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In Surface Mountable Components,
TDK Quality Is More Than Skin Deep.

As boards are getting thinner, TDK is helping that diet succeed by pro-
viding a variety of extra-slim surface mountable components. Nourished

by TDK's expertise in ferrite and ceramic materiais, these miniaturized
components feed on TDK —developed multi-layerization and multi-

functionalism.

How do we know the exact needs of high-quality automated board

production? Well, a fair share of the worid’s automatic mounting equipment

—the Avimount series—comes from TDK.

Product name Type Shape Dimensions Electrical Characteristics
L (mm) W {mm; T (mm}
Multilayer Ci508 15 08 10 ~C: 0.5~470pF, 100 - 22.0000F
06
i i = :05-1.800pF
Ceramic Chip 2012 20 1.25 085 & 470~ 100.0000F
Capacitor - T a )
- 05
Wo o L = C05-270pF
N 1 5
c3216 (>;~>] o 32 6 085 C: 470~ 220.0000F
L ) ) 11 - - S
3225 32 25 <19 C: 750-8.2000F. 56,000~ 470.000pF
4532 45 32 <19 C: 2,400~ 18,0000, 180,000pF ~ 14F
C5650 56 50 <19 C: 5,100 ~ 33,0000F, 270.0009F ~ 1.5.F

. FC1414 14 14 15 "C: 0.5~ 100pF, 150~3,300pF
Multllay er hi . £C2828 l@;" w L 28 28 28 C:05-10009F, 470-220000F
Ceramic Chip Capacitor FR1414 : 14 14 16 C. 05~ 100pF, 150-3.3005F B
(High Frequency, Low Loss) FR2828 LT 28 28 C. 0.5~ 1,0009F, 470 ~22,0000F

NL322522 32 25 22 L 001.220,H
Leadless 'n.ducmr NL453232 =Py 45 32 32 L 10~ 1.000,H —
(Wound Chip Inductor) NL565050 T 56 50 50 L 1.200~ 10.000,H E
NLFA53232 45 32 a2 L 10~ 1.000,H Shielded Inguctor)
: . 2 16 06
Multilayer Chip MLFa21606 3 -
MLF321611 T 32 16 1
Inductor : ! L g . =
MLF322511 @%r 32 25 t1 L0047~ 220.H
MLF322518 ) 32 25 18
MLF322525 32 25 25
Multilayer Chip MTT4532 o 45 32  2Bma L: 10~200.H
Transformer @__‘g T

. < MIAG532 45 32 2B F 455, 459, 464KH:

— L w. —
:V’!_t;ltllayer Chip MIF4532 Wty Ty 45 32 22 F 10 7MHz
Multilayer Chip MXT4532 1 45 3.2~ _2._5 max. Flo '2%7 -
LC Trap U

. HPF (Tuner) MXF4532H 45 32 28max

:\:n#ltllayer BPF (FM ratio)  MXF45328 " 45 32 28 max.
|p. BPF (VCR)  MXBS0508 Z 50 50 _2Bmax. Electical characteristics are remresentative.
LC Filter LPF(VCR)  MXB5050L L 50 50 “28max_ please specily value when ordering.
Equalizer (VCR)  MXBSOS0E 50 50 28 max.
Delay Line (VCR) MXB50500 50 50 28 mar.

2 s Ci1<1 F (TC.CH) (10 capacitors:
Multilayer Chip MONTS 75 . 5 s 08 L
Capacitor Network “y ot = = 10 1,000pF (TCSLI (10 capacitors

. . 8201209 20 125 08 20.7.10, 11
Ferrite Chip CB321617 ¥ooent 32 s 1 019.26.310
Beads CB322513 @3‘7 32 25 13 20 31,52, 600

CB453215 45 32 15 20,70, 120, 1250
SM Active FOL ey 120 95 5B  Delay time. 20~ 250 nsec.

T
Delay Line %‘,
74 52 475

SM Transformer/ B L 52 s19

ER9S T ;"1 15 9% 63 Electrical charactenstics are representative
Inductor ERT1 ~L I 125 1o 63 please specily valug when ordering

12 i 10 50 22

L] a

0L3.3~ 1.6 56 53 15 Inductance values are representative,
Step-up Inductor YR ‘ﬁjﬂ T TR pleas specily valug when ordering.
(Piezo Buzzer) alLln - —
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URPRISE!

Low-cost fiber-optic components
for high-volume manufacturing.

Lower

manufacturing
Costs.

Finally you canreap
all the benefits of using
fiber-optic components
for no more than the cost
of using line drivers.

HP’s new miniature
fiber-optic components
are housed in an inte-
grated dual-in-line pack-
age designed for high-
volume manufacturing—
just like any other
IC chips.

Auto-insertable
and wave-solderable, the
HFBR-0400 family of
components is molded of
high strength, heat-resis-
tant and flame-retardant
plastic. Mounting hard-
ware and receptacles are

eliminated, saving you money.

Design flexibility.

You have a choice of standard
optical power or high-performance
transmitters and of analog or digital

CG 08508
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receivers. You can achieve data rates
up to 40 MBaud or analog band-
widths as high as 25 MHertz.

Each component is available
for use with five fiber sizes—100/140,
50/125,62.5/125, and 85/125 micro-
metre glass cables and 200 micro-
metre plastic-coated cable.

The optical port interfaces di-

rectly with standard SMA connectors.

Proven reliability.

A new LED design and efficient
double-lens optical scheme allow a
low drive current for greater reli-
ability. Our transmitters have a cal-
culated mean time between failure
greater than 2 million hours.

HEWLETT
PACKARD

O

Low unit
prices.

These new receivers
cost as little as $12.50*
each for 1000 units.
Transmitters cost as little
as $18* each.

For pricing and
delivery, contact your
authorized Hewlett-
Packard components
distributor. In the U.S,,
call Hall-Mark, Hamil-
ton/Avnet or Schweber.
In Canada, call
Hamilton/Avnet or
Zentronics, Ltd.

For more informa-
tion, return the coupon
below. Or call the HP
sales office listed in your
white pages and ask
for the Components
Department.
r-Please send me my free copy of your 'ﬂl

brochure Fiber-Optic Components for
Data Communications and a set of data I
sheets on the HFBR-0400 family.

Name
Title

I
I
I
I
I
l Company
I
I
I
I
I

Address
City

State

Zip Phone

Mail coupon to: Hewlett-Packard Company, I
1820 Embarcadero Rd., Palo Alto, CA 94303. I

1/8/87

e e e e e e e e e e - |

HP: The right choices
for low-cost, high-
volume fiber optics.

*U.S. list price only.
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- THE ANSWER IS IN TEK
u

DIGITAL STORAGE.

Now get the best
of both worlds, analog
and digital, in one familiar,
easy-to-use package. With
the 100 MHz Tek 2230 and
60 MHz 2220 you benefit
from 20 MS/s digitizing plus
analog operation to each
scope’s bandwidth. Just
push a button for real-time
display analysis!

Expect the most for your
money—and get it—with
Tek. You can capture events
as narrow as 100 ns at any
sweep speed—using Tek's
proprietary peak detect
mode. Trigger on complex
waveforms using variable
sweep holdoff. View events
prior to or following a trigger
event with pre/post trigger.
Eliminate noise with built-in
signal averaging. Store
acquired waveforms as
either 1K or 4K records. All
with unrivalled convenience
and confidence in your

Copynght © 1986, Tektronix. Inc All rights reserved. TXA-694A

| TEKEONIX 2230 1o uwie 003 AL STONATE D508 LT5507% |

[ 1 e O

Features

Analog/Digital Storage BW
Max. Sampling Speed
Record Length

Save Reference Memory

Vertical Resolution

CRT Readout
Cursor Measurements
GPIB/RS-232-C Options

Battery-Backed Memory
(save 26 waveform sets)

Price

TTLE AS $4150

o ¥

3 SEE o |
cuivorsion ® | Wicks guus?m A
. el wnd

2230 2220
100 MHz 60 MHz
20 MS/s 20 MS/s
4K/1K (selectable) 4K
One, 4K One, 4K
Three, 1K
8 bits 8 bits
10 bits (AVG mode)
12 bits (AVG mode over bus)
Yes No
Yes (storage mode) No
Yes ($850) Yes ($550)
Yes (inc. with 2230 No
communications options)
$5150 $4150
option the 2230 also

measurement results.

Both scopes offer
optional GPIB or RS-232-C
interfaces. With either

includes battery-backed
memory that provides 26K of
keep-alive CMOS memory

Circle~2-on-reader service card

—for storing up to
26 waveform sets.
Call Tek direct to
get your free video or
diskette demo. Or to place
an order! Ask about free Tek
digital storage application
notes and educational
materials. Technical person-
nel will answer your ques-
tions, take an order and
expedite delivery. Orders
include complete documen-
tation, operating manuals,
worldwide service back-up
and Tek's 3-year warranty
that even covers the CRT.

Call Tek direct:
1-800-433-2323 for video

or diskette demo

1-800-426-2200
for orders and/or
technical advice

In Oregon, call collect:
1-627-9000

Tektronix

TED TO EXCELLENCE
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Readers who have been keeping an
eye on our masthead have noticed
that in the past year we have bolstered
our Silicon Valley office in San Mateo
by adding a trio of veteran journalists
with considerable experience and knowl-
edge. The three—Bernie Cole, Jonah
McLeod, and George Sideris—have
joined bureau manager Cliff Barney at
the Northern California outpost.

PUBLISHER’S LETTER |

tion of Jonah to our computer coverage
will give us much wider scope on techni-
cal and news coverage.”

ew on the masthead this week is the
name of an old electronics and Elec-
tronics hand, Ron Schneiderman. Ron,
48, who has broad experience in journal-
ism, particularly the electronics industry
trade press, is returning to the magu-

Now to make the
strongest West Coast
news bureau covering
the industry even stron-
ger, we are fine-tuning
assignments to take even
more advantage of the
many years of experience represented in
the bureau. Jonah, who has been cover-
ing test and measurement, will bring his
expertise to bear on the computer and
peripheral business while retaining re-
sponsibility for developments in comput-
er-aided design and engineering. At the
same time, George will begin covering
the important area of test instrumenta-
tion, concentrating on automatic test
equipment and bench instrumentation.

Meanwhile, Bernie will carry on his tire-
less efforts to uncover and describe the
latest advances in the semiconductor field,
and Cliff will continue to supervise the
news coverage in an area that extends
north through Oregon and Washington.

Readers will gain from the realign-
ment of duties, says Sam Weber, our
technical executive editor. “These moves
will give us additional strength. George
will be able to concentrate on covering a
technical beat that has always been very
important to Electronics. And the addi-

Strengthening the
strongest West
Coast bureau

zine as military/aero-
space editor. And mark-
ing his return, on p. 105,
is the debut of a feature
he will put together for
each issue: the Military/
Aerospace Newsletter.

A native of Portland, Ore., Ron at-
tended the University of Oregon and
got his start in journalism in the Air
Force, where he spent four vears in the
Strategic Air Command editing his base
newspaper and acting as a news direc-
tor for Armed Forces Radio. Back in
civilian life. Ron worked for radio sta-
tions in Georgia and Delaware and on
the daily State News in Dover, Del.

After switching to the trade press,
Ron spent nine years with Fairchild
Publications, most of them with Elec-
tronic News, before coming to work for
Electronics as New York bureau man-
ager. He left to start a daily consumer
electronics newsletter, worked on anoth-
er magazine, freelanced, and now is
back with us.

Ron says, “For the trade and techni-
cal journalist, working on Electronics is
like returning to your roots—this maga-
zine does things the way they should be
done. I'm glad to be back.”
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NEWS

1987 U.S. MARKET FORECAST

Newsletters

Electronics, 23

o A showdown is shaping up on
windowing standards

¢ Will equipment needs lead to a
shakeout among chip makers?

® FCC proposal to regulate
enhanced services stirs a
controversy

International, 47

o Asahi Chemical looks to the
U. S. for chip technology

¢ Grundig 100-Hz color TV
keeps flicker to a minimum

o A powerful new Swiss
telecom company is forming

COVER: The struggle continues, 51

Most participants in U. S. electronics markets will find little
improvement in the business climate in 1987. The Electronics annual
market survey forecasts 10% overall growth for equipment in 1987—
the same growth rate the industry struggled to attain last year. Total
equipment consumption will be $166 billion, the survey predicts. In
semiconductors and components, growth will improve slightly, to 8.5%
from last year’s 6.2%, for total U. S. consumption of $33.6 billion

Telecom, 31
e Everyman’s LAN: fast, easy to
install, and affordable

Microsystems, 32

® Boosting an IBM PC to 4 MIPS
¢ Spanning the gap between the
Apple II and the IBM PC .

ASICs, 33
¢ A quest for standard ASIC tests
on the wafer

Television, 33
o U. 8. firms seek an entree to
HDTV

Packaging, 34
¢ New lead scheme saves
board space

Solid state, 38
o Will silicon-on-sapphire cut a
wider swath in space?

Automatic test, 38
e TI tester chases speeds
of fast logic

Robotics, 42
¢ Robots get “ears” for better
depth perception

INSIDE TECHNOLOGY

A modem chip that needs only one 5-V power supply, 81
Members of Silicon Systems’ family of single-chip modems use a
single 5-V supply or telephone-line power. They draw one tenth as
much power as competitive chips, yet they have a dynamic range 15
dB greater than those ICs

The furious race to develop 2,400-b/s modem chip sets, 84
Chip makers are racing to enter the market for 2,400-b/s modem ICs.
Fueling this contest is their belief that 2,400-b/s chips will dominate
low-end computer applications for some time, because higher
communications rates are so much more costly to implement

Inova brings wafer-scale integration to market, 91

The company is set to introduce a commercial 256-K SRAM made by
linking usable dice on a wafer via fuse-programmable logic—without
custom metalization. This part uses 1.8-um design rules, but the
company is ready to drop down to 1.25 um

Don’t write off wafer-scale work: it’s still going strong, 94
Despite well-publicized and costly failures in the field, many chip
makers see wafer-scale integration as the only way to meet circuit-
density demands, and they’re working hard on it

Technology Update, 96
A thriving mask repairer gets even better . . . Lasers are slow to catch
on in chip making . .. Tolerant gains toehold with computer

Apple goes for a bigger bite of the microcomputer market, 98
Three versions of the new Open Mac are expected to spearhead
Apple’s all-out effort in business markets, including those for
engineering and scientific work stations

Startups are the only U. S. players in bubble memories, 102
With Intel bowing out of the picture, the only U. S. companies left to
compete with Japanese giants Hitachi and Fuyjitsu are startups
MemTech and Magnesys
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NEW PRODUCTS

Newsletter, 27

® NEC graphics chip uses
firmware for color fill-in

¢ Controller chip from Siemens
speeds printers’ reaction times

e Emulator turns Epson printers
into IBM equivalents

Production Equipment, 109
—— & A microprocessor-controlled IC
—— Package molder from ASM
America gives the flexibility
needed for ASIC and prototype
applications

e Emcore’s metal-organic
chemical-vapor-deposition reactor
cuts the processing time for

PAGE 51

GaAs wafers DEPARTMENTS ]I
computel’s & ?el’ipherals, 112 Publisher’s Ietter’ 3
¢ Data Translation’s data- Strengthening the strongest West
acquisition board offers 250-MHz Coast bureau covering the industry
speeds for the Compaq 386 PC s
3

Communications, 115 This year Electronics is adding a
® AT&T's $88 encryption chip set slew of new editorial features
provides multilayer coding on up that will make the industry’s best-
to four data lines written, best-edited, and best-

- informed publication even better
Military/Aerospace
Newsletter, 105 Letters, 12
¢ A new twist in the debate over People, 19
ownership of technical data o Schlumberger’s Beavers tackles
* Launch date nears for CDI, a the tough Japanese tester market
major push for conventional ® Monolithic Memories’ Donovan
weapons bucks decline in Japan’s 1C market

® The Navy may name a second

source for Aegis radars Meetings, 122

e Automated inspection of pe- Editorial index, 125
board solder joints is the Army’s o
goal Distribution Week, 129

Only 1250 growth predicted for
1987

Electronics Week, 130
® MCC names interim chairman
® AT&T takes a $3.2 billion writeoff
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ISDN “Office-of-the-future!” Now:,

Free Motorola UDLT 1I evaluation board demonstrates low cost
160 kbps, 2B+2D, twisted-pair voice/data communications.

