requirements that demanded we
deliver. And we have. In fact, TI
has delivered more bits of bubble
memory than all other suppliers —
combined.

Only Texas Instruments can offer
you a full family of bubble memory
systems. A family built on know-
how and experience. A family that
reinforces TI’s established position
as the leader in bubble memory
technology — and products.

Systems components
TI's complete family of bubble
memory systems is comprised of
component devices with capacities
from 92K bits to 1 megabit.With ac-
cess times from 4.0 to 11.2 ms.

These various capacities, along
with the necessary support circuits,
offer you a wide choice of com-
pact systems for ease of use and
design configuration flexibility.

The 1 megabit TIB1000, for ex-
ample, is electrically and physically
interchangeable with family mem-
bers TIB0500 at 512K and the 256K
TIB0250. Both are supported by
the same comprehensive line of cus-
tom interface circuits.

The planar processing tech-
niques, and new refinements in pho-
tolithography allow TIB1000 to
offer the highest commercial bit
density ever — by a factor of two.

Custom support circuits
All TI bubble memory systems con-

tain a complete set of interface and
peripheral circuits — including two
custom controllers. One for the 92K
devices. One for the megabit family.
So, it’s not necessary to emulate
controller function and you save a
design step. Both are available.

These circuits, designed
specifically for bubble memories,
encompass state-of-the-art bipolar
and MOS integrated circuit technol-
ogies. This provides high level in-
terface between all of today’s
popular microprocessors and all of
TT’s bubble memory products.

The 92K TIB0203 is supported by
its own family of custom peripheral
circuits. The binary TIB0250,
TIB0500 and TIB1000 are all sup-
ported by a common set of interface
circuits.

TI'S FAMILY
OF BUBBLE MEMORY SYSTEMS
PART STORAGE BOARD

NUMBER CAPACITY COMPONENTS FORMAT

TM990/210-1 23K Bytes 2 92K-bit  TM990
TM990/210-2 46K Bytes 4  92K-bit  TM990
TM990/210-3 69K Bytes 6 92K-bit  TM990
TBB5005 64K Bytes 1 512K-bit  OEM Board
TBB5010 128K Bytes 1 1024K-bit ~ OEM Board
TM990/211-1 128K Bytes 1 1024K-bit ~ TM990
TM990/211-2 256K Bytes 2 1024K-bit ~ TM990
TM990/211-3 512K Bytes 4 1024K-bit  TM990
TM990/211-4 768K Bytes 6 1024K-bit ~ TM990

Custom support circuits for all
families of devices include: coil
drivers, sense amplifiers, function
drivers, controllers and function
timing generators.

An advanced family of support
circuits, coming soon, has been de-
signed for parallel operation as well
as error correction.

Bubble memory systems
To provide ease of use and a conven-
ient production board, each new
member of TI's bubble memory
family is available on a completely
assembled, fully tested, compact
printed circuit board.

TBB5005 and TBB5010
systems
Non-volatile bubble memory sys-
tems assembled on a 4" x 6" board
with custom controller and all other
peripheral devices and using the
new family components. Features

common to both systems include: up
to 128K bytes of memory capacity,
interface with TMS9900, 8080 and
780 microprocessors, access times
of 11.2 ms, data transfer rates of
85K bits/sec., system expansion
capability and a choice of board
connector styles.

TM990/210 system

Here’s a non-volatile bubble mem-
ory system using the production-
proven 92K bit TIB0203 device. Up
to 69K bytes assembled on a single
board, including a full complement -
of custom control circuits. Inter-
faces directly with TMS9900-based
microcomputer modules. This sys-
tem is in stock and available for im- -
mediate off-the-shelf delivery from
your TT distributor.

TM990/211 system
A non-volatile bubble memory sys-
tem utilizing the TIB1000 with up
to 768K bytes capacity. Bus com-
patible with TM990/100 microcom-
puter modules, the TM990/211
system features 11.2 ms access time
with data transfer rates of 85K bits/
sec. A new module, coming, will be
able to be combined with the
TM990/211 system to provide a me-
gabyte bubble memory system with
on-board error correction, direct
memory access, and compatibility
with TM990 file management.

And the innovations
keep on coming

Texas Instruments is firmly com-
mitted to innovative, cost-effective
bubble memory technology and
product development.

So, for a full line of bubble mem-
ory systems — standard or cus-
tomized to your application — turn
to the leader — turn to Texas In-
struments for magnetic bubble
memory products.

For more information, write to
Texas Instruments Incorporated,
P.O. Box 225012, M/S 308, Dallas,
Texas 75265. We'll send
you our new 8-page bro-
chure along with details

about the bubble mem- o
ory course offered at the []
TI Chicago Regional

Technology Center.

Fifty Years
o)
Innovation

TEXAS INSTRUMENTS

© 1980 Texas Instruments Incorporated

INCORPORATED
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LETTERS TO THE EDITOR

To the Editor:

Your readers should be warned that
the arbiter circuit described in
““Queue Handling Arbiter Solves
Shared Resource Conflicts”” (K. Sde
Hdjberg, Computer Design, Nov 1979,
pp 129-135) while logically correct can-
not be reliably implemented. The cir-
cuit will suffer from what has been
called synchronizer failure (T. J.
Chaney and C. E. Molnar, ““Anom-
alous Behavior of Synchronizer and
Arbiter Circuits,”” IEEE Transactions
on Computers, April 1973, pp 421-422).
Specifically, because a real flipflop is
not a discrete device, there are input
conditions, such as data and clock in-
puts, changing at about the same time,
which will cause the flipflop to enter a
metastable state in which it may re-
main for an unbounded amount of
time. Depending on the logic family
used, this metastable state may have
different characteristics such as

portable
printer.

The DC-1206B prints 12 characters/line
nominal, but is capable of 15 columns.
It is sized for portable hand-held appli-
cations with 1.7" H x 3.2" W x 3.7" D
and 5.3 ounces. It prints 5 lines/sec.
on 1. 4" paper andis $52 in 100 quantity.
Other printers with interface elec-
tronics available.

Call or write HYCOM, 16841 Armstrong
Ave., Irvine, CA 92714 — (714) 557-5252

HYCcOom
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oscillations between a 1 and 0 output
or an output halfway between 1 and 0.

While Hgjberg’s circuit will indeed
work most of the time, it will fail (due
to synchronizer failure) with some
finite, nonzero, probability. Indeed, it
is a well-known fact that it is impossi-
ble to reliably synchronize two systems
which have independent time bases
unless provisions are made for doing
something like starting and stopping
the system clocks.

Edward H. Frank

Carnegie-Mellon University
Pittsburg, Pa

The Author Replies:

For a given application an arbiter
should be evaluated in connection with
its job and its environment. The conse-
quence of eventual inclusion of
nonideal synchronizing elements as
well as other nonideal conditions
should be estimated as a whole. In this
connection, noise on the power supply
and reset lines, and consequences of
limited component reliability can be
mentioned.

The method adopted in the state
machine arbiter (K. S#ge Hgjberg,
““Queue Handling Arbiter Solves
Shared Resource . Conflicts,”” Com-
puter Design, Nov 1979, pp 129-135)
for reduction of the probability of
metastable conditions at the expense
of clock interval time is the control
delay method (D. J. Kinniment and J.
V. Woods, ““Synchronization and Ar-
bitration Circuits in Digital Systems,”
Proceedings of the IEE, Oct 1976, pp
961-966). By means of this (and other
methods) a system of known reliability
can be constructed. For example, a
system containing a simple flipflop
with delayed sampling of its output
can have a response time below 50 ns
and a mean time between failures of
31,700 years (Kinniment and Woods).

K. Sge Hgjberg
Risg National Laboratory
Roskilde, Denmark

NEW TECHNICAL EDITOR AT
COMPUTER DESIGN—Shawn
Spilman has joined the editorial staff
of Computer Design magazine as
Technical Editor. Most recently
managing editor of a computer hobby
magazine, Shawn was previously a
technical writer for Atex Corp and
Digital Equipment Corp, a program-
mer, and a freelance editor, and is the
author of handbooks on both small
computers and an introduction to pro-
gramming. He received a BSEE degree
from Tufts University and is a can-
didate for an Ms in Computer Science
from Worcester Polytechnic Institute.

Sawn pilman
Technical Editor

Letters to the Editor should be
addressed:

Editor, Computer Design
11 Goldsmith St
Littleton, MA 01460

Note:

Formulas published in the Ap-
plication Note, ‘‘Reliability
Computations on a Handheld
Programmable Calculator,” by
C. R. Lewart, p 140 of the Nov
1979 issue of Computer Design
were from an unpublished Ap-
pendix to Ref 2 of that Note: R.
Zussman, ‘‘Forecasting Com-
puter System Reliability With a
Handheld Programmable Cal-
culator,”” copyright Computer
Design Publishing Corp, Mar
.1979. A footnote to that fact was
inadvertently omitted.
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COMMUNICATION CHANNEL

COMMUNICATIONS IN DISTRIBUTED SYSTEMS —
PART 2: COMMON BUS AND SHARED RESOURCE

ACCESS SCHEMES

Melvin G. Gable

Ford Motor Company
Dearborn, Michigan

Broadcast techniques offer a reliable system design
approach for establishing communication between
distributed processors. All processors share a common
medium, such as coaxial or fiber optic cable, or a radio fre-
quency channel. Arbitration or contention in accessing the
medium is handled locally at each processor interface. Since
the medium itself is usually passive, no active element
failure will inhibit communications for other processors.

A ground radio packet switching system is one means by
which many geographically distributed users may com-
municate. Ground radio systems have been in use for many
years; one such network is the Aloha system,! which inter-
connects various islands in the Hawaiian group to the
University of Hawaii Computer Center. The Aloha system
uses a radio broadcast channel, with transmission occurring
at random. A refinement of this access method, called slot-
ted Aloha, provides a time slot equal to the transmission
time of a single packet and all transmissions must start at
the beginning of a slot. In both slotted and pure Aloha
systems, when two or more packet transmissions overlap in
part or totally on the broadcast channel, they will interfere
with and destroy each other. However, slotted Aloha
reduces the period vulnerable to interference to one-half
that of the pure Aloha scheme (Fig 1).

14

Access Methods for Broadcast Channels

How to share and control access to the channel with an
acceptable level of performance is the main problem in
broadcast techniques. As an example, each of a collection of
devices is attempting to transmit over a shared communica-
tions channel. When two separate source transmissions
overlap, they interfere with each other. If communication
channel propagation delay between any source and destina-
tion node is relatively small with respect to that of the
transmission duration, it is more efficient to sense if the
channel is idle before attempting transmission. The inter-
face at the transmitting end should be able to monitor the
channel through the use of a carrier detect signal. If the
signal is heard, the transmitter will recognize that the chan-
nel is in use, and will defer or postpone its transmission un-
til the channel is sensed to be idle. This method of opera-
tion is known as carrier sense multiple access (CSMA)?

The implementation of carrier deference does not
guarantee channel acquisition. Two or more devices may
detect the channel idle and attempt transmission. However,
the detection of carrier from another transmitter may take
the end-to-end propagation delay time of the medium.
Under these conditions, interference from multiple

COMPUTER DESIGN/MARCH 1980
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Now that Infoton has changed its name to
there’s only one button to push for

We’re General Terminal Corpora-
tion. GTC, for short.

Over the past decade, as
Infoton Incorporated, we’ve come
a long way by pushing all the right
buttons for our customers.

In the decade ahead, as GTC,
we’ll be pushing even harder to be-
come the only connection you’ll ever
really need, in display terminals.

And we don’t have far to go.

Because we already have
extraordinary products like the

GT-101 and GT-400. Both right on
the button for quality, versatility and
reliability. Both with standard fea-
tures that’ll beat the options off their
competitors.

Because we already have the
capacity to deliver and service our
products anywhere in the world, at
push-button speed.

Because we’re now the one
and only display terminal manufac-
turer with major production and
service facilities on both U.S.

Coasts. So we can help you keep a
button on rodoy's ever-increasing
freight costs.

And because we’ve always
been willing to break away from
button-down thinking. To try new-
fangled innovations in the spirit of
old-fashioned service.

So if you’re ready for all these
things today, and more to come in
the years ahead. .. you don’t have
far to go.

Just push the right button.
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General Terminal Corporation,
all your display terminal needs.

o1 i GT-400
ENGINEERING HIGHLIGHTS ENGINEERING HIGHLIGHTS
* Z-80 microprocessor * Solid state * Z-80 microprocessor * Modular firmware
* Modular firmware keyboard * Block/character * Function keys (8
STANDARD FEATURES  Line drawing _mode std./24 option)
* Block mode character set OPTIONAL FEATURES « Modem cable/
* Dual intensity * Printer interface * Line drawing modem printer
* Reverse video  * ADM-3A mode character set cable
OPTIONAL FEATURES + Composite video * 2 additional pages  * Hazeltine 2000
* 8-user program- output of display memory  emulation

mable function keys 220 voltoperation * Time sharing option

For more information on GTC products and services, call toll-free today. In California, dial ®
800-432-7006; anywhere else in the United States, dial 800-854-6781. Ask for Barbara - ™
Worth. Or write Barbara Worth at General Terminal Corporation, 14831 Franklin Avenue, The r’ght button to pUSh-

Tustin CA 92680. We have offices throughout the world. In Canada, contact Lanpar Limited, : :
85 Torbay Road, Markham, Ontario, L3R 1G7. 416-495-9123, General Terminal Corporation
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Expand with the MSG 8001

The MSC 8001 is a MULTIBUS
compatible single board computer
designed to provide new dimensions in
function and versatility. Built around the
powerful eight-bit ZBO™ CPU, the MSC
8001 provides a flexible memory address-
ing scheme and extensive input/output
capabillities at prices well below competing
single board computer products. Using
the MSC 8001 as a master module, you
can select /O and special feature modules
to configure a system of virtually any
complexity or refinement.

Expand SBC 80 systems Upgrade
existing SBC 80 systems that are being
slowed down by limited memory size or

S e

\Monalithic
ey con

restricted execution cycles. All existing
[/O boards and memory expansion cards
will operate with the MSC 8001.

Expand to meet future needs The MSC
8001 is designed to accommodate a wide
range of versatile configurations. Almost
any combination of memory, inferface
complement, and other options can be
configured to meet your specific require-
ments without hardware modification
For additional information on the MSC
8001 and our other 41 Monolithic Systems
Corp. products and systems, please
contact us at 14 Inverness Drive East,
Englewood, Colorado 80112. (303)
770-7400. Telex: 45-4498

ZB0A is a trademark of Zilog, Inc.

Extending the limits of information.

i

MSC Regional Sales Offices: Eastern Region 1101-B9 State Road, Princeton, NJ 08540, (609) 921-2240; Central Region 7200 East Dry Creek Road, Suite #B203, Englewood, CO 80112
(303) 773-1060; Western Region 43 South Baldwin, Suite D, Sierra Madre, CA 91024, (213) 351-8717
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VULNERABLE
PERIOD FOR
SLOTTED ALOHA

"
o
_<_ *W TIME

. 2P—>|
Y 0]

-
VULNERABLE FOR
PURE ALOHA

P = TRANSMISSION PERIOD

Fig 1 Vulnerability to collisions in Aloha.
In pure Aloha, it is possible for one packet
to interfere with two other transmission
periods. In slotted Aloha scheme, transmis-
sion can only be initiated at beginning of
packet slot; if it collides, only one transmis-
sion period is affected

PACKET 0 | |

[ PACKET 1 & 1
o]

o
o}

[ PACKET 2 |
— yl‘——l_‘" J }‘_

y = ARRIVAL TIME OF LAST PACKET COLLIDING WITH

PACKET 0
a = PROPAGATION DELAY
I=<y=<a

Fig 2 Vulnerability to collisions in
CSMA. Transmission is initiated only if
carrier is not detected in CSMA scheme.
However, interference period is equal to
arrival time of last colliding packet plus
packet transmission time (normalized to
1) and propagation delay of medium

simultaneous transmissions may occur (Fig 2). The transmit-
ting node determines that its previous transmission was un-
successful due to the absence of a positive acknowledgment
from the receiving node, and reschedules its transmission of
data. The receiving station itself usually determines that the
transmission was in error through the use of a cyclic redun-
dancy coding of the block.

A contention access problem arises when a device deter-
mines that its transmission was unsuccessful due to in-
terference. It must then reschedule the packet for
retransmission. To avoid collision of interfering devices
upon retry, they must attempt transmission at time dif-
ferences that are greater than the propagation delay
between them. To a great extent, the rules for deciding
when a device may attempt retransmission will determine
the channel capacity.

Contention Comparisons

Three types of persistent CSMA protocols, known as
l-persistent, non-persistent, and p-persistent, have been
proposed and studied. These various protocols differ in the
action that the user takes after sensing the channel.

The channel can employ a non-persistent protocol that
schedules packets in the following manner: if the channel is
idle, the packet is transmitted; otherwise (channel busy), the
packet is rescheduled for transmission at some later time ac-
cording to a delay distribution function. In contrast to the
non-persistent user, a 1-persistent approach can be applied.
With this method, the packet is transmitted with
probability-one when the channel is sensed idle. A
p-persistent scheme differs only in the fact that it will
transmit with probability P on detection of idle.

Analytical models and simulation results are available for
several CSMA access methods.***° In the analytical models,
the channel is assumed to have Poisson traffic arrivals.

PERKIN ELMER/INTERDATA USERS:

BYTES PER INCH!

Now you can have all the
advantages of GCR!

California Minicomputer Systems'
new CMS 6250 Magnetic Tape
System offers the high
performance of ultra-high density
magnetic tape recording
technology — Group-Coded
Recording.

® increased throughput —

up to 780 KBPS!

* choice of 75 or 125 ips
* 2-bit error correction

* up to 7-to-1 file compaction
¢ full media interchangeability
with IBM

based on Storage Technology
Corporation's magnetic tape
transports

Find out how CMS 6250 can
expand your system capabilities:
contact Stephen Long, CMS Vice
President — Marketing, today.

CAUFOF!NIA MINI(,()MK UH»H SYSTEMS, INC
605 North N 640-293
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Our F100K family of subnanosecond logic ECL circuits
is the fastest in the industry. It's been cited doing
750 ps, which is 2-3 times faster than the competition.
Not only are our components faster, but your sys-
tems get faster because we've reduced inferconnect
delays. Which allows for serial proces-
sing with fewer parts.
While being the most complex
ECL circuit family available,
it's still the easiest to use
in system design.
Because it's fully
voltage and tempera-
ture compensated and
has higher integration levels.
Plus, the family offers some important
advantages over TTL. Such as lower voltage
| swing, complementary outputs and a constant
wer supply current to reduce noise.

ucing a new family member-
The F220 8-Bit Slice.

Our F100K family includes the F1I00K SSI/MSI, F200
Gate Array, and a totally new member, the micro-
programmed F220 8-Bit Slice family.

With five devices, featuring 1,000-gate density and
subnanosecond delays, the 8-Bit Slice family allows for
excellent flexibility and building-block versatility over
a wide variety of general-purpose applications.

F220 8-BIT SLICE

Device Function Availability

100220 Address and Data Interface Now
Unit (ADIU)

100221 Multi-function Network (MFN)  Now

100222 Dual Access Stack (DAS) Now

100223 Programmable Interface 2ndQ

Unit (PIU)
100224 Microprogram Sequencer (MPS) 4thQ

Where do you use the FIOOK family?

Anywhere speed is essential. Especially in large high-
performance computers. And right down the line, from
mainframes to midis, minis and special processors.
Even in communications and instru-
mentation equipment.

The F100K family is in production
and is available now. More and
more design engineers are beginning
to design it in every day. In fact, 80%
of the companies that build mainframes
have already implemented it into
their systems in order to stay at the
leading edge of technology. With its
faster speed and ease of use, the FIOOK family has
helped increase system performance while decreasing
design time.

@

Bipolar technology leader.
The F100K family benefits from Isoplanar-S, Fairchild's
evolutionary new Bipolar process for scaling down
Isoplanar geometries. With it, we're giving the
computer industry and related fields superior memory
and logic products. And we'll continue to do so for a
long time to come.

If you're not using Fairchild's F100K family, you're
wasting both system and design time. And, sooner
or later, you'll want to take full advantage of its
performance benefits. Why not make it sooner? For
more information about the fastest family in the
business, call Bipolar LS| Logic at Fairchild Semicon-
ductor Products Group, PO.Box 880A, Mountain
View, California

Q4042. Te|ephone; —
(415) 962-3941. FAIRCHILD
TWX: 910-379-6435. NN

A Schlumberger Company

Shaping the future of LSl technology.
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! e | b | | | |
SLOTTED NONPERSISTENT CSMA
08 —
OPTIMUM P - PERSISTENT CSMA
NONPERSISTENT CSMA Fig 3 Effect of propagation
- delay on channel capacity in
S 08 — SLOTTED 1 - PERSISTENT CSMA | CSMA. Channel capacity is
= N dependent on ratio of propaga-
§ tion delay to packet transmis-
sion time. When ratio becomes
e 1 - PERSISTENT CSMA =
= 04— SIOTTED ALOHA N large, CSMA performance
degrades to that of Aloha
schemes
02 |— PURE ALOHA
N
0 | | | | b | | | | |
0.001 0002 0003 0.005 001 002 003 005 01 62 02 05
a (PROPAGATION DELAY)
4 S pagation delay time between devices is large. This is
R4 | phaTIER i NONPERSISTENT because the sensed channel state provides obsolete informa-
b tion about the channel. In all of these access methods,

OPTIMUM
P - PERSISTENT

=)
I

o
T

T (NORMALIZED DELAY)

a=001

| 1 | | | | 1 |
0.1 0.2 03 04 05 0.6 0.7 08 09 19

S (THROUGHPUT)

Fig 4 Delay vs throughput for various access
schemes. Message delay (normalized to packet
transmission time) is dependent on throughput of
communication channel. Various CSMA persistent
schemes provide excellent delay performance when
propagation delay is small compared to packet
transmission time (a = 0.01)

The models show that packet size, transmission rate, and
propagation delay can be traded off to obtain an acceptable
level of performance. An analysis of channel capacity
relative to the ratio “‘a,”’ propagation delay time per packet
transmission time (Fig 3), reveals that as ‘‘a’’ becomes
large, the channel capacity is reduced. For large values of
“‘a,”” CSMA schemes approach performance levels of the

pure Aloha. Hence, the CSMA scheme is useless when pro-

22

retransmission of a data packet is according to a randomly
distributed transmission delay. The delay a message may
encounter in transmission will be dependent on this
retransmission delay, as well as the offered traffic to the
channel. Communication delays of various protocols are
illustrated in Fig 4. The use of messages to schedule events
in other processors will be affected by this channel delay,
which will vary if there are fluctuating traffic conditions.
The common communication channel provides a means by
which separate system components and processors can ac-
cess and update shared variables and resources. The
statistically varying channel delay complicates the problem
of event synchronization, which is usually necessary for this
sharing of resources. Research is currently being carried on
in the areas of synchronization functions and primitives for
distributed system architectures.”®

Shared Resource Synchronization

A properly functioning distributed system must provide a
mechanism that will guarantee asynchronous access to
shared resources. This is necessary to protect data and
devices from being changed simultaneously by two or more
processors. It follows that there must be some form of
mutual exclusion in order to allow one process to lock out
access to a shared resource by other processors in a critical
section. A critical section is a code sequence that, once
begun, must complete execution before another process
enters a code section that accesses the same shared
resource. A Boolean variable or semaphore can be used to
indicate whether or not a process is executing a critical sec-
tion. Since the testing and setting of such a variable is itself
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OUR MICROCOMPUTER TALKS
TO YOUR WORLD.

When you need a powerful process-
ing system that talks to your world...
you need a COMMANDER COM-
PUTER. Four standard RS-232C ports
handle serial data to 19,200 baud, al-
lowing you to add low speed peripher-
als or even communicate with remote
devices over a phone line. But if you
need higher speed or more flexibility,
use COMMANDER's parallel /O under
program control. And, if that's not effi-
cient enough, select the optional DMA
port to process parallel data on a cycle-
steal basis direct to memory. COM-

MANDER's optional |IEEE/488 con-
troller gives you direct interface to the
world of instrumentation and a host of
compatible devices readily available.
The optional Real Time Interface mod-
ule gives you individual bit I/0O to input
status lines and digital sensor signals
..or to output alarms and commands.
And you can use up to four indepen-
dent programmable real time clocks for
precise time interval control without
wasted processor time. Inquiries for
custom features are welcome.

BUT THAT'S NOT ALL...Select the

COMMANDER configuration to fit
your system need. The models 500
and 900 have an integral CRT and key-
board while the models MX and FX
(not pictured) can be married to a sim-
ple terminal for operator interface
Add the optional arithmetic unit for
high speed fixed point or floating point
processing. And, if your application re-
quires graphics, optional memory is
added to provide 512x256 video
graphics capability.

All COMMANDER models will exe-
cute higher level programs in BASIC,
FORTRAN or COBOL or machine level
programs in MACRO-80 Assembler.
Operating programs are executed un-
der CP/M™ FDOS, the new MP/M™
operating system or UCSD Pascal ™

...AND COMMANDER COMPUTERS
START FOR LESS THAN $3000 IN
QUANTITY 50 TO OEMS. CONTACT
COLUMBIA DATA PRODUCTS TODAY
FOR MORE DETAILS.

COLUMBIA

DATA PRODUCTS.INC

Computer Systems Division
9050 Red Branch Rd.
Columbia, Md. 21045

Tel: 301-992-3400 TWX: 710-862-1891
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~ Dataproducts mtroduces the 180 éps"matnx
prmter with the features systems builders want.

A name you know you can trust.

We're the world’s largest independent printer
manufacturer.

(The giant, you might say.)

For 18 years, we've built printers for the biggest
OEMs in the business—customers with some pretty
tough standards. All our printers must be proven
reliable before we can attach those big names to the
cabinets. Our new M-120 matrix printer is now
available with our name attached to the cabinet. Or
with your name.

The M-120. Easy to recommend. Easy to own.
The M-120 is priced to be competitive
with ordinary printers.
But this is no ordinary machine.
This one prints as many as six
copies at once. With crisp,
easy-to-read print. In
condensed, standard
or expanded
characters.

It's designed for minimum cost of ownership.
There’s no preventive maintenance needed
whatsoever.

Its unique removable head is good for 200 million
characters at least. Then the operator simply replaces

it. No service call is required.
Its long-life ribbons come in cassettes, so they're

easy to load, clean to handle.

It has its own diagnostics with LED status display
available. The operator can identify troublespots and
often correct them in a snap, without waiting for a
service representative. Downtime is less.

Fully compatible with our 340 cps printer.
For customers who need a faster printer, we
offer our M-200 model.
It combines the economy of matrix printing with
remarkable speed—340 characters per second.
Its 14-wire printhead lasts through a 300
million character life. Over two years of typical use.
No one else has anything like it.

30 day delivery.
Often we can deliver a partial order even faster
than that. If time is a problem, give us a call.
Available locally. And around the world.

Some people prefer to deal with our sales offices

directly.
Others like the convenience of a distributor

nearby.
We have more than 50 distribution points in the
United States alone.

Call for information.
Call (213) 887-8451 to learn more about the

M-120 or the M-200.
Or write to our marketing department at 6200
Canoga Avenue, Woodland Hills, California 91365.

d” Dataproducts
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This is the symbol
for high-quality
fluoroplastic-insulated
wire and cable manufactured by
Albert H. Surprenant Inc.

It is not an endangered species.

If you are involved with the specification, purchase, or
use of high-temperature wire and cable, you’'ll have no
trouble recognizing the symbol for Surprenant fluoro-
plastic-insulated products. And if you've been confused
by its whereabouts lately, we have good news.

Albert H. Surprenant Inc. is alive and well producing
high-quality ALSUR® wire and cable to Mil Spec, UL, and
CSA standards at our plant in Jaffrey, New Hampshire.

We've been busy recently making the transition to a
subsidiary company of Teleflex Incorporated (USA). The
transition is now complete and we are totally up
to speed. That means substantial inventories
on many popular items so we can make
immediate delivery from stock.It means also
that we’ve got the best turn-around time
on specials of anyone in the business.

There are other positive changes. We
have plans for expansion as well as new
product development, much of it in con-
junction with other Teleflex products. We
also have streamlined our marketing, and
will now handle all order processing from the

Teleflex Fluoroplastics facility in Randolph, New Jersey.

One thing that hasn’t changed is Surprenant quality.
We will continue to meet or exceed Mil Spec, UL, and
CSA standards. Teleflex wouldn’t have it any other way.
Like us, they have a well-earned reputation for quality in
demanding industries such as aerospace and electronics.

Rest assured that the Surprenant symbol still repre-
sents today, everything it represented in the past. But
now that the symbol is backed by Teleflex, it means
considerably more.

4

~@z=Albert H.

Surprenant Inc.

A Subsidiary of Teleflex Incorporated (U.S.A.)
Old Turnpike Road, Jaffrey, New Hampshire 03452

Marketing Headquarters:
Teleflex Fluoroplastics

. ' Route 10, Randolph, New Jersey 07801
(201) 584-6800

ALSUR is a registered trademark of Albert H. Surprenant inc.
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a critical section, this function must be performed by a
single indivisible (atomic) operation. If it is not an atomic
action, two or more processes may test the variable
simultaneously and then set it. This action would allow
simultaneous execution of critical sections, and the result
could be erroneous multiple accesses to peripheral device
controllers or global memory parameters.

Mutual exclusion can be accomplished in software
through two primitive operations described by Dijkstra for
“N” parallel processes.” Designated as P and V, these
primitives operate on integer variables called semaphores.
The V procedure increments the semaphore in a single in-
divisible operation, while the P procedure loops in a busy
wait state until the semaphore is greater than zero, at which
time it decrements it.

A bus lock operation can be issued to make certain that
the fetch, increment, or decrement and store are not inter-
rupted by another processor in a multiprocessor system.
The program should test the semaphore before issuing a
bus lock to avoid the continuous locking and unlocking of
the shared system bus while looping in the wait state.
However, a second test is required after the lock to insure
that another processor has not also found the semaphore
greater than zero and has tried to enter the critical section
at the same time.

P and V operations of semaphores, as well as the system
bus locking scheme, provide a means of mutual exclusion in
a multiple processor system. These techniques permit the
sharing of resources by two or more processors. However,
such schemes are not very attractive in distributed systems
where communication delays become rather large compared
to the processor instruction cycle. Locking of the com-
munication bus will result in inefficient utilization of the
data channel. Continued research in this area will most like-
ly uncover improved synchronization techniques.

References

1. N. Abramson, ““The Aloha System,’’ Computer Communication
Networks, Prentice-Hall, 1973, pp 501-517

2. L. Kleinrock and F. A. Tobagi, ““Packet Switching in Radio
Channels: Part I—Carrier Sense Multiple Access Modes,”
IEEE Transactions on Communications, December 1975, pp
1400-1433

3. L.Kleinrock, Queuing Systems, Vol 2, John Wiley & Sons, 1976

4. F. A. Tobagi and V. B. Hunt, ‘‘Performance Analysis of Carrier
Sense Multiple Access with Collision Detection,”” Technical
Report 173, Stanford University, Stanford, Calif, June 1979

5. A. K. Agrawala, ‘‘Analysis of an Ethernet-Like Protocol,”
Technical Report TR-522, University of Maryland, College
Park, Md, April 1977

6. R. H. Sherman, M. G. Gable, and G. McClure, ‘“‘Concepts,
Strategies for Local Data Network Architectures,” Data Com-
munications, July 1978, pp 3949

7. D. P. Reed and R. K. Kanodia, ‘‘Synchronization with Event-
counts and Sequencers,”” Communications of the ACM, Feb
1979, pp 115-123

8. R. Pardo, ““Interprocess Communication and Synchronization
for Distributed Systems,”” PhD Dissertation, Department of
Computer and Information Science, Ohio State University, Col-
umbus, Ohio, 1979

9. E. W. Lijkstra, ““Cooperating Sequential Processes,’”’ Program-
ming Languages, Academic Press, 1968, pp 43-112

The third and final part of Mr. Gable’s column discusses
communication protocols and system design considerations.
It will appear in our April issue.
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y OEM’s choose
GTCO Digitizers & X-Y Tablets

Performance
GTCO DATATIZER X-Y tablets or digitizers give the best overall
performance at the lowest overall cost.

