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Introducing

push-button

microprocessor system debugging.

HP’s 1611A Logic State Analyzer ... Dedicated to all 8080 or 6800 based systems.*

View program flow in mnemonics.
With CRT data and addresses select-
able in either hexadecimal or octal
formats and external lines in 1's and 0'’s.

\

Maintain testing control. LED indicators show status
at all times. You can monitor system operation

at normal speed or stop the microprocessor and give
control to the 1611A for single or multiple keyed steps.

Enter data quickly and easily. The hexa-
decimal keyboard makes trigger and qualifier
data entry as easy as operating a calculator.
And the CRT display gives you a quick
visual check on your entries.
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Pinpoint
virtually any
specific event.
Trigger on
address, data, or
external signals. . .or
on any combination of
the three. You can also
qualify the trigger by
bracketing the address and
opting to trigger on the nth
occurrence of the trigger word.
TRIGGER ENABLE and DISABLE

keys act as arm and disarm circuits
providing unparalleled pinpointing flexibility.

Move the display
window. Delay up to
65,472 qualified clocks
or memory transactions from
the trigger word. Or, pre-trigger to
see up to 63 bytes leading up to the
trigger word (negative time).

Choose your display.
Either mnemonic or
absolute (op codes).
Roll the display to
view any 16-line slice
of the 64-byte memory.

Obtain
program and
timing data.
Qualify the display with
TRACE TRIGGER and see only
those bytes that match your trigger
inputs . . . all write instructions, for
example. Press COUNT TRIGGERS and
the 1611A displays the number of trigger
occurrences between the TRIGGER ENABLE
and TRIGGER DISABLE entries.

Push TIME INTERVAL and you get

a display of actual elapsed time

between selected points in your

program on your hardware

The 1611A should be on hand when
you start up your microprocessor-
based system. Imagine the time
you'll save with push-button opera-
tion and an unparalleled view of your
system’s operation; viewing things
dynamically that you never could
see before. And there’s more . . .
self test; trigger outputs to drive
external equipment; error messages
to warn of improper operation or
setup; and the choice of two initial
“wP personality modules” that
let you tailor the 1611A to either
8080 or 6800 based sistems.

HEWLETT Ej PACKARD

Sales and service from 172 offices in 65 countries.
1507 Page Mil Road Paio Alne, Caiforna 94304

Fros assistance call Washngton (301) 948-6370 Cmcogo (312) 6770400
Allanta (404) 434°4000 Los Angeles (213) 8771282
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Let HP’s 1611A, priced at
$5,000** help you speed development,
production-line testing or service.
Ask your local HP field engineer
for aﬁ the details. Ask him about HP’s
digital seminars too. He can tell
you when one will be held in your
area and how you can attend.

*and more modules for other microprocessors to come
**Domestic U.S.A. price only.

Managing
the data domain.
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KENNEDY

SERIES 5300 DISK DRIVES

A whole lot more for a whole lot less

Series 5300 drives are fixed media, high
performance units utilizing advanced Winchester
disk technology.

Available in one, two, or three platter versions,
the unformatted data capacity can be as high as
70M bytes—all in 7" of rack space.

Track density of 300 Tpi is made possible by
prewritten servo tracks utilizing one disk surface,
thus assuring accurate head alignment under all
circumstances. High data density results from use
of advanced media and write compensated
MFM recording.

Seek time is 80 msec, maximum rotational
speed, 3000 rpm, and data rate — 1.0 MB/sec.

The tightly sealed disk compartment allows
Series 5300 drives to be used in environments
unsuitable for conventional drives.

Other Series 5300 features include: NRZ-MFM
data encode/decode circuits; daisy chaining of
up to 4 drives; address mark detection; built-in
power supply; small, easily replaced circuit cards
and a standard interface.

Finally, Model 5300 has more of those
characteristics that have made the name Kennedy
synonymous with quality — sophistication of
concept and simplicity of design for greater
reliability, improved performance and a lower
price. We think — we know — it’'s what you've been
waiting for in low-cost, mass data storage.

KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF. 91001
(213) 798-0953

SEE MODEL 5300 AT NCC—BOOTH 1785

KENNEDY  QUALITY - COUNT ON IT
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Tally’s low cost of ownership package. ..
One printer family . . .
Three speed ranges.

g

40 to 100

lines per minute

The Tally serial printer family.
Three speed ranges. And very little
price difference from model to
model. An ideal OEM package.
High parts commonality. Low
integration costs. No scheduled
maintenance. Design simplicity for
inherent reliability. A variety of
interfaces. Low prices.
From40lines per minute through
200 lines per minute. The Tally
T-1200 at 120 characters per
second. The Tally T-1202 — with

OEM Sales Offices: Boston (617) 272-8070, Chicago (312) 956-0690,

l.os Angeles (213) 378-0805, Melbourne Beach (305) 724-0480,

New York (516) 694-8444, San Antonio (512) 733-8153,

San Jose (408) 247-0897, Seattle (206) 251-6730, Business Systems (415) 254-8350.

”

55 to 150

lines per minute

optimized bi-directional printing
that includes skipping over blank
spaces at three times the print
rate — delivers twice its rated speed
by cutting throughput time two to
three fold. And the new Tally
T-1602 at 160 cps with optimized
bi-directional printing keeps pace
with line printer speeds.

There's so much more to tell so
call your nearest Tally sales office
for all the facts.

CIRCLE 3 ON INQUIRY CARD
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70 to 200

lines per minute

Tally Corporation, 8301 S.180th St.,
Kent, Washington 9803 1.
Telephone (286) 251-5524.

TALLY
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1977 NATIONAL COMPUTER CONFERENCE

This year's NCC explores the technology, applications, management, and
influence of computers on the individual through the 100-session technical
program, and places particular emphasis on the surge in personal computing

PROGRAMMABLE MULTILINE COMMUNICATIONS PROCESSOR

PROVIDES FRONT-END FLEXIBILITY

by Kenneth T. Coit

More sophisticated than a controller, this programmable communications
processor is designed to maintain flexibility and modularity at low cost by
implementing functions in the most economical manner consistent with
current technology

COMPUTER SIMULATION ON A POCKET CALCULATOR
by Ronald Zussman

An understandable analytic model for computer system simulation, based
on queuing theory, has been coded for the Texas Instruments SR-52 pocket
calculator for immediate and practical application

MIXED LOGIC LEADS TO MAXIMUM CLARITY WITH MINIMUM HARDWARE
by Franklin Prosser and David Winkel

Translating logic equations into physical devices, and vice versa, can be
dramatically implemented with mixed logic—an existing but not commonly
used circuit design style—to achieve clear, concise documentation and
efficient, well-organized hardware

SECOND PRIZE—MICROPROCESSOR/MICROCOMPUTER

APPLICATION CONTEST—A MICROPROCESSOR-CONTROLLED
THREE-PHASE POWER INVERTER

by Peter van der Gracht and Konrad Mauch

Flexible control of the drive system of an electric car is achieved using
techniques that can also be applied to variable speed industrial devices
and to transit and rail vehicles

AN ALGORITHM FOR NONRESTORING DIVISION
by S. Sanyal

Representing numbers in 2’s-complement notation, this algorithm simplifies
the division process, dividing a 2-word dividend by a 1-word divisor

COMPETENT PURCHASE SPECIFICATIONS HELP ASSURE

SUCCESSFUL PRODUCT

by David M. Hamblen

Part of the engineer’s task involves building purchase specifications which
must be complete, accurate, and clear in order to efficiently accomplish
their purpose

COMPUTER DISPLAY MONITOR COMBINES BENEFITS

OF BOTH STORAGE AND REFRESH GRAPHICS

Advantages of IC and CRT storage technologies have been merged in a
low priced refresh-storage device intended for OEM design applications
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The Harris Slash 6.
Supermini performance.
At super minicost.

