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Universal Tape Controllers

e Software compatible for
PDP-11*NOVA**& Interdata.

e Embedded design.

e 9 Trk 800/1600 bpi, 7 Trk
200/556/800 bpi
intermixed.

e 12510125 ips, any two
speeds.

e NRZ qnd PE formats.

Universal Disc Controllers

e Software compatible for
PDP-11 & NOVA.

e Embedded design.

e Top Load (5440) & Front
Load (2315).

e Up to 20 mb per drive.
e Media compatibility.

*trade name ot Digital Ec ' ; nt Corp
**trade r of Data G al (mp



We take calls from Venus...

=i “oided WTIRRT

and Mars, Sweden, Switzerland, Norway, Brazil, Great Britain...

and virtually every other country on Earth. Kennedy
Company and its digital tape products were pioneers in such
demanding applications as telephone toll-ticketing, usage
analysis, message switching control and electronic
switching systems.

These years of reliable operation are one of the reasons
NASA installations throughout the world utilize Kennedy
tape recorders to telemetrically record and digitally
reproduce such significant data and photographs from the
Viking, Pioneer and Voyager probes of Mars, Venus and
Jupiter.

Whether recording your call to a friend in Europe, or
displaying the wonder and beauty of outer space, Kennedy
digital tape transports can be relied upon.

Photo courtesy of NASA and
Jet Propulsion Laboratory, Pasadena, CA

KENNEDY

Subsidiary, Magnetics & Electronics Ine

1600 Shamrock Ave . Monrovia, CA. 91016
(213) 357-8831 TWX 910-585-3249
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Yes, Tally is the best teleprinter!
Ask anyoperator that uses one!

Once you get your hands on a Tally 1200 Baud Printer attachment for handling and formating individual cut

Terminal, you'll know the difference. Tally teleprinter forms such as statements and invoices.

operators give testimony to quieter operation, better Operator conveniences like easy paper loading,

key action, the better heft and feel of overall construc- easy snap-in ribbon replacement, always consistent

tion. The operator efficiencies like downstream loading and pleasing print quality, six different type sizes, lots

or keyboard programming, logging on as a CRT, true of forms control features.

1200 Baud throughput, an easy to see LED column/ The Tally T-1612is available in KSR or RO models.

line readout. The unit can be tabletop or stand mounted. Service
And options like the Tally quick tear attachment worldwide. See your local Tally dealer or send for

that allows fast and easy forms removal immedi- our brochure.

ately after printing. Or, the auto front feed Tally Corporation, 8301 S. 180th St., Kent,

WA 98031. Phone (206) 251-5524.

TALLY
PRINTERS
WORLDWIDE

Tally Corporation is a member
of the Mannesmann Group.
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LETTERS TO THE EDITOR

COMMUNICATION CHANNEL

Part 1 of 3-part series on communications
in distributed systems addresses shared
memory, parallel interface, and serial inter-
face techniques

DIGITAL TECHNOLOGY REVIEW

Single-board voice recognition module con-
tains all logic and 1I/0O interfacing necessary
to convert 100-word vocabulary into computer
code

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Timesharing computer control of a laboratory
data acquisition instrument eliminates tedious
manual operation and allows large volumes
of measurement data to enter the computer
directly

MICRO DATA STACK/COMPUTERS,
ELEMENTS, AND SYSTEMS

Unconditional and conditional input and out-
put techniques, combined with semaphores
and flags, manage data transfers to and
from a microcomputer and 1/0 device

AROUND THE IC LOOP

Supplementing other subnanosecond ECL
components, 8-bit slice elements provide
bidirectional architecture and parity checking
to simplify system implementation

PRODUCT FEATURE

A standalone, self-contained personal com-
puter enables scientific and business pro-
fessionals to have a dedicated, powerful
computer system, complete with interactive
graphics capability

LITERATURE

GUIDE TO PRODUCT
INFORMATION

ADVERTISERS’ INDEX

Reader Service Cards

pages 265-268

Number of copies printed this issue—76,500.

Circulation audited by
3 BPA Business Publications Audit

Copyright 1980, Computer Design Publishing Corp.
(USPS 127-340)

FEATURES

ENCODING/DECODING TECHNIQUES
DOUBLE FLOPPY DISC CAPACITY 127

by John F. Hoeppner and Larry H. Wall

Evaluation of encoding, decoding, and formatting schemes for floppy
disc data storage expansion reveals their impact on controller design,
media format flexibility, and soft error rate

MULTIPROCESSING SYSTEM MIXES
8- AND 16-BIT MICROCOMPUTERS 137

by Joseph P. Barthmaier

Both 8- and 16-bit single-board computers share a common system
bus to improve throughput and reliability in multiprocessing tasks

SEMICONDUCTOR MEMORY UPDATE—PART 3:
HIGHER DENSITY TECHNOLOGIES 147

by Eugene R. Hnatek

This final installment surveys memory technologies comprised of
magnetic bubbles, charge-coupled devices, Josephson junctions, and
gallium arsenide circuits that are attaining higher densities

BENEFITS AND LIMITATONS OF
WIRE MATRIX PRINTER TECHNOLOGY 160

by James W. Adkisson

Serial wire matrix printer developments are surveyed as to technology
advantages and limitations of print speed, quality, and reliability

A ROW BUFFER CONTROLLER FOR CRT REFRESH 166
by Dusty Morris and Robert Ferguson

An LS| CRT controller installed in a video terminal inexpensively
fulfills the interface functions to a raster scan CRT with fewer parts

CONFERENCE

IECI '80 120

The IEEE Industrial and Electronics Control Instrumentation Society
sponsored spring conference and exhibit will present details on the
application of mini and microcomputers in areas ranging from process
control and data acquisition to energy monitoring and testing systems
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ards.

When it comes to 1/0 functional cards
for DEC LSI-11 microcomputers, ADAC has
the biggest selection available.

ANALOG I/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 170 ports

DIGITAL I/0
1604/0P1  2-4 optically coupled pulse-input
channels
1604/POC 2-4 pulse output channels
1616CCI (116 discrete inputs, contact closure
etect

1616/MIC 16 discrete inputs with priority encoder
1616/010 16 parallel outputs, optically isolated

1616/011 16 parallel inputs, optically
isolated, can cause interrupt

1620TTL 16 latched inputs and outputs for
DMA operation

1616HCO 16 discrete outputs, high current drive
1632HCO 32 discrete outputs, high current drive

1632TTL 32 TTL 1/0 lines
1664TTL 64 TTL 1/0 lines

BUS INTERFACE

1620DMA  Direct memory access controller
1900 Unibus to LSI-II translator
1950 Bus repeater

1900CT  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.

loade

CORPORATION

70 Tower Office Park « Woburn, MA 01801
(617) 935-6668
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Now you can have up to 8.0 megabytes of memory in a single I'd like to learn more about BULK SEMI formy §

15%” chassis to meet your disk emulation and main memory
requirements.

It'’s available today in BULK SEMI, from Dataram Corporation,
the people who pioneered BULK CORE.

And because Dataram designed BULK SEMI to be compatible
with its popular BULK CORE modules, you can take advantage of
the wide range of existing BULK CORE controllers to use

1

1

1 minicomputer.
i

1

1

]

1

BULK SEMI as main memory or in disk emulation systems for : Title Phone

]

i

B

]

1

B

1

]

[ Please send more information.
[0 Please have a salesman contact me.

Name

DEC®, Data General, or Interdata minis.

Dataram’s 15%” BULK SEMI system consists of a BULK SEMI
Controller board and up to 16 BULK SEMI Array boards. With
each BULK SEMI Array board being 512K B, the maximum chassis
capacity is 8.0 megabytes.

Error correcting is standard, as are the reliability, performance,
and economy of BULK SEMI. From Dataram. And only Dataram.

Company

Address

City State Zip
Also send me information about
O BULK CORE 0O BULK MINI

----------------J

S P /N DATARAM
\N | corPORATION

PRINCETON-HIGHTSTOWN ROAD CRANBURY, NEW JERSEY 08512
TEL:609-799-0071 TWX:510-685-2542
Canada: Ahern & Soper Ltd . Alberta, British Columbia, Ontario, Quebec * Finland: Systek OY. 90-737-233 « France: YREL. 956 81 42 e ltaly: Mactronics Italia. 02/35 36 041
Netherlands: Technitron b.v . 020-45 87 55 » Sweden: M Stenhardt AB. (08) 739 00 50 e Switzerland: ADCOMP AG, 01/730 48 48 » United Kingdom/Ireland: Sintrom Ellinor Ltd.. (0734) 85464

West Germany/Austria: O E.M -Elektronik GmbH, 07 11-79 80 47 o Australia/New Zealand: Anderson Digital Equipment, (03) 543 2076 e India: Industrial Electronic Instruments 79281 o
Israel: K DM Electronics. 921513 ¢ Japan: Matsushita Electric Trading Co . Ltd . 03 (435) 4501 e Taiwan/Republic of China: Syscom Computer Engineering Co . (02) 7022156
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Wedidn’t

the

gettothe
most

8-bit

The record speaks for itself. An
independent survey revealed that
during the first 9 months of 1979
General Instrument had topped all
rivals by delivering over two and
one-half million 8-bit microcom-
puters. That's more than twice as
much as our nearest competitor.
While it is a most impressive
record, to be sure, it's a direct reflec-
tion of the success and acceptance
of General Instrument’s philosophy:
To provide products of consistent
high quality, backed by comprehen-
sive support and customer service,
at competitive prices. Simply stated,
we deliver more 8-bit microcompu-
ters, because our microcomputers
deliver more to our customers.
Specifically, our popular PIC
family consists of the PIC 1650A with
512, 12-bit words of Read-Only-
Memory, 32, 8-bit bytes of RAM, 32
1/0 lines, real-time clock counter
and two-level stack, packaged in a
40-pin DIP. The PIC 1655A is a
reduced I/O version,20 I/0 lines,
packaged in a space-saving 28-pin
DIP. Another version, the PIC 1656,
has both external and internal inter-
rupts, three-level stack and 20 I/O

GENERAL

INSTRUMENT A

lines in a 28-pin DIP. A development
microcomputer, without the ROM, is
also available.

All PIC series chips feature a
powerful 12-bit instruction set, in-
stead of the usual 8-bit instruction
word offered by other manufac-

COMPANY

COMPANY COMPANY
] C
Source: DATAQUEST
turers, which allows applications
with far less ROM.

So much for what we make.
What our customers make of it is
something else again. Our 8-bit
microcomputers have proven them-
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top by just delivering
microcomputers.

selves in a wide variety of applica-
tions, including vending machines,
consumer appliances such as wash-
ing machines and vacuum cleaners,
electronic games, keyboards, dis-
playdrives, TV/radio tuning systems,
industrial timers, motor controls,
security systems and automotive
dashboard instrumentation. And as
long a list as we may come up with,
it still isn’t long enough, because

##, (74

even asyou'rereading this, someone
is designing a PIC into yet another
challenging product application.

No matter how good a product
may be —and ours is second to
none — it needs the proper support
to realize its full potential. Which is
why we offer a complete, inexpen-
sive set of hardware and software
aids. This helps our customers in
their design, development, and eval-
uation of a particular application.

Software includes PICAL, a two-
pass assembler program, which
allows the use of mnemonics and
labels when writing the application
program. By attaching our PICES

In-Circuit Emulation System to any
host computer, you instantly have a
single-station PIC development sys-
tem. Rounding out the support
group is the PFD Series of PIC Field
Demo systems which emulates the
PIC Product Line, enabling the dem-
onstration of anapplication program
in the field before it's committed to
a masked ROM.

And, as you'd expect, we pro-
vide a complete library of informa-
tion documenting all there is to
know about our systems, including a
PICAL User Manual, PICES Data
Manual, PIC Handbook and PFD
Series Data Manual — all yours for
the asking. For more information,
write or call General Instrument
Microelectronics, 600 West John
Street, Hicksville, New York 11802,
or call (516) 733-3107.

We help you compete.

GENERAL

INSTRUMENT
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’ Now high speed
at half power
is a piece of cake.
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Fairchild has just set the standard in 8K
PROMs with the most important develop-
~ ment of the past two years.
Our new 93L451 low-power - -
1K x 8 PROM features indus-
try-standard speeds, but
we've cut the power in half.
We did it with Iso-
planar-S, the newest version

offer your system five times better reliability
than the competition’s standard-power
PROMs. And lower power dis-
sipation means fewer problems
getting heat out of the box.
So now you can run cooler, but
just as fast.

Our new PROMs are an
excellent energy-saving solution

of Fairchild’s Isoplanar pro-

cess. Isoplanar-S also allows us to make our
standard 8K PROM the fastest in the

industry. And we plan to make even faster
and denser devices in the near future, as
Isoplanar-S technology evolves.

Isoplanar-S.
The piéce de resistance.

Isoplanar-S is Fairchild’s evolutionary
new process for scaling down bipolar LS|
geometries. With it, we'll be able to reduce
dimensions of bipolar products from their
current 4-micron geometry all the way
down to 1 micron. That will mean incredible
increases in speed and density, with
substantial decreases in system power and
cooling requirements. All of which
translates into superior performance for your
computer system.

Have your cake and eat it too.

Because of its lower junction tempera-
tures, our 93L451 low-power PROM can

for upgrading your established
system. Or for designing into your new one.
After you've had a taste of high speed at

COMPARISON WITH OTHER 8K PROMS

TAAMAX | Icc MAX
MANUFACTURER PART # 0-75°C 0:75°C
FAIRCHILD 93450/51 55 ns 175 mA
HARRIS 7680/81 40 ns 170 mA
SIGNETICS 825180/81| 70 ns 175 mA
INTEL 3608/28 80 ns 190 mA
MMI 6380/81-1 Q0 ns 180 mA
FAIRCHILD 93L450/51 70 ns 85 mA
SIGNETICS 82L5181 175 ns 85 mA

half power, you'll never be satisfied

with anything less than Fairchild. For all the
details, call or write Bipolar PROM at
Fairchild Semiconductor Products Group,
PO. Box 880A, Mountain View,

California 94042.

TWX: 910-379-6435. O Sttt

Shaping the future of LSl technology.
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CALENDAR

CONFERENCES

MAR 14-16—West Coast Computer
Faire, Civic Auditorium and Brooks Hall,
San Francisco, Calif. INFORMATION: Com-
puter Faire, 333 Swett Rd, Woodside, CA
94062. Tel: 415/851-7075

MAR 17-19—Industrial Control & Instru-
mentation Applications of Mini &
Microcomputers (IECI), Sheraton Hotel,
Philadelphia, Pa. INFORMATION: Dr Paul
Russo, RCA Labs, Princeton, NJ 08540. Tel:
609/452-2700, X3234

MAR 17-20—Interface '80, Miami Beach
Convention Ctr, Miami Beach, Fla. INFOR-
MATION: Peter Young, Interface Group,
160 Speen St, Framingham, MA 01701. Tel:
617/879-4502

MAR 19-21—Design Technology for
Computers & Datacomm Systems 80,
Disneyland Hotel Convention Ctr, Anaheim,
Calif. INFORMATION: Industrial & Scientific
Conf Mgmt, Inc, 222 W Adams St, Chicago,
IL 60606. Tel: 312/263-4866

MAR 24-27—Powercon 7, Town and
Country Hotel, San Diego, Calif. INFORMA-
TION: Ed Gragda, Powercon 7, PO Box
5226, Ventura, CA 93003. Tel:
805/985-6978

MAR 25, MAR 27, AND APR 28—Invita-
tional Computer Conf, Dallas, Tex;
Houston, Tex; and Atlanta, Ga. INFORMA-
TION: B. J. Johnson & Assoc, 2503
Eastbluff Dr, Suite 203, Newport Beach, CA
92660. Tel: 714/644-6037

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 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

MAY 6-8—Internat’l 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, 999 N Sepulveda Blvd, El
Segundo, CA 90245. Tel: 213/772-2965

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

No matter how much
media you feed us,

wewon’t eat

it

up.
Qume.

Datalrak "
Floppy Disk Drives
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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 25-27—IFAC Sym on Large Scale
Systems: Theory and Applications,
Toulouse, France. INFORMATION: Sympo-
sium Secretariat, AFCET-156, Bd
Pereire-75016 Paris, France

SEMINARS

MAR 10-12—Digital Switching Trends,
Digital Communication and Signal Pro-
cessing, and Fiber Optical Communica-
tion, Dallas, Tex. INFORMATION: Ann
Siegenthaler, Dir of Sem, Information
Gatekeepers, Inc, 167 Corey Rd, Brookline,
MA 02146. Tel: 617/739-2022

MAY 7-8 AND JUNE 4-5—Micropro-
cessors: Hardware, Software and
Applications, WPI Campus, Worcester,
Mass and Boston, Mass. INFORMATION:
Office of Continuing Education, Worcester
Polytechnic Institute, Worcester, MA 01609.
Tel: 617/753-1411, X517

SHORT COURSES

MAR 10-11—Digital Electronics for In-
strumentation and Automation; MAR
12-14—8080-8085-Z80 Microcomputer
Interfacing, Design, and Software; and
MAR 17-18—TRS-80 Interfacing and
Programming for Instrumentation and
Control, Virginia Polytechnic Institute and
State U, Blacksburg, Va. INFORMATION:
Dr Linda Leffel, CEC, Virginia Polytechnic In-
stitute, Blacksburg, VA 24061. Tel: 703/
961-5241

MAR 19-21 AND MAR 24-26—Software
Reliability Models and Design of Digital
Control Systems, George Washington U,
Washington, DC. INFORMATION: Dir,
Continuing Engineering Education, George
Washington U, Washington, DC 20052. Tel:
202/676-6106

COMPUTER DESIGN/FEBRUARY 1980



FOCUS ON THE ELECTROMASK 700SLR.
THE WAFER STEPPER 'YOU
HELPED DESIGN.

Before Electromask designed the Model
700SLR™ Wafer Stepper™, we talked to

wafer leveling —plus built-in provision for
fully automatic wafer-to-reticle alignment

many of you to learn what you wanted in | TOMORROW’S | as a future field retrofit.

a production machine for step-and-repeating You told us that delivery time is important,
circuits directly on wafers. You said you TECHNOLOGY and no microlithography company has a
wanted high resolution and precise regis- TODAY better delivery record than Electromask.

tration without sacrificing throughput. And
to get that you asked for die-by-die align-

Electromask wafer imaging systems will
be delivered to meet your schedules.

ment and automatic operation. You also said you had
to have delivery schedules you could rely on.

We listened. We responded with the Electromask
Model 700SLR™ Wafer Stepper™, a system that pro-
vides die-by-die alignment through the lens and
excellent machine-to-machine registration. To get
more good die per hour, it also offers such advanced
features as fully automatic reticle loading, automatic
reticle alignment, automatic reticle masking, automatic
wafer prealignment, automatic focus, and automatic

Electromask is a company with years of leadership
in microlithography and with a well-trained, firmly
established, world-wide service organization geared
to respond on an immediate basis to help you avoid
costly downtime and maximize your throughput.

For information, or a product demonstration, write
or call:

Electromask, Inc., a subsidiary of the TRE Corpo-
ration, 6109 De Soto Avenue, Woodland Hills, California
91367, Phone: (213) 884-5050, Telex 67-7143.

AN
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Whose MCU does 8-bit jobs on a

AMTI’s S2000 FAMILY, OF COURSE.
With power packed into every square mil
of its tiny frame, our mighty microcomputer

family is saving the day everywhere you look. -

From industrial controls on one end of the
spectrum to handheld games on the other, our
4-bit wonder is proving to be as versatile as

it is cost-conscious.

No other low-end, single chip microcomputer
family can handle the jobs Mighty MOS can.
Controlling pr ble thermostats for
industry, pay-T V scrambler boxes, fuel gauges
and instrument panels. Running washers,
dryers, dishwashers, refrigerators and micro-
wave ovens. And masterminding timers for the
home that will turn on lights, sprinkler
systems and security monitors.

In one application after another, Mighty
MOS is finding more holes in the competition
than Swiss cheese.

WHAT GIVES MIGHTY MOS THE EDGE?

It’s not only powerful enough to take care
of many 8-bit jobs. It’s also crafty enough to
handle many things other 4-bit microcom-
puters can't.

Our tiny champion of oppressed engineers
has a clear edge 1n I/O, with a choice of LED or
fluorescent drivers; Touch Control; or direct
drive of SCR and Triac. It has a 50/60 Hz timer
or counter, zero voltage crossing to cut down
damaging current surges, and a three-level
subroutine stack.

And Mighty MOS is the only 4-bit MCU
supported by the Tektronix 8002A develop-
ment system. That gives it more programming
muscle, too.

MIGHTY MOS IS GROWING FAST.
You canende 000s now with built-in 1Kx8
0 M 0 AM And S2150s,

)
A




4-hit budget?

In a few months, three more Mighty MCUs will
expand the memory even more and include
features like analog 1/0, interrupts and table
look-ups. One of them will be a CMOS
version that can do a lot with very
little 'Fower When they come flying in,
you'll find it easy to upgrade your
system, adding even more power and
E unch without adding much cost.
ecause all parts of our family
software are upward compatible.
So let Mighty MOS stretch your
4-bit budget. Just get in touch with
your nearest AMI sales office. California,
(213) 595-4768 and (408) 738-4151;
Florida, (305) 830-8889; Illinois,
(312) 437-6496; Indiana, (317) 773-
6330; Massachusetts,
(617) 762-0726;
M1ch1gan (313) 478-

(914) 352-5333;
Pennsylvania, (215)
643-0217; Texas, (214)
231-5721; Washington, (206)
— 687-3101. Or contact AMI S2000
Marketm 3800 Homestead Road, Santa Clara
CA 95051 "Phone (408) 246-0330.
YOULLFINDIT ISN'T HARD TOBE A
HERO WITH MIGHTY MOS ON YOUR SIDE.

AMI

AMERICAN MICROSYSTEMS, INC.

13
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Full DEC

Introducing the Mostek VAX Add-In.
Now we have all the cards.

With the addition of our 256K byte add-in memory for the
VAX-11/780, we now have a full line of add-in, add-on memories
for DEC minicomputers. Your advantage? All the inherent
advantages of dealing with a reliable single source supplier.

The new Mostek VAX incorporates the same quality found in
all our memory systems: Total hardware and software compati-
bility. High density for maximum capacity in a minimum number
of card slots. Burn-in and stress tests at the component level.
Pre-burn, burn and post-burn tests at the system level. Standard and
optional system features for greater system flexibility and signifi-
cant cost savings. And a full one-year warranty on all memory boards.

MK 8601

Total capacity of two megabytes in el :
a 7" chassis. 256KB or 512KB |l Y
increments with ECC standard. T -

Can operate in the serial and
interleave modes simultaneously.
Maintenance program available.

MK 8009 A1“X” (PDP-8A)

16K, 32K, 48K, or 64K words x 12
bits. Compatible with DEC mem-
ory management to extend total
capacity to 128K x 12 with just
two cards.

MK 8009 A0“X” (PDP-8E,F,M)

16K or 32K words x 12 bits. Single
+5V supply with synchronous
“hidden” refresh control.

©1979 Mostek Corp



MK 8016

256KB single board capacity (32K
words x 72 bits with 64 bits data
and 8 bits ECC). Totally hardware
and software compatible.

LSI-11/2 or LSI-11/23'

MK 8005 (PDP-11/03; 23)

8K, 16K, or 32K words x 18 bits
with optional byte parity genera-
tion and checking.

MK 8011

16K, 32K, or 64K words x 18 bits
with on-board parity generation
and checking.

MK 8001

16K, 32K or 64K words x 18 bits
with parity standard.

MK 8012

64K x 18, 96K x 18, or 128K words
x 18 bits with parity standard.

They're available out of stock.

To find out just how well Mostek Memory Systems stack up in
density, performance, reliability, availability and price, call one
of our offices: Eastern, (201) 842-5100; Northeastern, (617) 256-1500;
North Central, (612) 935-4020; South Central, (214) 386-9141; South-
western, (714) 549-0397; Western, (408) 287-5081; or Memory Systems
Marketing at (214) 323-8802. Mostek Corporation, 1215 West Crosby Road,
Carrollton, Texas 75006. In Europe, con-

tact Mostek Brussels, phone 660.69.24. MOS]'E[( Memory
-Systems
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Air Land Systems
Protocol Converter™
Converts ASCII

To 2780 Or 3780

This Protocol Converter Unit,
when connected” to a terminal
sending ASCII asynchronous

ms, can accept

for transmission via modem
communications line un

communications at s
baud rates.

Protocol conversion software
programs for most major
protocols as with IBM
BURROUGHS, HONEYWELL
UNIVAC and NCR terminals are
also available
Dimensions: 272" x 12" x 14
110/120 VAC — 220/2
*RS232 or 20ma current

For more in

AIR LAND SYSTEM
2820 Dorr Avenue
Fairfax, Va. 22031
(703) 573-1100

ASCII
Terminal

Protocol Converter ™

27/3780 BISYNC

AIR LAND SYSTEMS

Designers of Data Communications
Interfaces :

LETTERS TO THE EDITOR

To the Editor:

I found the July 1979 article “Practical
Hardware Solutions for 2’s Comple-
ment Arithmetic Problems” by Thinh
V. Nguyen, (pp 105-112) rather in-
teresting. I noticed, however, that the
circuit given in Fig 2 (and incorpo-
rated in Fig 3) produces a correct
answer for only 88.3% if the possible
inputs. For example, if the input is
00FOH, the output will be 01F1H;
but 00FOH + 1 = 00F1H.

As an alternative, I propose the
circuit in the accompanying diagram.
Since the Al to A4 adder inputs are
always 0, the generate inputs to
carry lookahead are also always 0; and
since the propagate signal can be pro-

duced with simple AND gates, a more
complex ALU is unnecessary. As the
74182 uses negative logic for its P
and G inputs, NAND gates are used
and the G inputs are tied to Ve..

Typical propagation delay would
be

12 ns 741540 NAND

7 ns 7458182 carry look ahead
15 ns 7415283 adder

34 ns

By incorporating three data selec-
tors controlled by the carry outputs
of the carry lookahead, delay would
be reduced to 28 ns.

George M. Hutnick
Allentown, Pa

B4 Ca s4
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SEEING IS BELIEVING HITACHF'S

SUPERIOR RGB COLOR MONITORS.

Clearly the finest color monitors are available
from Hitachi, a company that produces some of the
finest instruments in the electronics business.

For over a decade engineers and scientists have
relied on Hitachi technology and products to expand
research and production world-wide. Hitachi's

most advanced state of the art technology developed
by Hitachi. Check the chart and specifications and
you'll clearly see the advantages of Hitachi's RGB
color monitors. For further information call

(415) 981-7871.

dedication to e?(cellence has made its color monitors ODEL TGETS HN s [ (i
the best in t.he |r!dUStI'Y- 4 g Screen Size  |19V" 19V"/13V" 19V"/13V" 19v"

The Hitachi RGB color monitors are designed Resolution [High High | High Standard
for use in computer data and graphic display applica- Convergence |High Self- Self- Conventional
tion. These units are ideal for industrial control, b b AR i il
4 . % 5 Number of Max 720 Max 720 Max 720 Max 720
image processing, CAD and any situation where color Lines 525/625std  |525/625std | 525/625std | 525/625/std
displays of computer-generated images are needed. CRT Delta gun In-line gun In-line gun Delta gun
Hitachi's advanced tube technology coupled with o e S maat I S
quality electronic circuitry results in color monitors o3tmmdot | 031mm dot 03tmmdot [ 0.8mm dot

s S i o <3 pitcl pitcl pitc pitc
with superior performance an;l rellab!llty. In addition s e T T T T
the wide range of models available with a host of Capability Analog char. char Analog
options can solve any application requirements. — AN i o

Our model HM 2619/13 and 2719/13 with self Ampliier
Convergence and in'“ne gUn are examples Of the Bandvildth 25 MHz‘f 3dB [25MHz = 3dB |25 MHz +'3dB | 25 MHz = 3dB

Technology Sales Inc.
Tel: (617) 862-1306

Hitachi America, Ltd.
San Francisco Office
100 California Street
San Francisco, Calif. 94111
Tel: (415) 981-7871
CIRCLE 12 ON INQUIRY CARD

Bestronics, Inc.

Tel: (213) 870-9191
(714) 979-9910
(714) 278-2150

HITACHI

Hitachi, Ltd. Tokyo Japan
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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

|

_=

process analog signals in real
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.

Ji

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
solutions. Because the

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

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 13 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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GenRad/Futuredata
delivers Intel, Zilog,
Motorola, Rockwell, R

WE SUPPORT MORE CHIPS

When it comes to developing
development systems that
support more microprocessors,
no one can touch us. Our
universal development system
doesn’t box you in with a
single chip or chip family. Our
system sets you free to design
with any or all of the most
popular processors.

In your smart-product race
through the’80’s, switching
development systems will be
the pits. With our system that
won't be necessary.

WE ADD NEW CHIP
SUPPORT FASTER

Thanks to our unique slave
emulation system we can add
new chips to your system in
a matter of weeks. Remember,
we don’t make the chips - just
the development system. And
we don't have to redesign
our system for each new chip
—we just add another slave
emulator. And, that’s all you
pay for. So, we're faster and
more economical, too.

WE SET THE PACE
FOR EMULATION

Ours is the only system capable
of delivering transparent,
non-stop, full-speed emulation




advanced
development
systems

to 10 MHz. And it’s the only
system capable of emulating
many different processors
simultaneously.

Transparent, non-stop, full-
speed emulation takes all the
guesswork out of choosing the
right microprocessor for your
application. It allows you to
evaluate each chip thoroughly,
accurately and objectively.

The ability to emulate several

different chips o
simultaneously QO

paves the way chQZ_ 000
to develop-

ment of smart t

products using
more than one
Processor.

REGISTER OFFSET
DISPLAY WINDOW

SELF
COMPLETING
PROMPTING
COMMAND
LANGUAGE

STACK
DISPLAY

THREE INDEPENDENT
WINDOWS, EXPAND-
ABLE TO FOUR

TYPICAL 8086 SNAPSHOT

The 2302 Slave Emulator allows you to view
your program in single-step, snapshot or logic
analyzer modes. This view can be formatted
to match your requirements even for the most
complex memory segmentation, interrupt-
driven or multi-processor environments.