Technolo

Electromagneti %Xsoluta Ranging Digitizing (the superior operating
principle) offers high performance digitizing through non-metalic
material with up to 1.0” thickness.

Simplicity
Only three items — tablet or digitizer work surface, cursorand a
controller — represent acomplete system.

Interfacing
Serial pulse or parallel data interface is standard. RS-232 and Micro/
Firmware options available. Requires +5V and + 12to + 15V.

Options

Eight standard tablets sizes from 6" x 6" to 42" x 60" (all sizes com-
patible with any cursor and controller) Resolution 0.001" (0.025 mm, 0.1
mm) and 0.010"” (0.25 mm,-1.00 mm) Accuracy + 0.005". Optional

+ 0.003” (1o = 1mil). = Backlighting * Rear Projection * Crosswire
and Pen Cursors ¢ Micro/Firmware e Stand Alone Systems

Trouble Free

No adjustments, no preventive maintenance and no detrimental
environmental effects. UL and CSA approval pending.

Reliability

Tablets* feature precision printed circuit grid for a lifetime of rugged,
stable performance backed by an exclusive 2-year warranty.

Cursors feature rugged, high-impact case and operate at high signal
levels without preamps. Cursor switches field replaceable.
Controller contains all active DATATIZER circuits and uses common
7400LS IC's located on one small plug-in controller board.

Interchangeabili

All tablet sizes, cursors and controllers may be interchanged without
requiring adjustment.

The Compa

GTCO is an estal Ish graphic technology company with a better
idea. We challenge you to evaluate and compare our technology and
products and then join our Fortune 500 List of OEM users who are
purchasing the new patented GTCO DATATIZER.

fion
1055 First Street, Rockville, MD 20850

Telephone (301) 279-9550, Telex 898471
Regional Sales CA (408) 996-8493
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DOUBLE SIDED. DOUBLE DENSITY. DOUBLE THE DEC RXO2.
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FULL RX02 COMPATIBILITY—HARDWARE, SOFTWARE, AND MEDIA.
. DOUBLE THE CAPACITY—ONE MEGABYTE ON EACH DISKETTE.
ILT-!N BOOTSTRAP—CONFIGURE AN ENTIRE LSI SYSTEM IN A FOUR-SLOT BACKPLANE.

THE DSD 480 THE DSD 470

R PDP"441 OR LSI-11 SYSTEMS. ® FOR LSI-11 SYSTEMS.
BM AND DEC DISKETTE FORMATS — ® | SI-11/23 FOUR-LEVEL INTERRUPT
convenient data exchange between DEC ACKNOWLEDGEMENT—DEC standard for all
ind IBM systems. future peripherals.
CLUSIVE "HYPERDIAGNOSTICS”— ® ON-BOARD DIAGNOSTICS FROM ODT—
. mtelhgence for switch-selectable Simplified incoming inspection or system
analysis.

| W PROFILE, MODULAR PACKAGE—ONE HALF THE SIZE OF THE RX02.
>HER PERFORMANCE— 34% FASTER AVERAGE ACCESS THAN THE RX02.

echnology and innovative engineering deliver DEC-compatible flexible disk
th added capabilities and superior performance. When you need increased
s?orcge capacity and proven reliability for your DEC computer,
look to the leader—DATA SYSTEMS DESIGN.
, 1 Please call me. [1 Please send me more information.
system: [ LSI-14, PDP-14/03, LSI-14/2, [11SI-14/23, CIPDP-11/____
Title Company
City State Zip
. Data Systems Design, Inc. Eastern Regional Sales
3130 Coronado Drive 990 Washington Street, Suite 1C1
Santa Clara, CA95051  Dedham, MA 02026
408) 249-9353 (617) 329-5730
910 024<; TWX 710-348-0563
#Ragistared trodemark of Digital Equipment Corparation

I——————«———————————————-—
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COMMUNICATION CHANNEL

Newly Adopted CCITT Communications Standards

Find Early Support

Recently established Recommenda-
tions X.20 and X.21, terminal to net-
work interface standards for asyn-
chronous and synchronous transmis-
sions respectively, were developed by
the International Consultative Com-
mittee on Telegraph and Telephone
(CCITT) in the early 1970s. They specify
electronic and circuit level interfaces
covering in scope the number of pins
on a plug to the level of how call con-
nections can automatically be made
(Autocall) through the network.

Both recommendations have two
parts. One calls for replacing existing
EIA RS-232 and CCITT V.24 electrical
interfaces with a simpler, lower cost
alternative, replacing existing 25-pin
with 15-pin connectors. Second part of
the standards calls for the replacement
of the previous RS-336 and CCITT V.25
switched network interface standards,
that required two different physical
connections for a computer or terminal
to access a switched telecommunica-
tions network. A device with full X.20
or X.21 capability will be able to access
such a network automatically through
a simpler, single interface. In many
respects the new standards can be
thought of as performing the same
functions as a full X.25 packet-level
protocol, without any of the complex-
ities of packet switching.

Among the first to support the new
standards is Tran Telecommunications
Corp, 2500 Walnut Ave, Marina del
Rey, CA 90291, with its M3200 series
network processors and network access
concentrators. These will continue to
support existing communications stan-
dards, and since X.20 and X.21 specify
the low end, electronic, and circuit
level interfaces, the new standards are
expected to be used in conjunction
with higher level protocols already
supported by the M3200 series.

M3200 provides several forms of
switching for both virtual and physical
circuits: packet, circuit, and ‘“Pacuit,”
a proprietary hybrid switching
technology. Adding X.20 and X.21
support brings several advantages. It
provides a low cost network access
means for X.20- and X.21-compatible
computers, front ends, and terminals;

30

simplifies isolation of malfunctions in
terminal and communications equip-
ment; and eliminates the 50-ft
(15.24-m) limitation for local terminals
forced by some computer architec-
tures.

The capacity of the M3200 architec- -

ture to concurrently support several
switching technologies makes it easy to
add the new standards. The need for
X.20 and X.21 support is expected to
grow substantially by late 1981. Tran
interfaces are scheduled for the second
quarter of next year.

The development of both standards,
especially that of X.21, has been sup-
ported by carriers and computer ven-
dors alike. Many of the details of the
standards derive directly from AT&T
and IBM contributions. Early in
January 1980, IBM announced that
X.21 support for some terminals and
computers would begin almost im-
mediately. This will almost certainly
bring a broad base of support and ac-
ceptance for X.21, and should, in-
directly, ensure a similar future for the
X.20 asynchronous standard.

Systems Group Formed
For Data, Voice, and
Viewdata Services

Anticipating “‘explosive growth’’ in
data communications and continuing
strong growth in the demand for voice
communications, the establishment of
a new group, GTE Communications
Network Systems, has been announced
by General Telephone & Electronics
Corp, One Stamford Forum, Stamford,
CT 06904. The group will be responsi-
ble for marketing public data network
services, private data and voice net-
work systems, standalone private
branch exchanges (PABXs), and elec-
tronic data base services. The new
group includes three operating units
(GTE Telenet, GTE Telecommunica-
tions Systems, GTE Information
Systems), and development and field
engineering organizations.

GTE Telenet, a key component in the
new alignment, plans a major expan-
sion of its nationwide packet-switched
public data network that will add 160
central offices (switching and network
access centers) to the system, bringing
the total to 250 in 1980. Later this
year, an electronic mail service for
message communications and docu-
ment distribution will be inaugurated.
Included in the 1980 plan is the addi-
tion of network interface facilities to
accommodate such high speed ter-
minals as IBM 3270-type, 2780, and
HASP workstations.

In 1981 the network plans to imple-
ment a high capacity, high bandwidth
satellite packet broadcast system, with
dedicated ground stations located at
major central office sites, and using ex-
isting communications satellites. Also
in 1981, portions of the basic ter-
restrial network will be upgraded in
transmission speed from 56k to 1.5M
bits/s, reducing end-to-end transmis-
sion delay time from 200 to less than
50 ms. Further downstream, the com-
pany plans to use the new 10-GHz fre-
quency bands, expected to be allocated
by the FCC for multipoint digital com-
munications, for intra-city packet
radio transmission.

In extending these network services,
the capabilities and equipment of
Cambridge Telecommunications, Inc,
will be included. This firm, acquired
by GTE Telenet in late 1979, is engaged
in the development and design of
equipment and software for interfac-
ing computers and terminals to packet-
switched networks. GTE Telenet is
located in Vienna, Va.

GTE Telecommunications Systems
will concern itself with PABX intercon-
nect sales, and private voice/data net-
works.

GTE Information Systems, providing
data base and communications ser-
vices for the investment/brokerage
business, will pursue these and other
specialized information markets, in-
cluding the Viewdata program. Earlier
this year, GTE acquired exclusive U.S.
rights to this British-developed system
(Computer Design, Oct 1979, pp
10-17). It is currently in operation on
an experimental basis, providing
database information from the com-
pany computer center in Tampa, Fla.
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ook Whatr Happening
at Teleray!

odel 11.. \
~.smart choice for APL

Teleray’s Model 11 is the most useful and usable APL/ASCII terminal on the market. Why?
Because we spent more than five years talking with APL users and designing and building APL
terminals for them before we built our first Model 11. And it paid off!

The Model 11 is smart. It offers a full range of editing and formatting features, and it has a
reserve buffer of 527 characters for up to 32 programmable functions.

The Model 11's APL overstrikes are easily readable, and its programmable wide-character
display and “overstrike replay” features are unique among today’s terminals.

Like other Teleray terminals, the Model 11 features snap-out/snap-in modules for easy, no-
tools servicing. Costly service calls and downtime are virtually eliminated.

The Model 11 is a truly smart choice for the APL user . . . and most economical. We'd like to
tell you more about it. Call for additional information.

DIVISION OF
TELERAY ¢ ReESeArcH INc
BOX 24064 MINNEAPOLIS, MINNESOTA USA 55424
PHONE (612) 941-3300

(201) 652-7055 (215) 723-8733 (312) 655-0040 (518) 587-2313 (714) 552-7850

(201) 944-1600 (216) 585-8421 (313) 354-6421 (602) 968-5962 (716) 381-4120
(203) 623-5352 (301) 589-2802 (408) 744-1930 (612) 535-5330 (801) 969-4034
(212) 947-0379 (301) 828-8928 (412) 243-8421 (617) 459-2578 (808) 523-1326
(213) 328-9770 (303) 279-7796 (513) 223-8421 (714) 273-4771
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Fast FIFOs
from inventory:
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For years MMI has made the world’s fastest FIFOs.
Now they'e even faster, and come in four-bit and five-bit versions.

Our standard FIFO—the 64 x 4 bit 67401—comes
with a guaranteed 10 MHz data rate ideal for disc
controllers, communications, signal processing
and more.

But now we’re also offering the 67401A, with
15 MHz guaranteed, making it perfect for even
more demanding applications such as digital video.

And we mean now! We have them in stock.
Each in space-saving 300-mil-wide packages with
industry standard pinouts.

Also new. A 5-bit FIFO that reduces your
parts count.

That’s right. The 67402 and 67402A also
guarantee 10 MHz and 15 MHz data rates.
Combine these 64 x 5 FIFOs with our 4-bit
devices and create a 9-bit organization
using two packages instead of three.

MIL-STD FIFOs from inventory.

The same devices come in mil-temp versions, and
can be processed to MIL-STD 883B. Get up to one
thousand off-the-shelf; up to five thousand in

six weeks.

For details and information on MMI’s whole
line of FIFOs, write Applications Dept.,
Monolithic Memories, 1165 East Arques Ave.,
Sunnyvale, CA 94086. You can also get free
samples by writing to us on your company
letterhead and including a description of your
application.

Monolithic
Memories
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MULTIPLE OUTPUT
SWITCHING POWER SUPPLIES

THE SWITCHER COST BREAKTHROUGH YOU'VE BEEN WAITING FOR!

Power/Mate introduces Econo/Switch Multiple Output Switching
Power Supplies priced to give substantial savings, yet provide the
performance and reliability you depend on in a quality switcher.

The use of Power/Mate's new monolithic chip permits the reduc-

Features.
m Up to five outputs, three regulated

m Reverse polarity protection.

tion of parts count by 20% for a much higher MTBF, backed up
with a two year warranty. Reliability has been greatly improved by

and two semi-regulated.

m Choice of voltage and current on
all outputs up to maximum wattage

B Soft start protection.

m Adjustable current limiting on
regulated outputs.

use of computer-aided “worst-case analysis," individual testing of
everylCand semi-conductor, and acomprehensive burn-in program.

These carefully packaged units have extremely high corripohent total. ¢
density for maximum wattage per cubic inch. The standard unithas g Voltage adjustable on all regulated B Meets UL and CSA standards.
a 5V primary regulated output and two 12 or 15V regulated outputs, outputs. 9 ® Convenient 2-surface mounting.

plus 5V and 24V semi-regulated outputs. Special units are manu-

factured to order with voltages specified from 5 to 28V for each ® Convection cooled.

® Brownout protection.

of the three regulated outputs and 5 to 50V for the two semi-regu-
lated outputs. Total continuous output power of the unit is 100, 200

or 300 watts. (See charts)

The Econo/Switch multiple output supply gives you exceptional

versatility, combined with reliability, efficiency and compactness. ..

m OVP standard on primary output.
m Overload protection.
B Short circuit protection.

B Remote sensing.
® Advanced EMI filtering.
B [solated Returns. (Note 3)

at low cost.
i Specificati
ESM-100 Series— 100 Watts $199. pecifications.
Max. Cont. AC Input. 95-132 and 190-264 VAC. 47-63Hz
Model Output 1 | Output2 | Output3 | Output4 | Output5 | Output Power R v Line=0.2% withinAG limiltsspacified abave
Standard ESM-100-5001 | 5V@10A | 12V@3A | 12V@3A | 5V@2A | 24V@2A 100W Load regulation first three outputs 0.2 | oad requlation
Models ESM-100-5002 | 5V@10A | 15V@3A | 15V@3A | 5V@2A | 24V@2A 100W I8t oUIplIts =3k cross ragulation=Sc
2 Noise and Ripple. 50mV p-p on first output, 150mV on all
Customized other outputs
*
Models ESM-100-xxxx_| *@10A *@3A @3A *@2A *@2A 100W Temperature Coefficient. 0.02% per °C on first output, 0.05%
- per °C on all other outputs.
ESM-200 Series— 200 Watts $319. Efficiency. 65 to 80% typical
Transient Response. Recovery to 1% in 2 milliseconds for
Model | Output 1 | Output2 | Output3 | Output4 | Outputs | Output Pows b g
o utpul utpu Lipu utpul utput utput Power Remote or Local Sensing. Provision included for improved
Standard ESM-200-5001 | 5V@20A | 12V@4A | 12V@4A | 5V@2A | 24V@4A 200W overall regulation
Models ESM-200-5002 | 5V@20A | 15V@4A | 1I5V@4A | 5V@2A | 24V@4A 200W Overload and Short Circuit Protection. Solid state short
& circuit protection. Automatic electronic current limiting
Customized circuit limits output current to a preset value, thereby
Models ESM-200-xxxx | *@20A *@4A *@ 4A *@ 2A *@4A 200W providing protection for the load as well as the supply.
= Units cannot be damaged by prolonged short circuits
= i Overshoot. No volt ki turn-on, turn-off
ESM-300 Series— 300 Watts $399. . e e
Max. Cont Overvoltage Protection. Built in on primary output
# 2 Energy Storage Time. The output voltage will remain within
Model Output 1 Output 2 Output 3 Output 4 Output 5 Output Power regulation for a minimum of 16 milliseconds after loss
Standard ESM-300-5001 | 5V@30A | 12V@6A | 12V@6A | 5V@4A | 24V @4A 300W of AC input power (from nominal line voltage)
Models ESM-300-5002 | 5V@30A | 15V@6A | 15V@6A | 5V@4A | 24V@4A 300W P°::gg'¥ :\t"aége either positive, negative or floating up to
volts
Customized Soft Start. Provides input current limiting at turn-on
| Models ESM-300-xxxx | *@30A *@6A *@6A *@4A *@4A 300W Long Term Stability. 0.1% for 8 hours after 20 minute warm-up
By ecified Consult f local sales office M 250 unit: Ambient Operating Temperature. Continuous duty from 0°C
fo; 51[?90&a:«?nun(\mss[;‘e:n!al;:jo::t?;er?!cgaiig: ge '(Cifawr:nllr(:)‘;\";” nu?‘;.lé simultaneously At no time should the average current exceed the to 71°C. Full rating from 0°C to 50°C, derate linearly to
maximum continuous output o?wer Above this point. output voltages and currents will be automatically reduced on all outputs Note 2: Out- 50% of rating at 71°C
put 1 must be loaded to 15% of total output power to maintain proper regulation of other outputs (Supply will not be damaged by no-load Storage Temperature. —55°C to +85°C
)«;rg?/.:(axnm?:m%ur:?;‘lu:n gﬁl;r?e’(g:[gazﬂa?gﬂ’s;lg?egSM 300 models. all five outputs are isolated On ESM-100 models outputs 4 and Quality Control. In accordance with MIL-1-45208
Options: Crowbar up to 8 Amps $8 greater than 8 Amps $16. Add Suffix V to Model No Cover $10. Add Suffix C to Mode! No

POWER/MATE. THE SWITCHER COMPANY.

514 S. River St./Hackensack, New Jersey 07601/(201) 440- 3100/ TWX (710) 990-5023
3303 Harbor Blvd./Costa Mesa, CA 92626/(714) 957 1606/TWX (910) 595-1766

The world’s largest supplier of quality switching power supplies.
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COMMUNICATION CHANNEL

The central memory receives and
stores information from various
sources, and sends data to users on de-
mand. While using the public switched
telephone network as a medium, the
system also uses facilities of the GTE
Telenet packet-switched network, said
to be a first for such a system.

Programmable Concentrator
Services up to Sixteen
Terminal Ports

MULTIDROP
CONCENTRATION

SAME OR DIFFERENT
PROTOCOL

oo | ﬁ

===D

|

Typical programmable concen-
trator configuration. Unit provides
4 to 16 ports, multiple protocols,
and automatic self diagnostics,
for multiple site networking, com-
munications monitoring or log-
ging, and interconnection of
otherwise incompatible com-
puters and terminals

lihepVenrsate clConnecien

The KMW VP Series random vector processor accepts random vectors and
symbols from a host mainframe, reduces the information to raster form, and
outputs it to a wide variety of popular electrostatic and matrix plotters,
including most models manufactured by Versatec, CalComp/Gould, Houston

Instrument, and Benson-Varian.

The VP System also accepts data in “‘line printer’’ format, outputting it to
the attached printer/plotter operating in hardware print mode.

KMW also offers a full FORTRAN graphics package with CalComp compatible

subroutines.
FEATURES

¢ Plot input in random vectors
and symbols.

¢ Line printer emulation, with automatic
switching between print and plot modes.

Minimal mainframe processor and memory required — generally less than

that used by pen plotter support
software.
Hardware symbol generation at
orientations of 0°, 90°, 180°,
and 270° with variable height/
width ratios .

» A variety of input options.

For more information, please call or
write:

8307 Highway 71 West
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For networks operating under host
computer or terminal protocols,
COMDATA model 600 can support a
mixture of lines, speeds, protocols,
high speed route-through, multidrop,
and inter-computer communications.
Based on dual 8085A microprocessor
architecture, the unit can operate four
to 16 terminal ports, each of which
may use a separate protocol and uni-
que speed, parity, and control hierar-
chy. The concentrator is a product of
Tectran Corp Pty Ltd, 83 York St,
Sydney, NSW, Australia 2000.

A frontend 8085A services the high
speed (19.2k bits/s max) primary link,
which may communicate with a host
computer or another model 600. Asyn-
chronous, synchronous, and binary
synchronous protocols may be pro-
grammed, including X.25 and other
frame-oriented standards.

Terminal ports are serviced by the
backend microprocessor which
monitors port activity, allocates prime
link availability, and manages protocol
requirements under control of a
realtime executive program. Terminal
port speed is 9600 bits/s max.

A special auxiliary port is supplied
on all models to provide transparent
route-through, protocol conversion, in-
teractive reconfiguration, network
monitor and error statistics collection,
data capture, or batch store and for-
ward capabilities. The auxiliary port
may be synchronous or asynchronous.

Other features include integral self-
diagnostics, modular construction, and
a 4-char system status display for
operator information. Terminal port
characteristics can be factory set, on-
site loaded or altered, or downline
loaded. CIRCLE 400 ON INQUIRY CARD
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THE NEXT GREAT

Six years ago Biomation brought you
the first logic analyzer. Today we bring
you the industry’s broadest selection.
And there’s more on the way.

Keeping abreast of the latest technological
advances is half the battle these days. If you're
designing with digital logic — especially
microprocessors — you know how fast things
are changing.

The new demands of digital logic are what
Bill Moore, Biomation’s first chief engineer, had
inmind when he developed the logic analyzer,
back in ’73. He called it a “glitch fixer,’
designed to track and unravel the mysterious
electronic glitches that plague digital
logic designs.

Bill Moore was named Man of the Year by
Electronics magazine for his invention.

We're proud of that. In fact, pride is a big part
of everything we do. It’s the secret ingre-
dient in each logic analyzer in our broad line.

Our other “secret ingredient” is good
hearing. We listen carefully to our customers.
Then design our products to meet your
needs. And we keep a finger on the pulse of
technology. So we can understand the
special demands it puts on you.

As a result, we've been first with each
important logic analyzer advance. For example,
when we developed “latch mode” we
gave you the capabilities to latch onto glitches —
random pulses — as narrow as 2 nano-
seconds in current models.




GLITCH FIXER.

Today our K100-D includes latch mode —
and much more. It’s the premier logic analyzer
for the most complex logic problems. It
combines built-in display, keyboard input, 16
channels (up to 32 with adapter) and 100
MHz sampling rate.

Not every application requires such a
powerful tool. To meet your special needs, we
can deliver seven models, with 8, 9, 16,

27 or 32 channels, sampling rates to 200 MHz
and memory lengths to 2048 words.

Which glitch fixer is best for your application?
Call us at (408) 988-6800 to discuss your
needs — or any time you need technical assist-
ance. Our application engineers are here
to help. For more mf mp

Write Gould Inc., Santa Clara Operations,
4600 Old Ironsides Dr., Santa Clara, CA 95050.
And the next great

tgllll'tCh fixer? Otr)le
%@\.“C“
XE\\

the one after it—
will be wearing
our name.

sure of. It —and

== GOULD

An Electrical/Electronics Company
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COMMUNICATION CHANNEL

Computer Communication
System Provides
Voice Response

Especially suited to applications where
a data base is accessed by a large
number of calls per day and where
response to an entry or inquiry is short
and straightforward, the ADC2000
general purpose communications pro-
cessor is designed to interface
audio/data communications via
TouchToneR telephones into a variety
of teleprocessing networks. It is com-
prised of up to eight ADC1500
microprocessor based buffered ter-
minal controllers that provide com-
puter voice response to remote ter-
minal devices, and an ADC1700 control
unit, that processes incoming calls,
and interfaces incoming lines from the
1500s with the host computer. The
system is available from Wavetek Data
Communications, PO Box 651, San
Diego, CA 92112.

The 1500 is a multifunctioned
microprocessor based general purpose
controller which, when linked between
the 1700 control unit and the
telephone system, provides computer
voice response to remote terminal
devices. It can perform 1/0 operations
on up to 32 telephone lines
simultaneously, and has a vocabulary
of up to 940 words and/or phrases. The
1500 multiplexes terminal lines
through a single serial communica-
tions channel.

An integral data set receiver accepts
serial TouchTone data, translates
them into digital information, and buf-
fers it pending transfer to its
microprocessor. It also receives infor-
mation from the microprocessor, con-
verts it to a form suitable to the ter-
minal, and transfers it to the user in
either voice or ‘“‘beep’’ response. The
beep indicates reception of data and
reduces computer turnaround time.
The unit will also transmit frequency
shift key (FSK) signals at 150 or 300

baud. The data set receiver
manipulates all control signals rele-
vant to the terminal, modem, or data
access device to which it is attached.

The 1700 control unit, based on a
DEC PDP-11 minicomputer, processes
incoming calls, and interfaces the host
computer to the incoming lines from
the 1500s. Memory capacity ranges
from 16k to 128k words, depending on
the number of 1500s in the system.
The control unit includes a floppy disc
for program load and a DecWriter II™
for console control and data logging.
In a standalone environment, a
disc/mag tape system captures the
data.

The 1500s can be remotely located
from the 1700 via modems over
dedicated lines. Data integrity is
preserved by use of an asynchronous
protocol with error checking between
the 1500 and the 1700, and by bisyn-
chronous protocols between the 1700
and the host.
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TELEPHONE
EXCHANGE

TELEPHONE | anciso
EXCHANGE | -

TELEPHONE
EXCHANGE

TELEPHONE
EXCHANGE

ADC1700

MULTIPLEXER

CHANNEL

. |LocaL
—I CABLE

* LINT REFERS TO A LINE INTERFACE ADAPTOR

ADC2000 system concept. 1700 control unit connects to host processor in three ways: direct attach-
ment to IBM 360/370 byte multiplexer channel; by single 9600-bit/s bisynchronous link to transmis-
sion control unit already on channel; or by BSC 3 link
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[O)ayn=lLs [NMeRS L
SBC-80 A/D-D/A

Boards

OURS.......5788
Exactly Replaces

INTEL'S ....$1420"

pAaTEL-INTERSIL SINETIAC series

ST-711

ST-711RLY8D
ST-711RLY16D

Datel Price Savings :
©

| m“ 11 CABOT BOULEVARD, MANSFIELD, MA 02048 / TEL. (617)339-9341 / TWX 710-346-1953 / TLX 951340
Santa Ana, (714)835-2751, (L.A.) (213)933-7256 ® Sunnyvale, CA (408)733-2424 ® Gaithersburg, MD (301)840-9490

b/ ® Houston, (713)781-8886 e Dallas, TX (214)241-0651 OVERSEAS: DATEL (UK) LTD—TEL: ANDOVER (0264)51055
e DATEL SYSTEMS SARL 602-57-11 « DATELEK SYSTEMS GmbH (089)77-60-95 e DATEL KK Tokyo 793-1031

ST-711. ... ........ $625 SINGLES
Si-ra2 ... ... .. $788 SINGLES
(NON-ISOLATED)

» Model ST-711: 325/16D A/D Channels,
no D/A Channels. .. ..... $625 (Singles)

p Model ST-732: 32S/16D A/D Channels,
includes 2 D/A Channels plus current
loopoutputs.. ... ... ... .. §$788 (Singles)

» Full mechanical, electrical, and pinout
compatibility to Intel's SBC-711/732
Analog I/O Boards.

) Operates with all Muitibus and SBC-
Series compatible microcomputers
including the 16-bit SBC-86/12 (except
SBC-80/04).

p Works directly from Intel's RMX-80
Analog 1/O Driver operating software.

p Includes program-gatable Pacer start
clock, 1 mS to 1 sec., crystal-controlled.

p A/D inputs accept up to 16 user-installed
shunts for 4-20 mA etc. current inputs.

p Difterential amplifier for high gain up to
X1000 (10 mV full scale range).

p Includes Programmable Gain Amplifier.

p Includes Diagnostic Program tape for
immediate TTY or CRT print-out.

p 12 bit binary conversion; 20 micrasecond
throughput period.

Datel

INTEL, MULTIBUS AND RMX-80 ARE TRADEMARKS OF INTEL CORP.
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ST-711, S625
ST-732, S788
ST-724, S595

ST-711RLYS8D.. . .. $683 SINGLES
ST-711RLY16D...$S1045 SINGLES

(ISOLATED)

» 8 or 16 differential A/D channels using
a “Flying Capacitor” relay multiplexer for
high common mode noise rejection (126
dB) and high isolation (=250V RMS).

p Complete hardware and software
compatibility to Multibus and SBC-Series
microcomputers. Uses identical pro-
gramming and register assignments to
SBC-711/732, and ST-711/732 A/D-

D/A boards.

p 10 mV to 2V input ranges including
Programmable Gain Amplifier. 12 binary
bit A/D resolution.

» Includes Diagnostic Program for
immediate TTY or CRT printout.

» Includes 10-stage Pacer Start Clock.
p ST-711RLY8D (8 Channels) $683, singles

p ST-711RLY16D (16 Channels)
$1045, singles

Sri24. ... . . . $595 SINGLES

» 4 D/A Channels plus 4 4-20 mA current
loop amplifiers.

p 12 binary bits, Multibus compatible.

Intel*
SBC-711, $1180
S$BC-732, 1420
SBC-724, S1105

*7/16/79
OEM prices, 1-9
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Choosing a 16-bit MPU is no easy job. We
know. We went through it ourselves back in 78.

We chose the Z8000 because we believed
youd choose the Z8000. Because it’s better.
Here’s why:

“The AmMZ8000 has
a better architecture’’

It has 16 registers. All general. All for you. Use
them for data or addresses. Use them to write
more efficient software with less code and faster
execution.

The AmZ8000 has gobs of
address space: 8M bytes of
direct addressing in each of
four possible address spaces.
It has memory management
with sophisticated relocation
and protection features. It
has a rich instruction set that
operates on data types from
quad length words right
down to single bits. You can
even map the I/0 into
memory or keep it separate.

Sven Simonsen, Vice President
and Technical Director,
Advanced Micro Devices

As if all that weren’t enough, the AmZ8000
has a whole series of string-oriented instructions
to move, translate or compare up to 64K bytes
of data in a single instruction.

“The AmZ8000 has
a better future.’

The AmZ8000’s architecture and instructions
fit perfectly with today’s computation, communi-
cations and instrumentation markets. So do the
peripherals. And all the popular existing parts
for the 8080A/8085A, including the Am9511A
and Am9512 floating-point
processors and the Am9517A

“The AmMZ8000 is better
for your application.’

40
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DMA circuit, work great with the AmZ8000.

There’s a CPU that’s just right for you. For
imbedded controllers, where 64K of memory is
enough, there’s a compact 40-pin CPU that uses
less memory for programs. For addressing large
memory spaces, there’s a 48-pin CPU that’s
software compatible.

But best of all, were getting ready to introduce
a bunch of new bipolar and MOS peripherals.
There’s an 1/0 device with a built-in FIFO, a
chained DMA controller, error correction circuits
and an editing CRT controller, just to name a few.

As technology develops, newer and better
software-compatible CPUs with higher through-
put will be coming your way.

“The AmZ8000 has
better support.’

We know you need supporting documentation.
And weve got it. Ask us for our Data Book,
our Processor Interface Manual and our Processor
Instruction Manual.

We know you need software development
tools. And we've got them, too. There’s our macro
assembler with powerful high-level constructs
and a relocatable linking loader,

and a PASCAL compiler. Cross-software
is available, too.

If you need a hardware development system,
our AmSYS8/8 with in-circuit emulator was
designed just for the AmZ8000. So was our
Am96/4016 Evaluation Board. (To learn all
about them, come to one of our field seminars
or take one of the courses offered by our
Education Department.)

And soon, you'll need parts. With the AmZ8000
you've got two major U.S. manufacturers with a
mask-exchange agreement. We have inter-
national partners, also. When you need parts,
we'll be there.

“The AmMZ8000 is better
because we're better.”

Advanced Micro Devices didn't become the
nation’s fastest growing IC company by accident.
We did it by design. We only manufacture high-
quality, high-volume parts. And from the day we
opened for business, we've thrown in a freebie
with every order: MIL-STD-883.

If you want your application to be better,
get the MPU that’s better. Get the AmZ8000.
It’s the best 16-bit family for you.

Advanced Micro Devices C\

Q01 Thompson Place - Sunnyvale, CA 94086 - Telephone (408) 732-2400

Visit AMD at the Paris Salon International des Composants Electroniques,
March 27 thru April 2, Hall 1, Aisle 8, Stand 41.
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Coaxial Packet Network
Links Office Equipment

A passive communications medium,
Ethernet,* for linking different types
of office equipment used at business
sites, has been announced by Xerox
Corp, Stamford, CT 06904. The net-
work allows each element of an office
system, such as a workstation, printer,
or disc file, to exchange information
with any other element. One unit may
also send a message to a selected
group of other stations in the network,
or a document may be created at one
workstation and be printed at other
locations. Ethernet has no switching
logic and is not controlled by a central
computer; it simply accepts and passes
on transmissions from attached system
elements. If one element fails, others
are not affected.