If you recognize optimum price/perfor-
mance value when you see it, you should see
our new SLASH 6. It outperforms most 32-bit
minis, at a price that’s better than many 16-bit
minis.

The Harris Slash 6 costs only $17,900*.
You get 600 nanosecond cycle time; 48KB of
MOS memory with error correction; hardware
multiply, divide, and square root; 8 priority in-
terrupts; and a turnkey control panel.

You get building-block architecture that

HARRIS

*Volume discounts available.

—/1L/L/1

w INFORMATION HANDLING

lets you expand your systems as your needs
expand. And sophisticated real-time software
that no other machines offer in this price/per-
formance range.

The Harris Slash 6. The first truly low
cost/high performance computer for all of you
who were waiting for optimum price perform-
ance value. Harris Computer Systems, 1200
Gateway Dr., Ft. Lauderdale, FL. 33309.
Europe: Harris Intertype Ltd., 145 Farnham
Rd., Slough, SL1 4XD, England.

COMMUNICATIONS AND
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CONFERENCES

MAY 24-26—Sixth Annual Sym on Incre-
mental Motion Control Systems and Devices,
Urbana, Ill. INFORMATION: Dr B. C. Kuo,
U of lllinois, Dept of Electrical Engineering,
Urbang, IL 61801. Tel: (217) 333-4341

MAY 24-27—PICA-77 (Power Industry Com-
puter Application Conf), Toronto, Canada.
INFORMATION: |EEE, 345 E 47th St, New
York, NY 10017. Tel: (212) 752-6800

MAY 24-27—Seventh Internat’l Sym on Mul-
tiple-Valued Logic, Charlotte, NC. INFOR-
MATION: Dr C. M. Allen, Sym Chm, En-
gineering Analysis and Design Dept, U of
North Carolina at Charlotte, Charlotte, NC
28223. Tel: (704) 597-2302

MAY 24-26, MAY 31-JUNE 2, and JUNE
7-9—Computer Caravan, Philadelphia, Pa;
Washington, DC; and Boston, Mass. INFOR-
MATION: John C. Forbes G Associates, One
Hilltop Rd, Winchester, MA "01890. Tel:
(617) 729-9244

JUNE 2—16th Annual Technical Sym, Nat'l
Bureau of Stds, Gaithersburg, MD. INFOR-
MATION: Dr Stuart Katzke, Rm A-265,
Technology Bldg, National Bureau of Stds,
Washington, DC 20234. Tel: (301) 921-3861

JUNE 6-8—Pattern Recognition and Image
Processing, Rensselaer Polytechnic Institute,
Troy, NY. INFORMATION: Gen’l Chm, Prof
H. Freeman, Dept of Electrical and Systems
Engineering, Rensselaer Polytechnic Institute,
Troy, NY 12181. Tel: (518) 270-6311

JUNE 6-9—15th Internat’l Magnetics Conf,
Los Angeles, Calif. INFORMATION: Gen’l
Chm, Geoffrey Bate, GPD Laboratory, |BM
Corp, PO Box 1900, Boulder, CO 80302. Tel:
(303) 447-5634

JUNE 10—Computerfest ‘77 (2nd Annual
Midwest Regional Computer Conf for Hobby-
ist Computing), Cleveland, Ohio. INFORMA-
TION: Gary Coleman, President, Midwest Af-
filiation of Computer Clubs, PO Box 83,
Cleveland, OH 44141

JUNE 12-15—Internat’l Conf on Communi-
cations, Chicago, Ill. INFORMATION: Ed-
ward J. Glenner, Systems Research, GTE
Automatic Electric Labs, PO Box 2317,
Northlake, IL 60164. Tel: (312) 562-7100

JUNE 13-16—NCC (Nat‘l Computer Conf),
Dallas Convention Ctr, Dallas, Tex, INFOR-
MATION: AFIPS Headquarters, 210 Summit
Ave, Montvale, NJ 07645. Tel: (201) 391-
9810

JUNE 18-19—Personal Computing Show, Bos-
ton, Mass. INFORMATION: Personal Com-
puting, Conf and Exposition Mgmt Co, Box
844, Greenwich, CT 06830

JUNE 20-22—14th Design Automation Conf,
New Orleans, La. INFORMATION: Gen'l
Chm, Judith G. Brinsfield, Bell Laboratories,
Rm 3B-323, Whippany Rd, Whippany, NJ
07981. Tel: (201) 386-3169

JUNE 20-22—IFAC/IFIP Real-Time Pro-
gramming Workshop, Eindhoven, The Nether-
lands. INFORMATION: C. H. Smedemaq,
Philips Research Laboratories, Eindhoven, The
Netherlands

JUNE 21-23—31st Annual Convention of
Armed Forces Communications and Electron-
ics Assoc (AFCEA), Washington, DC. IN-
FORMATION: Judith H. Shreve, Editor,
AFCEA, Skyline Ctr, 5205 Leesburg Pike,
Falls Church, VA 22041. Tel: (703) 820-
5028

JUNE 22-24—Joint Automatic Control Conf,
San Francisco, Calif. INFORMATION: Prof
J. Meditch, Dept of Electrical Engineering,
U of Washington, Seattle, WA 98195. Tel:
(206) 543-2170

JUNE 28-30—Internat’l Sym on Fault-Toler-
ant Computing, Los Angeles, Calif. INFOR-
MATION: Prof A. D. Friedman, Dept of
Electrical Engineering and Computer Science,
U of Southern California, Los Angeles, CA
90007

JULY 24-29—ISA Sym for Innovation in
Measurement Science, Hobart/Smith College,
Geneva, NY. INFORMATION: Peter Vestal,
Instrument Society of America, 400 Stanwix
St, Pittsburgh, PA 15222, Tel: (412) 281-
=17

JULY 28-29—AMC-Pacific 77, San Jose,
Calif. INFORMATION: Peter Szego, Ampex
Corp, Mailstop 3-22, 401 Broadway, Redwood
City, CA 94063. Tel: (415) 367-3126

AUG 8-12—IFIP Congress 77 (Internat’l
Federation for Information Processing),
Toronto, Canada. INFORMATION: Robert C.
Speiker, U.S. Committee for IFIP Congress
77, Registration and Accommodations, West-
ern Electric Co, 222 Broadway, New York,
NY 10038

AUG 23-26—Internat’l Conf on Parallel Pro-
cessing, Bellaire, Mich. INFORMATION: Dr
Charles S. Elliot, College of Engineering,
Wayne State U, Detroit, Ml 48202. Tel:
(313) 577-3812