WE KEEP YOU
IN THE FAST LANE

Our system has been designed
to make hardware and soft-
ware development fast,
efficient and productive. With
our high-speed CRT, high-
level language programming
and powerful software, things
happen fast — sometimes
instantaneously. Now available
with highly block structured
PASCAL compilers, our system
can cut your programming
time by 50% or more.

GenRad
futurecdata

WE DELIVER THE MOST
COST-EFFECTIVE
SOLUTION

Lower initial cost, universality
and expandability make our
system a prudent, long-term
investment. Any of our
systems can be upgraded to
network status. By sharing
costly and under-utilized
resources (disks, printers,
emulators, analyzers and even
software) you can stop paying
your designers to stand in line.
Networking can lower your
cost-per-station by 20% or more.

WE'RE HERE TO STAY

There is no finish in the smart-
product race. To stay ahead
you're going to need flexible,
productive, expandable
development systems and a
supplier with staying power
capable of giving you in-depth,
after-sale service and support.
Ask for a demonstration of
the 2300 Series Advanced
Development System. Sales
and service offices in major
cities.

GenRad/Futuredata

5730 Buckingham Parkway

Culver City, CA 90230

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

GenRad/Futuredata universal development systems —

expanding your world of microprocessor-based design.
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"Think youve
oot 1t tough?

See page 174

To the Editor:

I feel obliged to write to you con-
cerning an unfortunate error that ap-
pears in the July 1979 issue in the
article “Practical Hardware Solutions
for 2’s Complement Arithmetic Prob-
lems” by Thinh V. Nguyen, pp 105-
112.

The error occurs in the fast add 1
circuits of Figs 2 and 3, which are
referred to several times in the text.
The problem is that the circuit shown
gives the wrong answer whenever a
carry is produced by a stage in the
absence of a carry from the preceding
stage.

A circuit that overcomes this prob-
lem is shown. In this circuit the sig-
nal to the 74Ls157s only selects the
outputs of an adder if the carries from
all preceding stages are present—as
must be the case for correct operation,
Note that the A and B inputs on the
second and subsequent data selectors
have been swapped as compared to
the first data selector due to the neg-
ative logic output from the xNanD
gates. This circuit adds a further 9 ns
(typ, Ls/TTL) to the add time of 24
ns quoted in the article, which still
represents a speed advantage (albeit
small) over the ripple carry method
for 16-bit numbers.

The circuit can be conveniently ex-
tended to word sizes of uo to 36 bits
without increasing the addition time.
This limitation comes about because
each stage that is added requires a
NAND gate with one more input than
the one at the previous stage. Wider
NAND gates from the Schottky range
could be used (74S133, 74S134) but
these would soon run the carry from
the first stage out of fanout since it
has to drive all the levels above it.

If a further gate delay could be
tolerated then an extra 2-input NoR
gate for each of the upper stages will
extend the method to 68 bits, which
should be enough for most systems.

For the upper 8 stages the select
signal is implemented as

Soin = Go*Ci10*Cra® . . . *Coina +—S—o
n=1to8

where S, is the select signal to the
mth stage, C,, is the carry signal to
the mth stage, and

Sy = Ci*Cs*CoCi# Co*Cyo Co G

Since the select signal is now posi-
tive the A and B inputs to the data
selectors will need to be reversed for
the upper stages.

Craig Clapp
Bracknell, England
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When you need
illuminated switches,

£l

any kind of illuminated push button switch that any-
one could want . . . Single lamp, dual lamp, neon,
incandescent, LED lighted, you name it.

Perhaps you're looking for snap action switches
with silver or gold contacts, or wiping action switch-
es with gold contacts for low level application.

And if you're looking for rear panel or front
bezel mounting switches, switches with momentary
or alternate actions, or high quality switches for
computer applications, we have them.

You'll find that Dialight switches are not only
available at a reasonable price, they're also avail-
able with some very attractive features. Lamp re-
moval is from the front so you don’t have to remove

Dialight is the first place to look. We make just about ;

or more than
; e SV itChes o

~an entire switch just to change a lamp. And you

never have to use anything more complicated than
your fingers for replacement or installation.

Along with outstanding variety and design, you
get superior Dialight quality. Most Dialight switches
are Underwriter's Laboratory listed and CSA ap-
proved.

And Dialight distributors are widely located
th:joughout the United States, Canada and world-
wide.

Call or write Dialight today. We'll send you our
free switch catalogs so you can select a quality
switch that’s American —
made and Dialight guar- IJIA I..IG/'I I

anteed. A North American Philips Company

Dialight meets your needs.

Dialight, 203 Harrison Place, Brooklyn, N.Y. 11237 (212) 497-7600
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WHAT
SPERRY UNIVAC
IS DOING IN THE
MINICOMPUTER

BUSINESS.

OUR BROAD-MINDED PLANS.

At Sperry Univac Mini-Computer Operations,

we're making some big plans for our future and
maybe yours.

The minicomputer industry has been
growing by 20% - 35% every year. And as the
industry grows and develops, applications for
minicomputers appear virtually limitless.

We recognize that the market and the
opportunities in the minicomputer industry are

Sperry Univac is one of the few companies in
the world offering a complete range of data
processing equipment from minis to mainframes.

Our goal at Mini-Computer Operations has
been to provide our customers with dependable,
up-to-the-minute equipment. Equipment that
can be readily adapted to incorporate new
capabilities and give end users control advantage
by standardizing their DDP systems.

Our entire line of minis was designed to let
you develop sophisticated distributed networks
with Sperry Univac or IBM hosts. Or in both
environments concurrently.

And we're still able to deliver our high per-
formance, adaptable equipment with a reason-
able price tag.

WE DO ITALL.

We not only build the minis, we provide
complete support with competitively priced
peripherals and software.

vast.Th M  PERCENTAGE GROWTH RATES OVER 2-YEARS
ats wny, when DOOT Production Capability (Space)

| = Work Force (Employees)

Units Shipped (Quantity)
| Sales Volume (Units Shipped)
Research & Development (Investment)

In fact, we offer QL-77,
an easy-to-use query
language and we were
one of the first vendors
to provide Pascal.

we decided to enter the
minicomputer market two

years ago, we made the f

commitment to do it right. 400~




Sperry Univac was the company that
developed SUMMIT, the operating system
that allows you DDP capabilities with either
IBM or Univac hosts.

And we've recently introduced an array of
enhancements and peripherals which include the
Sperry Univac Disk Storage System, Serial Printer
and the 128KB/256KB Error Correction Memory.

WE'RE GIVING IT
EVERYTHING WE'VE GOT.

We have to. We have a reputation to uphold.

In just two years our Mini-Computer
Operations production facilities have more than
doubled. We've grown out of three buildings into
11 and nearly tripled our work force.

But most important to our current and future
customers, our research and development
budget is five times what it was just two years ago.

YOU'RE NEVER FAR FROM SERVICE.

The Sperry Univac sales and service net-
work is one of the largest and most responsive in
the world. With over 8000 customer engineers

available to keep our minis
Q

up and running, we can
provide prompt, complete
¥ service worldwide.

And that service is the
finest available. We've
¢ established a major com-
1 s putereducation centerin
. Princeton, New Jersey
e and several regional
o e training schools throughout
the United States and Europe. Our
educational system insures the degree of excel-
lence and competency in our service staff
necessary to maintain our equipment at peak
performance.

PUTTING IT ALL TOGETHER.

At Sperry Univac we have a reputation for
quality, performance and service in the computer
industry.

That's why we've committed ourselves to
a major investment in production facilities,
quality control and worldwide service. Our goal
is to produce a complete line of dependable,
reasonably priced minicomputers and per-
ipherals that are as respected as Sperry Univac
mainframes.

We plan to become a big name in mini-
computers by doing all the little things right.

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

In Europe, write Headquarters, Mini-
Computer Operations, London NW10 8LS,
England.

In Canada, write Headquarters, Mini-
Computer Operations, 55 City Centre Drive,
Mississauga, Ontario, L5B 1M4.

SPER'QY UNIVAC

SPERRY UNIVAC IS A DIVISION OF
SPERRY RAND CORPORATION
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The Author replies:

The circuit in Fig 2 (p 107, “Prac-
tical Hardware Solutions for 2s
Complement Arithmetic Problems,”
Computer Design, July 1979) is of
course inadequate. This is simply be-
cause there is a missing AND gate at
the output carries from the adders.
The correct circuit is shown in the
diagram.

Thinh V. Nguyen
1T General Controls
Glendale, Calif

To the Editor:

I was very pleased with the editorial
care expended on my article, “Relia-
bility Computations on a Handheld
Programmable Calculator,” in the No-
vember 1979 issue of Computer De-
sign, p 138. Looking again at my just
published article I discovered a few
mistakes (my fault!) in the program
listing on page 142. The following
corrections should be noted:

1. After step 001 (LBL A), step 027

(LBL B), and step 056 (LBL C) in-
sert CF1

2. Correct step 002 from Y«—>Y to
XeoY

3. After step 111 (LBL D) insert SF1
4. Delete step 120 (STO 1)

5. After step 151 (RCL 1)
X<, ?F1, RCL 5

insert

Cass R. Lewart
System Development Corp
Eatontown, Ny

To the Editor:

First I would like to thank you for
the listing of Cecil Beeson’s program
for minimizing multiple output
Boolean functions featured in the Jan-
uary 1979 issue. There was a problem

26
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in implementing the program that
other readers also may have en-
countered.

I used the FORTRAN subroutines for
the 10R, 1AND, and 10NEs functions.
The program does not work if the
arguments are passed to the subrou-
tine by value, eg, SUBROUTINE IOR
(A B.C).

The subroutine does not give the
correct answers if A and B are vari-
ables with the same name. However,
if the last two arguments are passed
by location, SUBROUTINE IOR
(A,/B/,/C/), the program works

properly and the solutions agree with
the given sample problems.

I. Phillip Jenkins
Bendix Flight Systems Div
Teterboro, Ny

Letters to the Editor should be
addressed:

Editor, Computer Design
11 Goldsmith St
Littleton, MA 01460
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The Better Choice
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Excellent adaptability for industrial applications.
Available in three configurations: basic OEM (as
- shown), standard 19" rack-mounted, and cabinet-
enclosed. All with unmatched picture clarity and
brightness.

The IDT-19A Price Picture

Simply the most cost-efficient unit on the market.
Features include automatic degauss and front access
contral:s, Backed by quick delivery and expert techni-

a alI and we’ll tell you why the IDT-19A is
Bctter Choice.

in Color Monitors

The IDT-19A Single Board

A design that’s simple and rugged. Far fewer inter-
connections and active components than competitive
models, all assembled on a single circuit board. Dras-
tically reduces downtime and makes same-day, on-
site service a reality.

INDUSTRIAL DATA
TERMINALS CORP.

1550 WEST HENDERSON ROAD « COLUMBUS, OHIO 43220 - 614/451-3282

Solid, simple, reliable.
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TEST DATA

UNIQUE R-N SINGLE CONTACT
DESIGN PROVES SUPERIOR

They deliver 4 times greater holding force on
your IC leads.

In a tough, 50-G shock test of 25 sockets —

IC package came loose from the socket!

nvincing proof that vibration problems are

1 R-N's new low profile ICL sockets

Socket density in multi-laver board can now be
increased without sacrificing reliability.

-and this FULL LINE of low-profile R-N ICL

sockets is priced very, very competitively. # t
- !
Benyllium copper —» ack fold™ contact ¥ {
for 36% greater design provides s |
contact strength longer spring contact 4 ’
than other commonly for maximum ; q
used contact alloys. pressure against !

IC lead

s

Self-lock leads hold _
socket firmly during
high speed wave
gn meets
bump” restricts solder at, smooth {
w and prevents side of IC lead '«,
{er wicking for perfect
contact




low profile DIP socket MYTH

¢, .. TWO contacts e

minimum

are not e Fat-Skinny TESTS PROVE*
more reliable e o e
than ONE!”?

for low profile sockets
provides —
4 TIMES BETTER

IC RETENTION FORCE
Surprisingly, a low profile (.150" high) DIP than competitive
socket is a different breed of cat when it comes to low profile dual-leaf sockets
engineering in contact reliability. Most standard
DIP sockets have dual contacts. (R-N's dual
“side-wipe” contacts are among the most reliable
in the industry.) But, when you shorten the
contact length to achieve the “low profile” you
lose a great deal of contact force and IC reten-
tion strength. So, to achieve effective low profile
socket reliability you must redesign the contacts
and make them out of the strongest contact
material available.

Minimum withdrawal forces

8
88 7 oz

R-N SOCKET SOCKET SOCKET

SOCKET “A 5 I

% In "Fat-Skinny test," withdrawal forces are measured using the smallest size
(.008") lead after insertion of largest size (.012") lead

Representative NORMAL FORCE Test Scores for 10 R-N
ICL low profile sockets
TEST SOCKET NORMAL FORCE *

410 grams
465 grams
480 grams
465 grams
395 grams
425 grams
465 grams

.. 395 grams
410 grams
.425 grams

—

AVERAGE — 430 graims
7 This force is 4 to 5 times greater than average dual contact socket NORMAL FORCE
Low .150 proflle of ICL socket reduces board % NORMAL FORCE means force perpendicular or at right angles to IC lead. The single

density by 26%. ICL contact exerts this kind of force against the IC lead when inserted into the socket.

WRITE TODAY for latest R-N “Short Form™ Catalog of R-N production DIP sockets.
Contains full specs, dimensions and material data. Get yours now.

OBINS ON
NUGENT ING.
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COMMUNICATION CHANNEL

COMMUNICATIONS IN DISTRIBUTED SYSTEMS—
PART 1: INTERFACING TECHNIQUES

Melvin G. Gable

Ford Motor Company
Dearborn, Michigan

R ecent advances in communication technology and the
evolution of the microprocessor have made distributed
computing a practical system design approach. Dis-
tributed computing can be considered as the physical
separation of the intelligence of the system into separate,
logically organized units dedicated to the overall task of
performing a given function. For the total system to op-
erate and function properly, it is necessary that the sep-
arate systems be able to communicate with each other.
This requirement is accompanied by the problem of in-
terfacing the various intelligent units in a manner that
provides efficient and timely communications. Delays, or
response of the communication interfacing technique,
should not degrade total system performance.

There is a tendency in distributed systems to be either
loosely or tightly coupled in functional organization.
Tightly coupled multiprocessor systems usually require
communication response times that are less than a hun-
dred times their instruction execution rate (Fig 1). Such
tightly coupled processor applications range from matrix
array computing, signal processing, pattern recognition,

30

and frontend communication processing. The requirements
of energy management, laboratory automation, process
control, and plant machine monitoring generally result in
loosely coupled systems having relaxed constraints on
communication response. Communications in loosely
coupled systems are usually by messages, and, in most
cases, message delays greater than a thousand times the
execution speed of the processor do not degrade system
performance. This is because each unit is organized to
operate with less dependency on the total system. In
loosely coupled systems, the bandwidth of the communi-
cation bus is not as critical; therefore, the bit serial inter-
face method becomes more attractive due to its simplicity.
On the other hand, in tightly coupled systems where per-
formance is important, the high bandwidth of a parallel
bus outweighs the increased complexity of the communi-
cation interfacing technique. Fig 2 illustrates serial, paral-
lel, and first in, first out buffer interfaces, as well as
shared memory design approaches. Such schemes have

" been used in various system designs to achieve the de-

sired system performance,
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CENTRONICS

COVERS THE COURT

.with new, low-priced printers for small businesses

Now small businesses can have the advantage
of Centronics performance. We have new
models to meet the needs of small businesses —
a selection that covers the court. And we've
followed-through by pricing them lower than
other printers that can’t match Centronics’
features and reliability.

TOP-RANKED TEAM We understand your
small business needs —that’s why Centronics
has sold more printers to the small business
market than anyone else. We have new, fully-
featured models designed for small business
applications. High throughput for inventory
control. Full 132-column width for accounts
receivable. Versatile forms handling capability

for invoicing, payroll, and statements. Plus
excellent print quality for labels and listings.
The bottom line: with Centronics, small busi-
nesses can have mainframe performance at
micro prices.

READY FOR ANY TOUR These printers are
designed to deliver maximum in-service time,

a key consideration for a small business. And we
have the largest worldwide service organization
of any independent printer company.

DON’'T WRITE — phone Bob Cascarino today
at (603) 883-0111, extension 4032, or contact
any of our 15 U.S.A. or 9 international sales
offices. Centronics Data Computer Corporation,
Hudson, New Hampshire 03051.

i CEI‘ITRDI’IIES PRII’ITERS
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CHANNEL DELAY (us)

0.5 1.0 1.5 2.0

CPU CYCLE TIME (us)

Fig 1 Channel delay vs pro-
cessor cycle time. Capability
of communication system to
tightly couple distributed pro-
cessors requires channel de-
lays approaching processor
cycle time. Loosely coupled
systems are not so rigorous

25 3.0

Parallel Interface

Communication interfacing of two processors can be easily
accomplished through the use of either bidirectional or
unidirectional parallel interface design. Such interfaces
have dnput and output registers as well as control inputs
and outputs for handshaking during data transfer. The
major disadvantage in using parallel ports for communica-
tion is that the processors must be synchronized for the
exchange of data to be completed.

Use of local buffering within the interface will diminish
latency and synchronization problems. A first in, first out
(r1ro) buffer memory automatically stores words in the
order in which they are entered at the input, and permits
their extraction from the output in exactly the same order.
In addition, data entry and extraction from the FrI1Fo
buffer can be accomplished asynchronously. Because of
these properties the Firo buffer memory is ideal for this
application. ?

Such Frro memory devices are available from various
semiconductor manufacturers. As an example, the Fair-
child 16-word by 4-bit TTL 9403 permits data entry and
extraction in either parallel or serial format. A minimum
of hardware is needed to design a communication inter-
face, since the buffer memory and associated control
functions, as well as the serial-to-parallel and parallel-to-
serial conversions, have been combined into a single in-
tegrated circuit.

In the Zilog Z8000 family of microprocessor compo-
nents,! a r1ro buffer can be used to configure parallel
processors, peripherals, and local and common memory
into a network. The z-aBU and z-FIFO components are
organized as 8-bit wide asynchronous bidirectional Firo
buffer units. The z-riro is used to expand the depth or
word width of the microprocessor buffer unit (a:Bu) and
does not contain the microprocessor bus and control inter-
face logic as does the 1Bu.

32

The r1ro buffers permit asynchronous communications
between parallel processors, and also have the capability
to connect various subsystem components operating at
different speeds. Key to their operation is that the rrro
accepts data and holds them until they can be processed
by another device in the system. The system is not
slowed down by having to wait until the receiving device
can accept the data.

Shared Memory

When there are multiple communication paths in a system
configuration, the number of riro buffers grows accord-
ingly. A shared memory approach solves the problem of
predefining all data communication paths. The micro-
processors can be connected to the common memory
through the use of a shared bus approach. Each processor
uses the common bus to fetch instructions and data from
memory and to read and write input/output (1/0) devices
or memory. As a result, the common bus becomes a bot-
tleneck to overall system throughput, and this constraint
severely limits total system performance.

Shared bus utilization can be minimized by implementa-
tion of an alternate dual-bus structure, as in the Intel
MULTIBUS™ system architecture. Each processor in the
system has its own local memory and 1/0 that it uses for
most operations. This procedure reduces the frequency of
service requests for the shared system bus. Access to the
shared bus is only necessary when global memory loca-
tions or 1/0 devices are referenced in the program. In the
MULTIBUS systems, the local and global distinction is made
through the physical address of the reference.

Two or more processors may simultaneously request the
shared bus. In such an event, arbitration is required to
resolve this multiple access contention.? In the MuULTIBUS
structure, arbitration is accomplished through either a
serial or parallel hardware priority technique.

COMPUTER DESIGN /FEBRUARY 1980
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Introducing XMOS processing.

A new, more practical approach to the 8049 ..C.

Introducing Amplifying on
STARPLEX™ current amplifiers
i ™
WRisE The LM385 12, W
Universal active micropower reference
filters cut costs A hot new linear
MICRO-DAC™ temperature sensor
the easiest way CRT controller
fromDtoA does more with less
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Practicality
comes fo microcomputing.

XMOS process a breakthrough

in single-chip ..Cs.

By combining their new XMOS fab-
rication process with a modularized
“macro” approach to chip layout,
National has produced a version of the
8049 uC that is smaller, faster and
consumes less power.

The new INS8049, which features
2Kx 8 ROM, 128 x 8 RAM and 27 1/0 lines
on a single chip, is currently available
in either 6MHz or 11TMHz models. And due
to their leading edge XMOS technology,
National’s INS8049 .Cs boast 2.5 and
1.36 usec cycle times forthe6and 11MHz
Versions.

Transparent enhancements. There
is also a myriad of transparent improve-

ments that XMOS bestows upon the

INS8049. All of which result in considerable

reductions in systems costs.

The standby current for the on-chip
RAM is mask-programmable depending
on how much memoryis required. Standby
voltage is much less than on other
8049's, which results in a 12- to 35-fold
reduction in standby power.

In addition, the INS8049 1.C has two
mask-programmable port drive options:
TTL drive or open drain.

Also on-chip are a battery charging
circuit and a Schmitt-friggered interrupt,
making it ideal for sophisticated battery-
operated applications.

Meet the family. National’s 8049
uC is but one of several Series 48 family
devices alreadyin production. The INS8048
uC features TK ROM and 64 bytes RAM.

The readily available INS8039 and INS8035

uPs are ROMless versions of the 8049
and 8048.

The INS8050 is the largest member
of the 8048 family with 256 bytes of RAM
and 4K ROM. It eliminates the need for
external memory devices without any soft-
ware or hardware changes, letting you
add more features without adding more
components.The INS8040 P is a ROM-
less 8050.

See the coupon for additional liter-
ature or check with your local distributor
for National’s INS8243 1/0 expander
and many other MICROBUS® compat-
ible peripherals.

National’s breakthrough XMOS tech-
nology gives you the kind of single-chip
practicality you've been waiting for. For
less than you ever thought possible. 72

MICROBUS is a registered frademark of and
XMOS is a trademark of National Semiconductor Corporation.

TRANSPARENT ENHANCEMENTS
INS8049 OTHER 8049s
ACTIVE SUPPLY CURRENT (WORST CASE) ~ 70mA (385mW) 140mA (770mW)

STANDBY SUPPLY CURRENT MASK-PROGRAMMABLE 50mA @ 5V (250mW)
(WORST CASE) 9mA - 128 WORDS (20mW)
7mA- 96 WORDS ( 16 5mW)
5mA— 64 WORDS ( 11mW)
3mA- 32 WORDS (6.6mW)
MINIMUM STANDBY VOLTAGE 22V (2 NICAD CELLS) 45V (4 0 5 NICADS)
$150-52.00 SAVINGS
BATTERY CHARGING NO EXTERNAL COMPONENTS NEEDED EXTERNAL NETWORK
INTERRUPT PIN SCHMITT TRIGGER WITH HYSTERESIS NO HYSTERESIS
PORT PINS MASK-PROGRAMMABLE ONE DRIVE CHARACTERISTIC

CURRENT DRIVE
1. TTL DRIVE 1250A @ 2.4V

TTL DRIVE 100A @ 2.4V

2. OPEN DRAIN ( 104A MAX)

MICRO-DAC"
Series is the
easiest way
from D to A.

CONTROL BUS

The DAC1000 is the first of a series
of 10-bit four-quadrant multiplying D/As
that are fruly uP-compatible. That's
because each DAC looks like a memory
location oran I/0 port and has all con-
trol functions right on the chip. So you
get easy interface with any 8- or 16-bit
data bus.

With National's “end point” linearity
spec only two adjustments are needed:
Zero and Full Scale. Set these, and the
linearity specification is metf. And linearity
is maintained even with a 10-to-1 reduc-
tion in reference voltage.

The MICRO-DAC 1000 Series can be
used not only for D/A conversion systems,
but also as building blocks for digitally
controlled amps, alternators, active filters,
and even oscillators.

These DACs are also more flexible
than any other: 4-quadrant multiplying,
double buffered, single supply operation
from +5V to +15V, right- or left-justified
data format, micropower operation
(2mA max), and output current mode
setting time of 500ns in a 20-pin DIP

For non-P interfacing needs,
National has the DAC1020 and DAC1220.
These DACs are direct replacements for,
and are priced 30% to 300% lower than,
the AD7520, AD7521, AD7530, AD7531
or AD7533.

These inexpensive D/As start at $4.00
at 100 pieces. And because of National’s
volume capacity, no one can sell for less. 2

MICRO-DAC is a trademark of
National Semiconductor Corporation




Introducing

STARPLEX wnth ISE.

The fully developed development
system.

The Practical Wizards have done
it again.

Theyve created an easy-to-use devel-
opment tool that helps design engineers
do their whole job on the STARPLEX
development system.

STARPLEX can not only develop soft-
ware for 8080, 8048, 8049, 8050, 8070,
NSC800, 8085, and Z-80 microproces-
sors plus BLC/SBC Series 80 boards,
but now with ISE (in-system-emulation)
you can also fest, analyze and debug
prototype hardware/software for the
same products.

Multiprocessor capability.

The ISE module is a separate unit
incorporating its own CPU, 32K bytes
of user-programmable memory and
all the necessary logic for breakpoints,
tracing and memory mapping.

With ISE, you can simultaneously

run two prototype microprocessors (in
any combination). So for the first time,
you can have real-time emulation or
debugging in a multiprocessor
environment.

Befter yet, since ISE does not share
the STARPLEX BUS, the system does not
have fo compete for memory access
with its STARPLEX host. So ISE is the only
development tool available that offers
real-time emulation with 32K real-time
map memory.

There’s ISE and there's ISE.

National’s easy-to-learn ISE software
comes completely integrated into the
STARPLEX system, including the unique
Automatic Testing or “In-File” capabil-
ity. In-File is an automatic festing mode
that will implement a predefined
sequence of tests. ISE can also record
those results to show exactly how
each part of the system performs during
the tests.

S e T

Our symbolic debugging capability
provides not only the usual breakpoint
conditions, but also a “coast” command
which allows you to continue executing
a program after the breakpoint combina-
tion has been satisfied.

Look into our ISE.

ISE 8048 has all the 8080 features
mentioned above plus the ability fo read
and disassemble internal ROM; make
patches in assembly code; support 11
MHz components; support the entire
8048 family; and use prototype crystal
clocks.

The Z-80 ISE is a bus-compatible
board that plugs directly info STARPLEX.
It can support 2-4 MHz Z-80s; provide
4 tracing options; supply relational and
regional breakpoints; and provide refresh
for prototype memories.

STARPLEX with ISE offers features
not found in any other development
system, yet it costs substantially less
to own and operate than any compet-
itive system.

Practical Wizards, indeed. /|

STARPLEX and ISE are trademarks of
National Semiconductor Corporation
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Single-chip CRT controllers
need less support.

DP8350 Series of programmable
controllers most widely used among
major CRT makers.

National’s powerful CRT controllers
require considerably less support circuifry
than any other CRTC available. Due in
part to single-chip bipolar circuitry, the
DP8350 Series CRTCs serve as fully

dedicated CRT display refresh circuits
in 40-pin packages.

This, combined with the DP8350°s
enhanced versatility provides an unprec-
edented ease of system design.

Single-chip versatility.

The DP8350 Series, which includes
the DP8350, DP8352 and DP8353
CRTCs, offers a wide range of program-
mability using internal mask program-
mable ROMs. In the character field, for
example, both the total number of dots
per field (up to a 16 x 16 dot matrix) and
the number of scan lines per character
may be specified. The number of charac-
ters per row (from 5 to 110) and char-
acter rows pervideo frame (from 110 64)
may be programmed as well.

A complete set of video outputs is
available including cursor enable, pro-
grammable vertical blanking and pro-
grammable horizontal and vertical sync.

In addition, the DP8350 CRTCs fea-
ture an internal dot rate crystal controlled
oscillator. For those systems where a
doft rate clock is already provided, the
DP8350 Series may use an external

clock input. Either way, the buffered
dot rate clock output ensures system
synchronization.

The DP8350s also provide such
system sync and program inputs as
50/60 Hz control, system clear, external
character/line rate clock and a charac-
ter generator program. Also featured
are three on-chip registers for external
loading of the row starting address,
cursor address, and top-of-page
address. Twelve bits (4K) of bidirectional
TRI-STATE® character memory addresses
allow interface to character memory.

DP8350 at the heart of the best
designs.

The popular DP8350 Series has
already been designed into the terminals
made by nearly every major CRT terminal
manufacturer. Because the Wizards at
National not only offer superior control-
lers, they also produce a wide variety of
complementary design components.
Character generafors, pPs, memory
products, just to name a few.

And what’s more, it's all ready for
immediate delivery. a

Showcasing National’s new family
of 8-bit A/Ds.

National's 8-bit A/Ds not only inter-
face to any wP bus, they also feature
absolute or ratiometric operation, and
require just a single 5V supply at almost
no current at all.

Of all the 8-bit A/Ds on the market,
only National offers single-channel dif-
ferential analog input A/Ds in 20-pin
DIPs —the ADCO801/2/3/4. In addition,
their ADCO808/9 8-bit converters fea-
ture 8-channel analog input multiplexers,
each in a 28-pin DIP The top-of-the-line
ADCO0816/17 each contain a 16-channel
analog input mux in 40-pin DIPs.

The new line of 100usec A/D con-
verters eliminates the need for external
zero and full-scale adjustments and
features an absolute accuracy as good
as =% LSB.

National, the leader in innovative,
cost-effective data acquisition products,
now has the best price/performance
of any A/D available. In 100-piece lots,
the ADCO804 costs only $2.95; the

ADC0809 a low $3.60; the ADCO80819
costs just $7.95.

|ADCUN/5
8-BIT A/D

- cof ATIMING =

Practical Wizardry strikes again —all
the way down to the bottom line. a
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LM335-hot newlinear | LM359 amplifies

on current

temperature sensor. amplifiers.

The LM335 is a two-terminal |.C. that
looks like a zener with a +10mV/°K

making interfacing fo a readout or to When design engineers said they
contfrol circuitry even simpler sfill. needed a low-cost dual that was similar

temperature coefficient. The Whether you're designing to the quad LM3900, but with operation
LM335 is rated for operation measurement control, protection in the video frequency range, the R&D

over —565°C to +1560°C, circuitry, solar heating, environ- Group af Nafional Semiconductor came
and has an over-range up mental control or thermostats, up with the answer. It's the LM359 Dual,

to +200°C. Initial accu-
racies are available at
1°C, 3°C, 6°C but a third

National's new series of High Speed, Programmable, Current
temperature sensors have a Mode Norton Amplifier.
lot going for them. The primary design emphasis was

lead makes the LM335 At only $ 95, it's placed on high frequency performance
very easy fo calibrate. Typi- time to start sensing and providing user-programmable
cally, 1°C accuracy is achieved | temperature with 1.Cs. a amplifier operating characteristics.

