WHAT THE HOT TRENDS WILL BE AT IEDM/66
CONTACTLESS ARRAYS SHRINK EPROM SIZE AND COST/70
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HiIWIRE Starts the Job that

smARTWORK

Finishes

ot
O T

Introducing HIWIRE"

Wintek's sSmARTWORK® is
used by thousands of engi-
neers to design printed-circuit
boards. Now Wintek intro-
duces HIWIRE, an electronic-
schematic program that is
easy to learn and use.

With a click of the mouse
bufton, you can extract sym-
bols from our library of over
700 common components and
connect them with wires and
buses. You can also easily
modify the library's symbols or
create your own by combining
labels, lines, and arcs.

HiWIRE Advantages

O Easy-to-learn mouse/menu-
driven operation

O Complete documentation
and tutorial

O Extensive TIL, CMOS, micro-
processor, and discrete-
component libraries

O Rubberbanding

O Moving, copying, mirroring,
and rotating of symbols

O Text-string searching

O Multiple display windows

O High-quality schematics
from printers and plofters

O Hierarchical-design sup-
port; netlist and bill-of-
materials utilities

O Schematic/layout cross
checking

0O 800 number for free tech-
nical support

System Requirements

O IBM Personal Computer,
PC XT, or PC AT with 320K
RAM, parallel printer port,
2 disk drives, and DOS V2.0
or later

O I1BM Color/Graphics
Adapter or EGA with RGB
color monitor

O Microsoft Mouse

O IBM Graphics Printer or
Epson FX/MX/RX-series
dot-matrix printer, and/or:

J Houston Instrument DMP-40,
44, 42, 51, 52 or Hewlett-
Packard 7470, 7475, 7550,
7580, 7585, 7586 plotter

High Performance at Low Cost

At $895, HIWIRE delivers
quality schematics quickly
and easily. You don'’t need
to guess whether or not HIWIRE
is right for you. Our money-
back guarantee lets you try
it for 30 days at absolutely
no risk. Call (800) 742-6809
toll free today and put HiIWIRE
to work tomorrow.

Wintek Corporation

41801 South Street

Lafayette, IN 47904-2993
Telephone: (800) 742-6809

or in Indiana (347) 742-8428
Telex: 70-9079 WINTEK CORP UD

| &
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“HIWIRE" Is a trademark, and “smARTWORK",
“Wintek”, and the Wintek logo areregistered
trademarks of Wintek Corporation.

furope: RIVA Terminals Ud., Englond, Phone: 04862-71004, Telex: 839502/ Austraba: Entertamment Audio Ply. Lid.. Phore: (08) 363-0454/Irazit Comicro infoymatica E Tecnologla Uda., Phone: (C44) 224-86 46
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VME, Multibus and Multibus lI:
Package Your System to Win
World-Wide Approval

If you sell systems anywhere, you face an increasing
number of safety and performance standards. Tough
design specs that cost plenty to meet and cost plenty to
prove you meet them.

So package your system in an Electronic Solutions
enclosure. One that has already met these standards:

Recognized by - _

Underwriters Federal Communications

Laboratories, inc. Commission -
TUV Rheinland
{VDE equivalent)
Canadian Standards Association International Electrotechnical Commission

— including FCC Part 15 Class A EMI/RFI compliance
that most VME or Multibus Il card racks miss by a wide
margin.

All you need to add are the cards.

Choose from a huge selection of attractive tabletop,
rack-mount and floor-standing DeskMate™ enclosures
with 3,4,5,7,10,11,12,13 or 15 card slots. In sizes from
only 32" high. Choose from many options: front, rear,
or top card loading; mounting of up to eight half-height
5% " peripherals; P1and P2 backplane configurations;
and power supply capacity up to 500 Watts.

B TITITTTI T T

l

So to help build your reputation take a little of ours.
Our reputation for strength, ruggedness, reliability —
and, of course, appearance.

To find an enclosure that meets your approval, call us
today for complete catalogs on VME, Multibus and
Multibus Il System Packaging.

T

. Series 7 with 2 half-height periphe-als
5 siots VME, Multibus Il; 7 shots Multibus |
. Series 7 (shown with rack mounting)
7 slots VME, Multibus II; 10 siots Multibus |
. Series 10 DeskMate with 4 full- /8 half-height peripherals
12 slots VME; 10 slots Muitibus II; 15 slots Multibus ¢
. Series 7 DeskMate
5 slots VME, Multibus II; 7 slots Multibus |
. Series 3 (shown with rack mounting)
3 slots VME, Multibus |1; 4 slots Multibus |
. Series 10 with 4 full- 718 half-height peripherals
12 slots VME; 10 slots Multibus II; 15 slots Multibus |
. Series 7 DeskMate
7 slots VME, Multibus II; 10 slots Multibus i
. Series 7 with 2 full- /4 hali-height peripherals
7 slots, VME, Multibus II; 10 slots Multibus |
Series 3
3 slots VME, Multibus II; 4 slots Multibus

e\ Electronic
@/ Solutions

UNIT OF ZERO CORPORATION

© 0O NG A WwN =

9255 Chesapeake Drive, San Diego, CA 92123 - (619) 292-0242 Telex If (TWX): 910-335-1169

Call Toll Free: (800) 854-7086 In Calif: (800) 772-7086

Circle 1 on reader service card



MITEL SEMICONDUCTOR
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BypaSs Your Competition With
T1/CEPT Access Components To ISDN By Mitel

Demand for T1/CEPT
communications facilities is
opening unprecedented
opportunities for your MUX,
LAN, Data Switch, PBX or other
communications product.

T1/CEPT Interfaces
belonging to the Mitel ST-BUS ™
family of ISDN-compatible
components can provide the
competitive edge you need with:

¢ The smallest size and lowest
cost per function in the
industry.

¢ Redundant links at the same
price as our competitors’
single link interfaces.

¢ DMI and CPI compatibility.

¢ Software-controlled
diagnostic and maintenance
functions.

T

* Drop and insert capabilities.

* Signaling selection options
for simultaneous voice, data
and video transmission over
a single T1/CEPT link.

The following devices offer
a variety of functional and
packaging choices that will
minimize the cost, time and
complexity of your design-in:
e MT8974/75 -

T1 Interface ICs with

extensive interface support
functions.

MH89740/50 -

T1 Interface Module with
Clock extraction and line
equalization.

e MH89756 -
T1 Interface Module with
line coupling transformers,
micro;lyrocessor control port,
time slot switching, clock
sources and PLL
synchronization.

* MH89780/785 -
CEPT family of 2.048 Mbit/s
interface components that
functionally are compatible
with our T1 Interfaces.

Don't let the opportunity
bypass you - pick up the phone
now and talk with us about
worldwide Primary Rate Access.

@MWEL‘ SEMICONDUCTOR

" UNITED STATES - San Diego, California. Telephone: (619) 276-3421, San Jose, California. Telephone: (408) 249-2111. Oakbrook, lllinois, Telephone:
(312) 655-3930. Boca Raton, Florida. Telephone: (305) 994-8500. CANADA - Kanata, Ontario. Telephone: (613) 592-5630. UNITED KINGDOM -
Portskewett, Newport, Gwent, South Wales NP6 4YR. Telephone: +44 291-423355. ASIA - Tsuen Wan, Hong Kong. Telephone: +852 0-463641.
EUROPE - Denmark. Telephone: +45 1-612566. Milan, Italy. Telephone: +39 2-6245222/8245177. West Germany. Telephone: +49 711-7701522,

Circle 2 onreader service card

TM, ®© - Trademark of Mitel Corporation
@ Copyright 1986 Mitel Corporation
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No other publication cov-
ering the electronics in-
dustry can match the cover-
age of technology news
overseas from our full-time
bureaus in Tokyo, Frank-
furt, Paris, and London.
The extent of our circula-
tion in Europe and Japan is
evidence of the breadth of
our reportage.

The only way we can
maintain that level of quali-
ty is to maintain the quality
of the people who report
and interpret the news, and
the debut this week (see

ROGERSON: His education
and experience prepared
him well for Electronics.

PUBLISHER'’S LETTER |

for electrical contractors. “I
stayed there until August
1983, when I joined Morgan
Grampian as a reporter on
Electronics Times, the
UK’s top electronics news-
paper. A year later I was
promoted to features editor.
I stayed there until I joined
FElectronics,” says Steve.
“The reasons I joined
Electronics are many. But
most important, I wanted a
new challenge, and being a
foreign correspondent for
an American magazine of-
fered such a challenge. I

p.32) of Steve Rogerson,
our new man in London, is a case in
point. Steve, who as a child lived in
Pennsylvania for 18 months, is a native
of Oldham near Manchester, and studied
physics at Lancaster University. “There,
I became heavily involved in the univer-
sity radio station and newspaper, which
is where I first fell in love with writ-
ing.” He then went to work in 1979 for
the Institution of Electrical Engineers,
the British organization that is the
equivalent of the U, S.-based Institute of
Electrical and Electronics Engineers.

“For the first year I was an assistant
editor on [EE Proceedings and then
moved on to be a reporter on two other
IEE publications: /[EE News and Elec-
tronics & Power,” says Steve. While he
was with the trade group, he studied
periodical journalism at the London Col-
lege of Printing.

Early in 1981, Steve found a job as a
technical writer on a weekly newspaper

had always read Electron-
ics and considered it the most profes-
sional in the field; now that I am on the
staff of the magazine I can see that my
initial reactions were right and that I
have made the right choice.”

Steve gave up soccer, a favorite pas-
time, a few years ago because of injury.
Since then, he’s filled his spare hours by
collecting comics, beer mats, and match-
boxes. He also has a serious side: he is a
member of Camra (Campaign for Real
Ale) and the Society for Preservation of
Beers from the Wood.

Our next issue will be dated Dec. 18,
and it promises to be a winner. The
issue will contain Electronics’ annual
year-end survey of how executives and
technology managers around the world
perceive the major issues and problems
facing the industry. Included will be
their predictions of the star technologies
of 1987.
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NEWS

INSIDE TECHNOLOGY

Newsletters

Electronics, 19

¢ GE may sell its merchant-chip
operation piece by piece

e Westinghouse races to market
fiber-optic MAP network

e Vitalink offers a wide-area link
for local nets

International, 48

¢ Siemens and BASF join forces to
fight IBM dominance in Europe

o TI, Philips, and European Silicon
Structures set an ASIC effort

e Japan’s ASCII Corp. will be
value-added distributor for TI
integrated circuits

Networking, 29

¢ IBM bridging scheme roils the
local network community

¢ Sign up here for rights to use
token-ring technology

e TI's token-ring software
brightens the LAN-scape

International trade, 30

U. 8. trademakers press for
dumping sanctions on Japan chip
makers

Software, 31
The Pentagon unveils aid for Ada

Parallel computers, 32
A low-cost, high-speed vision
system enters the lists

Graphics, 32

e Low-cost IC adds high-end
graphics to personal computers
e Smart scanner reads rough
drawings

Packaging, 38

¢ The hybrid industry gets a
“universal” substrate

® A simpler way to mount
modules with high pin counts

COVER: This CPU does floating point faster than any 2-chip set, 51
Four million single-precision Whetstone instructions per second is the
awesome speed achieved by Inmos Corp.’s T800 single-chip
transputer. The 32-bit microprocessor with an on-board floating-point
unit hits speeds never before attained by a single chip.

How Meiko is getting an instant supercomputer, 56
The British company will use 311 of Inmos’s new T800 transputers to
boost the speed of its Computing Surface to 360 megaflops.

SPECIAL REPORT: The next step for fiber optics, 61

With growth tapering off for long-haul nets, the makers of fiber-optic
equipment are eyeing short-haul communications links as targets for
their products. But cost is an issue with the operating companies.

At IEDM, new ways to boost chip speed and density, 66

The International Electron Devices Meeting will showcase advanced
structures and new processes paving the way to everything from
4-Mb dynamic RAMs to bipolar VLSI

Contactless arrays for EPROMs arrive just in time, 70

Making denser EPROMs with conventional techniques is getting more
difficult. But now Texas Instruments’ new crosspoint structure
promises lower-cost, denser arrays

Wideband GaAs op amps push onto silicon’s turf, 77
Anadigics Ine.’s GaAs IC wideband op amp rivals its silicon
competition in performance

A crucial step toward ultrafast data paths, 78
A 1K, five-port register file from Bipolar Integrated Technology can
eliminate a bottleneck in high-speed data processing applications

Speedy board laminate suits surface mounting, 79
Rogers Corp.’s new laminate boosts electrical performance of high-
speed multilayer pe boards with surface-mounted ICs

How lkos makes it easier to simulate ASIC designs, 80
With the timing template concept, a designer can quickly generate a
program to simulate seconds or minutes of real-time operation

PROBING THE NEWS

The ISSCC menu ranges from 4-Mb DRAMs to GaAs memories, 83
Usually one type of circuit captures the spotlight at the International
Solid State Circuits Conference. But at the 1987 show in February, a
large number of technological morsels will fill the plate

How computer makers are making the most of the 80386, 85
They’re combining it with graphics boards and software to create
platforms for the long-awaited desktop work station
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TWO-CHIP SET

NEW PRODUCTS

Newsletter, 23

e Philips takes a plunge into the
EPROM market

¢ Ada development systems from
Rational target large projects

¢ Pyramid improves the pipelining
in its new superminicomputers

Semiconductors, 87

® AMD’s peripheral controller chip
expands or compresses image
data for display and transmission
o Mostek adds a clock to its
Zeropower SRAM

o CMOS logic family from
Integrated Device Technology

offers 5-ns delays PAGE 51
o Xilinx hikes density of its user- DEPARTMENTS

programmable gate array to the .

equivalent of 1,800 NAND gates Publisher’s letter, 3

Our new man in London, Steve
Components & subsystems, 92 | Rgerson, boasts a background

* Reconfigured keyboard from that’s prepared him well
Micro Switch is easy to use and
offers silent-key operation FY, 8 .
o Mupak’s four-layer pe board Compgrmg two big fall shows: a
conforms to the Eurocard 96-pin changing Comdex displays plenty
standard adopted in the VMEbus of microcomputer pizazz, while a
and the Multibus II quiet, mature Wescon reflects a
o Sealed lead-acid batteries from soft components market
Gates Energy Products are Letters, 13
maintenance-free
® Siemens fields an 8by-8 matrix People, 16
of user-programmable LEDs * IEEE president-elect Russell

i Drew is unruffled by his razor-
Computers & peripherals, 95 thin winning margin

¢ Dataproducts’ solid-ink printer .
delivers 480-dot/in. resolution and | Meetings, 100

——— a clog-proof printhead ) Electronics Week, 104

e * Presentation Technology claims ® Book-to-bill ratio up in October
its slidemaking system cuts e HP acquires a membership in the
costs 907 Microelectronics and Computer
® August Systems’ fault-tolerant Technology Corp.
computer relies on custom clock e Sperry-Burroughs becomes
to implement triple redundancy Unisys
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The only CMOS arrays you need.

Our '62A00 Series with advanced universal I/O
offers densities to 8500 gates.

Look again if you think there’s little
or no difference among available CMOS
arrays.

Motorola’s new 2-micron silicon-gate
CMOS HCA62A00 Series provides ad-
vanced features that spell real simplicity
in semicustom design solutions for both
commercial and military applications.

macros. Adjacent input buffers can form
on-chip oscillators, with frequencies con-
trollable from 1.0 to 60 MHz, for clocking
internal cells. Frequencies are adjusted
simply, with an external RC and crystal
network.

Replace conventional gates to 10K.

. Thanks to 100% utilization and
AdYanced 2-Micron HCA62A routability, Motorola’s HCA62A
Series HCMOS Macrocell Arrays Series will replace conventional
: : : gate arrays of up to 10,000-
Array Gate Primary | Available Available . ;
Type Equivalent | Cells 1/O Pads | Packages (# Pins) gate. density. They're als_o
the industry’s most flexible
HCA62A06 648 216 4 16-44 devices, with availability in
HCA62A10 957 319 52 24-52 PFZCﬁFauY ef‘i,ery pac k"zrging
and pin configuration from
HCA62A17 L 2 ) il 16-pin dual in-line to 168-pin
HCA62A25 | 2448 816 84 40-84 PGA, in plastic and ceramic.
The series also provides high
S e O e 2L (L LU latch-up immunity and 3kV
HCA62A50 4968 1656 124 40-120 ESD protection. Licensed
HCAG2ASS 8568 25 168 68-168 alternate sourcing is available,
too.

Universal I/0 buffers
take you from schematic
to semicustom chip. Fast.

Our advanced HCA62A Series lets you
move from concept to finished silicon
with ease and speed, letting you put the
signal and power pins anywhere you
want them. For high output drive, you
can parallel up to six output cells on a
chip for 24 mA through a single pin. If that
isn’t unique enough, the same cells you
paralleled to obtain the higher drive can
still be used as array inputs. You can have
your cake and eat it too: high output drive
without reduced pin utilization. That’s
a Motorola exclusive.

Still another creative feature of the
HCAG62A Series is integral oscillator

Complete, easy-to-use
CAD development.

Perhaps as important, our high-speed,
low-power HCA62A Series Macrocell
arrays are supported by a complete CAD
development system to quickly translate
your design into working silicon. All you
need to design using Motorola’s CAD
system is an ASCII-type terminal and a
modem. Or, you can use your own engi-
neering workstation such as Daisy, Mentor,
P-CAD™ or FutureNet supported by
terrific software.

Interface is that easy.