The network consists of a coaxial
cable made up of one or more
segments typically several hundred
meters long, and a communication
transceiver for each element in the of-
fice system. Each transceiver is under
control of its attached element, which
has a unique address. Information is
transmitted in packets, and each
packet includes the message data, the
address of the destination, and the ad-
dress of the source. Each transceiver
monitors the network before transmis-
sion to make sure it is idle, and during

transmission to detect interference due
to transmission by another element. If
interference occurs, the packet is
retransmitted when the network is
clear.

In receiving data, each element
recognizes and accepts messages with
its own address, and ignores others.
On the completion of a transmission,
the receiving station sends an ack-
nowledgment message to the sender.

Ethernet is used to connect system
elements within a building. Other
transceivers with associated processors
can be used to connect separate
Ethernet networks to each other, and
to outside facilities for long distance
communication. Each Ethernet itself
has a unique address that is used in
internetwork communications. Once a
packet has passed from one network to
another, it is handled identically to
one sent locally.

The 860 information processing
system, recently announced by the
company’s Office Products Div, will be
the first commercial product to use
Ethernet. Interconnection of 860
system elements via the network is
scheduled for fourth quarter 1980.

*R. M. Metcalfe and D. R. Boggs, ““Ethernet:
Distributed Packet Switching for Local Com-
puter Networks,”” Communications of the ACM,
July 1976, pp 395-404
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IBM Hosts and RJE Terminals
Supported by New Service

Rates have been filed for Datapac
3304, a new access service to the
Datapac network, by the Computer
Communications Group (CCG) of the
TransCanada Telephone System
(tcTS), 160 Elgin St, Ottawa, Ontario
K1G 3J4. Datapac is the TCTS packet-
switched data transmission network.

The new service is designed to sup-
port IBM-compatible host computers
and remote job entry (RJE) terminals. It
supports the IBM binary synchronous
(BSC) multi-leaving communications
protocol as implemented by CCG for
Datapac access. Principal users of the
service will be service bureaus, govern-
ment, and large business organizations
with customers or branches using the
services of a central computer.

A main objective of Datapac 3304 is
to support multi-leaving terminals with
a minimum of changes. Terminal-
network connection is via a network in-
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terface machine (NIM), which supports
the multi-leaving protocol and con-
verts data blocks to packets and vice-
versa. Each dedicated 3304 access line
offers 2400-, 4800-, and 9600-bit/s
transmission speeds.

Two methods of host to network in-
terface are provided. Transparent
communications may be established
between an RJE configuration and a
host without modification to customer
equipment, software, or operation. A
NIM-supported dedicated 3304 syn-
chronous access line is connected to
the network from each host port or RJE
terminal. In non-transparent com-
munications (customers whose host
subscribes to Datapac 3000 access and
whose terminals subscribe to 3304) the
host will connect to the network using
€CG’s X.25-compatible standard net-
work access protocol.

CCG says the new service will afford
reliability, lower communication costs,
and better utilization of computer
resources.

Grayhill Switches and Keyboards
are distributed by

ALABAMA
Huntsville—Powell Electronics
ARIZONA
Phoenix—Kachina Electronic Distr.
Tucson—Inland Electronic Supply
ARKANSAS
Little Rock—Carlton-Bates
CALIFORNIA
Los Angeles—Electric Switches
Fisher/Brownell
Riverside—Electronic Supply
San Diego—Fisher/Brownell
Richey Electronics
Santa Clara—Fisher/Brownell
Sunnyvale—Powell Electronics
Sun Valley—Richey Electronics
COLORADO
Denver—Electronic Parts
Newark Electronics
CONNECTICUT
Bethel—Heilind Electronics
Greenwich—Wise Components
Wallingford—Midan Electronics
FLORIDA
Miami Springs—Powell Eiectronics
Oakland Park—Peerless Radio
Orlando—Hammond Electronics
ILLINOIS
Addison—LCOMP-Chicago
Chicago—Newark Electronics
Elgin—Allied Electronics
Elk Grove Village—Pioneer/Chicago
Northbrook—Classic Components Supply
Peoria—Klaus Radio
INDIANA
Evansville—Hutch & Son
Ft. Wayne—Ft. Wayne Electronics Supply
Indianapolis—Graham Electronics
Ra-Dis-Co.
South Bend—Radio Distributing
IOWA

Cedar Rapids—Deeco
KANSAS

Wichita—Radio Supply
MARYLAND
Beltsville—Powell Electronics
Gaithersburg—Pioneer/Washington
Rockville—Capitol Radio Wholesalers
MASSACHUSETTS
Dedham—Gerber Electronics
Hingham—Sager Electric Supply
North Adams—Electronic Supply Center
Worcester—R.M. Electronics
MICHIGAN
Livonia—Pioneer/Michigan

R.S. Electronics
Oak Park—Newark Detroit Electronics
St. Claire Shores—Spemco
MINNESOTA
Minneapolis—Newark Electronics
St. Paul—Gopher Electronics
MISSISSIPPI
Jackson—Ellington Electronic Supply
MISSOURI
Kansas City—LCOMP-Kansas City
Maryland Heights —LCOMP-St Louis
St. Louis—Olive Indust. Electronics
NEBRASKA
Lincoln—Scott Electronic Supply
NEW HAMPSHIRE
Hudson—Heilind Electronics
NEW JERSEY
East Hanover—State Electronics Parts Corp
Springfield—Federated Purchaser
NEW MEXICO
Alburquerque—International Electronics
NEW YORK Walker Radio Company

Binghampton—AS| Electronics
Bohemia—Car-Lac Electronic Industrial Sales
Buffalo—Summit Distributors
Farmingdale—Arrow Electronics
Lynbrook—Peerless Radio
Rochester—Simcona Electronics
Vestal—Harvey/Federal Electronics
NORTH CAROLINA
Greensboro—Hammond Electronics

Pioneer Carolina
Raleigh—Southeastern Radio Supply

10

Cincinnati—Hughes-Peters
URI Electronics
Cleveland—Pioneer/Cleveland
Columbus—Hughes-Peters
Dayton—ESCO Electronics
Pioneer/Dayton
OKLAHOMA
Oklahoma City—Electro Enterprises
Tulsa—Oil Capitol Electronics
OREGON
Portland—United Radio Supply
PENNSYLVANIA
Erie—Mace Electronics
Harrisburg—Cumberland Electronics
Philadelphia—Almo Electronics
Herbach & Rademan
Powell Electronics
Pittsburgh—Cam/RPC
Pioneer/Pittsburgh
Reading—George D. Barbey
RHODE ISLAND
Warwick—W.H. Edwards
SOUTH CAROLINA
Columbia—Dixie Electronics
Greenville—Hammond Electronics
TENNESSEE
Nashville—Electra Distributing
TEXAS
Dallas—Solid State Electronics

u
El Paso—International Electronics
Fort Worth—Allied Electronics
Houston—Harrison Equipment
Kent Electronics
Stafford—Southwest Electronics

Salt Lake City—Standard Supply
VIRGINIA

Richmond—Sterling Electronics
WASHINGTON
Seattle—Interface Electronics
WISCONSIN
Milwaukee—Marsh Electronics
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Grayhill's New
SEALED KEYBOARDS

SPILLPROOF! TACTILE FEEDBACK! LONG LIFE!

ACTUAL SIZE

a sealed keyboard that lets you hear and feel the actuation!

These new Grayhill Series 88 sealed standard colors and formats; custom at 3,000,000 operations per button. The
keyboards are available now in 3x4 and 4x4 nameplates can also be provided. Series 88 is offered with matrix, 2 out of 7,
button configurations with one-half inch 2 out of 8, or single pole/common bus
button centers. The graphic overlay, which circuitry. The snap dome contact system
seals the keyboard surface and the contact provides positive audible and tactile
system, resists the vast majority of common feedback to the operator.
contaminants. Thus, these keyboards can be : : :

used out-doors as well as in aypplications The Grayhill Series 88 electrical i”egégi?;’"g?%aﬁ at’.'dﬁ”";;f'e yours for
that require a washable front surface. characteristics have been designed to be 9 EHG. 5. £V

Graphic overlays come in a variety of compatible with logic circuitry and are rated

Grayhill Series 88 keyboards are flange
mounted. Special gaskets seal the flange
surface for either front panel or sub-panel
mounting.

Spill-proof, Snap-dome contacts give One of five standard One of four standard Custom graphic overlays to
contamination-proof positive operator feedback 3x4 legends 4x4 legends your exact specifications

BUTTON
HOUSING

DOME PC BOARD

‘ I/ .the Difference Between Excellent and Adequate

ray 4 561 Hillgrove Avenue, LaGrange, IL 60525
Phone (312) 354-1040
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SureWinners

Competitive systems start with Intel static RAMs.
Now you can choose a champion for any design.

High performance memory
design is a fast track. The winners
are those who match advanced
components precisely with today’s
system requirements. When it comes
to static memory, only one supplier
has the broad selection of high speed,
low power RAMs, and the delivery
you need to bring your product to

market ahead of the field.
Over 50 Purebred RAMs

From the beginning, Intel has
been the leader in practical, produc-
ible MOS memory technology. First
NMOS. Then high performance

HMOS/* the high reliability
technology that’s produced more
than 14 million fast static RAMs
—as well as our industry standard
16-bit microcomputer, the
8086. Now HMOS I1* is here,
bringing you the same relia-
bility and a new generation
of even higher speed
static RAMs.
Today, Intel gives
designers the widest
selection of 1K and 4K
static RAMs in the
industry. Over 50 dif-
ferent versions let you
tailor speed, power,
density and organi-
zation precisely to

Record breakers for

high speed systems
Nowhere is the precision

matching of memory components
to function more important than
in high speed cache, buffer, control
store and main memory. At Intel,
you'll find static RAMs to cover your
full range of design goals.

*HMOS and HMOS 11 are patented

processes of Intel Corporation.

your system requirements.

N\
\391ATIC RAMth
’(;.7 '
4Kx1 | 1Kx4
2147H 2149H"
(35-55ns) (45-55ns)
2147 2148H*
(55-85ns) (45-55ns)
2148
(65-85ns)
et | aTeA
| (120-250ns) (120-250@)

*Available Q1,1980

For highest speed and low power,
no bipolar can touch our HMOS 11
2115H/25H 1K static RAMs.

One version gives you record access
times of 20ns; three others let you
choose speed/power combinations

to 35ns. For designs requiring speeds
from 45-70ns, our 16-pin industry
standard HMOS 2115A/25A series
covers the spectrum. All of these

1Ks are pin-compatible replacements
for 93415/25 bipolars, and all give
you dramatically lower power, too.

In a 4K x1 format, our HMOS
2147 is the industry standard for low
power and speeds to 55ns. Today,
designers requiring even higher per-
formance will find a winner in our
new HMOS II 2147H—with versions
as fast as 35ns and standby power
dissipation of only 30mA.

Finally, for special wide-word
memories, including control store
and bit slice designs, Intel’s 1K x4
bit 2148 is out in front. It gives you all
the performance advantages of the
HMOS 2147, plus the modularity
that lets you save 75% on board
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space compared with 1K designs.
And, you can expect even faster
speeds in the future as we apply

HMOS II to wide-word memory

devices.

Pick the best performer
for microcomputers

For years, microcomputer system
designers have relied on Intel’s
18-pin industry standard 2114 static
RAM in 1K x4 designs. Now we’ve
used HMOS technology to improve
performance with our new 2114A.
It’s a direct descendent of our 2114,
but with a 30% smaller die size,
40% faster speeds, and 43% less
power dissipation. The 2114A gives
you performance equal to that
of our 4K x1 bit 2141, so you get
optimum efficiency no matter what
modularity you need—no matter
how basic or how advanced your
microcomputer application.

Intel gets you off and
running now

We're delivering all of these fast
static RAMs today. To order, or for
more information, including our
HMOS Reliability Report, RR18,
contact your local Intel sales office
or distributor. Or write Intel Cor-
poration, Literature Department,
3065 Bowers Avenue, Santa
Clara, CA 95051.

intal delivers.

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Elmar, Wyle/Liberty,

L.A.Varah and Zentronics.
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HEWLETT-PACKARD TAPE SPEED
BARRIER BROKEN BY DATUM

Need more speed than 45 ips for vour And we'Te software transparent to all Hewlett-
Hewlett-Packard system? Datum breaks the speed Packard operating systems.
barrier with compatible vacuum column tape See Datum break the Hewlett-Packard tape
systems operating at 75 and 125 ips, as well as speed barrier for yourself: contact vour local
45 ips. Dual Density is standard in all 3 speed Datum sales representative or headquarters todav.
configurations. And Datum gives you one more very special bene-
A new concept in tape subsystems, the fit. A superior price/performance ratio!

1041 Series is compatible with Hewlett-Packard

Models 1000, 2100, 2114, 2115, 2116 and 2100 4
MX minicomputers. A single EIA rack-mounted
external controller is the heart of the Datum
system.
Along with increased system thru-put,
Datum’s Series 1041 offers vou multi-
LIRS

transport operation using NRZI
and/or PE formats. Up to

four tape transports

may be driven

by each con-

troller.

patum inc

patuminc

CORPORATE HEADQUARTERS 1363 S. State College Blvd., Anaheim. CA 92806. Tel: 714-533-6333. TWX: 910 5392-1289. Telex: 68-5574 o
EUROPEAN HEADQUARTERS, DATUM (ELECTRONICS) LTD .. DATUM HOUSE. 51 High St.. Esher. Surrev. England. 372-672682 « DATUM
SALES OFFICES, CANADA, Willowdale, ON. Tel: 416-491-6960. Telex: 06-966857 EOR TOR ¢« NEW ENGLAND, Framingham, MA 01701
Tel: 617/872-6911; EAST COAST, Mountainside, NJ 07092, Tel: 201 654-5590; MIDWEST, Des Plaines. 1L 60018, Tel: "312 296-1064: SAN
JOSE, San Jose. CA 95117 Tel: 408, 249-5370
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TECHNOLOGY REVIEW

Programmable Control System Decreases
Maintenance And Operating Costs

584 control system (left rear) uses P190 programming panel (right) for entry of control
logic in form of relay ladder diagrams, as well as 200 and 500 series /0 modules.
Modules provide 4 or 16 input or output circuits each and contain circuitry to optically

isolate and convert field voltages to signal levels compatible with processor

The 584 programmable controller uses
state of the art technology to provide
reliable solutions to a variety of control
problems in a unit built to stand up on
the factory floor. Developed by the
Modicon Div of Gould Inc, 155 W Big
Beaver Rd, Suite 104, Troy, MI 48084,
the mainframe contains 32k of
memory, two MODBUS communications
ports, register access panel, and
“drivers for 4096 1/0 points. It incor-
porates capability to increase produc-
tivity, decrease maintenance/operating
costs, and reduce cost of implementa-
tion.

In addition to serving as an alter-
native to relays, counters, and timers
for sequential and interlock control
systems—traditional programmable
controller functions—the unit can per-
form computer like calculations as well
as control and reporting functions on
analog and numeric data. It includes
functions to simplify diagnostic
(machine) monitoring and distributed
control. Sufficient memory, 1/0 capaci-
ty, and speed are incorporated to allow
for applications growth.

When control system equipment
malfunctions, a limit switch or motor

starter is normally at fault. The 584
provides indicators and displays to
allow the problem to be diagnosed
visually without external meters, pro-
grammers, or oscilloscopes. In addi-
tion, optional diagnostic logic can
reside within the unit to detect, iden-
tify, and report faults as they occur.
Repair by replacement procedures
allow production to resume quickly if
an internal component fails.

Using a set of logic and wiring
diagrams the plant electrician can use
field circuit indicators provided on the
1/0 modules to check limit switches and
motor starters, for example. At the 584
mainframe the built in register access
panel (RAP) verifies that circuits are
operating properly.

The RAP displays any logic, analog,
or numeric signal coming from or
entering the controllers as well as
preset and internal data. Internal
values and outgoing signals can be
manually overridden to facilitate
troubleshooting.

Diagnostic monitoring implemented
within the controller will provide
preprogrammed logic checks to pin-
point failures. These diagnostics are

ANNOYED?

With beepers and lights to indicate you have
actuated a switch on your flat panel.

WE OFFER:
STATE-OF-THE-ART

TACTILE

SWITCH PANELS

=SEALED
=DISPLAY WINDOWS

*LONG LIFE
sUNLIMITED COLORS

«BACK LIGHTING
sEMBOSSING

= TACTILE FEEL

*SPACE SAVING

Why make compromises? KB Denver switch
panels feature tactile responding switches
that allow you to concentrate on the design
aspects pertinent to your equipment. You
don’t have to worry about lights and beepers.
We can also provide embossed keys for the
feeling and appearance of dimension

Manufactured under one or more of the following
patents; 3967084, 4042439, 4085306

K% DENVER Inc.

A Colorado Corporation
P.O. Box 119 Frederick, Colo. 80530
Phone: 303-833-3500
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Data Warehouse.

There comes a time when your system out-
grows flexible disk drives.

You need more storage capacity and higher
throughput. But you don't want to give up the
input/output convenience of floppies.

The Remex Data Warehouse storage system
just solved this dilemma. It gives your system
20MB Winchester capacity, reliability and
speed. Plus, it gives you the flexibility of
floppies.

And Remex put it all together in one self-
contained package under the common
command of an advanced controller/formatter.

THE BRAINS BEHIND THE DATA
WAREHOUSE.

The most complex and time-consuming task
in building your own disk subsystem is design-
ing the controller. We've done it for you.

Qur very intelligent, microprocessor-based
controller gets you to market quickly, with
“capabilities previously associated only with
large disk-oriented systems,” to quote Computer
Design magazine.

In fact, our built-in controller is so powerful
that it increases throughput by 40% or more
over existing systems.

Normally about half of [/O overhead is
between CPU and disk. We've cut these
communications to a bare minimum with
techniques such as DMA (direct memory
access) of commands and
status, as well as data.

PACKET POWER SUPER-
CHARGES YOUR
SYSTEM.

Whenever data is trans-
ferred to or from the disk,
the controller retrieves

E

When Floppies arent
enough. But you cant

live without them.

packets containing all command data via DMA.
The starting memory address of these packets is
stored in the programmed /O portion of the
CPU. And that's all the CPU needs to instruct
the controller to retrieve data, perform functions,
transfer data and communicate status of that
function to the CPU. When the function is
complete, the controller returns the starting
memory address of the packet to the CPU.

With DMA, multiple sector transfers of up to
64K words are accomplished with a single
command.

The Data Warehouse also copies “off-line” so
that updated or newly-created files can be
safely stored outside the system.

Simply, the Data Warehouse distributes
intelligence to the disk and frees your CPU for
computing.

AVAILABLE NOW. SO YOU DON'T HAVE
TO LIVE WITHOUT IT.

The Data Warehouse is built for 19” rack
mounting and includes its own power supply.
Only one CPU slot is needed for interfacing.
And a variety of interface cards for mini-
computers and microprocessors are available.

Best of all, Data Warehouse is available today
in OEM quantities. Write Remex Division,
Ex-Cell-O Corporation, 1733 East Alton
Avenue, P.O. Box C19533, Irvine, CA 92713.
Or call (714) 957-0039.

Ex-Cell-O Corporation

REMEX DIVISION

Dt WhieHolek |
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Modicon’s 585 programmable controller contains
four basic components. Processor consists of 1/0
processor which communicates to 1/0O section and
provides controller’'s fixed intelligence; processor
which makes all logical decisions for controller; and
memory board which stores system parameters, pro-
grammed logic, and numerical values

Delivery From Stock

TAPE PUNCH $1315 TAPE READER $670

50 ch/s - 50-60hz - 5, 6, 8 Level 1,000 ch/s - 50-400 hz - 8 Level
Roll & Fanfold Payout

Options Options

RS-232C Interface* RS-232C Interface”

Take-up Reel/Bins - TTS Tape Unwinder/Rewinder - Fanfold Bins

5,7, 8 Level, TTS Tape

*ONE INTERFACE serves both Punch and Reader, $250

ENGINEERING CORPORATION
15126 So. Broadway
Gardena, California 90248

Since 1951 213-321-0121 TWX 910-346-7026
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capable of finding problems that do
not stop the equipment, (eg, excessive-
ly long machine or process cycles) and
can detect faulty /0 modules and field
devices.

Expanding from a 50-relay system to
over 2000 relay equivalents, the 584
controller can provide relay replace-
ment, data collection/storage, and
report generation. Basic components
consist of mainframe power supply, 1/0
section, and programmer. The pro-
cessor is a solid state device made up
of three PC boards: the 1/0 processor,
controller processor, and memory
board. An access port on the main-
frame connecting to the processor is
used to enter logic and data or to
monitor previously entered informa-
tion. A keyboard/display panel allows
the operator to examine any logic coil
or discrete input or the contents of any
input or holding register.

Serving as the primary interface to
user supplied devices, the I/0 section
offers modules with 4 or 16 circuits
each. 16-circuit modules provide com-
plete error checking by redundant
transmissions and standard echo
check. With the 4-circuit modules, sen-
sors are provided on the local bus com-
munications from the interface to
detect hardware bus faults. Modules
can be removed and replaced without
interrupting field power.

The controller is programmed
through the P190 CRT programmer
which incorporates 9” (22.9-cm) CRT
screen and a character generator
designed specifically for relay ladder
diagram displays. A tape device and
ASCII keyboard are also incorporated.
This unit connects directly to the con-
troller, permitting it to be pro-
grammed in relay symbology.

Designed for use on the plant floor,
the 584 can handle 60 °C ambient
temperatures at 95% relative humidity
and high levels of emi and rfi with no
special shielding requirements. The
unit’s two MODBUS communications
ports provide simple connection to CRT
programmer and supervisory com-
puters. The system produces extensive
ladder listing tools that document the
system’s logic, greatly reducing the
time, effort, and cost of documenting
an evolving system.

CIRCLE 270 ON INQUIRY CARD
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BRAIN CELLS.

Employed by smart engineers for reliable,
dependable, rechargeable power.

Now available in four, basic 2V cell sizes, ranging
from 2.5 to 25Ah, for dozens of battery configura-
tions and hundreds of applications.

With outstanding float and cyclical characteristics
and superior storage life.

All invented, manufactured and refined by Gates
Energy.

Be wise. Contact Gates Energy Products Inc.,,
1050 S. Broadway, P.O.Box 5887,

Denver, CO 80217. Phone (303) 744-4806.

GATES ENERGY

CIRCLE 34 ON INQUIRY CARD

Circle our number on the reader service card for additional input




i
|
i i 4 i
| d
i 2] ¥ | ¥
i : g | i b t
i - i bl |
- i il b
" ) =

. . &
o

MK3876 k T

Bl B NE L | q |
’ : VANV \/

52 COMPUTER DESIGN/MARCH 1980



Microcomputer Momentum.

Capture it with Mostek's
3870 family of pin compati-
ble microcomputers.

For single chip applications, no
other microcomputer family can
offer you more design momentum
than Mostek’s 3870. None.

Consider: When properly de-
signed in, any 3870 family device
may be replaced with any other
3870 family member in the same
socket without hardware redesign.
We call the concept in-socket
expandability.

Let's say you start with the 2K
bytes of ROM and the 64 bytes of
RAM in the 3870. Need more RAM?
Double it with the 3876. In the
same socket. Need more ROM and
RAM? Get 4032 bytes of ROM and
128 bytes of RAM with the 3872. In
the same socket. Want to prototype
and test your systems prior to
ordering mask ROM programs?
Plug in the 3874 with its piggyback
EPROM and emulate all 3870
family members. In the same
socket.

The right idea for a
fresh start.

As a new design path, the advan-
tages are compelling, too. Not only
does the 3870 offer you a variety of
choices for the initial design, but it
also simplifies planning for subse-
quent designs as well. In the same
socket, expansion or upgrading can
be accomplished as easily as
exchanging one 3870 family device
for another. There's no new archi-
tecture to learn. No retooling of
artwork. No new software to buy.
No concerns about debugging. No
new vendors to qualify. Simply
stated, there’s no loss of
momentum.

© 1980 Mostek Corp.

Design it in
with confidence.

Mostek’s 3870 is the proven 8-bit
single chip microcomputer in-
dustry standard. Over a million
parts have already been shipped.
For hundreds of applications. From
microfilm recorders and electrocar-
diographs, to appliances, computer
peripherals, and more. Supported
by multiple second-sources, the
3870 has made a whole new
technology affordable for scores of
cost-sensitive applications.

It's a powerful way

to design.

All the pin-for-pin compatible 3870
family members operate on a
single +5 Volt power supply. All
standard members have 32 lines

Mostek 3870 Family

Product ROM RAM 170 Power

MK3870 2048x8 64x8 32 +5V

MK3872 4032x8 128x8 32/30* +5V
2048x8 64x8

MK3874 or or 32/30* +5V
4032x8 128x8

MK3876 2048x8 128x8 32/30* +5V

*with standby power mode option

CIRCLE 35 ON INQUIRY CARD

(4 ports) of bidirectional 1/0. Or
you can order the standby power
option to protect the extra 64 bytes
of RAM in the 3872 or the 3876,
and still have 30 I/O lines availa-
ble. The versatile programmable
binary timer can operate in three
modes: internal timer, pulse width
measurement, and event counter
mode. And the compact instruction
set has over 41 single byte instruc-
tions letting you do more in less
memory.

All our 3870 family members are
supported with complete develop-
ment systems. Choose from the
economical EVAL-70™ all the way
up to our Matrix™ floppy disk
development system with real time
in-circuit emulation.

An intelligent choice for
the future.

To continue the momentum, more
3870 family members will be
available soon. Including CMOS
versions. And the 3873 serial I/0
version which will interface to
devices such as terminals, shift
registers, and CCD memories.

If you want an intelligent design
for the future, start with the
microcomputer family that has
expandable designs for the future:
Mostek's 3870 family.

For more information, write
Mostek, 1215 West Crosby Road,
Carrollton, Texas 75006. Or phone
(214) 323-6000. In Europe, contact
Mostek Brussels, phone 660.69.24.

MOSTEK.
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Flexible Test System
Detects Shorts/Opens
In Bare or Loaded PCBs

X BUS
% BUS X SENSE o TEST HEAD
SWITCHING Z BUS
FILE CRT
| LINE I
PRINTER
MINIFLOPPY,
_AFIT 4500 DISC
ADDRESS BUS  MICROPROCESSOR CONTROLLER |
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Providing capability for from 2400 to 4096 test points, AFIT 4500 shorts/con-
tinuity tester from Fairchild is self-programmable from known-good board.
Tester controls voltage to device under test in three ranges, and has dual-
solenoid/dual-port option that allows testing of two devices on same fixture

Production throughput is increased by
using the AFIT® (automatic fault isola-
tion tester) 4500 to detect continuity
and shorts in bare and loaded PC
boards before transferring them to in
circuit, functional, or system testing.
Introduced by the Subassembly Test
Systems Div of Fairchild Camera and
Instrument Corp, Testline Instruments
Facility, 1400 White Dr, Titusville, FL
32780, the system has a basic 2400 test
point capability, expandable to 4096 in
increments of 128, and can test at a
rate of 6 to 10 s for a 2400-point board.

Typically, one of three loaded
printed circuit boards contains defects
that cause the board to fail after the
soldering process; 50% of these
failures are attributable to shorts. By
testing boards with a shorts/continuity
tester, nonproductive sorting and
recycling of loaded boards through
test systems is minimized, and
throughput and utilization of existing
in circuit, functional, and systems
testers is increased.

The system’s basic 2400 test point
capability expands to a maximum of
4096 points in increments of 128
points. A dual-solenoid/dual-port op-
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tion allows alternate testing of two
boards on a single bed-of-nails fixture.

The unit is self-programmable from
a known-good board. The system
learns board topology, generates a test
sequence, and transfers it to a mini-
floppy disc for storage. Test program
generation typically requires from 8 to
10 min.

Voltage to the devices is controlled
by the tester, keeping it low enough to
test devices without damage. Selection
of three crossover points is available to
increase flexibility and to prevent
unintentional turnon damage to
devices on the board. Selections are 10
Q +20% at 50 mV, 100 @ +20% at
100 mV, and 1 k2 +20% at 2.5 V.

Single-density minifloppy discs used
for program storage can hold up to ten
2400-point self-learn format programs
or three in self-learn format with full
translation to user printed circuit
board pin code.

The system is configured as a 2-bay
unit; error printout tape, test fixture,
CRT, and operator control unit are
located on the tabletop. Base price of a
system configured for 2400 points is
$39,000. CIRCLE 271 ON INQUIRY CARD

Standalone
Small Business Computer
Offers Growth Potential

Competing with small and midsize IBM
Systems/34 and /38 models, Univac
BC7, and some NCR and Burroughs
units, the System 10, model 320 small
business computer provides stand-
alone data processing as well as com-
munications capability. Upward
growth potential and immediate cost-
effectiveness are claimed by ICL Inc,
Distributive Systems Div, 415 E Air-
port Freeway, Irving, TX 75062 to give
the system an advantage against its
competition.

All software developed for its prede-
cessor model 220 (see Computer
Design, Aug 1977, p 46) and other
System 10s is fully compatible,
creating a sequence of upward com-
patible machines behind the 320. This
provides the small user with an
economic growth path that preserves
software investment while maintaining
advantages of distributed processing
and multiprogramming.

A basic model 320 processor has a
60k semiconductor memory that ex-
pands to provide as much as 200k of
user memory in 60k increments. 60-,
120-, and 180-char/s matrix printers
are available as well as 75-, 150-, 300-,
and 600-line/min printers. Cartridge
module drives have capacity for 60M
bytes, while storage module drives pro-
vide up to 160M bytes capacity.

Four industry compatible tape drive
units are offered. System I/0 is ac-
complished with the standard System
85 video display unit. Under multipro-
gramming discipline, as many as 20
display stations with associated
peripherals can communicate simul-
taneously with the CPU, each accessing
a different program. The standard disc
management facility serves as the
basic operating system.

Price for a minimum 320 configura-
tion will begin at approximately
$35,000. This price will range up to
$100,000 or more, depending on the
amount of disc memory and peripheral
mix chosen.

CIRCLE 272 ON INQUIRY CARD
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System Packages Offer
Processor Variations,
Peripheral Alternatives

Ten low and midrange system
packages incorporating CLASSIC 7810,
7830, and 7835 CPUs are intended to
operate as a nucleus for larger systems
or as standalone systems using MAX III
or IV operating systems. Built around
the high end CLASSIC 7861 and 7870
CPUs, eight packages offer memory
variations from 256k to 1M bytes and
disc capacities ranging from 10M to
67M bytes. All packages, put together
by Modular Computer Systems, Inc,
1650 W McNab Rd, Ft Lauderdale, FL
33310, include maintenance kit,
diagnostics, utilities, hardware/
software documentation, and installa-
tion.

Low and Mid Range Systems

Low end 7810-A10A, built around the
7810 CPU uses MAX III realtime multi-
programming operating system with
128k bytes of parity MOS memory, sys-
tem protect, and operators control
panel. Priced at $23,000, the system
also provides SM of fixed and SM bytes
of removable disc storage and a con-
ventional CRT console device.

A midrange package using the 7830
CPU with 128k-bytes MOS memory, the
7830-A10A has 10M bytes of disc
storage, and CRT console. The similar
-A10B is equipped with hardcopy con-
sole instead of the CRT. Using the same
processor, the -A21A package provides
128k bytes of memory, 21M bytes of
fixed media moving head disc storage,
and a 9-track, 800/1600-bit/in

'(315/630/cm) magnetic tape subsystem,

as well as CRT console. Additional
storage is supplied by the -A67A com-
bination which incorporates 67M bytes
of high performance removable media
disc storage.