Motorola’s MC145421 master and
MC145425 slave ISDN UDLT II ICs are
the newest in a family of devices serving
general ISDN voice/data applications. The
UDLT 11 1Cs apply to the ISDN R inter-
face and complement Motorola’s evolving
ISDN device family, particularly the
previously announced 1.430 S-interface
transceiver (MC145474) and

Digital Switch

Work Station

Try them in a free
evaluation board.

Now you have a no-risk opportunity
to try the ISDN UDLT 11 ICs in a free fully-
assembled and tested board with separate
master and slave sections. It generates
various data clocks for easy interface to
test equipment and prototype circuitry.

dual-channel LAP-D controller
(MC145488), now in development.

MUX

Appropriate literature is includ-

LAN ed, of course.

The ISDN UDLT I11Cs are
designed to support varied applications
in existing and future digital switching
hardware architectures with 160 kbps,
2B+2D, full duplex synchronous data
communication for distances to one kilo-
meter over a single 26 AWG twisted-pair
wire,

Two 64 kbps synchronous duplex B
channels are provided: one for voice

More Motorola voice/data circuits.

® MC145422—80 kbps Master UDLT |
® MC145426—80 kbps Slave UDLT |

Single-chip transceivers capable of operating up to
2 Km over a single twisted-pair wire.

® MC145406—RS-232-C & V.28 Driver/Receiver

Combines 3 drivers and 3 receivers on a single
CMOSIC.

® MC145428—Data Set Interface Circuit (UART)

Establishes 2-way interface between NRZ asynchro-
nous port and a synchronous transmission link
including rate adaptation up to 128 kHz (async) and
2 MHz (sync).

® MC145429—Telset Audio Interface Circuit

Gives MCU control of analog signals between PCM
codec/filter and the mouthpiece, earpiece, ring/
speaker and auxiliary inputioutput.

® MC145500 Series—PCM codec/filter Mono-circuits

Enhanced performance with 6-13 V operation, 50 dB
PSR, and low idle noise of 13 dBRNCO.

® MC34018—Speakerphone Network IC

Incorporate amplifiers, attenuators and control
functions for hands-free system.

® M(C34129—Telset Switching Regulator

Provides regulated voltage to the digital telset from
the telephone line.

Personal
Computer

transmission and the other for high-speed
data. One 16 kbps D channel is available
for signalling information using LAP-D
or proprietary protocols. A second D
channel may be used for additional data
or for maintenance and control.

These chips are capable of directly
driving twisted pair cable, and employ
differential phase shift keving modulation
to optimize bit-error rate vs. signal-to-
noise ratio.

The MC145421 master UDLT 11 operates
in the PBX line card or data switch, with
the MC145425 slave at the remote end
in telsets and data terminals. They operate
from a single 5 V supply with no external
components.

To obtain your free ISDN
UDLT 1l board, simply send your busi-
ness card and a brief statement of your
application with the completed coupon
from this ad. The offer expires April 1,
1987, and requests must be postmarked
by that date.

One-on-one design-in help.
For an engineer-to-engineer update on

designing-in Motorola’s voice/data or other
telephone/communications ICs, call toll-

1-800-521-627/4

free any weekday, 8:00 a.m. to 430 p.m,,
MST. If the call can't handle your challenge,
we'll have a local applications specialist
contact you.

For more information on these prod-
ucts, write, or send

the completed \/\k're
coupon to Motorola .
Semiconductor n W( )u I
Products, Inc, PO. OnN-
Box 20912, Phoenix, 651&] ) n-n
AZ 85036. team.

@ MOTOROLA

TPttty

0: Motorola Semiconductor Products, Inc., PO. Box 20912, Phoenix, AZ 85036

I [ Please send me more information on the UDLT [I and other voice/data products.
[J My business card and application statement are enclosed. Please send me the free UDLT i evaluation board.

(Requests must be postmarked by April 1, 1987)

State Zip
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This year Electronics is adding a slew of
new editorial features that will make

the industry’s best-written, best-edited,
and best-informed publication even better

‘OPAMPS

“INDUSTRY’S LARGEST SELECTION . ¥

14

MODELS
OFFER OVER
54 CHOICES

¢ INNOVATIVE
NEW
PRODUCTS

e MOST MODELS

Electrom'cs is definitely back! That's
not just the editors talking. The
people who really count are telling us
that. Readers declare they like the edi-
torial product better than ever. They
especially like the staff-written techni-
cal articles we call Technology to
Watch, which give readers the first
word on significant new technical devel-
opments and position them in the big
picture. They are written in a brisk,
| compelling, and succinct style, without

4 getting mired in needless detail.

Isrf%)EN%T\If?E’:ESK And we're expanding our brand of

v unique coverage. You'll see more packages that combine |
® CUSTOM 1A @200°C [N technical articles with news stories examining the technical

MODIFICATIONS 0 ok developments from other angles. Companion stories can

4-6 WEEKS eavs - s cover the company and its managers that are responsible

i for the new technology, or they can comb out the market
= SCREES'NG . most affected by the new technology.

?IF;QTI;?JS?’hI AL (O But we aren’t resting on our laurels. This year we’r.'e

o MIL-STD-883C 400V /ys adding a slew of brand-new editorial features that will

e Q-PARTIAL MIL : make the industry’s best-written, best-edited, and best-in-

= z formed publication even better. This issue is crammed with
new features that will widen our lead over other publica-
tions. And only this magazine with its worldwide network
of editors could handle such an ambitious job.

To begin with, we're adding a newsletter to our already
large stable. Recognizing the importance of the military/aero-
space market, every issue we will run two pages of short,
punchy, interpretive items on the latest in government pro-

3  CUSTOM

SA/128V
LOW COST

CALL jects, procurement, and technology. We're also doubling the
size of our international newsletter to expand coverage over- |
( 800) 421-1865 seas. Foreign readers, all 22,500 of them, are also getting their
FOR OUR POWER Ol‘im pyoductshsection, as \yell as.Int?rna.tion?il Wleek, a page of
short 1tems that summarize major foreign developments.

OP AMP HANDBOOK We're also adding another page to expand our coverage of
CONSULT EEM/ distribution, another critical industry topic. Distribution Week
GOLD BOOK/IC MASTER will interpret book-to-bill ratios, order backlogs, inventories,

distribution trends, and pricing strategies. And starting next |
I | PEX month is a new series of special reports called “What’s new
: in...” These product marketing features will cover leading

H tech components, their markets, leading players, and latest technol-

ogy trends. Finally, Electronics is running an editorial index
that lists the companies written up in that issue, including their

APEX MICROTECHNOLOGY CORP. addresses and telephone numbers. We know Electronics will

5980 N. Shannon, Tucson, AZ 85741 USA be even more vital to its readers in 1987. ROBERT W. HENKEL
France (6)907.08.24 BRD (06152) 61081
Nippon (03) 244-3511 UK (01) 979 0123 S — — |
Electronics / January 8, 1987
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The New Era in High Voltage

IEEE-488

Programmable High Voltage
Power Supply
e S
B B B -

B e
@

HIGH VOLTAGE POWER SUPPLY

Series 225

HIGH VOLTAGE
ON

OFF

BERTAN introduces Series 225 L (

= innovation tht brings Integrated IEEEA488 Interface. #ooe [womsr
ogether years o1 experience in . =

precision high voitage and Programmable Operating Modes 25|t = 3ve imoc
digital processing. The result is

an ex"emely versatile system 0.00l% RegLIlation Call your local representative or

offering high voltage control B=RTAN'S Applicari .

and monitoring through a built- . . ; BAcag) Enwineeriy
in IEEE-I-'188 ginterfagt]:e. front Ol% Settlng 8Monltor ACCUIacy oongr::?:sn tzfgs: "ﬂ;ﬂ!?fél"ﬁi‘ﬂl
panel or remote analog input. . . tom OEM
Series 225 provides highly | OW Rlppl@f} Noise fequiements are aso inveo. Ask
accurate user programmable fcr latest catalog featuring full

output setting and reporting DiagnOSth Self'Testing lines of precision high voltage

capabilities. This unit also offers power supplies, instrumentation

user-selectable overload Load Hotectlve C]rcu]try and accessories for X-Ray, CRT,

protection. Series 225 is ideally ATE, Medical, Labaratory, Nuclear,

suited for system or laborato . . E-Beam, Electro-Optical, Analytical
applications, " Laboratory & Systerm Applications ard semconducter spications

I8 BERTAN sssocures inc

The Leader in High Voltage for Two Decades

121 New South Road, Hicksville, NY 11801
(516) 433-3110 ® TWX 510-221-2144
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Two-piece connections
for every itinerary.

Get on board now with
the world’s biggest
selection.

Name your application—our two-piece connector
schedule covers every stop on the map.

Need maximum reliability and flexibility in a
medium-to-high pin-count application? AMP Box
Contact Connectors and high-density AMP-HDI
Connectors feature four-way contact on every pin.

\h

Very reliable. Very forgiving of pin angle during mating
and unmating. And both also offer power and coax
contacts—big design help in those crowded

little corners.

Headed for design-wide compatibility?
AMPMODU two-piece connectors are part of a
complete, cost-saving, modular system, featuring
shortened signal paths for high-speed designs. Or,
go Eurocard. The European standard for over 10
years, now used everywhere. And now available
everywhere—from AMP,

Whatever your destination, AMP has the two-
piece connectors you need, engineered for quality,
reliability, and —especially with our compliant-pin
option—increased productivity.
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At left: E AL 5
AMP-HDI Connectors i | Call (717) 780-4400 and
* To 684 positions Juong * e ask for the AMP Two-

on standard A6 ¢ 20 Piece Connector Desk.
100" grid A0

* Selective . AMP_ Incorporated,
gold plating Harrisburg, PA 17105.
¢ Press-fit ACTION PIN -
contacts available
g ;gev :pgo?g: s Eurocard Connectors AMPMODU C
i © « Compatible with onnectors
*
Mirature coax  Box Contact Connectors b 41612 connectors * Standard 100" gric, 12-200
¢ 100", .075", .050" center * Seleciively positions, horizontal or
lines gold-plated press-fit right-angle versions
* MIL-C-55302 versions contacts ¢ Duplex or selective gold plating
available ¢ Standard and inverse ¢ Press-fit ACTION PIN
* Power and miniature mating contacts available

coax contacts
AN Interconnecting ideas

AP, AMPMODU, AMP-HDI and ACTION PIN are trademarks of AMP Incorporated
Circle 11 on reader service card



Join today's smart designers! The compleat Handbook of
Personal Computer Instrumentation for Data Acquisition, Test,
Measurement and Control contains everything you ever wanted
to know and then some. Almost 200 pages include:

e A tutorial section e A chapter on available software «
¢ An applications section e System configuration guides
e Example programs » Technical specifications
This $9.95 value can be yours FREE! Write on your company's
letterhead to:
The PCI Handbook, Burr-Brown Corp.
P.O. Box 11400, Tucson, AZ 85734

BURR-BROWN®

| screen appearance—FElectronics, Oct.

LETTERS

' Who’s counting what??
To the editor: Your Dec. 18 article on the
power MOS FET business [p.97]} is an
excellent overview. But the breakout of
sales really mixed metaphors.
International Rectifier reported reve-
nues from power MOS FETs sold in the
merchant marketplace. Several other
companies reported figures that include
revenues to distributors, products that
do not meet the Semiconductor Industry
Association’s definition of power MOS
FETs, and sales to captive markets. Con-
sequently their reported figures inflate
both their respective market shares and
the total market size.
Derek N. Lidow
Executive Vice President
International Rectifier Corp.
Semiconductor Division
El Segundo, Calif.
- |

Copyright or wrong
To the editor: As long as the computer
software industry wallows in the com-
fort that its intellectual property is
somehow protected by copyright, we
will see more of Broderbund vs. Unison
[Unison is appealing a decision that it
infringed on Broderbund’s copyright of
a graphics program because of a simi-
larity, not in computer code, but in

30, 1986, p.104]. You may recall that
late last year Apple Computer Ine. got
an out-of-court agreement from Digital
Research Inc. saying that DRI would
make its GEM screen less like that of
Apple’s Macintosh.

Historically, copyright protects ex-
pression, and that is precisely what a
screen layout is. Contemporary legisla-
tion and precedents merely extend cov-
erage to source codes and to transla-
tions and compilations thereof. Such ex-
tensions in no way detract from the in-
tention of copyright as a protection for
expression.

But software practitioners such as Uni-
son are arguing that there is a how-it-
works angle in software that is distinet
from the how-it-looks angle. One argu-
ment is that reverse unlicensed copies of
code using reverse engineering are legal.
However, one need only read copyright
laws and decisions to note that reverse
engineering is not within their purview.
You do not reverse-engineer a Rem-
brandt! But you do reverse-engineer a de-
vice or a process, both of which are pro-
tected by patent laws and not by copy-
right laws. Which is why, despite legal
consensus to the contrary, I do not think
copyright alone can speak for software.

K. C. Toh
Managing Director
Unidata Sdn Bhd

Singapore
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It’s crystal clear
Cherry has your switch.

Because you demand maximum
reliability in the latest state-
of-the-art components; cost

effective and delivered on time,
clearly your choice is Cherry.

- Take a closer look. Send for catalog.