Motorola also provides a comprehen-
sive, efficient hardware library which

P-CAD is a trademark of Personal CAD Systems, Inc.

[mmm——m e e —

Name

To: Motorola Semiconductor Products, Inc.
P.O. Box 20912, Phoenix, AZ 85036

Please send me data on your HCA62A00 Series Macrocell arrays.

includes an oscillator with clock buffer.
Functions are being added almost daily
to make putting 62A Series performance
into new or old designs even easier.

With HCA62A Series macros you can
easily grow into standard cells which offer
identical functions in both 3- and 2-micron
technologies.

Add up these advantages of relying on
Motorola for your semicustom array.
Remember as well that we carry through
and maintain direct control over the entire
manufacturing cycle, with Motorola
attention to detail and quality.

Give your designs the simplicity, flexi-
bility, performance and quality of Motorola
semicustom arrays. Give them the edge.

One-on-one design-in help.

Get an engineer-to-engineer update
on Motorola Macrocell array design-in.

1-800-521-6274

Call toll-free any weekday between 8:00
a.m. and 4:30 p.m., MST, from anywhere
in the U.S. or Canada. If the call can’t
answer your needs, we’ll have a local ASIC
specialist contact you.

For published data on the HCA62A00

Series, send the ,
Were

completed coupon

or write to Motorola

Semiconductor n W( )UI'
Products, Inc, PO. OnN-
Box 20912, Phoenix, @ S "Wn n
AZ 85036. team.

@ MOTOROLA

-

305ELEX112786

Title

Company

Address

City

State Zip

Call me ( )
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OPTELECOM

¢ oplelecom

OPTELECOM

8

Your
Complete
Fiber Optics
Sourc

S S

For all your fiber optics
product needs, ook to Optele-
com. Our compilete product line
includes muitiplexers, modems,
local area networks, interface
cards and harnesses, trans-
mitters and receivers,

Optelecom’s fiber optics
products offer:
High data rates
Extended signal distances
Modular configurations
Greater system versatility
Signal integrity
Superior networking
capability

And most are ready for

prompt delivery—or for custom
modification to meet your spe-
cific requirements.

Call Optelecom today at
(301) 840-2121 for more informa-
tion.

15930 Luanne Drive

Gaithersburg, MD 20877

Telex 887-804

Distributed in Canada by Laser
Fiber Optics LTD., (613) 746-9079:
in the U.K. by Centronics Sales
LTD,, Oll 44 273 413981

Circle 8 on reader service card

Comparing two big fall shows: a changing
Comdex displays plenty of microcomputer
pizazz, while a quiet, mature Wescon
reflects a soft components market

t may not be quite fair, but after

walking the miles of exhibits at Com-
dex and Wescon on successive weeks,
you can't help but compare the two gi-
ant shows. While Comdex/Fall turned
out to be a confusing bunch of exhibits
spread around Las Vegas, and a show
in transition from a personal-computer
dealer affair to more of an OEM event,
its vitality was obvious. You got this
feeling from more than just 1,200 exhi-
bitions and 70,000 or so showgoers; you
got it from the flood of exciting new
products and the way that people felt
in general about their business prospects. For the first time
in more than two years, they felt good. Personal-computer
sales are going up smartly.

The mood was far different at Wescon/’86 in Anaheim.
While attendance was supposed to hit 60,000 or so for an
exhibit only a bit smaller than the last Orange County Wes-
con in 1984, the big meeting reflected the soft components
business as well as Wescon’s own maturity. The show had
far less pizazz than Comdex.

Getting the most attention in the flood of Comdex new
products were those based on Intel’s 13-month-old 82-bit mi-
croprocessor. The chip maker went all out to promote the
80386 chip, and it succeeded handsomely. More than 400 at-
tendees at a Comdex conference heard International Data
Corp. market researcher Will Zachmann proclaim the arrival
of the second generation of computers, based on the 386 and
its 32-bit competitors, that will radically change the basic
structure of the entire computer industry. He says the new
generation of computers will look more like consumer prod-
ucts than conventional computers and “will accelerate the
rate of effective innovation and the decline in prices.” It will
also extend the microprocessor into those markets now domi-
nated by the minicomputer and the mainframe systen.

After that rousing prediction, Intel vice president Dave
House listed 18 customers who had new produets at Comdex
based on Intel's 386 and/or 82786 graphics processor (see
p. 85). He forecast that “Intel would sell more 82-bit micro-
processors in 1987 than any other manufacturer.” House
seems to be off to a good start: More than 200 companies
have committed themselves to the 3%6, he says, and Intel is
racking up 50 design wins per quarter. Many of those, no
doubt, will show up at next vear’s Fall Comdex, making it
even more exciting than the 1986 edition. ROBERT w. HENKEL

NOVEMBER 27, 1986 |
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Let LeCroy help you make sure you capture
all the detail of every signal every time with
WAVEFORM-CATALYST PC-Based Multichannel Oscilloscope

@ The Fastest Sampling ... to 200 megasamples/sec
minto The Longest Memories ... 8K to 2M samples
mOn The Most Channels ... from 1 to over 100

LeCroy's WAVEFORM-CATALYST Multichannel Digital
Oscilloscopes make sure you capture all the detail of every
signal every time. Analog bandwidth to 100 MHz and fast
sampling provide fidelity and high resolution. Long memories
insure total signal capture even at high sampling rates.
Plug-in modular design allows you to configure exactly what
you need today, yet expand to meet tomorrow'’s
requirements. One hundred or more input channels with
independent time bases, triggering and memory lengths can
operate side-by-side for optimum views c¢f the same or different
signals.

And the IBM PC™ provides simple cperation, comprehensive
displays, and flexible disk archiving. Waveform measurements
can be made with versatile cursors or optional post-processing
and user-designed automation.

~IBM PC is a registered trademark of International Business Machines Corporation.

700 S. Main St., Spring Valley, NY 10977, (914) 578-6038; Geneva, Switzerland,

(022) 82 33 55; Heidelberg, West Germany, (06221) 49162, Les. Ulis, France,

(6) 907.38.97;, Rome, Italy, (06) 320-0646; Botley, Oxford, England, (0865) 72 72 75.
Representatives throughout the world.

Circle 9 For Information Circle 102 For Dencnstration




MORRISON

dR

P Hist




YEARS FROM
NOW WILL
YOUR MILITARY
SUPPLIER BE
JUSTA BAD
MEMORY?

[t's no secret—there’s a lot of uncertainty in the marketplace. You never know if the company you're dealing
with today will still be around to service you tomorrow. And that's a chance you can’t take—especially in
the military market.

With INMOS, you're not taking any chances. We have a seven-year history of supporting all major
military defense programs with static and dynamic RAMs. Our fabrication facilities are fully compliant with
MIL-STD-883C; with military burn-in, performance iesting and quality assurance conductad in Colorado Springs.

We have your future in mind with our new CMOS military SRAMs (with performance to 35ns over the full
military temperature range} and military low power battery backup CMOS SRAM products. We're the only
company inthe world to produce 64K and 256K DRAMs with RAS access times down to 80ns, and we're going
to keep on producing and servicing innovative military products year after year.

For military products you can depend on, count on INMOS—the beglnnmg of a vary good memory.

| —— — - — — — — ]

16K SRAMs 64K CM:)S SRAMs MILITARY DRAMS
~ | =t ] B " T -
Device Rcess&cess Times | | Dewce |Access Times Device ’F‘rocess' RAS Access Times
IMST400M (x1) [NMQOS [45, 55, 70ns IMS1600M (x1)* 45,55, 70ns I | IMS2600M {64Kx1) 1ID’NMOS 100, 120, 150ns
45,55, 70ns { IMS2800M (256Kx1} |CMQOS (80, 100, 120, 150ns
IMS1403M (x1)* 45,55, 70ns ’ IMS2801M (256Kx1) '( MOS |80, 100, 120, 150ns

L B —

(@ and IMS ore nodm‘svksohheINMO“*Groupol( omponies

IMS1420M (x4) |NMOS (45, 55, 70ns IMS1620M (x4)"
CMOS |35, 45, 55ns VMSI(’%M (O, x4)* |

IMS1423M (x4) |CMOS (35, 45, 55ns IMS1630M (x8)* 145, 55, 70ns

*Also ovolloble os Low Power Bottery Bockup CMOS SRAM« with Idr of 10pA [typicol lcc ot 2V 0§ 25° centigrode inm,

MIL-STD-883C RAMs
D1NMos

INMOS, Colorodo 3prings, Colorodo, Tel. {303) 630-4000;
Bristol, Englond, Tel. (0454)616616
Poris, Fronce, Tel. (1] 46.87.22.01;

M h | ) 3191 A .
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Score A Winning Touchdown
with UMC

With backing from
UNITED MICROELEC-
TRONICS CORPORATION, one
of our customers scored a winning
touchdown with a voice control IC last
year. He netted a profit of 2.5 million dollars on
just one product. This is one of the many examples of
how UMC helps its customers score financial goals.

UMC scored its first touchdown by becoming profitable 6 months
after it went into operation and has been making a profit and registering
¥ Q #¢ phenomenal sales growth annually since then. Last year, 4 quarters of
a4k penalties left most companies sitting on the bench and several others were

ejected from the game. UMC, however, still romped to a sales growth rate of 24.4%,
which was the fourth best in the world and outscored 92% of the IC industry.

s If you want to be on a winning team, go with a proven winner......UMC.
u

CORPORATE HEADQUARTERS: NO. 3, INDUSTRIAL EAST THIRD ROAD SCIENCE BASED INDUSTRIAL PARK, HSINCHU CITY, TAIWAN, REPUBLIC OF CHINA
SALES OFFICE: 9TH FLOOR, NO. 201-26, TUNHUA NORTH ROAD TAIPEI, TAIWAN, REPUBLIC OF CHINA TEL: (02) 7152455 TLX: 28560 UMCTPE FAX: (02) 7166291
U.S.A. HEADQUARTERS: NMC CORPORATION 3054 SCOTT BLVD. SANTA CLARA, CA95054 US.A. TEL: 408-7279239 TLX: 172730 NMC SNTA FAX: 408-9700548

12 Circle 12 on reader service card Electronics/ November 27, 1986



LETTERS

Pretty close to the mark
To the editor: [ feel obliged to respond to
statements by Robert N. Castellano in the
Electronics Newsletter [Electronics, Oct.
30, 1986, p.20]. In October 1983, Mackin-
tosh International completed a study
called “Gigabit Memories and Logic” that
focused on technologies suitable for pro-
ducing integrated circuits capable of oper-
ating at clock rates exceeding 1 GHz.
Needless to say, the main thrust of the
study was on GaAs digital ICs.

Our study was not one of those that
“missed the mark badly.” In fact, we said
in 1983 that “before GaAs ICs can estab-
lish themselves securely in the market-
place, several technological objectives
must be achieved.” One of the key objec-
tives was improving yields, and we wrote
that “before a significant market emerges
from GaAs ICs, the problem of low
yields ... must be solved so that devices
of at least [largescale integration] com-
plexities can be made.”

To quote further from our study:
“Mackintosh International does not be-
lieve that GaAs will become a replace-
ment for silicon in the foreseeable future.
Predictions that GaAs ICs will form 50%
of the world IC market in five years are
wildy optimistic.”

George 1. Stojsavijevic
Mackintosh Consultants Inc.
Natick, Mass.

Hitachi disputes report
To the editor: An International Newslet-
ter item [Electronics, Oct. 30, 1986,
p. 48] contains factual errors regarding
Hitachi Ltd.’s semiconductor operations.
The item says Hitachi “has cut produc-
tion of all chips by 20%,” and virtually
shut down production of dynamic ran-
dom-access memories. Hitachi, in fact,
has not cut production quantity by 20%,
and is continuing to produce a consider-
able amount of DRAMs. The item also
incorrectly said Hitachi is “switching
from memory- to logic-chip assembly at
its U.S. plants.” We have a plan to in-
troduce wafer processes for logic chips
at a plant now under construction in
Dallas, Texas, and have scheduled to
start operations at the end of next year.
The existing plant at Dallas will contin-
ue to assemble memory chips.
Manabu Kuwae, Public Relations Mgr.
Hitachi Ltd., Tokyo

O While Hitachi won’t quantify its
production cutbacks, sources main-
tain that the 20% figure is accurate.

Multiply that by 10, please
Correction: The correct price of the Con-
vex XE computer [Electronics, Nov. 13,
1986, p.22] is $190,000—not $19,000 as
originally reported.

Electronics / November 27, 1986

A Total Solution
for CRT

Display Terminals

P S

CRTC i Character [ Attribute
UM6E845 Generator CTRL
>
RE UM2332 ‘ um8321

um267a | [Um6167 | |um2333| |um2675
um6 168 |

Row
Buffer
UMB312

Program Data COMM

Memory Intertace

b’%%%% UM6521 UM2661| RS 23

uUM23128 UM6E522 UM2681
UM23256 UME551 Pratter

Keyboard apacuanca Keyboard
CTRL Encoder
UMBO048 49 UMB2CO

UNITED MICROELECTRONICS CORP.

U.S.A. HEADQUARTERS:
NMC CORPORATION

3054 SCOTT BLVD, SANTA CLARA,
CA. 95054 U.S.A.

TEL: 408-727-9239

TLX: 172730 NMC SNTA
FAX: 408-9700548
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NEC NEWSCOPE

~ NEW 32-BIT CMOS MICROPROCESSORS.

CMOS microprocessor

V-Series bring unprecedented
density and performance in the 32-bit
realm. The V60 and V70 supermicros
are the first to integrate a Memory
Management Unit and basic floating-
point processing functions on
asingle chip.

The V60 has a 16-bit external data

bus for an easy, affordable path into

T he two new members of NEC's

32-bit products while the V70is a full
32-bit engine designed to power
leading-edge systems.

The super-fast V60 and V70 offer
a clock speed of 16MHz, and execute
3.8 MIPS and 6 MIPS respectively.
A six-stage pipelined CPU enables
concurrent execution of up to 4 in-
structions. With 32 on-board 32-bit
general-purpose registers, there
isno need to access slow off-chip

memory.

The V60/V10 feature an on-chip
memory management unit with 4
gigabytes of demand-paged virtual
memory space, and 4 levels of mem-
ory protection for multi-tasking and
multi-user environments.

The V60/VT0 instruction set is
ideal for high-level languages and
OS support (UNIX™ V and propri-
etary realtime OS). There are 21
addressing modes, 273 instructions,
and an emulation mode for 16-bit
V20/V30 software.

UNIX: trademark of AT&T Bell Laboratories.
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~ COMING SOON

'NEW INTELLIGENT

13/1. 55,;, DFB
LASER DIODES.

BUILDING COMPLEX
AT VANCOUVER.

ispersion has always been
D amajor obstacle in long-

distance, high-speed light-
wave communications. With conven-
tional laser diodes emitting multiple
spectrums, pulses deteriorate by
dispersion after long travel through
the fiber. This in turn limits repeater
span to 20—30km and capacity to
400—-560Mbps for the prevalent
1.3 fiber optic systems.

NEC has overcome this obstacle
with newly-developed distributed
feedback (DFB)laser diodes for 1.3,
and 155 fiber optic transmission
systems. They feature a stable single
longitudinal mode operation, high
efficiency and high output power.
The new DFB laser diodes are ex-
pected to expand repeater span to
80—100km for 1.3 systemor 100—200km
for 1.55, system.

NEC's new DFB laser diodes in-
herit the renowned double channel
planar-buried heterostructure (DC-
PBH) and have a diffraction grating
in the optical guide region to pro-
duce a single wavelength. Output
powers are rated 8mw for the 1.3,
NDLS600 and 5mw for the 1.55u
NDLS650. They come in the TO-5
package with an integral monitor
photo diode or chip-on-carrier
configurations.

As matching light-receiving de-
vices, NEC has planar type InGaAs
avalanche photo diodes. They have
a selective guard ring construction
to achieve high sensitivity and ex-
cellent reliability.

he intelligent building is an
T idea whose time has come. As

the perfect nestling for office
workers in the Information Age, it
centers on an advanced information
management system which provides
simultaneous voice, data and image
services to tenants
atless cost while it
controls the entire
building environ-
ment efficiently.

The World

Trade Centre/
Pan-Pacific
Vancouver Hotel
recently opened ;
isjustsuch an mstallatlon NEC's
NEAX 2400 Information Manage-
ment System (IMS) allows tenantsto
utilize enhanced telephone/fac-
simile services including least-cost
routing, message center and voice
mail services, and computer termi-
nal connection via a multifunction

digital telephone set. The NEAX 2400
IMS also offers sophisticated services
to hotel guests,

NEC's Intelligent Building Systems,
based on our unique C&C (integrated
computer and communications) tech-
nology, are the most advanced and
comprehensive available today. As
the core of this system, the modular
NEAX 2400 IMS can expand to 255
tenant partitions, It supports more
than a hundred advanced features in-
cluding a protocol converter to allow
communication with most popular
host computers.

NEC also supplies
comprehensive com-
ponent equipment

| including multifunc-
tion digital telephones,
information display
pagers, high-speed

i facsimiles, business
and personal com-
puters, teleconferencing and CATV
equipment and local distribution
microwave links.

NEC's comprehensive systems
breathe new life into the smart
building concept, bringing costly
services like teleconferencing
within the reach of every business.

NEW HIGH OAPAOITY 64OAM DMR SERIES

EC's newest 800 Series high-

N capacity digital microwave
radio (DMR) systems transmit
two or three DS3 signals per RF car-
rier, utilizing 64-state quadrature
amplitude modulation (64QAM) for
effective use of radio spectrum.