Using the MAX IV operating system,
the -B20A package offers 256k bytes of
memory and 10M bytes of fixed and
10M bytes of removable disc storage.
This communications processor and
integrated communications subsystem
offers direct memory access for up to
eight asynchronous or synchronous
full duplex channels (expandable to 16)
and supports up to four conversational
CRT terminals and one hardcopy con-
sole.

Built around the 7835 CPU, the mid-
range -A67A has arithmetic ac-
celerator, uses the MAX III operating

LSI-11
USERS

System MicroChassis™
eliminates hardware
bottlenecks.

The MCC-1 provides a complete modular
enclosure for dual-height LSI-11/2 or
LSI-11/23 systems. Integral front control
panel. High efficiency power supplies
and cooling. Flexible “Q” bus back-
plane can accommodate up to 33
vertical cards. Easy front access

card slots and cabling. Built-in

control logic. Plus more.

Special configurations and

other systems

are available.

Contact us today
for complete details.

é@@ DIVISION

NORTH ATLANTIC INDUSTRIES, INC.

60 Plant Ave., Hauppauge, New York 11787
(516) 582-6500
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The AmZ8000
Is better.
And we can prove
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You've read all about the AmZ8000. You've
checked the specs. You've compared it with
the other 16-bit MPUs. And you think the
AmZ8000 is better.

Now you can prove it.

ADVANCED MICRO DEVICES
INTRODUCES THE Am96/4016

EVALUATION BOARD.

The Am96/4016 is a fully assembled and
tested evaluation board designed to give you
an easy, inexpensive way to put the AmZ8000
through its paces.

Use the Am96/4016 to execute AmZ8000
software at 4MHz. Use its monitor software
program for register inspection, reading and
changing of memory location, and debugging.
Use the optional line-by-line assembler for
writing the critical programs you need to prove
the feasibility of your system design.

If you want to check out your specific design
applications by adding other components, our
Am96/6410 board is for you. If you need to add
more RAM, the AM96/1064 lets you add up to
64K bytes. If you want a hard copy of your
results, just connect the Am96/4016 to a serial
or parallel printer.

The Am96/4016 has an optional, low-cost
ASCII keyboard/display, so you can use it all by

itself. Or use it with your own CRT. Or with
our AmSYS8/8 Z8000 Development System.

But most of all, use it to prove once and for
all that the AmZ8000 is the best 16-bit family
for you.

Standard Features:
CPU: AmZ8002

Memory: Sockets for up to 12K bytes
of PROM; 8K bytes of RAM.

Two RS232 serial ports; three
parallel ports; three interval
fimers.

A 4K byte monitor allowing
program entry, modification
and checkout.

SBC Format.

Input/Output:

Firmware:

Physical Size:

Optional Features:
1. A full alphanumeric keyboard with
20-character display.

PROM-based., line-by-line assembler.
Additional memory expansion.
Universal prototyping card to add your
own special circuitry.

Card cage with integrated power
supplies.

AmZ8001 adapter.

(SR < LR R

Advanced Micro Devices C1

901 Thompson Place, Sunnyvale, CA 94086, Telephone: (408) 732-2400
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THERE ARE A LOT OF ALTERNATIVES
TO THE DISK BACK-UP PROBLEM.

‘lmf
I
i

" FLOPPY DISKS REEL-TO-EL TAPE DRIVES DISK CARTRIDGES

Storage capacity: limited. Low performance: 36 megabyte capacity.  Storage capacity: 5-10 megabytes.
Handling problems. High performance: 90-100 megabyte capacity. Back-up data remains on a disk.
Low cost. Large, bulky, high cost drives. Large drive mechanisms.
Cost: very expensive, up to 20 times that of Cost: up to $5000.00.
floppy disks.

HERE'S THE SOLUTION.

3M HCD-75 DATA CARTRIDGE DRIVE

Storage capacity: 75
megabytes formatted
(144 Mbytes unformatted).

Drive dimensions:
4.62" X 71" %8.625".

Preformatted tape,
allows unlimited record
replacement.

Fully-buffered I/0 channel, permits
asynchronous data transfers.
Serpentine recording, eliminates
wasted rewind times.

List price, including Controller,
$2,150.00.

To learn more, check the listing

at the right and contact the Data
Products Representative nearest
you. Or write: Data Products/ 3M,
Building 223-5E/3M Center,

Dept. 127, St. Paul, MN 55101.

Built-in error detection/
correction capabilities.

THE DISK BACK-UP SYSTEM THAT'S SUDDENLY WAY OUT FRONT.
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3M DATA PRODUCTS
REPRESENTATIVES

Data Products/3M

3M Center, 223 -5E Dept. 127,
St. Paul, MN 55101
612/733-8892

WEST

Hefte Industries, Inc.
Los Gatos, CA
408 /264 -8319

CTl Data Systems, Inc.
Long Beach, CA
213/426 7375

P.AR. Associates
Denver, CO
303/355-2363

P.A.R. Associates South
Albuquerque, NM
505/881-5000

MIDWEST

OASIS Sales Corporation
Elk Grove Village, IL
312/640-1850

Ca'rter, McCormic & Peirce,
nc.

Farmington Hills, M
313/477-7700

EAST

J.J. Wild of New England, Inc.
Needham, MA
617/444 -2366

Wild & Rutkowski, Inc.
Jericho, Long Island, NY
516/935-6600

COL-INS-CO., Inc.
Orlando, FL
305/423 7615

TECHNOLOGY REVIEW

system, and provides 128k bytes of
MOS memory with battery backup. In-
put is through a conversational CRT,
storage is on a 67M-byte removable
media, moving head disc drive.
Designed for OEM use, the 7835-AA
provides controllers for a console
device and all 417X disc devices. Built
around the 7835 CPU, this package
contains 128k-bytes memory and bat-
tery backup. Packaged with arithmetic
accelerator, 128k-bytes memory, and
battery backup, the 7835-based -A10A
has 5M bytes of fixed and 5SM bytes of
removable cartridge disc storage.

High End Systems

Built around 7831 and 7870 CPUs, high
end packages provide from 256k- to
IM-bytes of memory and offer
peripheral equipment alternatives that
consist of 10M-byte disc drive or
67M-byte disc with dual-density tape.
Users can choose either hardcopy con-
sole or 4611 conversational CRT con-
sole.

A basic 7861-B10A package consists
of 7861 CPU with 256k bytes of MOS
memory using the MAX IV realtime
multiprogramming operating system.
This system offers SM bytes of fixed
and 5M bytes of removable disc
storage, and is equipped with a conver-
sational CRT console. Variations on
this system include the -B10B which
substitutes a hardcopy console for the
CRT, the -B67A which substitutes a
67M-byte removable media disc and a
9-track tape system for the 10M-byte
disc.

Designated -D67A, the basic 7870
package consists of processor and MAX
IV operating system with 512k bytes of
memory. This system includes 67M-
byte disc and 9-track tape subsystems.
With the same memory and storage,
the -D67B substitutes a hardcopy con-
sole for the CRT. -H67A and -H67B in-
crease processor memory to 1M bytes
with the A configuration using a CRT
and the B version a hardcopy console.
CIRCLE 273 ON INQUIRY CARD

Logic Circuit Test/
Programming System
Offers Online Facilities

The microprocessor based 3PX651
provides online test program genera-
tion and management in addition to
comprehensive logic circuit test and
troubleshooting capability. Three
Phoenix Co, 21639 N 14th Ave,
Phoenix, AZ 85027, in introducing the
unit, emphasized its suitability for
high volume production testing as well
as engineering design and field service
return/repair applications.
Magiclip™, a computer guided
diagnostic probe, allows rapid
troubleshooting by low skill test
operators by accomplishing automatic
troubleshooting. For production
testing, a designated test program is
automatically transferred to the test
head for execution. Stored program
logic vectors or pseudorandom pat-
terns are applied in a specified timing
sequence to the circuit under test.
Responses can be verified simul-

taneously at selected program steps or
singularly by waveform signature
analysis. Circuit test failures are
reported by fail indicator lights, while
failing test numbers, pin numbers, and
TNT signatures are listed either on the
teleprinter or CRT display.

Online programming and testing
meet needs of changing logic circuit
parameters and configurations by pro-
viding convenient test program
verification and modification. The
MIRTEST test programming language
allows straightforward program
generation in a high level user
oriented language.

Modular design of the unit allows
users to add capability as needs in-
crease. Additional test heads are
available to permit multiple depart-
ment use. Other options include add-
on TTL or high voltage driver/sensor
pin modules, interface adapters, high
speed pin subsystems, expanded RAM,
and TTY or CRT keyboards. Base price
of the unit is $42,000.

CIRCLE 274 ON INQUIRY CARD
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From the graphics leader.

“Our enerqgy exploration

seismic modelmg evaluatlons.

pportunities for discovery are

better, and data analysis is

faster, since Conoco began using
computer graphics to interactively
model the seismic response of
prospective rock strata.

theres no wait at all.”

Wes Rice
Coordinator,
Computer Systems
Exploration
Research Division
Conoco Inc.

onoco's search for hydrocarbon

fuels begins by pounding the test site
with mechanical vibrators, and recording
reflected sound waves as two-dimensional
seismic graphs.

Enter Tektronix graphics. Rather
than bundle guesswork interpretations of
those graphs back to the home office for
batch processing, geologists and geophys-
icists at the nearest exploration center
digitize and display their theories of sub-
surface layer patterns on the high-resolution
Tektronix 4014-1.

Users can continually compare a
computer-generated seismic response of their
hypotheses against the actual field-collected
seismic data. When the two compare favorably,
they have a highly probable picture of rock
types, thicknesses, porosities, and other indica-
tors of the character and quantity of hydro-
carbon deposits.

“There can be more than 300 layers in-
volved,” says Conoco’s Wes Rice. “Our



teams used to wait a week for

With Tektronix graphics,

graphics equipment lets us digitize each rock
layer configuration in seconds so we can
quickly test concepts of what's going on
in the earth.”
Conoco’s
equipment in-
cludes more
than the 4014-1.
Research and
operations facilities
also include Tektronix file man-
agers. Graphic tablets. Hard copy units.
Digital plotters. To lessen loads on their
mainframes and cut data transmission costs,
Conoco is adding Tektronix’ intelligent op-
tions. These fully equipped 4014 work sta-
tions, along with Tektronix 4081 graphics sys-
tems, effectively address Conoco’s expanding
graphics needs.

From exploration to refinery
engineering, Tektronix is a proven resource
for cutting the costs and speeding the
processes of energy supply. Whether you're
wondering what's under the earth or what'’s
going to happen down the road, we'll give
you the clearest picture. For more informa-
tion, call your local Tektronix sales office or
our toll-free automatic answering service at
1-800-547-1512 (in Oregon, 644-9051
collect).

Supporting our

graphics terminals and
desktop computers is a full
line of advanced hard
copiers, intelligent plotters,
graphic tablets, data storage
devices and more.

Tektronix, Inc.

Information Display Division
PO. Box 1700

Beaverton, OR 97075
Tektronix International, Inc.
European Marketing Centre
Post Box 827

1180 AV Amstelveen

The Netherlands

Tektronix:

COMMITTED TO EXCELLENCE
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Grow with the MSGC 3605

The MSC 3605 is an add-in, single-board
semiconductor memory system, designed
to extend the capabilities of DEC
computers, utilizing full hex-wide UNIBUS
or Modified UNIBUS slots. On-board
provisions include a standard parity
Control Status Register (CSR) for parity
generation and checking. Expandable in
32K byte increments to 128K bytes with or
without parity, the MSC 3605 provides OEM
designers and end-users with a number
of important operating advantages:

Design Versatility The MSC 3605 is
switch selectable between Modified
UNIBUS and Standard UNIBUS interfaces.
On-board DIP switches allow the user

to quickly set up starting address and

o

\Monolithic
g/ tems cop

storage capacity in IKW boundaries and
CSR address.

Memory Reliability Low power
consumption and fewer components
contribute to the high reliability inherent in
the MSC 3605. Predicted MTBF is over
40,000 hours.

Future Growth Socketed elements
provide for both simplified maintenance
and future expansion.

For additional information on the
MSC 3605 and our other 41 Monolithic
Systems Corp. products and systems,
please contact us at 14 Inverness Drive
East, Englewood, Colorado 80112.
(303) 770-7400. Telex: 45-4498.

Extending the limits of mlbrmation.

MSC Regional Sales Offices: Eastern Region 1101-B9 State Road, Princeton, NJ 08540, (609) 921-2240; Central Region 7200 East Dry Creek Road, Suite #B203, Englewood, CO 80112,
(308) 773-1060; Western Region 49 South Baldwin, Suite D, Sierra Madre, CA 91024, (213) 351-8717

62
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18-Track Recording Heads
Quadruple Density On 0.5
Magnetic Tape

A major step towards the goal of
greater storage capacity at less cost, an
18-track magnetic head, developed by
Nortronics Co, Inc, 8101 Tenth Ave N,
Minneapolis, MN 55427, is capable of
increasing storage capacity of 0.5"
(1.27-cm) computer tapes four times. In
addition to doubling the number of
tracks, the head can increase record-
ing density from 6250 to 12,500 bits/in
(2460 to 492l/cm) when using the
group coded recording (GCR) system.

With GCR encoding, there are 9042
flux reversals/in (3559/cm) on the
9-channel format. The 18-track head
can record as high as 20,000 flux rever-
sals/in (7874/cm) using GCR techniques.

In designing the magnetic head, it
was necessary to significantly reduce
the size of its reading and writing
tracks and to maintain practical elec-
trical performance. Write tracks in the
head are 0.014" (0.356 mm) wide com-
pared to the 0.044" (1.118-mm) tracks
used in 9-track designs. Read tracks
have been reduced from the previous
0.040” (1.016 mm) to 0.010" (0.254
mm) in width. In addition, the head
design permits backward com-

patibility—in the read function only,
allowing the 18-track head to read
standard 9-channel tapes.

Another facet of the development
program producing the 18-track heads
provides the option of using permalloy
or ferrite as the core material in the
head. While the use of permalloy has
been extended to this high bit density
system, it has limitations. The high fre-
quency characteristics of the perm-
alloy used in the conventional core
does not provide the system with the
same capability in recording high den-
sity as is supplied by the character-
istics of other materials such as ferrite
or thin film heads.

READ OUTPUT: MILLIVOLTS PEAK-TO-PEAK
-~

WRITE CURRENT SET FOR MAXIMUM OUTPUT AT EACH DENSITY

TAPE SPEED: 100 IN/S
WRITE CURRENT: SQUARE WAVE
RECORDING MODE: NON-BIAS

*STANDARD COMPUTER TAPE

higher densities

0 5 10

15

20 25 30

RECORDING DENSITY: FLUX REVERSALS PER INCH X 1000

are 0.014”

by head

*EFFECTIVE TRACK WIDTH

In addition to doubling number of tracks,
18-track recording head can double record-
ing density from 6250 to 12,500 bits/in. With
GCR encoding, head can record as high as
20,000 flux reversals/in; since standard
tapes become marginal
instrumentation grade tape is necessary for

18-channel read-after-write head developed by
Nortronics is designed with write tracks that
wide and with 0.040” wide read
tracks. Backward compatibility—in read func-
tion—allows standard 9-track tapes to be read

above 10,000,
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Heads having ferrite cores have the
potential for longer life, lower main-
tenance and greater density. Ferrite
heads may have the potential for a cost
advantage as well. However the longer
time necessary to get delivery on the
ferrite heads will influence the deci-
sion of drive manufacturers.

To use this head, existing tape
drives will not require total new
development. Some modifications to
accommodate the increased number of
data channels will be necessary,
however. Existing electronics designed
for high speed GCR tape drives should
be usable in slower speed, high bit
density, 18-channel tape drives.

These high recording densities,
however, approach the ultimate use-
fulness of current 0.5" (1.3-cm) com-
puter tapes. Although tapes now in use
on 9-channel systems can be used with
the 18-channel head, they are marginal
when used at more than 10,000 flux
reversals/in (3937/cm). Because of this,
some tape drive manufacturers will use
different tapes, such as those used for
instrumentation recording. A quantity
of the heads have been shipped to
drive manufacturers for testing. Manu-
facture of the heads could begin late
this year or early next year.
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Large General Purpose
Computers Provide 303X
Competitive Performance

Three general purpose computer
systems targeted at the middle and up-
per end of IBM Corp’s 303X series, the
7000 family introduced by National
Advanced Systems, 3145 Porter Dr,
Palo Alto, CA 94304 range from a
2M-byte, 6-channel processor to a dual-
processor complex. The processors are
being manufactured by Hitachi and
are marketed under the recent agree-

“ment between Hitachi America and
National Advanced Systems.

With up to 2.2 times the throughput
of an IBM 3031, the AS/7000N is a
2M-byte, 6-channel basic processor.
Expandable to 8M bytes and 8 chan-
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nels, the system provides 1.9 to 2.1
times the throughput of National’s
AS/7031.

The larger AS/7000 has approximate-
ly 1.2 times the throughput of the IBM
3032. This unit can be field upgraded
from the /7000N or obtained as a
4M-byte, 8-channel basic system. Ex-
pansion to 16 channels and 16M-bytes
is possible.

The AS/7000DPC offers throughput
equivalent to that of the IBM 3033
operating under MVS or VM 370. The
dual-processor complex can be ob-
tained as a 4M-byte, 12-channel system
or can be field upgraded from the
17000.

The family is based on design of the
AS/6 computers and uses a firmware ar-
chitecture designed to track an-
ticipated IBM announcements. With
deliveries scheduled to begin in the
second quarter of this year, prices are
$1,000,000, $1,525,000, and $2,350,000
for AS/7T000N, /7000, and /7000DPC,
respectively. Add-on memory in
2M-byte increments is priced at
$100,000.
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Speech Recognition Systems
Double Operating Speed,
Approach Continuous Goal

Doubling the speed at which voice
data entry to a computer or other voice
actuated systems can be operated,
Quiktalk™ speech recognition systems
greatly reduce the required pause time
between spoken words. This develop-
ment from Threshold Technology, Inc,
1829 Underwood Blvd, Delran, NJ
08075, closely approaches the goal of
connected word or continuous speech
recognition.

With the systems, moderately ex-
perienced speakers have attained bet-
ter than 99% accuracy at entry rates of
180'words/min using the basic 32-word
vocabulary (expandable to 256 words).
More than twice the rate attainable
with previous isolated word recogni-
tion equipment, this speed has been
achieved with only a modest increase

in cost. Thus prices for the units have
been held to approximately 10 to 20%
above those of current models. Most
systems in the field can be modified to
provide the high speed recognition
capability.

In earlier systems, it was necessary
to pause for 0.1 to 0.2 s between words
to permit the device to discriminate
between true word ends and certain in-
traword drops in signal energy that are
a natural characteristic of speech. This
requirement made it impossible for
speech recognition equipment to
match keyboard entry speeds in some
applications.

To overcome this problem, the com-
pany’s engineers devised an electronic
means of recognizing strings of words
as units rather than as individual
words. Thus, the shortest possible
pause between words can now be
reliably detected.

The two models featuring the high
speed capability are the 580 and 680.
The 680 Voice Data Entry System is a
complete interactive terminal capable
of handling voice recognition, speaker
training, speaker reference storage
data, and all functions necessary to
translate human speech into computer
compatible data or machine com-
mands. This unit provides a CRT or
16-char alphanumeric display and can
serve as a direct replacement for a CRT
keyboard or teleprinter, with no host
computer modifications or special soft-
ware required. It can be used for data
entry, inquiry-response, timesharing,
editing, or command and control ap-
plications.

Offering the same speed advantages
in a lower cost system, the 580 uses a
host computer for controlling the
training process, operator prompting,
storage of individual speaker reference
data sets, and interpretation of word
output codes. This type of operation
permits usage as a completely host
controllable speech recognizing
peripheral device. Operation is
achieved by interaction of the unit and
the host CPU over an asynchronous
serial interface using a special com-
munications protocol. A 16-char
alphanumeric display is provided.
CIRCLE 277 ON INQUIRY CARD
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Field-programmable PALs

PAL offers economic alternative

to TTL logic.

National now offers a family of Pro-
grammable Array Logic devices designed
to replace standard TTL logic. A single PAL
can replace 4 to 10 SSI/MSI packages. Al
PAL devices are fully field-programmable
to provide the utmost in design flexibility
and efficiency.

PALs basic logic implementation is the
familiar AND-OR array, where the AND array
is programmable and the OR array is fixed.
Variations on this theme include the number
of OR gates in the array, invert or non-invert
following the OR, the number of inputs and
outputs, and registered or non-registered
outputs.

available

in quantity.

The programmable AND array is a matrix
of Titanium-Tungsten fuse links that initially
connects every input and its complement
to every OR gate. Programming the array
removes some of these connections to form
an AND function of the remaining device
inputs (or their complements) on the
selected OR gate inputs. For devices with
registers, the register outputs are also in
the AND matrix.

Saves space, time and money. A single
20-pin PAL can replace at least 4 SSI and
MSI packages in a typical application. And
depending on the specific logic function
being implemented, a package-for-package
replacement ratio of up to 10-to-1 can
be achieved.

PALs standard AND-OR logic and flex-
ible 1/0 programming provide hitherto

unknown design and production efficiency.
Because logic modifications can be made
more quickly and easily with PAL than with
discrete random logic.

Reliable products from a depend-
able source. Under license from Monolithic
Memories, Inc., National is producing TTL-
compatible PALs with the same time-tested
technology used to manufacture PROMs.
The reliability of Titanium-Tungsten fuses is
well established both through internal Rel
testing and three years of field use. And with
16 different PAL devices fo choose from
(including both mil- and commercial temp),
logic design efficiency and reliability is
truly maximized.

National’s high volume production capa-
bility means a dependable source of reliable
PALs at the lowest possible cost. “

PAL 15 a trademark of Monolithic Memories, Inc
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BLC Series/80 Family stresses
practicality and reliability.

National doesn’t just make
over seventy-five Series/80 computer
products. They make them
practical with test points, options,
functional design and availability.

Some manufacturers build flashy
boards loaded with far-out technology that
you don't need and won't ever use. But not
National. They make practical, reliable boards
that do just what you buy them for.

And National makes more kinds of
those practical, reliable Series/80 products
than any other manufacturer.

The Series/80 Family is by no means just
a second source supply. No other supplier
beats National's reliability, functionality of
design, user options, or variety of products.

The Series/80 Family includes CPUSs,
memories, controllers, analog and digital
/0, peripheral controllers, firmware, card
cages, power supplies, cables and just

about anything you need for just about
any application.

Test procedures make them
practically pefect.

National’s boards are designed to be
functional, easy to design in and totally
consistent in operation. That's why test points
have been designed into each board. So
testing becomes an integral part of the
design phase and continues throughout
National's unique dynamic high temper-
ature bum in.

To further ensure reliability, you also get
a full one-year warranty with each Series/80
board that you buy from any of National's
distributors worldwide. The longest warranty
in the industry.

All from the Practical Wizards who finally
brought space-age technology back down
to earth. |

e/ I L e
AF137 dual
PCM filter
tuned to PBX
industry.

National’s AF137 dual PCM transmit/
receive filter was designed primarily for PBX
and other digital telephone systems that
are based upon an 8KHz sampling rate.

The AF137 filter is packaged in a single
precalibrated package. And since it requires
no tuning or external components, the laser-
timmed AF137 offers significant savings
in terms of both design space and inventory
costs with minimal power dissipation.

Both the transmit and receive filters
incorporated into the AF137 are third order
elliptic low pass filters. The transmit filter
provides a flat bandpass response from
DC to 3.0KHz. The receive filter compen-
sates for the SINX/X response of the sampled
input, thereby restoring it to a flat band
pass characteristic.

The AF137 dual PCM filter is the least
sensitive to time and temperature of any
active filter available. That's because the
Wizards at National feel that their filters
shouldn't just be the best — they should stay
the best. a

LHO0084-The logical choice
in instrumentation amps.

The LHO084 programmable gain insfru-
mentation amps were designed specifically
for data acquisition systems where settling
time and input impedance are critical fo the
systems”integrity. As a result, the LHO084s
seftle to 0.1% in only 4 usec or less and offer
500pA input bias current and a typical
input impedance of 10" .

Gains for the LHO084 are sef internally
in two stages. The first stage is software
programmable in highly accurate gain steps
of 1,2, 5, or 10. This stage, controlled by a
2-bit TTL-level input word, allows software

to set gains dynamically within the system.
For additional flexibility, the second
stage can be pin-strapped to gains of 1,4,
or 10. So the gain ranges most widely used in
instrumentation can now be provided by a
single LHOO84 high-performance amplifier.
The LHO084 programmable gain instfru-
mentation amps are available in both mil-
itary and commercial temp versions. Both
versions come in hermetically sealed 16-
pin metal DIPs.
The LHOO84 is truly the logical choice
when it comes to instrumentation amps.

CHANNEL/ADDRESS BUS




National is Low-cost
seriously in the ROM business | commercial temp
and is committed to capturing BIFET op amps
the major share of the market. | guarantee lowest

drift.
ROM business in a big way. We've made a Fred Wickersham - ;

; ; Product Marketing Manager National Semiconductor guarantees the
TG (0-10W-DTR] GFTNTITTRAT 5 FOM industry’s lowest Vs diff with their new line
production, and our fabrication lines are of commercial temp BIFET op amps. With
now ROM exclusive — not shared. i '

*And we're committed, aiso, to delivering these new low-cost op amps, the need for

: ; costly special testing has been eliminated.
%‘?}Wtﬁg’:‘ks“;%fgjr";gpeggz Xégggm’;gfp The LF351A-1 and LF351B-1 single BIFET
v hided A ) and the LF353B-1 dual BIFET op amps require
‘éoet‘éﬂgé’se}gfgﬁ':mggg‘gms no missed 1.8maA current yet maintain a 4MHz gain
“With the number of products we offer, tanchvdih and g 12Vusec S e, Bl

were truly a first source company, and infend perhaps of greater significance is their offset

to stay that way. Our line features the vorkige i
MM52116, MM52132, and MM52164 ROMSs,

Max Initial Vog =~ Max Drift

16K, 32K, and 64K respectively. All are 2716 LF351A-1 2mv 20uVv/°C
PROM-compatible, fully static, single =5V LF351B-1  5mV 30uv/°C
products. LF353B-1  5mV 30pv/°eC

“Every model in our line has good, stable
circuits which meet and, in many cases,
exceed applicable specifications. Our prices
are fruly competitive, foo.

“With the addition of a geared-up, pro-
duction commitment to ROMs, National
becomes a supplier for all your needs. We
have focused our manufacturing capabilities
on ROMs, no ifs, ands, or buts, and fully
intend to dominate the marketplace.

“Call or write us here at National today e
and let us show you how committed we are” : BIFET is a trademark of National Semiconductor Corporation

F----------q

I What's new from the National archives? I

These new op amps are ideal for applica-
tions such as high-speed integrators, fast
D/Aconverters, and sample-and-hold circuits.

The Wizards, known for their premium
mil-temp BIFET op amps, are now setting the
pace for high-quality, yet low-cost com-
mercial temp BIFET op amps. Each with a
guarantee that can't be beat. a2

006 O Sgeciol Functions Data Book 025 [ PAL Brochure For desired information, mail coupon to:
(56.00) 026 ] AF100-1CN, AF100-2CN National Semicond i
' tor Co! |
009 [0 ROM MM52116 Data Sheet Data Sheets 2900 SQmiconducfgﬁ Drive L
010 OJ ROM MM52132 Data Sheet 027 [ AF137 Data Sheet Mail Stop 16250
011 O ROM MM52164 Data Sheet 032 [ LH0084 Data Sheet Santa Clara, California 95051
022 [ LF351A-1/351B-1/353B-1 035 [J Additional Series/80
Data Sheet Information In Europe, mail coupon fo:
Enclose check or money order based upon appropriate currency. Make checks pay- :‘%'&Z?gégfggg%d"cmr GmbH
able to National Semiconductor. Aliow 4-6 weeks for delivery. D-8080 Fiirstenfeldbruck
NAME i West Germany
I TITLE B l
COMPANY S National
SRS o Semiconductor
The Practical Wizards
Ciry. STATE 2IP of Silicon \ialley.

H---—-—————-u

© Copyright 1980 National Semiconductor Corporation



TECHNOLOGY REVIEW

Conductive Modifiers
Improve Electrical
Properties of Plastics

Electrical and thermal properties of
molded plastic products are improved
by addition of series 100 modifiers.
The modifiers are aluminum alloy
flakes or fibers which, when added to

such materials as polyesters, polycar-
bonates, or nylon, provide emi
shielding, static charge dissipation,
resistive heating, and heat conduction.
Developed by Transmet Corp, 1375
Perry St, Columbus, OH 43201, the
modifiers meet the demands of virtual-
ly any compounding, extruding, or
molding process.
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Equipment enclosures produced
with modified plastics offer inherent
shielding against electromagnetic in-
terference. When modifiers are used in
the molding process, emi shielding is
accomplished, eliminating the need for
the painting or metal spraying now
used to provide protection. A similar
cost reduction is accomplished when
the modified plastics are used as an
alternative to metal enclosures. In ad-
dition to the elimination of en-
vironmentally generated noise, the
plastic enclosures weigh less and offer
improved appearance.

Total shielding effectiveness of an
emi shield is the sum of the energy
reflected plus the energy absorbed.
Design controllable parameters are
part thickness, g;, and bulk resistiv-
ity. Thicker parts will have more
modifier between the emi source and
receptor, thus the amount of shielding
will increase. Highest shielding effec-
tiveness is obtained using the highest
conductivity resin (lowest o).

In general a g less than 500 Q-cm

gives some shielding and good electric

static discharge protection. A g, of less
than 100 Q-cm will yield good
shielding; @, less that 25 Q-cm pro-
vides excellent shielding.

Because modified plastics readily
conduct electricity they can be used in
applications where a build up of static
charge cannot be tolerated. Molding
the hubs and outer surfaces of wheels
and rollers from modified plastics pro-
vides static bleedoff for their metal
counterparts as well as lighter weight
and corrosion resistance. Sudden
static discharges can have disastrous
effects on sensitive instrumentation
with erroneous reading or erasing of
accumulated data resulting from a
single occurrence. Housings made of
modified plastics can ensure con-
tinuous grounding and prevent the in-
terruption of critical functions.

Although the material conducts elec-
tricity it has a finite resistance, there-
fore a current passing through will
produce energy in the form of heat.
Since the resistivity can be altered by
the material’s formulation and the
heating ability by the configuration,
resistive heaters formed of the
material can conform to virtually any
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Current Technology
Materials Cost
$0.75 to 1.27/1b

$0.029 to 0.055/in®
$0.52 to 0.99/f?

Molding, 100 s/cycle

$55/machine hour
$1.50/part
$0.115/f12

Secondary coatings, labor and materials

Modified Plastics

$2.50 to 3.50/1b
$0.125 to 0.187/in®
$2.25 to 3.37/ft?

80 s/cycle

$55/machine hour
$1.25/part
$0.096/ft*

$3.00/ft?
Total Cost/ft?
$3.635 to 4.105
Total Part Cost
$47.26 to 53.37
Average Part Cost
$50.32

No cost
$2.346 to 3.466
$30.50 to 45.06
$37.78

Average Savings/Part
$12.54

heating application within the resin
system’s thermal limits.

The material’s heat conduction
properties also adapt them to use in
removing heat from heat producing
components. By molding heat sinks as
an integral part of the equipment
enclosure, the cost of a special piece of
hardware can be eliminated. In addi-
tion to absorbing heat from specific
components, enclosures made from the
material keep internal equipment
temperatures lower by dissipating heat
to the surrounding environment.

Economic advantages of using
modified plastics become apparent
when the cost of manufacturing a
product using current coating
technology is compared with the cost
of producing an identical product us-
ing modifiers. The example is an
equipment enclosure with a surface
area of 13 ft? and nominal wall
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thickness of 0.125” (1.2 m? and 3 mm)
to be shielded.