Each amplifier is broadbanded to
provide a high gain bandwidth product,
(up to 400 MHz),a high 60V/usec
slew rate and stable operation. They're
t_ UTPUT A0V oK designed fo operate from a single supply
- and can accommodate input common-
1 mode voltages greater than the supply.
 a The LM359 solves a lot of applications
= problems: general purpose video ampli-
fiers; high frequency, high Q active filters;
photodiode amplifiers; wide frequency
range waveform generation circuits.

Now design and application engi-
neers have what they need, thanks o
National Semiconductor. a

over the entire range when ™
it's calibrated at only one |-
temperature. -
The low operating current ]
means low error even for ==
remote femperature meas- |, g
urement. Further, the LM335
eliminates the need for
linearizing circuits, thus

05pF

0.01uF

New LM385 12,W micropower
reference. The lowest power | .
reference available.

The new LM385 is yet another exam-
2equiator ple of National Semiconductor’s com-

100uF

12v

‘ / mitment to supply high-performance —

N ~ references. Where power is a primary
concern (as in battery-powered equip-
% S ment, portable meters, or general-
AlDs | Opan purpose analog circuitry with battery
Power Supplies life approaching shelf life), this device

provides performance unmatched by
traditional discrete devices.
For applications requiring other ref-

LM385 Design Features erence voltages or performance specifi-
— operating current of 10uA to 20mA cations, National Semiconductor has
—1% and 2% initial tolerance the device you're looking for. For example:
—low voltage reference (1.235V) —\ref 2.6V; 5.0v; 6.9V; 10V
— stable under large capacitive loading — Initial Tolerance as low as .01%

— low temperature coefficient —TC max as low as 0.5ppm/°C

—low noise, good long-term stability Is it any wonder that more and more
—1Q) dynamic impedance design engineers are looking to National
— replaces older devices with a tighter Semiconductor’s linear references to

tolerance solve problems? a




AF100 active filters-
a universal solution
to cost problems.

In the past, the easiest and least
expensive means of active filtering was
with discretes. But this is no longer the
case thanks to National's new AF100
universal active filters.

The AF100s are infemally adjusted
to provide center frequency accuracies
of +2.5% (for the AF100-1CN model)
and 1% (for the AF100-2CN model).

And because of their small size and
low external parts count, the AF100
active filters lend themselves perfectly
for use in MODEMs and many other
telecommunications applications that
require lowpass, highpass, or bandpass
filter configurations.

But there's more fo the price/
performance story than just design ver-
satility and decreased manufacturing
costs. The AF100 universal active filters
are aftractively priced as well. By way
of illustration, the AF100 is currently avail-
able in large quantities for less than
$3.00 each.

Just another example of Practical
Wizardry cutting your costs to the bone.z

LM335
LM334

LM359

LM385,LM336
LM329 LM399

DAC1020
DAC1220

INS8049
INS8048

Data Acquisition-
A National perspective.

Parts listed in boid face are featured in this issue of

AF100
AF150
AFI51 LF3331/2/3 LHO084/86 LF398

ADC0801/2/3/4
ADC0808/9

ADC0816/17
ADC1210

the National Anthem

L T T T T T T rTrTrorraT
What's new from the National archives?

006 [ Special Functions Data Book 023 [JADC0801,ADC0808, ADC0816

(56.00) Data Sheets
012 [0 DAC 1000 Data Sheet 024 [ DP8350 Series Application Notes
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Brochure 026 [J AF100-1CN, AF100-2CN
016 [J LM159/359 Data Sheet Data Sheet
017 OJ LM185/385 Data Sheet 028 [ STARPLEX Brochure and ISE
Data Sheets

018 O LM135/235/335 Data Sheet
Enclose check or money order based upon appropriate currency. Make checks
payable to National Semiconductor. Allow 4-6 weeks for delivery.
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SERIAL BUS
[ |
SERIAL - SERIAL o
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MEMORY 1 COMMON ' MEMORY > MEMORY [~ Fig 2 Serial, parallel,
e . and FIFO buffer inter-
face techniques. Pro-
cessors access shared
e Bds - memory and common
INTERFACE INTERFACE BieReAesl /O via shared bus
scheme
SHARED BUS

In the serial scheme, requests for service on the shared
bus are ordered by priority on the basis of bus location.
Each processor on the bus notifies the next lower priority
processor when it needs to use the bus, and monitors the
bus request of the next higher priority unit. The highest
priority unit in the system will receive bus mastership. A
busy line is used to inhibit higher priority users from de-
stroying a current bus transfer already in progress by a
lower priority requestor.

In the parallel technique, bus mastership is resolved
through the use of an external hardware arbitrator. The
bus request lines from the various processors in the sys-
tem are fed to a priority encoder that generates a code
representing the highest priority device currently request-
ing the shared bus. This coded level is decoded into a
bus access line for each processor in the system. Through
this technique, bus access is granted to the highest pri-
ority master.

Serial Interface

The multiprocessor communication techniques discussed
so far have been based on such parallel bus schemes as
parallel registers, ¥iro buffers, and shared memory con-
figurations. Where processors are geographically dispersed,
as in process control and laboratory automation systems,
bit serial interface methods become very attractive. Serial
interfaces have the advantage of reducing long distance
wiring costs over those entailed by parallel techniques.
They are also capable of interfacing to standard voice-
grade telephone lines.

Many of the system configurations used in intercon-
necting processors with parallel techniques apply as well
to serial interfaces. The connections can form star, ring,
and totally connected structures. In a star configuration
(Fig 3) one processor forms the center and acts as a net-
work controller (master) with a separate line to the other

computer stands =

You can count on
Est for stationary or
movable computer
stands that are as
sturdy and functional
as they are hand-
some. Your
choice of style
and anchor plate.
Let us design a base
to your specifications.

Write or phone for literature
EST COMPANY, BOX 25D, GRAFTON, WI. 53024
(414) 377-3270 A DIVISION OF LEGGETT & PLATT, INC.
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Fig 3 Typical network
configurations. One pro-
cessor is controller in
star structure. In ring
system, data are sequen-
tially transmitted around
loop. In multidrop or
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MULTIDROP bus network, data are
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D broadcast to all proces- ‘

processors (slaves). This structure can be hierarchical,
since a slave processor to one star structure can be the
master for a different star configuration. In the multidrop
scheme, one line acts as a bus to all the processors. Com-
munication is handled by polling from a master processor,
and communication between processors is only possible
by sending messages through the polling processor. In a
ring configuration, each processor is connected to the
other processors in a loop arrangement. Data packets
from one processor are passed along to another, and in-
termediate processors retransmit the packet until the des-
tination is reached. Usually, there is a network master to
delete packets not acknowledged by a receiving node.
None of these system configurations adapts well to par-
tial communication failures. When a master fails in a star

configuration, the slave processors go offline. Redundancy

is required at all levels of the system to avoid the prob-

lem of a master failure. In the multidrop arrangement, if

the polling computer fails, no processor can communicate.

In a ring system, any processor failure inhibits normal

communications.

References

1. The Z8000 Family of Microcomputer Components, Zilog,
Inc, Cupertino, Calif, 1978

2. W. Plummer, “Asynchronous Arbiters,”
tions on Computers, Jan 1972, pp 37-41

IEEE Transac-

Editor's note: a feature article closely related to the subject
addressed in this column can be found on p 137, this issue.

Part 2 of Mr Gable’s column discusses common bus and
shared resource schemes, and will appear in the March issue.

For IBM mainframe and major

mini-computer users, Adage 4000
Series systems now offer the same
superior performance that has
made us, for years, the recogniz-
ed leader in interactive graphics.
All systems feature host channel
speed interfaces, host computer
off-loading. image buffer, local
hard copy output, and high-
speed interactive displays.

For IBM System Users
The 4250 — our higher-perform-
ance, plug-compatible replace-
ment for the IBM 3250. With 12
displays, the 4250 offers the most
economical price/display

ratio available today.

The 4370 — ouir full
3D graphics termi-
nal designed to in-
terface directly to
an IBM/370 com-
patible channel.

THE ADAGE ADVANTAGE

Interactive Graphics for
IBM and Mini-Computer Users

P e P G A I A (M ey e

The 4380 — our innovative com-
bination of all 4250 and 4370
functions in one terminal.

For Mini-Computer Users
The 4100 Series — includes 2D
(4115 and 4125)and 3D (4135
and 4145) models with state-of-
the-art graphics capabilities

and direct inter-
faces to popular
mini-computers.

The Adage
Advantage
For over a dec-
ade Adage sys-
tems have been

helping customers in industries
including aerospace, automo-
tive, heavy machinery and
petroleum, solve their most
complex graphics problems.
These include applications such
as CAD/CAM, command and
conftrol, simulation, and data
analysis.

To learn how Adage can
help you, call (617) 783-1100.

INTERACTIVE COMPUTER GRAPHICS WORLDWIDE

U.S.: 1079 Commonwealth Ave.  Boston, MA 02215
(617)783-1100 « TWX 710-330-0141

Europe: Markstrasse 9, 3308 Koenigslutter
am Eim, West Germany
Phone; 05353/1089, Telex 095528

See us at SIGGRAPH ‘80
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Make your readouts outstanding
with the latest Itron innovations.
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and bar graphic panels. 14-segment alphanumeric
nits. These latest, and all the other Noritake Itron
advancements, are sure to open up new readout innova-
tion opportunities for you.

And you'll realize all the advantages offered by Itron Fluores-
cent units over ordinary digital displays. Their cost-effective
pricing and simple, fast installation will save you time and
trouble, as well as a great deal of money. Interfacing with peri-
pheral circuits is easy too; further reducing costs. They operate
at low voltage and consume little power. Their bright fluores-
cent output and flat-glass packages make for easy readability, at
a distance and at wide viewing angles, even under high ambient
light conditions.

What'’s more, ltron displays have

a proven long-life track record for ® ®
reliable performance under strin- J r” ”
gent conditions. And we can quickly

450 500 550 . ;
and economically fabricate custom
WAVE LENGTH (nm) configurations. Since there’s much FLUORESCENT
more you should know to make an DISPLAYS
optimum display selection, contact Patented and manufactured by
INTERNATIONAL REPRESENTATIVES us for all the particulars. ISE ELECTRONICS CORP.
WEST GERMANY; Neumuller GmbH, Eschonstr 2, 8021, Taufkirchen,

o e NORITAKE ELECTRONICS, INC.
Antony Cedex Phone. 666-21-10 Telex. 42204381 LA. OFFICE: 22410 Hawthorne Boulevard, Torrance, CA 90505, (213) 373-6704, Telex: 67-4910
UNITED KINGDOM: ITT Meridian, West Road, Harlow, Essex CM20 N.Y. OFFICE: 41 Madison Avenue, New York, NY 10010, (212) 481-3440, Telex: 12-5469

2BP Phone. 0279-35351 Telex. 817202 : PR
SWEDEN: AB Nordqvist & Berg, Box 9145 S-10272, Stockholm NHRIT;}KE (;ﬂ M?’M\Wr UMH-EH 5

Phone. 08-690400 Telex. 10407 JAPAN: 1 - 1 Noritake Shinmachi, Nishiku, Nagoya-Shi, (052) 561-7111, Telex: J59738

HONG KONG: Phone. 5-232420 TAIPEI; Phone. 351-0293 EUROPE: Burotel Belgium SA, Rue de la Presse 3-5, 1000 Bruxelles, (02) 217-83-60, Telex: 4626962
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IS A GOOD
CARTRIDGE WHEN YOU
SEE OUR NAME ON .

Chances are, the data cartridge in your system is ours. Even though
it may not say so. That's because most of the world’s top manufacturers of
systems like yours specify our 3M Data Cartridges.

Why? Because we build more quality performance features into our
cartridges than anyone else. Features that computer builders know will bring
out the best in their equipment. Like a metal base plate that helps maintain
constant tape speed and tension because it's unaffected by changing
environmental conditions.

Which means accurate playback of data even when it's recorded
on one machine and played back on another.

You see, systems manufacturers know a good cartridge when they
see it. And we think you will too. Even if our name’s not on it.

Check with your systems manufacturer when you need additional
supplies. Or simply call 800-328-1300 for more information. (In Minnesota, call
collect: 612-736-9625.) Or write: Data Products, 223-5E, 3M Company,

St. Paul, MN 55101.
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More power for

Power/Mate's new Econo/Mate open frame linear power
supplies now pack a bigger punch. They offer up to 33%
more power from the same case size than many competitive
models, at no increase in cost. That means you can achieve
even greater reliability from the Econo/Mate by operating
at a percentage of full load. Or, alternatively, pack more
power in a smaller space.

You get more features as standard. OVP on all 5 volt out-
puts, standard. Dual 105-125/210-250 VAC inputs on all
supplies, standard. Remote sense capability on all supplies

m ] is standard, except EMA-A and ETA-B.
Fifty Econo/Mate models from 5 to 24 VDC, up to 25
: Amps. Single, dual, and triple outputs including the popular
. ‘ disc drive supplies. Think of them as the new old standby.
Single Output Supplies Dual Output Supplies Triple Output Supplies
Model Output Price Mode! Output Price Model Output 1 Output 2 Price Mode! Output 1 Output 2 Output 3 Price
EMA-5AV Ve 1.2A $ 2700 | EMA-12/15C 12V@30A $ 5900 | ETA-5BV 5V@12A  5Vel2A $ 48.00 ETR-142EV 5V @6A 12V@154  12Vv@15A $115.00
EMA-58BV 5ve 30A $ 35.00 15V@2.8A ETA-5CV 5V@30A 5V@30A $ 68.00 QV@l2A  15V@1.3A
EMA-5CV 5Ve 6.0A $ 5000 | EMA-12/15CC 12V@6.0A $ 7400 | ETA-5DV 5V@60A 5V@6.0A $ 96.00 5V @0.8A
EMA-5CCV 5V@11.0A $ 7400 15V @5.0A ETR-122EV 5V @6A +12V@ 154 —12V@15A $115.00
EMA-50V 5V @ 15A $ 9400 | EMA-12/150 12V@88A $ 9400 | ETA-5158V 5V@12A 12V@05A $ 48.00 +15V@1.3A —15V@1.3A
EMA-5FV 5V @ 25A $149.00 15V @8.0A 15V @ 0.5A ETR-132EV 5V @6A 18V@10A 12V@15A $115.00
EMA-12/15F  12V@16A $149.00 | ETA-515CV  5V@30A 12V@15A $ 68.00 20V@10A 15V@1.3A
EMA-6A Ve 1A $ 27.00 15V @ 15A 15V@1.3A 24V@1.0A
EMA-gg 6¥ e z'gﬁ : gg 88 EMA-18/20A 18V @0.4A o e :g\\; c@@ g'g: i
EMA- Ve 5. $ - @0. $ 2700 2 i i
U R e STy Sy |l temdens et
EMA-6D Ve - ] $ 5900 | ETA- @l. P
EMA-6F 6V @ 22 $149.00 20V @2.3A ETA-5240V  5V@30A 24V@10A § 6800 | Model  Output1 Output 2 rice
EMA-18/248 18V@1.2A $ 3500 | ETA-524DV 5V@60A 24V@23A $ 9600 | ED-512AAV +12V@1.1A(AY) +5V@0.7A $ 41.00
EMA-9/10A 9V @0.75A $ 27.00 20V @ 1.0A +12V@ 1.7A(PK)
10V @0.75A 24V@1.0A ETA-12/158 }gx@g.gﬁ }g&gg.g: $ 48.00
EMA-9/108 LIACRE:TY $ 3500 | EMA-18/24CC 18V@4.5A $ 7400 @ k . = = =
10Va18A Gl -7 EA12/10 Va1 12Ve o s 6800 | Disk Drive Power Supplies, Triple Output
EMA-9/10C 9V @38A $ 59.00 24V @ 38A 15V@13A 15vel -
10V @36A EMA-18/24D 18V@7.1A $9400 | ETA-12/150 12V@30A 12V@30A sliceipi | Mee - ©l0wtpw 1 Output 2. Outpt 3 Frica
EMA-9/10CC  9V@BA $ 74.00 20V@7.0A 15V@28A 15V@28A ED-524BV zavg} ?ﬁ(;\:') +5V@1A —5V@05A $ 72.00
1 ; /
EMA-9/10D 83217052} $ 94.00 hbdoi ED-524CV 24&@33:%9\{()' +5V@25A —5V@05A $ 94.00
10V @10.0A - 4V @ 0.4A $ 27.00 @
e Em.gﬁé §4vgg_u $ 59.00 ED-524DV 24V @ 5A (Av) +5V@3A —5V@06A $125.00
EMA-12/15A 12V@05A $ 2700 | EMA-24F 24V@12A $149.00 24V @ 6A (PK)
15V @ 0.5A
EMA-12/15B  12V@15A $ 35.00
15V@1.3A
7 - -
Econo/Mate Specifications
AC input. 105-125/210-250VAC at 47-63 Hz. Derate output current Storage Temperature. —50°C to +85°C. Mounting - ¢
10% for 50 Hz operation. Temperature Coefficient. -=0.005%/°C typical. +0.02%/°C Model  Surfaces Dimensions
DC output ratings. See Voltage/Current rating chart. Adjustment range maximum. EMA-A 2 3.78"x 3.03"x 2.15"
=+ 5% minimum. Transient Response. Occurs within 50 microseconds for a 50 to 100% EMA-B 3 487"x4.00"x 207"
Line Regulation. 0.05% for a 10% input voltage change. load change. o EMA-C 3 562" x4.87" x 2.95"
Load Regulation. = 0.1% for a zero to full load change Short Circuit and Overload Protection. Self-restoring current limiting EMA-CC 3 7.03"x4.90" x 3.23"
Stability. 0.05% for 24 hours after warm up. (foldback type). EMA-D 4 9.00" x4.87"x 3.20"
Output Ripple. Better than TmV RMS: 3mV peak to peak typical. Overvoltage Protection. OVP is standard on all 5V outputs, set at ETA-B 2 490" x4.03"x2.25"
Remote Sense. Standard on all Econo/Mate supplies except EMA-A 6.2V +0.4V. OVP modules are available for all other output voltages. ETA-C 4 7.90" x4.03" x 2.93"
and ETA-B cases. UL Recognized. Econo/Mate Supplies are listed as a recognized ETA-D 4 9.40" x4.90" x 3.23"
Polarity. May be either positive or negative with respect to ground component in Underwriters’ Laboratories recognized component ETR-E 4 11.00" x 4.90" x 3.23"
or 'floating’ up to 300 VDC index. (UL 478, File No. E 45485). ] EMA-F 3 16.75" x4.87" x4.94"
Overshoot. No voltage overshoot on turn-on, turn-off or power failure. CSA Recognized. Econo/Mate supplies are listed as a certified ED-AA 3 6.50" x 4.00" x 2.07"
Temperature Rating. 0°C to 40°C full rated power, derated linearly component in Canadian Standards Association’s recognized ED-B 4 10.25" x 4.00" x 2.95"
to 60% at 71°C for EMA, ETA and ETR, and full rated 0°C to 50°C, component index. (LR 34-518). ED-C 4 11.00" x 4.87" x 3.20"
derated linearly to 50% at 71°C for ED supplies. ED-D 4 11.00" x 4.87" x 3.20"

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 power supplies.
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Choose TT’s 16-bit TM99(0 microcomputers.
The right price performance combination
for industrial controls.

You'll be in the best of companies.

To date, more than 500 companies
are betting on TI’'s TM990 micro-
computer modules. As indicated on
the following page, the diversity of
companies is great. The applications

38

are equally diverse. Why are these
modular members of TI's 9900 Fam-
ily the pick of the crop for so many?
There are many reasons; here are
several of the major ones:

The design headstart

A lot of work is done beforehand:
Hardware design. PC board layout,
manufacturing, testing. TM990 mo-

COMPUTER DESIGN/FEBRUARY 1980




dules come preassembled, pre-
tested. Shortening your design
cycle. Getting you to market faster.
Burn-in-reliability

TM990 modules are specified to
operate over the full commercial
temperature range of 0° to 70° C.

All components must pass strict
quality assurance criteria before as-
sembly. Every assembled module is
tested, temperature cycled, burned-
in, and retested to assure highly re-
liable operation.

Precision performance

The TM990 modules incorporate
TI's 16-bit microprocessors — al-
ready a standard in the world of pro-
cess control. The architecture is
more powerful, the instruction set
richer. The modules are backed by
high-level languages for easier, fas-
ter programming. Result: more pro-
grammer efficiency, more
operational precision.

Wide choice available

TI distributors stock TM990 mod-
ules for off-the-shelf delivery.

Your broad choice includes mod-
ules for evaluation and OEM appli-
cations. Memory expansion. Data
entry and display. Digital I/0 expan-
sion (see listing in the next column).

Interfacing to motors, genera-
tors, contactors, etc., is simplified
by industrial ac and de I/0 modules,
optically isolated for system protec-
tion. A series of A/D and D/A inter-
face modules is also available.

On-going leadership: A floppy
disk controller and a bubble memory
module have just been added to the
TM990 Series. Soon to come: A
speech module. And industrial com-
munication modules.

Forward-looking bus: From day
one, all TM990 modules have com-
municated over the same fully docu-
mented bus which simplifies system
integration and development of cus-
tomized modules. The TM990 Bus
definition supports memory expan-
sion to 16 megabytes as well as
multiprocessing applications.

Ready-to-use
software support

The affinity of TI’s 16-bit microcom-
puter modules for high-level lan-

guages contributes substantially to
programmer efficiency. Ready for
use immediately:

Power Basic: This English-like
language speeds programming even
for the novice. It is easy to learn, to

Way to Go

TM990 microcomputer modules are
making a significant impact on the in-
dustrial market. They daily prove
themselves the ideal means for
quickly bringing 16-bit economy and
performance to end products ... to
the production line. Choose the
TM990 Series and you join the best of
companies. To name a few: Varian,
Analog Devices, Dow Chemical, ITT,
Loral, Autotrol, U.S. Steel, Owens-
Corning, Gulf Oil, Chrysler, Lock-
heed, Boeing, Teledyne, Delco,
Litronix. . .and, of course, TI.

TI’'s TM990
Microcomputer Series

Microcomputer Modules:
TM990/100M
TM990/101M

Evaluation Module:
TM990/180M

Educational Module:
TM990/189

Memory Expansion Modules:
TM990/201 EPROM/RAM
TM990/203 Dynamic RAM

TM990/206 Static RAM
TM990/210 Bubble Memory
TM990/303 Floppy Disk Controller

1/0 Expansion Modules:
TM990/305
TM990/310

Industrial I/O Modules:
TM990/5MT Series

A/D and D/A Interface:
TM990/1000 Series (Analogic)
TM990/1240 Series (Analog Devices)

use, to document. It has I/0 features
for process control and enhanced
speed for real-time applications. It is
designed for use on a single micro-
computer module or in an expanded
module system.

TI Microprocessor Pascal: This
new high-level language, which TI
has pioneered, provides the most ex-
tensive support available. It enables
you to solve application problems

without getting involved with the in-
tricacies of machine architecture.
You have fewer errors because the
code is easy to write, document,
read, and modify.

Ready-to-use
development system

The AMPL* prototyping lab max-
imizes software productivity. It con-
tains, in one versatile unit,
everything required to develop your
software and to check out your sys-
tem hardware.

Available either as a floppy-based
system or multi-user hard disk
system, the AMPL lab supports
Basic, Pascal, Fortran, and as-
sembly language.

The very affordable modules

Considering the performance and
reliability you get ... the savings in
design time and programming ...
and the elimination of those ex-
penses associated with make-it-
yourself modules, the TM990
modules are the best buy in the in-
dustry — 16 bits for the price of 8.

Choose your help

When you bog down, dial (713) 776-
6632. That’s the Houston hot line. TI
application engineers stand by to
answer your technical questions.

If you want a firsthand look at the
TM990 modules, or the AMPL lab,
call or visit your local T1I distributor
Systems Center where TI-trained
applications engineers will arrange
demonstrations.

TI Regional Technology Centers
hold monthly courses on the TM990
modules, the 9900 Family micropro-
cessors, Power Basic, Microproces-
sor Pascal, and the AMPL lab.
Check your nearest TI distributor or
T1I field sales office for dates, loca-
tions, and fees.

For a copy of the latest brochure
containing more complete informa-
tion on the TM990 mi-
crocomputer modules,
call your T1I distributor.
Or write Texas Instru-
ments Incorporated,
P.O. Box 1443, M/S
6404, Houston, Texas
77001.

*Trademark of Texas Instruments Incorporated

Fifty Years

(2, {08
Innovation
e}

/]

TEXAS INSTRUMENTS

© 1980 Texas Instruments Incorporated

INCORPORATED
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I COVMMUNICATION CHANNEL

Distributed Processing System Communication Links
Eliminate Need for TP Software

(3270)
LOCAL

RESPONSE
PROCESSOR

ities as well as over land lines

Response system with extended PIXNET facilities. Transmission may be via satellite links and microwave facil-

Q
d

Communications capabilities of the
Response™ coordinated network pro-
cessing system, recently introduced
by Paradyne Corp, 8550 Ulmerton
Rd, Largo, rrL 33540, are based on
the company’s line of Lst and micro-
processor based high speed modems,
the ANALYSIS network management
and control system (Computer De-
sign, July 1978, p 18), pix 11 virtual

40

data links (Computer Design, June
1978, p 28), and PIXNET networking
systems (Computer Design, Aug 1978,
p 30).

Response distributes intelligence
throughout the network and provides
full duplex spLc-type communications
without conventional 1BM teleproces-
sing access schemes such as vram,
TCAM, or Ncp. Elimination of the Tp

software decreases overall processing
workload on mainframes. Polling,
error correction, routing, and applica-
tion selection requirements are im-
plemented within the network itself,
without host intervention.
Communications in the Response
system are controlled by attached
communications processors (ACPs)
that are integrated into the Response

COMPUTER DESIGN/FEBRUARY 1980
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2% “TIF conneclors help me
innovale with microprocessors.
And AMP makes more

1IF conneclors than anyone.

1. Large boards mate 2. ZIF Connectors 3. All board edges
easily without damage replace card guides can be used for I/O’s



AMP ZIF connectors—for Zero Insertion
Force—give you more ways than ever
to take advantage of microprocessor
technology. While providing you with
extra benefits of their own.

Benefits that allow you to design-in
such features as larger pc boards, higher
density packaging, and modular “add-
on” capability.

ZIF connectors will also eliminate
problems. Such as back panels, worn
contacts, and board damage during test
or insertion. And when you use ZIF con-
nectors as card guides, all four sides of
the board are available for interconnect,
S0 you can shorten circuit traces, reduce
voltage drops, and separate power and
signal circuits, economically.

To help you accomplish all this,
AMP provides three principal types of
ZIF connectors: Rotary Cam Actuated

Edge connectors, Linear Cam Actuated
Edge connectors, and our exclusive
Stacking connectors.

All of them are designed to enhance
your interconnections while providing
easy board insertion. Just open the
contacts with the cam, slide in your
board from the edge or the top, and
close the contacts the same way. No
auxiliary devices or mallets. And later
access to the board is easier, too.

Of course, AMP ZIF connectors also
come with full engineering support for
technical assistance, whenever, or wher-
ever you need it.

For more information about the advan-
tages of ZIF connectors and how you
can use them in your innovative designs,
simply call or write us.

AMP has a better way.

connectors:

Rotary Cam Actuated

Some facts worth knowing about AMP ZIF

o 100" x..200" .125" x.250" or.156!" x .200"
contact centers

sizes up to 65-dual positions

open or closed ended with pc board
registration lock

available in versions that sequentially actuate
ground, power and signal circuits

Linear Cam Actuated

¢ 100" x.100" or.125" x .125" centers

» available as complete assemblies or separate
components

e sizes up to 140-dual positions

* high normal force design eliminates the need
for gold board edge fingers

« top or side entry for maximum design flexibility

Stacking

* 100" x.100" centers, ideal for bus organized
circuits

« provides shorter electrical paths between
boards

* eliminates need for backplanes

* sizes up to 50-dual positions

Where to call: ZIF Connector Information Desk,
(717) 780-8400.

Where to write: AMP Incorporated, Harrisburg,
PA 17105.

AMP is a trademark of AMP Incorporated.

ANMP

5. Ideal for test

4. Stacking ZIF's
eliminate backplanes equipment
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‘We've put
price tag on your
backup dreams.

Fulfilling your backup dreams for the Winchester was
one thing. Doing it at the right price was quite another.

DEl is happy fo announce success on both scores.
Our new 10 and 20 MByte high density streaming cart-
ridge tape drives are less than half the price of
Winchesters.

The basic 10 MByte is $415, the 20 MByfe version is just
$525. And here's what you get for the price:

Speed: Transfers data at 5 MByte/per minute.

Capacity: Just what you want. 10 or 20 MBytes. A per-
fect match for the 8" or 14" Winchester's capacity.

Reliability: We certify our cartridges to provide it.

Ease of Use: Cartridge operation is simple enough
for a person without any computer fraining fo use.

Size: Compact enough to be infer-
changeable with flexible disks.

Streaming Electronics: Optional format-
ter and streaming controller with  zomeye canridge Tape orive
aufomatic gain confrol and interdis- R e

persed resynchronization. Error cor-
rection is also available as an option.

Delivery: Immediately, as in right NOW! 1o meyte Carridge Tape rive

And at DEl we're so sure our new products are the
answer fo your backup dreams that we've backed
up our own production capacity with ancther 77,000
square feet of plant space.

Nowthatwe've gotthem, allwe can say is “"come and
getit! They're your backup dreams come truel

Data Electronics Inc.

10150 Sorrento Valley Road, San Diego, California 92121. Call (714) 452-7840. Telex 67-5327
CIRCLE 28 ON INQUIRY CARD
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“I went flat

“As an engineer, | used to get pretty frazzled
whenever I had to use twisted pairs.

Heaven knows, I needed the performance, but
the labor costs drove me wild!