Three systems meeting FCC stan-
dards are available: a 4GHz 90M-bit
system providing 1,344 voice chan-
nels, and 6GHz and 11GHz 135M-bit

systems for 2,016 voice channels.

The new systems incorporate the
latest LSIs, hybrid and microwave ICs
throughout to achieve compact de-
sign, lower power consumption and
improved system reliability. Housed
in a standard 19-inch rack, they require
minimal cabling work for installation.

The advanced 800 Series is fully
compatible with Bell's facility main-
tenance and administration system.

NEC
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Working harder and
accomplishing less?
This message is for you.

Did you know that more than
three million executives and
professionals across America
now rely on a DAY-TIMER to
organize themselves—schedule
their appointments, prioritize
their daily tasks, record their
expenses, save substantial tax
dollars, and free their minds for
important decisions?

Would you like to find out how
a DAY-TIMER can do the same
for you? Forjust $1.00 to defray
the cost of postage and hand-
ling, we’ll send you a specially
created 4-month Sampler Kit
featuring our most popular
pocket-size formats, a conven-
iently slim wallet to hold the
System, and a special introduc-
tory audie cassette.

i__s?foo— OFFER COUPON _ "i
l @DAY-TIMERS |
| Dept. 5383 |

Allentown, PA 18001
| Please rush my DAY-TIMER Sampler |

l Kit, including the audio cassette. My |
| $1.00 is enclosed. |
I Print Name
l Firm

| Address

CUTIVES B —

DREW IS UNRUFFLED BY
CLOSE VOTE IN IEEE RACE

NEW YORK
fter all the dust had settled, and all
52,334 votes cast in the race for the

presidency of the Institute of Electrical
and Electronics Engineers were counted
earlier this month, Russell Drew’s mar-
gin of victory was just 242 votes. Drew,
the president of a Sterling, Va., instru-
ment-maker, edged his nearest competi-
tion by less than 0.5% of the vote.

Drew’s narrow margin may even have
been something of a moral victory for
runner-up Irwin Feerst, the outspoken
IEEE critic who for years has main-
tained that the Institute does not serve
the needs of the professional engineer,
Feerst is contesting the results before
the IEEE Credentials Committee. The
committee is not empowered to overturn
the results, however, so if Feerst's plea
is upheld, a new election pmg
will follow.

None of this seems to
worry Drew, who spent
most of a 20-year Navy
career in Washington as
a principal staffer in the
Science and Technology
Policy Office, a part of
the executive branch.
His experiences first as
a naval aviator, and lat-
er as a White House sci-
ence and technology ad-
viser (he worked for
Presidents Johnson, Nix-
on, Ford, and Carter),

DREW: The opposition’s ideas are
still very much a minority view.

Feerst, who promised to clean house at
IEEE headquarters., Feerst’s ideas are
the minority view, Drew says, but he
adds that such support should trigger
concern.

“I'm not really sure why people voted
for Irwin, but we'll look into that,”
Drew says. “Some of the things he's
concerned about are things the institute
is concerned about—Ilike unemployment
and employment practices that might ul-
timately be detrimental. I respect that
kind of message.”

Drew himself is not a typical IEEE
candidate. It is almost ironic that
Feerst, that attacker of the institute’s
status quo, lost to a man who himself is
a relative newcomer to the IEEE,

Drew didn’t join the institute—or the
commercial world—until 1978, when he
retired from the Navy to
join  Systems Control
Ine., Palo Alto, Calif,, as
vice president for Wash-
ington operations. In
1983, Drew helped found
Viking Instruments
Corp. with technology
that was originally de-
veloped for the Viking
space program. The
company makes mass
spectrometers, specializ-
ing in portable but high-
ly sensitive instruments
that are used in space
research and other fields
to determine the nature

apparently taught him
to stay calm in tight elections.

Diew’s work is cut out for him,
though. One of two candidates nominat-
ed by the IEEE’s board of directors, he
handily slipped by Merlin Smith, the
board’s other nominee, who garnered
30.2% of the vote compared with Drew’s
35.1% share. Outpolling Feerst, who
wound up with 34.6%, was not so easy.

Feerst dismisses the idea of a moral
victory, saying that “I didn’t win, I didn’t
make a point.” Drew admits, though,
that the close finish lends credence to
some of Feerst's points, especially issues
of fair pay and fair treatment for work-
ing engineers. The 55-year-old Drew says
these will be his primary concerns during
his apprenticeship as president-elect. (Un-
der IEEE bylaws, the winner serves one
vear each as president-elect, president,
and past president.)

“If you look at the two board candi-
dates, we kind of outpolled Feerst by
almost a 2: 1 ratio,” says Drew. He isn't
worried by the surprising support for

— 1

of organic substances.

Drew says his experience working in
government agencies such as the Sci-
ence and Technology Policy Office and
the National Science Foundation will
help him in his leadership role at the
[EEE.

“If you look at the role of the presi-
dent of the IEEE, one thing he's respon-
sible for is to interact with leaders in
the scientific community, in govern-
ment, and in industry,” Drew says. “To
do that, the experiences I've had—par-
ticularly in the White House—can be a
great asset. [ can talk to a number of
these leaders on a familiar basis.”

Moreover, he says, being part of Vi-
king’s 12-person team has attuned Drew
to the concerns of entrepreneurs and
working engineers.

“I'm very sympathetic to entrepreneur-
ial spirit, because I'm part of that move-
ment,” he says. “I'm not just a manager.
I'm also in the lab. I'm very much a
working engineer.” -Tobias Naegele
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DATA 6000 Waveform Analyzer

Rule

Coming...
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Waves

or Going.

The DATA 6000 Universal Waveform
Analyzer offers the ultimate in signal
acquisition and on-board waveform
analysis in one unit—without program-
ming. Front panel commands are availa-
ble for complex waveform operations,
such as FFT and Correlation as well as
scalar parameters such as Max., Min.,
Width, Rise, or PK-PK, using the dis-
play cursor and crosshair. For special-
ized measurements, the 6000 can also

The DATA 2020 Polynomial Wave-
form Synthesizer* provides an unprece-
dented ability to emulate real world
signals, creating desired waveforms
from mathematical definitions. Modify
the ideal waveforms to add distortion,
noise or glitches. Simulate degraded rise
times, phase shifts . . . test the limits.
Your systems and products must live in
the real world. Emulate it with the 2020.

store analytical routines internally.

¢ Digitizing Plug-Ins from
millihertz to 100MHz
sample rates.

¢ An ultra-high dynamic range
digitizing plug-in: IMHz at
16 bits.

¢ Simultaneous multi-channel
sampling with pre- and post-
trigger transient capture.

¢ FFT (Magnitude and Phase),
Convolution, Correlation,
Waveform Average, Amplitide
Histogram, etc.

* Direct plotter drive for HP-GL
compatible plotters.

¢ Companion Model 681 Flexible
Disk Drive for waveform and
program storage.

¢ Full Programmability for ATE via

IEEE-488 or RS-232 interface.

Combining the DATA 2020 and
DATA 6000 yields an unbeatable
system for signal acquisition, analysis
and regeneration. Capture actual
signals with the DATA 6000. They can
then be modified or combined with
other waveforms and down-loaded
into the 2020 for regeneration. What
was transient can become repetitive,
available on call. Shown above, from
top to bottom, are the 681 Flexible
Disk, the DATA 2020, DATA 6000
and D-1000 Pre-Amplifier: products
which give you the power to rule the

* Direct front panel or remote entry
of mathematical equations of the
form Y=1£(t).

¢ High-speed waveform generation—
up to 25 megapoints per second at
12 bits (100 megapoints at 12 bits,
optional).

* Large waveform output memory—
up to 512K points, combined with
non-volatile storage of hundreds of
waveform equations.

e Standard Functions—sine, square,
triangle with variable symmetry,
plus white noise which can be
summed with any signal.

e Arbitrary Mode including point
entry, scope draw, and down-
loading of the waveform memory.

waves both coming and going. ¢ Full Programmability for ATE via
IEEE-488 or RS-232 interface.
ANALOGICE T
®
(7
(I DATA PRECISION

HEADQUARTERS: DATA PRECISION, Division of Analogic Corporation, Electronics Avenue, Danvers, MA 01923. Tel: 617-246-1600. Telex: 6817144.
ANALOGIC Ltd., The Center, Weybridge, Surrey, England KT138BN. Tel: 0932-56011. Telex: 928030 ANALOG G.
ANALOGIC GmbH, Daimlerring 2, 6200 Wiesbaden-Nordenstadt, W. Germany. Tel: 06122-4071. Telex: 4182587 ANA D.

Circle 17 For Demonstration
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FVERY BUSINESS NEEDS AN IBI-P

WHO WANTS T0 PAY IBM PREES?,
WE HAVE A SOLUTION!Y:

N\ com

com
$95

BASE @\'
With ‘is

Our PC-XT SUPER TURBO COMPUTER runs all the popular Business
Programs, like Lotus 1, 2, 3, Word Perfect, Wordstar, dBase il
Homebase, Sidekick, and Flight Simulator. In addition to running the
programs at the standard I1BM clock speed of 4.77 Mhz, it also runs
at 8 Mhz — almost twice as fast as IBM.

ACS has developed the fastest, most powerful XT and AT computers
available today. We have also researched the numerous software pro-
grams available to automate your office. If you are considering buying
acomputer, call ACS. We can recommend the software and hardware
system that will best solve your business needs.

HERE’S WHAT YOU GET
ACS-Turbo Mother Board 4.77/8.0 Mhz
640K of RAM
Two 360K Floppy Drives
Heavy Duty 135 Watt Power Supply
Keyboard New "‘AT"’ Type with Large Enter Key
Parallel Printer Port
Monochrome Graphics Display Card
High Resolution Mono Monitor
with Swivel Base and Anti-Glare Screen

OPTIONS

20 MEG Hard Disk $449.00
20 MEG Tape Back-Up $595.00
Clock/Calendar $ 59.00
Internal Modem 300/1200 BAUD $199.00
Okidata 192 Printer $399.00

PROGRAMS INCLUDED

Included inthe purchase price is MS-DOS, the standard IBM operating
system. With our Hard Disk Computer, you aiso get HOMEBASE, a
general purpose multi-function program to perform word processing,
electronic filing, and data base management. HOMEBASE has a built-
in calendar, with monthly, weekly, and daily scheduling. The Homebase
Calculator lets you perform calculations on the monitor and the ability
to print a paper tape if desired. HOMEBASE also includes a communi-
cation program with autodialer for communication with other computers
(requires a modem).

0.0

FACTORY
DIRECT

$799.
atible Smé’é‘i*“

0 LEASE $3

ﬁmmn
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i b:‘k‘:’:’""‘."‘é-& LY'

5 YEAR WARRANTY AVAILABLE

GUARANTEE & WARRANTY

We guarantee gou will be delighted with our ACS-Turbo Computer or
return it within 30 days for a refund (less shipping charges). We warranty
our Turbo Computer 100% Parts & Labor for 1 year. We believe our
computer is even more reliable than IBM — that's why we’re offering
a five-year extended warranty for only $30.00 a year. Order early for
the holidays — delivery may take over 30 days.

HOW TO ORDER

Callus at (818) 889-1092. We have experienced salespeople to advise

Bou with your computer requirements. Ask for our experts — ask for
epartment FD.

You can charge our ACS-Turbo Computer with a VISA or MasterCard.
We also have a lease plan available for gualified businesses, with
payments from 36 months to 60 months.

*IBM is a registered trademark of International Business Machines

RO 5311 Derry Avenue, Suite A, Agoura Hills, CA 91301
“E\R,‘\ANTED ACS Phone: 818/889-1092 Fax: 818/889-5605 Telex: 299 353 POST UR

EASY LINK Mailbox: 62941735 Telex: 5106018224 ACS AGRA HILLS UQ
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ELECTRONICS NEWSLETTER

GE MAY SELL ITS MERCHANT-CHIP OPERATION PIECE BY PIECE

eneral Electric Co. is mum over the sale of its merchant semiconductor

business, but a new scenario is making the rounds: GE, unable to find
anyone willing to buy the entire operation, will sell the parts. The power MOS
FET business in particular, built by RCA Corp.’s Solid State Division into a
member of the top tier of manufacturers, would attract companies seeking
either a foothold in a fast-growing segment or a way to improve market share.
Motorola inc.’s Semiconductor Products Sector, a major MOS FET player
itself, is a potential bidder, according to some sources. Motorola is not a likely
suitor for the entire GE operation, however, since parts of it duplicate current
lines. Others in the industry are convinced that GE is trying to sell the
operation to a single buyer [Electronics, Nov. 13, 1986, p 30]. O

WESTINGHOUSE RACES TO MARKET FIBER-OPTIC MAP NETWORK

t least one method to hook up Manufacturing Automation Protocol net-

works using fiber-optic media will be available next year if Westinghouse
Electric Corp. meets its schedule. Westinghouse executives said at this
month’s Autofact show in Detroit that they hope to be the first to market, with
a fiber-optic local area network set for introduction in mid-1987. The active-
star system will be designed so it can be used to develop new MAP nets or to
hook up critical segments of broadband cable-based MAP networks. One key
to the Westinghouse network will be the use of redundant active elements in
the hub, which the company says should overcome the objections of passive-
star proponents that a single failure within an active-star system could bring
down an entire network. AT&T Co. and General Motors Corp. are planning to
test fiber-optic MAP nets using a passive-star approach late this year, and an
IEEE 802.4 subcommittee is expected to develop a proposed fiber-optic MAP
specification by January [Electronics, Oct. 2, 1986, p. 36]. [

VITALINK OFFERS A WIDE-AREA LINK FOR LOCAL NETS

Wide-area networks are going to be the next big market in data communi-
cations—at least Vitalink Communications Corp. thinks so. That's why
the Mountain View, Calif., company is shifting its emphasis from satellite
communications products to wide-area nets. Vitalink plans to link local-area
networks over a variety of distances and communications media. Vitalink's
concept, 802 WAN, is an expansion of its current product, TransLAN, a high-
speed bridge that transparently connects two or more |[EEE 802.3 Ethernet
LANs. The 802 WAN operates at the data-link layer of the seven-layer open-
systems interconnection reference model of the International Organization for
Standardization. One 802 WAN link can simultaneously carry traffic using
different high-level protocols. O

RCA CRAMS THREE BOARDS’ CIRCUITRY ONTO ONE

ngineers at RCA Corp. have crammed the circuitry of three printed-circuit

boards into one double-sided board of the same size. They combined
Multiwire having 100 interconnections per square inch with leadless ceramic
chip carriers, which allow for a high component density, in a thermally com-
pensated board. Developed at RCA's Government Systems Division in Cherry
Hill, N. J., the technique was described at the International Electronics Pack-
aging Conference last week in San Diego. For the Navy’s Aegis radar sys-
tem’s signal processor, the surface-mounted board carries both leadless chip
carriers and flatpacks. It uses polyimide outer layers, copper-invar-copper
thermal compensating ground and power planes, and four signal layers of
Multiwire. O
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ELECTRONICS NEWSLETTER

NEW TOKEN-RING PROTOCOL IC TO SPAN BRIDGE CONTROVERSY

exas Instruments Inc. figures it has both sides covered in the controversy

brewing over internetwork bridging techniques. A decisive rift separates
many suppliers of local-area networks from a contingent led by iBM Corp.,
which is proposing a source-routing scheme for token rings that is different
from the IEEE 802.1 spec (see p. 29). Now, look for Tl to add to its TMS380
token-ring chip set a bridge-oriented protocol-handler device that with the
appropriate software can support either IBM's source-routing bridge or the
802.1 transparent bridge. The new TMS38021 will contain all of the features
in today’s 38020 protocol-handler chip. The 38021 gives designers access to
two test pins, not made available on the 38020. These pins can be used in a
high-speed network-bridge node, performing an external address-checker
function that automatically recognizes token-ring source-routing frames. [

FLATTENING DEFENSE BUSINESS MAY NOT AFFECT ELECTRONICS INDUSTRY

Tightening defense markets during the second half of the 1980s won't
affect the electronics industry, concludes a study by Prudential-Bache
Securities. The armed services are relying more on electronics to improve
their effectiveness, and so the report expects growth in command, control,
and communications and intelligence-gathering systems, as well as upgrades
to electronic-warfare systems. The report also predicts a move toward large,
fully integrated airborne-electronic-countermeasures systems; opportunities in
the Strategic Defense Initiative; electronics packages for remotely piloted and
robotic vehicles; smart munitions; and the continuing need to counter improve-
ments in adversaries’ capabilities. i)

MOTOROLA IS OFF AND RUNNING IN FACTORY CONTROLLERS

otorola Inc. is getting into the cell-controller business for factory automa-

tion with a new company called Computer X Inc. The operation was
actually formed three years ago as part of Motorola's New Enterprises pro-
gram, but it was disclosed only this month at the Autofact show with word
that Honeywell Inc. will be its first customer. Honeywell officials announced
the selection of Computer X to supply hardware and systems software for
future Honeywell factory-cell controllers. The new cell-controller platform fea-
tures the Motorola M68000 microprocessor family, a VMEbus architecture,
and a Computer X real-time operating system known as cXOS, Motorola
says. Computer X plans to later add a real-time Unix operating environment.
The company is in Schaumburg, IIl. |

Tl CMOS EPROM IS FAST ENOUGH TO RIVAL BIPOLAR PROM

revised cell layout is being mixed in with an existing CMOS process to

make a speedy 16-K erasable programmable read-only memory at Texas
Instruments Inc. The 2-K-by-8-bit EPROM is so fast that the Dallas company
will soon offer the chip as a CMOS alternative to one-time programmable
bipolar PROMs. The first in a family of fast EPROMs, the TMS27C292 will
have access times as low as 35 ns and will dissipate 394 mW. The 27C292
and its relatives will have half the bit-line capacitance of conventional designs
and will employ a stretched differential X-cell that needs only half the bit-line
swing for sense margin. The chips also feature a word-line path that is
optimized with short channels and improved coupling of coefficients between
control gates and floating gates. The chip’s 2-um design is considered a
halfway step between some of TI's more recently announced EPROMs and its
forthcoming memories that will use an advanced contactless EPROM technol-
ogy (see p. 70). O
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They belong to the fiber optic connec-
tor family of TT'T Cannon: the Fiber Optic
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Multi-Channel (FOMC) connector series and
interchangeable optical contacts for standard
clectrical connectors,

Irom tactical field communication sys-
tems to LAN’s to the emerging medical and
transportation markets, Cannon offers an
extensive line of fiber optic products for both
commercial and military applications. We
also have the experience and technical exper-
tise to custom design connector systems to
fit special applications anywhere in the world.