SEPT 6-8—7th Internat’l Congress on In-
strumentation in  Aerospace  Simulation
Facilities, Royal Military College of Science,
Shrivenham Wiltshire, England. INFORMA-
TION: Gen’l Chm, 7th ICIASF, P W W
Fuller, R31 RARDE Fort Halstead, Sevenoaks
Kent, England

SEPT 26-28—Internat’l Electrical Electronics
Conf and Exhibition, Toronto, Canada. IN-

FORMATION: Internat’l Electrical Electron-
ics Conf and Exposition, 1450 Don Mills Rd,
Don Mills, M3B 2X7, Canada

OCT 3-6—EUROMICRO Sym, Amsterdam,
The Netherlands. INFORMATION: Ted
Holtwijk, Philips Elcoma, Bldg BAE 2, NL-
Eindhoven, The Netherlands

JUNE 7-8—The Market Effect and Impact
of Digital Transmission, New York, NY. IN-
FORMATION: The Yankee Group, PO Box
43, Cambridge, MA 02138, Tel: (617) 742-
2500

JUNE 10-12—Bench Programming of Micro-
processors Workshop, Philadelphia, Pa. IN-
FORMATION: Helen B. Yonan, Philadelphia
IEEE, Moore School, University of Pa, Phil-
adelphia, PA 19174

JUNE 13-15—Minicomputers; JUNE 27-29—
Laser Beam Information Systems, Toronto,
Canada; New York, NY. INFORMATION:
Heidi Kaplan, Information Services Mgr, New
York Mgmt Ctr, 360 Lexington Ave, New
York, NY 10017. Tel: (212) 953-7262

SHORT COURSBES

MAY 23-27—Computer-Aided Process Plan-
ning, Cambridge, Mass. INFORMATION:
CAPP Course, Society of Manufacturing En-
gineers, 20501 Ford Rd, PO Box 930, Dear-
born, MI 48128. Tel: (313) 271-1500

JUNE 6-8—Computer Science and Engineer-
ing Curricula Tutorial and Workshop, Wil-
liamsburg, Va. INFORMATION: Dr David
C. Rine, Workshop Chm, Computer Science,
University of Texas, San Antonio, TX 78285

JUNE 7; JUNE 21—Microprocessor Project
Management: Design, Manufacturing, QA,
and Field Service; JUNE 8; JUNE 22—Micro-
processors/Microcomputers: A Comprehensive
Technical Introduction and Survey; and
JUNE 9-10; JUNE 23-24—Hands-On Micro-
computer Programming Workshop, Philadel-
phia, Pa; San Diego, Calif. INFORMATION:
Enrollment Secretary, Integrated Computer
Systems, Inc, 4445 Overland Ave, Culver City,
CA 90230. Tel: (213) 559-9265

JUNE 13-17—Mini/Microcomputer Systems:
A Close Look at Mini/Microcomputers and
Their Applications to Real World Problems,
MIT, Cambridge, Mass. INFORMATION:
Director of the Summer Session, Rm E19-356,
Massachusetts Institute of Technology, Cam-
bridge, MA 02139. Tel: (617) 253-2101

JUNE 13-24—Computer Techniques for Real-
Time Control and Monitoring of Power Sys-
tems, Madison, Wisc. INFORMATION: Wil-
lis F. Long, Program Director, Dept of En-
gineering, U of Wisconsin-Extension, 432 N
Lake St, Madison, WI 53706. Tel: (608)
262-2061

JUNE 15-17—Microcomputers/Microproces-
sors in Instrumentation Systems, Baton
Rouge, La. INFORMATION: Dr J.L. Hilburn,
Electrical Engineering Dept, Louisiana State
U, Baton Rouge, LA 70803. Tel: (504) 388-
5241
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There’'s now a new energy source that's a superb
alternative: Rechargeable, sealed lead-acid batteries
from Gates.

We call these batteries the future in energy cells. And
for good reason.

They have all the product advantages you need plus
economic advantages that may well give a new dimen-
sion to your product pricing.

Advantages: Gates Energy Cells are as compact as
nickel cadmium or gelled type cells. And they are com-
pletely sealed, so that no acid vapor can leak out
(they also include a self-sealing vent for extra
safety). Gates Energy Cells provide low in-
ternal impedance for high discharge rates
(more than 100 amps from the D cell and
200 amps from our X cell for short periods
of time). And can be operated or stored in
any position.

Gates Energy Cells offer great packag-

Where the

ing flexibility. In fact, our individual cell availability

allows you to choose your own slpecific voltage (in 2-volt

increments) and current, as well as configuration.

Just as important as what Gates Energy Cells have to
offer is what they don’t have to offer. Like outgassing
problems. Or cell reversal. Or “memory” problems.

Because Gates Energy Cells are made from low-cost
materials that are readily available, they're very high in
watt-hr. per dollar value. Which means that if you specify
them, you’ll probably save your company more than a
few dollars. And make yourself into something of a
. hero in the bargain.

To find out more about the future in energy
cells, circle our reader service number or
write us. We'll send you free literature con-
taining features, application information,
ratings and specifications. George Sahl,
Gates Energy Products, Inc., 1050 S.
Broadway, Denver, CO 80217.

energy future is now
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Moving into
microprocessor-
based product
development...




doesn’t have

to be a costly,
time-consuming
busmess.

Now Tektronix introduces the 8002
Microprocessor Lab, to help you
meet your project deadlines and save
on some of the spending.

Featuring an innovative multiple-
processor architecture, the 8002
software development system
supports a variety of microproces-
sors: at introduction, the 8080 and
the 6800; next the Z-80 (available
late summer 1977); then an
expanding selection. Assembler
software for two components is
provided from those available at
the time of purchase, and soft-
ware for each additional
microprocessor may be added
optionally with a minimum of added
expense.

Follow Your Own Direction

Now it is no longer necessary to

buy a new microprocessor develop-
ment aid each time you decide to use
a different microprocessor chip. You
and your team don’t need to go
through a new learning cycle with
your equipment each time, either.

The 8002 can also save you time with
several features that ease the task of
program creation: a text editor

that simplifies software entry and
revisions, an assembler with macro
capability, and dynamic trace for
software debugging.

Integrate As You Go Along

Since microprocessor-based pro-
gram creation and prototype design
typically go hand in hand, the 8002
offers three progressive option
levels for program emulation and
debugging, prototype emulation and
debugging, and real-time prototype
analysis.

The 8002 Program Emulation and
Debugging System, which adds an

Tektronix:

COMMITTED TO EXCELLENCE

For technical data, clrch

'~ a A $ian

emulator processor and software for
a selected microprocessor, enables
the developmental software to be run,
tested, changed, traced, and
debugged on the desired micro-
processor. The emulator
microprocessor is identical to the
microprocessor in the designer’s

prototype; if the software is to be
executed on an 8080 in the prototype,
for example, an 8080 micropressor
chip is used in the emulator
processor.

The 8002 Interactive Prototype
Emulation and Debugging System
adds a Prototype Control Probe for a
selected microprocessor. With the
probe inserted into the prototype,
developmental software and hard-
ware may be tested, traced, and
debugged together.

The 8002 Real-Time Prototype
Analyzer System adds real-time trace
and an 8-channel Analyzer Probe. At
this level bus transactions and events
external to the microprocessor may
both be monitored.