) e PR B
CHERRY
CHERRY ELECTRICAL PRODUCTS
3600 Sunset Avenue, Waukegan, IL 60087 « (312) 360-3500
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Win $1,000
Cash In
Electronics
Annual
Advertiser
Audit Contest!




Details and complete
contest rules appear
in this issue.

It's easy to enter, and fun to win!
Simply select the 10 ads in this
January 8, 1987 issue of Electronics
that you think will be best-read by
your peers. List your selections on
the entry card bound in this issue,
or a reasonable facsimile. Whoever
comes closest to selecting the 10
winning ads collects $1,000 cash!

Electronics

Attention Advertisers:
You can win $1,000 too!

All advertising and marketing
personnel in companies and
agencies are invited to participate
along with our readers by check-
ing the box marked “Advertiser
Contest” on the entry blank bound
in this issue. Whoever comes
closest to picking the 10 winning
ads in this special advertiser's
contest will receive an award
acknowledging their skill in eval-
uating advertising, plus a free ad
for their company—and $1,000 cash!
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Electronics Advertiser Audit Study Contest

Win $1,000 Cash

By Selecting The Best
Remembered Ads In
The January 8, 1987
Issue Of Electronics

Reader Contest Rules

1. After you have examined this issue of Electronics,
pick the ten ads that you think will be best remem-
bered by your peers and enter your selections on
the entry blank bound in this issue or on a 3" x 5"
index card. Your entry should include: 1) the name
of the advertiser; 2) the advertiser's Reader Service
Number; and 3) the page number the advertisement
appears on. Ads placed by Electronics or McGraw-
Hill, Inc. should not be considered in this contest.

2. Check the box on the entry blank marked
“Reader Contest.” No more than one entry may be
submitted by any one individual. All entries must be

postmarked no later than midnight, February 27,1987,

3. The winner of the $1,000 cash prize will be
determined by POSTCOM, (conducted by Signet
Research, Inc.), Electronics’ method of measuring
readership. The winner will be notified by mail.

4. No purchase necessary. Contest void where pro-
hibited or restricted by law. Liability for any taxes on
the $1,000 cash prize is the sole responsibility of the
winner. Employees of McGraw-Hill, Inc., its advertis-
ing agencies, and their families are not eligible to
participate.

5. In case of a tie, the earliest postmark will deter-

mine the winner. Decisions by the judges will be final.

Advertiser Contest Rules

1. All advertising and marketing personnel in com-
panies and agencies (other than McGraw-Hill, Inc.
and its advertising agencies) are invited to participate
in a separate contest for advertisers. All rules for the
Reader Contest will similarly apply for this contest,
with one exception: the box on the entry blank
marked “Adventiser Contest” must be checked.

2. Examine this issue of Electronics with extra care.
Choose the ten ads that you think readers of Electron-
ics will best remember and enter your selections on
the entry blanks bound in this issue or on a 3" x 5"
index card. No more than one entry may be submit-
ted by any one individual.

3. All entries must be postmarked no later than mid-
night, February 27, 1987. Each individual's qualifying
entry will be matched against the winning ads as
determined in the Reader Contest. Whichever individ-
ual in this Special Advertiser Contest comes closest
to picking the 10 winning ads will receive $1,000
cash, and a plaque acknowledging their skill in eva-
luating advertising. The winner will be notified by mail.

4. This special Advertisers Contest is open to all
advertising and marketing personnel in companies
and agencies (other than McGraw-Hill, Inc. and its
advertising agencies), whether or not their companies
or agencies have an advertisement in the January 8,
1987 contest issue.

5. No purchase necessary. Contest void where pro-
hibited or restricted by law. Liability for any taxes on
the $1,000 cash prize is the sole responsibility of the
winner. Employees of McGraw-Hill, Inc,, its advertis-
ing agencies, and their families are not eligible to
participate.

6. In case of a tie, the earliest postmark will deter-
mine the winner. Decisions by the judges will be final.

Winning Advertisers
Earn Free Ad Reruns

The ten winning advertisers will receive a free
rerun of their winning ads in Electronics and a
plaque commemorating their achievement.

All reruns will be made from existing plates or
negatives. If the advertisement qualifying for a
free rerun is an insert, the winner may run up to a
four-color, two-page spread on R.O.P. stock from
existing plates or negatives. McGraw-Hill, Inc.
reserves the right to schedule reruns at its
discretion.

Electronics / January 8, 1987



PEOPLE

SCHLUMBERGER MANAGER
TACKLES A TOUGH MARKET

TOKYO
Alex Beavers left his job as a consul-
tant in corporate strategy ‘4o get
involved in hands-on management,” and
in his latest job he has his hands full.
He’s vice president and general manag-
er of Schlumberger Computer Aided
Systems-Asia, an operation that is fight-
ing to regain market share in Japan’s
highly competitive chip-tester market.

When Schlumberger Ltd., the diversi-

fied French-U. S. oilfield-equipment com-
pany, took over what was then Fairchild
Camera & Instrument Corp. eight
years ago, surging Japanese tester mak-
ers had seriously eroded Fairchild’s
market-leading position. Beavers’ task
when he went to Japan a year ago was
to engineer a turnaround. Last year, he
says, “we increased our market share in
the printed-circuit-board tester market
from 20% to 25%.” However, he foresees
only nominal growth this year, largely
as a result of the continuing chip-mar-
ket slump.
CUSTOMERS WONDERING.  Schlum-
berger’s future in the electronics indus-
try has also been affected by the compa-
ny’s pending sale of an 80% interest in
the reorganized and renamed Fairchild
Semiconductor Corp. to Fujitsu Ltd.
[Electronics, Nov. 13, 1986, p.29). The
sale did not change the status of the
subsidiary that Beavers runs. It has,
however, “caused our customers to won-
der about our position as a test equip-
ment and computer-aided-systems sup-
plier,” Beavers says. “But our new
chairman [Euan Baird] has assured us
that Schlumberger believes that CAS
has strong growth potential. We're fully
committed to the Japanese market.”

Although Schlumberger’s share in Ja-
pan’s memory-tester market is less than
5%, Beavers predicts that the company’s
new megabitchip tester, due out by
June, will strengthen its position. He
claims that the megabit model is the
first tester that can handle different
types of chips with differing tolerance
levels on the same testing board, thus
speeding throughput.

Beavers is also confident that he’s the
right person to guide the company’s
growth. A graduate of Vanderbilt Uni-
versity in his native Tennessee, he strue-
tured his education with certain goals in
mind. His doctorate in electrical engi-
neering from the University of Houston
gave him the background to move into
his specialty fields of industrial electron-
ics and factory automation. His MBA
from Boston University gave him the

business background to move into man-
agement.

He began his career as a corporate
consultant with Booz, Allen & Hamilton
at what he describes as “an extremely
interesting time, the 1970s, when major
structural changes were taking place,
especially the decline of U. S. productivi-
ty. Many manufacturing companies be-
came alarmed and began to seek new
markets. They came to us for guid-
ance.”

One of those companies looking for
advice was General Electric Co. Beavers
liked what he saw GE doing in the field
of factory automation, so he made a ma-
jor move, “to put theory into practice.”
In his four years with the company, he
advanced to general manager of intelli-
gent vision systems at the GE lab in
Orlando, Fla.

Beavers left GE to join Schlumberger
two and a half years ago, “because I
felt I'd have more impact in this job,” he
says. He was right. Within a year and a
half, he was on his way to Japan, his
first overseas assignment.

His strategy for long-term growth in
Japan, he says, has been to end the rela-
tionship with former distributor Tokyo
Electron and go into direct sales and
service, “to establish ourselves as a lo-
cal company committed to working
closely with our Japanese customers to
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BEAVERS. Letting them know that Schium-
berger is staying in Japan.
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Wondering about
analog circuit
simulation?

PSpice is the world’s most wide-
ly used analog circuit simulator.

Is it because PSpice was the
first SPICE compatible simulator
for the IBM-PC™? And the only
one for both PC and VAX™?

Or, perhaps because these
features are not available from
“brand X*’?
» GaAs MESFET modeling
¢ power transformer
modeling
* ‘“Monte Carlo’’ analysis

Maybe because of our Probe
graphics,

and our Parts device modeling?

Or that the top four PC-based
CAE companies sell or recom-
mend PSpice to their
customers?

MicroSim gives you reliable con-
vergence and expert technical
support. PSpice version 3
shows our commitment to ad-
vancing the industry standard.

MicroSim’s PSpice software
runs on IBM-PC™ compatible
and DEC VAX™ computers.

et

MICROSIM CORPORATION
23175 La Cadena Drive
Laguna Hills, CA 92653

(714) 770-3022 » (800) 826-8603

Cali today for further informa-
tion and a free evaluation copy
of our software.

IBM-PCs a trad
VAXisa

k of i
k of Digital Equi [&

USA

Corp.
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SAVE BIG

ON HEWLETT-PACKARD CALCULATORS

The NEW HP 28C

STATE OF THE ART
Scientific Calculator
from Hewlett-Packard

Features:
 Built-in advanced math functions:
Symbolic algebra
Symbolic calculus
Matrix/vector arithmetic
Complex number arithmetic
Binary math and conversions
* Equation solver
¢ Advanced statistics
* Menu labels and softkeys
* Function and data plotting
¢ Programming features
* Unit conversions with 120 built-in units
* 250 programmable commands and functions
60 direct keyboard commands
* 64 user flags
« Enhanced RPN that aliows algebraic equation entry
« Separate alpha and numeric keyboards
« Battery power {3 “N" cells)

* Four-line LCD display
Mfr. Sugg. Ret, $235 $ 1 79

o Infrared printer interface
HP 82240A Infrared Printer

* Folding “‘clamshell” case

Mfr. Sugg. Ret. $135 $100
+ HP11C Sclentific 84t
« HP15C Adv. Scientific $72
+ HP16C Programmer $86
* HP41CV Adv. Prograﬁnble _ $126
« HP41CX m.?rogrammaﬁe— - sif_
+ HPB2104A Card Reader  $139
« HP82143A Thermal Printer  $275

« HP2225 ThinkJet Printer (All)  $350

All HP Accessorles Discounted Too!

ﬂﬂ HEWLETT

PACKARD
LaserJet Toner

Cartridges
Mfr. Sugg. Ret. $115

$84

HEWLETT | Authorized

Hewlett-Packard

(»F] PACKARD Dealer

CALL TOLL FREE 800-621-1269
EXCEPT ILLINOIS, ALASKA

CANADIAN TOLL FREE 800-458-9133

Corporate Accts, invited. Min. Ord. $15.00. Visa or MasterCard by Mail
or Phone. Mail Cashier's Check, Mon. Ord., Personal Check (2 wks. to
clear) Add $4.00 1st item, (AK, H1, P.A., Cenada add $10.00 first item) $1.00
ea. add't shpg. & hand|. Shipments to IL add 7% tax. Prices subj.
tochange. WRITE for free catalog. RETURN POLICY: Oefectives Only:
within 30 days of p! with | mer-

only. Comp! and large perip s rep! only when
defective on arrival (within 3 work days of delivery). Other problems
covered by mfr. warrsnty. ALL ELEKTEK MERCHANDISE IS BRAND NEW,
FIRST QUALITY ANDO COMPLETE. Immediate delivery on all above items.
DUNS #09-718-0517

ELEK-TEK

6557 N. Lincoln Ave., Chicago, IL. 60645
312-677-7660

Most pl p

meet their individual needs.” Those cus-
tomers are much more sophisticated
now than they were five years ago. ‘It

used to be that an [automatic test equip- |

ment] prototype was designed by engi-
neers,” he said, “and then handed to the
manufacturing group, which often
found it impossible to manufacture be-
cause the quality standards were too

high. And then, you sold standard
units. "

That one-dimensional approach, he
says, ‘just doesn’t work anymore. If
you don’t customize, you don’t make
sales. That's why we've increased our
engineering and service staff from 180
to 220 in a year. We're obviously in Ja-
| pan to stay.” ~Michael Berger

DONOVAN BUCKS DECLINE
IN JAPAN’S IC MARKET

TOKYO
This year, while practically everyone
else in the semiconductor industry is
watching sales sag, Steve Donovan of
Monolithic Memories Inc. is reporting
strong growth, and he’s doing it in the
toughest market around—Japan.
“We've increased sales in Japan from
3.4 billion yen last year to 3.8 billion for
our fiscal year ending this September,
and my goal for '87 is a very realistic 5
billion yen,” says the 35-year-old Dono-
van, who took over as exec- mm
utive managing director of b‘s
MMI Japan Ltd. just five 3
months ago. That would be
30% growth, at a time when
other semiconductor execu-
tives are scratching for
sales. It's also 10% of
Monolithic Memories’ pro-
jected $204.9 million in sales
worldwide, a ratio Donovan
intends to increase to 15%

sales force on customer-specific applica-
tions, and in 1987 he plans to hire six or
seven more people for engineering,
sales, and administrative tasks. “I've
heard it's hard to find good Japanese
engineers, but we find so far that youn-
ger ones, especially, are looking more
often to work with a foreign firm. We
offer them the responsibility and chance
for advancement that they can’t find
when they start out with a Japanese
company.”

Donovan, British-born
with an undergraduate hon-
ors degree in electrical en-
8 gineering from the Liver-
| pool Polytechnic Institute,
is accustomed to operating
in foreign environments. A
former sales manager for
NCR Corp. in the United
| Arab Emirates sheikdom
| Abu Dhabi as well as a
marketing manager for Ad-

by fiscal 1989.
MMI Japan is growing

DONOVAN. No Japanese
competition for PALs.

vanced Micro Devices Inc.
in  California, Donovan

while others are struggling
because its product line, anchored by its
patented programmable array logic
(PAL) technology, has no Japanese com-
petitors. With a 50% market share in
Japan (its major competitor is Signetics
Corp.), MMI Japan’s customer base has
doubled in the last three years to about
1,000 companies. In a Japanese comput-
er market that has grown faster in the
past two years than that in the U.S,
Donovan says demand is firm in those
high-performance digital-systems appli-
cations for which PAL devices are de-
signed, including logic controllers for
disk, graphics, or interface functions.

He sees an especially strong market
for the new PAL 20D series, introduced
earlier this year, with 10-ns maximum
propagation delay times, faster than the
15-ns speeds that most of his customers
are seeking. Next year, MMI will intro-
duce a CMOS family for users who need
low power consumption, and it plans to
balance its product line between bipolar
and CMOS by 1990.

To beef up his company, Donovan has
hired four engineers to work with his

joined MMI in 1983 as mar-
keting manager for programmable read-
only-memory products and later became
manager for PROM and PAL products.
“Having mastered American English,”
he says jokingly, “I'm now taking on
Japanese, so I can handle at least some
of the day-to-day tasks with our staff of
60 people, most of whom don’t speak
English.”