Series 100 conductive modifiers are
flake and fiber products based on the
melt extraction and melt drag tech-
niques developed at Battelle Memorial
Institute Laboratories in Columbus,
Ohio. The particles are formed directly
from a molten bath, eliminating varia-
tions inherent in machining tech-
niques. K-102 flake and B-103 through
-106 fibers provide a range of shapes
and lengths (3 to 18 mm) to meet needs
of compounding, extruding, or mold-
ing processes. The flake orients itself
to the direction of flow and gives
minimal flow resistance. Higher aspect
ratio fibers can also be used in injec-
tion molding. Flakes can also be used
in sheet and mat molding applications;
longer fibers can be used if dispersed
across the E-glass mat.
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Distributed Data System
Built Around
Intelligent Terminals

Communications capabilities neces-
sary for distributed processing, in-
telligent data entry, and distributed
printing are a major feature of the
5280 distributed data system intro-
duced by International Business
Machines Corp, General Systems Div,
PO Box C-1645, Atlanta, GA 30301.
Comprising the family are single- and
dual-keyboard/display stations which
attach to a control unit.

For use with the system, the 5225
printer offers upper and lower case im-
pact matrix printing as well as con-
densed printing in various sets of up to
192 characters. Print speed is indepen-
dent of character set size and line
length for lines of up to 7.4 to 13" (18.8
to 33 cm) depending on the model.
Maximum rated speeds of the four
models range from 280-lines/min at 10
char/in (4/cm) and 195 lines/min at 15
char/in (6/cm) for the model 1 to 560
and 420 lines/min, respectively, for the
model 4.

Other printer attributes include 132
printing positions at 10 char/in and
198 positions at 15/in. Condensed
printing allows a report previously
printed on 14.875 x 11" (37.782 x
28-cm) paper to be output on 8.5 x 11"
(21.6 x 28-cm) paper at 15 char/in and
8 lines/in (3/cm).

Software for the system includes a
system configurations program to
tailor IPL for the operating environ-
ment, initial program loader that in-
itializes any 5280 system for program
execution, and a close failure recovery
program that allows users to identify
and specify an end of data record in a
diskette data set in the event of an ab-
normal program termination. DE/RPG
programming facility allows interac-
tive data entry, high volume key entry,
and user defined processing. This soft-
ware provides multiple screen formats,
high function keyword editing, an RPG
subset of calculation operation codes
capability for subroutines or batch
oriented standalone programs,
diskette data set support, and a source

COMPUTER DESIGN/MARCH 1980



Qantex

IMPACT PRINTERS

150 CHARACTERS
PER SECOND

80/136 COLUMNS
PER LINE

UNDER $900 IN
OEM QUANTITY

The Series 6000 is perfect for
applications where high reliabil-
ity at a low cost is a major con-
sideration. Microprocessorcon-
trolled. Heavy duty operation.

Loaded with standard features.
Tractor paper feed. Multi-part
forms control. Top of form
operation. Manual paper ad-
vance control. Built-in test
capability. Cartridge ribbon.
9x7/9x9 dot matrix. Parallel or
serial interfaces. Plus more.

Contact us today for a free print
sample.

QanteX piision of

North Atlantic Industries

60 Plant Avenue,

Hauppauge, NY 11787

(516) 582-6060 TWX 510-227-9660

Introducing
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entry program. Both COBOL-OS/VS and
COBOL-DOS/VSE host compiler and
library will be available as is a
sort/merge package for use with any
diskette data set organization sup-
ported by the system.

Communications utilities consist of
communications access method sup-
port and an interface to the access
method for communications programs
written in any of the system’s
languages. Users can communicate us-
ing BSC and SDLC in System/370, 303X,
43XX, and System/3, /32, and /34, as
well as Series/1, 3740, 5260, or another
5280.

A representative 5280 configuration
consists of programmable keyboard/
display station with main storage of
64k characters, two diskette drives that
accommodate 1.2M char each, a
120-char/s model 5256 serial printer,
and a communications adapter. This
system has a purchase price of
$16,660. Shipments are scheduled to
begin in June.

Keyboard/display stations are avail-
able with 480-, 960-, or 1920-char
screen displays featuring extended
highlighting with reverse image, high
intensity, blink, underline, nondisplay,
and column separators. Keyboards are
either data entry, data entry with proof
arrangement, or typewriter style.
Available character sets include
94-char upper and lower case EBCDIC,
94-char ASCII, and 188-char multi-
national sets.

The 5285 programmable data sta-
tion is a keyboard/display unit with
built-in programmable controller and
diskette drive. This unit provides 480-,
960-, or 1920-char displays, 32k, 48k,
or 64k bytes of main storage, and a sec-
ond optional diskette drive. Transmis-
sions use BSC and SNA/SDLC com-
munications lines.

A standalone programmable con-
troller with one diskette drive, the
5288 programmable control unit has
32k to 160k bytes of main storage and
facilities for three optional diskette
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drives. The unit provides for a cluster
of up to four keyboard/display stations
and attachment of up to four 5256 or
one 5225 printer.

Consisting of dual keyboard/display
station, built-in controller, and two
diskette drives, the 5286 dual program-
mable data station provides 32k, 48k,
or 64k bytes of main storage and
480-char displays. The unit functions
as two independent programmable
data stations.
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Conferences Will Focus
On Pattern Recognition,
Software Engineering, and
Microcircuit Applications

Research papers on all aspects of pat-
tern recognition are being solicited for
presentation during the International
Conference on Pattern Recognition in
Miami Beach, Fla, on December 1
through 4. Cosponsored by the IAPR
and the IEEE Computer Society, the
conference will consist of long
(6000-word) and short (3000-word)
papers, chosen from those submitted.

Topics include methodologies—
statistical, structural, and syntactic
methods, and clustering techniques;
preprocessing and feature extrac-
tion—image enhancement and restor-
ation, line drawings, waveform
analysis, and shape and texture analy-
sis; and implementations—digital sys-
tems, special processors, optical
techniques, interactive systems, data
structures, data bases, and innovative
computer architectures. Also of in-
terest are applications in the areas of
character recognition, speech recog-
nition, robot vision, medicine, and
biomedicine.

Four copies of a full length draft
should be submitted by April 1 to the
Program Chairman: Prof Y. T. Chien,
Dept of EE and CS, U-157, University of
Connecticut, Storrs, CT 06268.

The International Conference on
Software Engineering will serve as a
forum for technical and managerial in-
terchange on the issues facing the field
during the 80s—the need to improve
productivity, enhance quality, and
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| Hei&ie%l’admrd% 2649 Series terminals are making

alot of OEMs look good these days.

Here are three reasons why:
The HP 2649A. Build in the performance you want.

+ The microprogrammable HP 2649A lets you take full advan-

: tage,_ of your knowledge of 8080 assembler and really get

“inside” the machine for sophisticated programming, What’s
more, all the circuitry for each specific function—data
communications; keyboard interface—is on a single plug-in
module. So you can pick the individual cards you need to
refine your product further: serial or parallel I/O boards and
RAM, ROM, and PROM memories.

HP also provides a powerful set of development tools

to help you get the most from the HP 2649A in the least time.

These include a RAM-based development terminal with

cross assembler and debug features, comprehensive docu-

mentation, and a practical, hands-
on training course.

The HP 26491. Applica-
tions programming simplified.
The user-oriented HP 26491

lets you do high-level pro-
gramming in BASIC. You
get up to 220K bytes of
mass storage on dual
cartridge tapes, and




some very smart OEMs

eight programmable keys provide menu-like instructions to OEM-discounted graphics station, with raster scan tech-
guide the operator step-by-step through the job. You can even nology, selective erase, pattern definition, and much more.
split the HP 26491 memory into four separate user areas for And with AGL, our high-level extension to BASIC, graphics
rapid switching between data sets, instruction menus, or data is a snap. Set axis, scaling, and location, for example, with a
entry forms. simple three-statement program. Or you can use our powerful

The HP 2649G. High-level graphics with a high- Multi-Plot feature to run simple pie, bar, or linear charts with-
level language. The HP 2649G is a full capability, out any programming at all.

Communications made easy.

A variety of serial and parallel interfaces make the
HP 2649 terminals an extremely versatile tool in any sys-
tem. Each works with the RS232C interface standard,
and is compatible with most modems. And the optional
shared peripheral interface provides communication
with a wide range of printers, plotters, and other
devices.

Whether you're designing a specialized
terminal, controller, microcomputer or graphics
display station, the HP 2649 Series gives you a
real head start in building your product. And
that’s what being a smart OEM is all about.

If you'd like to know more about HP’s
2649 Series terminals, just call your nearest HP
office listed in the White Pages and ask for full
details. Or send us the coupon below. We'll be
glad to fill you in.

[éﬁ HEWLETT

PACKARD

I'm interested in the HP 2649 Series terminals. Please send me more
information about the: .

] HP 2649A Microcomputer/Controller [1 HP 26491 Intelligent Terminal
[J HP 2649G Intelligent Graphics Terminal [] Please have a salesman call.

Bk
|
|
|
l
Name Title "
Company l
l

|

|

|

|

i

Address
City/State/Zip

Phone

Mail to: Hewlett-Packard, Attn: Ed Hayes, Dept. 1263
19400 Homestead Road, Cupertino, CA 95014
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TECHNOLOGY REVIEW

develop effective project management
and control guidelines. To be held in
San Diego, California on March 8
through 12, 1981, the conference is
sponsored jointly by ACM’s SIGSOFT,
the National Bureau of Standards, and
the IEEE Computer Society.

Papers in all areas of software
engineering are invited; of particular
interest are the topics of pragmatic or
formal techniques or tools addressing
problem definition, specification,
development, certification, and main-
tenance of complex software systems;
definition, quantification, and ex-
perimental design for assessing soft-
ware productivity; models and metrics
for comparing and analyzing
methodologies, as well as end item
software; computer aided en-
vironments for software engineering;
and the impact of software engineer-
ing on the development of distributed

systems and the impact of the
microcomputer revolution on software
engineering.

Interested authors should submit
five copies of a 2000- to 6000-word
paper to the program chairman: Dr
Leon G. Stucki, Boeing Computer Ser-
vices Co, PO Box 24346, Seattle, WA
98124; deadline is June 1.

Highlighting microelectronic appli-
cations and development trends de-
rived from Government sponsored
military or nonmilitary efforts, the
Government Microcircuit Applications
Conference will focus on the themes of
directions of government electronics in
the 80s. To be held in Houston, Texas,
from November 17 through 21, the
conference will discuss VLSI and ter-
restrial applications of aerospace
technology.

To fulfill this aim, papers arising
from programs sponsored or con-

GOOD CRT'S COME IN

SMALL PACKAGES

Who says a CRT terminal has to be big and bulky

todo agood job? At Ann Arbor Terminals,
we offer a full 15-inch screen and de-
tached keyboard as standard on all our
desktop terminals. And the caseisonly
14" wide by 15" high by 13.6" deep.
We're known throughout the in-
dustry for our high quality and re-
liability. On top of this, we prob-
ably have thewidestrange ofavailable optionsinthe
field. Display formats from 256 to 4800 characters. Foreign
language character sets. Special command sets. Custom keyboards. Editing,
protected fields and block transmit.

Andifyourapplication doesn’tlenditselfto adesktop terminal, we offerdisplay
controllers (especially good in industrial environments) for use with free-
standing monitors. Or buy our terminal without the case and mount it in your
own console.

Sowhenthe CRTis the focal pointof yoursystem, why settle foralarge case and
small screen? You can have excellent readability without taking up a lot of room.
And get the features you need. Call us for more information at Ann Arbor
Terminals, Inc., 6175 Jackson Road, Ann Arbor, Michigan 48103.

Tel: (313)663-8000. TWX: 810-223-6033.

ANN ARBOR
TE QI\/\VNA.AL,S ~NcC
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ducted by the government are being
sought for presentation. Areas of in-
terest include, but are not restricted to,
digital and analog signal processing,
gigabit logic, design for testability,
self-repair, life cycle cost modeling and
analysis, programmable signal process-
ing, architecture and simulation,
packaging and assembly, voice pro-
cessing and synthesis, electro-optics,
fault tolerance, and logistic support
methods.

Deadline for receipt of a 35-word
abstract and 300- to 500-word sum-
mary of a paper suitable for 20-min
oral presentation is April 9. Submis-
sions should be addressed to
Hildegarde Hammond, Palisades In-
stitute for Research Services, Inc, 201
Varick St, New York, NY 10014.

Display System
Processes Japanese
Kanji Characters

A general purpose display system that
processes Japanese Kanji characters,
IKIS (interactive Kanji input system)
allows users of Data General com-
puters to input and display the 6000
characters that form the Japanese
alphabet. Produced in a joint venture
between Data General Corp, Rt 9,
Westboro, MA 01581 and Nippon Mini-
Computer Corp, the system solves a
long standing problem in Japanese
computer applications.

Permitting keyboard entry of the
simpler Katakana or phonetic char-
acter set, the system screen displays up
to 768 Kanji characters. An attached
printer allows hardcopy output of for-
matted data and reports, providing
users with the ability to obtain infor-
mation and reports in the familiar
Kanji character set. The character con-
version package includes a sophis-
ticated dictionary that can be ex-
panded for specific applications.

Multiple stations can be operated
under the advanced operating system
for the Eclipse computer. Applications
can include standard commercial data
processing and reporting as well as
word processing.
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Our 64K ROM
is like our 32K ROM is like our IGK ROM.

For new system designs and Synertek performs as a major
for upgrading existing systems, the MOS supplier of high volume parts
flexibility of our totally static 64K ROM  with advanced technologies and
gives you that extra edge. And it's techniques behind everything we
backed to the hilt with proven high make. ROMs. Static RAMs. EPROMs.
performance. Custom circuits. Single-chip Micro-

The SY2364 is the latest addi- computers. Systems. 6500 Micro-
tion to our family of 24-pin ROMs processors and Peripherals.

designed around a common industry
standard pin?;Jt.I)r}at n/;ﬁans maxiéK 5 SYNERTEK
mum system flexibility. All three— 16K, TRl ¥

: 3001 Stender Way, Santa Clara, California 95051
32K and 64K ROMs — can pluginto &g ags san Twx. 910.338-0135
the same socket. System upgrades
are just a matter of substituting the
new ROM for the old. With no increase
in power.

We offer compatibility that's
more than pin deep. Allour ROMs are
fully static (no clocks to worry about),
so they all have the same timing
waveforms. If speed is your concern,
you can select one of our standard
450nsec versions or upgrade to our
high performance 300nsec versions.
All six are available now in quantity
production.

300ns 450ns
2Kx 8 SY2316B-3 SY2316B
4K x 8 SY2332-3 SY2332
8Kx8 SY2364-3 SY2364

No matter what your needs, we
have just the ROM for you. And that
includes the SY2316A, SY4600 and
SY2333 (pin compatible with the
2732/2732A 32K EPROM). For
further information, contact Memory
Product Marketing direct at (408)
988-5611. For Area Sales Offices and
distribution references, call Head-
quarters Sales direct at (408)
988-5607. TWX: 910-338-0135.
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TECHNOLOGY REVIEW

Resistor Design Reduces
Discrete Component
To Planar Form

Thick film multilayer technology offers
a method of reducing a discrete com-
ponent or components to planar form.
Producing trim factors in excess of

1000 with excellent stability,
patented design,

the
from Electro

Materials Corp of America, 605 Center
Ave, Mamaroneck, NY 10543, provides
circuit designers with an alternative
approach to network construction.

The resistor is constructed on a

ceramic substrate by printing a cir-
cular geometry over a multilayer
dielectric. Termination of the resistor
is accomplished at its center with a via
to buried conductor and at its cir-
cumference with a conductor ring on
the dielectric layer (see diagram).

An initial aspect ratio equal to the

radius divided by the circumference at
a point midway between the center and

the

outer conductor ring is

achieved. This gives a value of R (ohm
per square) /w or approximately one-
third that of a square resistor made
with the same ink.

By trimming the resistor in a spiral

between the inner and outer conduc-
tors, it is possible to generate over 100
squares of length in a relatively small
area. Minimum resistor widths are
easily maintained and potential for hot
spotting due to current crowding is
alleviated.

Calculations made on a resistor of

0.480" (12.192-mm) total diameter and
maintaining a minimum resistor width
of 0.040" (1.016 mm), yield a trim fac-
tor of approximately 400:1. A reduc-
tion of minimum width to a more
realistic 0.020” (0.508 mm) increases
the trim factor to 1600:1—all ac-
complished in less than 0.25 in? (6.35
mm?) of substrate area.

Several variations of construction

are possible. The substrate can replace
the multilayer dielectric as the re-
quired insulative layer. By utilizing
plated through holes, electrical contact
can be made with the center of the
resistor from the back side of the
substrate.

74

(IMNON meETALiZATION
RXXXXX] ISOLATION DIELECTRIC

Porcelanized steel substrates offer
another design possibility. Construc-
ting a via in the glaze and exposing the
steel base would provide a method of
making electrical contact with the
center of a resistor deposited over the
opening.

Since wide resistance variations are
possible with a single ink printing,
wide-band tuning of RC networks using
discrete capacitors is possible. It is also
possible to manufacture planar RC net-
works incorporating both lumped
and/or distributed capacitance by plac-
ing a thick film capacitor dielectric
underneath the resistor either as the
conductor isolation layer or as a
sublayer to the material used for isola-
tion.

Low power divider networks with
close tracking of resistor properties
can be manufactured, since all
resistors will be made of the same
material. Wide adjustment capability
allows the same basic circuit to be used
in several similar end products, saving
manufacturing cost.
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Memory Board Test
System Simplifies Test
Program Implementation

Memory board test system DR-12/30 is
a minicomputer based system sup-
ported by ATLS-12 executive software.
The sophisticated production tool
developed by Adar Associates, Inc, 154
Middlesex Tpk, Burlington, MA 01803
incorporates features to increase effi-
ciency of engineering and program-
ming personnel.

Executive software simplifies the im-
plementation of efficient production
and diagnostic test programs. With it
users can write versatile engineering
characterization routines that
facilitate presentation of engineering
data such as shmoo plots.

An optional computer guided
signature test probe aids in locating
faulty components or nodes on logic
elements. An optional data image bank
permits testing of ROM elements and
driving board inputs with programmed
test sequences.
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Point-of-sale

Data entry

Financial reports Computer graphics

Sylvania breaks the color barrier.

Introducing America’s first 19-inch color data electron gun and enhanced by a Chromatrix dark

display tube.

Not just a tube with color.

A tube with gorgeous, glorious,
sharp Sylvania color.

Color that provides clearer images
and better contrast than anything
available anywhere.

Color that makes small characters a
breeze to read, with less fatigue.

Crystal clear color created by a
high density tri-dot mask.
Color sharpened by a multiple-beam

surround negative guard band, and a rare earth
phosphor system.

Sylvania color.

It's completely changed the
picture in data display tubes.
Write Product Marketing Manager
for our latest catalog:

GTE Sylvania

Data Display Tube Division

700 North Pratt Street
Ottawa, Ohio 45875

SYLVANIA
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WHAT SPERRY UNIVAC IS DOING IN THE MINICOMPUTER BUSINESS.

- WE'RE
GIVING OEMs
THE
BUSINESS.

Literally.

We're out to build the biggest, best OEM
base in the industry. And we've decided to
do it the fastest, surest way possible. By
offering OEMs the best deal in the business.

HOW DO WE DO IT?

Easy. You tell us your problem. We'll
solve it. For example:

Have you ever been interested in becom-
ing a supplier to a specific vertical market
only to find you already had too much invested
in software to warrant conversion to a new
system with an expensive start-up price tag?

We've got a plan that provides you with a
specific vertical market software package.
We know where to find software that runs on
our hardware with all the necessary capabil-
ities. So we can practically eliminate start-up
time and make your new system profitable
with your very first sale.

WE WANT TO SUPPORT YOU.

Opening doors to vertical markets is only
the first step in our plan. After we get you
started, we keep you going. We'll provide
marketing support suited to your specific
market. And we'll provide leads from your
geographic area.

YOU CANT LOSE.

Because we're out to win. And we've got

the support that can make it happen. Sperry
Univac was first in the computer industry.
And we're growing from the success estab-
lished by Sperry Univac with over $10 billion
in installed systems worldwide.

That total support includes a heavy com-
mitment to the kind of research and devel-
opment that produced some of the first
systems to run COBOL, FORTRAN, PASCAL,
RPG I, TOTAL, Timesharing, Transaction
Processmg and a mix of communlcatlons
protocols concurrently.

And we're going to keep it up. Providing
a wide-range of products at the forefront of
technology is as much our business as selling
and delivering equipment.

We've done just about everything we can
think of to make working with Sperry Univac
easy. And of course, all our products are
supported by 10,000 technicians servicing
our hardware worldwide.

If you can think of anything else we can
do for you, give us a call right now. We mean"’ -
business. .

For more mforma’uon write to us at Sperry :
Univac Mini-Computer Operations, Marketing
Communications, 2722 Michelson Drive,
Irvine, CA 92713. Or call (714) 833-2400,
Marketing Communications.

In Europe, write Headquarters, Mini-
Computer Operations, London NWlO
8LS, England. 1

In Canada, write Headquarters, .
Computer Operations, 55 City Centr
Drive, Mississauga, Ontario, L5B 1M4
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Interconnection
Test System Offers
Software Flexibility

Interconnect verification and error
detection for backplanes and bare PC
board test fixtures having up to
130,000 points are provided by the
N161. In this tester, Teradyne, Inc,
183 Essex St, Boston, MA 02111 has
used solid state electronics packaged

in fixture cards to interface to units
under test. Software, together with a
high performance tape system for pro-
gram storage, provide increased speed,
flexibility, and ease of use.

System software offers a choice of
testing, and diagnostic modes for dif-
ferent applications. Modular archi-
tecture leads the user through job
planning, editing, or testing opera-
tions using an English language menu

;' §
S

st .—m.
e ——————

National offers complete
PDP-11 Interface systems
for your IEEE-488 Bus.

Interface Hardware

National Instruments is an instrumentation specialist in GPIB products.

The GPIB11 series of plug-in cards for your UNIBUS™ or

-BUS™

handles all handshake protocols for controlling and moving data between

multiple instruments on the GPIB. Performs talker, listener, controller,
system controller and extended addressing functions.

Companion Software

78

We’ve developed complete software packages which can be edited to do
what you want, in the language you want. Software is provided as
MACRO source files for use with FORTRAN, BASIC or MACRO
under the RT-11™ and RSX-11™ operating systems. Optional software is

available for UNIX™ operating systems. User level calling syntax is iden-
tical for all interface cards. We provide full software consultation for all
our systems.

Off-the-shelf Delivery

To provide the best service and quality, our products are available from
stock and carry a one year warranty.

Other Products
We also offer the low-cost GPIB-100 Bus Extender and the GPIB-400
Bus Tester.

National Instruments provides complete GPIB Interface packages with
full support. For detailed information on products and accessories,

i anllg'l‘ﬁﬂﬂll.

8900 Shoal Creek Building A117  Austin, Texas 78758 512/454-3526
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displayed on the CRT. In this way, ex-
ecutive software features such as pro-
grammable job load sequence, go/no-
go or error threshold testing, and
single-pin and single-network testing
can be implemented online.

A basic system is made up of an
M365CX computing controller with 16k
memory, control and measurement
system, and H747 tape system with
four independent cartridge drives.
Standard peripherals include CRT
display with interactive keyboard, line
printer to output error diagnostics,
network listings, and remote start unit
for production line testing.

Advantage can be taken of a
dynamic memory algorithm by ex-
panding basic memory to 112k. This
algorithm automatically uses available
memory for job plan residence to
minimize reference to the job plan on
tape, saving access and rewind time.
Testing speed is further enhanced by
automatic optimizing of the job plan,
ordering the test sequence for efficien-
cy, and high speed characteristics of
the tape system.

Fixturing configurations, based on
standard 64-, 88-, or 128-pin fixture
card modules, interface with different
backplanes and bare board contacting
fixtures. Individual fixture cards are
linked daisy chain fashion with single
14-wire cables; two cables connect this
chain to the system.

To allow for production line im-
plementation, testing operation has
been simplified by providing English
language mode choices or default
modes. Operator messages can be pro-
grammed in a job plan and directed to
a CRT display or line printer, alerting
the operator to special setup pro-
cedures or diagnostic routines.
Automatic software system self-checks
provide notification of setup mistakes
or errors in system function.

An optional management statistics
communications package provides
realtime datalogging and direct serial
communication with a host computer.
Consisting of RS-232 interface,
realtime clock, 16k of memory, and ex-
panded executive software, the option
compiles statistics such as error
distribution over time and system
utilization. It also permits data to be
uploaded to a higher level computer
for integration with other management
information.
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ns track-to-track (27 ms average) access (80 MB) or the M2201 (50 MB) drive you The first word in reliability.
time. With this kind of performance, upto  can say goodbye to data staging. Plus you The last word in performance.
169 megabytes of unformatted storage, get a servo/track record system that ’
assures the cartridge interchangeability CIRCLE 51 ON INQUIRY CARD




TECHNOLOGY REVIEW

Pros and Cons of
Current 8 and 14"’
Winchester Disc Drives

OEM system designers who plan high
capacity products around recently in-
troduced 8" Winchester disc drives
may lose a strong competitive edge, ac-
cording to W. Ferrell Sanders, vice
president of marketing at Shugart, Inc,
435 Oakmead Pkwy, Sunnyvale, CA
94086, a company which offers both 8
and 14" drives. Mr Sanders’ concern is
that designers will close their minds to
the benefits offered by 14" Winchester
drives because of the attention
generated by the introduction of 8"
units by at least eight companies. “‘As
a result of this publicity, users may
overlook advantages of the 14" Win-
chester fixed disc drives,’”’ he stated.
In general, he points out, Win-
chester drives are the most cost-
effective and reliable rotating memory
peripherals available. ““Three of the
technology’s major attributes are
largely responsible for this reputation.
First, the drives employ low mass
heads which start and stop in contact
with the media. These head
assemblies, which are relatively
simpler and contain fewer parts than
those in prior technologies, significant-
ly contribute to the low cost factor.
‘‘Secondly, performance is en-
hanced because the heads operate at a
reduced flying height relative to other
rigid disc technologies. This allows
reading of more densely packed data
than has been possible with previous
products. Finally, the media and read/
write heads are enclosed in a sealed en-
vironment. Thus, Winchester disc
drives provide inherent protection
from various kinds of contamination
that may occur with removable or
other types of fixed media.”
Winchester drives complement the
widely used floppy disc products. OEMs
designing higher performance
systems, however, are not presented
with an alternative to use in lieu of
floppy products for system residence
memory, operating system storage,
and mass storage memory. If the
designer chooses to upgrade to Win-
chester technology, the 8" drives in-
troduce the dimension of size into the
capacity and performance question.
Even then there are no firm guidelines
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because both products overlap exten-
sively in both cost and performance.
This results from the opposing prod-
uct design objectives used by the
various manufacturers, according to
Mr Sanders. ““For Shugart and ap-
parently one other company, low cost
was the most important goal.’” At
Shugart this was achieved by minor
tradeoffs in performance to obtain the
lowest cost, resulting in S5M- and
10M-byte units costing $995 and $1205
in OEM quantities. ‘‘Pertec and IMI, on
the other hand appear to have targeted
for higher performance and capacity . .
. the Pertec drive with 20M bytes sells
for about $1600 and the IMI 11M- and
20M-byte units for approximately
$1600 and $1900. Between these two
categories, is a 14.5M-byte 14" drive,
Shugart’s SA4004, which costs less
than $1300 in OEM quantities.”” This
product fits a 5.25" (13.34 cm) panel
space and weighs 35 lb (16 kg). A

29M-byte version (SA4008) sells for ap- .

proximately $1600.

““On a cost-per-megabyte basis, the
14" drives are usually the most cost-
effective solution when the require-
ment is for more than 10M bytes. For
example, Shugart’s SA4004 has a

cost/megabyte of approximately $86,”
according to Mr Sanders, while “the
SA4008, has a cost of $57/megabyte.”’
““Low end 8" drives, SA1002 (SM-bytes)
and SA1004 (10M bytes) have an
estimated cost of $187 and $113/
megabyte, respectively.”

Mr Sanders sees the floppy size
package as being the key advantage of
the 8" fixed discs. ““These disc drives
can be easily exchanged for floppies
because some of them fit right in the
same slot that a floppy does. Addi-
tionally, in Shugart’s case similarity of
electronics is also a design feature.
This enables users to build a common
interface to handle both fixed and flop-
py drives.”

However, according to Mr Sanders,
manufacturers might be wise, as
system requirements for capacity and
performance increase, to place less
importance on package size and more
on price/megabyte capacity. The
user must also consider the difficulty
of new product start-up when projec-
ting system designs around 8" units,
since the 8" units are not available
in quantity and 14" units have
been in production for sometime
already.

Interactive Software Aids
In Designing Efficient,
Logical Data Bases

Many corporations are searching for a
means to design more efficient data-
base structures which will save time
and personnel resources and lower
future maintenance costs. At the same
time, it is important that the com-
panies be able to understand and
define their information requirements
to meet the needs of end users.

Data Designer is an interactive
design tool that helps build stable, yet
flexible data structures. Developed by
the DMW Group, Inc, 2395 Huron
Pkwy, Ann Arbor, MI 48104, the stand-
alone tool aids in design of logical data
bases. To perform a design process, its
user interactively defines any number
of user VIEWs for an application, then
the package takes the defined VIEWs
through a canonical synthesis to

generate a database design. Resulting
reports and plots describe the inherent
relationships among data elements,
yielding a design in third normal form.
A design in that form can then be
translated into any data base manage-
ment system whether hierarchical, net-
work, or relational.

Written in ANSI FORTRAN 1V, the soft-
ware will run on any computer that
runs FORTRAN IV and has 1.7M bytes of
virtual storage. It has been im-
plemented with direct access file struc-
tures, and is fully compatible with IBM
and Amdahl equipment; it can be in-
stalled with minimum effort on other
system configurations. Users may have
as many dictionary and user VIEW files
as needed. Runs of less than 500 user
VIEWS require less than 1 s of execu-
tion time. Output designs are plotted
with a standard interface to CalComp
and Zeta plotters as well as Tektronix
gas tube plotters.
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' HERE’S YOURANALOGI/O
Designed, Tested, Ready Now!

There's no reason to re-invent analog 1/0. You can put your Intel, Motorola,
DEC or Zilog microcomputer based system together faster - with less
design time/expense - and get your product to market sooner using low
cost, feature loaded analog and digital 1/0’s from Burr-Brown.

Our full line of plug compatible 1/O boards, most available
off-the-shelf, offer a host of features that save you time and money in
design, hardware and software! Consider

e Simple software requirements - many of our 1/0
boards need only one instruction per conversion.

R

® Versatile, memory-mapped designs.
® 10mV to 10V analog input operation.
¢ |/O’s powered from the microcomputer’s supply.

REV X1

® Up to 64 input channels per board.

UID5A0I6294

e Analog inputs and outputs on the same board.
® 8- or 12-bit resolution.

e Software programmable gains from 1 to 1024V/V
j Ald08 uamag (on-board RAM sets gain for each channel addressed).

OQASL Tvng
® Relay outputs for power switching.
® |solated digital input and output.
® Input overvoltage protection for your microcomputer.

for

INTEL
MOTOROLA

Microcomputers

You can't find this combination of features and options
available in competitive alternatives, nor can you find
prices as low as ours. Request new 8-page brochure that
gives you full specifications and prices for more than 40
I/O boards; Intel Multibus®, Motorola Micromodule,
Zilog MCB and DEC LSI-11 compatible models.

Burr-Brown, Box 11400, Tucson, Arizona 85734
Compare features - compare prices - compare delivery!

BOSTON CHICAGO ' LOS ANGELES | NEW YORK |SAN FRANCISCO| TUCSON
323- 714) 8350712 | (516) 466-2650 | (408) 984-7700 |(602) 746-1111
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LSI Breakthrough for Analog

Intel announces the 2920 Signal Processor,
first general purpose, real-time system on a chip.

Good news for analog designers.
Intel breaks a new barrier in
microelectronics: The first intel-

ligent chip powerful enough to

1 process analog signals in real

{[[1TTT

L

time. Plus a computer-aided
development package to help
speed your systems to market
faster than ever before.
Intel’s 2920 is a complete,

micro-sized signal processing

system that packs the equivalent

of over 18,000 transistors on a

single chip. It operates hundreds
of times faster than current digital
processors. And best of all, the
2920 allows designers to program sys-
tem values quickly, instead of having
to match and tweak components.