From the Instrument Company
One final advantage: the Tektronix
name. Tektronix has always been
responsive to the instrumentation
needs of the design engineer...

8 on Inquiry Card.
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and the 8002 Microprocessor Lab is
no exception. lts ability to deal with a
number of different microprocessors,
its many convenience features for
software development, and its
capabilities for software/hardware
debugging, make it a unique design
tool.

As a leading electronics instrument
company, Tektronix offers you a
full line of options and peripherals,
from the three 8002 option levels ..
to PROM programming facilities for
the 1702 or the 2704/2708 MOS
PROMs ... to a line printer and
choice of system terminals.

Backed by years of experience,
Tektronix also offers you a rare
commodity in the field of micro-
processor development tools: local
Field Engineers and local service. A
nation-wide network of Field Offices
and Service Centers is ready to help
you realize the full benefits of the
8002.

For more information or a demonstra-
tion of this new software development
tool, write Tektronix, Inc., P.O. Box 500,
Beaverton, Oregon 97077.

For availability outside the U.S., please contact the
nearest Tektronix Field Office, Distributor,
or Representative.

The 8002...
with multiple
microprocessor

support.

R



Cable Shielding

Whatever
your
shielding
problem,

+ Metex can
S~ Stop it.

Metex has

pioneered the
broadest range
of conventional and

special-purpose shielding
materials, components and
techniques to prevent EMI/RFI
problems wherever they occur
in EDP systems.

Our shielding products in
these EDP systems apply to
mainframes, CPU’s, printers,
and other peripherals. They
exclude external interference as
well as contain interference
sources within enclosures of
systems equipment.

We've packed a wealth of
EMI/RFI shielding information
into an application brief cover-
ing practical solutions to all
electromagnetic interference
problems. For your free copy, in-
cluding a Design Kit of shielding
samples, or for practical engi-
neering help, call or write:
Metex Corporation, Electronic
Shielding Group, Edison, N.dJ.
08817, (201) R87-0800; or Cal-
Metex Corporation, Torrance,
Calif. 90501, (R13) 320-8910.

4
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COMMUNICATION CHANNEL

by John E. Buckley
Telecommunications Management Corp
Cornwells Heights, Pa.

Terminal Storage Systems

The evolution of remote data terminals has been stimu-
lated over the past decade by parallel developments in
both component technology and interactive data process-
ing applications. It is reasonable to expect that over the
next 10 years, this continued development of terminals
and associated applications will be stimulated further by
developments of remote data storage capabilities. Early
data communication terminals before the advent of the
computer were usually direct keyboard entry devices.
Early message switching teletypewriters required the ter-
minal operator to directly activate the associated com-
munications line from the keyboard of the terminal. Later,
introduction of a terminal storage medium in the form
of paper tape improved the transmission efficiency of the
associated communication line. Pre-storing data to be
transmitted and then transmitting at an automated and
consistent rate permitted more terminals to share a com-
mon communication channel.

When the first communications computer systems were
introduced, remote processing became a major terminal
application in which the RJE (remote job entry) terminals
were basically an extension of the standard computer
1/0 peripherals with communications capability. Develop-
ment and subsequent popularization of interactive infor-
mation systems caused the remote data terminal to return
to direct line entry devices, but with an increased need
to store data at the remote location.

Today’s major requirement for remote data terminals
is in this area of interactive or direct entry applications.
The need for practical local storage at the remote ter-
minal site is one of the more important impediments to
the future development of interactive data applications.

This need has been further accentuated by the introduc-
tion of microprocessor technology to the remote terminal.
A microprocessor associated with the remote data ter-
minal is essentially useless unless it is supported by a
working memory and has access to a peripheral data
storage device. While the same basic components may
be used to provide a terminal with both memory and
storage, their definitions are considerably different. Mem-
ory can be considered the medium within which instruc-
tions or computations can be executed on a dynamic
basis. A microprocessor and its associated working memory
are referred to as a microcomputer; use of that working
memory to store data is neither operationally nor eco-
nomically practical. Data storage can be considered a
medium in which bulk data or instructions can reside.

Peripheral data storage has typically been provided by
mechanical storage devices which include paper tape,
magnetic tape in the form of cassettes or reels, and fixed
or removable disc files. Extensive use of these traditional
devices creates a disproportionate terminal cost when the
cost of the required storage support mechanisms and
electronics are considered. For this reason, remote data
terminals have made limited use of these data storage

peripherals. Practical peripheral storage to a remote data
terminal is static storage rather than the conventional
movable storage device. Static storage can be either re-
movable or fixed as required by the associated terminal
and its intended application. There are basically four
major types of static data storage available: magnetic
cores, random access memories (RAMs), charged-coupled
devices (CCDs), and bubble memory.

Magnetic cores, comprising the most familiar storage
devices, have been used almost exclusively for traditional
computer memories since the early 1950’s. Today’s mag-
netic core technology provides the system designer with
reliable storage at a price of approximately %10 of a cent
per bit. Magnetic cores offer a considerable advantage in
that they can be structured on either a random-access
or direct-addressing basis. Data stored in the specific lo-
cation within a magnetic core array can be accessed by
directly addressing that portion of the array. In addition,
a storage device based on magnetic cores is non-volatile—
loss of external power does not destroy the magnetic field
in each of the individual cores which represent the stored
data bits.

A significant disadvantage is its destructive read char-
acteristic. In order to read stored information within such
a device, the magnetic cores containing the data will be
neutralized when the read function takes place. It is
therefore necessary that the peripheral electronics asso-
ciated with this memory have both read and write capa-
bility. When a particular segment of information is read
from storage, that same information must be written back
into storage in order to preserve the data. The speed of
a magnetic core storage device is typically in the magni-
tude of 100 ns per read or write function. If a nonde-
structive read is desired, the associated electronics must
perform both a read and write function resulting in an
increased overall access time.

With the evolution of metal-oxide semiconductor
(MOS) technology, the development of RAM arrays has
produced a data storage alternative. Due to the many
variations of RAMs today, the typical cost of this memory
is approximately one-half that of a corresponding magnetic
core array. RAMs also exhibit the random or direct access
capability of selecting data to be read or stored. Unfor-
tunately, a RAM is typically a volatile storage device. If
external power is interrupted or removed, the stored data
content is lost. However, peripheral power devices can
be applied to preserve the stored data in the event that
primary power is no longer available. Major advantages
of RAMs are nondestructive read characteristics and high
access speed. Data from a RAM can be read in one-third
the time required for a magnetic core array.

One of the more promising terminal storage systems
is the CCD, which assures a storage cost with at least an
order of magnitude improvement over magnetic core
arrays. CCDs could provide the same storage capacity
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as magnetic cores at a cost of about %00 of a cent per bit,
and they also can be expected to further decrease in cost
as associated manufacturing volumes increase. Magnetic
core technology on the other hand, can be viewed as
exhibiting an essentially level cost per bit. CCDs, like
RAMs, are volatile storage devices. Also, a read function
from a CCD does not destroy data. This nondestructive
read of the CCD tends to simplify its required I/O elec-
tronics as compared to control electronics necessary for
magnetic core arrays.