He took this job, he says, because it
was his first chance to handle a total
operation, “and because I'd be operating
among some of the major semiconductor
makers in the world.” The only non-Jap-
anese in MMI Japan, Donovan says that
his familiarity with operations at the
company’s base in California is improv-
ing his operation’s customer service,
“because I know whom to call to get
something done. One of my goals is to
integrate my whole staff so that they
can do the same thing.”

When he’s not studying Japanese,
Donovan and his wife enjoy skiing and
swimming. One of his early 1987 goals:
to organize the first MMI Japan staff
ski trip. -Michael Berger

—
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IMPROVE YOUR
MEMORY

New Infotek 8 and 4 MByte Memory Cards Give
Lowest Cost per Byte for HP 200/300.

~

Now, get all the memory you
need for the most complex
programs—CAD, CAE—all on a
single, compact card. And, at the
same time, get the lowest cost
per megabyte of memory on the
market.

Infotek’s new AM380 is the first
8 megabyte single-card memory
available for HP 200/300 com-
puters. It allows you to take
advantage of the full storage
capacity of your HP workstation
without wasting valuable back-
plane space. ZIP packaging of
1 MByte monolithic DRAMs
makes the low cost per byte
possible.

For the many applications
requiring 4 MBytes of memory,
Infotek again uses 1 MByte

DRAMs in single in-line packages *

to reduce costs. That means you

can now have Infotek quality in
the lowest-cost 4 MByte board
available! Of course, Infotek’s

N

ey

Memory for even
the most complex CAD and
CAE programs or a single board.

popular 1 MByte and 2 MByte
memories are also available.

The literally famous reliability
of Infotek memories is evidenced
by our full two-year warranty. So
improve your memory with state-
of-the-art DRAM boards from
Infotek. Call today to Infotek Sys-
tems, 1400 North Baxter Street,
Anaheim, California 92806-1201,
(714) 956-9300, (800) 227-0218, in
California (800) 523-1682, TELEX:
182283,

While you're at it, ask to receive
our Infotek newsletter.

INFOTEK
@ SYSTEMS

A DIVISION OF ALS CORPORATI O
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DOES

WINDOWS.

" AN A . 4

Intel’s 82786 graphics coprocessor xuppoﬁs its family gf 16- and 32-bil central processing units.

‘ ‘Two completely different kinds of
end customers seem to be fueling the
embryonic graphics chip market: the per-
sonal computer user in business, and the
designer on a work station. Intel Corp.,
long reported to be developing a graphics-
oriented microprocessor, is finally
announcing its 82786 graphics coprocessor
for both applications.

Demand for multiple-windowing
capability is on the rise, especially for
multitasking chores in the office environ-
ment. The 82786 implements this capabil-
ity in hardware. Each application can have
its text and graphics drawn into separate
regions of memory, which are then com-
bined within windows of the same display.
Large amounts of overhead associated with
graphics tasks can be offloaded from the
main system CPU by storing more text and
graphics information in memory than is

shown in the display... , ,

Excerpted from an exclusive article
in the May 19, 1986 issue.

% Electronics
]

THE LEADER IN NEW
TECHNOLOGY COVERAGE
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A SHWDOWN IS SHAPING UP ON WINDOWING STANDARDS

- ELECTRONICS NEWSLETTER

storm is brewing over windowing standards for work stations, pitting

IBM Corp. and others against Sun Microsystems Inc. and Intel Corp.,
which is owned in part by IBM. X Windows, a windowing and graphics
software package developed in the public domain as part of the Athena
project at the Massachussetts Institute of Technology, gained IBM support late
last year when Big Blue announced that the package will be included in
Andrew, an advanced distributed computing environment developed jointly by
IBM and Carnegie Mellon University. Also supporting the package is BBN
Advanced Computer Inc., which added X Windows as an enhancement to its
Butterfly paraliel computer in the fall. Meanwhile, Sun Microsystems, the work
station company that in the past has been quick to back pending standards, is
pushing to make its own windowing package a standard. The Sun Network
extensible Window System (NeWS) won Intel’s support for use on the Intel
80386 processor. Other major computer makers, including Hewlett-Packard,
Digital Equipment Corp., and Apollo Computer Inc. are expected to cast their
votes for a window standard in the next few weeks. O

WILL EQUIPMENT NEEDS LEAD TO A SHAKEOUT AMONG CHIP MAKERS?

hat's good news for the makers of semiconductor production equipment

may not be good news for all of their customers. The equipment
industry will grow 8% in 1987 and a whopping 33% in 1988 to nearly $4.3
billion, according to industry forecasters. G. Dan Hutcheson, vice president of
VLS! Research Inc., San Jose, Calif., says the 1988 spurt is inevitable,
because current equipment will be obsolete by then. However, the price tags
on next-generation production equipment may be too much for some strug-
gling chipmakers—and a shakeout in the semiconductor industry could be the
result, argues one observer. Dataquest Inc. president Manny Fernandez, who
agrees with the VLS| Research projection, warns that the pressure to replace
outmoded equipment will pose a serious problem for chipmakers, who have
endured two devastating years and whose current capacity lies largely idle.
“Not everyone will have the money to put in the next-generation fab equip-
ment,”" Fernandez said at the recent forecast meeting of the Semiconductor
Equipment and Materials Institute. He predicts a consolidation of the chip
industry and more alliances between major manufacturers, such as the pend-
ing purchase of Fairchild Semiconductor Corp. by Fujitsu Ltd. and the agree-
ment between Motorola Corp. and Toshiba Corp. that gives the U. S. compa-
ny greater access to Japanese markets. a

FCC PROPOSAL TO REGULATE ENHANCED SERVICES STIRS A CONTROVERSY

perators of value-added networks and users of computer bulletin boards

are flooding the Federal Communications Commission with objections to
a proposed rule change that would subject some enhanced packet-switching
services to FCC or state regulation. Operators of value-added networks and
their users fear that the change would classify their nets as interstate common
carriers and force them to pay extra access charges to local carriers, such as
the seven regional Bell operating companies. The proposed regulation could
throttle some protocol enhancement services, such as X.25-to-asynchronous
conversion, that have previously been unregulated. GTE Telenet, one of the
largest value-added network companies, says regulating packet services
could double or triple the costs of accessing on-line commercial data bases.
Adapso, the Association of Data Processing Service Organizations, has for-
mally opposed any change in the status of packet services and urged the
FCC to keep present regulations in force. A final ruling is expected early this
year. O
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DEC STUDY SHOWS SOME WORKERS FACE HIGHER RISK OF MISCARRIAGE

study sponsored by Digital Equipment Corp. reports that production

workers at DEC’s Hudson, Mass., semiconductor plant face a significant-
ly higher chance of miscarriage than other women. The study, conducted for
DEC by the University of Massachusetts School of Public Health, found a
miscarriage rate of 39% among women doing ion-implantation and diffusion
work, compared with an average miscarriage rate of about 20% in the
national population. Women involved with photolithography processes had
miscarriage rates of 29%, but DEC says that departure from the national
average is not statistically significant. Interviews with more than 80% of all
production workers who have been employed at the facility also revealed a
significantly higher-than-normal incidence of self-reported arthritis and diabe-
tes and complaints of headaches, nausea, and sore throats. The two-year
study found no evidence of other health risks. The Maynard, Mass., company
has notified the Semiconductor Industry Association of the results, and the
company says it will continue a long-standing policy allowing pregnant or
concerned female employees to transfer to comparable nonproduction jobs.(]

AT LAST, A SIZABLE U.S. SMART CARD EFFORT

he U.S. smart card business is about to get a shot in the arm. The

Department of Agriculture will award a contract Jan. 9 for 100,000 wallet-
sized plastic cards with built-in microprocessor and memory circuits, and
1,000 readers. The cards will be used by peanut farmers for marketing their
products as part of a program [Electronics, Oct. 21, 1985, p. 26] managed by
Applied Systems Institute Inc., a Washington-based software firm. The peanut
market was chosen for its complexity: the goobers are sold through 577
private buying points. If this program works, the Agriculture Department may
extend it to other, larger agricultural industries, including tobacco. O

FORD MICROELECTRONICS PLANS SECOND SOURCE IN GaAs LSI...

ord Microelectronics Inc. is hoping to use a second-source pact with a

West Coast gallium-arsenide chip maker to infuse life into the sluggish
market for commercial GaAs devices. The company is expected to announce
a deal next week covering foundry services for custom large-scale integrated
circuits based on enhancement-/depletion-mode GaAs technology—believed
by some to be the industry's first second-source arrangement for commercial
GaAs LSI chips. Officials with Ford Microelectronics in Colorado Springs
admit that an agreement is pending, but won't identify the partner. Ford
almost sold off its GaAs fabrication line six months ago, but this deal signifies
its renewed commitment to become a major factor in the slowly developing
commercial markets for GaAs integrated circuits. O

...AS THE GaAs CHIP INDUSTRY SUFFERS GROWING PAINS

While Ford Microelectronics is showing renewed vigor in its gallium-
arsenide venture, Honeywell Inc.’s decision to drop the technology
[Electronics, Dec. 18, 1986, p.21] may be the beginning of a new trend.
According to Robert Castellano, an analyst with The Information Network, a
San Francisco market researcher, cutbacks in military investment in GaAs
have hurt some suppliers, while others have been harmed by a weak market
for home satellite dishes, heavy users of analog GaAs ICs. Many cable TV
carriers now scramble signals to fight air-wave piracy, causing sales of dishes
to tumble. Some early estimates proclaimed the GaAs market would be worth
billions of dollars by 1990, but Castellano says worldwide sales of all GaAs
chips will reach only $188 million by the end of this year. O
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TO PLUG IN
THOUSANDS OF COLORS.
FOLLOW OUR LEAD.

INMOS has taken the lead in video display enhancement. Our IMSG170, IMSG171 and IMSG172 Color
Look-Up Tables let you and your RGB analog display plug in a palette of more than a quarter million colors. And
we're already setting the standard with major industry leaders designing our tables into their systems.

Our programmable DAC conforms to RS170A standards with pixel rates up to 50MHz in the IMSG170 and
80MHz in the IMSG171 and IMSG172. The new IMSG171 also features aread-back path for content verification.

The IMSG170 family gives you high quality images by integrating a 256 word x 18 bit color-mapping table
with three 6-bit DACs, 75Q) drivers and micro-processor interface. And it’s all on a monolithic CMOS device for
reduced board space and power consumption, lower costs and design ease.

Plug in the INMOS Color Look-Up Table and view your system in a whole new color.

COLOR LOOK-UP TABLE

INMOS, rodo Springs, Colorodo, T
Brisiol, Englond, Tel (0454}616616,;
Paris, France, Tel. {1) 46.8722.01
Munich, Germony, Tel. (089} 379 1028
Tokyo, Jopon, Tel. 03-505-2840

. . . A
Crayala and serpentine design are registered tr ademarks of Binney & Sraith, Inc. Used with permission.  inmos g;' and IM5 are trademarks o the INMCS Group of Companse:
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Take Image Processing
and Data Acquisition
to MACHspeed onthe
M PC with our new
ArrayProcessor.

Fasten your seat belts! Our IBM PC array process-
ing board and software fly! And they're completely
backwards compatible with our Image Processing
(frame grabber) and Data Acquisition (A/D, D/A)
boards and software.

Our MACH Series DT7010 Floating-Point Array
Processor is general-purpose, and performs IEEE
32-bit floating-point arithmetic at 6.5 Mflops. The
DT7010is particularly good at crunching data
acquired by a Data Translation frame grabber or A/D
board.

And with our MACH Series software, you don’t
have to program the board. The MACH Vector Sub-
routine Library contains 118 general-purpose subrou-
tines for digital image processing/signal processing,
and vector/matrix operations. Our MACH Assembler
and MACH Simulator ease writing custom
algorithms.

Sohold on to your hat, and call us, at (617) 481-3700.
The age of supersonic, desktop Image Processing
and Data Acquisi-
tionis flying.

Tolearn more, see us in Gold
Book 1987, or call to receive
our first-ever 1987 3-Book Set,
including 1987 Catalog, Prod-
uct Summary Price
List,and

= Applications
% Handbook.
n
‘\8 -
" \\
5
.S ?
=)
= ,
=
L
¢ (Call(617)481-3700
Hardware MACH SERIES SUMMARY Software
Arra FFT* FFT* FFT* el ;
Proc{assing 1024 Point 1024 Point 256 x 256 Price MACH Vector Subroutine Library .. .................... for end-users ($1495)
Board Real Complex Image ) ) ]
DT7010 -1 MACH Microcode Assembler And Simulator . . ... for algorithm developers ($1495)
ing-Poi I 4 )
oy Joms S0ms 4.6s $4995 || MACH Library, Assembler And Simulator ... ($2495)

*All execution speeds are real-world, not theoretical, and include overhead times.

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Or., Martboro, MA 01752 (617) 481-3700 Tix 951 646
European Headquarters: Data Translation, Ltd., 13 The Business Centre, Molly Miltars Lane, Wokingham Berks, RG112QZ, England TIx 851849862 (#D)
International Sales Offices: Australia (61) 2-6635289; Belgium (32) 2-7352135; Canada (416) 625-1907; Chile (2) 2-253689; China (408) 727-8222; Denmark (45) {02) 187188; England
(44) 734-79383; Finland (358)-90-372144; France (33) 146306839; Greece (30) 951-4944; Hong Kong (852) 3-318585; India (91) 2-231040; Israel (972) 3-324298; ltaly (39) 2-81821;
Japan (81) 3-502-5550, (81) 3-375-1551; Korea (82) 778-0721-5; Malaysia (60) 3-36299; Morocco (21) 9-30-6949; Netherlands (31) 70996360; New Zealand (61) 2-663-5289; Norway
(47) (02) 559050; Peru (51) (14) 31-8060; Philippines (63) 818-0103; Portugal (351) 1545313, Singapore (65) 271-3163; South Africa (27) 12469221; Spain (34) 14558112; Sweden (46) 8-7617820;
Switzerland (41) 17231410, (41) 22360830; Taiwan (86) 2-709-1394; (86) 2-531-2434; West Germany (49) 89809020
Data Translation is a registered trademark of Data Translation, Inc. I8M PC is a registered trademark of International Business Machines Corp.
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NEC GRAPHICS CHIP USES FIRMWARE FOR COLOR FILL-IN

oLy

ork stations and high-end personal computers are the targets of a NEC

Corp. advanced-graphics controlier chip that uses firmware instead of
software for graphic-pattern generation, data transfer, and color fill-in func-
tions. A preprocessor on board the uPD72120 works in parallel with the
chip's graphic-pattern-generation processor to achieve high-speed operation.
NEC engineers claim the uPD72120 is among the first graphics-controller
chips to incorporate data transfer and color fill-in functions on chip. its system
interface is a data bus of either 8 or 16 bits plus a 20-bit address bus, and the
display-memory interface is a 16-bit data bus and a 24-bit address bus, for a
total address space of 32 megabytes. Although designed to run with Intel
Corp. processors, the uPD72120 has glue logic that permits the controller to
be used with other processors. The Japanese company will start shipping the
wPD72120 in April at a sample price of about $123.