Then one day Dave from Spectra-Strip
stopped by and solved all my problems—he
showed me their new Twist 'N’ Flat®

How fantastic—twisted pairs in a flat cable
with flat, parallel sections that I can mass
terminate wherever I need them on the cable.
(Standard spacing is 18" of twist with 2" of flat,
but if I order as little as a thousand feet
at one time, they’ll put in any spacing [ want!)

Well, let me tell you—this has reduced
termination time by 97% and cut our costs by
36%. 1 liked their thinking so much, I checked
them out and found that they were a terrific

© Spectra-Strip Inc. 1979
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instead of fluffy?

source for all my flat cable
needs —cable, connectors,
and even complete
terminated jumpers and
custom assemblies, fully
tested and ready to go.

If you're as concerned about your intercon-
nect performance and costs as [ am, you really
ought to write Spectra-Strip, 7100 Lampson
Avenue, Garden Grove, CA 92642, telephone
(714) 892-3361. In the East, call (203) 281-3200.

But don’t ask for Dave—he’s at home taking
care of the baby’

W\When you’re down to the wire.
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transaction processor. Major Acp ele-
ments include 32k processor, byte
multiplexer channel adapter, line con-
troller module, and peripherals con-
trollers. Remote peripheral devices are
attached to the acp, which connects
to the byte multiplexer channel on the
Response processor. ACP communi-
cates with a PIXNET network control
unit (Ncu) which communicates with
a local control unit (Lcu) attached
to the byte multiplexer channel of the
1BM host (see Figure). Each ~Ncu
can support up to seven lines for
communication with other aces and/
or other transaction processors.

PIXNET communications capability
allows CRT terminals, with proper
authority, to directly access any ap-
plication in the network as a local
device. Response applications can also
access facilities of other interactive
systems, communicating as if they
were local 3270s. A high speed read/
write transfer facility is provided for
transmission of bulk data files.

Response is a fully integrated dis-
tributed processing network system
using two models of a 32-bit proces-
sor. One, a 400-ns entry level system
has up to IM bytes of memory and
supports as many as four integrated
channels. The second, a 240-ns ver-
sion, has up to 2M bytes of memory
and up to seven integrated channels.
Both are M System/370 oriented
and are opotimized for transaction
processing tasks. Both processors have
1-bit error correction, 2-bit error de-
tection, and memory 1/0 transfer
rates of approximately 7M bytes /s.
Circle 400 on Inquiry Card

Supervisory System Design
Speeds Network
Control Functions

Communication line supervision, Ea
interface surveillance, communication
system fallback, and rapid network
reconfiguration are the functions of
network control addressed by the
Network Control System™. The sys-
tem adds a second level of modu-
larity to conventional tech control
concepts in the physical configuration
of its test, patch, display, alarm, and
switching modules. Modems and com-
puter port cables are attached to the
rear of the system racks, with the

functional modules removeable from
the front via edge connectors.

With this arrangement, each Eia
interface can be equipped with a
module for displaying major E1a inter-
face signals and producing alarms on
selected error conditions, or a module
for bit error testing, or a patching
module, or one that can switch a com-
puter port between modems. Pro-
grammable options also permit alarms
and switching to be either manual or
automatic. This cabling and module
configuration is said to speed detec-
tion and correction of technical prob-
lems in the network.

The system, designed and manu-
factured in Europe by Tech-Nel Ltd,
is now being manufactured and
marketed under license in the v.s. by
Digi-Log Systems, Inc, Babylon Rd,
Horsham, pa 19044.

Each E1a rs-232 interface is mon-
itored constantly for eight possible
fault conditions. The network can be
reconfigured by modules that contain
port, modem, and monitor receptacles.
Any communication port can be ad-
dressed by means of a 10-key numeric
pad and connected to the supervisory
system bus for failure analysis in con-
junction with the company’s pLMm 11
data line monitor and tape trap for
centralized troubleshooting. Channel
failures are resolved by any of four
automatic /manual fallback techniques.

Main system modules are as fol-
lows: supervisory alarm module moni-
tors E1A interface channel integrity;
alarm module monitors all channels
for failure; a programmable switch-
ing module, with a cavacity for 16
switching routines, manually or auto-
matically switches a port between two
modems; switch contoller and inter-
face unit controls up to 256 switch-
ing modules. Any of 16 resident pro-
grams in each module can be selected,
and programs can be created and
loaded as required; error test module
generates 511-bit pseudorandom test
pattern and gives visual indication of
bit and block error counts as well as
calculated error rates.

In addition to the main modules
mentioned, the user may configure
line drivers, modem eliminators,
modem sharing devices, data line
monitors, and tave recording equip-
ment. The system can be furnished
for standard 19-in (48-cm) rack
mounting, or integrated into desktop
consoles.

Circle 401 on Inquiry Card

New coach

for PDP1 team
S full-color
graphics system.

The coach of PDP-11's team is our new AED512
graphics generating system that makes the
blackboard obsolete. Now, when he plots the
plays, the FIVE TWELVE's compact video
terminal will display all the action in high-
resolution detail using up to 256 simultaneous
colors and 16.8 million different hue/intensity
combinations on a 512 x 480 pixel screen. The
AEDS512 is microprocessor controlled, and has
the largest refresh memory of any system in
the league.

Other features that make the new PDP-11
‘coach’ a cost/performance leader include:

DMA interfaces (Q-BUSR or UNIBUSR)
available.

2:1,3:1...16:1 zooming. Panning via
integral joystick.

Vector and circle generation. Curve fill.
Single-point addressability.

Crosshair cursor with programmable color.
SUPEROAM panning over 1024 x 2048
contiguous pixels.

Programmable character fonts and

8 programmable special function keys.
$8.875 with two colors only, excluding
monitor and DMA.

® Registered trademarks of Di

ADVANCED

ELECTRONICS
DESIGN, INC.
COMPUTER PERIPHERALS DIVISION
440 Potrero Ave., Sunnyvale, CA 94086
Phone 408-733-3555, Boston 617-275-6400




Grow with the MSC 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 Future Growth Socketed elements
without parity, the MSC 3605 provides OEM provide for both simplified maintenance
designers and end-users with a number and future expansion.

of important operating advantages:

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.

For additional information on the
Design Versatility The MSC 3605 is MSC 3605 and our other 41 Monolithic

switch selectable between Modified Systems Corp. products and systems,
UNIBUS and Standard UNIBUS interfaces. @ ﬂo |t IC please contact us at 14 Inverness Drive

On-board DIP switches allow the user East, Englewood, Colorado 80112.
to quickly set up starting address and g j tQm I (3083) 770-7400. Telex: 45-4498.
Ccop

Extending the limits of information.

lIIHEIHHWIIHIHIII.IIIIIIIIEW%
ﬁﬁﬁﬂlllﬂll.ll.'lﬂl! | Bt b U E G
BEREERE L ' W EinanmEmnmuEne .

.I.I.II‘
mEmEmaEy TrHEC T TH R AR
CEmmEEEEar INEEE DERREEEEREEREER
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 49 South Baldwin, Suite D, Sierra Madre, CA 91024, (213) 351-8717

CIRCLE 75 ON INQUIRY CARD
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Fiber Optic Link
Operates to 200k Bits/s

Like its high speed predecessor previ-
ously introduced (Computer Design,
July 1978, p 18), this TTL-compatible
link offers secure transmission, elec-
trical isolation, and protection against
electromagnetic interference. It oper-
ates from dc to 200k bits/s, using an
NRz format with no coding restriction.
The fully assembled and tested link
has a bandwidth of 100 kHz, comes
in cable lengths up to 1 km, and is
available from 3M Company, Dept
er9-19, Box 33600, St Paul, M~
55133,

The link consists of two transceiver
modules and preterminated flat or
round cable. Each module contains

an infrared-emitting GaAs rLED light
source, and a PIN photodiode detector.
The connecting cable is made up of
two plastic-clad silica fibers in a pvc
jacket for full duplex operation. Two
cable types are currently available; a
flat version in lengths to 150 m, and
the other a round cable in lengths to
1 km. Typical cable attenuation is
25 dB/km, and connector attenuation
is less than 2 dB/mated pair.

Power requirement is 5 V. Price of
the data link, less cable, is $228.
Reinforced preterminated cable is
$4.10/m. Delivery, eight weeks ARro.

Circle 402 on Inquiry Card

Protocol Converter
Adds Intelligence to
Dumb Terminals

GoBetween™ Translation 100 is a
microprocessor based protocol con-
verter that enables Ascm, crrt, and
printer terminals to emulate Bur-
roughs, peEc, Honeywell, ~Ncr, and
Univac remote devices, and allows
them to be online compatible with
any cpu or frontend processor. The
unit operates asynchronously at speeds
to 9600 bits/s, with automatic up/
down speed conversion. Internal pip
switches allow selection of specific

addresses in a polled multidrop en-
vironment. The device is a product of
Modemsplus, Inc, One Perimeter
Way, Suite 260, Atlanta, ca 30339.

Polling and prompting capability,
4k p/roMm, 2k rAM, and complete self
diagnostics are standard features. Op-
tions include 4k RraM, synchronous
operation adapter, function key
prompting, and forms control.

In standalone applications, the unit
has its own power supply; when used
as an internal device, power is drawn
from the associated terminal. The con-
verter can be tailored to fit virtually
any configuration.

Circle 403 on Inquiry Card

New fullback
For PDP-1 team
is single-card
RMO2 emulator.

The fullback for the PDP-11 team is AED's new
STORM-02, a hex-card controller/formatter for
storage module drives.

We tried out a lot of fullbacks for the team
but STORM-02 was the only player that could
offer everything! Single hex-card electronics:
RH11, RM02 and RMO3 emulation; the ability
to plug right into the SPC slot on your PDP-11;
plus the ability to get along with the media.
That's the kind of compatibility we like!

A standard single board STORM-02 handles 4
SMDs. With an optional second hex-card, the
STORM-02 can accommodate four more drives
for a total capacity of over 500 megabytes.

Our big surprise was the bogtom line on the
contract. The OEM price for the STORM-02 is
just $2595 for the hex-card electronics — far
less than any fullback in the league. The com-
plete system with one 80-megabyte storage
module drive, in quantities of one, is $13,995...
about half the price of a comparable DEC
fullback.

For the complete statistics and quick
delivery, call or write Bob Deisher, Rigid Disk
Products Manager.

ADVANCED
xLEC ONICS
DESIGN, INC.

COMPUTER PERIPHERALS DIVISION
440 Potrero Ave., Sunnyvale, CA 94086
Phone 408-733-3555, Boston 617-275-6400
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SYNC LINES

1 3270
|MULTI -
NDROP

protocols

Typical Net/Alert configuration. System is transparent to host computer
and can be installed in any teleprocessing system using conventional

Teleprocessing Network
Performance Parameters
Displayed in Real Time

Net/Alert™ is a microprocessor based
monitoring system that provides real-
time, online performance information
from every terminal on every line in a
teleprocessing network. A series of
multilevel display screen formats can
track the current status of the entire
system, or of a single or group of ap-
plications. A color crr graphics dis-
play grades system conditions: green,
normal; yellow, potential trouble; and
red, operator attention may be re-
quired.

Network status screen is the highest
level summary display. It shows in
simplified block diagram form the
entire system status, and displays
transaction volume and error rates for
all lines in each line group. Among
other data displayed are response
times for individual terminals, as well

?Patent pending

50

as smoothed averages over operations-
specified intervals.

Level 2 display, line status, called
up by lightpen, joystick, or keyboard
entry, shows the state of individual
lines within a specific line group, and
details current status of each terminal
on each line.

Terminal status screen is the most
detailed presentation, showing cur-
rent status of each terminal on a
single line plus response time com-
parisons with prior periods. Also
shown are transaction and error rates
for each terminal.

The system, a product of Avant-
Garde Computing, Inc, 21 Olney Ave,
Cherry Hill, Ny 08003, monitors for
three kinds of trouble in real time:
response time unacceptable, line un-
available, and line marginal. Heart
of the system is the microprocessor
line set (mLs),® attached to the net-
work at the point where data enter
the computer facility (see Figure).
MLs includes a microprocessor, local
memory, and intelligent line inter-
faces. Each line to be monitored is

attached to an mLs by a “T” connec-
tion either at the modem &rs-232-
C connector or at a communications
panel rack. Line status and perfor-
mance are derived by interpretation of
modem signals: transmitted and re-
ceived data and control characters,
and modem status indicators.

MLs performs serial to parallel con-
version on the bit stream between
modem and transmission control unit
(tcu), and interprets data and con-
trol characters according to the speed,
protocol, and coding specified for the
line. It monitors bisynchronous, asyn-
chronous, and HbLC protocols, and
can interpret the transmission to de-
termine block and transaction counts,
error retries, response times, status
messages from remote control units,
polling frequency, and protocol va-
lidity. Maximum Mrs bandwidth for
synchronous protocols is 56k bits/s.

The mLs is invisible to the host,
TCcu, remote control units, and all
other hardware units in the system.
It is also invisible to all levels of sys-
tem software.

Circle 404 on Inquiry Card

Software Package Adds
Versatility to Laboratory
Distributed Networks

MINC NFT (network file transfer) is
a software package that permits a
MINC or MinimiNc laboratory com-
puter system to interact with ppp-11
or vax-11/780 computer systems in
distributed networks. It is fully com-
patible with pEcnet communications
software. File transfer can be from
local to remote, remote to local, and
remote to remote. The software can
also be used for local management
tasks such as copying, deleting, and
displaying local files. It is licensed at
$1400, and is available from the
Laboratory Data Products (Lpp)
group of Digital Equipment Corp,
Maynard, ma 01754.

The option is applicable to com-
puter systems using msx-11, 1as, and
VAX/vVMS operating systems, and is
compatible with mINnc Basic software.
Connections between a pecnet host
and MINC or MiniMINC systems can
be via direct cable, acoustic coupler,

COMPUTER DESIGN/FEBRUARY 1980



Break out
with our breakthrough

Add a UDS 103 LP modem to your small system design

® No AC connection
e FCC certified
@ Fits under the phone

& $195 (quantity one)

Add the world’s only line-powered modem to your small
system design. Forget about AC connections and exter-
nal power supplies while accessing the whole dial-up tel-

“ ephone network.

- Thanks to our breakthrough, the added system cost is
only $195.00 (quantity one) for a fully Bell-compatible,

“Confidence in Communications”

Unlversal Data Syste 1S

originate only, Model 103 modem. It gives your system full
duplex communications capability at any speed up to 300
bps.

Get in touch with the rest of the datacomm world. Ask
for full details from:
Universal Data Systems
5000 Bradford Drive, Huntsville, AL 35805
Telephone 205/837-8100
TWX 810-726-2100
Patent Applied For
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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
artin resolution, vector writing
speed and image manipulation
capabilities.

Ask R

(No one knows more

Special for
process control.

The 2000 series is specially
designed for process-control
applications, and includes the
2500, a one-card character
graphics display.

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"



about Colorgraphics)

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.

LAl S B G R

Q‘M%@;Wé

——\ Why raster scan?

P M RaxCRSR. Raster scan has become the preferred technology
= whenever computer-based information and images

must be displayed. To find out what raster scan is
wm and how it compares with alternative display
g&‘ﬁ‘- 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.

REGIONAL OFFICES: Santa Clara, CA (408) 988-2211, Newport Beach, CA (714) 979-5351, Seattle, WA (206) 838-5196, Albuguerque, 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.

CIRCLE 34 ON INQUIRY CARD




“Designing our own LSI

The hard part is findin

with some flexibility.”

The inflexibility of most LSI man-
ufacturers can be really frustrating. The
fact is, they’re just not set up to handle
“customer designed” projects.

You'll find things a lot different at
AMI. Were the only major LSI company
with a group specially organized to handle
these jobs. It’s our sole responsibility.
Last year, we ran more than a hundred
circuits designed by a wide variety of
customers. And the list is growing fast.

“We want to do it our way.’

That's okay with us. No two customers
bring us a job at the same stage of
development anyway. So it would be a
waste of our time and your effort to set up
a lot of hard and fast requirements.
Instead, we make it as simple as possible
for you to interface with us at almost any
design or production phase.

You can supply us working plates,
pattern generator or data base tapes, com-
plete test programs or test vectors. We'll
take it from there. And welll provide
components at any of these stages: wafers,
prototype circuits, or complete, fully
tested assemblies.

We don' limit your choice of process,
either. We work in 25 variations of four
basic MOS disciplines. What'’s more, our
manufacturing capability is large enough
to set aside an entire fab line for fast
turn-around circuit prototyping. And
allocate other fab lines for production runs.

54

“What makes AMI so great?”

In a word: experience. We have the
longest history in custom, with a record of
more than 1200 circuits designed and
produced since 1966. And we've been in-
volved in customer designed projects
for six years, longer than anyone else,
completing more than 300 circuits.

We're geared to work with your
in-house MOS designers or an indepen-
dent design firm. Or we can handle your

We're flexible enough to work with you at almost any stage of
your circuit development. After all, you're the customer.

COMPUTER DESIGN/FEBRUARY 1980



circuit isn't the problem.

a manufacturer

: Histories Using Custom Circuits

Comparison of MOS Processes and Microprocessors”
P Chan P Chan P Chan N Chan Comple- N Chan N Chan i .
iV, mentary 1 1+ VMOS You can get hold of copies
Metal Metal SiGate SiGate MOS dep Lds. Eadi;

S (o0 vk ) 8 | by writing to AMI Customer

Power Consumption (low speed) 6 & 4 5 1 5 3 3 . .

iR e St e g Tooling Marketing (II),

Nt sty RS S 1 1+ 3 3 | 3800 Homestead Road, Santa

e b LD Bt STHE =t L | Clara CA 95051 Phone (408)

On-Chip Clock Generation 4 2 5 4 1 2 2 2

' Bipolar Compatibiity PEESFTEAET e 246-0330. Or from one of these
gm’ S‘S“"P":_Lft’“‘“d“ A z : : £ j 42 Z AMI sales offices: California,
rocess Simplicity. i
i{ankings are relative among the processes, with the lowest number being most desirable. (213) 595_4768; Florlda’ (305)

AMI offers 25 variations of four basic MOS processes. So you can pick the one

that fits your product and budget.

job from scratch, giving it the full custom
treatment that has made us the leader

in this field.

We're also in a unique position to
advise you on the best way to tackle your
application. As we also produce standard
4, 8 and 16-bit microprocessors (the S2000,
S6800 and S9900), we may be able to
show you a cost-effective way to mix
standard MPUs and custom peripherals.
Or customize a standard MPU specially
for you.

“Fine, but I need more details”
We have all the documentation

you need, from design and test parameters
to production schedules. And we've

also just published two new brochures
describing AMI's involvement in the
custom LSI business. These are “Six Steps
to Success with Custom LSI” and

“MOS Systems Solutions: A Dozen Case

CIRCLE 35 ON INQUIRY CARD

830-8889; Illinois, (312) 437-6496;
Indiana, (317) 773-6330;
Massachusetts, (617) 762-0726;
Michigan, (313) 478-9339; New York,
(914) 352-5333; Pennsylvania, (215)
643-0217; Texas, (214) 231-5721,
Washington, (206) 687-3101.

And, if youd like a “live” show, we'll
make a 30-minute presentation right in
your office. That should be long enough
to convince you how flexible an LSI

company can be.
AMI

AMERICAN MICROSYSTEMS, INC.

55



[ communicATION cHANNEL |

or modem interface, with software
selectable baud rate and synchronous
or asynchronous operating mode.
MINC NFT is available on diskette.
Built-in user aids, including a “help”
feature, assist in operations. The sys-
tem has 20 commands, separated into
file commands for local file operations;

calendar commands for data and
time; and network commands for data
transfer between systems.

mMiNc and MinizMINe are economical
laboratory computer systems that in-
corporate an LsI version of the ppp-11
minicomputer.
Circle 405 on Inquiry Card

Statistical Multiplexer
Adds Multipoint
Multiplexing Capability

Multipoint multiplexing capability has
been added for uniBus*-based systems
using the pca 205/11 statistical multi-
plexer to access DCA’s integrated net-
work architecture (mwa). Configured
in a master/slave arrangement, the

munications Associates, Inc, 135 Tech-
nology Pk, Norcross, ca 30092.
System 205/11 connects remote
terminals to pEc ppp-11, vax, or 2020
computers as an alternative to using
pEc Dpz-11 asynchronous terminal
interface boards, which support eight
interface ports. 205/11, on a single
circuit board, supports up to 128
ports, provides statistical multiplexing,
and takes up only one UNIBUS slot.

L
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Multipoint multiplexing configuration. System 105 statistical multiplexer sup-
ports 2, 4, 6, or 8 ports; system 115, up to 32. System 205/11 looks like
multiple DZ-11s to UNIBUS, and like standard INA processor to network

205/11 is the master controlling slave
units multidropped from a single line.
Slaves can be either pca system 115
or 105 statistical multiplexers, or both.
The added multipoint multiplexing
capability allows additional savings
in telephone line costs, as well as a
reduction in the number of multi-
plexers and modems required in the
network, according to Digital Com-
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The system also provides error-con-
trolled trunk links, choice of fixed
baud or autobaud, and choice of
modem signal protocols, loop echo-
plex and character transparency.
Interface is rs-232-C/ccrrt V.24/
V.28, with choice of male or female
connectors to trunk-link modem.
Speed is up to 9600 bits/s, synchro-
nons. Circle 406 on Inquiry Card O

Grayhill Switches and Keyboards

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 Electronics
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—ASI 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
OHIO

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
upply.
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



Grayhill
totallysealed
DIP
switches

better thanever
better thanothers

ITotal sealing

Each Grayhill SPST Rocker DIP Switch is now
potted as part of the assembly process, to provide a
more professional and economical bottom seal, with
maximum seal integrity. Flux entry during wave
soldering is totally prevented; contamination is
eliminated; reliability is enhanced; and prices are
unchanged. . . there is no cost premium for this im-
portant new feature. Grayhill also offers 3 topside
sealing options, for raised or recessed rockers—a
tape seal, applied at Grayhill; cards of tape seals, for
your application; or re-usable protective covers.
Whichever you choose, you get complete freedom
during PC Board cleaning.

Exceptional reliability

All Grayhill DIP Switches incorporate our exclusive
spring-loaded, sliding ball contact system. This
highly reliable contact system provides positive wip-
ing action, immunity to normal shock and vibration,
and exceptional 50,000 cycle life.

Wide ranging choice

Grayhill Sealed Base Rocker DIP Switches are available
SPST, from 2 to 10 rockers, with raised or recessed rockers.
Grayhill also provides the Piano DIP™ SPST side-actuated
DIP Switch, sealed; the Toggle-DIP (SPDT or DPDT) for
front panels, plus SPDT or DPDT back panel programming
DIP Switches.

Off-the-shelf
distributor availability
Procurement made simple—call Grayhill or your local

distributor, for off-the-shelf delivery of most types. Only
Grayhill offers you this purchasing convenience!

Make sure you have your copy of the most recent
DIP Switch Catalog . . . free on request.
My‘ill the Difference Between Excellent and Adequate.
—T—

561 Hillgrove Avenue * LaGrange, IL 60525« (312) 354-1040
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Plug-In Voice Recognition

Module Offers 100-Word Vocabulary

MICROPHONE
INPUT

16-FILTER
SPECTRUM
ANALYZER

REFERENCE
PATTERNS

ANALOG TO | upTO

DIGITAL 4k x 8 RAM
CONVERTER —

necessary logic and memory.

POWER
SUPPLY

MICRO -~
PROCESSOR

TRAINING
| RECOGNITION
| AND CONTROL
PROGRAM

Capable of identifying up to 100 words or phrases with 99% accuracy, Inter-
state Electronics’ VRM analyzes speech with 16-filter spectrum analyzer.
Module may be used standalone or with host processor since it includes all

A single-board, high accuracy oem
voice recognition module, the vEwm
can handle vocabularies of 40, 70, or
100 words. Supported by hardware
and software development tools, the
microprocessor based module, intro-
duced by Interstate Electronics Corp,
1001 E Ball Rd, Anaheim, ca 92803,
contains all logic and 1/0 interfacing
necessary to convert spoken words
into computer codes on a single stan-
dard Multibus™ size card.

The discrete word, speaker depen-
dent device provides recognition accu-
racies in excess of 99% regardless of
dialect, accent, or language. A dis-
crimination threshold, to reject un-
desired inputs, is switch selectable or
may be controlled by a host processor.
Communication protocol is compatible
with high level languages such as
FORTRAN, BAsIC, and Pascal, easing
the job of host programming for in-
corporation of voice capability.

Support for the system includes an
emulator package that serves as a tool
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in software development and vocab-
ulary definition. Based on the com-
pany’s intelligent voice data entry sys-
tem, the emulator allows potential
software systems to be tested without
requiring modifications in host pro-
gramming or logic. A programming
workshop in the form of an intensive
training course offers a means of ac-
quiring the necessary software skills
and hardware familiarity to skillfully
use vRM and development support
tools. A portable control chassis, the
Voterm-I contains all power, switches,
and indicators necessary to quickly in-
terface a vem with a host computer
for product development.

The VRM contains a microphone
preamplifier and preamplifier bypass
switch, allowing direct input using
lightweight sm-10, boom mounted
Telex cs-75, or equivalent micro-
phone. Alternately, the onboard pre-
amplifier may be bypassed, and an
audio signal used. Input is ac cou-
pled and terminated with a resistance

of greater than 10 kQ. Useful audio
bandwidth is from 200 to 7000 Hz.

Input speech (80-ms minimum
length, 200-ms between-word pause)
is analyzed by a 16-filter spectrum
analyzer and converted to a digital
representation of the characteristics
of the spoken input. These digital
data are then converted to a fixed size
pattern that preserves the information
content of spoken inputs while dis-
carding redundant features. During
word training these patterns are used
to derive templates for each vocabu-
lary item, which are then used in the
recognition process for comparison
with incoming spoken words. Vocab-
ulary templates are stored in onboard
raMs, while processing algorithms re-
side in RoM, operating in conjunction
with a microprocessor.

During training, the vrRM auto-
matically rejects utterances that do
not sufficiently agree with the same
utterance from previous training sam-
ples of that word. This prevents a
vocabulary reference pattern from
being significantly altered by spurious
noises such as coughing or speaking
inconsistencies.

First and last word indices may
be specified when selecting the mode
of operation. Consequently, any con-
tiguous sequence of vocabulary words
may be selected for use with the op-
eration. This ensures that only valid
responses are accepted as input to the
system. A second, common vocabu-
lary level of syntax enables users to
select a second contiguous sequence
of vocabulary words to be appended
to the first set in the recognize mode.
Thus, without complex or redundant
vocabulary structuring, command and
edit words can be automatically ap-
pended to the specified set of valid
input words. Both functions may be
selected with the total vocabulary
resident in VRM memory minimizing
the need to download small vocabu-
laries.

The unit’s serial interfaces are
switch selectable to rs-232-C or 20-
mA current loop. A full duplex, 8-bit
wide parallel sighal interface uses
common TTL signal levels for easy
connection to a host computer com-
munications port or to the digital
control logic typical of control system
panels. An option replaces the par-
allel interface to the host with a sec-
ond serial interface that permits full
compatibility with standard communi-
cation ports and associated software
drivers.

(Continued on page 62)
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the more OEMs
demand of
tape systems,
the more we
deliver.

OEMs are demanding. They want
different models for different appli-
cations, the highest possible reli-
ability, and value that reflects in their
final product. Our Series 40 continues
the 17 year Digi-Data tradition of
satisfying these OEM requirements.

More Selection

Within our Series 40 family, they can
choose from 192 combinations of
NRZI, PE and NRZI/PE models with
reel sizes from 7 to 10.5 inches and
speeds from 12.5 to 75 ips — all fea-
turing a new control block with more
functions, such as a density select
switch and an optional unit select
switch.

More Reliability
in a Simpler Package

Microprocessor controlled imbedded
formatter improves reliability by re-
ducing chip count as much as 50%.
All versions occupy a single board,
simplifying cabling and reducing
spares requirements, while eliminat-
ing the need for separate outrigger
housings. Improved transport modu-
larity facilitates field upgrading, par-
ticularly data density and tape speed.

More Value

Our low inertia tension arm design
provides gentle tape handling that
ensures data reliability without the
cost, complexity or maintenance
problems of vacuum columns. Ad-
vanced transport packaging includes
a metal frame door and self-aligning
rack mounting.

OEMs who interface the PDP-11,
Nova, Eclipse orHP-21MX canspecify
Digi-Data's complete microcomputer
based tape systems at a cost savings
of 20 to 50%.

Be demanding. Write or call for
information.

DIGI-DATA
CORPORATION

8580 Dorsey Run Road
Jessup, MD 20794
(301) 498-0200

S ... First In Value
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Shugart delivers the lowest cost per
megabyte in an 8-inch Winchester drive.
The company with more experience
in low-cost Winchester technology than
anyone else in the industry has broken
the $1,000 price barrier with its SA1000
series of 8-inch fixed disk drives. Here's
your 5 or 10 megabyte system upgrade
at an affordable price. Here's Winchester per-
formance in a compatible floppy-sized package.
Here's an 8-inch drive that will be built in the
guantities that you need for your market-
place, using Shugart's high volume
manufacturing technology. Introducing
the SA1000. Packed with valuable
features. And priced to give you the
competitive edge.

Introducing the
“fixed disk drive

It's easy to upgrade your system. Our design objective for the SA1000
was to create an 8-inch Winchester drive as mechanically and electrically
identical to our floppy disk drives as possible. The result is a drive that has the same
physical dimensions and mounting holes as our 8-inch floppy drives. Also, the SA1000
has a simple “floppy-like” interface and command
structure. And drive control signals use the same pin
assignments as our SA850/851 floppy drives so
you can daisy chain both fixed and floppy
b drives from the same controller. Software
development is simple too, because the
SA1000 has the same capacity per track as
the double-density SA850. Even the power
voltages are the same. All this means that
we've made it easy and economical for
you to increase data throughput to 4.3
Mb/sec., average access time to 70 msec.,
and capacity to 5 or 10 Mbytes. Shugart
gives you value where it counts.