CCDs, however, are not random access; they are serial
storage devices similar in function to the traditional delay
line. Effectively operating as an extensive shift register,
the CCD must cycle data through a read point (or points)
in order to access the desired stored information. While
storage cost is attractively low, the associated control elec-
tronics could easily become significant if any extensive
attempt is made to compensate for the serial read char-
acteristics. Information can be read from CCDs at a
typical rate of 100 ns per bit. This particular parameter,
however, cannot be properly compared with other storage
alternatives until the maximum access or latency time of
a particular CCD array is determined. Maximum latency
time is defined as the maximum time required to reach
a particular stored bit. If a CCD storage system has a
capacity of 64k bits, the maximum latency or access time
would be 6.4 ms. The access methodology applicable to
traditional mechanical storage devices such as magnetic
discs is that actual read time is typically minor com-
pared to associated search time.

A recent potential entry into terminal storage systems is
the bubble memory. These devices are similar to CCDs

SUPER BRIGHT
TAPE AND DISC DRIVE
EXERCISERS

From the largest independent maker of Disc
and Tape Drive Exercisers, you get the most
complete, most advanced line of universal
testers. For O Incoming Inspection O Pro-
duction Test [J Field Service. Send for our
comprehensive literature and price list.

/\ WILSON
Laboratories, Inc.

| 2536 Fender, Fullerton, CA 92631 ¢ (714) 992-0410
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in that they function as shift registers, and exhibit a com-
parable per bit storage cost. They feature nondestructive
read, and if an external magnetic field is maintained, they
are also nonvolatile. One known disadvantage is that they
typically exhibit a per bit read or write time approxi-
mately four times greater than CCDs. At the present time,
bubble memory technology has had relatively low manu-
facturing experience, and to date has exhibited a low
manufacturing yield. These negative aspects, however,
should be considered as transient characteristics. Further
development and application demand for such devices
will produce greater experience; hence more reliable man-
ufacturing techniques can be expected. If market accep-
tance increases, present manufacturing yield statistics can
also reasonably be expected to increase.

These four generalized storage technologies are pres-
ently competing to become established as tomorrow’s
standard terminal storage system. The availability of such
low cost and reliable terminal storage should lead to ad-
ditional applications being implemented using remote data
terminals. The system designer must recognize that this
lower cost objective for a terminal storage system en-
compasses both the direct costs of the storage media as
well as the cost of the supporting electronics. Character-
istic of the past evolution of data terminals, as new capa-
bilities become economically practical, applications that
had previously been disregarded can now come into the
realm of viable automation.

It is also feasible that the advent of such low cost
terminal storage systems when coupled with micropro-
cessor technology will cause many application functions
to be properly relegated to the remote data terminal. As
discussed in previous columns, many tasks presently per-
formed by the central processing software systems have
been assigned to it because the remote data terminal can-
not economically perform these functions. As more intelli-
gence can be resident within the remote data terminal
associated with a large capacity/low cost remote terminal
storage capability, many of these functions can be re-
moved from the overhead of the central processor. With
such a change of functional responsibility, a corresponding
benefit is that the volume of data traditionally exchanged
between the remote terminal and central processing sys-
tem can also be significantly reduced.

The ideal objective of an information system is to per-
mit the remote data terminals to function as a demand
data entry interactive device and yet permit the associated
data communications network and centralized processing
system to operate in a scheduled batch system. It is more
accurate to refer to these systems as segment oriented.
The central processor and associated network can operate
under centralized control in a scheduled environment to
exchange and process the data segments of the application.
Remote data terminals, however, operate with the ap-
pearance of direct data entry and interaction, and yet
essentially function independent of the network and
centralized processing system. Primary interaction at the
terminal is limited to the terminals” local storage system,
which is the entity that actually interfaces to the network.
By limiting the network and processing system to data
segment processing, overall system efficiency and reliability
can be significantly improved. The remote data terminal
operator can typically perform the application tasks, re-
gardless of the condition and activity existing within the
associated network and centralized processing system at
that specific point in time. The major advancement that
is necessary in order to implement and operate these dual-
personality information systems is the availability of low
cost, reliable terminal storage systems using one of the
previously discussed technologies.
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Everyone totall hapillr‘gifl "

with their head-per-
discs may go oniothe
next page.

Aha, just as we hoped. You're
not as satisfied with your head-
per-track disc supplier as you'd
like to be. As you have a right
to be.

Who knows what isn’t
quite right. Maybe your current
supplier can’t supply on time.
Maybe what he’s supplying
doesn’t measure up to the
specs you thought you were
buying. Maybe he’s conducting
his business as if these were
the last few days he’s going to
be in the business.

But what can you do?
You're locked into existing de-
signs and production dead-
lines. And changing suppliers
in midstream could put you up
that proverbial creek without a
paddle, right?

Wrong.

Now you can make a
change for the better with very
little change to what you're
doing right now. By changing to
AMCOMP.

That’s because our 8400
and 8500 Series Disc Memory

AMCOIVIP

. Systems come complete with

the interfacing that makes

% them readily-adaptable to your

present controller.

And our systems aren’t
just readily-adaptable; they're
better systems to adapt to. Per-
formance that’s engineered in
before production, and quality
that’s maintained throughout
manufacturing. It’s a part of
what’s making AMCOMP the
new standard by which the
industry judges itself.

Judge for yourself. Just
contact your nearest AMCOMP
office, or AMCOMBP INC,,

686 West Maude Avenue,
Sunnyvale, CA 94086, phone
(408) 732-7330.

Now, aren’t you happy

you didn’t turn the page?
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Major Innovations and
Product Additions
Provide Expanded Service

Innovations involving the leasing/sell-
ing and service of ADDS CRTs, Vadic
modems, and TermiNet® printers, to-
gether with the expansion of the com-
pany’s TermiNet line to include sev-
eral other products, are designed to
provide extended service to users of
remote terminals and associated pe-
ripheral equipment. Originally servic-
ing TermiNet printers, the General
Electric service organization is part
of the company’s Apparatus Service
Div which provides complete repair
and maintenance service nationwide.

To minimize terminal downtime,
GE retains the concept of performing
onsite repairs by having the technician
bring a complete set of spare parts
for a specific type of terminal. Dis-
patch and coordination of service
people is handled locally.

The TermiNet line has been ex-
panded to include various line printers
with several interfaces, employing the
company’s rotating printbelt concept.
A lower speed matrix printer, the
TermiNet 30 has a 7 x 9 dot matrix
capability in either 80 or 132 char-
acter lines. It features impact print
with multiple carbon copies.

Enhancements include single or
dual magnetic tape accessory with full
search and edit features, dual modem
option in both originate-only and orig-
inate-answer at three lower transmis-
sion rates and 1200 baud, TWX/DDD
modem for use on dial-up lines and
the TWX network, multiple interfaces,
and a continuous Mobius loop ribbon
cartridge. An OCR-A character set
and an APL keyboard-character set
combination enhance the 300 and
1200 models.