CONTROLLER CHIP SPEEDS PRINTERS’ REACTION TIMES

16-bit microcontroller from Siemens AG improves the reaction time of

high-resolution matrix printers and printer terminals by at least an order of
magnitude while simultaneously processing up to eight tasks, ranging from
paper transport, forward and backward printing, and line spacing to keyboard
interrogation. The SAB 80199 boasts an instruction cycle of 0.5 us. Its
multifunction unit eliminates the need for peripheral components such as an
interrupt controller, a multiple counter, and the controller for serial data trans-
fer. The 40-pin device integrates 40,000 transistor functions on a 45-mm?
chip. Available now, the 80199 sells for about $30 each in 500-unit lots. The

price drops to $20 in 10,000-unit lots. g -

EMULATOR TURNS EPSON PRINTERS INTO IBM EQUIVALENTS

Avatar Technologies Inc.’s $695 plug-in emulation module transforms Ep-
son FX, RX, EX, and LQ printers into the equivalents of IBM Corp. 3270
printers to reap significant savings in equipment costs. The 4-by-4.75-in. Ep-
87 Coax Adapter converts IBM control and character codes into ASCII. it
attaches to IBM 3270 mainframes via an IBM 3274 or 3276 cluster control
unit and is compatible with IBM's Systems Network Architecture and BSC
communications protocols. According to the Hopkinton, Mass., company, the
Ep-87 incorporates many of the features of Avatar’s arger PA1500 protocol
converter for IBM 3270 emulation. But programmers can still take full advan-
tage of Epson printer functions such as dot-addressable graphics, alternate
character sets, and bar code generation. Using an Epson printer with an Ep-
87 adapter board that will become available in February can result in savings
of up to 75% over IBM printers, Avatar says. ]

DIODES COMBINE FAST RECOVERY TIMES WITH HIGH BLOCKING POWER

wo new fast-recovery diodes from International Rectifier Corp. combine

the quick response of Schottky diodes with the high voltage-blocking
capability of p-n diodes, the El Segundo, Calif., company says. The 30-ns
11DF and the 35-ns 31DF can handle reverse voltages from 100 to 200 V,
with forward currents of 1 and 3 A. Typically, p-n diodes rated for comparable
blocking voltage and current have recovery times on the order of 100 to 200
ns. Schottky diodes provide recovery times comparable to the 11DF's and
31DF’s but top out at a blocking voltage of 100 V. The 11DF and 31DF are in-
tended for applications such as switching power supplies and inverters. Both
devices are in axial-lead packages. The price, in 100-piece quantities, is 60¢
for the 11DF and 68¢ for the 31DF. 0|
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WANG MINICOMPUTERS GET UNIX CAPABILITY

dd Wang Laboratories Inc. to the list of companies offering Unix on

minicomputers for business applications. The Lowell, Mass., company’s
VS IN/ix, which is a derivative of AT&T Co.’s Unix System V, resides along
with Wang's proprietary VS operating system on Wang minicomputers. Users
can move between operating systems with a single keystroke, and utilities
allow file transfer between environments. VS IN/ix supports as many as 64
users on Wang VS 85 and VS 100 systems. Wang will license the option at
$15,000 for 16 users, $24,000 for 32 users, and $33,000 for 64 users. [

MOSTEK CACHE-TAG SRAM HANDLES FAST PROCESSORS

homson Components-Mostek Corp. has fabricated a cache-tag static ran-

dom-access memory fast enough to be used with the new breed of
processors, that run at 16 to 25 MHz. Mostek added a 4-bit comparator to a
fast 4-K-by-4-bit SRAM to achieve the cache-tag MK-41H80 with access
speeds as low as 20 ns. The 22-pin chip can determine a cache hit—
determining if the data being sought is already in its memory space—30%
faster than discrete implementations of cache-tag design using separate
SRAM and comparator components, says the Carrollton, Texas, company.
The 1.2-um CMOS MK41H80 is slated for introduction later this month. [J

MULTIPLEXER FROM EMULUX DOUBLES MICROVAX TERMINAL INTERFACES

n asynchronous multiplexer from Emulux Corp. lets the Digital Equipment

Corp. MicroVAX Il and other Q-bus systems interface with twice as many
terminals as is possible with DEC’s DHV 11 asynchronous multiplexers—eight
lines to the DHV11's four. The CS08's single-board configuration makes the
increase possible by better utilizing the MicroVAX's bus-interface slots, says
the Costa Mesa, Calif., company. The dual-width board makes possible RS-
232-C connections to most existing asynchronous terminals. It costs $1,000
without modem control and $1,200 with modem control. It will be available in
mid-March. O

SOFTWARE CUTS IBM PC NETWORKING TO $100 PER CONNECTION

erver Technology Inc. has slashed the cost of network software for IBM

Corp. Personal Computers, PC XTs, PC ATs, and compatibles to $100 per
connection with its EasyLAN Version 3.0. Users can run applications pro-
grams written to IBM’s Netbios standard over low-cost RS-232-C serial com-
munications links, as well as develop their own Netbios-compatible applica-
tions, says the Sunnyvale, Calif., company. EasyLAN also lets as many as 20
PCs share network resources, such as laser printers. Available now, EasyL AN
3.0 is priced at $99.95 for single copies. Users of EasyLAN 2.0 can upgrade
to the 3.0 version for $25. ]

ZYCAD SIMULATOR HANDLES 1.1 BILLION EVENTS PER SECOND

Zycad Corp.’s System Development Engine (SDE) runs logic simulations
on up to 1.1 million modeling elements at a blazing 1.1 billion events/s—
80 times faster than the company’'s Logic Evaluator model LE-1032. That
speed makes it feasible to run software on a simulated hardware system, and
therefore slash a year or more off the three to four years required to develop
large computer systems, says the Minneapolis company. A full-blown SDE-
8032 will sell for $2.5 million. The SDE-8016 will offer 500-million-event/s
performance on up to 512,000 modeling elements for a price of $1.7 million.
Zycad plans to ship its first SDE system in February. O
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ROCKWELL
SEMICONDUCTOR
TECHNOLOGY DELIVERS

1200 BPS AT 300 BPS PRICES.
(OfF The:Shef)

Introducing Rockwell’s
new R212AT smart

1200 BPS Alsoavailable: Rockwell's R212DP.
Ideal for remote diagnostics

modem device set fea- and other integral applications, it
turing Rutomatic provides specific advantages in
Adaptive Equal- price. performance and system
ization. cost savings.

Rockwell e The R212DP. like the
International’s R212AT, has automatic fall
exclusive Automatic back to slower speeds and
Adaptive Equalization an RS232C interface. Both

these Bell 212A and 103
compatible device sets are
available at any level of
integration from devices to
boards or customized pri-
vate label systems.

For ease of evaluation.
Rockwell provides a board
level evaluation modem for
laboratory analysis to
assure the performance

Algorithms automatically
enable the modem to adapt
to any quality of phoneline
Even signals over poor lines are
enhanced to ensure virtually
error-free transmission.

The R212AT smart modem
device set is the most cost effective
communications solution avail-
able for personal computers. And
R212AT has implemented in sil-
icon the software necessary for and quality of R212AT and
compatability with the industry R212DP.
standard "AT" command set. This g Callgou;loc?} ITOCkWQH
allows quick design-in because distrigmtor today for otl-the-
we've presolved all the “AT "dialing DT]I_\f]}; ;qoglezsff S:qlsfts'mo dern shelf delivery of an evaluation

functions. It incorporates auto .. board complete with a Designer’s
. . offers lower system cost because it BT
dial, auto answer and can dial © Y Guide Kit.

incorporates the controller_and Semiconductor Products Division
ALTOMATIC ADAPTIVE EQUALIZATION analog filter cn‘cux_try }‘eqU}red for Rockwell International, P.O. Box C.

Bit Error Rate (BER) Curve 1200 bps modem communications in the MS 501300, Newpeort Beach,
deviceset itself This reduces parts “}?“ ?gg?g:?’sia:(zggg)og;32%2-;3%99.
count, enhances total system
reliability and meets low pow 't Rockwell

requirements for portable
applications. International
Rockwell’s

Automati Aswell as operating asynchro-

ve : c
Equalization nously. the R212AT has syn- ...where science gets down to business
chronous mode operatxon for Aerospace { Electronics / Automotive

higher transmission throughput.  General Industries / A-B Industrial Automation

Signal to Noise Ratio (SNR)
10 12 )
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To know the environment of your power source
IS the first step
to noise countermeasures

NDR-544 has broadened the power
line monitoring range.

Only by connecting the unit to a power
line (single phase or 3-phase, AC/DC
line), you can obtain accurate data on
the power line such as voltage fluctua-
tion, frequency fluctuation and super-
imposed impulse noise. In addition,
the unit catches an abnormal value be-
yond the threshold and prints data on
such an abnormal state.... “When the
abnormal value occured”, “How long
it continued” and “Fluctuation value”.
The NDR-544 is the latest model with
upgraded measuring functions de-
signed to extensively monitor various
power line disturbances. You can im-

Circle 30 on reader service card

mediately check and monitor the en-
vironmental conditions of electronic
devices before installing them and can
also clear up the cause of troubles.

Features

@AC voltage fluctuations of single
phase and 3-phase can be monitored.

@ ON-OFF at 4 places other than power
line can be monitored. (Event function)

@®Time at which abnormal state occurs
and recovers is printed at a unit of
1/100 second or more.

®Editing function enables user to ob-
tain the whole day’s accumulated data.

@ Clock, threshold and measurement
data are backed up by battery.

Main specifications

@®Voltage fluctuation measuring range :
600V AC max.
Two ranges; 0~+10V DC, 0~ £100V DC

@®Frequency fluctuation measuring
range : 45.0~65.0Hz

@Impulse voltage measuring range :
+2500V (Simultaneous monitoring
of positive and negative)

<@ NOISE.
NOISE LABORATORY CO.. LTD.

2662-1, NOBORITO, TAMA-KU, KAWASAKI CITY, KANAGAWA
PREF. 214 JAPAN Tel : (044)933-4311
TeleX 3842777 NOISEL FACSIMILE (044) 932-4511
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EVERYMAN’S LAN: FAST
EASY TO INSTALL, AFFORDABLE

987 |
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1-Mb/s TOKENSTAR USES PHONE LINES, COSTS $130 PER CONNECTION .

WESTLAKE VILLAGE, CALIF.
Ayoung California company has come
up with what might be called every-
man’s network for personal computers,
one with the speed and power of bigger
and more costly ones. Tokenstar, from
Telegence Corp. of Westlake Village,
moves data at 1 Mb/s, works simulta-
neously with voice traffic over telephone
lines—and costs as little as $130 per
connection.

Tokenstar is an expandable and recon-
figurable add-on to existing computers,
terminals, and telephone systems. It
uses existing telephone lines for data
transmission and can be extended by
connecting modems to it.

Two other local-network products that

also do not involve rewiring a building,
EasyLAN and GridNet, have been on
the market, but they are both considera-
bly slower than Tokenstar. EasyLAN,
introduced by Server Technology Inc. in
July 1985, runs at 19.2 or 56 kb/s, de-
pending on which personal computer it
is connected to [see p. 28}, GridNet, of-
fered since last February by GridComm
Inc., carries data at 23 kb/s [Electron-
ics, Feb. 17, 1986, p. 21].
HIGH SPEED. Tokenstar—with aggregate
throughput well above 10 Mb/s—can
match the performance of such local
nets as Ethernet and the IBM Token
Ring. It gets its speed by buffering 1-
Mb/s data into packets and shipping
each packet out at radio frequencies.
But because there are multiple packets
and connections, the effective through-
put can be more than 1 Mb/s.

Neither of the other two systems uses
phone lines directly for short-distance
transmission. EasyLAN moves data via
special cables connected to the RS-232-C
serial ports on personal computers when
the machines are in the same or adja-
cent rooms, through modems and over
voice lines when they are farther apart,
or on digital voice-and-data private
branch exchanges. The GridNet network
uses a building’s electrical wiring.

Analyst Will C. Felling, vice president
of Dataquest Inc. in San Jose, Calif.,
says Tokenstar’s strongest features are
its technology—there is no single point
of failure—and its economy, because it

offers linear growth with linear cost.
Telegence maintains also that the new
system could render expensive voice-
and-data digital PBXs obsolete, not only
because it can easily piggyback on tele-
phone wires, but also because it does
not require the PBX’s switch for rout-
ing. In addition, it costs 25% to 50% less,
and it has no effect on voice traffic car-
ried simultaneously on the same lines.

To install Tokenstar, a network inter-
face box about the size of a book is
placed under the telephone or near a
computer or terminal. The box is
plugged into the telephone outlet, and
the telephone is plugged into the box.
Another connector on the box accepts a
standard RS-232-C cable from the com-
puter or terminal.

Connecting work stations to the Easy-
LAN and GridNet networks is just as
easy. The only hardware EasyLAN re-
quires is the RS-232-C cable to connect
to the personal computers. When more
than two nodes are in the network, one
personal computer, a hub machine, must
have an RS-232-C port for each of the
other computers on the network. With

GridNet, a two-box communicator—con-
sisting of a wall-mounted power supply
and line interface and one of three types
of desktop processors—is hooked up for
each station.

The Tokenstar network-interface box
adds data-signal packets with their des-
tination headers to the telephone line—
without interfering with voice signals,
since the signals are at radio frequen-
cies that cannot be heard by voice users.
Users can hold telephone conversations
without interrupting data traffic, and
can place and hold multiple data calls
and communicate with devices that oper-
ate at different speeds.

The only other equipment needed for
a Tokenstar network is a token hub—
another box, installed in a telephone
closet. The hub separates the voice and
data signals, broadcasts the incoming
data signals to all lines going out of the
closet, and sends the voice signals to the
central switch. Tokenstar is physically
configured as a star network, with each
node directly connected to the hub, but
the hub operates the net as a virtual
token ring. ~Tom Manuel

TERMINAL

TERMINAL

BRANCH
MODULE

BRANCH
MODULE

-

BRANCH
MODULE
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BRANCH
MODULE
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MODULE
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A BIT OF BOTH. Tokenstar is configured as a star network but operates as a virtual token ring.
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MICROSYSTEMS )

HOW TO BOOST AN IBM PC TO 4 MIPS

PALO ALTO, CALIF.
Awhole new generation of comput-
ers based on 32-bit microprocessors
promises performance up to 4 million
instructions per second. But if it’s sheer
mips you're interested in, there’s no
need to invest in a 32-bit machine. A
board now available from Silicon Com-
posers, a tiny Palo Alto startup, plugs
directly into any 16-bit IBM Corp. Per-
sonal Computer or compatible and easi-
| ly delivers upward of 4 mips.