Product reliabilty—we're Headstrong about it. The SA1000 has
40% fewer parts than a floppy drive. That means high
MTBF—8000 power-on hours of typical duty. And
no preventive maintenance is required. Error ),
rates equal 1 x 10 soft (recoverable), 1 x 1012
hard (non-recoverable), and 1 x 10° seek.
The belt-driven AC spindle drive motor _~&
eliminates the need for a separate g
power supply. Our new Fasflex™ lll ball  §
bearing-supported actuator provides %@
more precise head-to-track positioning. 1
Data reliability? We've eliminated possible
media contamination and further protected your data by
locating the AC drive and stepper motors outside the
media chamber and by shock-mounting the drive on
three points within its casing. We don't take
shortcuts when it comes to
product reliability.

SA1000.The only
under $1000.

Shugart's Headstrong about product availability. From initial product concept through
manufacturing, Shugart has designed the SA1000 for high volume, highly
mechanized production and backed it with it's own dedicated engineering
and manufacturing organization. This kind of commitment has

made it possible for us to bring you the lowest

cost per function 8-inch fixed disk drive available
today. We'll be delivering the SA1000 drives in
the first quarter of 1980. Optional controller

and data separator will also be available. The
new SA1000 from The Headstrong Company.
Contact your nearest sales office. Shugart
headquarters: 435 Oakmead Parkway, Sunny-
vale, CA 94086 (408) 733-0100; West Coast
Sales/Service: (408) 737-9241; Midwest Sales/
Service: (612) 574-9750; East Coast Sales/
Service: (617) 893-0560; Europe Sales/Service:
Paris (1) 686-00-85; Munich (089) 17-60-06.

A .Shugart

The Headstrong Company
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With a TrL signal level parallel
1/o interface, a 40-word vocabulary
VvRM costs $1650 in quantities from
1 to 9. A 70-word unit with the same
interface sells for $1815, and a 100-
word unit has a tag of $1980.

Circle 175 on Inquiry Card

Wideband Signal Digitizer
Uses Priority Arbitration
For Versatile Operation

wBD-210 is a high speed signal digi-
tizer and storage system designed to
interface with the ppp-11 computer
via the Unibus. Developed by Bann-
comm Corp, 1121 San Antonio Rd,
Palo Alto, ca 94303, the powerful
unit can process analog signal data
up to 8-MHz analog bandwidth, all
under software control of the host
computer.

High speed analog to digital con-
verters permit 8-bit sampling at each
of two input ports at any rate up to
10-MHz sample rate (read only) or
a single port at up to 20-MHz using
high byte/low byte packing in mem-
ory. Digital to analog conversion rates
are equivalent for write only oper-
ation. Rates for simultaneous read and
write are half the read only or write
only rates.

The memory has a 32k-word (16-
bit) capacity and is partitioned into
32k-byte (8-bit) high and low byte
sections. Memory appears to the ppp-
11 as a standard 32k-word ram and
can be used either for storage of
captured data or as general purpose
computer memory. In addition to
high byte/low byte partitioning, the
memory can be further partitioned
into 256 subpartitions whose size,
address range, and allocation (read,
write, or general storage) are under
full software control.

Key to versatile operation of the
digitizer is the priority arbitration and
control section. Priorities can be es-
tablished for read (one or two ports),
write (one or two ports), simultane-
ous read /write, and ppp-11 interrupt.
The control section sets the software
controlled sample rates, address loca-
tions, and in general controls the bi-
directional flow of data between the
memory and the Unibus.

62

SIGNAL OUT
10-MHz SAMPLE RATE
SIGNAL IN MEMORY il
10-MHz SAMPLE RATE 32k WORDS
A-D N DA l———
32k
|| HIGH BYTES | 1
(OR ONE SIGNAL AT G| [Svastismie MK (OR ONE SIGNAL AT
20-MHz SAMPLE RATE) n 15 ) 20-MHz SAMPLE RATE)
LOW BYTES
AD N oAb —
SIGNAL IN
10-MHz SAMPLE RATE -
SIGNAL OUT
10-MHz SAMPLE RATE
PRIORITY
ARBITRATOR
AND
CONTROL

BUS
PDP-11, NOVA, MICROPROCESSOR, ETC

Interfacing with PDP-11 via Unibus, Banncomm’s WBD-210 permits 8-bit
sampling on two input ports at up to 10 MHz. System functions are under
software control from host. Memory appears to host as standard RAM and
can be used either for storage of captured data or as general purpose memory

In operation, the unit serves as a
powerful tool to capture and analyze
wideband signal data. Signal data cy-
cling through the memory can be con-
tinuously analyzed for feature recog-
nition. Once recognized, the data seg-
ment of interest may be captured for
further analysis, modification, or trans-
mission to external analog or digital
analysis equipment. The transmission

rate is under software control, inde-
pendent of the input rate, and can be
synchronized to an external clock.
Housed in a pec H909-Ba en-
closure, the unit weighs approximately
75 1b (34 kg). Dimensions are 5.25 x
19 x 19" "(13.3 x 48.3 x 48.3 cm)
rack mount, and power requirements

are 500 W.
Circle 176 on Inquiry Card

Software Combines
Word/Data Processing
Across Product Line

Extending the applications range of
Eclipse systems running Aos, Data
General Corp, Office Products, Rt 9,
Westhboro, ma 01581, has offered
AZ-TEXT software and a letter quality
printer for the systems. This inte-

grates word processing and data pro-
cessing functions, and allows the word
processing function to benefit from
an intelligent multiprogramming sys-
tem with a sophisticated file security
mechanism, various peripherals, and
system communication capabilities.
Security features of the Aos soft-
ware protect documents from unau-
thorized access but allow sharing of
documents when authorized. This se-
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BEEHIVE’S MICRO B FAMILY
OF SMART TERMINALS

does it all...

DATA ENTRY « EDITING « INQUIRY
TRANSACTION PROCESSING
COMMUNICATIONS CAPABILITY

while lowering OEM/System costs
and increasing total performance

CPU

MODULAR CONSTRUCTION
Call for applications assistance and delivery

+(800) 453-94354

CALIFORNIA Costa Mesa (714) 540-8404 TWX 910-595-2572 « Sunnyvale (408) 738-1560
FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (372) 593-1565
MASSACHUSETTS Woburn (677) 933-0202 NEW YORK New York (212) 682-2760 UTAH Salt Lake City (807) 355-6000
WASHINGTON, D.C. (VA) Falls Church (703) 356-5133

EUROPE Amsterdam, The Netherlands Phone 020-451522

D
BEEHIVE INTERNATIONAL

“A proven competitive manufacturer of smart terminals”
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THERE ARE A LOT OF ALTERNATIVES
TO THE DISK BACK-UP PROBLEM.

FLOPPY DISKS REEL-TO-REEL 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

Fully-buffered 1/0 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,

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

Drive dimensions:
462" x7"x8.625".

Preformatted tape,
allows unlimited record
replacement.

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.A.R. Associates
Denver, CO
303/355-2363

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

MIDWEST

0ASIS Sales Corporation
Elk Grove Village, IL
312/640-1850

Calrter, McCormic & Peirce,
nc.

Farmington Hills, M
313/4777700

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

DIGITAL TECHNOLOGY REVIEW J

curity mechanism provides the com-
patibility necessary for transportabil-
ity of documents between Eclipse
systems either via magnetic media or
through a communications network.

Menus displayed on the terminal
screen allow operators to select the
tasks to be performed, such as docu-
ment creation, editing, or printing.
Menus are also used to define print
format options such as the number of
lines per page, top and bottom mar-
gins, and the number of copies.

A template is placed on the key-
board of a Dasher D2 display ter-
minal to indicate function key com-
mand assignments. These assignments
include insert/delete copy and move
blocks of text, insert/delete charac-
ters, and find and replace words or
phrases. A HeELP feature displays com-
mands with their descriptions when
the operator needs assistance.

By combining the text editing soft-
ware with a 55-char/s letter quality
printer that provides fully formed
characters and changeable print styles,
the user attains a versatile word pro-
cessing system. The printer operates
over a standard serial interface so that
it can be located anywhere within
the office. Its automatic sheet feeder
allows the use of standard letter-
head paper.

Az-TEXT is available on all Eclipse
datasystems from C/150 to M /600
as well as on scientific processors
equipped with character instruction
set options. Menus and HeLp files are
stored separately in memory to allow
casy translation into other languages,
and the software supports the inter-
national character set options on
Dasher displays.

Circle 177 on Inquiry Card

Graphics/High Reliability
Options Added to ATE
Analysis System

Management communications for stan-
dard and high reliability testing ap-
plications are offered through two
options for the Integrator® 11, a host
computer system that provides a cen-
tral data base for processing and
analyzing data generated by auto-
matic test systems (see Computer De-
sign, Jan 1979, pp 42, 47). The
graphics option, introduced by Fair-
child Camera and Instrument Corp,
Test Systems Group, 1725 Technology

Dr, San Jose, ca 95110, consolidates
data from multiple sources into a 1-
page summary presented in graphic
form, while the high reliability soft-
ware option tracks and tailors reports
to operators and managers for sophis-
ticated high reliability facilities.

Large quantities of tabular data
are reduced to a single page of 4-
color concise information that focuses
attention on and helps in understand-
ing complex data with the aid of the
graphics option. The 4-color pen
plotter /digitizer, fully compatible
with the Integrator, produces charts,
wafer maps, shmoo plots, and com-
posites with boundaries, line and
curve drawings, and 3-dimensional
illustrations. Included in the graphics
package are enhanced video keyboard
terminal with dual minicartridge stor-
age devices, Graphics 1000 software/
firmware, and Fairchild software/
firmware. The package is intended
for use on any Integrator 1 standard
1/0 interface.

A computer software package that
is designed specifically to solve com-
plex data collection problems of high
reliability test facilities, the hi rel
program ecfficiently accommodates re-
quirements for data collection, serial-
ized devices, time point testing, sort-
ing and merging, delta calculations,
device conditioning, and data archiv-
ing retrieval. It provides complex con-
trol over specific device data during
complex series of test exercises.

Data are collected in realtime, in-
cluding a test number with cach test
result and a serial number for cach
device. Each lot is maintained by con-
trol and device number at the same
time point. Data are identified con-
sistently in both internal data man-
agement and external operator control
and archival data. A directory shows
the current status of all logged data.

The software sorts test data into
appropriate serial number sequence
category, then merges that data with
data from the same lot at another
test point. From this, reports com-
paring test data on absolute or per-
centage  difference  and  evaluated
against a limit can be prepared with
operator sclected heading, serial num-
ber range, test number limit, time
points, and delta measurements. De-
vices may be rejected or classified at
time of comparison and space be-
tween time points is unlimited.

The graphics option is available for
$17,600. The high reliability option
costs $11,000.

Circle 178 on Inquiry Card
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Word/Data Processing
Integrated with Electronic
Message Systems

Word processing and electronic mes-
sage systems overlaid or integrated
with existing data processing and
voice communications extend the
multifunction capabilities of the line
of business processors offered by
Datapoint Corp, 9725 Datapoint Dr,
San Antonio, Tx 78284. Based on the
Attached Resource Computer™ sys-
tem architecture, these products form
the core of the integrated electronic
office, which will increase office pro-
ductivity.

Capabilities available under the
word processing system allow users
to view text exactly as it will appear
in print, including right justified mar-
gins. Standard formats may be stored
and used or modified as needed. Users
can easily change modes from the
workstation to access data files for
appending or inserting into text. Elec-
tronic message capability permits this
text to be placed in message form
and transmitted to its intended re-
cipient.

Extending beyond the keyword in-
dex of other wp systems, the Asso-
ciative Index Method (Amm) random
association research and recall feature
offers a universal search ensuring that
any document can be located from
limited information concerning the
text. Any word, key phrase, partial
word/or name can be entered and
the system will search out all docu-
ments containing these factors and list
the names of the documents contain-
ing them on the screen. The user can
then electronically scan the text until
the correct document is located.

Other features provide easy to
learn commands to simplify editing,
flexible format elements for page jus-
tification, line spacing, and tab set-
tings. The ability to scroll stored
text over the screen offers convenience
in editing and correction.

The electronic message system op-
erates with the same processors as the
data and word processing systems. A
6600 series advanced business pro-
cessor functions as the electronic net-
work controller. This processor is
dedicated to collection, routing, deliv-
ery, and costing of messages. Dedi-
cated disc storage contains all infor-
mation on message status and all un-
delivered messages.
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Single processor within Data-
point’'s  Attached Resource
Computer System can partici-
pate in as many as six systems
linked together through com-
4 mon processors called con-
| joint systems. Structure allows
applications processors in one
system to use files in others
without opening file access in
both directions

Among the system’s features are
flexible priorities, encryption, verifi-
cation of delivery, and acknowledge-
ment of receipt options, full manage-
ment and accounting reports, and the
ability to transmit messages within a
building, between buildings, and to
remote sites. Control of this function
is assured by priorities and verifica-
tion features.

Increased security is provided
through encryption and use of the
AIM feature in addressing messages.
Senders may enter a code within
highly confidential messages that will
ensure their encryption. These mes-
sages will be scrambled and trans-
mitted through the system in en-

crypted form until decoded by the
recipient. The A feature automati-
cally appends mailstops to mail, en-
suring that messages are not routed
to incorrect parties.

Supplementing and enhancing these
activities, the Long Distance Con-
trol System and Light Link provide
the capability to transmit information
beyond the constraints of the office.
With the long distance control sys-
tem, users can interleave voice and
message traffic, providing a cost-
effective method of transmitting mes-
sages. Messages with destinations
within a 2-mi range can be trans-
mitted via the Light Link device.

Circle 179 on Inquiry Card
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Oh, oh! See the red light?
It means SCOUT"does
not feel good. That can
sometimes happen with
minicomputers.
Oh, dear. This will cost
a bundle to fix, won't it?
No, no. SCOUT has
ISOLITE: It lights a red
light to tell which board
is bad. Bad board!
. So all you do is
& replace the board
with a spare quarter card
It does not take a computer
genius to make SCOUT run again. All
it takes is three minutes.
Think how much money the OEM
and the end user will save!

Are you an OEM or an end user?
You should buy lots of SCOUTS

NAKED MINI® Division

Run SCOUT, run. Where OEM’s come first.

as they are N 8 5
very good. ?w® \ See SCOUT run.
AISO, they are && 7 And save more time and money than ylou ever
a very good deal. bR i o e s il
gt e, ormaion el RS o
y y
and card cage. And I Name Title
with ISOLITE, your |  Gomen
system is up more, B
SO you get morerun | - civ State  Zip
for your money. I ComputerAutomation
:
I
3

SCOUT AND ISOLITE are registered trademarks
of Computer Automation, Inc.

18651 Von Karman, Irvine, CA 92713
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Actual size. ¢

Thar

INTRODUCES

anew 6PDT
miniature
atching relay

withTPhar
reliability

T-BAR’s new 205 miniature latching
relay for computers, voice/data

communications, instrumentation,
medical electronics and process
control applications...

M 6 pole double throw M printed
circuit board mountable* M unique
bistable action B T-BAR Sit Still™,
Must Operate reliability l Edge-to-
Dome® low level dual contacts with
orthogonal wiping action W 2,500,000
operations M available now M for
further information contact: T-Bar,
Incorporated. Switching Components
Division. 141 Danbury Road. Wilton,

Connecticut 06897.
Phone: 203/762-8351. >
TWX: 710/479-3216.

INCORPORATED

#subject to care in cleaning
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Office Mate, Mini Cluster™, and Maxi
Cluster™ systems incorporate a sys-
tem architecture that allows stand-
alone terminals, complete with pro-
cessor software and disc storage, to
connect to a large central data base
having its own file management soft-
ware. This combination was designed
by xmark Corp, 3176 Pullman St,
Suite 119, Costa Mesa, ca 92626 to
provide small business users with
powerful, flexible word processing sys-
tems that can also handle many in-
formation management applications.

Priced in the $9500 to $14,500
range, standalone Office Mate systems
contain an intelligent input terminal,
48k rAM, two built-in 5.25” double-
sided, double-density floppy disc
drives with 600k-byte capacity, high
speed NEC Spinwriter printer, and
software. Where more than one work-
station is required, the Mini Cluster
information processing system per-
forms data and communication pro-
cessing as well as word /text process-
ing with a common file structure for
word, data, and communication data
bases. In a standard configuration,
this unit is composed of master pro-
cessor, an intelligent information stor-
age module (1sn) that consists of the
New World 2M-byte Winchester tech-
nology disc in combination with an
8” floppy disc, multifont printer, and
up to four secondary processors.

Maxi Cluster, a shared resource
hard disc system designed for multi-
ple users, supports up to four 20M-
byte hard disc drives or two 96M-
byte drives and up to 32 terminals.
This configuration can include a file
controller and up to eight master pro-
cessors, each supporting up to four
secondary processors each having its
own printer.

In two other configurations of this
system, each master processor con-
sists of a Mini Cluster with its own
local memory storage. These systems
operate as true shared resource sys-
tems with each processor functioning
as an independent standalone draw-
ing on its own processor and local
memory while accessing the com-
mon data base of the hard disc sys-
tem.

All systems are programmable in
BASIC, FORTRAN, BTL, DEAR, and Pas-
cal. Communications processing uses
asynchronous, remote data base diag-
nostics, 2780/3780, uvt200, and Bur-
roughs and 3270 disciplines.

Circle 180 on Inquiry Card
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SLAVE COMPUTING:
AN INNOVATIVE ALTERNATIVE
TO MULTI-PROCESSING.

There is a powerful difference between
slave computing and multi-processing. A slave
computer comes with its own memory and I/O.
And it operates in parallel with the host pro-
cessor. On the same bus. And with minimal soft-
ware headaches.

So we've implemented this concept with
our brand new 4/10S (the “S” stands for slave)
to work with our NM4 and LSI-2 as masters.

We made sure the 4/10S is well-equipped
to do just that. A private, 32K byte RAM memory.
Four private 1/O ports. A real-time clock. An
extended NAKED MINI*4 instruction set. Plus,
full access to its master's memory and peripherals.

Working in parallel with a master, up to
four 4/10S computers can process all kinds
of off-loaded tasks. Like communications

o

R Y e e e

F Y e e e

Slave 1/0 Slave I/0

protocol jobs. Process
control work. Even e B &
complex calculations. -
All without slowing
down the hosts’ own
processing chores. <«

And our sys-
tem’s software makes
it easy to implement.
Contact Computer
Automation for the labor-saving details. With
good help getting harder to find, you can't beat
it. Not even with a whip.

‘N ComputerAutomation
NAKED MINI: Division

WHERE OEM'’'S COME FIRST.
18651 Von Karman, Irvine, California 92713
Tel. (714) 833-8830, TWX: 910-595-1767

Or contact any of our local offices: Phoenix, AZ -
Santa Ana, CA - San Diego, CA - Santa Clara,
CA - Orlando, FL - Atlanta, GA - Bensenwville,
IL - Waltham, MA - Livonia, Ml - Bloom
ington, MN - Bloomfield, NJ - Greensboro,
NC - Cincinnati, OH - N. Olmstead, OH -
Portland, OR - King of Prussia, PA - Pitts
burgh, PA - Nashville, TN - Dallas, TX -
Houston, TX « Bethesda, MD - Norfolk, VA -
Bellevue, WA - Toronto, Canada
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Midrange Minicomputer
Offers Large System
Capacity/Performance

Large system features of the midrange
ppp-11/44 include 1M-byte memory,
integral 8k-byte cache memory, mi-
croprocessor controlled programmer’s

console, and provision for optional
floating point and commercial instruc-
tion set processors. Designed to fit
between the top of the line -11/70
and the -11/34, the unit from Digital
Equipment Corp, Maynard, Ma
01754, provides twice the perfor-
mance of the /34 at a price only
20% higher.

Smart move

for a dumb terminal.
Retro-Graphics™

Retro-Graphics trans-
forms the ordinary
Dumb Terminal into a
sophisticated graphics
terminal. Check these
features:

Packaging:

Mounts inside the Lear
Siegler ADM-3A.
Installation requires no

by 250 plotting grid.
Compatibility:
Tektronix Plot 10 soft-
ware compatible.
Replaces Tektronix
4006’s, 4010’s and
4025’s in many
applications.
Affordability:
$1150.00 Domestic

Performance: Micropro-
cessor based. Generates
graphs and pictures ona 512

c

cutting or soldering.

I DIGITAL ENGINEERING

[} N o R P o R A T L D
1775-K TRIBUTE RD. ¢ SACRAMENTO, CA 95815 e (916) 920-5600

Lear Siegler and Dumb Terminal are registered trademarks of Lear Siegler Inc.
Tektronix, 4006, 4010, 4025 and Plot 10 are registered trademarks of Tektronix Inc.

single unit price. Retro-Graphics
is now available through US
and European distributors.

Call or write today for details.

70 CIRCLE 44 ON INQUIRY CARD

The general purpose minicomputer
is available in standard system con-
figurations and as a separate cpu.
cpu features include a minimum 256k
bytes of Ecc M0s memory, two serial
line units, microprocessor controlled
ascrr interface, 8k-byte cache mem-
ory, and power supply. System con-
figurations are made up of cpu, dual
TU58 DECtape 11 drives, DECwriter Iix
terminal, and choice of mass storage
devices. Storage options include the
10M-byte rL02, 28M-byte rk07, and
67M-byte RM02 disc drives, and the
45-in/s, 1600-bit/in Ts11 tape sub-
system.

Functional features of the system
permit economical development of
large database applications. The ma-
chine uses the full -11/70 instruction
set, and extends capabilities of the
midrange machine toward the top of
the line. Reliability and maintain-
ability features include a micropro-
cessor controlled console with built-in
diagnostics to promote fast, efficient
troubleshooting, and an optional re-
mote connection between the com-
puter and a company operated diag-
nostic center.
software

Operating encompasses
Brsx-11M, Rrsx-11M-pLus, and version
7 of the multiuser, multitasking

rsTs /E system. This version provides
twice the performance of previous re- *
leases with features such as software
disc cache, shared rwms, and expanded
file handling capabilities. Bundled in
are a multikeyed records management
system and sort utility.

Circle 181 on Inquiry Card

Dual-Channel Digitizer
Samples at 200 MHz,
Retains 8-Bit Accuracy

Dual-channel waveform digitizer mod-
el 7612D offers full programmability
and incorporates GpiB compatibility
to allow its use in either user de-
signed or company supplied wave-
form processing systems. A propri-
etary digitizer within the unit, from
Tektronix, Inc, po Box 500, Beaver-
ton, or 97077, achieves a 200-MHz
sampling rate while retaining 8-bit
accuracy.

Providing an important perfor-
mance improvement over single-chan-
nel instruments, the unit has two
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The US Navy Standard
Peripheral Magnetic Tape Unit D t

is just one of our products.

In addition to the AN/USH-26,
we build the Model 3400 s ora e

- with up to 17.2 megabytes

tape cartridge storage

capacity for hostile and or
militarized environments.

apgn @
Our rugged Model 5100 tape
cartridge storage system m l I Ita rlzed
meets the requirements of P
MIL-E-16400 and MIL-T-21200. nd hostl Ie
All systems are supplied a
complete with formatters

=i @nvironments

AN/USH-26

Contact us today, we’ll do the rest —

Qantex

Division of

North Atlantic Industries

60 Plant Avenue, Hauppauge, NY 11787
(516) 582-6060 TWX 510-227-9660
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Lear Siegler brings you

the smart terminals
designed for

easy OEM customizing.

COMPUTER DESIGN /FEBRUARY 1980




At Lear Siegler, you
don't have to decide
among dozens of
smart terminals, each
offering something
slightly different, each
not quite right for you.

We have just two smart
terminals for you to look at.
But they can handle a range

of tasks it takes other manufac-

turers four, five, or even six
models to accomplish.

2o that oo ve = PERSONALITY PROMS AND
manufacturers might [FACTORY ASSISTANCE MAKE
USER-REPROGRAMMING

say that two models
aren't enough to
qualify as a complete line. But we
like it that way.

After all, we want to
make your life simpler, not
more complicated.

THE ADM-31 & ADM-42
WILL LET YOU CHANGE
THEIR MINDS.

When we designed the
ADM-31 and ADM-42, we real-
ized we couldn't second-guess
our customers. Because no mat-
ter what capabilities we gave
them, somebody out there might
want something different. So
we did the next best thing.

We gave each a truly flex-
ible personality by putting the
instruction sets inside their
PROMS. So, unlike the hard-
ware, the firmware is capable
of easy OEM reprogramming,
thanks to the fully-documented
programming instruction man-
ual we provide. And you end up
with a terminal that performs
to your exact specifications.

We even have a special
Application Engineering Staff
to answer any questions you
may have about reprogramming.
Consult with you on interfacing
problems. Help you set the ter-
minals’ personality. Explain the
features and functions. Talk about

A SNAP.

special applications. Or even
suggest something you maybe
never thought of.

Feeling your life getting
simpler yet?

THE ADM-31 & ADM-42,
ALLTHE TERMINALS YOU'LL
EVER NEED.

Even if you decided not to
reprogram their PROMS, our
two terminals come with all the
standard features you need in
a smart terminal. And then some.

Features like full editing
capabilities. Formatting. Reduced
intensity for identification of
protected fields. Blinking, blank-
ing, and reverse video. High
resolution monitors. Even limited
line drawing capabilities.

What's more, both the
ADM-31 and ADM-42 come
equipped with a micropro-
cessor, making them even more
reliable and easy to use. Because
their design architecture has
a microprocessor with multiple
microprocessor-based control-
lers that tie into the master.

Nor did we forget those
indispensable function keys.
Naturally, both the ADM-31 and
ADM-42 have them.

On the ADM-42 for example,

you get 16 function keys,
shiftable to 32 functions,
and optionally program-
mable to store up to 64
characters. This lets you
store escape code func-

tions (such as personality modi-

fications) to reduce several escape
sequences to one key stroke. And you
. can store frequently-used phrases up to
64 characters, which provides you with

impressive time savings.

When you get right
down to it, the ADM-31
and ADM-42 are really
functions of your
imagination.

THE CHOICE IS SIMPLE.
THE CHOICE IS YOURS.

So the ball's in your court.

Choosing your new smart
terminal can go one of two ways.
You could start sifting through
dozens of data sheets, talking to
dozens of salesmen, and look-
ing at dozens of expensive,
slightly different terminals.

Oryou can look at two smart
terminals from Lear Siegler —
the ADM-31 and ADM-42. Com-
plete with user-reprogrammable
personality, function keys, and
an eager and willing Appli-
cations Engineering Staff to
help you with any problems
you may run into during the
reprogramming.

The choice seems pretty
easy to us. But if you want more
information, call or write to us
at Lear Siegler, Inc./Data Prod-
ucts Division, 714 North Brook-
hurst Street, Anaheim, California
92803, (800) 854-3805. We'll be
happy to tell you all about the
ADM-31 and ADM-42.

And show you how you
can make your terminals behave.

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

Lear Siegler, Inc./Data Products Division, 714 N. Brookhurst Street, Anaheim, CA 92803. (800) 854-3805. In California (714) 774-1010. TWX:

910-591-1157. Telex: 65-5444. Regional Sales Offices San Francisco (408) 263-0506. Los Angeles (213) 454-9941. Chicago (312) 279-5250.

Houston (713) 780-2585. Philadelphia (215) 968-0112. New York (212) 594-6762. Boston (617) 423-1510. Washington, D.C. (301) 459-1826.
England (4867) 80666.
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channels with two independent time
bases. Rather than the fixed format
memory of other digitizers, each
channel has a 2048-word memory that
can be formatted as one 2048-, two
1024-, four 512-, or eight 256-word
records. The ability to switch the
sampling rate up to 13 times within
each record provides time resolution
appropriate to both fast changing and

Tektronix’ model 7612D dual-channel waveform digitizer provides independent time

slower changing portions of the wave-
form without wasting memory space.

Heart of the digitizer is a cRT A-D
converter for each channel. Inside

the crt, a rectangular electron beam
is projected on an 8-column photo-
diode array that is laid out in Gray
code format and provides beam de-
flection that is proportional to the
analog input of the digitizer. Output

bases on two channels, and achieves 8-bit accuracy while offering sampling rates

to 200 MHz

~ for best results...
first convert to IMC

INCHES 1

P A

i

uﬂ | | T T R AT o O T B PO R PR

IMC PEWEE BOXER FAN

This small fan delivers the
highest available air flow for
any unit of its size—up to 36
cubic feet of air per minute.
It's the answer for cooling
radio transmitters, tape
decks, power suppliers, 3"
high relay rack panels etc.
Varied designs are well built
for long life. Literature on
request! For further informa-
tion please call Stan Barbas,
Sales Manager at 603/332-
5300 or write:

IMC MAGNETICS CORP.

NEW HAMPSHIRE DIVISION

ROUTE 16B, ROCHESTER,

NEW HAMPSHIRE 03867

CIRCLE 47 ON INQUIRY CARD

of the array is therefore an 8-bit
Gray code representation of the ana-
log input. This approach provides a
significant improvement in digitizer
speed and accuracy over past im-
plementations.

Vertical accuracy of the digitizing
process is specified by feeding a
negligible distortion into the digitizer
and comparing the digitized signal
point to point with the results ob-
tained by digitizing the same sine
wave with an 8-bit digitizer. Over-
all accuracy achieved is greater than
7.8 bits at 300 kHz and over 6.0 bits
at 20 MHz. On the horizontal axis,
a crystal controlled sampling clock
allows time interval measurement
with accuracy approaching 0.001%.
Ultimate accuracy depends on the
nature of the waveform and the
means used by the computer to in-
terpolate waveform values between
sample points.

Front panel selectable record length
enables the user to divide each chan-
nel's memory into eight records or
to concatenate channels A and B to
achieve a 4096-word record. Regard-
less of record length, the time base
sweep rate can be switched up to
13 times/s to most efficiently use
storage capacity when digitizing com-
plex records. Pretrigger mode of op-
eration is selectable in integer multi-
ples of eight samples from zero up to
eight less than the number of sam-
ples in the first record segment. Post-
trigger position is selectable in integer
multiples of eight from zero to the
record length.

A built-in cpriB interface ties the
unit to waveform processing com-
puters, waveform displays, and other
GPIB instruments without additional
hardware. Waveform data is trans-
ferred in binary block format over the
cpiB to allow high speed data trans-
fers. Values range from 0 to 377g.
In addition to the cpiB interface, the
unit provides analog X, Y, and Z
equivalents of stored waveform data
to drive a refreshed display monitor.

sps BAsIC software facilitates con-
figuration of waveform processing
systems based on ppp-11 minicom-
puters. The unit is also available in
wp 3000 signal processing systems
consisting of 7612D, minicomputer or
programmable calculator, peripherals,
and software.