Agreements Provide
Packet-Switched Service
Overseas and with Mexico

RCA Global Communications, Inc,
New York, NY and Telenet Communi-
cations Corp, 1050 17th St, NW,
Washington, DC 20036 have agreed
to provide service between the United
States and overseas points as an eco-
nomic means of communications be-
tween computers and various termi-
nals operating at low_ and medium
speeds. The service will be available
on a demand basis with rates based
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on the volume of data exchanged.
Multinational corporations, public
data banks, and commercial comput-
ing service bureaus are expected to be
primary users.

RCA Globcom, which already pro-
vides telecommunications service be-
tween the U.S. and more than 200
overseas points, will furnish the over-
seas data transmission facilities and
gateway switching equipment linking
the Telenet network and its users in
the U.S. with packet-switching facil-
ities abroad. Initial service is expected
to be furnished to the United King-
dom and several Western European
countries, subject to final approval of
the Federal Communications Com-
mission (FCC).

Telenet, an FCC-regulated common
carrier offering local access in 47 cities
in the U.S., Canada, and Mexico, has
also recently combined with Telein-
formatica de Mexico, S.A. (TMsA)
to inaugurate a computer communica-
tions service between the U.S. and
Mexico. The interconnection will typi-
cally lower the costs of data com-
munications between the two coun-
tries by 50%.

In a tariff filed with the FCC, rates
for the service are $5.30 per kilo-
packet, regardless of distance. Each
kilopacket contains up to 128k char-
acters of user data.

Network access in Mexico is avail-
able over leased line ports at monthly
rates established by Timsa and ap-
proved by the Ministry of Communi-
cations and Transportation (SCT) of
the Mexican Federal Government.
Telenet provides access to its net-
work from cities throughout the U.S.

Domestic Network Expansions

In additional announcements, Telenet
Communications Corp is planning still
further expansion of its packet-
switched data communications service
with the addition of 38 cities, bringing
the number of North American cities
served directly by the network to 85.
Public dial-in facilities will be added
at four new service points by June.
With the added service points, subject
to FCC approval, the network will
provide local access for approximately
80% of the U.S. population.

Also beginning in June, Telenet
will offer Hotline Data Service to
users of the public packet network. It
is designed as a functional equivalent
of a private leased line, with a flat
monthly rate for unlimited traffic, in-
dependent of distance.

When in use, the network will auto-
matically establish a connection be-
tween the terminal and a prespecified
network address (typically a remote
host computer). This connection may
be via a Telenet access controller

(TAC), synchronous multiconnection
channel, or single asynchronous ac-
cess line.

Price for the service’s 110- to 300-
bit/s ports will be $50 a month, plus
normal port and access line charges. It
will be available at all 85 Telenet
central offices, as well as on private
Telenet access controllers located on
customer premises.

Charges for Hotline ports are $125
per month in high density rate cities,
$160 in medium density cities, and
$205 in low density cities. Ports on
private TACs are $75 per month.

Conversion System
to Link Incompatible
Facsimile Machines

Facsimile communications, which un-
til now could only be accomplished
through the use of machines operating
in the same machine language and at
the same rate of speed, may soon be
possible with the ITT Domestic
Transmission Systems, Inc’s proposed
FAX/PAK service. A special conver-
sion system, FAx/PAak will enable
most incompatible data terminals and
computer-type devices, regardless of
design, manufacture, and mode of op-
eration, to communicate. The service
is the first offering of the com/pax
network being developed by 1TT-
pTs, 2 Broadway, New York, NY
10004 and is expected to be available
by mid-1978.

The nationwide packet-switched,
data communications network was ap-
proved by the FCC late last year. De-
velopment of software protocols has
been worked on to provide a common
link or handshake for varying types of
facsimile machines; the network will
establish a method of operation ac-
ceptable to all data terminals now, as
well as in the foreseeable future.

Consisting of 10 computer switch-
ing centers and 14 concentrator or
smaller switching sites located in 24
cities, the system will use packet-
switching and store-and-forward tech-
nologies, including ecommunication
processors, computer peripherals, and
rtpTs  developed interface proces-
sors linked by high speed communi-
cation channels. Multiple Modular
Computer Corp MIV/35/CP compu-
ters are to be installed at each switch-
ing site to provide fully redundant
capabilities for the system.

Operation of an initial 13-city net-
work is scheduled for June 1977, with
six cities to be added in 1979. The
full 24-city network will be opera-
tional in 1980.

The network’s variety of other
services are to include utilization of
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WHEN IT’S FINALLY ON THE SCREEN,

YOU DESERVE FAST HARD COPY.

Gould's electrostatic printer/
plotter is the fastest graphic
hard copy peripheral available
today for your Tektronix 4000
Series interactive graphic
terminal. You get permanent
graphics direct from the

For more information and a
sample graphic output, contact

Gould Inc., Instrument Systems Division,
3631 Perkins Ave., Cleveland, Ohio 44114.
Or Gould Advance Ltd., Raynham Road,

Bishop Stortford, Herts, United Kingdom.

FOR FREE BROCHURE CALL GOULD
TOLL-FREE AT (800) 325-6400 Ext. 77.

In Missouri: (800) 342-6600
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terminal in as little as 4 seconds,
regardless of image complexity.
In an on-line CPU configura-
tion, you can plot at up to 3.25
paper in./sec. and print at up
to 1600 lines per minute.

Yet Gould's hard copy still

possesses exceptional

resolution and ex-
tremely high contrast.
Only Gould offers you
both unmatched speed
and unsurpassed
image quality.

And Gould lets you
select a 0° or 90°
image orientation at
will. In 90° mode,

images are enlarged

up to 72%. You are able to select
1024 or 2048 point sampling
and high or low speed graphic
operation, letting you optimize
image size, resolution and
speed.

As with all Gould systems,
your software is all-Gould. You
never need worry about third
party variables.

Gould images don't deterior-
ate. The system requires no
warm-up. Gould paper costs a
fraction of silver paper. Up to 2
interfaces are accommodated in
the plotter, allowing you to use
it with up to 8 Tektronix ter-
minals or 4 terminals and a
minicomputer, or 2 mini-
computer CPU's.

Your CRT work deserves
the best hard copy you
can get. You get it
from Gould.

== GOULD

The product development company



Now you can
Mass erminate
WIth rionon connectors .

[

Here’s another industry

first from 3M that’s good news
for you: the Scotchflex brand
Delta Ribbon Connector
System for intra-system or
1/0 interconnections. In
computer applications, in
telecommunications, in any
place or any way you want
to use flat cable and ribbon
connectors, this versatile
system can do the job at
sharply reduced assembly
time and labor costs.

With Scotchflex Delta
Ribbon Connectors,

no stripping, soldering or
other wire preparation is
necessary. You can mass
terminate a parallel-lay
50-conductor (25-pair) .0425”
center-spaced flat cable in
less than 30 seconds with one
step. That’'s about ten times
faster than other available
methods. And thanks to 3M’s
field-proven, gold-plated
berylium copper U-contacts,

all connections are
reliably corrosion-resistant
and gas-tight.

After termination, there
are more savings. You can
buss from point to point
without disassembling or
breaking existing cables. And
there’s no need to redesign
or rework first generation
components. This Scotchflex
system mates perfectly with
all standard miniature ribbon
connectors.




N 30 seconds or less!