A revolution in analog design
From the beginning, LSI tech-
nology has helped designers achieve
dramatic improvements in product
size, design cycles and manufacturing
economics. But until now, the speed
and complexity of analog processing
has stood in the way of

assured to a degree not possible
with previous methods.

Micro-processing for
the real world

Applications for the 2920 are
as broad as your imagination. Since
analog designers can program the
2920 processor to perform a large
number of standard building block
functions, the chip can be used as
an entire subsystem. Implement
such functions as complex filtering,
waveform generation, modulation/
demodulation, adaptive processing,
and even non-linear functions.
This broad capability makes the
2920 an ideal single chip solution
for virtually any application in the
DC to 10kHz range.

And like the digital micropro-
cessor, the 2920 is destined to create
entirely new classes of applications:
products that are smaller, simpler,
and less costly to produce. It givesa
competitive advantage to companies
in such areas as process control, test

far less complex than the component
matching it replaces. Most impor-
tantly, Intel provides the complete
support tools and design workshops
you need to start designing 2920
systems today.

Our SP20 Support Package and
Intel’s Intellec® Microcomputer
Development System allow you to
develop and debug by simulating
your system in software. Just program
functions according to your system
schematic, then specify input and
operating values. Together, Intel’s
development aids let you see how
your system will work before you
even build a prototype. Best of all,
because you develop in digital code,
your prototype system will be dupli-
cated precisely in manufacturing.

Start making news with
your product
Everything you need to begin
designing a new generation of real-
time analog processing systems
is here today: Intel’s 2920 Signal
Processor, SP20 Sup-

general purpose, single
chip solutions for real-
time applications.
Today, Intel’s 2920
Signal Processor brings
the powerand flexibility
of LSI to the analog
world. Because of its
size, the 2920 can fit in
spaces too compact for
traditional analog

ANALOG
INPUTS

Functional Block Diagram of the 2920 Signal Processor

port Package, and the
Intellec Development
System. For detailed
information, including
our new 2920 bro-
chure, plus a schedule
of Intel’s nationwide
2920 Design Work-
shops and Seminars,
contact your local
Intel sales office or
distributor. Or write

solutions. Because the
2920 is programmable,
product development and time-to-
market are speeded significantly.
Finally, because the 2920 is a solid
state device produced with Intel’s
proven NMOS process, reliability
and manufacturing repeatability are

and instrumentation, guidance or
control systems, telecommunications,
speech processing, and seismic or
sonar signal processing.

How the 2920 simplifies

system development
Programming Intel’s 2920 Signal

Processor is fast and easy to learn—

CIRCLE 53 ON INQUIRY CARD

Intel Corporation,
Literature Department, 3065 Bowers
Avenue, Santa Clara, CA 95051.
Or call (408) 987-8080.

intal delivers.

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Elmar, Wyle/Liberty,

L.A.Varah and Zentronics.
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expansion to stress critical tape paths.

’ Verbatim
re-invented

Our patented “Belt Driven Floating
Roller” is the key engineering design
element in the TC-150. The Verbatim

; TC-150 offers at least 10 improvements.

1. Our unitized construction, con- 10. Since we have eliminated the

b
sisting of symmetrical shell halves, corner rollers, we dpn t need .'he
provides structural stability and the metal_ baseplate which is subject to
strength of Lexan! The shell halves " warping, dents and burrs.
overlap to seal out dust. Construc-
tion is simpler and less expensive,

yet the entire shell has thermal
consistency. No differing rates of

9. Less power is consumed when
driving our Floating Roller
cartridge because the elimination
of corner rollers dramatically
lessens friction.

2. Our simplified Floating Roller
design, employing fewer moving
parts, reduces variability caused by

4 8. The tape hub material was
environmental changes, age and use.

formulated to produce a rate of
thermal expansion that exactly
matches the tape’s. This prevents
“pack shift” and uneven tape wear.
3. Our TC-150 mini data cartridge
uses Verbatim's unique gamma
ferric oxide digital tape. This special
formulation has been extensively
field proven to have long life and

: 75— 7. Our metal-free Lexan® shell
low head abrasion.

design resists static buildup. A
metal baseplate can cause damage
from static electricity as the car-
tridge is inserted into the system

4. After final assembly each

cartridge is completely certified 5. Our new drive belt is made of

to be 100% error free on first pass. cross-linked polyurethane, so it is 6~_ O}“’ Floating RO”‘?Y design, which
more durable and temperature- eliminates the potential problems
stable than other belts. This gives create(}l by corner rollers, improves
you better tension, mechanical and recording quality by.producmg
recording performance. repeatable tape tension across the

read/write head.

Durable, re-usable, stackable plastic box
provides secure storage at no extra cost.
We completely re-engineered the
Verbatim TC-150 mini data

cartridge for the good reasons Verbatim Corporation

noted above. We don't often mention ' ‘ 323 Soquel Way, Sunnyvale, CA 94086.
product improvements, because v R - (408) 245-4400.

you have come to expect only the " 2 o TWX: 910-339-9381.

latest and best developments from
Verbatim. But we're so proud of tne
better-than-ever TC-150 data
cartridge that we wanted to tell
you about the changes.

Test our improvements
—happily, they’ll lower

your costs. Call any of

Verbhatirn In Europe:
: S Verbatim S.A.
Case Postale 296
1215 Geneve 15
Switzerland
Telephone: 41(22) 34-90-55
Telex: 22647 ITGE CH

the Verbatim distribu- “Nothing
tors listed on the facing is":,t“ir‘"‘;’;"{;';ft",, %

page. Our distributors
will also be delighted
to supply you with
quality Verbatim
diskettes and
cassettes.
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RSX-11 Family
Extended to Include
Forms Management

Extensions to the FMS-11 forms
management software allow its use not
only on small and medium systems but
all PDP-11 minicomputers and ter-
minals running the RSX-11 operating
system. Consisting of a series of utility
programs that use key VT100 terminal
features, the package, from Digital
Equipment Corp, Maynard, MA 01754,
enables screen equivalents of standard
forms to be developed.

The revised implementation sup-
ports applications written in FORTRAN
IV, FORTRAN IV-PLUS, BASIC-PLUS-2,
COBOL, and MACRO-11. Applications
programs can call for data input;
neither compilation or linking is re-
quired to bind the application to the
terminal driver. All user and terminal
1/0 functions are developed separately
from the program and data processing
aspects of the application.
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Improved Software
Expands Capacity of
Multiterminal Computer

Software improvements for RX30
Marathon multiterminal computer
systems save time, and provide greater
security, capacity and ease of use.
Among the enhancements developed
by Rexon Business Machines Corp,
5800 Uplander Way, Culver City, CA
90230, is a direct file access method
based on a variation of B-tree
technology which greatly reduces the
time required to generate a record in a
direct file, while keeping access times
for growing records constant.

The security feature protects pro-
prietary software from unauthorized
distribution. A pair of coded plugs are
provided to authorized users. Insertion
of both plugs permits unlimited access
to software; without them there is no
access.

In addition, the number of files
which may be resident on one disc has
been increased from 736 to 1500. The
number of devices that may be opened
concurrently from one task has also
been increased from the standard 8 or
10 to a maximum of 63.
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Hardware/Software Pack
Achieves Interactive
Graphics with VAX

Graphic 7 display system users can
achieve interactive stroke/refresh
graphics with the DEC VAX-11/780 by
programming in FORTRAN subroutine
calls. This capability is provided by the
5714 high speed parallel DMA interface
and 7771 VAX 1O driver software
package offered by Sanders Asso-
ciates, Inc, Daniel Webster Hwy S,
Nashua, NH 03061.

Written in VAX assembly language,
the 10 driver runs with the VMS
operating system. Both hardware and
software of the Graphic 7 system are
compatible with the DR11-B interface
option in the VAX.

The model 7764 FORTRAN support
program for the display system permits
the user to work in his own coordinate
system using FORTRAN subroutine
calls. This program’s multiple paging
feature allows highly interactive tasks
to be performed with dynamic image
movement and modification.
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Interactive Software
Serves in Online
Program Maintenance

An online program maintenance tool,
PROMT is an interactive terminal
oriented software product that pro-
vides easy to use facilities for program
development, library maintenance,
data entry, and job submission.
Developed by Goal Systems Corp, PO
Box 29481, Columbus, OH 43229, the
software runs as an application under
the Westinghouse WESTI teleprocess-
ing system.

PROMT’s editor supports full scan
capabilities to allow complete data
manipulation facilities. Commands
may be concatenated and a procedure
facility is available. A complete
POWER/VS interface includes submis-
sion of jobs, output examination, and
alteration or deletion of jobs. Any
source, relocatable, procedure, or core
image library can be maintained via
PROMT. All functions can be password
protected. Complete normal restart
and crash recovery features are pro-
vided.
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Where to order
Verbatim’s
re-invented

wheel:

ARIZONA

Arizona Media Systems
(602) 959-8397

Gold Mind Systems

(602) 244-1810

Lebus Data Centers

(602) 277-3395
CALIFORNIA

Advanced Computer

(213) 820-2136

American Data Supply
(213) 891-1811

Basic Systems Corp.

(213) 673-4300

Computer City

(714) 549-7749

Computer Media

(714) 565-7802

Cybernetics

(714) 848-1922

Devoke

(415) 494-7511

FSI

(213) 705-4202

Golden State Data Products
(408) 295-9922
International Data Equipment
& Accessories, Inc.

(408) 988-6444

Kalleens

(415) 495-6330

Quiet Designs of California
(408) 739-5215

CANADA

DynaMedia Computer Products
Don Mills, Ontario

(416) 441-1595

Dyna Media Computer Products
Montreal, Quebec

(514) 739-3183
CONNECTICUT

Associated Computer Products
(203) 261-6504

Hartford Office Supply Co..Inc
(203) 525-8641

FLORIDA

Computer Supply Corp
(305) 620-6400

Tech Data Corp

(813) 577-2794

GEORGIA

Data Associates

(404) 252-9818

Forms & Supplies, Inc
(404) 452-0620

National Electronic Computer
Supplies

(404) 351-2364

ILLINOIS

Maggs, Lid

(312) 282-6966

INDIANA

Lee Allen & Associates, Inc
(317)842-7240

KANSAS

American Business Supply,Inc
(913) 492-4010

Inland Associates

(913) 362-2366
MASSACHUSETTS

George Blanco & Sons, Inc
(413) 274-3838

(800) 279-5960 (for MA)
(800) 628-5086

CPU Industries

(617) 242-3352

(800) 343-6525

Grady & Associates

(617) 935-7950

A.W. Mayer

(617) 965-1111

Newmar Computer Supplies
(617) 245-7960

(800) 225-4435

MICHIGAN

Harold Ray Lucas Co

(313) 884-7602

Robert Fairbank&Associates
(313) 355-3372
MINNESOTA

Fireside Computer Support
Products (612) 861-1603
MISSISSIPPI

Kuykendall Computer Supply
(601) 969-5937

MISSOURI

Inland Associates

(314) 821-3742

NEW JERSEY

Guckes Brothers

(609) 665-9044

Misco

(201) 946-3500

Technical Electronic

Distributors

(201) 384-8000

NEW MEXICO

Information Management

(505) 292-3166

NEW YORK

Computer Resources Co

(607) 748-8959

(212) 736-4310

Mad Data Products, Inc

(716) 694-0044

OHIO

Arrow Electronics, Inc

(513) 761-5432

DAK Supply Corp

(216) 238-0102

Logic General Corp

(216) 464-2850

(800) 321-8908

OKLAHOMA

Indel-Davis, Inc

(918) 587-2151

Tel-Tex

(405) 947-3797

OREGON

Century Business

(503) 227-3815

Data Card

(503) 620-6995

Western Word

(503) 227-3216

PENNSYLVANIA

Computer Resources Co.

(215) 439-1717

(717) 238-5366

Keystone Forms & Supply Co

(412) 341-2001

Used Computers, Inc.

(215) 647-1881

SOUTH CAROLINA

Earl Butler & Company

(803) 256-2199

Mini & Micro Supplies

(803) 271-7778

Southern Systems, Inc

(803) 669-2027

TENNESSEE

McGregor Printing Corp

(615) 361-8465

TEXAS

Compuquip

(713) 937-9193

Dataquip, Inc

(713) 757-1111

Excell Data Products, Inc

(817) 265-1188

Indel-Davis, Inc

(214) 358-5481

(713) 785-5410

Midwest Magnetics, Inc

(214) 233-1404

Tel-Tex

(713) 868-6000

(214) 231-8077

(512) 451-8201

VIRGINIA/WASHINGTON,
D.C. METRO AREA

Capitol Consultant

(703) 684-7260

Mag Systems, Inc

(703) 631-0344

(804) 282-0544

Metropolitan Ribbon & Carbon

(703) 451-9072

Word Processing Services,Inc

(703) 522-9673

‘Word Systems

(703) 821-1500

WASHINGTON

Data Card

(206) 633-4346

Data Northwest

(206) 284-9094

Western Word

(206) 285-1701

“Buy a sample order
get one free.

Call your local
distributor

on this Liszt.”




DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Applying Microprocessors to Machine Tool

Controller Design, Part 1

Thomas A. Seim

Desert Microsystems, Incorporated, Pasco, Washington

This design case study has been divided into two
parts. Part 1 carries the discussion through linear
interpolation and data representation; Part 2, to be
published in April, begins with parabolic interpolation
and completes the review.

Once strictly the province .of specialized controllers and
minicomputers, numerical control applications are now
commonly handled by microcomputers. For instance, all
normal functions found in a 5-axis contouring controller
can be performed by an 8080 microprocessor, almost en-
tirely in software. The key is the careful partitioning of
software functions and the simplifying of computations.

In a typical example, a controller that provides ultra-
high precision utilizes a moderate performance minicom-
puter. Positional information is maintained to tenths of
microinches and key variables to 64 bits. This computer
system uses virtually no special purpose hardware since
all control functions are performed in software. However,
it is feasible to replace the minicomputer with a micro-
processor based controller, thereby simplifying the pro-
cessing requirements for typical numerical control ap-
plications.

Numerical controllers move machine tool slides and
rotary tables in response to digital commands from a
paper tape reader or a control computer. Servo drives
replace handcranks and gear driven screws on the ma-
chine tool. Some systems also have measurement devices,
such as laser interferometers, attached to the slides for
position feedback. Early controllers were built with cus-
tom digital logic and magnetostrictive delay lines for
memories.

For economic reasons, the first use of computers in-
volved control of several machine tools. This configura-
tion—known as direct numerical control (DpNC)—was
generally unsuccessful due to cost and reliability prob-
lems. However, as minicomputer prices dropped, it be-

86

came practical to dedicate a single computer for each
machine tool. Called computer numerical control (cnc),
this technique has enjoyed greater success than DNC
systems.

Numerical controllers fall into one of two categories:
point-to-point and contouring. Point-to-point controllers
precisely position the machine tool to discrete points
only; the path between points is of no importance. Ex-
amples of applications using point-to-point positioning
include a numerically controlled drill press or spot
welder. On the other hand, milling machines and lathes
require precise control of the path of the cutter between
prescribed points. In these applications the controller
drives the machine tool through a specified contour,
which may be a straight line or, in more complex con-
trollers, a parabola or a circle.

Core of many numerical controllers is the digital
differential analyzer (ppA). This circuit simultaneously
generates servo commands for linear contouring and
keeps track of the distance traveled. Combining func-
tions in this manner was ingenious at the time digital
circuitry was expensive. Some designs have tried to
duplicate the ppA function in software, but with mixed
results. The major problem is that the ppA function must
be executed at relatively high speed (10,000/s) to pro-
vide reasonable servo control. Adapting this technique to
microprocessors rapidly saturates their processing capa-
bilities.

One solution lies in analyzing numerical controllers as
separate sampled data systems, optimizing each function
according to requirements of the application. To date,
the use of microprocessors in numerical controllers has
been limited by their reduced computational capacity. Yet,
with careful system design, the capacity of many 8-bit
microprocessors is more than adequate for complex
numerical control applications.

COMPUTER DESIGN/MARCH 1980



I/OSYSTEMS

FROM OPTO 22

Huntington Beach, California . . . Opto 22, originators of
the industry standard 1/O system, announces the second
generation in /0 Systems in both serial and parallel
configurations.

SERIAL ADDRESSABLE RACK (PB 16S1)
Communication with multiple input/output stations.

32 station address capability per serial loop.

Up to 16 power I/O modules per station.

Switch selectable baud rate.

Opto 22 provided firmware includes message protocol,
event counter, self test, watch dog timer and more.
Plug in modules provide choice of:

1. 20 Ma Current Loop.

(PB 16P1)

2. RS 422 Balanced Differential Drivers and Receivers.
3. Optically Coupled Drivers and Receivers.
4. RS 232

PARALLEL ADDRESSABLE RACK (PB 16P1)
Bidirectional Communication with input or

output modules.

64 station address capability.

Up to 16 Power Input/Output modules per station.
50 Conductor Daisy-Chain cable connects all racks
to host controller.

On-board station address select switch.

15272 Relay Circle, Huntington Beach, CA 92649
(714) 892-3313

Another Opto 22 product available for immediate shipment.
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What's the best
display system
for you?
Ramtek has the
right choices to
fit your needs—
and budget.

Graphic displays make your
computer data work harder. Color,
gray scale, or black and white,
simple or sophisticated, you'll find
what you need in Ramtek’s broad
line of raster scan systems, the
most complete in the business.

Need a management
information system?

Ask us about our Colorgraphic
terminals. Full color and full graphic
capabilities in economy or
optimum performance models. Or
select our PASCAL-based Color-
graphic computers for stand-alone
applications.

Want all the
sophistication
you can get?

Our 9000 series is modular for
your customized applications;
the 9050 pre-packages the most
popular features for budget-
sensitive applications. The power-
house 9400 sets the state of the
art in resolution, vector writing
speed and image manipulation
capabilities.

(No one knows more

Special for
process control.

The 2000 series is specially
designed for process-control
applications.

Require stand-alone
capabilities?

Ask us about our 3000 series,
color and black and white
graphics and imaging systems
designed to off load
your CPU.

More monitors than ever.

Ask us about our 37 different
models of monitors. We offer
color, gray scale, black and
white, a choice of phosphors,

a variety of screen
resolutions to 1024 lines,
and screen sizes to 25"




What else can you ask for?

Our hard copy color cameras and
large screen projection systems,
about interfacing to hard-copy color
copiers, printer-plotters, and about
our complete line of interactive
devices: keyboards, light pens,
joysticks, trackballs and graphic
tablets.

Intelligent alphanumeric
terminals, too.

Ask us about our 8000 alpha-
numeric terminal series. There are
three basic models (including one
especially for UNIVAC users)
plus options to customize them for
almost any data entry or tele-
communications use.

_—\ Why rasterscan?

Raster scan has become the preferred technology
. whenever computer-based information and images
\ must be displayed. To find out what raster scan is
\ and how it compares with alternative display
\ technologies, write for “Raster scan, the display
technology of the 80's’’ It's Issue Number 2

/ of Ramtek’s “USE OUR EXPERIENCE" series.

Ask today.

For complete information on the
Ramtek system that best fits your
needs, write Ramtek, 2211 Lawson am
Lane, Santa Clara, CA 95050. Or,

call your nearest Ramtek Office. Our experience shows.
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REGIONAL OFFICES: Santa Clara, CA (408) 988-2211, Newport Beach, CA (714) 979-5351, Seattle, WA (206) 838-5196, Albuquerque, NM (505) 298-2200,
Dallas, TX (214) 422-2200, Maitland, FL (305) 645-0780, Huntsville, AL (205) 837-7000, Chicago, IL (312) 956-8265, Cleveland, OH (216) 464-4053,
Dayton, OH (513) 278-9461, Washington, DC (301) 656-0350, Metropolitan NY (201) 238-2090, Boston, MA (617) 862-7720, Netherlands 31 2968 5837.




DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Digital Differential Analyzer

A digital differential analyzer (ppA), which approxi-
mates the integration of a function by summation, solves
differential equations for use in machine tool controllers.
Consider the simple differential equation to describe
linear motion in dimension x:

X = X0+ %9 (1)
where
x = dx/dt

Eq (1) can be solved by digital circuits (Fig 1) that
add the integrated value to the sum when given an add
command; these commands are issued at a constant fre-
quency for integration with respect to time. The initial
integrand value is %, and may be changed during inte-
gration with the increment/decrement command. In a
machine tool control application, the overflow output
directs a slide positioning servo to move a small incre-
mental distance, such as 0.001” (0.025 mm). Overflows
from the sum register represent the integral and occur
at an average rate proportional to x (velocity command) ;
the total number approximates the integral of velocity
over time. A velocity command of 75% of full-scale
velocity is illustrated.

Overflows ensue at irregularly spaced intervals, a
major problem for stepping motors. A solution to this
problem generates overflows at a higher rate than nec-
essary and then divides them with a counter to the
desired rate. This averages the pulse rate, but it requires
additions to be performed much faster than before.

The addition rate makes it impractical to implement
DDA algorithms in software, especially when using micro-
processors. Other difficulties arise when cascading DDA
circuits for higher order functions, such as parabolic
interpolation, since the errors may be integrated from
one stage to the next at an unacceptable level.

Sampled Data Control Systems

Sampled data systems process signals by transforming
them to discrete points with a sampler. Digital circuits
in general and computers in particular are ideally suited
for complementing sampled data systems because of their
incremental structures. Originally, analog circuits with
actual samplers were used to construct sampled data
systems, but that quickly changed as digital computers
became readily available.

A fundamental requirement of all sampled data sys-
tems is that the sampling must be at least twice the rate
of the highest frequency applied to the inputs (Shannon’s
theorem). In numerical control applications, sampling
will depend on the performance required of the machine,
but is usually very slow (envision the rate at which a
tool slide could be made to oscillate back and forth).
Nonetheless, the sampling rate should be moderately
high to minimize errors unavoidably created by repre-
senting a time-continuous signal with discrete points.
Consider, for instance, a machine with 0.001” (0.025-
mm) position feedback moving at 1”7 (254 mm) /s.

90
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Fig 1 Digital differential analyzer circuit. DDA
adds initial value of velocity, X, to sum register
at fixed rate. Overflows occur at frequency pro-
portional to x and may be used as commands
to incremental positioning system. However,
pulse to pulse periods will probably still vary

Sampling positions at a rate of 100/s will result in data
changing about 10 units/sample, which may seem ex-
cessive if 0.002”” (0.050-mm) accuracy is specified. This
may be more than adequate when compared to the upper
frequency response of the slide, which may be 10 Hz.
Mechanical frequency responses rarely exceed 200 Hz
(for very high performance servos), and heavy machine
tools are usually limited to a few hertz or less.

Linear Interpolation

The fundamental control procedure drives the machine
tool in a straight line path between two points [Fig
2(a)]. Computing points along the path is called
“interpolation” or, since it is a straight line, “linear
interpolation.” (Other types of interpolation are circular
and parabolic.) The interpolation process occurs in the
block labeled “contour generation” [Fig 2(b)], which
is fed the interpolation endpoints, x; and y;. A sequence
of discrete points representing the contour is fed to two
position feedback control loops, one for each axis.
Machine tool slides move from one position to the next
in a series of small steps whose size is dependent on
the velocity and the sampling rate. The previously men-
tioned step size of 0.001” (0.025 mm) between samples
would probably be unacceptable if the slides actually
moved nonuniformly, speeding up as the position is
incremented, and stopping until the position is up-
dated again. A servo feedback control loop prevents
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EXPLODING
Some

About
CORE MEMORIES

for Military and Other Severe Environments

Myth No. 1: “Core memories are more expensive”

® FACT NO.1: “Core memories cost considerably less than
semiconductor memories”

Myth No. 2: “Core memories use more power”

® FACT NO. 2: “Core memories use less power than
semiconductor memories”

Myth No. 3: “Core memories are larger”

® FACT NO. 3: “Core memories take up less space than
semiconductor memories”

All this and non-volatility, too...!

FREE core memory FACT booklet.

O Please send me the free core memory FACT booklet.

O | have an immediate requirement. Please telephone me.
O No hurry but have application engineer contact me.

O | have a possible future need. Contact me in

Mail coupon for the whole story...

Month

Name
Dept./Mail Station
Company
Address
City
State/Zip
Telephone/Area Code/Extension

Mail to: EMM-SESCO
20630 Plummer Street, Chatsworth, CA 91311
Sales Communication Dept. EM

EMf sesco

Severe Environment Systems Company
A Subsidiary of Electronic Memories & Magnetics Corporation

20630 Plummer Street » PO. Box 668 « Chatsworth, California 91311
Telephone: (213) 998-9090 - Telex: 69-1404
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

this from happening; instead, the feedback loop main-
tains approximately the correct machining velocity be-
tween samples [Fig 2(c)]. This is the principal differ-
ence with the ppA technique, which attempts to regulate
on a much finer scale. The computational process used
is identical to the ppaA, but the system design philosophy
is substantially different.

To understand the contour generation process it is
helpful to begin with the basic equations of motion.
These are first presented in continuous form and are
then converted to their discrete counterparts. For a first
order system, the continuous equations of motion are

Xl.
x=xo+‘f x dt
Xo

and

Sy
y=yo+f y dt (2)

o

Integrals are approximated by a summation

xl . . .
f xdt = 3'x At (3)
X

o

This operation is performed at discrete intervals in time
(At is the sampling period). Instead of being continu-
ous variables, the values of x and y are also computed
at discrete intervals. In the following discrete formula,
the particular interval is represented by the subscript i:

X = x + ).('At (4)

The continuous equation of motion is approximated by
executing this computation from x; = x, to x; = x,
where the number of iterations depends on the values of
velocity, %X, and the: sampling period, At. This single
equation is all that is needed to implement a linear inter-
polator.

Fig 2(c) illustrates a few steps of the interpolation
process on a magnified scale. Commanded position in-
creases by relatively large steps at every sampling point.
Initially, the x slide is not moving, creating an error.
This error generates a servo command, accelerating the
slide. After a few samples, the slide is closely tracking
the commanded position, and the velocity between
samples is constant.

Data Representation

A vital aspect of digital designs, whether using hard-
ware or software, is the representation of data within
the system. Selection of the format must not only satisfy
the accuracy requirements, but also consider errors in-
curred during computations such that the system accur-
acy is within specifications. Data must be stored efficient-
ly for the shortest computation time and, in some cases,
minimal memory utilization. Since numerical controllers
are used with many types of machine tools, any data
representation analysis must make compromises.

A key format is positional data. Representing 100"
(254-cm) spans to 0.001” (0.025-cm) resolution requires
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Fig 2 Linear interpolation. Contouring system has
logic for each axis to generate intermediate points
from endpoints (a). Intermediate points are fed to
position servos to achieve smooth motion. Feed-
back control operates from error, or difference, be-
tween commanded and actual position to develop
drive command (b). Interpolation steps are shown
in (c)

five decades of range. With 10 bits required per three
decades (in binary), 17 bits plus 1 sign bit are sufficient.
Several bytes are used to store each set of data (three,
in this case), leaving six extra bits of precision. These
are stored in consecutive memory locations [Fig 3(a)].

The precision that has to be carried in the discrete
motion equation is much greater than the position data.
A requirement of this computation is that for any move-
ment the maximum error is =1 least significant bit
(LsB). Since 1 LsB is already one sixty-fourth of the
specified control system accuracy, the error contribution
during interpolation is negligible. Sixteen extra bits are
added to the computation to meet this goal [Fig 3(b)],
for a total of 40 bits—or five bytes—of precision being
carried. Presuming that X;°At is accurate to 40 bits, the
total error depends on the number of iterations which,
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R24.The first 2400 bps
modular modem.
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Rockwell’'s compact MOS-LSI modem
gives new physical design freedom.

]

Rockwell’s R24 Modem is the
most compact 2400 bps MOS-LSI
modem available today. Its small
sizeand modularitygive designers
a whole new form factor flexi-
bility. Requiring only 25 square
inches of system area, the R24
is ideal for terminals and com-
munications equipment.

The R24 provides functional
flexibility also. Of its 3 modules,

one is the transmitter, two the
receiver. Terminal designers can
offer transmit-only or receive-
only options. And, the R24 is Bell
201 B/C and CCITT V.26 and
V.26 bis compatible.

With its major functions in
LSI circuits, the R24 is solid-state
reliable and economical. It can
be configured for operation on
either leased lines or the general
switched network. And, each low-

profile module can be plugged
into standard connectors or wave
soldered onto system PC boards.

A new generation of modems
from the company that’s delivered
more high-speed modems than
anyone in the world. That’s
Rockwell Micropower!

For more information, contact
Modem Marketing, Electronic
Devices Division, Rockwell Inter-
national, P.O. Box 3669, RC 55,
Anaheim, California 92803.

(714) 632-5535.

’l Rockwell International

.where science gets down to business
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS
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Fig 3 Consecutive memory locations. Machining
data require more accuracy than afforded in one
8-bit byte; multiple precision data are stored in
consecutive steps (a). Because accuracy is still
insufficient for interpolation calculations, two extra
bytes are carried for total of five bytes

in turn, is a function of the elapsed time during inter-
polation. An error in the LsB will propagate to the posi-
tion data bits after 65,000 iterations, or 650 s at a 100-
Hz sampling rate. Any combination of machining veloci-
ties and distances taking no more than 650 s will keep
the interpolation accurate to within 1 LSB.

The term x;*At is calculated prior to starting inter-
polation; since it is a constant, it need only be com-
puted once. Values for x will generally not be provided
as input data, which states the “feedrate” between given
points (the velocity along the machining path). The
x and y velocities can be computed from

. Ax;

Xi = m (FEEDRATE)
and
Yo =____An (FEEDRATE) (5)

(Axg® + Ay®) 2

where Ax; = x;41 — Xx; and Ay; = y;4; — yi. A burden
is placed on the software if this feedrate has to be com-
puted to 40 bits.

A N R R RN N R RN RN RN R R R
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Totul system capability

for discrele wire and
twisted pair cable.

When your design calls for discrete wire or twisted pair cable,
we have three complete mass terminated interconnection
systems that are designed to give you reliable connections
and save you money in the process. Namely, the MTA .100"
and .156" ¢ single row interconnection system, featuring:

« reliable wire-to-post or card edge interconnects

¢ capability to mix wire and cable

* high speed application tooling for complete

harnesses in seconds
* tin or gold plate
e power capability

.100" ¢ double row AMPMODU interconnection
system, with features like:
¢ higher density capability
* capability to mix wire and cable in the same assembly
¢ unique contact design which incorporates insulation
support
¢ modular housing designs
« complete line of headers with over 4,000 variations.

For .085" centerline applications, use the CHAMP
connector system, which features:

* telecommunications-style housings

e wire-to-wire, wire-to-panel, or pc board

application capability

¢ |EEE #488 interface

* jacketed cable capability

For more information on these and other mass
termination capabilities, call the Mass Termination Information
Desk at (717) 780-8400. Or write us. AMP Incorporated,
Harrisburg, PA 17105.

AMP has a better way.

ANMP
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DISPL AY DE VICES

An all-new line of data display monitors is now being
manufactured by Bell & Howell-Fernseh for OEM
applications.

Available in 5-, 7-, 9-, and 12-inch screen sizes.

Wide range of options—hundreds of possible configurations
¢ 15.75 KHz, 16.2 KHz, 18.6 KHz or other scan rates
* Dynamic focus — standard
*EIA P4, P31, P39, or P42 phosphors
¢ Kits and metal chassis available for all screen sizes

For more information about these new data display moni-
tors, contact Bell & Howell-Fernseh Display Devices, 4000
Birch Street, Newport Beach, CA 92660, (714) 752-7602.