Standard product and custom-design
capabilities. Part of Cannons total commit-
ment to the fiber optics industry and to the
development of tomorrow’s reliable, cost
effective interconnects.

Contact our Fiber Optic Products
Group, 10550 Talbert Ave.,
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ON-RESISTANCE OF MOTOROLA MOS FET IS ONLY 0.15 OHM

he first power MOS FET fabricated in Motorola Inc.’s proprietary, TMOS

IV process boasts a density of 1 million cells/in2. That lowers on-
resistance to a maximum 0.15 Q and offers lower capacitance per unit area.
At the heart of the device is a source-drain diode designed as a ceilular
anode zener able to withstand high energy in the avalanche and commutation
modes. A 90-ns recovery time is suitable for bridge circuits, says Motorola’'s
Phoenix-based Semiconductor Products Sector. The MTP3055E, a 60-V, 12-
A, n-channel device, is available now and sells for 57 cents in 100-unit
quantities. O

BOARD TRANSFORMS IBM PC INTO WORK STATION FOR MINIS AND MAINFRAMES

BM Corp. Personal Computers and compatibles become work stations for

mainframes, minicomputers, and other file servers with a hardware-software
combination from Ungermann-Bass Inc. The Santa Clara, Calif., company's
Net/One NlUpc board introduced at last week’s LocalNet show in San Fran-
cisco permits asynchronous access to Digital Equipment Corp. VAXs, Hewlett-
Packard HP 3000s, and other minicomputers. Network software enables us-
ers to communicate with host applications while running other applications on
minicomputers or networked PCs. Another board—the Net/One NIU
3270pc—accesses up to four IBM hosts via a network. And graphics software
puts 3279 mainframe graphics at the service of the PC. The NUIpc is priced at
$1,095 and the 3270pc at $1,495. All items are available now.

LSI LOGIC MOVES INTO STANDARD CELLS

Sl Logic Inc.’s first foray out of gate arrays into standard cells—the LSC15

structured cell family—gives designers a library that includes nearly 100
large-scale-integration megacell types as well as 700 medium- and small-
scale-integration cell types. Circuits containing up to 60,000 gates, with 36-K
of static RAM or 512-K of ROM, are possible with the library. The circuits use
the Milpitas, Calif., company's 1.5-um, dual-layer metal CMOS process to
achieve 650-ps gate delays. LS| uses the process in its LCA10000 compact-
ed gate-array family. 1

MOSEL DELIVERS 256-K SRAMs WITH 55-NS ACCESS TIMES

Mosel, a Sunnyvale, Calif., newcomer to the growing ranks of static RAM
suppliers, is trying to leapfrog to the head of the class with the an-
nouncement of a 32-K-by-8-bit device with a 55-ns access time—one of the
first 256-K SRAMs to market. The chip, the MS62256, draws less than 1 pA
in standby mode and typically operates at 60 mA. It's the sixth product from
the three-year-old company, which plans to offer a full line of SRAMs and
specialty memories, such as dual-port, first-in/first-out, and application-specif-
ic devices. The MS62256 is priced at $45 to $95 in lots of 100, depending on
speed, and will be available in 12 to 18 weeks. O

Ti OFFERS PROGRAMMABLE ARRAY LOGIC WITH MACROCELL OUTPUTS

wo bipolar, programmable-array-logic devices from Texas Instruments Inc.

are functionally equivalent to the sole-sourced AmPAL22V10 chips from
Advanced Micro Devices Inc. The parts contain a programmable macrocell
that lets users implement more complex output functions than they can with
standard programmable arrays. In 1,000-piece guantities, the speed-sorted
25-ns 22V10A device is priced at $15.84 each in plastic DIPs. The 35-ns
22V 10 costs $10.08 each. Programming firmware is due in January. =
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tor family of I'T'T Cannon: the Fiber Optic
Single Channel (FOSC), Twin Channel (FOTC),
Multi-Channel (FOMC) connector series and
interchangeable optical contacts for standard
clectrical connectors.

From tactical field communication sys-
tems to LAN’s to the emerging medical and
transportation markets, Cannon offers an
extensive line of fiber optic products for both
commercial and military applications. We
also have the experience and technical exper-
tise to custom design connector systems to
fit special applications anywhere in the world.

Standard product and custom-design
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IBM. Intel. And Data
Translation.
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fields. A new standard in
industrial automation for
remote measurement and
control.

By combining an IBM
PC™ as master controller,
Intel’s BITBUS,"and boards
and modules from Data
Translation," you can create a
factory automation network.
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approach lets you buy just
what you need, in any config-
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World Headquarters: Data Translation, inc., 100 Lacke Dr., Marlboro, MA 01752 1617) 481-3700 Tix 951 646
European Headquarters: Data Translation, Ltd., 13 The Business Centre, Molly Mikars Lane, Wokingham Berks, RG112QZ, England Tix 851349862 (#D)

International Sales Offices: Australia (61) 2-6635289; Belgium (32) 2-7352135; Canada (416} 625-1907; Ciile (2) 2-25368! ; China {408) 727-8222, (86) 37214017; Denmark (02) 187188;
England (44) 0734-793838; Finland (358) 0-372-144; France (33) 14630683%; Greece (30) 031-527039, ¢30) 13-614300, (30) 95- 14944; Hong Kong (852; 3-324563; India {91) 2-231040;
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70996360; New Zealand (61) 2-663-5289; Norway (47) (02) 559050; Peru (51) (14) 31-8060; Phitippines 818-0103; Portugal (351) 1545313; Singapore (65) 271-3163; South Africa (27)
12469221; Spain (34) 14558112; Sweden (46) 87617820; Switzerland (41) 17231410, (41) 22360830; Taiwan (86) 2-721-7864, (86) 2-531 #434; West Germary (49) 89809020.
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PHILIPS DECIDES TO TRY THE U. S.-JAPANESE-DOMINATED EEPROM MARKET

hilips International NV is plunging into the market for electrically erasable

programmable read-only memories, which is now dominated by American
and Japanese companies. The Dutch electronics giant’s first offering will be a
256-by-8-bit CMOS device designed in a floating-gate technology. The
PCF8582 EEPROM targets data-processing, automotive, and battery-powered
consumer-product applications. It comes in an 8-pin DIP, needs one 5-V
supply, and has a maximum standby current of 110 mA. Samples are being
distributed now. Prices will be set by the locatl Philips organizations in import-
ing countries. &l

RATIONAL HOPES TO BOOSTS ADA WITH ITS NEW DEVELOPMENT SYSTEMS

Rational expects to boost interest in the Defense Department's Ada pro-
gramming language by cutting the cost of developing large-scale Ada
software. The Mountain View, Calif., company cut a high profile at Ada Expo
'86 in Charleston, W. Va., last week, where it unveiled three second-genera-
tion systems that speed development times. The Rational R1000 Development
System Series 200 models 10, 20, and 40 feature incremental compilation
[ElectronicsWeek, July 8, 1985, p. 36] and can support from six to more than
30 users, depending on configuration. To be available in January, the entry-
level Model 10 is priced at $295,000; the top-of-the-line Model 40, at
$795,000. Rational also announced three cross-development software pack-
ages that allow R1000 users to develop Ada applications that will run on
Digital Equipment Corp. VAX/VMS, Motorola Corp. MC68000, and the De-
fense Department’'s MIL-STD-1750A-based computers. O

PYRAMID IMPROVES PIPELINING IN ITS NEW SUPERMINIS

pair of superminicomputers with improved pipelining and reduced-

instruction-set processors are on the way from Pyramid Technology
Corp., Mountain View, Calif. And larger, multiprocessor versions are in the
wings, the company hints. The 9810 is a single-processor system that per-
forms at the level of a Digital Equipment Corp. VAX 8700 for scalar applica-
tions, Pyramid says. The 9820 system is a tightly coupled dual processor that
delivers about 1.7 times the performance of the 9810. Pyramid is adding a
third pipeline stage that permits the new series to execute one instruction
during each 100-ns clock cycle. The machines run under Pyramid’s imple-
mentations of Berkeley 4.2 and AT&T System V Unix, which allow users to
switch from one operating system to the other. Main memory ranges from 16
to 128 megabytes, with a 16-K-byte instruction cache and a 64-K-byte data
cache. With 16 megabytes of memory, an Ethernet local-area network, 32 RS-
232-C ports, a 470-megabyte disk drive, and a Unix license, the 9810 costs
nearly $200,000; the 9820 package is less than $300,000. Both products are
set to ship in the first quarter of 1987. O

BENCH INSTRUMENT COMBINES FEATURES OF OSCILLOSCOPE AND A PC

he measurement capabilities of oscilloscopes and waveform digitizers are

combined with the power and versatility of a personal computer by Se-
quence Inc. to create an instrument providing a scope's waveform measure-
ment, and the processing and display of a personal computer. Model 3000
offers a 1 ns real-time sample interval and 10-bit amplitude resclution in
single-shot sampling, according to the San Jose, Calif., company. The 3000
has a 1,024-word acquisition memory with pre- and post-triggering capability.
Its single-shot input bandwidth is dc to 350 MHz. Available now, the 3000
costs $28,500. O
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ON- RESISTANCE OF MOTOROLA MOS FET IS ONLY 0.15 OHM

he first power MOS FET fabricated in Motorola Inc.’s proprietary, TMOS

IV process boasts a density of 1 million cells/in2. That lowers on-
resistance to a maximum 0.15 Q and offers lower capacitance per unit area.
At the heart of the device is a source-drain diode designed as a cellular
anode zener able to withstand high energy in the avalanche and commutation
modes. A 90-ns recovery time is suitable for bridge circuits, says Motorola's
Phoenix-based Semiconductor Products Sector. The MTP3055E, a 60-V, 12-
A, n-channel device, is available now and sells for 57 cents in 100-unit
quantities. O

BOARD TRANSFORMS IBM PC INTO WORK STATION FOR MINIS AND MAINFRAMES

BM Corp. Personal Computers and compatibles become work stations for

mainframes, minicomputers, and other file servers with a hardware-software
combination from Ungermann-Bass Inc. The Santa Clara, Calif., company's
Net/One NIUpc board introduced at last week’s LocalNet show in San Fran-
cisco permits asynchronous access to Digital Equipment Corp. VAXs, Hewlett-
Packard HP 3000s, and other minicomputers. Network software enables us-
ers to communicate with host applications while running other applications on
minicomputers or networked PCs. Another board—the Net/One NiU
3270pc—accesses up to four IBM hosts via a network. And graphics software
puts 3279 mainframe graphics at the service of the PC. The NUlpc is priced at
$1,095 and the 3270pc at $1,495. All items are available now. O

LSI LOGIC MOVES INTO STANDARD CELLS

Sl Logic Inc.’s first foray out of gate arrays into standard cells—the LSC15

structured cell family—gives designers a library that includes nearly 100
large-scale-integration megacell types as well as 700 medium- and small-
scale-integration cell types. Circuits containing up to 60,000 gates, with 36-K
of static RAM or 512-K of ROM, are possible with the library. The circuits use
the Milpitas, Calif., company's 1.5-um, dual-layer metal CMOS process to
achieve 650-ps gate delays. LS| uses the process in its LCA10000 compact-
ed gate-array family. O

MOSEL DELIVERS 256-K SRAMs WITH 55-NS ACCESS TIMES

Mosel, a Sunnyvale, Calif., newcomer to the growing ranks of static RAM
suppliers, is trying to leapfrog to the head of the class with the an-
nouncement of a 32-K-by-8-bit device with a 55-ns access time—one of the
first 256-K SRAMs to market. The chip, the MS62256, draws Iess than 1 pA
in standby mode and typically operates at 60 mA. It's the sixth product from
the three-year-old company, which plans to offer a full line of SRAMs and
specialty memories, such as dual-port, first-in/first-out, and application-specif-
ic devices. The MS62256 is priced at $45 to $95 in lots of 100, depending on
speed, and will be available in 12 to 18 weeks. O

TI OFFERS PROGRAMMABLE ARRAY LOGIC WITH MACROCELL OUTPUTS

wo bipolar, programmable-array-logic devices from Texas Instruments Inc.

are functionally equivalent to the sole-sourced AmPAL22V10 chips from
Advanced Micro Devices Inc. The parts contain a programmable macrocell
that lets users implement more complex output functions than they can with
standard programmable arrays. In 1,000-piece quantities, the speed-sorted
25-ns 22V10A device is priced at $15.84 each in plastic DIPs. The 35-ns
22V10 costs $10.08 each. Programming firmware is due in January. O
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minal can compare to the
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The GR-1105's screen is
brighter than anything else in
its price class. It's also sharper.
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And sixty times more address-
able points (32K x 32K).

Plus the GR-1105 is perfect
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The ultimate goal of any com-
puter system is performance.
Whether it’s for a high-perform-
ance workstation, a high-speed
LAN, a telecommunications sys-
tem,or any other advanced system.

That kind of high performance
canonly be achieved by eliminat-

plications.

tuwe, |
%

ia ing the bottlenecks inherent intra-

ditional designs. Designs based
on outmoded architectures.

Today'’s designs need a micro-
processor built from the ground
up with brand new architecture.
For today’s brand new high-
performance systems.

Which is where Fairchild’s
CLIPPER™ microprocessor
comes in.

CLIPPER means performance.
CLIPPER is optimized for
throughput. It provides system
performance greater thana VAX™
8600 — over five times that of a
VAX 11/780 running VMS™
CLIPPER features copy-
back caching, which delivers a
15%-20% system performance

improvement over other caching
schemes. And a streamlined in-
struction set that combines the
simplicity and performance of a
hardwired CPU with a set of
high-level instructions.
CLIPPER features highly
pipelined processing. Which

makes for truly exceptional
throughput.

Its dual-bus architecture
delivers up to 133M bytes/second
to the CPU - roughly five times
the bandwidth of traditional
single-bus implementations.

An IEEE-standard Floating
Point Unit is integrated onto the
CPU to reduce communication
overhead, and two mainframe-
style 4K-byte caches provide
memory access time as fast as
one clock cycle.

Good things really do come
in small packages.
CLIPPER’s speed and
performance weren't enough,
however. We made it the most
highly integrated solution in

Well, it was here a second ago.

existence. And put it into a pack-
age that addresses the needs

of today’s designer like nothing
else can.

On a small 3.0 x 4.5-inch
module, we've combined a CPU,
an on-chip FPU, two Memory
Management Units, and a com-
plete cache memory subsystem.
And using just 8K bytes of cache
memory, CLIPPER delivers
performance that competitive
designs need 128K bytes of cache
to equal. Allowing CLIPPER to
outperform board-level imple-
mentations that use over five
times the board space.

CLIPPER. It fits in practically
anywhere.

Because CLIPPER packs
so much performance into such
a small package, it can fit into
places and applications other
systems can't — on a desktop, in
a portable package, you name it.

And it comes with all the
support you need to make your
product happen. Including
a CLIPPER port based on the
UNIX® System V operating
system. Optimizing FORTRAN,
C and Pascal compilers. Plus
an assembler. Or you can choose
a VAX cross-support package.

You'll also enjoy ongoing,
expert advice from our applica-
tion engineers and systems desig-
ners, in every sales office and
FAIRTECH ™ Design Center.

For more information, call The

Fairchild

Customer cllppin

Informa-

tion Center, 1-800-554-4443.
CLIPPER from Fairchild.

It’s fast becoming your only real

choice.

©1986 Fairchild Semiconductor Corporation. CLIPPER
and FAIRTECH are trademarks of Fairchild Semiconductor
Corporation. UNIX is a registered trademark of AT&T.

VAX and VMS are trademarks of Digital Equipment
Corporation.

We're taking
the high ground.

FAIRCHILD
[ —
A Schlumberger Company
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The power to
free up
workstations
from compute
® intensive tasks.

As every electronic engineer knows, there are some tasks
no technical workstation can adequately handle. Design steps
like logic simulation and design file verification are incredibly
compute-intensive. Put them on a workstation and instead of
working, you wind up waiting.

Now there’s the VAX 8800™ system with mainframe power.
It runs the same operating system, networking software and
applications as our workstations. So a VAX 8800 can do all the
time-consuming, number-crunching tasks, while the work-
stations concentrate on doing what they do best — delivering
exceptional graphics at tremendous speeds.