There’s no costly
investment to make in
equipment or training. All you
need are two locator plates
and the Scotchflex manual
or pneumatic assembly
press. You can start mass
terminating assemblies
quickly and economically.
No special operator skills
are required. Rejects and
reworking are greatly
minimized.

The Scotchflex Delta

Ribbon system includes
50-position male and female
connectors, plus appropriate
bail mount, screw mount and
jack screw Kkits, strain relief
clips and dust covers. Color-
coded flat cable is available
in parallel-lay conductors
#28 AWG stranded or

#26 AWG solid.
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Only 3M offers you so

broad a range of flat cable
and system components.

A nationwide network of
stocking distributors. Best
off-the-shelf availability.
Proven performance. And
the unmatched experience
of the people who pioneered
mass terminations. -

“‘Scotchflex’ is a registered trademark of 3M Co.

Scotchflex
systems

from 3M
The source

3 COMPANY
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Summagraphics
Digitizer.

ltdoesmore

than caplure
Xsands.

Summagraphics has built
microprocessor controls in-
to its data tablets and digitiz- .
ers, giving them a higher &2
level of accuracy and an b
unequaled range of per- 5 %
formance. Now the Summa- &
graphics ID (Intelligent Digit-
izer) can do its own scaling,
skew correction, area calcu-
lation, distance measure-
ment and other user defined 7
functions.You don't have to program your computer to do board
level operations, or tie up system memory.

The built-in microprocessor has other advantages. It makes
relocatable origin, binary/BCD conversion, metric output and
incremental operation all standard, switch-selectable functions.
And it makes the Summagraphics ID easier to interface,
easier to operate and more efficient to use.

Any digitizer can give you the X's and the Y's. The
Summagraphics ID gives you the answers.

Application Notes: Call or write Summagraphics for
application notes describing use of digitizers in circuit design,
drafting, geophysics, land
management, even
orthodontic research.

1111

1111

n 1T @
M ® ®
corporation

T 35 Brentwood Ave., Box 781, Fairfield, CT 06430
Phone 203/384-1344. TELEX 96-4348

National Computer Conference, Booth 1170

CIRCLE 15 ON INQUIRY CARD

| coMmmuNICATION CHANNEL |

word processing terminals for com-
munication with other processors, as
well as for transmission to a facsimile
machine or various printer terminals.
Communication between two com-
puters or between computers and data
terminals will be provided on a
phased development basis. Not only
will the user have machine compati-
bility through code, speed, and modu-
lation conversion, but also will be
able to store and forward data for
delivery at a future time in certain ap-
plications.

The proposed network will be in-
terconnected by 56k-bit/s digital data
transmission facilities, supplemented
by analog data lines up to 48-kHz
bandwidths. Transmission facilities of
230k bits/s and 1.54M bits/s would
be used to meet further communica-
tions demands.

The network is expected to allow
systems to communicate with a variety
of terminals by offering an economical
method of storing, transmitting, and
switching data between cities. Dual
flexibility permits incompatible ter-
minals to communicate and improves
the quality of service through strin-
gent error-control techniques. Once
the Fax/pak facsimile service is in-
troduced, the company plans to intro-
duce other data communications ser-
vices which will link incompatible
terminals and computers.

Interim Rates Increase
Cost of Interstate
Digital Service

Increasing charges by an average of
20% with varying impact on individual
customers, American Telephone and
Telegraph Co, Long Lines, Bed-
minster, NJ has filed revised, interim
rates for its interstate Dataphone®
Digital Service. Rates, scheduled to
take effect on March 24, are in re-
sponse to a Jan 17, 1977 FCC order
directing the company to boost
charges for the service.

In general, interim rates will be
comparable to those for the company’s
voice grade private line services. The
company is scheduled to file proposed
permanent rates by June 8.

First offered in Dec 1974, the ser-
vice is currently available in 24 cities,
providing end-to-end digital data
transmission at speeds of 2400, 4800,
9600, 56,000, and 1.544M bits/s. The
company also has applications with
the FCC to expand the network to 42
additional cities. O
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Could you simplify system design
with 128K bytes, ECC, timing and control
all on a single memory card?

Intel has.

Introducing Intel’s versatile new MOS-RAM memory capacity and field expandability are simplified by
card, mu-3000. It gives you your choice of 16K, 32K the complete plug compatibility of Intel’s random

or 64K by 16 to 22 bits. That’s up to 128K bytes on access memory elements.
a single card. Plus the added advantages of on-board ECC provides 10 to 25 times higher data reliability
error correction coding, system interfaces, timing than typical memory systems. Six check bits are
and control. added to each word during write operations. Then,
Imagine the design economies and efficiencies during read-out, single bit errors are detected and
that makes possible. You can replace up to four con- automatically corrected. And the host processor is
ventional single board semiconductor and core notified of any multi-bit errors.
memory cards with one mu-3000. And in addition to To accomplish longer word lengths and larger
unprecedented density, Intel’s semiconductor tech- system capacity, up to four mu-3000 cards can be
nology delivers improved speed and reduced power combined in a single 5%4" high system chassis. The
and cooling requirements. chassis provides room for Intel’s microprogram-
The mu-3000 is compatibility-engineered to mable self test card and a custom interface card, too.
make it easy for you to use as the new best choice Clip the coupon to get detailed data on the
for mini and midi mainframe memory, add-on memory mu-3000. Or, if you would like an Intel system spe-
systems and specialized memory packages. Or use cialist to show you how mu-3000 can improve your
to upgrade existing single board semiconductor and package, give us a call.
core memory systems. Intel Memory Systems, 1302 N. Mathilda Avenue,
When you design with mu-3000, memory capacity Sunnyvale, California 94086. Phone (408) 734-8102.
starts where competing memory cards leave off. In Europe call Intel International in Brussels (02)

Go from 16,384 words up to 65,536 words. Variable 6603010.
intgl delivers.
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Intel Memory Systems
1302 N. Mathilda Avenue
Sunnyvale, California 94086
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Doubled data storage capacity. Doubled access speed.
Doubled floppy media selection. Get it all with the

new Shugart double-sided single/double density floppy
disk drive. All this for only 25% more than a
single-sided floppy.

Data. Data. The new SA850 double-sided floppy
packs twice as much data as a standard unit—up to 1600
K bytes (unformatted). Yet the SA850 is identical in
physical interface, mechanical outline and package size
to the industry-standard—our SA800/801. It’s
plug-compatible, cabinet-compatible.

20

Faster. Faster. Access time is more than twice as fast.
The SA850 moves from track-to-track in 3 milliseconds,
with an average access time of less than 100 milliseconds.
The secret is a proprietary Fasflex™ actuator that

delivers positive, low-friction head movement.

Media. Media. One drive reads and writes them all.
Single or double density. Single or double-sided disks.
Industry standard diskettes and IBM Diskette 2, too.
Features. Features. The head carriage assembly
allows loading of the two read/write heads simultaneously
on both sides of the disk. (No more head load pads!)
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Plus this head can be replaced without an alignment disk,
scope, or special tool—and it’s totally self-aligning.
Lower heat dissipation and better PCB packaging
promise even better reliability. A new [/O controlled
programmable door lock strengthens data security.

And there’s more, more. So before you look at another
floppy, see the SA850 twice. See it in our brochure.