FERNSEH mnc

the Video Corporation of

Bell & Howell and Robert Bosch
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

INPUT:
il ADDRESS of 4t
€ ADDRESS OF ;

ox

OUTPUT:  x; IS REPLACED BY SUM

MADD5:  LDAX D GET FIRST BYTE OF ONE ARGUMENT
ADD M ADD FIRST BYTE OF OTHER ARGUMENT
SIX D SAVE FIRST BYTE OF SUM
INK D ADVANCE DATA POINTERS TO
ING H NEXT BYTE
LDAX D REPEAT SEQUENCE FOUR TIMES
ADC M EXCEPT USE "ADD WITH CARRY"
SIX D INSTRUCTION TO PASS CARRIES
IN D BETWEEN BYTES
INK H
LDAX D
AC M
STX D
INK D
ING  H
LDAX D
AC M
STAX D
IN D
INK H
LDAX D POINTERS DO NOT NEED TO BE
AC M INCREMENTED AFTER LAST
STAX D ADDITION
RET

Fig 4 5-Byte addition subroutine.
Coding without loops provides short-
est possible execution time

Fortunately, examination of the extreme cases shows
that floating point arithmetic with 24-bit mantissas is
sufficient. To make 65,000 iterations without position
overflow, |Xx*At| must have 16 leading zeros, or 24 bits
carried in the computation. For the unlikely case where
x*At| is a fullscale value, only one iteration is possible
without overflow. This also requires only 24-bit pre-
cision. Note that 40-bit precision is not necessary, but
40-bit range is. This observation allows the use of avail-
able floating point software packages.

The principal piece of software needed for the inter-
polation process is a 5-byte addition routine. Fig 4 is
a program listing of such a subroutine for the 8080
microprocessor. Memory addresses of x; and X°At are
loaded into the D,E and H,L register pairs, respectively.
This subroutine executes in 86 us (8080 at 2 MHz), or
less than 1% of the sampling interval. Clearly, this oper-
ation would not be a limiting factor in the number of
axes that one microprocessor can control.

AMP

The only mass terminated
coaxial cable
in the world.

Thanks to an AMP breakthrough in ribbon coaxial cable
design, you can cut your coax cost with mass termination.

In any length assembly you require, and without degradation
of system performance or the need for board redesign.

The reason is that our ribbon coax cable is made up of
individual coaxial cables, each with a solid center conductor
and a foil wrapped drain wire shield. Enabling you to make
reliable mass terminations anywhere along the cable.

We also have a complete line of ribbon coax cable and
connectors that feature:
¢ 50, 75, or 93 ohm ratings on .100" centers
¢ 95 ohmrating on .125" centers
« standard .0252" post mating and
paddle board types
¢ board mount pin headers and
1/0 post compatibility
Together, our connectors and cable provide a reliable,
multiple circuit assembly that is unmatched in simplicity of
design and ease of termination. So whether you order
complete assemblies, or opt for the cable, connectors, and
tooling to make your own, your coax applied costs go down.
For more information on this and other mass termination
capabilities, call the Mass Termination Information Desk
at (717) 780-8400. Or write us. AMP Incorporated,
Harrisburg, PA 17105.

AMP has a better way.

ANMP
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PROCESS COMPUTER SYSTEMS ENGINEERS

Join Aramco Services Company
in Houston for top salares,
unique experience

When Aramco Services Company, a wholly
owned subsidiary of Aramco, the largest
oil-producing firm in the world, hires you as
a process computer specialist, you’ll get a top
salary. Plus a great benefits package. You’ll
also be starting out on what could be a very
rewarding Aramco career position.

Work in Houston on the world’s

biggest overseas projects
Aramco is the key firm involved in the devel-
opment of the energy resources of Saudi
Arabia.

Many Aramco projects are very large in
scope, complexity, and in the application of
advanced technology. There are challenging
smaller projects, as well.

Many of the projects are supported in
Houston by process computer specialists who
serve as the key liaison between Saudi Arabia
and U.S. vendors or turnkey contractors.
Often, the smooth start-up and trouble-free
operation of a project costing millions, or
even billions, are aided by an individual or a
team in Houston.

Can you think of any other place in the
country quite like this where you could start
to carve out such an interesting career?

This could be the job

you’ve waited for
In this key job supporting major Aramco
projects, we require process computer software
engineers with BS degrees in engineering,
math or computer sciences, and 3 or more
years’ experience in various real-time pro-
cesses or SCADA projects.

We also need process engineers with BS de-
grees in chemical engineering, and 3 or more
years’ experience in designing and maintain-
ing process computer and instrumentation
systems.

Process computer hardware systems engineers
are needed with BS degrees in electrical engi-
neering, computer science or engineering
technology, plus 3 or more years’ experience
in designing and maintaining process com-
puter and instrumentation systems.

You’ll be based in Houston, but from time
to time you will be required to travel to ven-
dors in the U.S. and to field sites in Saudi
Arabia. :
Interested? Send us your résumé and we’ll
get back to you very soon. Write: Aramco
Services Company, Section DOM, Dept.
CD030080JSA, 1100 Milam Building, Hous-
ton, Texas 77002.

ARAMCO/ OS]

SERVICES COMPANY, DOMESTIC
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

DC&AS BRIEFS

AC/DC Threshold Sensing Optocouplers
Designed For Industrial Control
Computer Input Boards

Guaranteed input threshold specifications and logic com-
patible output are features of the HcPL-3700 voltage/
current threshold detection optocoupler introduced by
Hewlett-Packard Co, 1507 Page Mill Rd, Palo Alto, cA
94304. Combined in the device are a threshold sensing
input buffer 1c, made up of a reference voltage circuit
and a comparator that compares the input signal with
the reference voltage; an internal LED that lights when
the threshold is reached; and a high gain photon de-
tector. Hysteresis is provided in the input buffer circuit
for extra noise immunity. An open collector output pro-
vides both TTL compatible saturation voltages and cmos
compatible breakdown voltages.

Circle 450 on Inquiry Card

Setpoint Controllers Add Alarm or
Control Capability to Digital Panel Instruments

Self-contained instruments with front panel thumbwheel
switches for setting high and low limits, the AN2580
and 2581 digital setpoint controllers add alarm or con-
trol capability to any digital panel instrument. The
AN2580 has a single set of thumbwheel switches and
can be preset for only one limit; the 2581 has two sets
of switches for two limits. The instruments compare
sign and magnitude of digital inputs with the preset
limits and generate outputs relevant to the comparison.
Control action begins when a measured variable reaches
one of the limits.

Both units, offered by Analogic Corp, Audubon Rd,
Wakefield, ma 01880, include high impedance TTL/CcMOS
compatible inputs with programmable logic sense. The
plastic cases fit a standard DIN/NEMA cutout (92 x 45
mm). Basic units are powered by 5 Vdc at 20 mA and
provide open collector output control signals capable
of sinking up to 50 mA at up to 30 Vdc. Standard
power options include choice of 8 to 28 Vdc and 110

or 220 Vac.
Circle 451 on Inquiry Card

Tolul sysiem capability for
.030” ¢ Ribbon Cable.

Four complete assembly systems give you all the capability
you'll ever need in .050" ribbon cable.

The AMP-LATCH and AMPMODU .100" ¢ two row
interface systems, featuring:
* compatibility with over 4,000 header variations
* post, receptacle, paddleboard, pip, and
card edge styles
* capability to mix wire and cable
in the same assembly
* mass terminated shielded cable capability
without cable preparation
 daisy chain capability
* precision tooling and cable for lower rejection rates
* assemblies on quick delivery
* compatibility with 20 to 30 AWG cable

For RS 232 applications, there are AMPLIMITE HDF
connectors, which feature:
* subminiature D configuration
* choice of 9, 15, 25, or 37 positions
and mating headers
* daisy chain capability
* compatibility with AMP filtered connectors

And, for .085" ¢ application, there are CHAMP connectors,
featuring:

* telecommunications-style housings

* wire-to-wire, wire-to-panel, or pc board

application capability

* |EEE #488 interface

* jacketed cable and discrete wire capability

For more information on this and other mass termination
capabilities, call the Mass Termination Information Desk
at (717) 780-8400. Or write us. AMP Incorporated,
Harrisburg, PA 17105.

AMP has a better way.

ANMP
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LINANTAGE:
FLEXIBILITY

Another way the Model 730 aces the competition!

Centronics’ Model 730 miniprinter shatters the rules of
the game. Greater flexibility than any printer is one of
the reasons why.

APPLICATIONS FLEXIBILITY Now you can meet
a wide range of applications requirements with just a
single printer: the Model 730. Payroll checks on pre-
printed continuous forms. Inventory listings on fanfold.
Direct mail on company letterhead. General informa-
tion on roll paper ... and change from one to another
quickly.

INVENTORY FLEXIBILITY Model 730’s versatility

means no more costly inventories of limited-use printers.

Stock only one set of spares. One set of service tools.
Train to service only one highly reliable machine.
INTERNATIONAL FLEXIBILITY To make your over-
seas marketing easier, international models of the 730
can print 96 character U.S., British, French, German,
Italian, and Swedish/Finnish. Available in all
standard international power
requirements.
Here are more reasons why the
Model 730 is the newest sensation
on the circuit.

CIRCLE 66 ON INQUIRY CARD

Its simple design ensures reliability. Combine that with
an attractive purchase price and you have a very low
cost of ownerlship.
Although it's surprisingly affordable, Model 730
sets new quality standards. Its 7x7 dot matrix produces
crisp, clean characters, and its quiet, compact, and
stylish design makes it welcome in any environment.
Best of all, because of Centronics’ manufacturing
capabilities, volume delivery is assured.
ADVANTAGE:MODEL 730 Model 730 leads the way
to a whole new era. Naturally, it’s from the leader: Cen-
tronics. No other company can match our strong serve
in performance, selection, and value. And every Cen-
tronics printer is backed by one of the largest world-
wide service organizations of any independent printer
company.
On flexibility, features, price, and support, the Model
730 is a clear winner. For more information on
products or employment opportunities,
please write or call today: Centronics
Data Computer Corporation,
Hudson, New Hampshire 03051
(603) 883-0111.
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Traffic Registration Induction Loop
Detector Is Controlled by Microprocessor

A microprocessor controlled loop detector, said to be
the world’s first, measures highway traffic loads in a
more exact manner than previously possible. Introduced
by Siemens AG, Postfach 103, D-8000 Munich 1, Fed-
eral Republic of Germany, this product is not marketed
in the United States but is available for application in
other countries. Sensitivity of the M-detector can be
set over a wide range. For instance, it can be high
if all vehicles, including bicycles, are to be counted or
if the detector is to be imbedded beneath a very hard
road surface. If loop inductance changes over a long
period of time, the microprocessor adjusts the sensi-
tivity; in addition, an error detection circuit alerts the
control processor if a short circuit or loop interrup-
tion occurs.

Circle 452 on Inquiry Card

Energy Management System Available for
Buildings Using Over $1000/Month Fuel

Logical and efficient control of energy systems in com-
mercial buildings consuming fuel at a cost of more than
$1000/month can be maintained at a savings with a
microprocessor based system that senses and adjusts
heating, ventilating, air conditioning, lighting, humidity,
and machine loads. The AET 8/16 energy management
system, from Atlantic Energy Technologies, Inc, 55
Lake St, Nashua, NH 03060, provides 16 variable inputs
for measurement of environmental factors and 8 out-
puts, as well as 8 switch inputs, realtime clock, timers,
and both telephone and Rs-232-C communication links.
The standalone controller can be interfaced to a cen-
tral processing unit if desired. Included in the system
are data logging and arithmetic capabilities, RAM with
battery backup, and self-diagnostics.

Circle 453 on Inquiry Card

Positioning Servo Interface Links
Microcomputer Bus to Feedback Device

ps-10, a single-board Multibus compatible positioning
servo interface, directly connects an Intel Multibus pro-
cessor to an incremental encoder position feedback de-
vice. It is compatible with any incremental position
encoding system that provides phase quadrature signal
outputs and can obtain simultaneous position data for
multiaxis contouring motion control by slaving two or
more axes. Available from Controlsmith, Inc, 17 Airport
Rd, Nashua, Nu 03063, the interface provides an analog
voltage that is compatible with most velocity servo loops
and includes an onboard 12-bit incremental up/down
counter as well as inputs and logic levels for absolute
zero position sampling. Signal inputs are compatible
with TTL levels for maximum common mode noise re-
jection.

Circle 454 on Inquiry Card

Total sysiem capability
inwebbed cable.

AMP gives you three complete interconnection systems
that cover every conceivable application. With the
tooling, headers, mounting hardware and technical
support that goes with them.

MTA is our .100" and .156"' € single row connector family.
And it features:
* reliable wire-to-post connections
* capability to mix wire and cable
in the same housing
* tin or gold plate

Choose the AMPMODU system for.100" ¢ double row
applications. With these features:

* higher density capability

* wire and cable in the same assembly

* unique contact design which incorporates

insulation support

* modular housing designs

+ complete line of headers—over 4,000 variations

« compatibility with 20 to 30 AWG cable

The CHAMP connector system is also available for webbed
cable applications, featuring:

» telecommunications-style housings

» wire-to-panel or wire-to-wire capability

» |EEE #488 interface

« jacketed cable and discrete wire capability

Together, these three systems give you all the capability
you'll ever need in webbed cable applications. Plus the cost-
effectiveness of mass termination every time you apply them.

For more information on these and other mass
termination capabilities, call the Mass Termination
Information Desk at (717) 780-8400. Or write us.
AMP Incorporated, Harrisburg, PA 17105.

AMP has a better way.

ANMP
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A Workhorse That’'s A Winner...

At 1250 LPM

Model 5321 is an off-the-
shelf drum printer, already
engineered for your tough
jobs. Jobs that demand
heavy-duty print cycles, long
hours of reliable operation
and consistent print quality
— at high speed! This is a
full-size printer for
mainframe-size jobs.

Years of dependable
service in countless
installations have earned it a
reputation as “the workhorse
of the computer industry.”
The MDS 5321 is no slouch.
It can produce human-
readable or machine-readable
hard copy, on a wide 160-
column print line, 1-up, 2-up,
3-up or 4-up, at speeds to
1250 lines per minute*.

A variety of type fonts is
readily available. Gothic style,
IBM-compatible, ECMA,
OCR, and CMC 7 or E13B
MICR fonts — so important
in financial applications
where secure check
imprinting is involved.

The 5321 is completely
buffered. A full line of print
data with its associated
formatting instructions is
stored in memory while the
previous line is still being
printed. This means
maximum throughput and
no missed dates for your
production schedule — no
overruns on your print
budget!

*Using standard 48 contiguous
characters. 64, 96 and 112
character sets optionally available.

Consider the outstanding
features of MDS 5321:

® High-speed paper slewing
to 75 ips

® Additional tractor pins to
minimize tearing of form
holes

® [ow-inertia servo motors
to considerably reduce
maintenance requirements

® Quick-loading VFU
mechanism designed for
extended form-loop life

® Failure-proof sensing
switches for No Paper or
Paper Low conditions

® Advanced ribbon mech-
anism to assure maximum
usage of entire spool

® Optional extended inter-
face for additional status
monitoring.
CIRCLE 68 ON INQUIRY CARD

The 8-bit interface is
already in place. The next
move is yours. Whether
you're in the OEM business
or a systems house
specializing in custom
applications, it will pay you to
look into the MDS 5321.
Quantity discounts available.
Send coupon today for a
detailed Fact Sheet. Or call
collect, J. Hill at (315) 866-
5300 or J. Engstrom at
(714) 772-0803.

4l MOHAWK
l DATA
SCIENCES

————————
| Mohawk Data Sciences — OEM Division

| Palisade St., Herkimer, N.Y. 13350

| Please send me information on the MDS
| Model 5321.

|Name

lTitle

|
WV

| Company

: Street
| City
IState Zip

el 1

OI'm in a hurry. Have a representative call.
1™ co3so o " '
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Automatic System Produces NC Program
From Digitized Points on Drawing or Model

By simply tracing a desired tool path on a 2-dimensional
drawing with a stylus attached to a digitizer, or by
guiding the stylus along the outline of a model or a
sample part, the operator of the Automatic Parts Pro-
gramming System (APPS) can produce a numerical con-
trol program. The system reads lines/curves in a con-
tinuous flow of points and generates a minimum number
of straight line and circular interpolation commands to
represent the points. Alden Self-Transit Systems Corp,
N/c Div, 2 Mercer Rd, Natick, Mo 01760, reports that
the APPS computer accepts X, Y coordinates from the
digitizer, smooths the tracing, analyzes the points, and
generates a smooth sequence of circular interpolations
and straight-line commands that will reproduce the
trace. The system is based on a Digital Equipment Corp
ppP-11/03 microcomputer with dual floppy disc memory,
but software rights may be bought separately for suitable
existing computers.

Circle 456 on Inquiry Card

Control Programmers Maintain
Up to 200 Functions

Four additions to the microprocessor based pcp 7700
digital control programmer line have been introduced by
Honeywell Inc, Process Control Div, 1100 Virginia Dr,
Ft Washington, pA 19034. Models 770012 and 770013
combine a variable setpoint vs time programmer with
two or three controllers, respectively. Each controller
functions independently to provide individual outputs,
derived from the single programmed setpoint and indi-
vidual process variable output signals.

Model 770022, providing two channels of programmed
control, and 770033, with three channels, can configure
and store as many as nine master programs with a total
of up to 200 functions. Each master program includes
one subprogram for each instrument channel. A function
is entered as a segment in a subprogram, with all 200
functions distributed among all subprograms. Controller
outputs, individually controlled either automatically or
manually, may be current proportional, time proportion-
al, time proportional duplex, and position proportional.

Inputs are set and program progress is displayed on
7-segment LED displays in engineering units. Ramp rates
are programmable in 1° or 0.1° increments, or as a tran-
sition time between setpoints from 1° to 7999°. Event
timing can be set from 0.1 to 999.9 hours or minutes at
*0.1% accuracy. A self-diagnostic program for all elec-
tronics and displays is stored in permanent memory.
Circle 457 on Inquiry Card

Unmaiched cost-effecliveness
intransmission
cable assembly.

Now you can have all the performance advantages of
transmission cable—and the cost-saving advantages of
mass termination in one easily applied, completely
solderless assembly.

We can offer you these benefits because when we
mass terminate, it's done with slotted-beam technology. That
means you can use a more economical cable because the
need for expensive heat resistant dielectric is eliminated.

Here are some of the features you get with our transmission
cable connectors:

« designed for 50, 75, 90, or 100 ohm cable on .025" €

* compatible with shared or separate ground cables

* redundant dual gold-plated spring members at the

contact/post interface.

¢ 100" x.100" or .125" x .250" industry

standard interface

e common grounding buss

* selective ground pin out with programmable

application tooling that terminates in 40 seconds

The features of our connector combine to give you an
assembly with more controlled impedance. And that means
you've got the extra signal integrity to run higher data rates.
Reliably. And with the kind of cost-effectiveness never before
available.

For more information on this and our other mass
termination capabilities, call the Mass Termination
Information Desk at (717) 780-8400. Or write us.

AMP Incorporated, Harrisburg, PA 17105.

AMP has a better way.

ANMP
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Why Did ‘PCS’ Become ‘XYCOM'?

When you're prepared — and you know it — you can'’t
wait to get going.

Our time has come and we're ready. We even have a
new name.

Over a decade ago we started in the industrial com-
puter field by producing industrial control systems. The
problems of dust, dirt, heat, cold, vibration and atmo-
spheric pollutants were outstanding — but so were our
solutions. That was our beginning. We learned that
general purpose computers wouldn’t work in a hardhat
environment and that we had to design, build and test
differently. Solutions we take for granted today still
plague manufacturers of general purpose computers
that try to use them in hostile environments.

Over the past decade, our products have been used in
virtually all industrial applications. As our line of
modules, target and MicroHost™ computers grew, we
solved more and more problems. It took over a decade
of perseverance to develop the line of ‘industry and
environment specific’ products we offer today.

Our new name, XYCOM, replaces PCS, the one we
used in our ‘formative’ years. Our products and design
integrity remain. So, call XYCOM, we’re ready.

P.O. Box 984, Ann Arbor, Mich. 48106. (313) 429-4970

Xycom

The Hardhat Computer People
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Microcomputer Package Automates Industrial
Data Acquisition and Control Operations

DAS-16, made up of a 16-bit microprocessor module and
several 1/0 modules, handles from 128 to 976 digital
control points and up to 256 single-ended or 128 dif-
ferential analog inputs. The system, from Technico Inc,
Computer Products Group, 9051 Red Branch Rd, Co-
lumbia, Mp 21045, has 16 digital to analog output ports.
Each system is housed in an industrial 6- or 10-slot,
19”7 (48-cm) rackmount chassis, functions with either a
3M tape cassette or up to four 8” (20-cm) floppy disc
drives, and can support as many as six Rs-232-C com-
patible terminals, CRTs, printers, or modem interfaces.
Options include front panel with alphanumeric display
and hexadecimal keypad for operator input. Editor,
assembler, and linking loader for assembly language,
extended BAsIC, and FORTRAN IV Level H are available
as software packages.

Circle 458 on Inquiry Card

Programmable Controller Receives Software
And Hardware Improvements

Advances for the EPTAK® microprocessor based controller
system from Eagle Signal Industrial Systems, 736 Fed-
eral St, Davenport, 1o 52803, include two software pack-
ages and two hardware additions. The software packages
are said to provide added programming flexibility and
capacity, while the hardware additions provide stable
analog control.

EcL2 and EcL2/P advanced control language pack-
ages combine EPTAK control and assembly language
(EcL and EAL) instructions. They are said to virtually
eliminate the need to assemble and load language sub-
routines into the system memory separately. The base
of logic instructions is common to programmable con-
trollers. Included are 235 EAL plus 29 standard EcL
instructions.

The cp750 solid state analog input module and the
cP746 analog calibration card are used with the con-
troller system’s cP745 Apc module. Each input module
can condition up to eight analog inputs and provide the
ADC with an accurate line or output that is then con-
verted to a directly proportional digital value. One ADC
can handle up to 15 input modules under software con-
trol. The calibration card is a manually programmed
constant current and voltage standard that is inserted
into the controller’s logic chassis to calibrate the Apc.
It supplies reference and logic signals to the Abc via
the controller’s backplane without need for software.
Circle 459 on Inquiry Card

|deal solutions in 3 amp fat
cable, and fiexible circuilry.

The advantages of Flat Flexible Conductor cable—greater
vertical density, flexibility to stress, and 3 amp capability—
are almost as obvious as the need for a cable to deliver these
advantages consistently. Our solution to this need is just such
acable. And the interconnection system to match. Together
they constitute a better way in FFC assemblies.

Beginning with the cable, AMP developed a unique
manufacturing process. Instead of electrodepositing or
etching, we use a superior bonding technique to bond the
conductor to the insulation. We then score it and strip off the
excess conductor. This results in precisely controlled width,
thickness and spacing. And that means unprecedented
quality and variety in conductor configuration.

But that quality doesn't stop with the cable. We also offer
the high quality connectors to match. They feature:

« intermateability with AMPMODU headers

« insulation displacing contacts for

greater reliability and no cable preparation

* single or double row housings

¢ pin, receptacle, card edge, and solder tab styles

¢ capability to mix flat cable and discrete wire

in the same housing

¢ conductive ink capability

Of course, we also provide all the application tooling and
technical assistance you need. Or you can opt for completed
FFC assemblies made by AMP. Either way, we've got a
better way.

For more information on this and our other mass
termination capabilities, call the Mass Termination
Information Desk at (717) 780-8400. Or write us.

AMP Incorporated, Harrisburg, PA 17105.

AMP has a better way.

AMP
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SOMETIMES YOU HAVE
TO PAYA LITTLE MORE
TO SAVE ALOL

We know tape transports can be
made cheaper; and they can be sold
cheaper. A bargain, maybe, but only
in the short run.

The TDI-1050 Synchronous Tape
Transport is built to give the OEM and
End User dependable service despite
rugged, demanding environmental
conditions.

That'’s the only way we know how
to build tape drives.

We developed our electronic exper-
tise during our years with Tandberg Data;
and we've incorporated that Tandberg
concern for quality in every peripheral
product we design. For example, all
Innovative Data Technology products
pass a rigid series of quality control
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tests that stress the equipment far beyond
any real life applications.

ANYTHING THEY CAN DO.

The 1050 Synchronous Tape Trans-
port reads and writes ANSI, IBM and
ECMA compatible %" magnetic tape for
both 7-track and 9-track NRZI and PE
formats. Dual format is standard for all
IDT tape drives.

Designed for reels up to 10%; the
1050 utilizes a data density of 1600 cpi
PE or 800, 556, 200 cpi NRZI at speeds
up to 45 ips with an average rewind
speed of 200 ips.

By embedding the TDF-4050 For-
matter inside the 1050 unit, saving rack
space, our tape transport becomes an

CIRCLE 72 ON INQUIRY CARD

even more flexible unit that allows you
to daisy-chain up to 4 drives.

For even greater flexibility, IDT
provides an additional slot for embed-
ding either a IEEE 488 bus controller, a
RS-232C controller or a dual buffered
parallel controller.

Besides being totally industry-
compatible for many tape drive applica-
tions, we give you more.

EVEN MORE FOR THE MONEY.

The 1050 has comprehensive self-
diagnostic capabilities, MTBF more than
5,000 hours, a dual ceramic-blade tape
cleaner and microprocessor-based control
logic that gives your system the flexibil-
ity and easy maintenance that means
improved performance
and greater cost
efficiency.

However, perfor-
mance and maintain-
ability are where the
TDI-1050 and TDF-
4050 really pay off.

In fact, when you
pay a little more for
an IDT product, you
really save. In the
long run.

INNOWTIVE
DATA
TECHNOLOGY

4060 Morena Boulevard
San Diego, CA 92117
(714) 270-3990
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Process Control Language
Improves Programming Procedures

Industrial Pascal, introduced by Process Computer Sys-
tems, Inc, 750 N Maple Rd, Saline, m1 48176, for pro-
gramming process control, allows users to maintain and
extend their operating programs. It is stored in P/ROM
for instant start-up without machine loading at each
shift change. This eliminates the need for floppy disc
units at each remote station. The block structured lan-
guage also aids the program writer in developing pro-
gramming habits and enables fast revisions. Featured
are n-dimensional arrays, high speed floating point mathe-
matics, integers, Boolean logic, a modified “P-code”
pseudo machine, and flexible data presentations.

Circle 460 on Inquiry Card

Programming Panel Has

Ladder List Options

A programming panel compatible with many Rrs-232-C
or current loop compatible display terminals, the Deluxe
P180 includes an optional ladder list feature that allows
the user to obtain hardcopy listings of relay ladder
programs resident in any 484 system made by Gould
Inc, Modicon Div, Andover, ma 01810. Ladder listing
features include the ability to list all networks resident
in a 484 controller, cross referencing by type, coil to
network, input to network, sequencer to network, and
register to network (with contents). The panel is com-
patible with printers and cRTs with a minimum of 72
or 80 columns and with a T158 telephone interface for
remote display terminals. It operates with choice of
eight rates (selectable at the factory) from 110 to

9600 baud.
Circle 461 on Inquiry Card

Terminal Collects Factory Data
For Central Computer

Automatic monitoring of production at workstations and
collecting of data for periodic transmittal to a central
computer are performed by a Datamonitor terminal in-
troduced by Sierra Research Corp, Data Systems Div,
6520 Powers Ferry Rd, Atlanta, ca 30339. Terminal
panels contain status indicator lights, digital display
units, keyboard, operator assistance request switch, and
a lock that allows only authorized persons to change
the program format. Power is supplied to as many as
16 terminals through low voltage cables on the com-
munications lines.

Circle 462 on Inquiry Card O

Complele mass lerminated
ussemblies for
any cable you require.

In our cable assemblies, all the precision engineering that
goes into cables, connectors, and tooling come together to
save you time and money. What's more, these assemblies
come with the kind of reliable performance you expect from
AMP. That's because we control the production, every step
of the way. And if they don't pass our testing procedures, you
don'’t get them. When we are satisfied, you get them fast.

And all the time we're producing them, you're saving
money on front-end tooling costs.

Here are the different assembly styles available:
* single ended
¢ double ended
* daisy chain
* custom/mixed connector styles
¢ flat conductor jumpers

With these interface styles:

¢ 100" single or double row receptacle

* .156" single row receptacle

¢ subminiature D type

* 085" telecommunications style

No matter which combination you choose, you get the
same thing: AMP reliability in a cable assembly that saves
you money—right from the beginning.

For more information on this and our other mass
termination capabilities, call the Mass Termination
Information Desk at (717) 780-8400. Or write us.

AMP Incorporated, Harrisburg, PA 17105.

AMP, AMPMODU, CHAMP, AMPLIMITE and AMP-LATCH are trademarks of AMP Incorporated.

AMP has a better way.

ANMP
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Introducing Microstreamer.’

The 1007 solution
to disk backup.

The Low Cost Solution! The
Microstreamer™ Tape Drive provides
the unique disk backup benefits of
V2 inch tape for a cost of less than half
of a standard tape drive. Microstreamer's
price includes formatting electronics,
power supply, chassis - even UL
and CSA approval. There is no more
economical tape based backup device.

The Capacity Solution! Cipher's
Microstreamer Tape Drive provides up to 46 Mbytes
of data to backup even the largest capacity disk.

The Speed Solution! At 100 ips, the Microstreamer
transfers 46 Mbytes of data in 4.8 minutes with full error
correction. No waiting.

The Size Solution! 8% inches vertical. That's all the operator
sees, since Microstreamer provides fully automatic loading from the
front and is designed to be mounted in a compact desk system.

The Compatibility Solution! The phase encoded Microstreamer
is ANSI and IBM compatible using standard 10¥, 8%z or 7 inch
reels so the user gets worldwide interchange and access to
common database.

The Reliability Solution! Spec'd at 1 in 10'° hard errors, the
Microstreamer provides reliability approaching that of the
Winchester disk - absolutely essential for effective backup.

The Tape Drive Solution! The exciting Cipher
Microstreamer also functions as a 25 ips tape drive for traditional
applications and operates in a daisy chain of up to eight
streamers and/or standard tape drives.

Don't settle for less than the 100% solution
Microstreamer are being taken now. Call. Gi
5630 Kearny Mesa Road, San Diegg



ow, that'
xcitement!




“Give us one hour and
you can program aVAX faster than

any other 32-bit OEM computer.”

wel prove

Larry Wade, Marketing Manager, Technical OEM Group,
Digital Equipment Corporation.

We want to prove to you the program-
ming power of the VAX-11/780, and what it can
do for your development time.

Soif you have a terminal with an acoustic
coupler, we'll give youa demonstration right
in your own office. Then you be the judge.

“Four good reasons you
should dial up a VAX.”

1. You start with more software. VAX
gives you more software than any other 32-bit
minicomputer, so there’s less system develop-
ment work for you to do.

The VAX/VMS operating system
iscomposed of a number of functional layers
around a highly efficient real-time executive.
This means you can either interface at the
I/Olevel, or you can use our highly versatile
file management system to set up sequential,
random or multi-key ISAM file structures.

And VAX/VMS gives you unequalled
networking and communications capabilities,
with other Digital systems and with competi-
tive mainframes.

2. You have to work with our program-
ming tools to believe them. With VAX/VMS,
all your programming, editing and debugging
take place right at the terminal, whether
you're programming interactive or batch
applications. Our symbolic debugger even lets
youinteractively monitor and control your -
programs and variables —using the same sym-
bolicnames and data formats you created in
the source program.

And if you need help at any stage of your
work, simply type HELP. The Digital Com-
mand Language will help you solve your
problem with clear, English-like statements.

And you can choose from five languages:
FORTRAN IV-PLUS, COBOL, PASCAL,
BLISS, orMACRO. Plus PDP-11 BASIC-.




PLUS 2 and FORTRAN in compatibility mode.
That’s more than any other 32-bit minicom-
puter system offers you.

With tools like these to work with, your
gains in programming efficiency can be
enormous.

What's more,
VAX/VMS s just a sim-
ple step up for PDP-11
users. In fact, VAX/
VMS runs RSX-11IM
programs and devel-
opment tools.

3. VAXis anew
level of system inte-
gration. While other software systems were
designed around existing hardware, Digital’s
software and hardware engineers worked
together on VAX from the very beginning.

The result is the most efficient virtual memory
system on the market.

The VAX/VMS operating system gives
you a virtual memory capacity of four giga-
bytes. And a main memory capacity that can
go clear up to eight million bytes.