Circle 182 on Inquiry Card
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SIEMENS

The Maxi-Mini.

5" double-sided, double-density industry compatible mini-disk drive.

Maximum storage capacity in mini-
mum space. Siemens offers a 500K byte
capacity in a compact drive half the size
of a standard 8-inch. And our plug-to-
plug compatible Maxi-Mini disk drives
are available for immediate delivery.

Siemens Maxi-Mini disk drives
utilize Wangco technology which has
been proven in over 20,000 installations.
Available with either single or double
head, these mini-disk drives also pro-
vide many other important features.
Such as a true anti-crunch mechanism
which prevents cover closure until the
diskette is fully in place. This helps avoid
data loss and provides a very real dollars
and cents savings on disk replacement.
There's also a wide mouth which permits
easier, more convenient insertion of
media, shortening load/unload time.

952059 ASSY

Also available from Siemens are
single- and double-sided 8" floppy disk
drives and mini-disk controllers. For
immediate delivery of the Maxi-Mini or
information about other OEM products
from Siemens, contact us at:

Siemens Corporation
OEM DIVISION

1440 Allec Street

Anaheim, CA (714) 991-9700
District Offices:

Boston, MA (617) 444-6580
Iselin, NJ (201) 494-1000
Chicago, IL (312) 671-2810
Dallas, TX (817) 461-1673

The technology to do more.
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introduces the lso,cps matrixf

prmter wnth 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 ou» 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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The first family of bubble memory systems.
Non-volatile.Compact. Easy interface.
From Texas Instruments.

TI's family of bubble memory sys-
tems offers you the non-volatility of
magnetic storage media, plus com-
pactness, silent operation, soli
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 micro-

78

processor systems, many designers
have already madé 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 TI 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
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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
TT’s innovative two-micron techno-
logy — are making newer and bet-
ter things happen all the time.

TI’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 TT 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
TTI’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  23KBytes 2 92K-bit  TM90
TM990210-2  46KBytes 4 92K-bit  TMg90
TM990/210-3  69KBytes 6 92K-bit  TMI0
TBB5005 64K Bytes 1 512K-bit  OEM Board
TBB5010 128K Bytes  11024K-bit  OEM Board
TMI90211-1  128KBytes 1 1024K-bit  TM990
TM990211-2 256K Byles 2 1024K-bit  TM990
TM990/211-3  512KBytes 4 1024K-bit  TMIZ0
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
Z80 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 TI 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 complete, detailed informa-
tion and specifications,
send for a copy of our | Fifty Years
new 12-page brochure, | nnRation

CL-473. It’s free. Write )
to Texas Instruments In- []
corporated, P.O. Box

225012, M/S 308, Dallas,
Texas 75265.

TEXAS INSTRUMENTS

(© 1980 Texas Instruments Incorporated

INCORPORATED
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Typing Unit Produces
Synthetic Speech To
Verify Input Data

An audio typing unit produces syn-
thetic speech with an unlimited vo-
cabulary to help blind typists to in-
dependently produce error-free copy.
Announced by the Office Products
Div of the International Business Ma-
chines Corp, Parsons’s Pond Dr,
Franklin Lakes, Ny 07417, the unit
attaches to any of four magnetic
media typewriters, allowing the op-
erator to review and proofread typed
material by listening to information
as it is stored on the magnetic media,
and resulting in error free copy.
Using voice synthesis technology,
the audio typing unit produces sounds
that correspond to the keys that have
been touched. These responses are
created by combining a stored set of
basic speech sounds (phonemes) ac-
cording to preprogrammed pronunci-
ation rules stored in memory. A voice
synthesizer produces and blends the

phoneme sounds to form continuous
speech.

The unit consists of audio keypad,
audio console, and optional headset,
and attaches to 1BM Mag Card 1, /A,
Memory, or Memory 100 typewriters.
A typist uses the audio keypad, in-
stalled next to the typewriter, to acti-
vate audio responses that include
pronunciation and spelling of indi-
vidual characters, words, or lines of
text. The unit also verbalizes punc-
tuation and capitalization, provides
audio prompts to guide in use of the
typewriter, and gives audible indica-
tion of typing position on the page.
Circle 183 on Inquiry Card

User Query Language
And Report Writer
Run on VAX-11/780

An English like query language for
direct data access and a nonpro-
cedural report definition language are

Non-returnable
Capacitive Keyboards

Practically Speaking, that is|

When AMKEY ships a keyboard, it’s likely that we'll never

see it again. And that's because our products pass the most
stringent and exacting quality controls. Our QC program assures
durable characteristics in every keyboard we sell. For example,
a10Kv static charge won't disturb the strobing process. Steel top
plate construction prevents warping under most conditions.

To our customers, it all adds up to uninterrupted operation.
Reliable Capacitive Keyboards — We've been

delivering them for years.

A\mkey

AMKEY, Inc., 7 Andover Street,
Andover, MA 01810
617/475-4268
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both supplied by HARVEST. A product
of International Data Base Systems,
Inc, 2300 Walnut St, Suite 701,
Philadelphia, pa 19103, the software
runs on the pEc vax-11/780.

The query language uses six com-
mands (display, let, show, report, set,
and exit) to define temporary vari-
ables, to do arithmetic calculations,
and to provide automatic functions
for total, maximum, minimum, and
average values for a field or tem-
porary field. Using the where com-
mand, the user designates the por-
tion of the data base to be used to
answer the query.

As HARVEST automatically finds the
optimum access path to the needed
records, the user need not know the
database structure, but may treat the
data base as a flat file with easily
specified fields and retrieval condi-
tions.

SEED, a CODASYL-type database man-
ager, supports the report definition
language. Page headings and footings,
column and line labels, control breaks
of up to 15 levels, automatical cal-
culation of percentages of cumulative
totals, and a choice of line printer or
terminal directed output are included
in the report writer. It can produce
financial statements, inventories, pa-
tient charts, or student transcripts.
Circle 184 on Inquiry Card

ANSI X3.9-1978
FORTRAN Runs on
990/10, /12 Minis

Designed around the recently ap-
proved ANSI FORTRAN version X3.9,
1978, px10 FORTRAN-78 runs under
the px10 operating system. Developed
by Texas Instruments Inc, Digital
Systems Div, po Box 1444, Houston,
Tx 77001, the language will run on
models 4 through 30 of the ps990
computer family, and any system
based on the 990/10 or 990/12
minicomputers.

The high level programming lan-
guage allows natural expression of
algebraic formulas and numerical
problems. Scientific, industrial, engi-
neering, and business applications are
programmable in FORTRAN. Dx-10
FORTRAN-78 includes process control
extensions recommended by the In-
strument Society of America, a mathe-
matical /statistical library, plus inter-
faces to a generalized forms language,
sort/merge, and database manage-
ment. Circle 185 on Inquiry Card
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OUR QUALITY
COMES IN QUANTITY.

OUR SIXTH COPY

Many printers can give you good
print quality on a first copy. The real
challenge is to give you that same
quality, copy after copy, on multi-
part forms.

Obviously, most printers can't. The
further they get from the first copy,
the more their quality fades. But,
as you can see here, the quality of
Printronix’ sixth copy continues sharp
and clear.

This superior quality is achieved
through a simple printing
mechanism quite unlike any
other. It forms characters by
printing one dot row at a time,
overlapping rows vertically and
horizontally, while maintaining
uniform hammer impact energy.

The result is unequalled print quality N

and characters that appear solid.
This same design approach also

THEIR SIXTH COPY

requires fewer moving parts,
eliminates most bearing surfaces,
and employs simple hammer drive
circuits. All of which means there’s
less to go wrong. And that's why
Printronix can give you a full one-year
warranty, not the 90-day warranty
typical of most other printers.

For more information on the
complete line of Printronix printers,
call: (714) 549-7700. Or write:

o Printronix Inc,
>~ 17421 Derian Ave,
PO. BOx 19559,
Irvine, CA 92713.

PRINTRONIX

It’s simple, to be reliable.

REGIONAL SALES OFFICES: WESTERN; 17421 Derian, PO. Box 19559, Irvine, CA 92713. CENTRAL; 414 Plaza Drive, Suite 106,
Westmont, IL 60559. SOUTHERN; 2220 Parklake Drive, Suite 180, Atlanta, GA 30345. EASTERN; 7% Harris Road, Nashua, NH 03060.
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Whenyo

u need a custom circuit,

make sure it’s you pulling the strings.

For the control you need over
your custom circuit, go C.OT.—
Customer Owned Tooling. Today,
more and more customers are doing
just that: performing the circuit design
themselves and taking it to the semi-
conductor industry for production.

It makes sense to take it to
Synertek. We're one of the top custom
houses in the industry. We can meet
head-on your volume custom de-
mands with our N-channel Silicon
Gate production lines. Efficiently.
Economically. It takes outstanding
engineering talent, all out service,
attention to detail and the ultimate in
reliability controls. It takes Synertek.

We can do it because our engi-
neering staff works closely with you.
To provide insight into design rules
and process capabilities. To insure
your design works the first time out.
So you can meet your production
schedule. On time.

The whole point is to save you
money. And time. Customer Owned
Tooling gives you minimum design
cost and production timing yet maxi-
mizes your design security, profits
and control. Enough to cut the
Average Selling Price of the circuit
to less than half.

As the industry matures and
develops, design of custom proprie-
tary circuits is moving out of the
semiconductor houses and back to
the user. It's created a tremendous
demand for design talent that can
only continue to outstrip the

custom. Take it to Synertek. To control
the design. To control the costs. With
no one but you pulling the strings.
Contact Custom Product Marketing
direct at (408) 988-5671.
TWX:910-338-0135.

Synertek performs as a major
MOS supplier of high volume parts
with advanced technologies and
techniques behind everything we
make. ROMs. Static RAMs. EPROMs.
Customn circuits. Single-chip Micro-
computers. Systems. 6500 Micro-
processors and Peripherals.

available talent pool. To learn
how VLS| may impact you
and your design team, send
for our brochure, “The Future
of VLSI”

And remember. To get
ahead of the competition,

take your C.O.T. to the com- Cast
pany that made its mark in System

COT vs uP
and Classic Custom

CUSTOM

uP

cot

Volume

3001 Stender Way, Santa Clara, California 95051
(408) 988-5600. TWX: 910-338-0135.
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Meet two new Printers from Anadex:

Resolutionary!

Introducing two totally new alphanumeric line
printers from Anadex - Models DP-9500 and
DP-9501 - featuring 132/175 or 132/220 columns,
respectively.

Both models employ a new, Anadex-manu-
factured 9-wire print head with 150 million
character life (optionally, 650 million) that makes
them ideal for high-resolution printing require-
ments including high-density graphics where
print quality and reliability must go hand in hand.

The full standard 96 character ASCII character
set, including descenders and underlining of all
upper and lower case letters, can be printed bi-
directionally on up to 5 crisp copies at speeds
up to 200 CPS. Adjustable-width tractors,
accommodating paper from 1.75 to 15.6 inches
wide, allow the printers to adapt to your
application.

The three ASCII compatible interfaces (Parallel,
RS-232-C, and Current Loop) are standard in
every printer; so interfacing is usually a matter
of “plug it in and print.” With simplified inter-
facing, the printers also feature sophisticated
communications capability including control of
Vertical Spacing (6 or 8 lines/inch), Form Length
and Width, Skip-Over Perforation, Auto Line
Feed, and full point-to-point communications
capability.

Other standard features are a 500 character
FIFO buffer (optional, an additional 2048 char-
acter buffer), shortest distance sensing logic,
self test, and replaceable ribbon cartridge with
6 million character life.

For complete details, attractive OEM pricing,
and a demonstration, contact Anadex today.

/Annadex

ANADEX, INC. ¢ 9825 DeSoto Avenue * Chatsworth, California 91311, U.S.A. » Telephone: (213) 998-8010 « TWX 910-494-2761
ANADEX, LTD. * Dorna House, Guildford Road * West End, Woking, Surrey GU24 9PW England e Tel: Chobham (09905) 6333 » Telex: 858762 ANADEX G
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*Touch Tone is a registered service mark of A T&T.

JCELTONE"’

M-917

HOW TO GET BETTERQ
TOUCH TONE' DECODI
ATA BETTER PRICE.

If you need something that
receives and decodes Tbuch Tone
signals, is small and sells for around
$50 in moderate quantities, give us
ashout.

Here at Teltone, we make
Dual-Tone Multi-Frequency (Touch
Tone) decoders for the telephone in-
dustry. Since 1968, we've made hun-
dreds of thousands of them. Tob exact-
ing telephone standards. And you
could use them to interface with 25

million existing Touch Tone tele-
phones as potential data terminals.
So here’s the deal:

We have decoders in stock and
we'll send you a sample. You hook it
up, test it, bounce it off a wall, do
whatever youneed to do.

After you see how well it works,
give us a shout and we'll give you a
quote. In other words, you make us
prove we've got both better quality
and a better price. We plan to do both.

WL ELTONE

Teltone Corporation

10801-120th Avenue N.E., Kirkland, Washington 98033

Phone (206) 827-9626, TWX (910) 449-2862.
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DIGITAL TECHNOLOGY REVIEW

High Speed COBOL
Compiler Automatically
Segments Virtual Memory

coBoL-pLUS, a full Ans 74 standard
coBoL compiler and runtime system,
will run on any pop-11 or Lsi-11 with
56k-bytes of memory. The high speed

compiler produced by S & H Com-
puter Systems, Inc, 1027 17th Ave S,
Nashville, T~ 37212, runs under the
rT-11 operating system or under TsX,
a timesharing extension for rr-11 that
allows up to 10 users.

Designed to run programs much
larger than physical memory, the
compiler allows automatic virtual

HYGOM PRINTERS
RELIABLE, FAST,
LOW-GOST.

Whenever you need alphanumeric, dot matrix dis-
charge printers —whether small and portable 12 col-
umn or 16 and 21 column work-horse varieties that
can go over 100 million characters without trouble;
or our largest 48 column, 144 character/second unit
for larger printout capability— come to Hycom. With
the smallest about $50 and the largest about $125 in
100 quantity, we're low priced too.

Evaluate one today; and do it easily with our Inter-
face Board. We're brand X, but better.

Call or write: Hycom 16841 Armstrong Ave.lrvine,

CA 92714 (714) 557-5252

HYCcom
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memory program segmentation by a
least recently used technique that
keeps the most active set of segments
in memory. Runtime routines for
OPEN-CLOSE, 1/0, and 1SAM are man-
aged the same way.

Support of data types, including dis-
play and computational items, pro-
vide programming flexibility. Display
items may have leading, separate,
trailing separate, or trailing nonsep-
arate signs and may be up to 18
digits long. Computational data items
may be one, two, or four words long.

The compiler executes approxi-
mately four times faster than piBor-11
running under the cts-300 operating
system. Running the u.s. Steel cosoL
benchmark program on an 11/34
gave a productivity index factor of
40 compared to 22 for the cosor-11
running on the same machine.

Circle 186 on Inquiry Card

Large Scale Memory
Testers Formed From
Common System Base

Compatible models within the series
6000 large scale memory tester line
have been formed from a common
system base to cover individual user
needs as closely as possible. System
control and pattern generation con-
sist of a fully implemented micro-
computer and ultrastable Ecr micro-
programmed pattern unit and check
circuitry.

Intended primarily for testing large
systems such as plug compatible mem-
ory units for mxz 360-xxx and 303X
computers, the system, developed by
Testmaster, 3191-D  Airport Loop,
Costa Mesa, ca 92626, is also appli-
cable in burn-in memory testing. Sys-
tem features include 16M words of
memory (up to 72 bits in length),
10-MHz max clock rate (20 MHz in
interleaved mode), and 16-way inter-
leave controller (20 MHz). Address
and data bit control are front panel
functions. Realtime error ram auto-
matically logs errors without reduc-
ing test throughput.

System peripherals can include a
dual single- or double-density diskette
operating system, that operates on
rs-232-¢, TTY current loop, or par-
allel 8-bit 1/0 interfaces. Software
support consists of disc operating sys-
tem, assembler, editor, roM based
monitor, interpreter for test pattern
generation, Rom  based diagnostics,
and disc handler routines. Optional
arc FORTRAN and Basic languages.
Circle 187 on Inquiry Card
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Mil-Spec ECLIPSE’Data System...
a hew power
inmilitary computers

Military operations on the move make with ROLM'’s new 3400 Series Interfaces.
tough demands on data processing These compact MIL-STD-1397 modules
systems. come in SLOW, FAST, ANEW, and
~ The computers must be compact, SERIAL types with 8, 16, and 32-bit config-
rugged, and reliable. The data base and urations. They are interchangeable and
era feature software transparency. Designers
can configure a system to match the
data requirements of any ship...without
restriction on future expansion.
ROLM's Mil-Spec ECLIPSE System
lets you move out with power never
-‘ befcre available in a military computer
e gnad to meet MIL-E-5400,

"
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Image processing. Your way.

Now, with the Grinnell GMR-270 Image Proc-
essing System, you can have pipeline image
processing tailored to fit your application.

The GMR-270 combines the best features of
our proven GMR-27 line of high speed graphic
display systems with a special package of
sophisticated image processing features. The
result is a modular image processing system
that can be furnished with any or all of the
following:

- Convolution

- Image multiplication and ratioing

- Zoom and pan

- 512 x 512 panning window on a 1024 x 1024
image

- Function memories

- Pseudo-color tables

- Video digitizers with frame averaging

- Split screen and image toggling

- Full graphics and alphanumerics

- Up to four overlay memory planes

- Independent cursors

- Trackballs and joysticks

- External synchronization

- Plug compatible interfaces for most
minicomputers

In addition, the GMR-270 has a display
resolution of 512 x 512 pixels and a video for-
mat that is RS-170 compatible. It is housed in a
rack-mountable chassis and drives standard
TV monitors.

Besides the GMR-270, Grinnell manufactures
two complete lines of graphic television display
systems: the GMR-27 Series and the GMR-37
Series. GMR-27 units are high speed, graphic
and image display systems; GMR-37 units are
low cost graphic display systems. Both are
available with display resolutions from 256 x
512 to 1024 x 1024.

So, whether you want to analyze images
from outer space or monitor a process in a
plant, Grinnell has a system that can do it. For
detailed specifications and/or a quotation, call
or write today.

Photographs provided by Stanford University Department of Applied
Earth Sciences, Palo Alto, California.

GRINNELL SYSTEMS

2159 Bering Drive, San Jose, California 95131 (408) 263-9920
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MICROPROCESSOR
GLITCHES: MEET
YOUR FIXER.
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~ parameters as part of the display modes. :
Convenience features? The LA-5000 featurestwo =~ j
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_ Compare our
microprocessor design
support with anyone’s:
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You'll find

there’s

no comparison.

Tektronix Microprocessor
Development Labs offer the
broadest range of quality
multiple-microprocessor sup-
port available today. Tektronix
won’t lock you into one microp-
rocessor family or vendor. Plus,
every Tektronix MDL is backed
with over 30 years of design ex-
perience. We test our Develop-
ment Labs thoroughly to ensure
maximum performance and
reliability. Each one provides
complete development capabil-
ity and the Tektronix commit-
ment that guarantees you’ll keep
abreast of the fast-paced micro-
processor technology.

72 Hour Burned-in
Reliability.

Every Microprocessor
Development Lab shipped from
Tektronix has been burned in at

elevated temperatures for 72
hours.

Tektronix
microprocessor
development labs.

Designed by
people on your side
of the bench.

Factory Configured
and Tested.

Your system is configured at
the factory, then checked and
doublechecked against your
requirements and our specifi-
cations.

On-Site Installation.

Tektronix can send a
trained technician to your com-
pany to install your Micropro-
cessor Development Lab. You
don’t have to worry about get-
ting the system running, since it
will be set up and ready to work
when you are.

Tektronix’ full on-site war-
ranty covers any system mainte-
nance or part replacement for
three months. Your new MDL is
guaranteed to perform at top
efficiency from the minute it’s
installed.

Service Like

Nobody’s Business.

Tektronix offers localized
support in the largest network of
MDL service centers throughout
the United States and the world.
You'll get fast on-site service,
without waiting weeks for parts
or repairs.

What’s more, Tektronix
will train your service personnel
in system maintenance and
troubleshooting. Two-week
courses are offered at various
service centers.

Week Long Design
Workshops.

Tektronix also offers work-
shops that give your design
personnel intensive, practical,,
results-oriented training.
Request the courses that best suit
your needs: The Microprocessor
Design Workshop, Microproces-
sor Design Lab Operations
Workshop, or the High-Level
Language Software Design
Workshop.

Your personnel can enroll
in regularly scheduled sessions
or Tektronix can schedule one or
all of these workshops at any
field location. Or even at your
company.

Full Software and

Hardware Support.

Once your MDL has been
put in place, you have total de-
velopment capabilities at your
fingertips. Everything essential
to software and hardware de-
sign is there when you need
it—from our Modular De-
velopment Language (MDL/),
macro relocatable assemblers,
text editor and debugging
software to full in-circuit emu-
lation and real-time prototype
analysis.

Send for our free Systems
Comparison Chart and compare
our Microprocessor Develop-
ment Lab with anyone’s. You’ll
choose Tektronix because of our
unmatched breadth of support,
quality and reliability. So don’t
lock yourself into one micro-
processor vendor when in all
ways — performance, service
and training support—
Tektronix is your best choice.

Contact your local Tektronix
Sales Office, or write:

Tektronix, Inc.
P.O. Box 1700
Beaverton, OR 97075

In Europe:

Tektronix International, Inc.
1180 AV Amstelveen
Amsterdam

The Netherlands

For immediate action, dial toll-
free 1-800-547-1512.

Or in Oregon call collect, (503)
644-9051.

Tektronix

COMMITTED TO EXCELLENCE



Advanced Micro Devices began by ANNOUNCING THE

making the best integrated circuits in ADVANCED MICRO DEVICES

the business. We've built our reputa- ~ SCHOOL OF |

tion on microprocessors, memories, ADVANCED ENGINEERING.
digital and linear peripherals and If you'd like to know all there is to

development systems. A $225-million  know about our parts, come to our

dollar reputation. new School of Advanced Engineering.
There’s a logical next step, and You'll find it in our Custo-

this is it. mer Education

Center, a

| complete

I educational

- facility

designed just

for you.

THESMARTS.
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There’s no better way to learn all
about the AmZ8000 and Am2900
families. To get hands-on experience
with our development systems and
evaluation boards. To find out about
everything from microprogramming
to PASCAL to microprogrammable
computer architecture.

Although our School of Advanced
Engineering is new, we've been teach-
ing the courses for years. And our cus-
tomers have told us our courses are
the best. Clear. Quick. To the point.

Send in the coupon and we'll send
you all the details on our School, our
staff, our courses. If you can’t come to
us, don’t worry. Ask us about arrang-
ing a seminar in your area.

The Advanced Micro Devices
School of Advanced Engineering.
Because these days, you need all the
smarts you can get.

Advanced Micro Devices
Customer Education Center
490-A Lakeside Drive
Sunnyvale, CA 94086

| want all the smarts | can get. Send me your brochure
on the School of Advanced Engineering.

Name
Title
Company
Address

City State Zip
2/80/CD

Advanced Micro Devices o

901 Thompson Place, Sunnyvale, CA 94086
Toll Free phone: (800) 538-8450, ext. 2325, 3665



DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Online Control of a Laboratory Instrument

By a Timesharing Computer

George Horner*

Xerox Research Centre of Canada
Mississauga, Ontario, Canada

Data acquisition in a laboratory often necessitates the
use of instruments that require repetitive operator inter-
vention, often a tedious procedure. An example of such
an instrument is a Zeiss microdensitometer—essentially
an optical microscope with a built-in photomultiplier and
a precision aperture. When examining a specimen, the
instrument can select only a small portion of the viewing
field for light intensity analysis. The microscope stage,
therefore, must be moved in a predetermined pattern in
X and Y directions—and a light intensity reading must
be made at each point.

An initial attempt was made to automate the pro-
cedure by interfacing it to a dedicated Data General
Nova 2 minicomputer with 2k memory. Since that com-
puter system did not include a disc, it was cumbersome
to operate and was used only as a controller for raw
data acquisition. Subsequently, the data were transferred
to a Nova 830 computer for offline processing.

It was then decided that the occasional use of the
microdensitometer did not justify dedicating a computer
to the control of this instrument. Therefore, a more
flexible and less costly approach was chosen that added
an intelligent controller to the original microdensitometer
and ran the instrument on a timesharing basis under
the control of a remote commercial computer through
a standard serial communication port. Although this idea
is not unique,' it was conceived independently at Xerox
Research Centre of Canada. In addition, the resulting
project was much smaller and custom tailored to the
specific application.

System Design

As noted, the microdensitometer measures light trans-
mission at various points of a material specimen in a
series of repetitive moves. Under control of the time-
share computer (Fig 1), programmed commands cause

90

the instrument’s stage to move so as to bring a particular
point of the sample into the measuring aperture. The
instrument then measures the light intensity (or op-
tical density) at that point and the value is transmitted
to the computer. All commands are forwarded to the
microdensitometer through the microprocessor based con-
troller.

Essentially, this intelligent controller serves three func-
tions. The first is to share or ‘“‘switch’ the serial line.
Normally, this line connects an Ascil terminal to the
computer. However, on command the controller discon-
nects the terminal and starts communicating with the
computer. At the end of a series of measurements, the
terminal is reconnected. This is one point where the ap-
proach differs from the procedure in Ref 1, where the
microprocessor emulates a particular terminal with all
its required features.

In its second function, the controller serves as a com-
mand decoder and data encoder. Because the computer
link is a standard communications line (Asci), it is ad-
visable to encode all data and control transfers into 64
Ascit printable characters. That way the controller be-
comes completely transparent to the timesharing com-
puter. Commands were encoded using all 128 ascir char-
acters since it was possible to transmit both control and
lower case codes from the computer. However, the input
into the computer was restricted to upper case only since
the control codes would have been intercepted by the
operating system.

The third controller function is to provide interface
to the particular laboratory instrument. In this case, it
generates appropriate pulses to the stage stepping motors
and controls the 12-bit analog to digital (A-D) converter.
That again differs radically from Ref 1, where the sys-
tem could support many different instruments, with a
variety of requirements, simultaneously.

*Currently with Sonotek Ltd, Mississauga, Ontario, Canada
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WHY PUZZLE OVER PIECES?

Sece the whole picture on Sanders’ Graphic7

Sanders’ Graphic 7 provides the whole picture by drawing bright, crisp vectors and symbols
so rapidly that you see all the data you want. Benchmark tests with actual time measurements
have proven Graphic 7 to be the refreshed cost/performance leader. This performance spells
results for your application.

Convenience? Chances are the Graphic 7 will interface directly to your minicomputer’s
parallel DMA channel or connect to your mainframe via an RS-232
time-share link. The Graphic 7 dual microprocessors will handle the
graphics and let your computer do its job more efficiently.

At Sanders we build graphic displays to tough standards and
we support them. The reliability of a solid product backed by a
solid organization helps keep your job on track.

To make sure you get the whole picture of performance,
convenience, and reliability, call us at (603) 885-5280 and let us
arrange a demonstration of the Graphic 7. .
Sanders Associates, Inc., Information Products SA A
Division, Daniel Webster Highway South,
Nashua, NH 03061. (603) 885-5280; SANDERS
TWX: 710-228-1894. AESUEATER (T
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HP announces away to
accelerate microcomputer
development...

Fraducten

HP—When you depend on logic



and have a
little fun while you're

atit.

'you from mundane develop i d U
concentrate on challenging software and hardware
problems . . . HP’s 64000 Logic Development System. It
brings minicomputer programming features to micro-
computer development for faster, easier and more enjoy-
able software development, hardware emulation and
system analysis. And because it's a universal system, you
can use it with today’s most popular microprocessors.

» - MICROPROCESSORS NOW SUPPORTED BY HP's 64000

o Macro 1l Macro
Microprocessor Support* Assembler Microprocessor Support* Assembler
Support Support
1802 » 8085 v
6800 e 9900/9940/9980 I
6801/6802 » F8/3870 »
6805 v 280 »
6809 v 8048
8021 I 8086
8022 v 68000
8035/8039 » Z8000
8041/8741 I
8048/8748 v
8049 v
8080 »

*Includes macro assemblers, linkers, emulation and analysis.

Put your fingers on a “soft key”’

One of the system'’s key features is its ability to help
you make decisions. At power up, for example, soft keys
(keys whose functions are defined by CRT labels) give
you a choice of 17 development functions, including edit,
compile, assemble, link, emulate, PROM program and
more. Pressing the edit key and typing in the name of

a previously stored file result in a program listing and soft-
key choices that simplify program editing, (shown above
right). The CRT even flashes momentary directed-syntax
messages to guide you in proper command entry.

The combination of minicomputer power and directed
syntax using soft keys means you spend less time memo-
rizing syntax, referring to instruction manuals, doing
routine searching and entering line-by-line program
changes. The 64000 handles most of those routine tasks

|

0G64000: JOUN ____

e delete find _ _ceplace SLINE 82 _ __end

SO you can concentrate on the real probléms. And that's
true in assembling, linking, emulating and other develop-
ment modes as well.

Work with a friend . . . or five
With HP’s 64000, serial development isa thmg of the past.
Now, up to six team members can do software develop-
ment and/or real-time emulation simultaneously. And
each has immediate access to the latest version of soft-
ware. That’s because the 64000 has a hard disc that
provides a common data base for all operators.

To assure accurate, real-time emulation, the 64000
has separate buses and memory for both the host and
target processors. In addition, we use high-speed memory.
As a result, there's no contention problem and your
system runs at operating speed with no wait-states.

Of course there's much more to the 64000, including
a wide choice of PROM programmers, up to 128K of
emulation memory, an optional analyzer that gives you a
real-time, transparent view of bus activity, and architecture
powerful enough to adapt to future processor trends
such as increased speed and bus width. Price for a mini-
mum operating system is $25,500.*

Find out how much fun microcomputer development
can be. For a copy of the HP 64000 brochure, write to
Hewlett-Packard, 1507 Page Mill Road, Palo Alto, CA
94304. Or call the HP regional office nearest you:

East (201) 265-5000, West (213) 970-7500, Midwest
(812) 255-9800, South (404) 955-1500,
Canada (416) 678-9430.