For more information on the VAX 8800 system, write:

Digital Equipment Corporation, 200 Baker ™
Avenue, West Concord, Massachusetts mnaﬂuan
01742. Or call your local sales office.

© Digitul Equipment Corporation 1980, The Digital logo. VAX 8800 :nd VAXstation are trademarks of Digital Equipment Gorporation
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IBM BRIDGING SCHEME ROILS
THE LOCAL NET COMMUNITY

NOVEMBER 27, 1986 |

IS BIG BLUE TRYING TO ISOLATE ITS TOKEN RING FROM OTHER LANs?

DALLAS
Btidges have suddenly become a
burning issue for the local-area net-
work industry. A fiery debate is raging
over a controversial internetwork bridg-
ing scheme proposed by 1BM Corp. Ofh-
cials guiding the 1EEE’s 802 network
committee are asking voting members
to remain cool long enough to sort out
the technical issues.

Angry opponents to IBM's proposal
accuse the computer giant of trving to
isolate its token-ring networks from
Ethernet and token-bus LANs. They say
the proposal introduces a source-routing
scheme that’s incompatible with bridg-
ing specifications that have already
been set by the IEEE 8021 inter-
networking subcommittee. Adding to
their irritation is the belief that [BM
mayv be trving to circuimnvent the 802.1
panel by adding source routing to the
802.5 token-ring specification.

Some Ethernet supporters have object-
ed to letting the 802.5 subcommittee ad-
dress the bridge issue, because they be-

IBM. The 802 executive committee 15 at-
tempting to set up an adminis-
trative structure—some sup-
port a special task force—to

lieve it is heavily under the influence of

route-setting nodes are called transpar-
ent bridges in the 802.1 specification.
Transparent bridges between LANS
must make routing decisions and attach
addresses to data crossing between
nets. They generally store downloaded
address tables, although some can learn
addresses dynamically. Either way, IBM
savs the address-lookup times and asso-
ciated costs of transparent bridges
cause trouble for rings—troubles that
will worsen in future 16-Mb/s rings.
At the heart of the bridge debate is
where internetworking overhead will be
located: in each attached computer, or in
the bridge nodes tving LANs together.
IBM has built its token-ring bridging
system atop the connection-oriented
data-link layer of the International Or-
ganization for Standardization reference
networking model. IBM proposes to use
Type-2 logical-link control, which per-
forms some higher-level LAN services
usually reserved for the network and
transport lavers of the ISO model.
Older standards for other LANs have
been built on a simpler Type-1 logical link
control without those higher-level ser-

SIGN UP HERE FOR TOKEN-RING RIGHTS

vices. Opponents to IBM’s proposal com-
plain that most of those networks would
have to be modified to use source routing.

Networks based on collision-sensing
multiple-access technology with collision
detection. such as Ethernet, allow trans-
parent bridges 60 us or more to attach
addresses, estimates Robert Donnan, a
retived IBM staff member and chairman
of the 802.5 subcommittee. “If vou buff-
er incoming transmissions, vou can in-
crease the average time with CSMA/
CD,” he notes. “The transparent bridge
appears the best for CSMA/CD.”

But, he adds, bridges attached to 4-
Mb/s token rings would slow the net-
work if thev have to set the most-signif-
icant bits of the source address, which is
used as a frame-routing indicator. On a
16-Mb/s  ring, a transparent bridge
would have only 7 us to set the bit.

The Type-2 logical link control and
source routing enable IBM to maintain a
LAN environment compatible with its
Svstems Network Architecture main-
frame environment. “Like it or not, SNA
is here and will probably stay for a long
time. It will be necessary to do these

deal with IBM’s proposal.
IBM executives in the Coni-
munication Products Division
in Research Triangle Park,
N. C., deny that the company
is trving to undermine the
802.1 panel's work. Daniel
Pitt, the designated stan-
dards-project authority for
networks for IBM, says the
company’s proposal is based
on technical considerations.
Pitt claims that token-ring
systems  are under severe
time constraints when it
comes to setling bits in ad-
dress frames. He does not
think that routing bits, which
are needed to send data
across multiple networks, can
be set fast enough by a
bridge that must determine
addresses without help from
the sending node. These

L —
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Local-area network vendors
may be annoyed by royalty
negotiations with the origina-
tor of the token-ring concept,
but they’re signing up never-
theless. Token-ring inventor
Olof Soderblom, who settled
a key license pact with IBM
Corp. in 1980 and received a
U.S. patent one year later,
says about 17 agreements
have been reached with LAN
suppliers. Another 10 are
nearing settlement, and So-
derblom says his agents are
now in contact with another
20 companies, which have ei-
ther announced products or
indicated interest in using to-
ken-ring technology.

But Soderblom says he has
decided not to legally pursue
the makers of token-ring chip

sets. “It is impractical to Ii-

OLOF SODERBLOM

cense the token ring at the
chip level,” he says. That
should come as good news to
product managers for the
TMS380 token-ring chip at
Texas Instruments Inc. in
Houston. who have been un-
der the impression that TI
was still negotiating with So-
derblom. Still, TI’s customers

are faced with the royalty en-
tanglement, adds Robert M.
Metealfe, chairman of 3Com
Corp. The Mountain View,
Calif,, company is itself
caught in the awkward posi-
tion of shipping TMS330-
based token-ring products
without a license agreement.

“A lot of people are paying
what seem to be extraordinary
rovalties,” says Metcalfe, who
believes the IEEE 802 commit-
tee should have insisted on
public access to token-ring pat-
ents before making the IBM
Token Ring a standard. “The
IEEE knuckled under to IBM.
Having threatening legal let-
ters sent out [from Soder-
blom] to anyone who breathes
a word of interest in token
rings has got to be chil
ling.”  —J Robert Lineback

29



PARALLEL COMPUTERS

A LOW-COST, HIGH-SPEED VISION SYSTEM

HORSHAM, UK
AIO -year-old university research pro-
ject has evolved into an affordable
high-speed vision system that is attract-
ing interest in many quarters, from in-
dustrial users to police departments to
the U. S. Department of Defense. Called
Clip, for cellular-logic image processor,
the system uses a fine-grained parallel
architecture that will process images up
to 2,000 times faster than conventional,
serial processors, according to its mak-
er, Stonefield Systems ple.

Equally important, an extensive li-
brary of software has been developed
for the machine. Clip comes with soft-
ware for applications as diverse as fin-
gerprint analysis, X-ray sorting, and air-
craft identification. This is significant
because only a handful of similar paral-
lel image-processing systems have been
built, and very little software for such
machines exists.

Work on Clip dates back to 1976,
when- Michael Duff, now a professor at
University College, London, started de-
veloping a large-scale parallel array pro-
cessor. Seven years ago, his project cul-
minated in a 96-by-96 array of 1-bit pro-
cessors. “We believe this was the first
one built in the world,” says Bill Consi-
dine, Stonefield’s managing director.
Then Duff developed the system'’s soft-
ware to the point where it has become
viable as a commercial product, Stone-
field believes. The Horsham company
has licensed the Clip design from Duff
and his university backers.

A 64-by-64-processor system can find
one dropped stitch in a piece of textile in
0.1 s, a task that takes a DEC PDP-11/
64 a full minute. When Clips with big-
ger processor arrays are built, they will
do the job even faster, Stonefield says.

Few commercial parallel-processing
engines have capabilities comparable to

Computer from Pixar, San Rafael,
Calif., for example, has only four pro-
cessors, so it is not a fine-grained, one-
processor-per-pixel system like Clip. The
Connection Machine from Thinking Ma-
chines Corp., Cambridge, Mass., could
approximate Clip’s capabilities—it con-
tains 65,535 1-bit processors—but it is a
$3 million general-purpose computer.
Clip not only is designed for image pro-
cessing, but is far less expensive. Stone-
field expects most of its sales will con-
sist of 32-by-32-processor systems,
priced at about $142,000 each.

The processor array comprises a num-
ber of cards, each carrying processors
for an array of 32 by 4 pixels. Usually,
32 bits or less of local 1mage memory

32

Clip’s for the price. The Pixar Image |

some 100 image-process-
ing functions, including

HOST COMPUTER (INTEL 286/310)

image enhancement using
high-speed thresholding;

1

AND PERIPHERALS

feature enhancement and
noise reduction; measure-
ment of area, perimeter,
and angles; and object rec-
ognition. Applications in-

ARRAY CDNTRDLLERH

IMAGE MEMORY

IMAGE ENGINE. Large arrays of 1-bit processors—32 by 32 and
up—are the heart of Stonefield image-processing systems.

VIDED INPUT VIDED OUTPUT clude pattern recognition,
AND FRAME AND FRAME component mspection, sur-
BUFFER BUFFER . i
face inspection, target
T l analysis, surveillance,
seismological surveys, and
FROM 70 o
CAMERA MONITOR X-ray classification.

From Stonefield’s point
of view, the most impor-
tant applications will be
industrial. The 13-year-old
company specializes in in-

are associated with each processor. Ex-
tra image-store cards can extend this to
up to 2,048 image planes.

The system’s video-input boards can
take standard images from television-
signal sources, charge-coupled-device or
line-scan cameras, and satellite picture-
data files. Video-output boards display
the processed image on a monitor. The
host computer is based on an Intel
286/310 system and runs under Xenix.

Clip’s software lets it take small sec-
tions of a large, high-resolution picture
and analyze it by sections. For example,
a 32-by-32-processor Clip could analyze a
256-by-256-pixel picture in 64 sections.

A library of subroutines callable from
the user’s C-language program contains

dustrial-control systems.
“Machine vision has become a hot sub-
ject. People are building systems con-
trolled entirely by robots,” says Consi-
dine. ‘“But there is little or no automa-
tion in the inspection systems,” which is
where Clip could be brought to bear.
Stonefield’s beta-site applications in-
clude surface inspection of aerospace
material, textile inspection, and checking
of electronic components. The first pro-
duction model, a 32-by-32-processor ar-
ray, was delivered at the end of Septem-
ber to the U.S. Defense Department.
The DOD has also ordered a 128-by-128-
processor version. The Pentagon is be-
lieved to be experimenting with using
Clip in aircraft-recognition systems.
-Steve Rogerson

TO PERSONAL

GRAPHICS

IC ADDS HIGH-END GRAPHICS

COMPUTERS

SAN DIEGO
The sophisticated color graphics that
have helped make high-end work sta-
tions indispensable engineering tools are
on the verge of spilling over into person-
al computers. The road to high-perfor-
mance color graphics—which require
video-data rates above 100 MHz and pre-
| cise control of high-resolution bit-
mapped displays—is being paved in
large part by a single-chip back-end sub-
system called a Ramdac.

The Ramdac—a proprietary design of
Brooktree Corp. that combines random-
access memory with digital-to-analog
converters—vastly simplifies the design
of the analog and digital circuits that

stand between a graphics system’s

frame-buffer memory and the color
monitor. This has been the toughest
part of a graphics system for digital-
oriented engineers to design. Now, the
appearance of a low-cost Ramdac will
likely hasten the penetration of personal
computers into desktop publishing and
other markets driven by high-resolution
graphices.

The 454’s introduction signals an im-
portant new phase for graphics, says
market consultant William I. Strauss of
Forward Concepts Inc. in Tempe, Ariz.
“It's the first round of sophisticated
chips for personal-computer color graph-
ics. Within six months, we'll see a lot
more.” The boom in desktop publishing
is inspiring users to apply graphics in
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CMOS 64K SRAMs hit 25 ns.

New Static family achieves faster speed and lower power
with innovative architecture, proven process.

l]
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Bit Lines s‘l.ocal Word Line

Unique design features provide both
lower power and 25 ns speed for a new
family of 64K and 16K CMOS Static RAMs
available now from Motorola.

The MCM6287 is a 64K x 1, the MCM6288
is a 16K x4 and the MCM6268 is organized
in 4K x 4.

Rows vs. columns.

A reversal of the traditional Row-
Column architecture runs the bit lines
across the short dimension of arrays sep-
arated into 8K blocks.

The resuliant bit lines are one-fourth the
traditional length, significantly reducing
resistance and capacitance for a tremen-
dous speed increase. And, only one-eighth
of the chip is powered up at a time, so
power consumption is held to the absolute
minimum.

Patented power down
boosts speed.

Another speed boost is achieved by
a patented circuit which allows power
down without any speed penalty. The
result is that access from Chip Select is
the same as from Address Valid—25 ns.

Proven, volume technology.

Although these SRAMs are among the
first to utiize double metal, they are fabri-
cated in standard double poly, 1.5 micron
CMOS. Soit’s a case of SRAM perform-
ance achieved through innovative design,
produced in a proven process that’s years
along the experience curve.

Motorola’s newest
fast Static RAMs

Device Oy Speedins) | Icca(mA) | Production

MCMo6287 | 64K« 1 2535 | 70,60 Now
MCMe6288 ' 16K=4 253 | 970 Now
MCMe6268 | 4Kx4 2535 | 9070 Now
MCMel64 | 8Kx8 4555 | 90,80 Now
MCMel68 | 4Kxd 4555 | 80 Now
MCM2018 | 2Kx8 35,45 150 Now

1

One-on-one design-in help.
Get an engineer-to-engineer update on
designing-in these great Motorola SRAMs.

1-800-521-6274

Call toll-free any weekday, 800 a.m. to 4:30
p.m, MST, from anywhere in the U.S. or
Canada. If the call can’t cover your needs,
we'll have a local engineer contact you.

For information,
send the coupon or \//\V@ Tre
write to Motorola

Semiconductor ' V( )Ll I
Products, Inc, PO. M-
Box 20912, Phoenix, ¢ lnt'\n in

team:.
@ MOTOROLA

AZ 85036

et ettt

To: Motorola Semiconductor Products, Inc. PO. Box 20912, Phoenix, AZ 83034
Please send me more Motorola fast Static RAM information.

|

|

I Name —_— ==

l e . l

e Title S S
l [ . l
l :- onmma east Company — — l
: Address s :
1§
| City — State Zip |
| . |
Call me ( )
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More options for every
design. Every mode.
Everybody’s need for
practical solutions.




Now AMDP makes it casier to
design with fiber opties. And to
bring fiber optics into practical
application., With the broacdest
selection of single-mode and multi-
mode interconneet products
available anywhere,

The newest? Our 2.5mm
threaded or bayonet styles which
offer high performance and inter-
mate with current single-mode
connecetors.

220 Mb/s. Available in
either short or long
wavelengths. Trans-
ceiver plugs into a
standard RS-232 port /&
for instant fiber optic
capability.

Cable and cable assemblies.
Connectors and splices. Active
device mounts. Transmitters,
recelvers and transceivers. And
the technology you heed — board
level to network level —to ereate
and maintain your entire system.

And —as yvou might expecet from
AMP —all our interconnect

AMF and OPTIMATE are trademarks of AMP Incerporated

products and application tooling
are designed for simplicity, preei-
sion and speed. Just the praetical
help you need to put bright ideus
to work.

Call (717) 780-4400 and ask for the
AMP OPTIMATE Information
Desk. Or write AMP Incorporated,
Harrishurg. PA 17105-3608.

ANP Interconnecting ideas

Transmitters and receivers offer
logic level compatibility at data
rates from 25 Mb/s to

[
RS-232C OF \ﬁ

- TRANSCEN &7

-
PN 501352 u

Easy-access patch panel
systems simplify net-
work implementation
with our tunable

spring splices or

our no-epoxy/no-

polish mechani- 4

cal splice for

multi-mode

use.




ways they never thought of before, says
Strauss.

Brooktree, of San Diego, introduced
the first Ramdac last year. Called the
Btd51, it is a monolithic CMOS device
that operates at up to 125 MHz and re-
places 20 to 30 parts, mostly expensive
and power-hungry emitter-coupled-logic
chips for multiplexing, interface logic,
and control circuitry. The 451 has been
snapped up by makers of high-resolu-
tion graphics gear, a large percentage
of whom use it in their latest-generation
hardware. But the 451's tab of about
$100 per chip remains far too costly for
personal-computer makers and suppliers
of add-on graphics boards.

However, these vendors badly want
sophisticated color graphics. Brooktree
is accommodating them with a CMOS
Ramdac that at 110 MHz runs almost as
fast but costs only $40. The new Btd54,
now being produced in sample quanti-
ties, supports fewer simultaneous col-
ors, 17 from a palette of 4,096 colors,
compa.red with 259 from a palette of the
same size for the 451. But otherwise it

retains most of the important features
of the 451, notes Jeffrey R. Teza, direc-
tor of product marketing.

Brooktree had been reluctant to devel-
op a chip for the personal-computer mar-
ket, preferring instead to devote more
design energy to higher-performance
Ramdacs. But potential users would not
give up. “They pried it out of us,” says
Teza. “It’s truly a market-driven part.”
The attraction, besides the price and
functionality, is its architecture, which is
pin-compatible with the 451.

A Ramdac provides circuitry for the
fastest part of graphics: controlling the
color monitor and refreshing the screen
at the same time that the system’s
frame buffer is updated. The 454 chip
carries a 16-by-12-bit bank of RAM used
as a color palette, or color-lookup table,
and three 4-bit DACs.

DUAL-PORT RAM. The Ramdac architec-
ture supports a display of 1,280 by 1,024
pixels, with up to 4 bits of image data
per pixel, plus another bit for overlay
data. A special 1-by-12-bit overlay pal-
| ette simplifies designing in cursor and

SMART SCANNER READS ROUGH DRAWINGS

screen-grid functions, solving what is
said to have been a ticklish problem for
graphics designers. Another of the 454’s
major advantages is that it has a dual-
port color-palette RAM: there are sepa-
rate paths for pixel and microprocessor
data, so screen refreshing can continue
while new palette selections are entered
into the RAM.