So you can write your programs without
worrying about complex overlays, or spend-
ing time fighting with a limited memory space.
Because each process can be up to 32 million
bytes long—largest capacity in the minicom-
puter industry today. VAX/VMS automatically
handles the memory
mapping, providing
high-performance
techniques such as
“page pooling” and
“page clustering.” In
addition, many of
our innovative pag-
ing algorithms are
built right into the
firmware for maxi-
mum execution
speeds.

4. VAX/VMS
gives you complete
control over system
resources. You can
lock partorall ofa
program into main
memory for the

“With a virtual memory
capacity of four gigabytes,
VAX/VMS can handleyour  highest possible per-
longest programs.” formance. You can
also set priorities on 32 different levels—the
first 16 for real-time so you can strictly separate
real-time applications from others. You can
even control user privileges to the point where
it's practically impossible for alow-level user to
interfere with people doing high-level work.

All these management tools are incredibly
easy to work with, so you can spend your time
planning and implementing instead of strug-
gling with the system.

And if you have alot of programs to con-
vert, you'll be sur-
prised how easy VAX/
VMS makes that, too.

“Now about
that offer...”

We think it’s well

“VAX/VMS gives you a total of seven languages to choose worth 60 minutes of
from—more than any competitive system on the market.” your time to discover

what VAX can do for your development work.
If you agree, just send the coupon to me,
Larry Wade, at the address below.

Is one hour enough time to prove every-
thing we’ve said here? Frankly, doubt it. Butit
should be plenty of time for you to prove to
yourself that VAX software is way ahead of the
competition.

And that’s exactly where it can put you.

Digital Equipment Corporation,
Technical OEM Group, 129 Parker St.
(PK3/M-86), Maynard, MA 01754.

If your business involves programming

computers for technical applications and offering

them for resale, we'll show you how VAX software

can save you money by saving you development

time.

Just check the appropriate box(es):

O I'minterested. Tell me how I can dial into VAX’s
programming power.

[ Please send me more information on VAX/VMS.

[0 Have a sales representative call.

Title

Company.

Address:

City.

State Zip.

I Name
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John L. Simonds
General Chairman

Ifay F. Chang
Program Chairman

The 17 sessions of this year’s Society for Information
Display Seminar and Symposium will explore the forefront
of electronic display technology with the advent of the
1980s. Symposia, which will run from Tuesday afternoon,
April 29, through Thursday, May 1, will cover topics in-
cluding CRTs, flat panel and avionic displays, image pro-
cessing, and display graphics.

Welcoming remarks by General Chairman John L.
Simonds and Program Chairman Ifay F. Chang will formal-
ly open the conference on Tuesday morning. Opening
ceremonies will also include the presentation of the 1979
Symposium Best Paper Awards. Following the awards, R.
M. Harden, Special Assistant for Information Management
to the President of the U.S., will present the keynote address.
In his address, Mr Harden will provide a progress report on
the Executive Office of the President and its Demonstrative
Information Display System. Preceding the opening, SID
president T. Du Puis will conduct the annual SID business
meeting.

To augment the scheduled symposium topics, the con-
ference will feature several invited addresses. Most of these
are included within the coverage on the relevant session.
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Society for Information Display

April 28 —May 2
Town and Country Hotel, San Diego, California

One, however, entitled ‘‘Encounter with the Almost Star:
Voyager Examines the Jovian System,’’ will be presented at
the Wednesday, April 30 lunch, when J. L. Mitchell of the
JPL Photoscience group will discuss how the Voyager im-
ages of Jupiter may help determine the differences between
stellar and planetary formation. Following in the space vein,
a visit to the Reuben H. Fleet Space Center in Balboa Park,
San Diego, Calif, is scheduled as a special event. Blast off
will be at 5:30 pm, Wednesday, April 30.

To round out the spectrum of information display
technology coverage, the program will include ten tutorial
seminars, three evening panel sessions, and blocks of time
scheduled for authors’ interviews. Slated for 5:15 to 6:15 pm
on Tuesday and Wednesday, and 5 to 6 pm on Thursday,
the author interviews will be informal sessions where at-
tendees may talk with and query the authors. Evening panel
discussions are scheduled for Tuesday, April 29 at 8 pm.
The one to one and one-half hour seminars are scheduled
for the days before and after the conference, Monday, April
28 and Friday, May 2, with five on the agenda for each day.
Selected symposia sessions, evening panels, and seminars of
interest to Computer Design readers are profiled.
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ITS ACOMPLETE
PROCESSORIN A
SINGLE 20" CHASSIS.

The 1602B (AN/UYK-19) has space
for 7 1/0O modules, control panel in-
terface, CPU and 64K of directly ad-
dressable memory. An additional 15
1/O slots can be made available with
ROLM'’s 2150 Expansion Chassis.

IT HAS SINGLE SIDED
ACCESS.

Maintenance is simplified by quick,
easy access to the interior of the
conductively cooled chassis. The
1602B also has a new plug-in AC or
optional DC power supply.

ROLM’S 1602B: An Army Standard Computer
Designed for Full Integrated Logistics Support

EXCELLENT DELIVERY
WITH FULL SUPPORT.

Since AN/UYK-19 processors are in
continuous production, delivery is no
problem. They are fully mil-qualified
and backed up by complete training
and documentation. And ROLM's

extensive software has really im-

JoRsERYuT CAmo prowed goga> e, Joo
& INTERCHANGEABLE o T

Single board peripheral controllers
and interchangeable 1/O slots allow
field reconfiguration without rewiring.
A single CPU board implements all
processor operations.

Logistics and support are
simplified.

)
(

LIFE CYCLE COSTS

ARE LOW.

ROLM’s 1602B has the same proven
reliability as that of .over 800 AN/
UYK-19 systems in the field.

THE PRICE.

A ROLM 1602B including appro-
priate software, 32K of memory, a
control panel interface and a CPU
(in single quantities) costs $33,250.
Managers have true cost control
because they can buy the exact
processor configuration needed for
their application. Plus, the new
1602B is directly compatible with
ROLM's 1602, 1602A and 1650
processors.




The world’s best
floppy disk controller.

Now there are two ways to get the simplicity, power and flexibility of our
floppy disk controller: NEC's uPD765 chip, or the BP-2190 board from
NEC Microcomputers.

The innovative uPD765, developed and introduced by NEC, has
become an industry standard and will soon be second-sourced by a
U.S. semiconductor company. It’s simple to build into your system,
because the standard 40-pin, +5V design is totally compatible
with IBM single- or double-density format floppies and 5%"
mini-floppies, as well as standard 8" drives.

It’s powerful too, executing 15 complex commands including
many subroutines usually found in a disk handler software
package. Plus it controls up to four double-sided drives.

And the 765 gives you unequalled flexibility in programming
your controller system through such commands as Multi-Sector
Reads and/or Writes, Track Formatting, and Multiple Drive Seeks.
It operates in either DMA or interrupt-driven mode, and interfaces
to all popular microprocessors, including our wPD8080AEF,
uPD8085A and uPD780 (Z80™).

For board applications, you get all the capabilities above and
more. The BP-2190 board includes the 765 and 16K of dual-
ported RAM (expandable on-board to 48K), along with priority
and refresh logic. Disk-to-RAM transfers are under DMA control

Controller Chip REPS: Action Unlimited, Arlington, TX, Spring, TX; Cerco, San Diego, CA; Contact Sales, Inc., Burlington, MA; D/Z Associates, Inc., Denver, CO;
Electronic Innovators, Inc., Minneapolis, MN; Eltron, Phoenix, AZ; HLM Assoc., Torrin%on, CT, Northport, NY, Parsippany, NJ; Imtech, Inc., Cleveland, OH, Dayton,
OH; K-Mar Enginererir'\a & Sales, Inc., Grandview, MO; Kaytronics Limited, Ville St. Pierre, QUEBEC, Concord, ONTARIO, Surrey, BRITISH COLUMBIA; L & M
Associates, Pikesville, MD, Montpelier, VA; Harry Nash Associates, Willow Grove, PA; R.C. Nordstrom & Company, Lathrup Village, MI; Perrott Associates, Inc., Fort
Lauderdale, FL, Clearwater, FL, Orlando, FL; Santana Sales, Costa Mesa, CA; Stone Component Sales, Waltham, MA; Technology Sales, Inc., Palatine, IL; Trident
Associates, Inc., Sunnyvale, CA; Tri-Tronix, Albuquerque, NM; Tri-Tronix, NW., Mercer Island, WA; 20th Century Marketing, Inc., Huntsville, AL, Knoxville, TN; Wolff's
Sales Service Company, Raleigh, NC.

DISTRIBUTORS: Almo Electronics Corp., Philadelphia, PA, Baltimore, MD; Bell Industries, Bellevue, WA; Century Electronics, Albuquerque, NM, Wheatridge, CO,
Salt Lake City, UT; Diplomat/Westland, Inc., Sunnyvale, CA; Diplomat/Southland, Inc., Clearwater, FL; Diplomat/Lakeland, Inc., Elk grove Village, IL; Diplomat/IPC
of Mass., Chicopee Falls, MA; iglomat. Holliston, MA; Diplomat/Northland, Inc., Farmington, MI; Diplomat/Electro-Com Corp., Minneapolis, MN; Diplomat/St. Louis,
Inc., St. Louis, MO; Diplomat/IPC Corp., Totowa, NJ, Mt. Laurel, NJ; Diplomat Electronics Corp., Woodbury, NY; Diplomat/Alta-Land, Inc., Salt Lake City, UT; Future
Electronics Corp., Montreal, QUEBEC, Downsview, ONTARIO, Ottawa, ONTARIO, Natick, MA; Hughes-Peters, Inc., Cincinnati, OH, Columbus, OH; Intermark Elec-
tronics, Sunnyvale, CA, Santa Ana, CA, San Diego, CA; KA Electronics, Dallas, TX ; Kent Electronics, Houston, TX; G.S. Marshall, Sunnyvale, CA, Canoga Park, CA,
El Monte, CA, San Diego, CA, Phoenix, AZ; Marshall Industries, Farmingdale, NY, Wallingford, CT; Milgray Electronics, Inc., Freeport, NY, Orange, CT; Quality Com-
ponents, Austin, TX, Houston, TX, Dallas, TX; Reptron Electronics, Inc., Livonia, MI, Columbus, OH; Resco/Raleigh, Raleigh, NC; Semiconductor Specialists, Inc.,
Chicago, IL, Burlington, MA, Farmington, MI, Minneapolis, MN, Hazelwood, MO, Pittsburgh, PA, Dallas, TX, Milwaukee, WI; Sterling Electronics, Phoenix, AZ, Santa
Clara, CA, San Diego, CA, N. Hollywood, CA, Baton Rouge, LA, Waltham, MA, Albuquerque, NM, Dallas, TX, Houston, TX, Tukwila, WA; Summit Distributors, Inc.,
Buffalo, NY; Summit Elec. of Roch., Inc., Rochester, NY; Western Microtechnology, Cupertino, CA.



which keeps host processor overhead to a minimum. And mixed
densities and sizes are handled with ease. All of this on a single
e ready-to-run board that plugs directly into a Multibus™ system—
and we’ll supply the software drivers, too.
The uPD765 chip, or the BP-2190 board. Either way, it’s the
world’s best floppy disk controller. Backed by full documentation,
testing, and engineering help for specific application problems.
L e 3 A A For more information, attach your business card or letterhead
----------- ol -\ R to this page and send to NEC Microcomputers, Inc., 173
REEETZZE L R Worcester Street, Wellesley, MA 02181. Or contact the
e ! K\ regional office near you. WESTERN REGION OFFICE:
------ R Orange, CA at (714) 633-2980; EASTERN REGION
gLy N AP OFFICE: Melville, NY at (516) 293-5660; MID-
WESTERN REGION OFFICE: Des Plaines, IL at
(312) 298-7081; SOUTHERN REGION OFFICE:
Dallas, TX at

G \\»\\_1\ TR L T
— - . \. +* e e ! ‘
think NEC.

™ Z80 is a trademark of Zilog Corporation.
™ Multibus is a trademark of Intel Corporation.

E

NEC Microcomputers, Inc.

Controller Board REPS: Action Unlimited, Arlington, TX, Spring, TX; Cerco, San Diego, CA; Contact Sales, Inc., Burlington, MA.; D/Z Associates, Inc., Denver,
CO; Electronics Innovators, Inc., Minneapolis, MN; Eltron, Phoenix, AZ; Kaytronics Limited, Ville St. Pierre, QUEBEC, Concord, ONTARIO, Surrey, BRITISH CO-
LUMBIA; Santana Sales, Costa Mesa, CA; Trident Associates, Inc., Sunnyvale, CA; Tri-Tronix, Albuquerque, NM; Tri-Tronix, NW., Mercer Island, WA.

DISTRIBUTORS: Almo Electronics Corp., Philadelphia, PA, Baltimore, MD; Bell Industries, Bellevue, WA; Century Electronics, Albuguerque, NM, Wheatridge, CO,
Salt Lake City, UT; Diplomat/Westland, Inc., Sunnnala, CA; Diplomat/Southland, Inc., Clearwater, FL; Diplomat/Lakeland, Inc., Elk Grove Village, IL; Diplomat/IPC
of Mass., Chicopee Falls, MA; Diplomat, Holliston, MA; Diplomat/Northland, Inc., Farmington, MI; Diplomat/Electro-Com Corp., Minneapolis, MN; Diplomat/St. Louis,
Inc., St. Louis, MO; Diplomat/IPC Corp., Totowa, NJ, Mt. Laurel, NJ; Diplomat Electronics Corp., Woodbury, NY; Diplomat/Alta-Land, Inc., Salt Lake City, UT; Future
Electronics Corp., Montreal, QUEBEC, Downsview, ONTARIO, Ottawa, ONTARIO, Natick, MA; Hughes-Peters, Inc., Cincinnati, OH, Columbus, OH; Intermark Elec-
tronics, Sunnyvale, CA, Santa Ana, CA, San Diego, CA; KA Electronics, Dallas, TX; Kent Electronics, Houston, TX; G.S. Marshall, Sunnvale, CA, Canoga Park, CA,
El Monte, CA, San Diego, CA, Phoenix, AZ; Marshall Industries, Farmingdale, NY, Wallingford, CT: Milgray Electronics, Inc., Freeport, NY, Orange, CT; Quality Com-
ponents, Austin, TX, Houston, TX, Dallas, TX; Reptron Electronics, Inc., Livonia, MI, Columbus, OH; Resco/Raleigh, Raleigh, NC; Semiconductor Specialists, Inc.,
Chicago, IL, Burlington, MA, Farmington, MI, Minneapolis, MN, Hazelwood, MO, Pittsburgh, PA, Dallas, TX, Milwaukee, WI; Sterling Electronics, Phoenix, AZ, Santa
Clara, CA, San Diego, CA, N. Hollywood, CA, Baton Rouge, LA, Waltham, MA, Albuquerque, NM, Dallas, TX, Houston, TX; Tukwila, WA; Summit Distributors, Inc.,
Buffalo, NY; Summit Elec. of Roch., Inc., Rochester, NY; Western Microtechnology, Cupertino, CA. CD 4
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Symposia

Feature of the Flat Panel Displays session will be an invited
paper on recent flat panel display developments in Japan.
Technological activity areas that will be cited include liquid
crystal, electroluminescent, LED, vacuum fluorescent, and
plasma displays. Configurations and performance
highlights of ladder mesh and slalom electron guides for flat
CRT displays will be presented, as will a large area
cathodoluminescent flat panel TV display system that uses
electron beam guides.

The electronics, displays, control units, and realtime soft-
ware for Advanced Integrated Display System, a generic
system for all Navy CTOL/VTOL aircraft display and control
requirements, will be detailed in two of the 4vionic Displays
presentations. A lightweight, wide field of view, helmet-
mounted display system will also be covered. This system
presents pilotage and navigation nighttime imaging as well
as daytime symbology to attack helicopter pilots. Also of-
fered will be an airborne electronic terrain map system that
generates, via computer, a terrain map display of forward-
looking perspective or planimetric data.

Thin film electroluminescent panels have emerged from
research and development to practical applications in
alphanumeric, graphic, and TV displays. Electroluminescent
Devices will discuss the use of developing technologies in
several applications. One use disclosed will be a matchbox
size (25 x 38-mm) TV display system that uses thin film elec-
troluminescent panels with hybrid drivers that are attached
to and folded behind the display surface. The display area

will contain 512 x 680 elements with a 500-line/in (200/cm)
resolution. To be presented in another paper will be the
high density evaporated bridge method that allows inter-
connection of the 500-line/in electroluminescent display to
the hybrid electronic substrate.

Foremost of the Image Processing developments to be
discussed will be an approach for realtime spatial filtering
and correction of video images. In the same session, an im-
age processing algorithm that provides halftoning for elec-
tronic image systems where 1/0 devices do not have consis-
tent pixel spacing will be advanced. Also cited will be an in-
terdisciplinary image processing research and application
laboratory that produces dynamic vector displays and
generates color static and dynamic images.

Several developments in the field of Passive Displays will
be reported in one session. Performance and life testing
data on sealed 7-segment digit displays that have been
fabricated using either anodically grown or reactively-
sputtered iridium oxide electrochromic display and counter
electrodes with aqueous electrolytes will be discussed. Two
other papers will focus on electrochromic displays. The first
will describe electrochromic materials for data display ap-
plications, detailing the design, construction, and operation
of a practical 4096-pixel display. The second will present
response and lifetime improvements using oblique evapora-
tion of the WO, layer. Also to be reported is progress in the
encapsulation of the magnetic particles and fabrication of
the addressing matrix and memory for magnetic particle
displays. A dye-foil digital display whose performance and
temperature rival LCDs will close this session.

BLACK AND WHITE MODEL 3400
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Graphics data optimization techniques that are im-
plemented at the post-processor level for immediately
usable results will be discussed in the first of the Display
Graphics papers. Another paper will report on a compact,
3-dimensional graphics generator developed for dot matrix
devices. This device is comprised of a 2-dimensional
graphics curve generator combined with a preprocessor to
perform 3-dimensional transformations and curve projec-
tion. Also to be considered will be an algorithm, and its
hardware implementation, for ultra-fast generation of
analytical curves. The algorithm is based on solving dif-
ferential equations in a binary logical way.

Two papers will cover DC Plasma Display Technology. A
self-scan panel that is a complex cell sheet using a thin glow
spacer and a grooved face plate will be described. The other
plasma display to be presented is a dc pulsed multicolor
display that has memory, uses a tetrode structure, and com-
bines a primary channel, drift space, and display layer. Also
to be discussed in this session will be three photolumines-
cent phosphors that have been developed for the three
primary colors of a gas discharge panel display. The
phosphors, (Y,Gd)BO;:Eu®*—red, BaAl,,0,,;Mn—green,
and BaMgAl,,0,;:EU?* —blue, possess radient efficiency
and required characteristics to reproduce color TV pictures.

Heading the session on CRTs will be a report on color
picture tube design trends. The transition from delta-gun
orientation with dot screens to inline guns and line screens
will be described, along with a projection of future
developments. Another paper will compare the critical per-

formances of state of the art penetration phosphor, high
resolution shadow mask, and high performance
monochromatic CRTs. Brightness, resolution, and contrast
capabilities of these CRTs will be quantitatively compared. A
filter phosphor composed of a combination phosphor core
and a specific pigment will be the subject of another paper.
Tubes with this filter phosphor can be operated at high am-
bient light levels without degradation of picture quality.

Three of the Liquid Crystal Display papers will discuss
dichroic LCDs. The first will present transmission spectra,
reflectance, contrast ratio as a function of incidence angle
and temperature, contrast/reflectance tradeoff, and
response time data for a dichroic dye, cholosteric LCD
without polarizers. The second will detail a bright color,
negative or positive display that uses dichroic dye doped
(guest-host) nematic liquid crystals. This LCD exhibits good
color contrast at low voltage. The third will cover a 6 x 4"
(15 x 10-cm) dichroic liquid display with integral touch en-
try that displays a positive or negative image or outline via
phase control of excitation applied to special electrode pat-
terns. Also presented in this session will be a double-layer
electrode LCD—two isolated electrode layers on the same
glass substrate—and a 70 x 150-line, 36-line/in (14/cm) ZnO
varistor controlled LCD.

An invited paper on computer output printing
technologies will lead off the Hardcopy/Printers session. It
will review the major technologies for computer output
printing in the 1980s, discussing both impact and nonim-
pact technologies including band, laser/electro-

We've made raster technology afford-

able. So OEM systems designers can
finally buy flicker-free graphic display
terminals with high resolution and rapid
response once available only on custom-
designed systems.

CLEARLY A CASE OF BLACK
AND WHITE.

The microprocessor-based Genisco
3400 generatesa full-screen raster, black and
white pattern with 768 horizontal lines and
1024 pixel locations along each line.

This ultra-high, full-bit-mapped screen
density practically eliminates distortion and
stair-stepping. And makes it possible to
selectively change picture elements in a frac-
tion of a second.

A NEW KIND OF COLOR GRAPHICS.
The Genisco 3450 is the first reason-
ably priced graphics terminal with precise
color control at each pixel location. That's a
resolution with 384 lines and 512 address-
able pixel locations.
With 3450 you get diagrams in up to

8 colors while enjoying fast response, selec-
tive erase, a 60 frame per second refresh
rate and most features found in more expen-
sive systems.

Both the Genisco 3400 and 3450
represent an economic breakthrough for
systems designers. They provide the latest
technology with a new low price tag.

[t never can hurt to improve your image.

I would like to know more about how I can afford

. a better image through better graphics. .
Name Title
Company Division .
Street Telephone__
City/State Zip .

Genisco is a Division of Genisco Technology Corp. .
17805 Sky Park Circle Dr, Irvine, CA 92714

(714) 556-4916 TWX 910-595-2564
h R W A D oem 0w

(S GENISCO

THE PERFECT PICTURE PEOPLE.
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It youre an OEM or system builder, no
doubt you've been subjected to the 8-inch Win-
chester hustle.

Well, Century Data thinks it's time to rack up
the facts and lay them on the table.

First off, the 14-inch Winchester is rebounding.
Just as predicted. And Century's new Marksman
disk is the perfect example.

Sure 8-inch drives will be available some day.
But can you afford to wait?

Today, the need for more storage and less cost
is forcing many companies to go Winchester. And
we think your best shot is our Marksman drive.

Marksman is the no-risk disk with enormous
expandability and optional built-in intelligence. It's
also one you can get today.

Built-in intelligence means you won't get
behind your competition by spending months
designing, testing and debugging your own disk
controller We've already done most of the work.
You're up and running in days, not months.

Built-in growth means you won't have to start
over when your applications increase. Marksman
comes in 10, 20, and 40 MB models, and a lot more
to come soon.

For more flexibility, Century offers everything
from a 2% MB Diablo cartridge disk to the 600 MB
removable-pack Trident — with lots of mixed and
fixed storage in between.

So if you can't afford to get behind, call Century
Data, a Xerox Company specializing in mass
storage for over 11 years. Our early delivery will put
you ahead. Our advanced technology will keep
you there. )

Century Data Systems,
1270 North Kraemer Blvd.
Anaheim, CA 92806
Phone: (714) 632-7500

Century Data Systems

A Xerox Company
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WINGHESTER

FOR COMPANIES THAT
CAN'T AFFORD TO

GET BEHIND.




Plug into an
INSTANT-PERIPHERAL™
for highly reliable
cassette program
loading and storage.

EPI's Speed Tolerant Recording (STR®) technique gives you error
rates of less than 1 bit in 100 million. That's reliable! Good enough
for recording, storing and loading critical programmable controller
instructions or digital system diagnostic routines. Unlike many
loaders using low-cost cassettes, these systems offer guaranteed
unit-to-unit compatibility. That's backed by experience with more
than 4000 units in the field.

Fast, reliable program loading... convenient program and data
storage... easy interface to your system. Good reasons to rely on
an INSTANT-PERIPHERAL® for all your low-cost digital recording
and programming tasks. Contact Electronic Processors, Inc.,
1265 W. Dartmouth Ave., Englewood, Colorado 80110.
Phone (303) 761-8540.

8-bit parallel STR-110
allows memory dumps or
program loading up to 125
characters per second.
$1328 in single quantity.

Microprocessor con-
trolled STR-LINK II
provides manual or re-
mote control of Standard
RS-232 functions via
handshake lines or with
control characters in se-
rial data stream. Buffer
option allows 9600 peak
BAUD rate. Starts at
$1735 in single quantity.

Custom designs,
like this STR-110T
for the Texas Instru-
ments 5TI Program-
mable Control Sys-
tem, can handle
special loader needs.
We can provide auto-
matic verification in
both read and write
modes, remote con-
trol and more. Just
ask us.

INCORPORATED

The INSTANT-PERIPHERAL™ Company

I= II I ELECTRONIC PROCESSORS
¥
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photographic, and ink jet. A second invited paper will *
report on hardcopy technologies in Western Europe. Two
printer designs will be advanced in this session. The first
will describe a 15,000-line/min laser printer that uses the
electrophotographic process; the second will detail a syn-
chronous jet ink droplet mechanism that generates droplets
by piezoelectric stimulation.

Evening Panel Discussions

“Display Technologies in Computer Graphics’’ will address
the major role that display developments play in the ex-
panding field of computer generated graphics. Discussed
will be the trends in graphics systems, the impact of various
CRT architectures including raster versus calligraphic and
refreshed versus storage, distribution of intelligence and
storage, and the value of color in graphic presentations.

During the past 25 years, considerable effort has been ap-
plied to the advancement of ‘‘Flat Panel Displays.”” Early
publicity spoke of a thin TV picture on the wall. That goal
has not yet been reached. But flat panel technology has
come into its own in calculators, watches, terminals, and test
equipment. Despite these recent accomplishments, in-
vestors and supporters in industry and government are,
more than ever, questioning whether the investments will
offer rewards, an appraisal that will be made by the
panelists.

Seminars

Monday’s seminars, which are profiled here, will highlight
the various technologies being developed as flat panel
displays. As many of the display technologies have limited
multiplexing capability, the first seminar will offer a review
of the ‘“Active Matrix Addressing Techniques’ used to
overcome this problem. ‘‘Liquid Crystal Display
Technologies and Characteristics’’ will describe prototypes
that have been built using various liquid crystal electro-
optic modes, drive schemes in direct matrix addressing, and
active matrix concepts. A comparison of prototypes will
allow the status of LCD flat panels to be evaluated. The
seminar on “‘Electroluminescent Display Technologies and
Characteristics’” will discuss the characteristics of elec-
troluminescent devices which underlie their advantages and
disadvantages in various applications. ‘“Electrochromic
Display Technologies and Characteristics’’ will review re-
cent developments in WO, devices that have lead to im-
proved stability and reduced response times. The prepara-
tion and properties of iridium-oxide based devices, and new
developments in organic and reversible electrodeposition
will also be presented. The electrophoretic display is noted
for its pleasing image quality and low power operation; in
the final Monday afternoon session, ‘‘Electrophoretic
Display Technologies and Characteristics,”’ its optical and
electrical properties as governed by choice of material and
mode of operation will be discussed. Direct and assisted
matrix addressing techniques for the displays will also be
compared.

Registration

Symposium registration fees are $50 for members and $65
for nonmembers in advance, and $60/75 for members/non-
members at the conference. Registration is $70 to attend
one day of seminars and $110 for both days. For more infor-
mation contact Lewis Winner, 301 Almeria Ave, PO Box
343788, Coral Gables, FL 33134. Tel: 305/446-8193.
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LAST NOVEMBER,

DATA GENERAL AND
DEC ANNOUNCED

NEW COMPUTERS.

THE SIMILARITY
ENDS THERE.

COMPARE:

DEC
PDP 11/44
System

Data General
ECLIPSE S/140
System

ECLIPSE
$/140 is:

Thousands Whetstone
instructions/second

Single
Precision

314°

Double
Precision

231°

450 | 380

43% | 65%
faster faster

PRICE

$41,900°

Includes PDP 11/44
with 256 ERCC
memory,20.8 MB
dual RLO2 disc sub-
system, floating point
processor and LA120
console printer

$37,450

System includin
S/140 with 256KB
ERCC MOS memory,

Model 6100 25MB
non-removable mov-
ing head disc with

integral 1.26 MB dis-
kette floating point
hardware and Dasher
TP2 180 CPS console
printer

10%

lower price

*As reported in DATAQUEST Research Newsletter, Nov. 30, 1979; COMPUTER SYSTEMS NEWS, Dec. 3, 1979.
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What more can we
say? Ournew ECLIPSE®
S/140isnotonlyagreat
deal faster than the
11/44, it's also a great
deal, period.

Read the chart.

Then you'll under-
stand why our ECLIPSE
S/140 is your only
choice. greak the
speed limit without
paying the price. Send
in the coupon.

Data General Corporation,
Westboro, MA 01580, (617) 366-
8911. Data General (Canada) Ltd.,
Ontario, Canada. Data General
Europe, 61 rue de Courcelles,
Paris, France, 766.51.78.

Data General Australia,

(03) 89-0633. ECLIPSE /
is a registered //
trademark of Data 700

Ceneral. ®Data
General
Corporation,



¥ In 1964, Dr.Charles Kao of ITT
was the first to see
the communications potential

of optical fiber.




Today, I'TT is the first

to be able to offer you

total optical fiber communications
systems capability.

Many commercial ITT designed
and installed fiber optic systems
ranging to 45 Mb/s are already
in use. All are delivering the inter-
ference-free communications ex-
pected. Additional systems are
currently in production.

A unique record. A record
only made possible by our early
recognition of the potential of
fiber optics, and the willingness to
concentrate the scientific, tech-
nical, and production resources
required to turn feasibility into
practical reality.

Today, the Electro-Optical
Products Division of ITT can offer
design and application engineers
either complete systems or any
components their work requires.
* Optical fiber cable. * Light source
and detector packages. * Electro-

optical transmitter and receiver
modules (digital or analog). * Star,
tee, directional and bidirectional
couplers. * Connectors. * Connec-
tor and splice installation equip-
ment. All provide interference-free
information handling capacity not
achievable in conventional wire
systems. All are compatible. All are
field proven.

If you envision use of fiber
optics in your computer system,
telecommunications, industrial ap-
plications, or for any other pur-
pose, write us on your letterhead.
Because we may already have

gone over the
same ground. And
because we
both know the optical
fiber communications age
has begun.

Imagine what we can
do together.

ELECTRO-OPTICAL PRODUCTS DIVISION ITT

7635 Plantation Road, Roanoke, VA 24019
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New on the North Star Horizon:

18Mb Hard Disk Drive!

| Horizon Computer with 64K RAM
4 and dual quad capacity (720kb)

N it
Up to four 18Mb Winchester-
type hard disk drives

Unsurpassed Performance and Capacity!

North Star now gives you hard disk capacity and process-
ing performance never before possible at such a low
price! Horizon is a proven, reliable, affordable computer
system with unique hardware and software. Now the
Horizon’s capabilities are expanded to meet your growing
system requirements. In addition to hard disk perform-
ance, the Horizon has I/O versatility and an optional hard-
ware floating point board for high-performance number
crunching. The North Star large disk is a Century Data
Marksman, a Winchester-type drive that holds 18 million
bytes of formatted data. The North Star controller inter-
faces the drive(s) to the Horizon and takes full advantage

NorthStc%f

North Star Computers Inc.

1440 Fourth St.

Berkeley, CA 94710

(415) 527-6950 TWX/Telex 910-366-7001

Display terminal

floppy disks

e =
Letter-quality or dot Horizon /O flexibility
matrix printer allows expansion to
meet your needs

of the high-performance characteristics of the drive. Our
hard disk operating system implements a powerful file
system as well as backup and recovery on floppy diskette.

Software Is The Key!

The Horizon’s success to date has been built on the qual-
ity of its system software (BASIC, DOS, PASCAL) and
the very broad range and availability of application soft-
ware. This reputation continues with our new hard disk
system. Existing software is upward compatible for use
with the hard disk system. And, with the dramatic increase
in on-line storage and speed, there will be a continually
expanding library of readily available application software.
For further information, contact the OEM sales depart-
ment at North Star Computers Inc.

North Star OEM System Prices

HORIZON — HD-1

Horizon computer with 64K
RAM, 2 quad capacity mini
drives and one HD-18 hard

disk drive $5880"

HD-18
Additional 18Mb hard disk drive
for expansion of H<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>