*Domestic U.S.A. price only.

 HEWLETT | o
PACKARD :
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COMPUTER

‘ TELEPHONE
REMOTE LINE

ACOUSTIC
COUPLER

L‘mcwnocj PROCESSOR |
BASED

INTERFACE

CONTROLLER
_ASCII MICRO —
TERMINAL | DENSITOMETER

Fig 1 Block diagram of microdensitom-
eter control system tied to timesharing
computer. Controller
minal when computer is online and re-
connects it other times

disconnects ter-

System Implementation

For this application, the controller is a Motorola Semi-
conductor MEK6800D2 microprocessor evaluation kit. Al-
though that may seem like an overkill, in this instance
it proved to be a very cost-effective solution because the
kit provided all the system elements required for a single
application. Those elements included working processor,
read only memory (ROM), random access memory (RAM),
serial input/output (1/0) for communication, and paral-
lel 1/0 for interface. Additional benefits of the kit were
keyboard and display for interfacing with the operator.
Fig 2 shows the block diagram of the controller, and
Fig 3 depicts assignment of P1A 2 (programmable inter-
face adapter) 1/0 lines.

Microdensitometer stage motion control requirements
call for 100-us pulses spaced at 5 ms on one of four
lines (+X, —X, +Y, —Y). When the stage finishes its
motion the analog signal (0 to 5 V) corresponding to
the light intensity at the given point has to be converted
to 12-bit binary value. It was decided that for operator’s
convenience the converted value would be displayed in
binary coded decimal (Bcb) on the kit display. This was
accomplished by writing a binary/BcD conversion rou-
tine and a 4-digit display routine. Fig 4 shows the en-
coding format for the stage motion commands and the
12-bit returned value.

Among the command codes the two redundant ones
(40,4, 6014) corresponding to —Y = 0, —X = 0 were
used as special “switch” characters to disable and enable
the terminal connection. Upon Teceiving these characters,
the controller through p1A 2 line cA2 controls the gates of
the line switching network (Figs 2 and 3).

MICRODENSITOMETER
INTERFACE
R,D . R,D
el LINE . 7.SEGMENT DISPLAY
RS-232-C  SWITCHING _ASCII L A
LINE *—1 NETWORK © TERMINAL
TXD TXD
T 5/13 P
KEYBOARD
RxD TxD .
ACIA Nl __MiCRO- ROM- . PIA2 _RAM PIA 1
&  PROCESSOR ~ P/ROM  TIRE ; L
M6800 BUS

Fig 2 Block diagram of controller. In addition to switch function (via asynchronous communi-
cations interface adapter), controller serves as command decoder and data encoder and inter-
faces to microdensitometer via programmable interface adapter
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In Data Display...
HD means

high density of
characters

BALL HD Series CRT monitors are your best choice for
word processing and
phototypesetting text display

8 Displays full typewritten page
® Both horizontal and vertical CRT formats
® Stable, uniform alphanumeric display

Look to BALL for a good look in word processing
alphanumeric display. Choose from HD Series 15 and
17-inch diagonal CRT measurements, in both
horizontal and vertical formats.

These high density units can display over 6000
characters . . . a full typewritten page of information,
in either standard or inverted video.

Dynamic focus circuitry gives clean, crisp characters,
and controlled linearity keeps your data sharp, day
after day. HD Series low voltage supplies are regulated
for optimum stability.

HD Series displays are designed especially for the
unique needs of word processing and phototypesetting
systems, with timing and deflection specifications
HD15H and HD17V built around high density display requirements.

High Density Data Specific horizontal line rates may be set between 26
Displays and 36 KHz

Select HD Series displays for your word processing
systems, and you get the performance, dependability
and design experience of the data display leader. Give
your customers something good to look at. HD Series
displays from BALL.

BALL HD Series

In data display, /)
BALL means 7144 Electronic

ri 5 I &
Y ‘ Display
Division

Box 43376 St. Paul, MN 55164 (612) 786-8900. TWX: 910-563-3552
Sales Offices:

Downers Grove, IL (312) 960-4434 Campbell, CA (408) 374-4120
Ocean, NJ (201) 922-2800 Upland, CA (714) 985-7110
Lewisville, Texas (214) 436-2383 Burlington, MA (617) 273-0608
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Whatever your digital systems require-
ment, there's just one name you need
to know: Ampex.

If you need a processor to build
around, consider the Ampex minicom-
puter. It executes the instruction set
used by IRIS, RDOS, BLIS/COBOL
operating systems to preserve your soft-
ware investment.

As for memory, we make reliable
plug-compatible memories for almost
any CPU you can name. From the 8080
microprocessor through DEC and Data
General minicomputers to the DEC,
IBM, Univac and Sigma 9 mainframes.

We're big in peripherals, too. A full
line of 5- and 10-high disk drives all
using a single, industry-standard SMD
interface. Megastore, the solid state disk-
replacement memory. Rugged, reliable
tape drives. And intelligent single-board
controllers that make it easy to interface
Ampex disks to Ampex, Data General
and PDP-11 computers.

And since we make all the parts that
comprise a system, why not a system,
too? The Ampex Datacube is the
all-Ampex product. Complete with CPU,
peripherals and operating system
configured to suit your needs. A com-
pletely checked out system for the OEM,
S0 you generate revenues instead of
hardware modifications.

Best of all, Ampex memory
products are available now. Prices?

Al Horowitz will make you an offer you
can't refuse when you call him at
213/640-0150. Or write to him at Ampex
Memory Products, 200 North Nash
Street, EI Segundo, California 90245.

AMPEX
MAKES IT EASY
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CONSCIOUS
SLIDES |

Grant does it again:

a low cost line of quality
solid bearing slides with
many of the features
usually found only on
more expensive models.
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Grant Hardware Company « A division of Buildex Incorporated - 7 Hoover Avenue, Haverstraw, New York 10927
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As shown in the main program flowchart (Fig 5), the
program was designed so that upon initialization the
terminal communicates with the computer in the normal
manner and the controller monitors the serial line wait-
ing for the occurrence of the switch character. When
that character is found, the controller switches into
measurement mode: ie, it disconnects the terminal and
proceeds further in the program. Once in the measure-
ment mode the controller receives the stage motion com-
mand (one byte), executes it, and returns the reading
(two bytes). Then it waits for the next command.

This loop continues until a special character (60;4)
is received; execution is then stopped and the terminal
is reconnected to the line. While in this loop, the echo
from the timesharing computer must be disabled.

Since the microprocessor evaluation kit uses a multi-
plexed drive of the display and keyboard, the 4-digit
display routine must run continuously.> Therefore, the
receive section of the asynchronous communications in-
terface adapter (Ac1a) had to be operated in the interrupt
mode. Interrupts are handled in two ways depending on
the interpretation of the received character. If this char-
acter, when examined, does not result in a stage motion,
the return from the interrupt is orderly, ie, via RTI in-
struction. On the other hand, if the stage is to move,
there is no reason to return to the interrupted program.
The execution becomes faster if it jumps straight into
A-D conversion routine after the stage finished motion. In
this case, the stack pointer has to be reset and the inter-
rupt mask flag cleared. The entire program occupies less
than 400 bytes and resides in a programmable read only
memory (P/ROM).

It is important to note that this program was designed
to suit a specific application (and a particular com-
puter). Under different conditions it might have been
advantageous to send a string of commands, execute
them while storing the acquired readings in the con-
troller’s RAM, and transmit all the readings to the remote
computer only after the execution. Such an arrangement
utilizes the microcomputer capabilities to a greater extent
and indicates the superiority of the programmable logic
concept. This and other tradeoffs depend on many as-
pects of the particular application.

System Performance

Two computers were studied in setting up the system.
Originally considered was a Data General Nova 830,
already available in a different laboratory of the research
center. This system runs under rpos with foreground and
background. The controller was connected to a fore-
ground serial port running at 4800 baud. Once the sys-
tem was operating successfully, a Xerox Research time-
sharing computer that runs on Xps 39 was tried. That
machine, located in Webster, NY, was connected to the
laboratory through an acoustic coupler and telephone
line running at 300 baud.
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V\’h}' pay 3IC
for a Hall effect sensor
when you can get one

or$2.21

It all depends on your application.

For 81¢F you can get a solid state Hall effect sensor
from the people who invented it. Us.

And that may be all you need.

But, if your application requires precision, our fully
engineered $2.21* position sensor may be a better deal.

The Hall effect sensor and magnet are matched
and adjusted to get operate and release points that are
specified to tight tolerances. :

All this can add up to a lot 1if you start out with
the wrong sensor.

When you come to MICRO SWITCH, youre dealing
with people who have made over 100 million Hall effect
Sensors. So you fet experts to help tit each sensor to your
application. And you always get the right sensor for the job.

Which means a $2.21 sensor can turn
out to be a lot better deal than one 1AV
that costs 81¢.

For details, and the loca-
tion of our sales offices and
“distributors around the world,
~ write MICRO SWITCH, The Sensor

- Consultants. Freeport, Illinois
~ 61032. Or call 815/235-6600.

400SR
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Million Bit MemoryKit

Intel delivers the first megabit bubble system and
all the support you need to start designing today.

Step into the megabit bubble.
You'll find an entirely new class of
non-volatile storage —and vast
new opportunities to exploit the
microcomputer.

Bubble memory for
microcomputers
System designers have
always been attracted to
bubble memory for com-
pact, low power, high relia-
bility applications. Until
now, though, bubble mem-
ories have been difficult to
use and costly, since they
require complex address, control
and interface circuitry.
Today, Intel introduces a
million bit bubble system
perfectly matched in size and
performance to the world of
microcomputers. Intel’s
bubble memory gives you
128K bytes of low power

the system components

puters like our 8-bit 8080,
8085 and 8088 and our
16-bit 8086.

Our system makes
it simple

To simplify designing and
manufacturing, Intel’s bubble
memory system consists of only
seven components. All of them
fit easily on a pc board as small

as 4"x4"

read-write memory, plus all

you need for compatibility
with advanced microcom-

The heart of the system is our
7110 Magnetic Bubble Memory

chip. It interfaces directly with our

7242 Formatter/Sense Amplifier,
7230 Current Pulse Generator,
7250 Coil Pre-Driver and two
7254 Quad Transistor Packs.

Formatter (S

Intel® Bubble Memory System

The user interface, system timing
and control functions are provided
by our 7220 Controller, available
QI, 1980, or by our Controller
Emulator Kit CPK-72, here today.

For systems exceeding a
megabit, you can design with the
same component family. Since
one 7220 Controller will accom-
modate up to eight megabit chips
and their support devices, larger
system designs are simplified
dramatically.

Bubble you can believe in

Intel’s bubble memory means
unparalleled data integrity. It’s a
rugged, solid state device. And
it’s completely non-volatile,
so your data remains when the
power goes off. No battery
backup is necessary.

But the bubble system goes
even further to ensure reliability.
Intel’s megabit chip works with
the 7242 Formatter to give your
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system built-in error correction
and detection. The 7110’s ECC

detects and corrects burst errors.

Start designing today

Intel’s megabit bubble memory
system is an ideal solution for
microcomputer-based in-
strumentation, terminals,
process controls and tele-
communication systems.
Everything you need to
start designing is here
today. Build your own
system with our bubble
memory prototyping kit.
[t gives you all the components
for a one megabit system, plus
complete documentation for easy
designing. Or get a head start
with our ready-to-use develop-
ment board with complete system
software. For a copy of our Bubble
Memory Design Handbook,
contact your local sales office or
distributor. Or write Intel Cor-
poration, Literature Department,
3065 Bowers Avenue, Santa
Clara, CA 95051. Or call (408)
987-8080.

Intel €C1IVETXS.
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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cB2 D—— | I ~ 1us START CONVERSION COMMAND
cB1 [ Jeas—— A-D STATUS

T

BUSY/READY

il

PORT B

i

S 12 BITS FROM
A-D CONVERTER

N oA WLWNa o

HERRER

|

i

. MSB) TAGE STEPPING
—Y ) MOTOR CONTROL

s SIS

PULSE > 50 us
PERIOD # 5 ms

PORT A

l

{

EHERERER

N oo dWWN L O

=+ X
CA1 D NOT USED

CA2 [ MODE CONTROL (TERMINAL/CONTROLLER)

Fig 3 Assignment of PIA 2 I/O lines. Microdensitom-
eter movement controls from computer are transferred
through this adapter

7-BIT ASCII
SIGN + MAGNITUDE NOTATION

NUMBER OF STEPS (0-31)

XORY “0"=Y*1"=X

SIGN “0"" = POSITIVE “1” = NEGATIVE
NOT USED IN ASCII

(@)

76543210 76543210 ORIGINAL 12-BIT UNSIGNED
BINARY VALUE STORED IN
A 1%2 BYTES

/ ; | I
/ 7l |

/ £ | I
TWO 6-BIT “BYTES”

+ 100000 + 100000 + 20201 EACH BYTE
OFFSET BY 204¢

6 543210 RESULTING 2 BYTES BECOME
PRINTABLE ASCII
CHARACTERS BETWEEN 204
AND 5F4¢ - - UPPER CASE
ONLY

665643210

(b)

Fig 4 Data transmission formats for (a) move stage
and (b) measured value. Redundant command codes
serve as switch characters to disconnect and recon-
nect terminal

When testing the operation speed, it was decided to
eliminate the effects of stage motion. Therefore, the test
program was set up to read 1000 times at the same point.
Based on this test, throughput of about 2 to 3 measured
points/s was experienced when going to the timesharing
computer. This slow speed is about 50 times faster than
taking the measurements manually. The main limiting
factor was the setup of the timesharing port. That resulted
in swapping the tasks with extensive memory 1/0, be-
cause of the transaction oriented timesharing operating
system structure. Therefore, single- and double-byte
transactions were very inefficient. Using a dedicated serial
port on the Nova 830 (running at 4800 baud), the
throughput of 65 readings/s became execution limited.
In real application this throughput would decrease, de-
pending on the extent of the stage motion required.

A further point of interest is that after power-up, the
operator has to enter the configuration pattern for ACIA.
This allows the user to select the serial transmission for-
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mat (seven or eight bits, number of stop bits, parity).
The'same approach could be used for selecting the proper
communications protocol (number of bytes in and out,
optional carriage returns, etc), thereby making the con-
troller truly universal when talking to any computer sys-
tems.

Summary

In both described cases, system performance was satis-
factory. Speed of measurement was orders of magnitude
higher than when performed manually. At the same time,
the measured values were directly available in the ma-
chine form. Replacement of the original Nova 2 re-
sulted in capital and energy savings without performance
degradation. The simple standard interface was an ad-
ditional benefit of the design.

This approach appears to have adequate universal
value to be used in various applications. Examples of
such applications include calibration of nonlinear de-
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PRIAMS S

00O

For Low-Cost Winchester Data Storage,
Using Your Existing Controller. e

Now you can add Winchester disc drives to your
systems using your present Storage Module Drive
controller. PRIAM’S DISKOS 3350 provides capa-
cities of 33, 66, and 154 megabytes, at costs far lower
than other Winchester drives of comparable capa-
cities. And you get the improved reliability, compact
size, and environmental tolerance that only high-
level Winchester disc drive technology can provide.

Points To Compare...

Compare the low cost-per-megabyte that PRIAM'S
DISKOS 3350, 6650, and 15450 can bring to your
system with the costs of drives using disc packs or
cartridges and other Winchester drives. Compare
PRIAM'’S easy upgrade, through identical size, per-
formance, and interface for all capacities. Compare
the convenience and low cost of packaging PRIAM’S
Winchester disc drives in the computer cabinet in-
stead of in a separate cabinet. Consider the important
economy and time saved in extending the life of your
SMD controller to another, new generation of disc
drive systems.

Reliable, Advanced Technology...

PRIAM’S DISKOS Winchester disc drives use IBM
3350-level technology for efficient, reliable data re-
cording. Fully servoed linear voice coil head position-
ing assures high data density and increased future
capacity. A brushless DC motor reduces size, cost,
and mechanical complexity. Small size, only 7" x
17" x 20" including optional power supply, fits the
DISKOS family to almost any enclosure.

For a brief and handy history of Winchester technology
and its advantages, call or write to PRIAM and ask for a
copy of WHO'S SELLING RIFLES TO THE INDIANS?
A Winchester Disc Drive Technology Primer. It's FREE!

-

Make The Connection...

Find out today how quick and easy it can be to
move up to this generation’s disc storage. Send for
PRIAM'’S DISKOS 3350 specifications and more infor-

mation about how to make the SMD CONNECTION!
Call or write to

PRIAM

3096 Orchard Drive, San Jose, CA 95134 » (408) 946-4600 « TWX: 910-338-0293
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A process-control engineer wants a high- Supercomponent technical manual, then

speed, low-cost computer to monitor and con- moves on. The job’s done.

trol a factory operation. He checks out the A systems designer wants to control a radar

Supercomponent™ spees and moves on to the telemetry system. There are special software

next project. This job’s done. considerations, and real-time data is needed.
A systems engineer is designing a blood (Last year, a design just like it took him six

analyzer on a really tight schedule. He needs months.) He spends a couple days with

a digital controller to record, analyze, compare, — Supercomponent specifications and moves on.

file and retrieve data. He reviews the The job's done.

F3
Sy ! P sty o
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Here come the
Supercomponents!
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Advanced Micro Devices announces a family
of LSI-intensive boards built to save the serious
systems designer a whole lot of time and
money. Supercomponents are changing the
make-or-buy rules. Here's why:

Theyre absolutely state of the art. They are
designed-in like components and they think
like VLSI. They save you a ton of interface
design time. Theyre plug-in ready. All are
iSBC80* compatible and have a Multibus®And,
of course, we have all the enclosures and power
supplies and card cages and back planes and
software you need to cut your costs and accel-
erate your project.

Now for the big reason: Supercomponents
are better because the parts are better. Theyre
made from the finest, freshest, most advanced
LSI in the business.

You picked a terrific time to be in this busi-
ness. Supercomponents are here.

The Am95/4005.

Our single-board computer, The Monoboard;

is very powerful. It has all the features

others in its class have, but— over and above
—it includes a sophisticated arithmetic
processor, four DMA channels and speeds up
to 3 megahertz!

The Am95/6110.

Our floppy disk controller has its own
built-in intelligence. It has its own Am8085A
CPU plus a high-speed buffer and its own
PROM-based firmware. A DMA is included.
There’s much more. You'll have to read the tull
specs to believe it.

The Am95/1128.

128K bytes of RAM on a board plus parity
with its own built-in refresh. The RAM can
be dual-ported. Smaller capacities can be
achieved by depopulating the board. The
Am95/1128 has twice the capacity of its
nearest competitor.

These are just a few members of our
Supercomponent family. Call or write us for the
facts on all of them.

*iSBC and Multibus are frademarks of intel Corp.

Advanced Micro Devices ¢\

901 Thompson Place, Sunnyvale, CA 94086
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‘ INITIALIZE ’

A-D CONV

v

XMITFL=0
CLI

BCD CONV XMITFL =1

INTERRUPT

RECEIVE

XMIT #2797

CHANGE

I I

CHANGE

DISPLAY STk

ERRFL=0
5 z

l

.

RESET
S

to line

Fig 5 Main program flowchart. Terminal is online until receipt of switch character by
controller, which then switches microdensitometer into measurement mode to receive
stage motion command. When special character is received, controller reconnects terminal

vices, measurement of frequency/phase response of lin-
ear systems, tabulation and plotting of parameters of
multivariable systems, or any measurements where a re-
sponse to a stimulus is investigated.

Advantages of using a timesharing computer lie in its
high level processing capabilities. That is, complex algo-
rithms and statistical routines may be applied to the
acquired data and, if desired, a “feedforward scanning
techinique”** can be realized.

The procedure is transparent to the remote computer,
it is simple and inexpensive to install, and it allows large
volume data acquisition straight into the large computer
with subsequent on- or offline processing. The concept
can be easily adapted to a variety of laboratory instru-
ments. In many cases where there is no onsite computer
and the occasional need for measurements does not jus-
tify the installation of one, this approach could provide
an attractive solution.

**Feedforward scanning is the technique whereby the previously
measured values are used to determine the future X, Y scanning
trajectory.
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Disadvantages are occasional slow response (this is
not realtime processing), slow communication (serial
line at low baud rates), and vulnerability of communica-
tion connection, since it uses common carriers. In this
specific application, as well as many others, these factors
are of no importance—making this method of computer
control perfectly feasible.
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DATA
ANALYZER

Easily acquire
the data you need.

Select parallel state, parallel
timing, serial, or signature opera-
tion. Simply press the appropriate
key.

Choose synchronous or asyn-
chronous sampling. Use the clock
of the system under test or the 308’s
own internal clock. In either case,
sampling rates up to 20 MHz are

possible.

Enter the word you want to
use as a trigger to acquire data.
Other keys let you select an external
trigger and trigger delay.

Press “start” and you’re done.
Now, you can view the acquired
data in the format you want. Or,
store the data in the reference
memory by pressing the “store” key.
Other function keys allow you to
acquire new data and compare it
with the reference memory.

In each data acquisition mode, all meas-
urement parameters are displayed for your

convenience.

Minimum
keystroking
with the new
308 Data
Analyzer from
Tektronix.

Of course, the 308 Data Analyzer
can do a lot more than we’ve
shown here. For example, there’s a
self-test routine at power-up, plus
seven diagnostics, to ensure accu-
rate results. And the 308 weighs
only 8 pounds (3.6 kg), for easy
portability.

For the full story, contact your local
Tektronix Field Office, or write us.

Tektronix
International, Inc.
European Marketing
Centre

Postbox 827

1180 AV Amstelveen
The Netherlands

Tektronix, Inc.

U.S. Marketing

PO. Box 1700
Beaverton, Oregon
97075

Phone:

(503) 644-0161
Telex: 910-467-8708
Cable: TEKTRONIX

Copyright © 1979, Tektronix, Inc. All rights reserved. 843

Tektronix

COMMITTED TO EXCELLENCE

For immediate action, dial our Toll Free Automatic Answering Service 1-800-547-1512




DIGITAL CONTROL AND
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Manufacturing Control System
Monitors and Expedites Operations

Activity and status levels of semiconductor circuit man-
ufacturing operations at the Fullerton, Calif plant of
Hughes Aircraft Co are to be monitored by the first pro-
duction control system delivered by Digital Datacom,
Inc, 17951 Skypark Circle, Irvine, ca 92714. In this or
other production operations, the system can function
either as a standalone device or as a terminal subsystem
in a distributed network to track, control, and measure
the movement of work in near real time.

Components of a system include controller, CRT ter-
minal/console, 132-col serial printer, from 1 to 30
card/badge readers, and applications programs. The
controller, a 232-2 data station, consists of a micro-
processor, 4k rRAM buffer, and two 3M bpcp-1 cartridge
transports.

A standard module generates man/machine readable
tab card job travelers that accompany the product being
manufactured through the production area. These trav-
elers are marked by production or quality control per-
sonnel with a pencil and then inserted into one of the
mark sense card/badge readers distributed throughout
the manufacturing operation to collect data such as part
numbers, serial numbers, employee numbers, operation
numbers, and failure codes. Transaction date and time
are recorded to the nearest minute. Each cartridge can
store 9600 transactions.

System commands, entered through the terminal, are
carried out by the controller. Operator actions are
prompted through a menu of steps to generate data on
the job travelers, to design report forms, and to sum-

marize collected data. Circle 450 on Inquiry Card

NOW YOU CAN AFFORD TO
IMPROVE YOUR IMAGE.

BLACK AND WHITE MODEL 3400

108

COLOR MODEL 3450
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Production control system monitoring position. Menu prompts operator through required procedures to maintain near real-
time knowledge of manufacturing activities. As many as 30 card/badge readers can be located at individual work stations

throughout plant. Production personnel mark job travelers and insert them into readers to supply job status data

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

Gemsco is a Division of Genisco Technology Corp
17805 Sky Park Circle Dr, Irvine, CA 92714
(714) 556-4916 TWX 910-595-2564

(S GENISCO

THE PERFECT PICTURE PEOPLE.
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The new 3220

from Perkin-Elmer.
A 32-bit supermini
so fast, so powerful,
so advanced, it may
not be for everyone.

Here are S ways
to tell if it’s for you.

1. You need 32-bit hardware and software
performance: Your transaction processing system
requires instantaneous terminal response. Your real-time
control system must offer very high throughput. Your
scientific programs must run incredibly fast and yield
exceptionally accurate results.

2. You need help to develop programs quickiy
and easily: You need one language —COBOL —for all
business applications, whether batch or transaction
processing. You require multiple high-level languages.
The faster you can identify programming errors, the
faster you can correct them —so you really appreciate
the value of our globally optimizing FORTRAN VII. It has
a separate development compiler that produces object
modules at a speed of 2,000 lines per minute. And with
our Multi-Terminal Monitor, you can have 32 program-
mers working simultaneously with COBOL, FORTRAN,
CAL MACRO, or RPGI.

3. You need a system with unmatched integrity:
Your commercial data base needs to be fully safeguarded
from media faults and system failures. Your scientific
results require single- and double-precision floating
point accuracy. And your time-critical, memory-resident
programs for real-time control applications need the
protection of our dynamic memory relocation and
protect hardware.

4. You need 32-bit performance at 16-bit prices:
The Perkin-Elmer Model 3220 starts at $33,500 (U.S.
only). And our OEMterms and conditions are unmatched
in the industry.

5. You need a vendor that stands behind its
products: Perkin-Elmer maintains a worldwide field
service operation and offers a variety of support program
contracts. We offer comprehensive hardware and
software training courses. And we pride ourselves on
responsive systems and software support.

The Perkin-Elmer Model 3220. It may not be for
everyone. But if even one of these points touched a nerve,
you should find out more about this remarkable super-
mini. Send the coupon for a fact file. Or call toll free
800-631-2154. In New Jersey: (201) 229-6800.

Perkin-Elmer. 2 Crescent Place « Oceanport, NJ 07757

Please send me your fact file on the 3220.

| |
! |
| |
’ Name ____ MLk ___Tel. !
I Title ot s }
! }
: l
' |
' 1
|

Company L. = i L] B, 2o bl G e S R eel
Sireet st ool o 00 e
el AMeEA T wSiater. e ok LT

PERKIN-ELLMER
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Data Warehouse.
When Floppies arent

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 powertul
that it increases throughput by 40% or more
over existing systems.

Normally about half of I/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

enough. Buf 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
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RASTER DISPLAY SYSTEM DESIGN NOTE 1.

How to display

a1280 x 1024
image

that doesn't
flicker

—

9 nanosec

| | pixel oy

up to 18 nanosec.

- pixel

TR

System 3400’s fast rise time
and minimal ringing yield sharp,
uniform pixels at 60 Hz refresh.

Competitive systems typically must
run slower to minimize slow
rise time and ringing problems.

Do it with the Lexidata System 3400 image
and graphics processor.

If you're designing high-
resolution raster scan video
display systems, only Lexidata
can give you a 1280 x 1024
picture that doesn’t flicker.

The high-speed, micro-
processor-controlled System
3400 is unique among video
processors in its ability to
generate a pixel in only nine
nanoseconds. This means you
get a refresh rate that’s at
least twice as fast as other
processors on the market.
And your happy system
users get none of the eye
fatigue common with
conventional systems.

But a display that doesn’t
flicker is just one of the ways
the System 3400 can help
improve your image. Its ex-
tensive line-drawing and tonal
imaging capabilities make it a
perfect fit in a wide range of
color, gray-scale and mono-
chrome display applications.

So, whether you're design-
ing a specialized system for
medical imaging, or mass
producing systems for a
variety of CAD/CAM applica-
tions, the 3400’s repertoire of
over three dozen standard
and optional features can give
you the ideal mix of hardware
and software tools to handle
the job. And at a price you're
sure to like.

R SRR 1 S NN R B 1 SV ARG
Send For New Detailed
System Description

To find out more about the
System 3400, send for a copy
of our new 12-page system
description booklet. Or, if you
need information immediately,
call us at (617) 273-2700.

LEXIDATA
CORPORATION

37 NORTH AVENUE, BURLINGTON, MA 01803
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Onboard Computer Provides
Multifunction Service
for Automobile Driver
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Onboard computer for automobiles. Joint BMW/Siemens AG
development mounts on dashboard. It has 12 keys for in-
putting commands, digital display to output information, and
both audible and visual alarms

An automotive computer that looks somewhat like a
pocket calculator but mounts on the dashboard to the
richt of the steering wheel is currently in the test stage
of development. Commands are entered through 12 keys.
As with other similar computers (Computer Design, June
1979, pp 74-79), several functions are served.

Normally the display shows time of day: however,
pressing key 1 calls for a reading of outside temperature
for 8 s. If the outside temperature goes below 3 °C
(37 °F), an audible alarm sounds and a red LED is il-
luminated to warn the driver to watch for slippery roads.

The computer stores distances up to 999 km and on
command will display the remaining distance to destina-
tion or the estimated time of arrival (based on current
average speed). Other commands will display current
fuel consumption, average speed, and how many miles
the car can travel on the remaining fuel supply. Fast
drivers can enter the posted speed limit and both audible
and visual alarms will activate if the speed limit is ex-
ceeded. These drivers can also enter the distance from a
turnoff-—as noted on a highway sign—and the computer
alarms will notify them before the turnoff is reached.

A command can be entered to start the heater al a
specified time. Still another can be used to enter an ar-
bitrary 4-digit code that protects against unauthorized
use of the vehicle. If the wrong code is entered three
consecutive times, the computer sounds the horn.

Being developed jointly by BMW and Siemens AG of the
Federal Republic of Germany, this product is not yet
commercially available. It is intended for overseas appli-
cations and will not be marketed in the v.s.

COMPUTER DESIGN /FEBRUARY 1980



“Frankly, IDC connectors used to be a
pain in the neck?

“My problems were monstrous.

When I could find the connectors I needed,

[ would have to go digging around for the cable.
If the price was right, the products weren’t. And
on and on, eon after eon.

Until one day my doctor suggested
Spectra-Strip.

Of course! They've been making flat cable
longer than anybody, so they would have to
know how to make ends meet!

They do, and now I get all my IDC receptacles,
headers, DIP plugs and sockets, PCB transi-
tions and card-edge connectors from a single,
reliable source: Spectra-Strip.

When things get really busy at the lab, I even
have them or one of their value-added distribu-
tors provide completely terminated and tested
jumpers and custom assemblies.