Then watch it perform in a demonstration
with your own system.

The SA850. The doubled floppy from number 1.

Corporate Headquarters — 415 Oakmead Pkwy. Sunnyvale, CA 94086
Phone (408) 733-0100 O Eastern Region Sales/Service — Phone

(617) 890-0808 O Western Region Sales/Service — Phone (408)
252-6860 O Europe Sales/Service — 3, Place Gustave Eiffel, Silic 311
94588 RUngiS, France Phone (1) 686-00-85 ™Fasflex is a Shugart Trademark

Number 1 in low cost disk storage.

~—1,Shugart Associates
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DIGITAL TECHNOLOGY REVIEW

Single-Board Memory
Stores 128k-Bytes
With Error Correction

A single-board memory system with
storage capacity of 1.44M bits/board,
the in-3000 provides variable storage
capacity, built-in error correction, and
maintenance by replacement of indi-
vidual storage elements rather than
complete boards. Introduced by Intel
Memory Systems, 1302 N Mathilda
Ave, Sunnyvale, CA 94086, the sys-
tem operates as a single-board self-
contained memory with system inter-
faces, controls, and the optional ECC
subsystem on the same board.

Built using high density plug com-
patible 8k and 16k-bit RAMs, a single
board can expand from 16k to 32k or
65k words. Word lengths range from
16 bits without parity to 22 bits with
ECC. Storage capacity of a board
can be upgraded in the field by
changing the RAM type or by plug-
ging additional RAMs into unused
sockets.

Access time of the basic system is
275 ns with cycle time of 450 ns.
The ECC option adds 50 ns to access
time but provides 10 to 25 times
higher data reliability than memory
systems with conventional parity
checking.

Occupying a reserved section of
the basic board, the ECC subsystem
adds six check bits to each word dur-
ing write. During read the check bits
are processed on the board to detect
data errors. Single bit errors are cor-
rected automatically. The host is au-
tomatically notified if any multibit
errors are detected.

Each board can replace up to eight
conventional micro 3000-core memory
boards as well as auxiliary boards,
and reduce power dissipation 75% or
more per bit. Prices will range from
2 to 3¢/bit in OEM quantities.
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Replacement for
Rotating Disc Memories
Based on CCDs

A solid-state mass memory, the semi-
conductor disc memory (SDM) uses
charge-coupled devices (CCDs) as
the basic memory element. Organized
to emulate a block-oriented, random
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Plug-in memory board from Alpha Data’s CCD-based semiconductor
disc memory has a maximum capacity of 1M bits which can be accessed
in 1 ms. (Board shown is half full, providing 0.5M bits storage). Memory
system has mounting provisions for eight boards, which can be added
in the field, and requires only 80-W operating power

access, serial head/track rotating disc
memory, the system uses no moving
mechanical parts and provides an
average access time of 500 us, many
times faster than the industry stan-
dard 8.5 ms at 3600 r/min for discs.
Plug-in printed circuit memory boards
enable users to add memory in the
field as requirements change.

CCD storage elements are mounted
on plug-in printed circuit boards.
Each board has capacity for 1M bits.
Up to eight boards can be added in
the field to bring the system up to
its full 1M-byte capacity. Data are
stored on from 16 to 128 tracks, up
to 4096 words/track, 256 words per
sector, and can be transferred at rates
of 2 to 4MHz.

By organizing the SDM to look like
a rotating head/track disc memory,
Alpha Data Inc, 20750 Marilla St,
Chatsworth, CA 91311 has made the
system fully compatible with their
other head/track disc memory systems
and computer controllers. Basic SDM
interface is decoded TTL, including
read, write, and address control elec-
tronics. This interface is plug-com-
patible with all of the company’s
computer controllers, including those
for use with Data General and DEC
PDP-11 computers. It can also emu-
late interfaces of other manufacturers’

rotating disc memories. Illegal ad-
dress warning and write protect are
integral features.

The memory system comes com-
plete with integral power supply,
blower, and frame for rack mount.
It mounts in a standard 19” (48 cm)
rack, has front panel height of 7”
(17.8 cm), and depth of 20” (50.8
cm).

The unit requires less than 100-W
operating power for a 1M-byte sys-
tem. A standby battery supply is
optional. Prices range from approxi-
mately $6500 to $21,000 depending
on storage capacity.

See at NCC Booth 2071
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Double-Sided Floppy Disc
Doubles Storage,
Improves Access Times

The SA 850/851 offers twice the on-
line storage of standard floppy disc
drives with what is claimed to be a
210% improvement in access time,
yet is priced only 25% higher. A
double-sided, single/double-density
floppy disc drive, the unit uses the
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Diablo Daisy Power

Diablo Delivers More Features, Options,

And Technology!

Diablo Hylvpe daisy wheel printers give vou evervthing vou need to add
customer sales appeal to your system! We offer the largest selection of plastic
and metal-clad printwheels in a wide choice of fonts and languages. To

make our printers easy-to-use, vou can choose from a whole range of cloth
and carbon ribbon cartridges in colors or black. Add to that our split

Diablo

platen and varied paper and forms handling features and you've got operation Diablo Systems, Incorporated
easy as a, b, ¢! Then there’s our exclusive internal power supply, a front 7 eox Company
feed inserter, even proportional spacing on our word processing mechanisms. CIRCLE 18 ON INQUIRY CARD

And behind it all are the combined resources of Diablo and Xerox,

dedicated to maintaining our leadership role in daisy technology. After all, we
invented it in the first place! Diablo Systems, Inc., 24500
Industrial Blvd., Hayward, CA 94545, Diablo Systems, S.A.,
Avenue de Fre 263, 1180 Brussels, Belgium and Mitsui &
Company, Ltd,, 2-1, Otemachi, 1-Chome, Chiyoda-ku, Tokyo.

: Diablo and HyType and XEROX® are
- trademarks of XEROX CORPORATION.



NEG IS BULLISH ON

1. WE'RE THE COMPANY WITH ALL FOUR KINDS.

Now with the introduction of these four new families, we're the company with
every kind of dynamic RAM you could need:
The uPD414 Series — 4K, 16-pin, 200-350ns.
The uPD418 Series — 4K, 18-pin, 150-300ns.
The uPDA411A Series — 4K, 22-pin, 200-350ns.
The uPD416 Series — 16K, 16-pin, 150-300ns.

2. WE GIVE YOU A *10% OPERATING MARGIN.

In all four families. Compare that with other people’s margins of =5%.
Imagine the manufacturing care that takes. And the added flexibility you get.

3. WE DESIGN THEM TO USE LESS POWER.

Our uPD414’s and 416’s have as low a power dissipation as any comparable
product in the industry.

And our xPD418’s and 411A’s actually use less power than any other
standard 18- or 22-pin 4K RAMs on the market. Infact, our 18-pin
uses 60% less power.

And with this kind of power dissipation,we can offer all our RAMs
in plastic, as well as cerdip, packages.

4. WE'LL EVEN PUT THEM
0" A Bﬂlﬂﬂ. If you want any of our

products on a board, we’'ll gladly design and
build it for you. However you like. In whatever
quantity you need.

So next time you're in the market for
dynamic RAMs, why not contact one of our
reps or distributors. Theyve got everyt