There’s one catch: at present, it has to
be programmed in Forth, a nonproce-
dural language used mostly used in

| real-time control applications that are
not normally the business of a PC.

| Silicon Composers’ PC4000 board in-
corporates the 16-bit NC4000 chip from

Novix Ine., which directly executes
| Forth instructions. It is the latest and

perhaps the most ambitious of a cluster
of new offerings based on the chip. And
with this increased interest in Forth im-
plementations come efforts to loosen the
strictures of the language itself. Inter-
est is growing in applications for the
chip that range from graphics to artifi-
cial intelligence.
GUARANTEED. Novix,
Calif., claims 10-mips performance for
its chip [Electronics, Aug. 19, 1985,
p. 41]. However, George Nicol, founder
of Silicon Composers and designer of
the new board, de-rates the chip perfor-
mance in order to make his own guaran-
tees of board performance.

“The chip is designed to run at 8
MHz,” Nicol explains. “Naturally, that’s
a matter of yield, and not all chips hit
that rate. I buy chips guaranteed at 6
MHz, test them at 5 MHz, and guaran-
tee 4 MHz on the board.” Because the
chip can execute as many as five Forth
instructions in a single cycle, Nicol says,

of Cupertino,

ond Silicon Composers prod-
uct built around the Novix

The original Novix chip
achieved 10 mips despite be-
o ing fabricated in 3-um CMOS
(by Mostek Corp., of Carroll-
ton, Texas). An upgrade to 2-
pm design rules promises 9-
MHz nominal clock speed and
13 or 14 mips, Peers says.
! And the company hints at an
upcoming 32-bit version of
the chip, fabricated in 1.2-um
§ CMOS, that will increase per-
formance further and over-
come the memory-address
limitations of a 16-bit chip.
Even the Forth restrictions
will soon be loosened. Silicon
{ Composers already offers a
4 Delta C compiler for its

NICOL. Silicon Composers’ founder says easy-to-learn
Forth will find new jobs in Al and even in the office.

board, which enables users to
write in “Small C,” a subset

than the Motorola 68020, the Intel 80386,
or the VAX 11/780.

In addition, Harris Semiconductor
Corp. of Melbourne, Fla., has put the
Novix design into its standard-cell li-
brary. Novix itself offers the processor
with on-board RAM and read-only mem-
ory in a “Tiny Turbo” package similar
to Silicon Composers’ PC4000. And
Charles H. Moore, the inventor of the
Forth language, has developed a board
that incorporates 50-ns SRAMs for
graphics applications. Moore says the
chip is so fast that his software can
switch from one image to another in a
single frame,

I “It’s all beginning to gather steam,”

says Novix's ebullient president, John
Peers. “We have shipped over a thou-
sand chips, and we have 150 develop-
| ment systems out.”
|  Novix has long maintained that put-
| ting a high-level language in silicon of-

the board can easily deliver 4 to 5 mips. | fers unprecedented speed advantages. Nicol sees real-time expert systems, in
The $995 board is the sec- _ which the system actually
SPANNING THE APPLE II-IBM PC GAP

of the C programming lan-
guage, and then compile the program to
rur: in Forth. A full implementation of C
is promised for this year, and Prolog
and Basic compilers are in the works.
NO LIMIT. “We are not limited by Forth,”
Peers says. “Compilers are easy to
write and we have people considering
implementations in Lisp and Logo. What
we really have is a 2-stack, 2-pointer, 4-
space machine. We can get at four 16-
bit chunks of memory in a single clock.”
Also, he says, “since the clock is not on
chip, it is essentially asynchronous,
which means that the chip will run at
any speed from dc to the full rate and
will execute on whatever data is avail-
able when the clock does tick.”

But don’t underestimate Forth, says
Nieol: it’'s a powerful tool for new appli-
cations in Al and even in the office.
“Farth is a high-level language with low-
level access to the hardware,” he says.
“It’s easy to learn and easy to debug.”

controls the process it is

monitoring instead of simply

chip; the first was a stand-
alone computer. And a num-
ber of other products are
fast emerging from other
companies. Last fall VME
Inc. of neighboring Milpitas,
Calif., mated the Forth pro-
cessor with 128-K bytes of
dual-port static random-ac-
cess memory, 4 68230 input/-
\output chip, and a 24-bit

counter/timer. VME sales di-
rector Ben Castricone says
the company’s V4000 board,
’ which p]ugs into a VMEbus,
exetute 5 to 20 times faster

A board under development
by a group of ex-Apple Com-
puter designers promises to
bridge the gap between Ap-
ple II products and the IBM
Corp. Personal Computer.
The board will plug into an
Apple II4, Ile, or IIGS and
will run most MS-DOS soft-
ware. It has already been
successfully tested on Lotus
1-2-3, Symphony, Sidekick,
and Flight Simulator.

The board is being jointly
developed by The Engineer-
ing Department Inc., Camp-

bell, Calif., whose designers
formerly worked on several
Apple computers and soft-
ware systems, and Applied
Engineering, a Carrolltan,
Texas, company that is the
largest supplier of peripher-
als for Apples. Promised for
the second quarter of this
year, the board will run 99%
of all IBM software and will
recognize all of the standard
Apple peripherals. A propri-
etary controller will support
both Apple and IBM disk
drives. -Clifford Barney

giving advice, as a prime ap-
plication for his product.
Forth Ine, of Hermosa
Beach, Calif., the software
company that is the leading
supplier of Forth products,
has such an expert system
that will run on the Silicon
Composers board as soon as
its PolyForth language can
be adapted to the chip. The
system makes inferences
based on fuzzy logic and is
capable of 25,000 logical in-
ferences/second. Besides Al
Nicol says, the Forth board is
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ideal for business applications like
spreadsheets and spelling checkers.
The only drawback, according to Ni-
col and VME Inc’s Castricone, is the
lack of a second source for the Novix
chip. Novix suggests that the Harris cell
offers one escape route for anxious cus-
tomers. Forth inventor Moore, who has
a license from Novix to develop his own
chip, notes that customers could buy di-
rectly from Mostek—if there were
enough demand to justify production.

Peers isn’t worried. “We are in discus-
sion with major international players,”
he says. “British Telecom wants to put
Forth on the STE bus [the European
version of the STD bus], and they are
just one example of many. The U. S. De-
partment of Energy has ordered seven
systems. There are applications in com-
munications, graphics, and Al. And we
still haven’t reached the submicron ge-
ometries where the chip can be even
more powerful.” -Clifford Barney

ASICS

A QUEST FOR STANDARD
ASIC TESTS ON THE WAFER

MARINA DEL REY, CALIF.
Atrail—blazing research program will
try to develop test tools and proce-
dures for defining the reliability of ap-
plication-specific integrated circuits.
Funded for two years at $2.6 million by

they leave off, greatly expanding their
scope and producing test procedures
that are vendor independent, along the
lines of standard design rules.

The researchers face a daunting
schedule in the three-phase program.

the Pentagon’s Defense Ad-
vanced Research Projects
Agency, the program will
be run by the University of
Southern California’s Infor-
mation Sciences Institute in
Marina del Rey, Calif.

The effort was launched
this month by Mosis (for
MOS Implementation Sys-
tem), the VLSI prototyping
service that is part of the
institute [Electronics,
March 3, 1986, p.48]. Its
task will be complex. The
nature of the beast—ASICs

TYREE. Out to judge ASIC
reliability at the wafer level.

First, they will spend six
months creating the test
structures. Industry ex-
perts consider this a very
tough task in itself, since
few chip or research houses
have been successful at it
so far,

Tyree calls the test struc-
tures “wafer-level wear-out
mechanisms” that deal with
six common causes of fail-
ure. These are time-depen-
dent dielectric breakdown;
metal and contact electromi-
gration; hot-carrier effects;

have small production runs
of diverse designs—makes it impossible
to compile the vast statistical base that
supports the projections for standard
parts. And Mosis researchers and their
counterparts in industry know that they
can’t simply gather facts from acceler-
ated testing and burnin of sample
ASICs. Instead, they must devise a
great number of test structures that
will be fabricated directly on a semicon-
ductor wafer from which to statistically
predict reliability data.

“The use of custom single applica-
tions is growing, so reliability can’t be
based on long-term evaluation of a prod-
uct. It has to be evaluated at the wafer
level, if possible,” explains Vance C. Ty-
ree, the Mosis staff member who leads
the program. “That’s the thrust of our
effort.”

Tyree notes that most chip fabricators
have something like this already, but on
a limited scale and tied to a specific pro-
cess. The Mosis program will use data
from 16 manufacturers—among them
Harris, Hewlett-Packard, and National
Semiconductor—but will pick up where

ion drift; junction and met-
al-insulator instability; and total-dose ra-
diation hardness of oxides.

The challenge is compounded by the
fact that Mosis will use two types of
standard tests and correlate the results.
One, the so-called classic technique, is
used on standard ICs, so it is better

documented. But it can require hours or
even days to perform. The other, or rap-
id, technique is more in tune with the
ASIC pace, since the tests only need to
run for minutes or seconds. The re-
searchers will also come up with a stan-
dard cell-based circuit for accelerated
burn-in testing of functional parts.

In the second step, which will take a
year, Mosis will collect statistics from
the test structures with a data-base-
management system that can track all
the measurements. Most of the mea-
surements will come from nine of Mo-
sis’'s own wafer runs, three through
each of its vendor foundries.

Finally, in phase three, Mosis will ap-
ply the findings to real-world applica-
tions. “That’s the proof of the pudding,”
Tyree says.

Companies taking part in the Mosis
research program agree that it has
much to offer. One of the first to sign
up was National Semiconductor Corp. of
Santa Clara, Calif. W. Joseph Byrne,
manager of worldwide failure analysis,
says he is an enthusiastic supporter.
“From my perspective, we’re looking for
new tools to get zero defects on each
wafer,” he says. He agrees that on-wa-
fer assessment of reliability is the key
with the new generation of ICs. And
he’s in a hurry: he says that the only
drawback of the Mosis effort is “it’s
new and takes time to develop.”

Tyree says that Mosis has been work-
ing toward such a program for some
time but made little headway until re-
cently, because manufacturers were re-
luctant to release data. “Reliability is a
very touchy issue,” he says, and no sup-
plier wants to be embarrassed.

But by dealing with many device fab-
ricators and customers, Mosis is estab-
lishing a reputation as a neutral player.
Companies that would be uneasy deal-
ing directly with each other are comfort-
able with Mosis playing a central role
“because we have no axes to grind,”
says Tyree. -Larry Waller

TELEVISION

U.S. BROADCASTERS SEEK

AN ENTREE TO HDTV

NEW YORK

he National Association of Broad-

casters is demonstrating a high-defi-
nition TV system in Washington this
month. The NAB sees the demonstration
as the first step in a campaign to launch
its member TV stations into the HDTV
era,

The NAB must convince the Federal
Communications Commission to relax its
rules and give terrestrial broadcasters
the extra bandwidth they’ll need to be in

the HDTV game. Already, major Japa-
nese TV manufacturers—among them
Hitachi, NEC Home Electronics, and
Sharp—are gearing up to produce high-
er-resolution receivers in the next year
or two, though HDTV is further away.

As things stand now, HDTV is bad
news to the 1,200 U. S. terrestrial broad-
casters. Because satellite and cable com-
panies have no bandwidth problems,
NAB members are running scared.
HDTV has more than double the picture
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resolution of conventional NTSC (Na-
tional Television Standards Committee)
standards, and its dimensions are more
like those of a wide-screen motion pic-
ture. It requires a totally new format
using more bandwidth than NAB mem-
bers can get their hands on—at least
50% more bandwidth than the current
standard specifies.

“What's concerning broadcasters is
that HDTV is incompatible with our pre-
sent system,” says E. Ben Crutchfield,
project director for HDTV at the NAB in
Washington. “Because of the limitations
imposed by regulation [just 4.2 MHz of
transmission bandwidth, plus a 1.8-MHz
guard-band to neighboring channels],
there’s no way we can deliver HDTV,”
which requires a minimum of about 8
MHz.

USING TWO CHANNELS. The NAB, in con-
junction with the Association of Maxi-
mum Service Telecasters, is broadcast-
ing the HDTV demonstration on its own
WWHD-TV in Washington, using the
combined bandwidth on UHF channels
58 and 59 to transmit its signal to a few
receivers in the area. Equipment has
been borrowed from manufacturers and
from NHK (Japan Broadcasting), which

—

developed and has demonstrated the '

1,125-line system the NAB will test first.
This month'’s tests will be performed be-
fore committees of Congress, the FCC,
and others. The dates have not yet been
set.

Called MUSE, for Multiple Sub-Ny-
quist Sampling Encoding, NHK's sys-
tem was developed for satellite broad-
cast. NHK’s demonstration used fre-
quency modulation; to save bandwidth,

Japan plans two stages
of improvements before
adopting HDTV

the NAB demonstration will use ampli-
tude modulation.

As the NAB investigates HDTV, the
Japanese are pursuing their own strate-
gy, one that involves two intermediate
stages before final conversion of today’s
525-line standard to NHK’s HDTV. The
first is improved-definition TV—which is
what manufacturers are working on
now and hope to produce within the
next year or two—followed by en-
hanced-definition TV.

Improved-definition TV, compatible
with today’s sets, provides picture-quali-
ty improvement rather than mainly add-
ed functions, such as picture-in-picture
or multiwindow displays. It promises im-
proved vertical and oblique resolution,
cleaner color, no interline flicker or dot
crawl, and enhanced outlines. Vertical
resolution is improved by converting the
display from an interlaced to a noninter-
laced mode. The present NTSC standard
has 30 frames a second, each consisting
of two interlaced 262.5-line fields that
use alternate lines of the full frame.
But with improved-definition TV, the
lines are interpolated to provide 60 non-
interlaced frames, each having the full
number of lines.

Enhanced-definition TV is a coopera-
tive project of the Japanese Ministry of
Posts and Telecommunications, manu-
facturers, and broadcasters to develop
an upward-compatible standard that
would squeeze more information and
ghost cancellation into the same chan-
nels now used for NTSC broadcasts.
Compatible with improved-definition TV,
it would enhance reception on specially
designed sets and offer standard recep-
tion on today’s TVs. -Tobias Naegele

PACKAGING

NEW LEAD SCHEME SAVES BOARD SPACE

NEW YORK
An innovative mechanical engineer
has broken the mold for IC pack-
ages and come up with a versatile tech-
nique that breathes air into the cramped
confines of the printed-circuit board.
l The difference is in handling leads: in
conventional packages, leads protrude
from the sides in a square or rectangular
pattern; in the new one, called a multi-
conductive base-form package, they run
through columns that extend from the
package bottom. Removing the leads
| from the sides of the package means

umn, or form, has conductive lead seg-
ments, either pins or printed-circuit con-
ductors, running longitudinally through
the housing to the upper body. Each
lead segment terminates in a post or
pad in the upper body that is wire-bond-
ed to a chip’s input/output pads.