© Spectra-Strip Inc. 1979

See us at booth 907 at NEPCON WEST.

Their products
are just what the
doctor ordered, their
Q.C. has real teeth in it
and their prices neve
put the bite on
my budget.
For the name and
number of your nearest distributor or rep, write
Spectra-Strip, 7100 Lampson Avenue, Garden
Grove, CA 92642, telephone (714) 892-3361.
In the East, call (203) 281-3200.
And tell them Frank sent you?”

" When you're down to the wire.
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

DC&AS BRIEFS

Servo Drives Engineered for
Machine Tool Applications

The Hyamp m line of 3-phase half-wave, bidirectional
SCR servo drives has been expanded by Hyper-Loop Inc,
7459 W 79th St, Bridgeview, 1L 60455, to include models
with armature supply voltage and current ratings of 40,
60, and 90 A continuous for 90-, 120-, or 15-V motors.
In machine tool applications, the drives satisfy require-
ments for closed velocity and position loop applications;
they also can be used in special purpose machine systems
such as welding, metal forming, or transfer lines. Pack-
age size is 14 x 9.625 x 6.75” (35.6 x 24.45 x 17.15 cm).
Hinged circuit boards allow access to sCRs and test points
aid troubleshooting. The drives operate motors from 0.1
to 15 hp. Optional linear acceleration and deceleration
ramps help extend motor and machine life. Other op-
tions include fault detector output signals for phase loss,
power supply loss, tachometer loss, and over-speed and
over-temperature monitors.

Circle 451 on Inquiry Card

Up to 100 Transducer Measurements
Monitored by Microprocessor Based System

Temperature, humidity, solar radiation, pressure, and
flow as well as other variables measurable by transducers
can be monitored from data collected by the csp-936
monitoring and alarm system. Hy-Cal Engineering, 12105
Los Nietos Rd, Santa Fe Springs, cA 90670, says that the
microprocessor controlled and firmware programmed sys-
tems allow the user to determine sequencing, data storage
and presentation, printing format, and alarm limits.
Limits can be set or data entered through keyboard,
thumbwheel switch, or toggle switches. Depending on
input sensor types, as many as 100 inputs can be scanned.
A 3-digit channel indicator advances as input channels
are scanned.

A math option permits data to be operated on as
variables in equations selected by the operator; an Rs-
232-C serial output allows the system to communicate
with computers for data accumulation and with printers
for data formatting. Battery backup retains data in up to
4k words of memory for 10 days if power is turned off.
A realtime crystal controlled clock has a 6-digit readout

for hours, minutes, or seconds.
Circle 452 on Inquiry Card
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ADC Mounts Up to 250 f+
From Computer For Remote Data Acquisition

RADI, a high speed, high performance analog to digital
converter intended for use with the company’s RiM line
of remote instrumentation modules, has been introduced
by Precision Data Systems, 2030 N Forbes, Tucson, Az
85705. Designed for realtime computer controlled remote
data acquisition and control applications with either
mini or microcomputers, this A-D converter module re-
ceives all control signals, data, and power from a single
cable at up to 250 ft (76 m) from the computer. At re-
duced rates it can operate at a distance of 3300 ft (1 km)
with up to 16 modules daisy chained to a single line.
Resolution is 12 and 14 bit, and linearity is =14
LsB. A 16-bit quantization D-A converter section (in
model .Al but not in .A2) of the module can be used
as a 14-bit output for calibration or general use or to
increase accuracy and resolution of the analog input
channels. Specifications include 20-us conversion time,
5-us transfer interval, 10-us channel change time, 6-
us acquisition time, and 4-MHz transmission rate. A
MUX1 multiplexer external accessory box permits up to
64 channels with switched gain to be accessed; an RTD1
resistance temperature converter permits one of the four
analog input channels to be used for precision tempera-
ture measurements.
Circle 453 on Inquiry Card

DAC Outputs Provide Direct Drive of
Process Control Actuators

The 8-bit pAc1420 and the 10-bit pAc1422, said to be the
industry’s first such devices to be powered entirely from
the loop supply voltage over the 10- to 36-V range, fea-
ture 4- to 20-mA outputs to drive process control actu-
ators. Accuracies are =0.2% and =0.05%, respectively,
with both guaranteed to be monotonic over their full 0
to 70 °C op temp range. Introduced by Analog Devices,
Inc, Po Box 280, Norwood, ma 02062, these devices will
also supply a 5-V output to power external cMos cir-
cuitry, a voltage reference output, and span and offset
adjustability of =10%. If computer power fails, each pAc
will hold the last data word in its latches. Specs include
integral and differential linearity of *=14 1LsB, and offset
and span tempcos of 25 and 50 ppm/°C, respectively.
Package sizes are 2 x 2 x 04” (5x5x 1 cm).

Circle 454 on Inquiry Card
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Portable Data Acquisition System
Functions in Severe Environments

A portable microcomputer for mobile or remote data
acquisition applications in severe field or industrial en-
vironments has been introduced by Applied Systems
Corp, 26401 Harper Ave, St Clair Shores, M1 48081. The
8085 microprocessor based unit contains plug-in cards
for cpu, memory modules, analog and digital 1/0, and
optional data displays as well as space for an operator’s
control panel and ac or dc power supplies. A standard
data display can contain from 16 to 40 alphanumeric
characters; custom options allow up to 240 characters
to be displayed. Modules are available for multiple Apcs
and pacs, high or low level analog multiplexers, and
communications interfaces. Available units operate on
120 Vac, 12/24 Vdc, or battery power supply.

Circle 455 on Inquiry Card

Solid State Sequencer Replaces
Electromechanical Components in
Process Control Systems

Intended to interface directly with microprocessor based
process controllers, the model 42S programmable se-
quencer replaces cam timers, stepping relays, drum pro-
grammers, and tape readers. The all solid state unit,
offered by Electronic Services, Inc, 16 E Franklin St,
Danbury, ¢t 06810, has 21 to 42 output channels with
up to 4096 completely reprogrammable steps (via key-
board). An Rs-232-C connection for a computer or cas-
sette deck is available as an option for remote program
loading.

Circle 456 on Inquiry Card

Industrial Control Computer Built from
Replaceable Function Cards

By choosing the specific cards required from among a
number of available choices, a designer can build a
microcomputer that exactly meets his needs. Users of
the industrial microcomputer system, made by N V
Philips’ Gloeilampenfabrieken, Elcoma Div, Po Box 523,
5600 am Eindhoven, the Netherlands, can select a cpu
card with 1k RaM and 4k EPrROM; 8k- or 16k-byte P/ROM
card; 4k- or 8k-byte RAM card; input and output cards
with two 8-bit ports each; teleprinter card with Rs-232
interface, current loop with optocoupler, and audio cas-
sette interface; debug and display cards; and MODEST
software development cards. The cards mount in a stan-
dard 19” (48-cm) Eurocard rack and connect through
a common back panel that operates as an asynchronous
system bus.

Circle 457 on Inquiry Card

Speech Synthesizer Enables Verbal Instructions
For Industrial Applications

Basic technology used in the company’s Speak & Spell™
talking learning aid and the Language Translator have
now been applied to industrial and commercial opera-
tions. The T™990/306 speech synthesizer module from
Texas Instruments Inc, po Box 1443, Ms-6404, Houston,
TX 77001, offers an opportunity to provide verbal in-
structions or signals where indicator lights or audible
alarms are now being used, such as in learning aids to
prompt trainees or to alert operators for maintenance
procedures.

Sentences—having human but relatively flat inflection
—can be constructed from a 160-word industrial vocabu-
lary. Numbers from 0 to 12 and the full alphabet are also
included, and by combining certain letters and words
the basic vocabulary can be expanded. (N can be com-
bined with “crease” to produce “increase””; D can be
added to “‘crease” to make “decrease”; and B, R, N, C,
and Y can be used for ‘“be,” “are,” ‘“‘in,” ‘“see,” and
“why.”)

The plug-in board speech synthesizer module is fully
compatible with other T™990 microcomputer modules.
An onboard amplifier can drive an 8-Q speaker with a
2.5-W output, but more output power can be provided
by connecting an external amplifier to the module’s pre-
amplifier output.

Circle 458 on Inquiry Card

Laboratory Automation System
Processes Throughputs up to 125 kHz

A family of four factory configured and one user con-
figurable analog 1/0 systems for laboratory automation,
LAB-DATAX models are microprocessor based instrumenta-
tion packages. Each contains an Ls1-11/2 cpu, 64k bytes
of RAM, and instruction sets for both fixed and floating
point arithmetic. All operate under the DEC RT-11 real-
time operating system in FORTRAN IV. A standard Q-bus
compatible backplane enables full use of all Ls1-11/2
Q-bus compatible peripherals. Available from Data Trans-
lation Inc, 4 Strathmore Rd, Natick, ma 01762, each unit
is contained in a 5.25 x 19 x 21” (13.3 x 48 x 53-cm)
rackmountable enclosure containing a multiple-output
power supply rated 5V at 25 A and 12 V at 3 A, a cool-
ing fan, and an internal card cage that holds up to 16
dual-height, single-board analog 1/0 systems. pT4021 and
4023 include 16 digital inputs, 16 digital outputs, and
21 control lines; 4022 and 4024 include 32 each digital
inputs and outputs. The high throughput model, pT4023,
processes 125-kHz, 12-bit ADC words.

Circle 459 on Inquiry Card

117



INTRODUCING

THE




THE NEW DSD 480. DOUBLE SIDED. DOUBLE DENSITY.

DOUBLE THE CAPACITY OF THE DEC® RXO02.

-
|
I
|
| e DECLSI-11 AND PDP‘-11 COMPATIBLE—Hardware, software and media.
I * DOUBLE THE CAPACITY—-One megabyte on each diskette.
] ¢ ALL DEC AND IBM FORMATS—Convenient data exchange between
| DEC and IBM systems.
| *©BUILT-IN BOOTSTRAP—Automatic system loading without an
I expensive extra board.
§ EXCLUSIVE “HYPERDIAGNOSTICS”—Built-in intelligence for selectable
I self-testing and display.
® LOW PROFILE, MODULAR PACKAGE—One half the size of the RX02.
; ¢ HIGHER PERFORMANCE—34% faster average access than the RX02.
I
1

Advanced technology and innovative engineering deliver DEC-compatible flexible disk
systems with added capabilities and superior performance. When you need increased
storage capacity and proven reliability for your DEC computer,
look to the leader—DATA SYSTEMS DESIGN.

[J Please call me. [J Please send me more information.
My system: [ LSI-11, PDP-14/03, LSI-11/2, [ LSI-11/23, [ PDP-14/

Title : LT S Company. . AT -
__City K3 State e

Data Systems Design, Inc. Eastern Regional Sales

3130 Coronado Drive 990 Washington Street, Suite 101

Santa Clara, CA 95051 Dedham, MA 02026

(408) 249-9353 (617) 329-5730

TWX 910-338-0249 TWX 710-348-0563
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IECI '80

Sheraton Philadelphia Hotel
Philadelphia, Pennsylvania
March 18-20

Paul M. Russo
General Chairman

The Spring Conference and Exhibit on Industrial, Con-
trol, and Instrumentation Applications Of Mini and
Microcomputers will be sponsored by the 1IEEE Industrial
Electronics and Control Instrumentation Society. Under
the direction of technical program chairman J. David
Irwin, professor at Auburn University, 16 program ses-
sions will present topics ranging from process control
and interfacing instrumentation to energy monitoring
and testing systems. The conference, under the general
chairmanship of Paul M. Russo, rRcA Laboratories, will
include two evening panel sessions, one Tuesday and one
Wednesday evening, plus two all-day tutorials to be con-
ducted the day before the conference, Monday, March
17. The keynote address will be delivered Wednesday,
March 19, by David L. House. Mr House, operations
manager at Intel Corp, Microcomputer Components Div,
will speak on trends in microcomputers.

The first session of the conference, Tuesday morning,
March 18, will advance several specific uses of mini and
microcomputers in process control. A controller for a
lumber kiln, chemical reactor control, and improvement
of process control measurement accuracy are the micro-
computer uses to be presented. Also to be discussed are
software design of a minicomputer based transducer
calibration system and an intelligent sugar crystalliza-
tion controller. System design aids and techniques to be

120

David L. House
Keynote Speaker

J. David Irwin
Technical Program Chairman

examined at another Tuesday morning session will in-
clude a Petrie net based industrial sequencer, design
automation of microprocessor based control systems for
industrial sequential processors, a higher level language
to simplify programming of microcomputer control sys-
tems, challenges in design aids for microprocessor sys-
tems, and using minicomputers to solve decision making
problems in interactive design. The third Tuesday morn-
ing presentation will feature aspects of motor control.
The papers will include the use of microprocessors in
electrical variable speed drives, performance improve-
ment of microprocessor based digital PLL speed control
systems, microprocessor controllers for a modified thy-
ristor converter, and microprocessor control of a 3-phase
inverter.

Process Control 11, the first of the three Tuesday after-
noon sessions, will expand the process control coverage.
Paper topics will include a microprocessor based high
level programmable controller, an inexpensive modular
process control computer, a universal process control
interface, and a microprocessor based adaptive control
system. Power converters are the subject of the second
session slated for Tuesday afternoon. Microprocessors
figure in three of the papers: control of thyristor con-
verters, a minimum time settling control scheme for line
computated converter output, and a multimicroprocessor

COMPUTER DESIGN/FEBRUARY 1980



NEW FROM LOBO:

An Entire Family of Disk Drives for
APPLE, TRS-80*, and S-100 Computers

Only LOBO DRIVES offers you an entire family of
fully-compatible disk drives to select from.
Whatever computer you're using, APPLE, TRS-80,
or S-100, you can add a LOBO drive now, with the
peace-of-mind of knowing there’s a whole family of
drives available when you're ready to expand.

And every drive you order comes complete with
chassis and high reliability power supply. Each
drive is 100% calibrated, burned-in, and
performance tested on either an APPLE, TRS-80,
or S-100 computer before it's shipped. We are so
proud of our drives. . . our quality, reliability, and
performance, that we back-up every drive with a
one year, 100% parts/labor warranty.

400 SERIES FLOPPY DISK DRIVES

Meet our low-cost 5.25-inch
mini drive that records data
in either hard or soft
sectored format. It is
available in single or double
density configurations, with a total storage
capacity of 220K bytes.

800/801 SERIES FLOPPY DISK DRIVES

Here is our dual 8-inch
Floppy disk memory unit. It
records and retrieves data
on standard 8-inch
diskettes to provide 800K
bytes of data storage unformatted, or 512K bytes

©BR

drives

INTERNATIONAL

935 Camino Del Sur
Goleta, California 93017
(805) 685-4546

“CAN YOU REALLY AFFORD
TO PAY LESS?”

in IBM format per drive. It is also available with
double-sided, double-density capabilities, for a
maximum storage capacity of 1.6 Megabytes.

7000 SERIES HARD DISK DRIVES

i The latest member of our

| drive family, the Series
7000 is an 8-inch, 10 Mega-
byte Winchester Technology,

: hard disk drive. It is fully

hardware/software compatible and comes
complete with disk controller. Now you can have
the convenience, speed, reliability, and all the
storage capacity you need.

Call or write for the complete LOBO DRIVES story.
Find out just how competitively priced a quality
drive can be.

Quantity discounts available -
Dealer inquiries invited.

| Yes, | want to know more about LOBO Drives
and what they can do. Send me information on:

| OTRS-80 DTAPPLE 0OS-100

I 0 5 1/4-in. Floppy drive 0 8-in. Winchester hard
disk, 10 Mbyte drive

|
|
|
O 8-in. Floppy drive O Double density |
Single siged expansion interface I
Double sided

l Name e Lo i R ArEls BEl Al J
Company ____ LI AT WRTHESSISLs e, | B =LAy l
Address e MR L A Ll l

City oo Ll S, ey e L R A
l PhoneNo. ... I ST Whealicarttie bt o T l
l f-dealer, providemeanleno. . o l
g

#TRS-80 is a registered trademark of Radio Shack, a Tandy Company.
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system to measure speed and control motors. Also to be
presented are a microcomputer based continuous output
PWM inverters controller, and the analysis, design, and
test results of realtime digital controllers. Programmable
battery test cyclers, a dynamic monitoring system for
motor bearings, a microprocessor based controller for
an 1¢ wafer prober, and an alignment and test system for
TV remotes are among the intelligent testing systems to
be reviewed in the final Tuesday afternoon session.

Wednesday morning finds sessions covering manage-
ment, distributed systems, and power applications on
the agenda. The management papers will offer a cor-
porate approach to software, a method emphasizing pro-
ductivity to develop software, and a paper contrasting
micros with other computers. A decentralized computing
system based digital blending system, a microprocessor
based parallel processing system for the relaying of power
transmission lines, and a supervisory control and moni-
toring system for water and sewage treatment works
will be explored during the session focusing on control
applications of distributed systems. Power applications
to be discussed will include a microprocessor based sys-
tem to control a low head hydroelectric generation fa-
cility, and a microcomputer based control system for
power system simulation at the Hydro-Quebec Institute
of Research. Other applications to be presented will in-
clude a high voltage power system monitoring interface,
microprocessor based control of a photovoltaic solar pow-
er system for an am radio station, and piMs for EHV
substation control hardware and software design effi-
ciency.

Automated manufacturing, energy monitoring system,
and interfacing instrumentation are the subjects sched-
uled for discussion during Wednesday afternoon sessions.
Microprocessor aids to be presented during the automated
manufacturing session will include control for an auto-
mated low loss optical fiber connector termination ma-
chine, control of a steel punching machine, and modi-
fications to a LeBlond precision lathe to improve safety
of machining high explosives. Also discussed will be
use of microcomputers in mining process control and an
automatic optical axes manipulating system for optical
fiber communication devices. Engineering monitoring
systems will report on functional partitioning in dis-
tributed processing energy control systems, as well as
two uses of micros in energy monitoring systems to
augment solar systems. One of the latter is a micro-
computer based, 2-axis tracking collector for a concen-
tration solar collector; the other details use of micro-
processors for solar circuit control. Papers to be pre-
sented during the interfacing instrumentation session
will discuss a portable self-contained wind generator
statistical analyzer, a microprocessor based flux wire
evaluation and analysis system, intelligent data acquisi-
tion instrumentation for nuclear material assay data
analysis, and a universal approach in asynchronous
serial interfacing.

Several facets of data acquisition will be explored in
one of the three Thursday morning sessions. Topics to
be considered include microprocessor based ¢Tps equip-
ment, a low cost optical data acquisition system, a dy-
namic scheduler for realtime multiport data acquisition
system, design of the digital interface and computation
portion of an automotive data acquisition system, and a
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high speed data acquisition and hardware signal proces-
sor for the TM990/101 microcomputer. Among the com-
munications applications to be reviewed will be a multi-
terminal timesharing display system, the design of a pro-
grammable protocol translator, a microprocessor con-
trolled user interactive telephone information dissemina-
tion system, the call process system, and a multiprocessor
remote terminal. Biomedical applications of minis and
micros will be presented in the third Thursday morning
session. An extrasystole monitor using FIFOs, a micro-
processor system for quantitative chromatographic data
analysis, a pressure chamber control system for research
in hyperbaric physiology, and a computerized technique
for body surface isopotential maps will be described.

Thursday afternoon sessions on microprocessor based
controllers will feature a robot control system, a control
system for industrial sewing machines, a microprocessor
controlled amusement ride, and an engine/generator con-
trol system. Under the heading signal processing, papers
covering a programmable function generator based on a
microcomputer, data acquisition with the Motorola
Mc68000 microprocessor, minicomputer aided analysis of
eddy current signals, a microprocessor implemented fast
Walsh transform, and software modem realization will be
presented. The final session of the conference will ex-
amine transportation applications. Application of a mi-
crocomputer to dead reckoning of an electric cart, a
hybrid traffic controller for isolated intersections, auto-
matic monitoring system for the ccrR and Aerodrome
lighting system on airport runways, and radar headway
control of an automobile will be detailed.

Tuesday evening’s panel session will consist of vendor
presentations. There will be eight 15-minute presenta-
tions by vendors having exhibit suites at 1ECc1 ’80. The
Wednesday evening special session will discuss software
engineering techniques for microcomputer based systems.

Two parallel tutorials are scheduled for the day before
the conference, Monday March 17. Tutorial 1, Data
Acquisition System Technology, will be instructed by
Richard C. Jaeger, professor at Auburn University. The
course will provide a foundation for understanding the
characteristics of data acquisition system components, in-
cluding both analog and digital 1/0. Microprocessor inter-
facing and standard buses will also be covered. Tutorial
2 on Mini/Microcomputer Applications will be taught by
Michael Andrews, professor at Colorado State University.
This course, intended for engineers, physical scientists,
and managers who understand minicomputers and have
some knowledge of microcomputers, will supply further
information about applying microcomputers, with hands-
on explanation of several current hardware offerings.
For additional information regarding cost and registra-
tion for the tutorials, please contact Vince Giardina,
1EEE Education, 445 Hoes Lane, Piscataway, NJ 08854.
Tel: 201 /981-0060.

Conference registration before March 1 is $70 for 1EEE
members and $75 for nonmembers. Registration at the
door is $85/members and $90/nonmembers. These fees
include one copy of the proceedings and the awards
luncheon. One-day registration at the door is $55 and
includes one copy of the proceedings. For more informa-
tion, contact V. K. L. Huang, Room 2D109, Bell Tele-
phone Labs, Murray Hill, Ny 07974. Tel: 201/582-4630.
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"Intelligence’’ is the latest intelligent
reason to choose Marksman disks.
Century Data's Marksman brought Winchester
capacity and reliability ,
to the mini/micro
marketplace.
Systems designers |
haven't seen anything g&
else like it for the mone
before or since. What's
more, it's available.
And now it has the intelligence to match —a
storage system interface that's built right in.
Intelligence gives you an even bigger headstart
on incorporating Winchester into your system
than before. Interfacing now takes only 4 or 5
days instead of 4 or 5 months.

Already, we've had customers up and running
diagnostics on Marksman in less than a day and
systems which were shippable to users in less
than a month.

And Century provides the application infor-
mation to make your software job quick and
inexpensive. Give us a call today and we'll help
you bring 10, 20 or even 40 MB on line smartly.

Century Data Systems, 1270 N. Kraemer Blvd,
Anaheim, CA 92806. Phone: (714) 632-7500.

WE FEEL LIKE A NEW COMPANY
| Century Data Systems

A Xerox Company

CIRCLE 31 ON INQUIRY CARD



s S S S ol

Pick this Microperipheral® bundle and you can put together a floppy disk sub-system to meet your design needs.

One more example of how we save you development time and money. Because we do all the work for you.
We “bundle” together the ideal sub-systems, provide all the equipment (our own) and service them, too.

Example—the 3812. A full megabyte of microcomputer formatted storage. Two floppy disk drives. Power
supply. Built-in dual-density controller that handles up to four drives.

The 3812 lets you use your current programs because it reads and writes in single- or double-density. You save

on design simplification.
You can use S-100 bus, Intel Multibus™ Motorola Exorcisor™ and other interfaces.

It's IBM format compatible. Its retractable heads are long-lasting ferrite.
You can have an optimal direct memory access data transfer to and from disk.

The 3812 operates under CP/M‘.mIt supports Microsoft's FORTRAN,
COBOL and BASIC.

It's the best sub-system we make. Except for the bundle on the right.

SYSTEMS

PERTEC COMPUTER CORPORATION

© Pertec Computer Corporation 1979, 12910 Culver Boulevard, Los Angeles, California 90066




bundie
sdve Yyou one.

Pick this Microperipheral bundle and you can put together 40MB from one hard disk sub-system.

One more example of how we save you development time and money. Because we do all the work for you.
We “bundle” together the ideal sub-systems, provide all the equipment (our own), software and interfaces.
And we service them, too.

The 4511. We start with 10MB—5MB fixed, 5SMB removable. We then include a controller that lets us daisy-
chain three drives to it. Which means it can go all the way up to 40MB.

We also include performance in the bundle. The 4511 has 40 Msec average access time. It transfers data at
2.5MHZ. It has a security controller that's bus-oriented, with key-lock.

It speaks FORTRAN, COBOL and BASIC. It has CP/M®

It's the best sub-system we make. Except for the bundle on the left.
The 4511 and 3812 are products of Pertec Computer Corporation,
an international company that designs, manufactures and services
computers and computer equipment.
Microperipherals® is a registered trademark of
Pertec Computer Corporation.

8| For more information, write Ray Kristiansen,

Y Pertec Computer Corporation, 20630 Nordhoff Street,
Chatsworth, California 91311. Or call toll-free 800-331-1001
in the continental U.S. (In Oklahoma, call collect 918-664-8300).
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Our entry-level Dual-Board Micro.
Itgoes places one board wont.

up to 8Kb PROM, console
interface port, asynchro-
nous serial I/O, and clock.

You also get the flexi-
bility to configure more

werful systems simpl
y replacing the LSI-11/.
processor board with our
new LSI-11/23.

At Digital, we look at
micros with a systems
understanding. That’s why
we offer our 16-bit micro-
computer family —in
boards, boxes and systems —
with the most powerful,
advanced, and proven
software on the market.
And why we offer hun-
dreds of hardware tools —
memory and interface
boards, complete devel-
opment systems, periph-

erals and terminals.

, \ gt - v
- o o 24 "Ny All backed by over
- B o
T — f It’s the total
i e i = ot approach to micros,
only from Digital.
For more informa-
tion, contact Digital

Equipment Corporation,
I\%{Z-Z/M?O, One Iron
L e i Way, Marlborough, MA
Instead of putting all the capability 01752. Or call toll-free 800-225-9220.
we could on one large board, like other (InMA, HA, AL, and Canada, call
micro companies, we put it on two very 617-481-7400, ext. 5144.) Or contact your
small boards. The result is the best form local Hamilton/Avnet distributor. In
factor you can find in 16-bit entry-level Europe: 12 av. des Morgines, 1213 Petit-
micros. Lancy/Geneva. In Canada: Digital
And for just $826 in 100s. Equipment of Canada, Ltd.

Ononeb5.2" x8.9” (13.2 cm x 22.8 cm) I Kk th P
board you get the 16-bit LSI-11/2 micro- t togk e.mlnlcél(i)plputer company
computer, with the PDP-11 instruction to make micros this easy.
set and a 380ns cycle time. On the
other board you get everything else to
implement your system —8Kb RAM
standard (or 32Kb optional), space for
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ENCODING/DECODING TECHNIQUES
DOUBLE FLOPPY DISC CAPACITY

Double-density storage increases standard disc capacity without
requiring modifications to the drive unit. Evaluation of different
encoding, decoding, and format schemes shows how each impacts

critical design considerations

John F. Hoeppner and Larry H. Wall

Shugart Associates, Incorporated, Sunnyvale, California

Ever increasing data storage requirements have
caused designers to investigate new methods of ex-
panding the 410k-byte single-density capacity of the
standard 8” (20-cm) floppy disc. Double-density encod-
ing, double-sided recording, and double-track density are
the methods most often evaluated. Of these three, only
double-density encoding has the advantage of doubling
the system disc capacity with the same floppy disc drive
used for single density. Additionally, improvements in
head and media resolutions have made double-density
encoding a highly reliable storage technique.

To double disc data density, one of several different
encoding and decoding schemes can be implemented. Of
these, modified frequency modulation encoding has be-
come virtually the industry standard because of support
by 1BM as well as by several floppy disc controller
chip manufacturers. With this method, twice as many
data bits can be written on the disc medium than with
single-density encoding. This increased storage impacts

1

the design of the disc controller and the format of the
medium. It also makes the decoding of data bits more
susceptible to bit shift problems, in which bits are
shifted away from their nominal positions. These effects
must be carefully considered in the design of a double-
density disc controller if soft error rates comparable to
those of single-density drives (1 in 10? bits) are to be
maintained.

Single-Density Encoding Schemes

The fact that double-density controllers are more com-
plex in design is easily explained by examining the dif-
ferences between single- and double-density encoding.
Parameters of various single- and double-density schemes
are compared in the Table.

Frequency modulation (¥m), based on the 1BM 3740
method of encoding (Fig 1), is the industry standard
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~ Single- and Double-Density
- Encoding Parameters

Recording Technique

(kilobytes)

method of single-density encoding. With this scheme, a
clock bit is written at the beginning of each bit cell, and
data bits are written between clock pulses. Each bit cell
is 4-us wide with the data bit written in the middle of
the cell, or 2 us after the clock bit. Effectively, this
scheme amounts to two flux changes per bit cell.

To decode a data bit in single-density recording, the
data separator generates a 2-us data window 1 us after
the clock pulse. Therefore, the data window—centered
around the expected position of the data bit—allows the
presence or absence of a data bit to be detected. Due to
the 2-us size, bits, even if shifted, are still likely to re-
main inside the window.

A constant bit cell reference, provided by the clock bit,
simplifies encoding and decoding with this scheme (Fig
2). Many large scale integrated (Lsi) disc controller
chips are available to handle single-density data encoding
and disc drive interfacing. The data separator circuit
required to decode single density usually consists of
simple timing circuits that generate the 2-us data window.

Higher-Density Encoding Schemes

Three double-density encoding schemes are presently used
to increase floppy disc capacity: modified frequency
modulation (MFM ), modified-modified frequency modu-
lation (M?FM), and group coded recording (Gcr). Each
scheme increases disc capacity by replacing clock bits
with data bits, using slightly different techniques. In
each scheme, data rate as well as drive capacity is in-
creased. The increased data rate might not affect con-
troller design since most controllers incorporate a data
buffer to transfer data asynchronously. Encoding
schemes, however, do affect disc controller design.
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Bit Cell 4 s
~ Flux Changes/Cell 2
~ Flux Changes/in 6536
~ Data Rate (kilobits/s)
~ Storage Device 250
System 250
- Frequency Ratios 2/1
' 2 us
4 us
Diskette Capacity 410

‘MFM M*FM GCR
2 us 2 us 1.6 us
1 1 1
6536 6536 8170
500 500 625
500 500 500
2/1 2.5/1 3/1
2 us 2 us 2 us
3 us 3 us 3.2 us
4 us 4 us 4.8 us
5 us
820 820 820

MFM Encoding

With available head and media technology, MFM en-
coding is the most easily implemented and may become
the industry double-density standard. It is used in the
1BM System/34 and in all available double-density LsI
disc controller chips. MFM encoding doubles floppy disc
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