The frame buffer interfaces with the
454 at up to 28 MHz through four TTL-
compatible pixel-data input ports. Inter-
nal multiplexing of the pixel data allows
the Ramdac to maintain the 110-MHz
video-data rates that Teza says are
needed for sophisticated color graphices.

Brooktree knows it could be poised to
have its first chip to find a volume mar-
ket, Teza says. The firm’s other prod-
ucts address markets with volumes in
the tens of thousands, far less than the
potential of the personal-computer busi-
ness. In addition to makers of graphics
systems, several add-on personal-com-
puter graphics-board suppliers are dis-
cussing buys of 50,000 devices and
up. ~Larry Waller

MUNICH
COupling artificial-intelligence tech-

niques with a scanning camera
yields Siemens AG a setup that can en-
ter even rough drawings into a comput-
er-aided-design system. What's more,
the high speed of the operation means
that graphics can be entered in as little
as 10% to 20% of the time required by
conventional graphics-input techniques.
The Siemens technique—so far un-
named—also considerably reduces the
chances of human error during the in-
put process, says Eckart Hundt, a lab-
oratory manager at the West German
company’s Corporate Research Center
in Munich.

The experimental setup developed by
Hundt’s team can take a rough sketch
of a circuit diagram, drawn by hand
without attention to detail, and reduce it
to its symbolic elements. The lines don’t
have to be straight and precisely termi-
nated, nor do the circuit symbols need
to be drawn or oriented exactly in the
diagram. Accompanying text, such as
component designations and specifica-
tions, can be handwritten as well.

Siemens is demonstrating the tech-
nique for recognizing circuit diagrams,
but the company says it is easy to load
the system with symbols for other types
of graphies, such.as flow diagrams, con-
struction drawings, or maps. The tech-
nique could replace keyboards, mice,
and digitizing pads as input devices for
computer graphics in such applications,
LSiemens Suys.

Conventional graphics-input methods
rely on commands from a keyboard or a
mouse. Entering them takes time, and
so does the method in which a stylus is
used to pick off the coordinate points of
lines on a drawing placed on a tablet or
pad. Not only are these methods slow,
they are also subject to human error.

With the Siemens technique, human
intervention is kept to a minimum. First,
a charge-coupled-device camera scans
the rough sketch—typically, a page
measuring about 8% by 11 in. The cam-
era outputs a digital signal that is fed
line by line to a computer and stored as

HUNDT: Cameras and Al software may replace conven-
| tional ways of entering drawings into CAD systems.

a bit map in the computer’s random-ac-
cess memory.

The program that Hundt and his asso-

ciate Gerd Maderlechner have devised
runs on a Digital Equipment Corp. VAX
computer. Using pattern-recognition
methods, the computer separates the
text from the graphics. If the text is
machine-readable, such as hand-printed
block letters and figures (but not seript),
the computer identifies each character
in the text by means of optical character
recognition, converts the characters into
ASCII code, and stores the code in the
same bank of RAM as the drawing data.
This memory has a typical ca-
pacity of 2,000 by 3,000 bits or
{ pixels—sufficient ~ for  the
| amount of graphics and text
that can fit on a lettersize
e sheet.
The program’s main task is to
B transform the raster image into
a symbolic description. It does
this by breaking down the
graphics into individual line ele-
ments and determining the coor-
dinates of their ends.

Defining a line with just two
coordinates results in a big re-
duction in data, which, Mader-
lechner points out, “significantly
raises the technique’s processing
speed.” The system also speci-
fies the points at which lines
branch off or join each other.

Next, the software determines
whether the line elements repre-

36

Electronics/ November 27, 1986



Burr-Brown came to Livingston for the workforce.

For Burr-Brown, the requirements for their European location
were relatively straightforward.

A clean environment, modern facilities and direct transport and
communication links with continental Europe.

They found all this in Livingston, Scotland.

A town purpose-built for new industries situated at the heart of
one of the greatest concentrations of electronic companies in Europe.

And they found much more.

They found investment grants of up to 35%, rent-free periods
plus European Community assistance. They found Kirkton Campus, a
high-technology park ready-made to receive them.

And they found us.

A Development Corporation that could help them develop at
every turn and a workforce that was both skilful and conscientious.

In Burr-Browns words, one whose productivity was ‘second to

none in the world. |
A 20 minute drive down the M8 CT 06870, Tel: (203) 629 3496.
mOtorway a'nd they’re iIl Edinbllrgh' for my company. BLOCK LETT=RS PLEASE
Scotlands capital city and a distinguished I'T.
community that's home to no less than four | "
"Technology Transfer units. Fosition
Including Wolfson Micro electronics | ©™»
Limited and the Centre for Applications rddress
Software Technology.

"Today, Burr-Brown is one of a long list

of blue chip Livingston residents with firm | “°“* W
plans for expansion. werrene Ay
A list that we can offer you every MAKE IT IN

incentive to join. LIVINGSTON

To: C. Anne Robins, PO Box 345, Old Greenwich,

Prove that Living:iton is Europe’s most logicat location

| Europe's most logical location. |
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sent straight or curved lines. Through
the use of AI concepts, the elements are
compared with models stored in a sym-
bol library, and the computer checks to
see whether these elements represent
simple lines or an arrangement of
straight and curved lines that make up
symbols for, say, resistors, diodes, or
transistors.
LOGICAL TEXT. While this classification
process takes place, the program deter-
mines where the connections should
go—for example, from the emitter of
one transistor to the base of another.
After the graphics are completely re-
solved and diagnosed, the text portions
of the page are inserted at the appropri-
ate locations. For instance, a transistor
designation and its value are placed
next to the transistor to which they logi-
cally pertain.

After the Siemens software has ana-

lyzed a drawing, it generates a file that
can be processed in the CAD system.
The CAD system can then be used to
print out a clean drawing, complete with
symbols and all interconnection lines. It
can also be used for making up, say, a
components parts list and for numerical
simulations of the circuit.

Of course, it is possible in some cases
for a person to do a better job of read-
ing and interpreting a relatively sloppy
drawing than the machine can. If text
overwrites a graphic symbol, for in-
stance, the software will be foiled.

Hundt concedes that Siemens is not
alone in pursuing this kind of work. Sev-
eral Japanese companies, he says, have
reported similar activities at technical
meetings. But none of those schemes,
he believes, are flexible enough to cope
with rough sketches the way the Sie-
mens technique can. ~John Gosch
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TROY, MICH.
Amorphous silicon is the basis of a

radical departure in hybrid circuits:
what amounts to a universal substrate
with interconnections that can be pro-
grammed to suit the user’s application.
The new substrate comes from Mosaic
Systems Inc., the Troy company that
has been laboring for four years to pro-
duce wafer-scale circuitry.

The new product line, called Unipro
SCB for universally programmable sili-
con circuit board, does make use of wa-
fer-scale techniques in the programma-
ble interconnections. The company says
Unipro SCB can dramatically shorten
hybrid development cycles because us-
ers can simply adapt the programmable
substrate rather than having to come up
with an application-specific board to
hold diced chips and other components.

Mosaic proposes to replace g 7
conventional  fixed-connec-
tion, multilayer, ceramic hy-
brid boards with an off-the-

wiring used in conventional fixed-wire
hybrids, while cutting hybrid develop-
ment cycles down to three weeks from
five months or more for complex multi-
layer ceramic circuits, Mosaic says. The
method also allows chips to be packed
up to 10 times denser than they are on
conventional hybrids, the company says.

Mosaic is targeting both commercial
and military markets with Unipro SCB.
It has already made deliveries to Wes-
tinghouse Electric Corp. and is negotiat-
ing an order with General Electric Co.

One hybrid user impressed with the
technology is Ted Bates, an avionics de-
sign specialist at Boeing Military Air-
plane Co., Wichita, Kan., who says he’s
always “looking for the point where
technologies jump in a revolutionary
way.” Mosaic’s method, he says, “looks
llke it could be one of those.”

shelf silicon substrate incor-
porating a built-in grid of
metal lines and amorphous-
silicon vias that can be pro-
grammed electrically for con-
necting surface-mounted,
wire-bonded chips. Power and
ground layers are included
on the substrate.

The Unipro substrate elimi-
nates the substrate-surface

DENSE. One 1-in.-by-1-in. tile of
this two-tile Mosaic Unipro hybrid
carries eight memory chips.

11111111111111111111111
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| Mosaic started up in 1982 with the
goal of developing a true wafer-scale-
integration technology. The company in-
tended to use its programmable inter-
connection technology to overcome the
complex discretionary-wiring problems
associated with linking functional un-
diced chips on a wafer [Electronics-
Week, Apr. 8, 1985, p. 25].

But the Unipro product line, at least
initially, is aimed at the less ambitious
| hybrid approach. Mosaic is offering the
line in two substrate sizes—one a 4-in.
wafer, the other a downsized 1-in.-by-1-
in. segment that can be tiled with other
segments to build up larger substrates.

Mosaic will offer Unipro wafers and
segments three ways. They will be avail-
able programmed to a customer’s speci-
fications or as completely assembled
and tested hybrids. The company will
also sell Unipro raw substrates that can
be programmed and then tested by an
end user or a hybrid manufacturer us-
ing modified programmable read-only-
memory equipment. Mosaic is working
with Data 1/0 Corp. of Redmond,
Wash,, to develop an interface board for
IBM PC AT-based control of that pro-
cess, says Albert A. Bogdan, Mosaic’s
director of marketing.

VIA LINES TO GRID. Each Unipro sub-
strate incorporates a grid of metal lines,
composed of layers of parallel lines. The
layers are insulated from each other by
a layer of amorphous, or nonerystalline,
silicon. The substrates are programmed
by applying a voltage at the appropriate
paths, causing the insulating amorphous
material where two lines cross to cry-
stallize and become a conductive via. A
large number of such vias connect the
metal lines in a pattern that links the
| chips into one circuit.

l The 1-in.-by-1-in. Unipro segments pro-
vide 101,061 programmable via points
organized into 36 cells. Each cell can
accommodate one small-scale integrated
circuit. Larger chips cover more cells.

The greatest interest in the line so far
is among defense contractors. The Wes-

BONDED. Connections to chips mounted on
substrate are made with bonded wires.
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ADUANTAGE
OF THE
HIGHEST-
PERFORMANGE
2-BIT
MPU
AVAILABLE.

MOTOROLA'S

20 CAE-workstation vendors,
19 office-systems manufacturers,
14 factory-automation builders
and 32 single-board CPU
designers do.

You should, too.

@ MOTOROLA
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Du Pont delivers
high-tech cable assemblies
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No one makes it easier than Du Pont
to meet your high-performance cable
assembly needs.

High-technology cable assemblies should deliver
high signal speeds with low cross talk and excellent
control of EMI, RF1, and ESD. They should not
present quality, delivery, or performance problems.

That's why you should connect with Du Pont.
And get computer-designed assemblies fabricated
fast and backed fully.

You'll avoid the headaches of in-house design-
ing, specifying components, receiving, managing in-
ventories, assembling, and testing. And you'll have
one source responsible for the entire project.

Complete design flexibility.

Du Pont's engineers use CAD and computer
simulation programs plus cable and connector devel-
opment facilities and model shops to create the
designs you need. Or, we may be able to combine or
adapt existing components that will be compatible
with your needs. And, as an integral part of Du Pont
Electronics, we can help solve material and other
electronic technology problems.

Responsiveness and responsibility.

With 36 years of experience in terminals,
moldings, plating,and connector assemblies, we have
the know-how to deliver your prototypes in weeks, not
months.

We manage every step from internal manufac-




without

high-tech headaches.
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‘ tinghouse Defense and Electronics Cen-
| ter in Baltimore, for example, is testing
assembled units supplied by Mosaic that
pack 1.1 Mb of static random-access
memory, using 24 chips on a 1-by-2-in.
(two-segment) tiled substrate.

GE, likewise, is planning to use the
Mosaic technology in a classified Strate-
gic Defense Initiative application that
requires high chip density and low
mass, says Jules Ehland, a technical
staff engineer at the firm’s Space Sys-
tems Division in King of Prussia, Pa.

In 1,000-unit quantities, the unpro-
grammed segments will be offered at
about $50 to $55 each, says Bogdan. The
4-in., wafer-sized substrates will carry

| 240 cells programmable through a total

of 1,606,800 vias and will sell for $1,200
when preprogrammed by Mosaic.
Mosaic has licensed VLSI Technology
Inc. of San Jose, Calif, as a second
source of the wafers and the packages
that use them. It also plans to sign up
hybrid makers to do programming and
assembly. ~Wesley R. Iversen

‘A SIMPLER WAY TO MOUNT
HIGH-PIN-COUNT MODULES

ROGERS, CONN.

aking the connection between the

several hundred pins of a multichip
module or a pin-grid array package and
a printed-circuit motherboard usually re-
quires a very complex and costly socket
or zero-insertion-force connector. An ap-
proach developed by Rogers Corp.,
though, offers an alternative: a much
simpler and less expensive pinless grid
array consisting of Z-shaped conductors
that are inserted into a foam elastomer
sheet, which in turn is compressed be-
tween the chip module and the
motherboard.

The company, based in Rogers, Conn.,
says that its area-array connector pro-
vides not only a controlled contact force,
but also contact wiping during compres-
sion. The resulting connections maintain
low contact resistance, even when ex-
posed to a wide range of environmental
conditions, including vibration, relatively
high temperatures, and humidity.

Rogers declines to make specific esti-
mates of the cost savings provided by
the area-array connector. But it points
out that in addition to replacing a more
expensive type of connector, the new
scheme makes the motherboard itself
less complex and less costly to make.
No plated through-holes are required,
nor is any connector soldering needed.

The new connector provides indepen-
dent wiping action for each of its con-
tact points, as well as low overall resis-
tance. And nearly all of its design pa-
rameters can be varied independently,
providing a wide range of solutions for
connector design problems. For exam-
ple, denser arrays are possible than the
ones on 100-mil centers that Rogers has
run through environmental tests. Ar-
rays have been produced using 50-mil
centers, and techniques are being devel-
oped for making higher densities.

Rogers has made connection sheets
from both cellular urethane foam and

GOLD/NICKEL-CLAD
COPPER-CORE
CONDUCTORS

CLAMPING
ﬂ FRAME

ALIGNMENT
HOLES

HIGH-STRESS-RETENTION
CELLULAR ELASTOMER

{—'

M LTI LAER CIRCUIT BOARD

(a) ASSEMBLED

‘CONTACT PADS

ALIGNMENT POST P

[d nl_[n

nl_[d il
ULTICHIP MODULE

r: I

MULTILAYER CIRCUIT BOARD

(b) COMPRESSED

| *

SQUEEZE. Rogers’ elastomeric sheets are compressed to connect modules to pc boards.

silicone. The sheets are compressed be-
tween a board and a module—each hav-
ing arrays of contact pads—to make
positive contacts.

A foam-matrix elastomer was chosen
over a solid one, because the foam does
not displace the conductors when the
matrix is compressed. The foam has a
fine cell structure, which supports each
conductor evenly, and a low level of re-
laxation under stress, which provides a
low contact resistance that remains sta-
ble over time.

To develop a high-performance, high-
reliability system, Rogers engineers had
to select a conductor material with high
conductivity, low contact resistance
when mated to gold contact pads, and
high corrosion resistance. They found
that either gold- or nickel-clad copper
wire with a rectangular cross section of
10 by 40 mils worked well. Lengths of
the wire are formed into a 7 shape and
inserted into the elastomer sheets.

A prototype 400-pad connector with

connectors on 100-mil centers has been
built, and a 16-pad test unit has passed
a battery of environmental tests, accord-
ing to Scott Simpson, development su-
pervisor at Rogers. After 20 days at
85°C and 100% relative humidity, contact
resistance rose negligibly—from 3.3 to
3.7 mQ—for a urethane-based connec-
tor. A similar silicone-based connector
survived the same conditions for 40
days with no measurable degradation in
contact resistance.
CLAMPED TOGETHER. The connectors
can be used to mount a multichip mod-
ule of ceramic, glass-epoxy, or other
construction. An array of gold pads on
the module’s bottom side mate with the
contacts in the elastomeric matrix,
which in turn mates with the mother
board. A clamping frame holds the as-
sembly together.

Before assembly, alignment posts are
mounted on the motherboard. The con-
ductor-filled elastomeric sheet is placed
on the circuit board, and the module is
positioned atop that. Then the clamping
mechanism compresses the sheet.

As the multichip module contacts the
conductor surfaces, the conductors are
rotated about their centers in the foam
sheet. This rotation compresses the
foam under the ends of each conductor
to generate a contact force, while it also
scrapes oxide layers from pads and con-
ductors with wiping action—but the
pressure is not sufficient to deform the
conductors. The final position of the
module on top precisely determines the
amount of force generated at each con-
tact; this divectly corresponds to a
known contact resistance.

Rogers can supply prototypes of the
area array now. The company is initially
aiming at arrays the size of current pin-
grid arrays, or 144 pads. —Jerry Lyman |
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11986 Hayes Micracomputer Produets. Inc

A complete list
of things to know about

2400 bps modems.

Now that you’ve memorized itself in just 4 hours of annual across the ocean using Bell and

that, here’s a partial list of why a  use over long distance. CCITT standards.