The butting feature is a key advan-
tage in Goldfarb’s package scheme. In a
hypothetical situation with this ap-
proach, 15 butted packages with 16
leads each, arranged in a five-by-three
pattern, would take up only 0.9 in2
Only two or three DIPs or eight small

that packages may be abutted
and that there is more room
on the pe board for wiring.

The developer of the tech-
nique, Sam Goldfarb, presi-
dent of Mechanical Consult-
ing Co. of Roslyn, N. Y., says
his design can be used for
plastic or ceramic packages.
Goldfarb expects plastic units
to be introduced first and
adds that they can be pro-
duced with standard fabrica-
tion processes. He is search-
ing for electronics firms to
| turn out the first prototypes,

though the current slump is
| not helping his efforts to get
financial backing.

On the package, each col-

| S—

WIRE-BOND
CONNECTION

CONDUCTORS

PILLARS. Leads extend through columns rather than from
edges, using less room and allowing packages to be butted.

chip carriers would eat up the same
space.

Also, unlike fine-pitch peripheral pack-
ages, such as chip carriers and flat
packs, there is pc-board space available
between the forms for additional wiring.
This means a denser wiring interconnec-
tion than with peripheral packages and
their tightly spaced leads or pads.

One of the first package families, for
16-pin ICs, would be 0.195 in. wide by
0.295 in. long—a footprint of 0.06 in.2, A
conventional 16-pin dual in-line package
(0.7 by 0.3 in.) requires 0.28 in.? of space.
The new package would have two forms
75 mils in diameter, 150 mils apart, each
with 8 conductors on a 30-mil pitch.

But Goldfarb isn’t stopping with 16
pins. One of his designs measures 0.45
in. by 0.60 in. and has 10 forms—equal
to an 80-pin package with a 0.270-in.2
footprint. An equivalent leadless ceram-
ic chip carrier with a 50-mil pitch and 84
1/0 pads has a 1.32-in.2 footprint.

Another of the new package’s virtues
is its versatility. Forms can be surface-
mounted or through-the-board mounted,
and wave- or reflow-soldered. Since the
forms raise the package above the
board, leads and solder joints can be
inspected easily. And in its 14- and 16-
pin versions, only two holes per package
are needed, simplifying the board-mak-
ing process. -Jerry Lyman
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No State Has Ever Made
A Smarter Investment.

In Georgia, improving our state
education system is the highest
priority of Governor Joe Frank
Harris and all 236 legislators. To
prove it, The General Assembly
recently approved the Governor’s
Quality Basic Education (QBE)
Act without a single dissenting
vote-and it calls for spending a
billion dollars during the next
three years.

Educators across America have
praised QBE as the single most
comprehensive and accountable
education reform package ever
undertaken by any state. The pro-
gram includes everything from
determining new teacher salaries
through a market-sensitive
approach, to a requirement that
students master 68 specific com-
petencies before they can receive
a high school diploma.

But most importantly, QBE
guarantees a statewide funding

In just four years, per pupil
expenditures have risen 49%.

New investments in education
during our last four state bud-
gets have totated more than $1.6
billion-without a tax increase.

A~

arrangement that ensures the
availability of adequate educa-
tion monies-regardless of the
local financial resources of even
the smallest local school district.
And thanks to careful fiscal
management, as well as very
healthy economic growth,
Georgia is able to implement
QBE without raising taxes.
There’s no doubt about it:
The Quality Basic Education Act
is already transforming our pub-
lic education system and bring-
ing it up to the highest standards
of any state in the nation. So to

Average SAT test scores have
climbed 15 points in one year,
the largest increase in Georgia

history.

us, QBE is the ultimate investment
in our state’s future,

If youd like to see how our
education improvements fit in
with your business expansion
plans, write Bob Lewis, Georgia
Department of Industry and
Trade, 230 Peachtree Street,
NW., Atlanta, GA 30303. Or call
404-656-3573.

GEORGIA

The State
of Business Today

During the last three years,
average teacher salaries have
increased 43%-the biggest

Circle 35 on reader service card



For \yorkstatiqns that
thrive in a multivendor

HP’s powerful family of technical workstations fits
right in with your present computing resources, as well
as those added in the future. With industry standard net-
working, operating systems, and languages. Plus hundreds
of advanced application packages, and performance extras
to give you the competitive edge in all of your engineering
and technical activities.

Our solutions are implemented on one of the indus-
try’s largest technical computer and workstation families.
It consists of the HP Technical Vectra PC, the HP 9000
series 200/300/500, and the new model 840 Precision
Architecture Computer.

Full UNIX System V compatibility.

HP’s technical workstations use AT&T’s System V
UNIX operating system with Berkeley 4.2 enhancements
and HP improvements. The result is a standard tuned to
the workstation environment with windowing, real-time
I/0 extensions, graphics, six languages and other extras.

The networking you need.

HP offers the networking to unify design, test, manu-
facturing, and technical office automation in your company.
You’ll have ARPA and Berkeley services and TCP/IP on
Ethernet** and IEEE 802.3 to provide connectivity with
IBM, DEC, and other vendors’ products.

Al power without special Al machines.

You get everything you expect in a multipurpose
workstation, plus the ability to run Artificial Intelligence on
the same machine. Based on Common Lisp, it lets you
harness Al power for accelerated software development.
You can also get premier expert system tools from com-
panies such as Intellicorp and Teknowledge.

Wide range of graphics solutions.
The choice is yours...from low-cost monochrome to
high-resolution color monitors...from simple report

World Radio History



run UNIX systems and
environment, talk to HP.

graphics to 3D solids modeling. There are industry stan-
dards like GKS and ANSI Computer Graphics Virtual
Device Interface (CG-VDI), to protect your investment
by making your existing software portable. HP’s acceler-
ated graphics solutions are highly modular, so you can
upgrade whenever you choose.

Hundreds of application packages.

Specialized technical applications? No problem. HP’s
application packages include logic and analog CAE, PCB
CAD, microprocessor software development, 2D design
and drafting, 3D solids modeling and finite element anal-
ysis, documentation and report generation, and database
management. New software packages are constantly being
added for an even larger selection.

HP—protecting your investment.

Buying HP’s solutions is not only a smart decision
initially, but it provides the added benefit of lower cost
of ownership that reflects our commitment to quality and
service. For more information, call your local HP sales
office listed in the telephone directory white pages.

Tap HP’s DATA-LINE

for complete facts...instantly!

For on-line information 24 hours a day, use your com-
puter, modem, and HP’s DATA-LINE. Dial 1-800-367-7646
(300 or 1200 baud, 7 bits even parity, 1 stop bit).

In Colorado call 1-800-523-1724.

" HEWLETT
(ﬁP] PACKARD
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SOLID STATE

WILL SOS CUT A WIDER
SWATH IN SPACE?

SOMERVILLE, N. J.

he GE/RCA Solid State Division is

showing renewed interest in its jew-
el, silicon-on-sapphire. The technology
was a failure in commercial markets,
but it survived in the military arena for
the same reason it could now be gaining
some luster for new space-based applica-
tions: the technology is inherently im-
mune to certain kinds of radiation, mak-
ing it ideal for use in many aerospace
and military systems.

Spurred by rising investment in satel-
lites and other space-based systems,
GE/RCA Solid State is planning an am-
bitious new series of SOS products, be-
ginning with a 16-K-by-1-bit static ran-
dom-access memory .that's going into
the Milstar satellite program. One of the

satellite makers have shown a willing-
ness to change over from old-fashioned
hard-wired logic to more modern com-
puter architectures. “There are more
space programs today, and more space
programs are using RAM,” Handen
says.

RAD RESISTANT. SOS is essentially
CMOS circuitry implemented on a sap-
phire substrate. It's the substrate that
makes the technology so intriguing to
designers of space-based systems.

S0S is no better protected against “to-
tal dose” radiation—that is, the gradual
breakdown of a component from contin-
ued exposure to radiation over an ex-
tended period—than any other technol-
ogy. But it is inherently immune to tran-
sient radiation, which can cause latchup

in bulk-silicon parts, because there are
no transistor wells buried in the dielec-
trically isolated sapphire substrate.

And with its totally isolated silicon
junctions, “SOS has a much greater tol-
erance for single-event upsets that
might be caused by ionizing cosmic
rays,” says Charles Henn, product engi-
neer for the 16-K SRAM.

GE/RCA Solid State has historically
kept quiet about its plans, but Handen
is eager to describe work going on at
the division’s Microelectronics Center.
The center is already producing test
chips of an 8-K-by-8-bit SRAM built with
1.25-pm design rules.

That technology is also the basis for a
new family of gate arrays, says Dick
Glicksman, marketing manager for the
Microelectronics Center. He says the
first of the 1.25-um gate arrays is
ready, a 2,700-gate device that uses a
single-metal process. Glicksman says
the Microelectronics Center has already
verified its design of an even denser,
5,000-gate array built in a double-level

densest SOS chips ever, with |
nearly 100,000 transistors, the
16-K SRAM will be followed in '
short order by a family of gate &8
arrays, a 64-K SRAM, and,
eventually, a family of stan- H
dard cells.

A confluence of factors has M
sparked renewed interest in §
S0S, says Jack Handen, man-
ager of government and high- }
reliability  integrated-circuit .
marketing at GE/RCA Solid &8¢
State. Driven by President
Reagan’s Strategic Defense
Initiative, the military is show-
ing increased interest in space-

A %

—smry metal process called SOS-4.
- gedB Samples will be available late
i this year. The crowning glory
% of the family will be a double-
| level metal, 10,000-gate device,
also scheduled for delivery late
this year.

Handen acknowledges that
| double-level metallization at
these higher densities is not
4 earth-shattering news on its
i own. “Silicon-on-sapphire tech-
3 nology would not be able to
| compete with commercial tech-
| nologies. On the other hand,”
4 he points out, “the commercial
| technologies aren’t radiation-

based technology and in SOS in
particular. At the same time,

SOS CAN TAKEIT. SOS circuits, like this 16-K CMOS static RAM, are
getting a second look because of their immunity to radiation.

hardened.”
-Tobias Naegele

| AUTOMATIC TESTING

Ti TESTER CHASES SPEEDS OF FAST LOGIC

DALLAS
The fledgling advanced CMOS and bi-
polar logic business could get an im-
portant boost from Texas Instruments
Inc. The Dallas-based company is mov-
ing to fill a gap between the capabilities
of most commercial chip-testing equip-
ment and the ever-increasing speed of
the latest bipolar and CMOS processes.
Not only is TI deploying its own test
system, but it is planning to sell it to
chip buyers [Electronics, Oct. 2, 1986,
p. 23]. Called Impact-1, the new system
could be a big help to chip makers, who
are finding that commercial chip testers
have their hands full with new logic, as
the internal gate delays of the new pro-
cesses drop below the l-ns level. Most
manufacturers are resorting to a mixed

bag of software and hardware tricks to
get the available testers up to speed.

The development of the Impact-1 is a
typical TI response to an urgent need
for more testing speed, throughput, and
accuracy—the company has always
made nearly all its own memory testers.
But it has never considered selling any
of its testers. TI executives are quick to
emphasize that they won’t compete with
their test-equipment vendors and will, in
fact, continue to buy commercial testers
for commodity logic families. Neverthe-
less, the Impact-1 machine is intended to
fill a void in ac and dc testing of fast
integrated circuits.

So there is hope that the availability
of Impact-1 could push the infant ad-
vanced CMOS logic business. At Signe-

tiecs Corp., TI's second-source partner
for advanced CMOS logic, the belief is
that Impact-1 could help establish mar-
kets for the faster, low-power logic.

“If this next generation of CMOS log-
ic is going to get established in the mar-
ket, there has to be a tester for both
customers and sources of the chips,”
notes Lee Eastly, a manager for prod-
uct engineering, device characterization,
and testing at Signetics’ logic-production
facility in Orem, Utah. Like most high-
speed-logic suppliers, Signetics currently
tailors commercially available testers to
achieve ac accuracy readings below 500
ps. It is now aiming for 125 ps.

Eastly agrees with other suppliers of
high-speed logic who find that, with in-
put-to-output delays diminishing so
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Our 100MHz Digital
Oscilloscope calculates,
analyzes, memorizes...and
it’s programmable too.

Panasonic 100

Three 10-kiloword memories, 7’ CRT display, 100MHz
sampling clock and various data processing functions.

In this advanced day and age you need more than just a mea-
suring instrument. You need a unit that thinks and remembers for
you. For high-speed transient signals, meet the VP-5740P, a scope
with a 100MHz sampling clock and three 10-kiloword memories.

Programming, which includes panel operation sequence and
waveform/waveform-parameter calculations, gives you auto-
matic measurements. Accumulated and memory waveforms
and corresponding digital information can be viewed on a large
7" CRT display. You also have GP-IB interfacing plus a wide var-
iety of built-in computer functions including interpolation and
YES/NO decisions. And, as a non-storage oscilloscope, the
VP-5740P offers high performance with 100MHz dual trace
and delayed sweep.

For more information or a free demonstration, contact your
local Panasonic Instrumentation representative or: Panasonic
Industrial Company, Memory Systems Division, One Panasonic

Way, Secaucus, NJ 07094.
(201) 392-4050. Panasonic
Industrial Company

100 Megasamples per/second
cigitizing

Three 10K word memories
35MHz single shot

Internal programming capabilities
{up to 100C steps)

Math pack, algebraic and
calculus functions

® Advanced cursor function

Rise-time calculations with auto
min-max feature

Waveform expansion

100MHz analog 2-channel
oscilloscope

Auto-ranging

Alphanumeric display

wP control-front panel

GP-iB standard

Multiple YES/NO function
Future memory expandability
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or buts.

Sanyo’s No Excuses
Guarantee means
just that—on time,

on performance and
on price.

Sanyo has been selected “Vendor of
the Year” by the world’s leading manufac-
turers of computers, telecommunications
equipment, portable tools, appliances and
calculators.

Why?

We simply make good on what we
promise.

We begin by providing a truly compre-
hensive line of batteries: rechargeable
NiCad, 10-year laser-lithium, solar bat-
teries and of course, a variety of custom
designs.

They meet specifications— the first time
around. Because we start by getting a clear
idea of our customers’ needs—and letting
that determine our solution. Instead of
supplying a “formula” answer.

Sanyo batteries perform at the highest
standards of quality and reliability. Because
before they leave our hands, they're sub-
jected to tests far tougher than anything
they’ll meet in the field.

Delivery? It goes without saying that
shipments will absolutely be in on time.

And in on price.