Hayes® Smartmodem 2400" is 4. The tccﬁn()l()gy of the 5. The new Smartmodem

best for you. Smartmodem 2400 allows you 2400B"™ —a plug-in board for the
1. The Hayes Smartmodem to transfer volumes of files with  IBM PC and compatibles—allows

2400 allows you to communi- confidence across the city or synchronous and asynchronous
catc with the vast installed- ; . o communication through
basc of 300,1200 and 2400 the same Com port.
bps’‘Hayes-compatible”’ 6. You will also get
modems. The Hayes the Hayes standar§
Standard “AT"” Command Sct B 2-year limited warranty and the

allows you to use Smartcom II” opportunity to extend the war-
and other software that com- ranty to 4 years.
municatcs. / Best of all...you get Hayes.

2. Through synchronous/
asynchronous technologics, the
Smartmodem 2400 permits your
PC to access mainframes, minis,

And that’s all you ever really
have to know!

For more information or tech-
nical specs, contact your author-

and on-line services previously - ized Hayes dealer. Or Hayes
inaccessible through asyn- LY ~vs " directly at (404) 441-1617.
chronous-only modems. i 3{3 “‘e?}eS Hayes Microcomputer

3. The Hayes Smartmodem 4 Products, Inc., P.O. Box 105203,
2400 is efficient.. it pays for Say yes to the future with Hayes. Atlanta, Georgia 30348.

Circle 43 on reader service card
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© 1986 ATXT.

Introducing AT&T’s System 25,
a state-of-the-art small PBX that can help the state of your business.

Not to mention the state of Miss Osgood.

System 25—from AT&T’s Small Business
Connection—is an instant solution to out-
moded, over-the-hill equipment. It can give
any company with 20-150 telephones the kind of spe- =
cial features once found only on ‘‘big business’’ systems. iz
For instance, callers can reach everyone in your business without gomg through
the receptlomst Its unique Personal Dial Code allows your calls to follow you
around from office to office. And you can activate the code from any location on
your route.

System 25’s digital technology lets voice and data travel the same telephone
lines. So you can add computers or other data equipment now or whenever the
need arises.

What’s more, it doesn’t require special telephones. You can probably use the
traditional telephones you have now. That makes System 25 perhaps the most
cost-effective way to upgrade your phone system.

And it’s cost-effective after you upgrade. For instance, System 25 sends all
long-distance calls over the least expensive route. And keeps detailed records of
those long-distance calls so you can charge clients or track expenses. But most
Important, you know your telephone investment is protected, because System 25
1s from AT&T.

Plus, with System 25, Miss Osgood will have less work on her hands and a
permanent smile on her face.

For more information about System 25, call 1 800 247-7000.

AT&T’s Small Business Connection /1800 247-7000

This toll-free number connects you to the office in your area. In Hawaii call 1 808-946-2509.

== AT&I
= The right choice.

e
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Motorola M68000

Floating point coprocessor
has it all.

The MC68881 Floating Point Coproc-
essor serves M68000 Family and non-
Motorola pracessors with a blend of
complete conformance to the IEEE binary
floating point standard (754), the four basic
arithmetic functions, plus over 40 tran-
scendental and non-transcendental func-
tions including root values, trig functions,
logs, exponentials and hyperbolics.

All functions are worked to 80 bits of
precision in hardware, and it can break
the million Whetstone performance mark.

Versatile answers for the
need to communicate data.

The MC68661 is a universal synchro-
nous/asynchronous communications
controller for M68000 and most other 8-
and 16-bit MPUs. Receiver and transmitter
are double-buffered for efficient full- and
half-duplex operation. No system clock
is used.

It can simultaneously convert parallel
data from the MPU data bus to transmit-
serial data and receive-serial data to
parallel characters for MPU input.

The MC68652 is a single-channel serial
data device that recognizes byte-control
and bit-oriented protocols. It can operate
at 2 Mbit/sec.

Memory management support

for virtual memory environments.

Memory management for M68000
Family processors is performed by the
MC68851 Paged Memory Management
Unit and MC68451 MMU.

The MC68851 supports ademand-paged
virtual memory environment with the
high-performance 32-bit MC68020 MPU.

On-chip address translation minimizes
translation delays and maximizes system
performance.

The MC68451 provides address trans-
lation, write protection and task access
protection for MC68010-based systems.

-~ ASYNC Data Canm

= HandshaksTadem
“~ Controls

» Watchdog Timters
» Interrupt Corgrol

DMA moves and manipulates
data on multiple channels.

Three DMA Controllers of varied func-
tionality serve the M68000 Family.

The MC68450 performs high-speed
data movement and sophisticated data
manipulation in complex systems. It's pin
compatible with the MC68440 and ‘442.

The MC68440 moves blocks of data
quickly and efficiently on two independ-
ent DMA channels. Channel switching
and set up is also very fast.

The MC68442, with extra addressing for
32-bit MPPUs, is an expanded version of
the '68440.

iy Tlﬂus .
“Event Courters x
Puise Neasurerient \

General Purpose /0 interface supreme, with DUART,
Multifunction Peripheral and Interface/Timer circuits.

The MC68681 DUART has two inde-
pendent full-duplex synchronous receiver/
transmitter channels for direct M68000
MPU bus interface.

Receiver data registers are quadruple
buffered, and transmitter data registers
are double buffered to assure minimum
MPU intervention. Power for complex
data communications is from multi-
function 6-bit input and 8-bit output ports,
a 16-bit programmable counter/timer,
interrupt handling ability and a one-
megabyte/sec. maximum transfer rate.

Our MC2681 is otherwise identical,
but is without the M63000 bus interface.
The MC68901 multifunction circuit
serves microcomputer requirements,
via M68000 bus interface, with a single-
channel UART for data communications.
It has an 8-source interrupt controller, four
8-bit timers and eight parallel /O lines.
The MC68230 is a programmable inter-
face/timer with versatile double-buffered,
unidirectional or bidirectional, parallel
interfaces and an M68000 system timer.
It also has the full M68000 bus interface.



Peripherals Today
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versatility of the M68000 Family.

We put together the MC68000KIT and
gave it the irresistibly low price of only
$98 to make it easy and inexpensive for
you to experience the performance and
flexibility of the M68000 Family.

It has just what you need to create
three basic M68000-based systems.

You get: Three MPUs « MC68000, the
general-purpose standard for perform-
ance-intensive applications * MC68010
high-performance virtual memory MPU
* MC68008, a cost effective 8-bit MPU
with the 32-bit architecture of the ‘68000.

Six peripherals ¢ for DMA control, the
MC68440 provides two independent
DMA channels « the MC68230 handles

Chips for MAP Communications.

Motorola’s MC68824 is the only single-
chip implementation of the IEEE 802.4
Media Access Control sublayer of the ISO
Data Link Layer specified by MAP, the
GM Manufacturing Automation Protocol.

It supports serial data rates of 1, 5 and
10 Mbps, and relieves the host processor
of frame-formatting and token-manage-
ment functions.

The MC68184 Broadband Interface
Controller completely implements the
digital functions necessary for an IEEE
802.4 broadband modem as specified
in MAP.

$98 kit demonstrates the performance and

system timing and parallel 1/O require-
ments * the MC68681, MC68661 and
MC68652 are varied universal protocol
circuits for communications designs ¢ the
jack-of-all-trades MC68901.

The kit also contains the documenta-
tion you'll want for converting the nine
high-performance M68000 Family devices
into superior basic systems of your own
design.

The MC68D00KIT is available only
from authorized Motorola distributors,
so contact the distributor of your choice
and take advantage of this outstanding
$98 value today.

Special literature packs supply
product and application facts.

M68000 Family product literature has
been assembled into three special assort-
ments including brochures, technical
summaries and data sheets, benchmark
reports, application notes, technical
articles, etc.

The M68KPAK is an M68000 Family
overview, from chips and software
to board- and system-level products.

The M32BITPAK focuses on our 32-bit
products featuring the MC68020, with
material specific to the subject.

The M6BKCOMPAK is oriented to
communications, including MAF, X.25,
Bisynch, Asynch, etc.

X.25 Protocol Controller.

Motorola’s MC68605 implements level 2
of the 1984 CCITT X.25 Recommendation
Link Access Procedure Balanced LAPB.

It independently supports full-duplex
point-to-point serial communications
up to 10 Mbps generating link level com-
mands and responses. In transparent
operation (monitor mode), frames are user-
generated with the MC68605 providing
HDLC framing and CRC checking/
generation.

One-on-one design-in help.

Get an engineer-to-engineer update on
designing in Motorola’s M68000 Family.

1-800-521-62/4

Call toll-free any weekday, 8:00 a.m. to

4:30 p.m, MST. If )
Were

the call can’t cover

your needs, we'll

have a local appli- n ur
cations engineer eSIN-1N
contact you. te m

@ MOTOROLA

rTo: Motorola Semiconductor Products, Inc. -1
P.O. Box 20912, Phoenix, AZ 85036
Please send me the following information on the
| M68000 Family.
A O Floating Point Coprocessor
B (0 Memory Management
| CODMa Contral
| D O Kit Brochure. Kits available from authorized
Motorola distributors only. Contact yours.
] E O X25Protocol Control
| F O Communications Peripherals
G DB General Purpose /0
| H O Manufacturing Automation Protocol (MAP)
] Literature packs (one only) 0O M68KPAK
| OMB32BITPAK  OM68KCOMPAK
|

' City State Zip

303ELECS112786
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INTERNATIONAL NEWSLETTER

SIEMENS AND BASF JOIN FORCES TO FIGH IBM DOMINANCE IN EUROPE

———

West Germany's Siemens AG and BASF AG are teaming up to try to
undermine IBM Corp.'s dominance in Europe, by forming a company
that will sell Japanese-made IBM-compatible mainframes and peripherals. If
the company achieves its sales goal of more than $500 million in the first
year, with half of that outside West Germany, it would become Europe's
largest vendor of IBM compatibles. Europe’s installed base of medium- and
large-size mainframes—those costing $250,000 and up—is $15 billion, with
$8 billion of that representing IBM systems. Siemens, of Munich, brings to the
venture its experience in large mainframes, made for it by Japan's Fujitsu Ltd.
BASF, a Ludwigshafen company whose main business is chemical produc-
tion, brings to the venture medium-size computers, made by Hitachi Ltd. of
Japan, and peripherals from makers in the U. S. and elsewhere. The as-yet-
unnamed company, to be based in Mannheim, will open Jan. 1. O

Tl, PHILIPS, AND EUROPEAN SILICON STRUCTURES SET ASIC EFFORT

European Silicon Structures is setting its sights on the high end of the
continent’'s application-specific integrated-circuit market and is about to
announce an agreement to develop standard cells with two heavyweights:
Texas Instruments Ltd. of England and Philips International NV of the Nether-
lands. The year-old pan-European semiconductor company, based in Munich,
is expected to announce details of the deal early next month. It will involve
setting up a design house and a low-volume production house. Tl and Philips
already have a second-sourcing agreement dating from early 1985 on the
firms' twin-well 3-um CMQOS processes; it was extended earlier this year to
include 2-um standard-cell technology. The asic business is one of the few
European semiconductor markets not dominated by the U.S. or Japan. O

ASCIl CORP. WILL BE A VALUE-ADDED DISTRIBUTOR FOR Tl CHIPS

Ascii Corp. has cut a deal that makes the Tokyo software house a value-
added distributor of various products from Dallas-based Texas Instru-
ments Inc.—among them, graphics-system processors, digital signal proces-
sors, and token-ring local-area-network chip sets using IBM protocols. Ascii
expects to sell about $6 million to $9 million worth of TI products during the
first year of the agreement, which will also permit the company to work
closely with TlI's design center {0 develop software for future devices; Tt will
then offer that software overseas. The deal is the latest in what has become a
busy year for Ascii. So far, the company has ended a relationship with
Microsoft Corp. of Bellevue, Wash., [Electronics, April 7, 1986, p. 11], and
has agreed to form a chip-design partnership with Chips & Technologies Inc.
of Milpitas, Calif. {Electronics, Sept. 4, 1986, p. 50]. I

NEW EUROPEAN SATELLITE WILL CATER TO BUSINESS SERVICES

48

he European Space Agency’'s Olympus satellite due to be launched in

1988 will feature high-data-rate business services—and teleconferencing
over the K,-band (30/20 GHz) will be one of the first. On behalf of the British
National Space Centre, England’s ESA representative, the Royal Signals and
Radar Establishment has placed a $1.5 million order for an advanced K,-band
earth station to communicate with Olympus. The station, ordered from Marconi
Defence Systems Ltd., will have a solid-state. 20-GHz receiver using gallium
arsenide high-electron-mobility transistors, a solid-state 30-GHz intermediate
power amplifier, fully automatic computer-controlled remote-control facilities,
and advanced digital modems with adaptive bit rates for fade countermea-
sures. The ESA will be the sales agency for Olympus services. O
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9 Red Hot Reasons To Get
A Free Avis Wizard Number.

Reason'T  Avis Express Services.

You save time every time you reserve with the exclusive
computerized Wizard® reservation system. That's because
Wizard is your passkey to Avis Express®, Rapid Rentals* and
Rapid Return®*. These red hot Avis services let you bypass the
lines when you're checking in and out of airports, to get you in
and out of your car and onto business—fast!

Take a minute now to get a Wizard number and you can save
hours down the road.

Reason'2? Lowest Available Rates.

Whenever there’s a red hot rate or discount, the Wizard
computer system finds it for you. It always gives you the
lowest applicable price on your rentals. Automatically.

Reason’3 YourCarGroup Preference.

You're assured of renting from the car group you want,
whenever available, because Wizard records your preference
and matches it with car availability. Again, it's automatic!

Reason'4 No Cost. No Obligation.

An Avis Wizard® number is absolutely free, regardless of the
frequency of your car rental needs.

Avis features GM cars,
Pontiac GrandAM

Reasons'5 Through'9 A Free
Book of 5 Avis Car Rental Upgrades.

Your free Wizard number starts with a complimentary book of
five upgrade passes. Each one of these upgrades lets you rent
one car group higher than the one you reserved to give you extra
comfort at no extra cost. That's five additional red hot reasons
to get atime- and money-saving Wizard number. This offer
expires January 31, 1987, so apply right away. Simply mail the
coupon to your right or call Avis toll free at 1-800-831-8000
today!

Offer expires January 31, 1987.

Circle 49 on reader service card

Wizard Application Request
Mail to: Avis Distribution Center ®

Trenton, NJ 08650 A VIS
Please send me more information

P.0. Box 8116
and an application for a free Avis Wizard® number.

Name MGH 1

Name of Company

Address

City
{ )

State Zip

Business Phone
Mail today or get an instant
Wizard number by phone. Call

1-800-831-8000

and ask for Elizabeth.



The new LCD from Sharp shows up

Sharp annourices new EL and LED back- -

light LCD’s ir: a variety of popular sizes. s \
Sharp, a world leader in £.CD technology, 3/

has added a new, oright dimension to its A
LCD product line. Sharp’s unique LED i
chip array backlighting technology brings /
greatly improved readability in all ambient I

light conditions. Chip array LED back light
LCD’s (LM402A01, LM402B0l1)
offer a thin, low cost, long
life, low power alternative
to vacuum fluorescent and
gas plasma displays.

Sharp also offers EL back-
light, wide temperature range
LCID>’s with either top or bottom
view in both standard and custom
sizes. Whatever your LCD require-
ments, you need look no further
than Sharp.

LM402801 (Negative)

DOT-MATRIX LCD UNIT 4 . .
43 CHARACTERS , 2 LINES - 1 / A wide range of types covers a wide range

m of applications.

Now available

Number Unit outline | Etfective Character |
Modei No. { of | Display format | dimensions iewing area size
characters !WxHxD(m@ Wx H (mm) | WXH{mm)

| Dot size
WX H(mm) o
w | L 3=
7:::8;:%1 ‘! 40x2 |sxTamswians | 182x3IEXI” | 1544X158 | 32X485 | D6X065 |=5 413
1]
+
+
1

T 5 |

Ge1eZE | text | | pax10s

Slerigs*2
L M16155M

1M5x335x B 99%13 49% 795
sackhght

L
l +5
| [8oxa6x1z | 6a5x138 | 307x575 | 0sSx07s | +5
LM16255M ‘;’Emm:f‘g;’ 84x44x12 | 61x158 | 206x486 | 056X066 * +5
LM20255M | 20x2 | einsileg | 115X36x12 | 83x186 | 32x485 | D6<065 | +&
LM40255M | 402 182x335x 12 | 1544x138 | 32x485 | D6x065 | +5

LMi6152
LMI6152A * 3|

LMIBI55* | 16x1 |7 dotswincusor | BOX36X 12 | 645<138 « 307x573 | 056x076 | +5
: LM16255* | 16x2 |Gx7atswhhousor | B4X44x12 | BIX158 | 296x486 | 056066 | +5
» - ) LM20255* | 20x2 |Sx7adswihousor | 115x36X12 | 83x186 | 32x485 | 06x065 | +5

LM40255* | 40x2 |Gx7 ootswahcurser | 182x335x 12 | 1544x 138 | 32485 | 06x065 +5

16x1 5x7dols [ 115X35x12 99%13 49795 D9x105 +&

S the ive type, N indi the type

*1 (M402A01—positive, LM402B01-—negative

*2 ight color is available in yellow-g N are available from D ber 1986.

*3 LM16152A—LM16152 without temperature compensation circuit. Tstg: — 25 - +55°C
The ghl colors are availabte in yellow-g: {LM16152E). red {LM16152D). and yellow (LM16152H):

*  Wide temperature range types (S lype) are also available. Topr: —10 ~ +70°C, Tstg: — 40~ +8C°C, Supply
voltage: ¢ 5V

Built-in character generator type (hepr 0~ +50°C, Toty ~ 25~ +65°C)

| Unitoutline | Etfective ! Character |

Character q 5 R @
ldlmensmns iewing area size )

format

Dot size

characters W (mmy

WxHxD(mmj | WX K (mm) | WxH (mm) |
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Fom' million single-precision Whetstone instructions per
second—that’s the awesome speed of the new T800 floating-
point version of Inmos Corp.’s single-chip transputer. Inmos
took 1ts 32-bit T414 microprocessor and incorporated onto it a
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1. COMPACT FPU. Inmos uses a 1.4-um CMOS process and splits the ROM
into two blecks to fit a floating-point unit onto the 9-by-1--mil TE0O transpute-.
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2. FRESH APPROACH. Inmos rethought the architecture of the

FPU and squeezed it into 25% of the T800's area.
floating-point unit to achieve speeds never be-
fore reached by a single chip. Three key ele-
ments make the T800 possible, says David May,
transputer design manager for the Bristol, UK
company. They are a 1.4-um CMOS process, an
FPU with a multiplier and shift mechanism tai-
lored for single-chip integration, and a three-bus
architecture designed to let the FPU operate con-
currently with the central processing unit.

Such speeds are 4 to 12 times faster than
current combinations of 32-bit central processing
units and their floating-point coprocessors, says
May. The chip’s blinding speed, he says, is
equaled only by special multichip implementa-
tions incorporating combinations of a stand-alone
floating-point processor and a multiplier. Most
other implementations that are capable of such
speeds, he adds, must include either a specially
designed interface chip or miscellaneous inter-
face logic in addition to the multiplier and the
floating-point processor. And multichip solutions
require external memory, with consequent inter-
chip delays—while the T800 has 4-K of static
random-access memory on board.

Measured at 4 million Whetstones/s, the T800,
May says, is more than 12 times faster than an
Intel 80386 and its coprocessor, the 80287, and
has six times the performance of a Motorola
68020/68831 combination. It's also got four times
the speed of a National Semiconductor 32032 and
its 32100 floating-point coprocessor and about
twice the speed of the next-generation Motorola
68030 and its coprocessor, the 68382. According
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to May, the only combination of chips that can
compare in floating-point throughput are four-
chip combinations of industry-standard 32-bit
CPUs, a special customized interface chip, and
the Weitek two-chip floating-point chip set, the
1164 and 1165.

The T800 is being developed as part of the
European Esprit parallel-computer-architecture
project. It is intended as part of a proposed su-
percomputer constructed from a reconfigurable
collection of transputer elements. May also is
enthusiastic about the potential of the new chip
in the marketplace against the various multichip
solutions. In fact, Meiko Ltd., a Bristol company
founded by several former Inmos employees, an-
nounced a T800-based supercomputer called the
Computing Surface at the same time as Inmos
announced its new chip (see p. 56).

“Virtually every significant application for 32-
bit CPUs also requires some degree of floating-
point processing capability—mostly more, not
less,” says May. “It is much like the demand for
memory; as the cost per bit dropped, users’ de-
mands became voracious.” A similar situation
will occur in floating-point processing, May adds,
as semiconductor vendors find ways to increase
the number of floating-point operations per sec-
ond for each square centimeter of chip surface.
“Virtually the only way to condense essentially
megaflops of performance into a few square cen-
timeters will be with the T800,” he says. He
believes that the T80 will be the chip that final-
ly breaks the transputer out of the pack, push-
ing it into a leading position, competitive with
the more mainstream 32-bit processors.

Set for early 1987 release, the new 84-pin,
300,000-transistor dual FPU/CPU processor uses a
1.4-um single-level polysilicon CMOS process (0.8
pm effective channel length) to achieve the diz-
zying speeds in a chip that is only 25% larger
than the T414. Into the 11-by-9-mil chip area of
the T800, Inmos designers have incorporated not
only the complete CPU structure of the T414
[Electronics, Nov. 17, 1983, p. 109], but also the
full-function floating-point processor (Fig. 1) and
multiply and divide logic. In addition to the stan-
dard instructions available on the T414, the new
floating-point transputer also incorporates in-
structions for such standard floating-point opera-
tions as addition, subtraction, multiplication, and
division, plus new ones for loading, operating on,
and storing from floating-point register stacks.
It also includes instructions for color graphics,
pattern recognition, and error-correcting codes.

May and his design team took a fresh ap-
proach to the structure of the FPU (Fig. 2) and
how it would be incorporated onto the chip with
the CPU. “The basic drawback to many of the
present floating-point coprocessors and chip sets
is that they are monolithic versions of circuit
solutions developed when the technology was
still at the small- and medium-scale-integration
levels,” says May. “What is required is a good

32-BIT
CENTRAL
PROCESSING
UNIT

4-K-BYTE
SRAM

DATA-LINK
LOGIC

EXTERNAL MEMORY INTERFACE

v

3. CONCURRENT DESIGN. The T800’s floating-point and central-
processing units are tightly coupled for concurrent operation.

look at floating-point calculations and how the
silicon can be optimized, through clever circuit
design, to perform the functions critical to fast
and accurate operation.”

After months of detailed analysis, says May, it
became clear that some of the traditional build-
ing blocks of floating-point system design—par-
ticularly flash, or parallel, multipliers and barrel
and funnel shifters—were inadequate. “In most
traditional designs it is a matter of either over-
kill, or missing the mark altogether,” he says.

For example, while incorporating a flash mul-

Inmos is betting that most users of 32-bit
microprocessors are going to demand
floating-point capability, and that they’ll

welcome the T800 single-chip implementation

tiplier on chip would result in a significant im-
provement in performance, it would result in a
die area about twice that of a complete micro-
processor CPU. “As it turns out, a flash multipli-
er operates much more quickly than is necessary
for most floating-point calculations,” May notes.
“This is because useful floating-point calculation
involves more operand accesses than opera-
tions.” In a typical floating-point benchmark, it
might be necessary to load three operands, per-
form two operations, and store the results. “If it
takes half a microsecond to access an operand,
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shift algorithm into the FPU
data path, rather than the
traditional 1-bit implementa-
tion. In this approach, two
numbers are presented seri-

Y

4. TRY IT OUT. An evaluation board for the IBM PC combines the T800 with a link adapter
and dynamic RAM to allow users to see for themselves the speed of the new chip.

ally to the circuit. The partial
product is evaluated for ev-
ery bit of the multiplier, and
a serial addition is per-
formed, with the partial addi-

the calculation will still take at least 2 ps, even if
the operations take no time at all,” he reasons.

So, instead of an extremely large parallel mul-
tiplier, Inmos designers have opted for a slower
but less silicon- and power-hungry serial pipe-
lined logic structure dedicated to multiplication
and division. While inherently slower than a
flash multiplier, this approach, says May, has
the advantage of being sufficiently small enough
to be incorporated onto the chip, thus eliminating
the multichip solution’s chip-to-chip delay, which
slows down the rate at which operands can be
transferred to and from the FPU.

Just as important a consideration as the multi-
plier, May says, is the implementation of the
shift function of the floating-point processor.

The 1.4-.m CMOS process was part of the
designers’ campaign to shrink the size of
the FPU; they also rethought the structure
of the multiplier, the shifter, and the ROM

“When implementing IEEE arithmetic, it is often
necessary to perform long shifts on every float-
ing-point operation. Unless a fast shifter can be
incorporated into the floating-point unit, the
maximum operation time can become very long.”

So, rather than incorporating a traditional bar-
rel or funnel shifter, Inmos engineers have come
up with a proprietary shifter design that is opti-
mized for normalization—one of the most critical
and time-consuming aspects of a floating-point
calculation. Normalization is used as a means of
referencing a number to a fixed-radix point.
Commonly used in fixed-to-floating-point conver-
sion and division, normalization is usually provid-
ed for in microcode. Incorporating this function
into the chip logic results in an extremely fast

tions being stored in a regis-
ter. The 1-bit shift required for each partial prod-
uct is performed automatically. Incorporating 2-
bit shift elements, says May, does not increase
chip area substantially. In exchange, there is
almost a twofold improvement in performance,
with a single-precision divide time of 950 ns and
1.7 ps for double precision.

The register and shift logic necessary for
arithmetic operations such as multiply and divide
are incorporated into a two-level data path. The
fraction mantissa data path is 58 bits wide, and
the exponent data path is 13 bits wide. The nor-
malizing shifter interfaces both the fraction data
path and the exponent data path. As a result,
data to be shifted comes from the first, while the
magnitude of the shift is associated with values
located in the exponent data path.

To squeeze the FPU block into as little silicon
as possible, the read-only memory containing the
floating-point instruction microcode was split
into two parts. “Although physically split into
two arrays, each is part of the same logical
ROM,” says May. “This configuration has two
benefits. First, control signals do not have to be
bused through the data paths, which reduces
interconnect length and thus overall delay time.
Second, the FPU area is reduced, since the ulti-
mate size of the block is not dependent on the
size of one large array, but on the geometries
associated with two smaller ones.”

The T800 uses a slight modification of the
T414’s bus structure (Fig. 3) to permit the FPU
to operate concurrently with the CPU. A common
bidirectional 32-bit address and data bus is used
to allow both the CPU and FPU to access internal
and external memory. This main bus is also used
by the FPU on the few occasions it must access
the cPU and for sending the results of its calcu-
lations through the data link to the outside
world. A separate unidirectional bus is used by
the CPU to access the data link. A third bus is
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used by the CPU to send control instructions to
the FPU and receive status information in return.

This concurrent architecture means that the
FPU and CPU operate essentially independent of
each other; address calculations can be per-
formed in the CPU at the same time the FPU is
doing a floating-point calculation. “This can lead
to significant improvements in applications that
access arrays heavily, such as in array proces-
sors used in supercomputers, signal processing,
image processing, and many graphics tasks in
high-end scientific and engineering work sta-
tions,” says May.

Critical to the concurrent operation of the
T800’s CPU and FPU is the depth of the register
stacks in each block. May notes that floating-
point expressions commonly have embedded ad-
dress calculations, as the operands of floating-
point operators are often elements of one- or two-
dimensional arrays. “The CPU stack has been de-
signed to be deep enough to allow most integer
operations and address calculations to be per-
formed in it,” he says. “Similarly, the depth of
the FPU stack allows most floating-point expres-
sions to be evaluated within it, employing the CPU
stack to form addresses for the operands.”

In terms of raw speed and throughput, the
T800 compares well with many multichip solu-
tions. For example, the T800’s operation time on
standard single-precision IEEE 754 floating-point

numbers is typically in the submicrosecond
range: 350 ns for an add or a subtract, 850 ns for
a multiply, and 950 ns for a divide—comparable
to many multichip implementations.

In a T800-based evaluation board designed for
use in an IBM Personal Computer or compatible
machine (Fig. 4), typical floating-point bench-
mark programs required only 2 to 3 seconds,
versus 28 to 30 seconds on a similar board using
the T414 transputer and 135 seconds using an
Intel 80287 floating-point coprocessor.

However, says May, it is by the traditional
floating-point benchmark—the Whetstone—that
the power of the T800 is most apparent. The
Whetstone benchmark reflects a typical scientif-
ic or engineering program because it includes
procedure calls, array indexing, and transcenden-
tal operations, as well as a good mix of floating-
point operations. And a chip that can do 4 million
single-precision Whetstone instructions per sec-
ond is a good candidate for scientific and engi-
neering tasks. O

TECHNOLOGY TO WATCH s a regular feature of
Electronies that prorvides readers with exclu-
sive, in-depth reports on important technical
innovations from companies around the
world. It covers significant technology, process-
es, and developments incorporated in major
new products.

‘THE FLOATING-POINT NICHE IS NOW THE MAINSTREAM,” SAYS MAY

Floating-point operations are becoming
commonplace tasks for microprocessors,
says David May, manager of product
architecture at Inmos Ltd. And that's
why he thinks the T800 floating-point
transputer is going to get a rousing re-
ception. May, 35, sees a growing conver-
gence of general-purpose central-proces-
sor-unit architectures and such special-
purpose applications as floating-point
processing. “The niche is now the main-
stream,” he says.

“Initially, many microprocessor manu-

DAVID MAY

a final design in less
1 than 12 months. The re-
sult, says May, is a com-

] bined CPU/FPU archi-

| University

tecture that he believes

will be the prototype of

similar offerings from
other manufacturers.

§ A 1972 Cambridge

graduate

e with degrees in mathe-

TONY FUGE

facturers considered floating-point as

maties and computer sci-
ence, May was involved
in basie research in arti-

ancillary to the main thrust of their 32-
bit product line,” May says. “And while
it was important to offer such features
in the form of a coprocessor, the market
was not [thought to be] significant
enough to support the development of a
processor that combines both capabili-
ties into a single chip.”

It is now increasingly clear to many,
he says, that virtually every significant
market for general-purpose 32-bit CPUs
will also require a high degree of float-
Ing-point processing capability. For In-
mos, he says, this realization came soon
after the introduction of its original 32-
bit transputer, the T414. While primitive

L

in comparison to the T800, the T414 in-
corporated enough floating-point capa-
bility to perform at a rate of 647,000
single-precision Whetstone operations
per second, he says.

Response to that performance was
such that the Bristol, UK, company be-
gan work two years ago on the T800.
For the first year, says May, most of
the effort was an informal exchange of
ideas between himself, 32-vear-old tran-
sputer design manager Tony Fuge, and
others on the team.

Once the rough outline of the TR00
was defined, Fuge, May and a 10-person
design team set to work and turned out
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ficial intelligence and concurrent pro-
gramming at Warwick University, War-
wick, UK, before joining Inmos in 1979
to begin development on Inmos’ original
T414 transputer.

Fuge graduated in 1974 from Bristol
Polytechnical Institute. He then joined
Fairchild Camera and Instrument Com-
pany Ltd—also in Bristol—where he
was involved in development of the com-
pany's IsoCMOS and CMOS Macrologic
and bipolar FAST product lines. Fuge
started work at Inmos in 1980 as a MOS
design engineer. He was named manag-
er of the transputer design effort in
1984.

55



TECHNOLOGY TO WATCH

HOW MEIKO IS GETTING
AN INSTANT SUPERCOMPUTER

The British company will use 311 of
the new Inmos T800 transputer chips to

he blistering speed of Inmos Ltd.’s new
T800 floating-point transputer is already
making its mark in real-world comput-
ing. Meiko Ltd., founded by a group of

boost the speed of its Computing Surface Inmos employees who had worked on the origi-

parallel computer to 360 megaflops

nal T414 transputer, is ready to plug the T800
(see p.51) into its T414-based Computing Sur-
face to make this high-performance parallel com-
puter into a 360-megaflops supercomputer.
Meiko says its T800-based Computing Surface,
while a general-purpose machine, is well suited
to image processing: it can create a frame in an
animation sequence in one minute, rather than
the T414-based machine’s seven minutes.

Meiko is well positioned to exploit the new
floating-point version of the transputer, says co-
founder David Alden. Both companies are in
Bristol, UK, and Meiko was founded by Inmos
employees who were itching to make the most of
the transputer in a systems context. As a result,
Meiko was ready with its first Computing Sur-
face [Electronics, Oct. 7, 1985, p.43] when the
original T414 was introduced, and it has staged
an encore with the T800-based machine.

The Computing Surface’s parallel architecture
exploits the parallel features built into the trans-
puter. Yet the user can continue to compile se-
quential Fortran programs with
floating-point unit code. A sea-of-
processors concept called the
Fortran Farm, which consists of
operating software above the
Fortran code, distributes the
tasks among the parallel float-
ing-point engines.

In August, the company dem-
onstrated a 3-billion-instruction/s
Computing Surface running with
311 of the T414 transputers at
the Siggraph conference [Elec-
tronics, Aug. 21, 1986, p.Z21].
The same configuration with 311
T800s will become a 360-mega-
flops supercomputer, up to 10
times faster than the earlier ma-
chine. “The performance esti-

FAST FRAMES. Ray-tracing on the Com-
puting Surface draws a frame for a DNA-
molecule animation in less than a minute.
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mate of 360 megaflops for a machine with 311
processors is sustainable floating-point perfor-
mance, rather than a raw megaflops figure sim-
ply derived from the basic add and multiply
times,” says Alden.

This new addition to the ranks of supercom-
puters is particularly good at producing high-
resolution pictures for computer-generated ani-
mation. A ray-tracing algorithm for generating
images can be run on the Computing Surface’s
multiple processors, which can work on calculat-
ing either one image frame or several frames
simultaneously. For the animation of a DNA mol-
ecule, each frame required between 8 and 16
million rays, depending on the degree of anti-
aliasing required.

A typical frame (figure) required 120,000 CPU
seconds to calculate—the whole job taking less
than seven minutes—on the 311-processor T414
Meiko Computing Surface. Meiko estimates that
plugging in the T800 processors will reduce the
elapsed time to less than a minute.

Meiko's engineers at first envisioned a T414-
based machine that would accommodate a float-
ing-point coprocessor. But when they learned of
the forthcoming T800 and, most

quential Fortran tasks are distributed among an
array of processing elements.

With the Fortran Farm, the massive parallel-
ism of the Computing Surface machine is tapped
semiautomatically to produce an increase in
throughput that is directly proportional to the
number of processors. If a job is broke