No excuses.

No wonder Sanyo is the choice of lead-
ing manufacturers. When you keep your
word, word gets around.

For more information, call Sanyo
Electric, Inc. Battery Division: In NJ,
(201) 641-2333; CA, (213) 537-5830;

IL (312) 595-5600.
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When you make the world’s best,
word gets around.
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€ Mermill Ashles Copynghe Martha

Thanks
to the Library.
American dance
has taken great
leaps forward.

American dance i1s more
popular than ever, and one of the
reasons 1s The New York Public
Librarv’s Dance Collection.

Choreographer Eliot Feld
savs the Librarv at Lincoln Cen-
ter is “as vital a workroom as
my studio.” Agnes de Mille says,
“the revival of anv work is de-

endent on access to the Li-
Erary‘s Dance Collection.”

And thev're not the only
ones. For dancers and choreog-
raphers evervwhere, over 37,000
volumes, 250,000 photographs,
and an cnormous film archive
have been essential elements in
the renaissance of American
dance.

That’s just on¢ way The
New York Public Librarv’s re-
sources serve us. The Library
offers plays and puppet shows
for children, programs for the
clderlv and disabled, extensive
forcign language and cthnic col-
lections, and scientific journals
vital to the business community.

Again and again, the Li-
brarv enriches our lives.

= T e
Ll ~\*1.‘r,l; ]

The New York Public Library

WHERE THE FUTURE IS
AN OPEN BOOK

much, the simplest logic functions are
the hardest to measure. And test-equip-
ment vendors have still not gotten the
message, he adds. “There is no panic
yet [at the chip houses], but we are
heading toward a gigantic need as
large-scale integrated logic begins to re-
quire the same kind of accuracies,” he
says.

Impact-1 is now handling production
volumes at plants in Dallas and Sher-
man, Texas. And as if to underscore the
widespread problem of fast-logic test-
ing, TI is uncharacteristically providing
an advance peek at the machine. Initial-

ploy expert systems for automatic self-
diagnostics and maintenance, Mohan
Rao says. “As we learn more about the
Impact tester, we are going to increase
the pin-count capability and add the abil-
ity to program each pin independently
up to the VLSI area.”

Under the control of a 32-bit micro-
processor, the Impact-l system per-
forms measurements on ac and dec char-
acteristics in a single pass. Changes in
test programs can be made in seconds
rather than minutes, because the unit
uses emulated software from work sta-
tions rather than using compiled pro-

ly, it is being used on
TI's fastest bipolar and
CMOS ICs in the small-
and medium-scale-inte-
gration range. The unit
can have up to four test
heads handling 32-pin
devices independently, or two 64-pin test
heads. The system is capable of testing
both wafers and packaged chips.
Impact-1 is modular, enabling test en-
gineers to easily reconfigure the unit
for large- or small-volume jobs, says
Gollapudi R. Mohan Rao, semiconductor
vice president and manager of advanced
development in Dallas. Later additions
will enable it to handle analog functions,
complex processors with up to 300 pins,
and other high-speed technologies, such
as emitter-coupled logic or even gallium
arsenide. Artificial intelligence is also
planned for the tester, which will em-

The TI tester has
250-ns parametric
timing accuracies

grams.

Surface-mount  chip
technology is  used
throughout to eliminate
unwanted  high-speed
signal noises and to pack
test-performing circuitry
right at the spot where ICs are plugged
into the test head. Impact-1 can measure
flip-flop toggle frequency maximums of
150 MHz. Today, it can track clock
edges in the 200- to 300-ps range and
offers parametric timing accuracies of
250 ps. Still faster systems are being
developed.

TI declines to estimate price. How-
ever, Mohan Rao says the throughput
and cost of the Impact-1, which was de-
veloped in little more than a year, com-
pare with advanced commercial systems
priced from $300,000 to $400,000.
~J. Robert Lineback

ROBOTICS

ROBOTS GET ‘EARS’ FOR

42

MUNICH

ats “see” in the dark by sending out

sounds at up to 100 KHz that
bounce off objects. Borrowing that prin-
ciple, researchers at Siemens AG have
developed a sensor system that can en-
able a robot to distinguish between ob-
jects spaced only 0.1 mm apart in depth
at a distance of about half a meter,
which is within the working range of a
typical robot arm.

Dubbed Echovision by the research-
ers, the system achieves this resolution
with a new type of electro-acoustical
transducer. Its piezoelectric foils gener-
ate and send out short bursts of broad-
band sound pulses that are far above
the range of human hearing. Reflected
by the object and picked up in a similar
transducer, the ultrasound pulses are
evaluated to determine their propaga-
tion delay and hence the distance to the
object.

Thus far, the Siemens team has devel-
oped a fully functional model of the

BETTER DEPTH PERCEPTION

ARM’S LENGTH. On a robotic arm, Echovi-
sion can pick out objects 0.1 mm apart.
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We helped Sony boost their output.

ecan
do the same
for you

In 1984 the Sony Corporation of
Japan began producing 300,000
compact digital audio discs a
month in their new Indiana facil-
ity, the first of its kind in the
United States.

In just two years, the Digital
Audio Disc Corporation, a sub-
sidiary of Sony, has more than

tripled its production and its
workforce.

That’s the kind of productivity
you can expect from our ‘ob
training programs in Indiana. We
helped Digital Audio Disc Cor-
poration train their employees to
run a highly sophisticated, high-
tech manufacturing facility.

Our strong labor force and indus-
trial training programs are just
two of the reasons Seny chose
Terre Haute over other cities
from New Jersey to Califorria.
Our central location offers easy
access to major markets. And our

support: ve state government gave
them ev=n more reasons, including
tax abatement on new equipment
and infrastructure assistance.

If you're looking for a new busi-
ness location, call us. Because
we have the resources new indus-
try needs to get established and
get its products on the market.
In r2cord time.

INDIANA

We'll help you make it
Call 317/232-8888.

Indiana Department of Commerce - Lt. Governor John Mu:z, Director - One North Capitol. Suitz 700 - Indianapolis. IN 46204-2288
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The Hidden Costs...




... of Conventional

In-Circuit Testing
Let FACTRON help find them

With conventional testers you
can pay far more than the price —
there are costs which are hidden,
which can be brought to surface by
three key factors:-

Effectiveness: Improving
fault coverage by just 5% can bring
you 209% savings* in test and repair
costs —to say nothing of the
benefits of lower field returns. To
achieve high fault coverage you
need comprehensive tests; to
maintain test quality, the system
should not be compromised by
future technology.

Efficiency: Trim 3 or 4 days
from each program preparation
task and you typically increase
tester availability by 15% per
annum*. Achieving high machine
efficiency requires more than good
system reliability figures: you need
quality automatic program
generators, backed by efficient
debug tools and fast test execution
—all features of FACTRON
in-circuit machines.

Flexibility: For the highest
production yields and throughput,
consistent with quality, you require
atester that can handle several
test methodologies; a tester that
uses the optimal test strategy for
your product. These factors are
outside the realm of conventional
machines —in short, you need
PERFORMANCE IN-CIRCUIT TEST
capabilities.

FACTRON-Beyond the Conventional

FACTRON test systems go
beyond conventional testers.
Designed to improve your process
monitoring strategy, they integrate
smoothly with powerful Productivity
Management and off-line
programming tools to further
enhance the profitability and
competitive edge of your company.

* Call FACTRON today forallthe
information and we will show you
how to achieve a return on
investment that guarantees high
productivity through the investment
years and beyond

...withno hidden costs.

FACTRON SCHLUMBERGER, L.8.A: 299 Old Niskayuna Road. Latham, New York 12110, Tel: (518) 783-3600

FACTRON SCHLUMBERGER, Europe: Ferndown Industrial Estate, Wimborne, Dorset BH21 7PP, L. k. Tel: (0202) 893535
NISSEC SCHLUMBERGER. Japan: 1-2-10 Hirakawacho, Chiyoda-hu, Tokyo 102, Tel: (03) 2397411
SCHLUMBERGER SYSTEMS, Singapore: 12 Lorong Baker Batu, Singapore 1334. Tel: 7466344

BENELUX Holtand Tel: (040) 457745, FRANCE Tel: (1) 4687 3243, GERM ANY Tel: (089) 638110, ITALY Tel: (2) 9233474, SWEDEN (8) 699733
FACTRON AGENTS/DISTRIBUTORS
SPAINTel: (1) 2624913, SWITZERLAND Tel: (31) 442711 TURKEY Tet: (1) 338 3529

Partners in Productivity Schlumberger

Electronics / January 8, 1987

Circle 45 on reader service card

Echovision system. “The Echovision ap-
proach could lead to a high-speed, depth-
profiling object-recognition system at a
cost that is a fraction of that for optical
equipment,” says Peter Kleinschmidt,
who heads the sensor-development team
at Siemens’s Central Research Labora-
tories in Munich.

Kleinschmidt says that work on mak-

ing robots hear in order to distinguish
between objects is going on at universi-
ties and electronics companies around
the world. But he believes that no sys-
tem developed elsewhere sports a reso-
lution near the 0.1-mm value of Sie-
mens’s new system.
DEEP AND SIMPLE. Echovision has sever-
al advantages over optical sensing de-
vices used in robotics. The most obvious
is that it provides a depth of field in a
simple way. Optical methods yield a
third dimension or a depth profile only
by using complex schemes based, for
example, on two cameras employed in
conjunction with scanning and light-sec-
tioning techniques.

Further, evaluating and processing
sound signals requires less hardware
and software than does analyzing pic-
tures and handling video signals. With

Echovision is a much
simpler setup than
optical systems

sound traveling at about 340 meters/s,
or roughly a millionth the speed of light,
the sound information comes in at a rate
that can be handled without the need
for elaborate hardware.

What's more, unlike cameras, acoustic
transducers are not easily damaged, and
they shrug off dirt or dust. So they are
well suited for the adverse industrial en-
vironments robots often encounter.

Echovision is also much faster than
comparable optical systems. The ultra-
sound pulses contact an object for only
1 ms, including signal processing. This
means that the system can recognize
1,000 objects a second. That is 100 to
1,000 times faster than it takes video
techniques to identify objects, Klein-
schmidt declares.

As for the system'’s key item, the pro-
prietary transducer, Kleinschmidt says
it consists of about 20 piezoceramic foils
and polymer layers that are stacked al-
ternately and pressed together to form
a solid element. The foils are 0.15 mm
thick and the polymer layers 2 mm
thick. When electrical pulses are applied
to the foils, the element vibrates and
produces ultrasound pulses in the air at
80 to 400 KHz. The function of the
acoustically optimized polymer layers is
to attenuate the ceramic foil's vibra-
tions. ~John Gosch
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Time is Money.

Time lost is profit lost.

Slipped development schedules.
Lengthy prototype cycles.
Product/process obsolescence.
Late market entry.

Competitors as 2nd sources.

Orbit lets yourecover losttime.

Guaranteed 10 or 15 day delivery
to recover slipped schedules.
Advanced processes include
CMOS, CCD, Analog CMOS, and
Radiation Tolerant. And because
Orbit is strictly a foundry, we are
a guaranteed noncompetitive
second source.

For more information on how
Orbit’s services can help you
recover lost time, call Gary
Kennedy, President. Before it
gets any later. 1230 Bordeaux
Drive, Sunnyvale, CA 94089.
TWX 910-339-9307, FAX (408)
747-1263. Orcall (800) 331-4617,
in California (800) 647-0222,
(408) 744-1800.

=
{ B
SEMICONDUCTOR, INC.

A subsidiary of Orbit tnstrument Corporation

What others promise, we guarantee.
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INTERNATIONAL NEWSLETTER

ASAHI CHEMICAL LOOKS TO THE U.S. FOR CHIP TECHNOLOGY

hemical giant Asahi Chemical Industry is forging ties with two small U. S.

chip makers in its bid to diversify into microelectronics. Asahi has ac-
quired a 10% share in Crystal Semiconductor Corp., Austin, Texas, to gain
fabrication technology and sales rights for analog-to-digital converters and
specialized communications chips. But Asahi isn’t stopping there. The compa-
ny will also jointly develop new products with Crystal, and it has contracted
with International CMOS Technology Inc., San Jose, Calif., for technology and
sales rights for the U. S. company’s electrically erasable programmable read-
only memories. Asahi is not being coy about its plans to crack the semicon-
ductor business—earlier this year it bought out Gould inc.'s stake in Asahi
Kasei Microsystem Co., a joint venture between the two. Also, it acquired
technology from Hitachi Ltd. to produce static RAMs and mask ROMs. Asahi
currently has a laboratory in Atsugi that may be used to make low-volume,
high-cost products, and the company says it will build a major chip-making
facility as soon as market conditions improve. O

GRUNDIG TV KEEPS FLICKER TO A MINIMUM

est Germany's Grundig AG, determined to stay in the forefront of TV

technology, is getting set to introduce what it claims is the world’s first
color receiver operating with a 100-Hz frame frequency. To suppress flicker
on the 27-in. screen, a 4-Mb charge-coupled-device memory is used to
double the frame frequency from the standard 50 Hz used in Europe. The
memory, provided by Philips International NV, part owner of the Fiirth-based
company, also allows the set to display still pictures of a quality close to that
of a color slide, Grundig says. Grundig, West Germany’s top consumer
electronics producer, will begin making the set during the second quarter. O

A POWERFUL NEW TELECOM COMBINE COULD REIGN IN SWITZERLAND

ook for Switzerland’s biggest communications houses, Hasler AG and

Autophon AG, to merge operations next summer in a new company calied
Ascom. The deal, if completed, would yield a powerhouse that would produce
about two thirds of Swiss telecommunications equipment, worth $1.2 billion in
annual sales. The merger results from the Swiss government’'s decision to
relax its monopoly on certain equipment and allow companies to sell more
switches, telephones, and other gear to the public sector {Electronics, July 24,
1986, p. 1564]. Both firms make switches, such as PBXs, but Bern-based
Hasler specializes in teletype equipment, while Autophon, of Solothurn,
concentrates on standard and mobile telephone gear. O

BRITISH AWACS DEAL PAYS OFF FOR PLESSEY, TOO

he British government'’s decision to opt for the Boeing Co. Awacs airborne

early-warning system instead of the British-developed Nimrod Airborne
Early Warning System has some pluses for the UK electronics industry.
Although the decision could lead to the loss of as many as 1,900 jobs at
Nimrod developer General Electric Co. plc, Plessey Co. is already predicting
that it will need an additional 2,800 workers by the year 2000 to handie
contracts it expects to win as a direct result of the selection. Plessey says the
Awacs program will bring it contracts initially worth $216.5 million from Wes-
tinghouse Electric Co. and Boeing, and that by the year 2000 these orders will
be worth 10 times that much. Plessey has an agreement with Westinghouse to
provide parts of the APY-2 radar, the main Awacs surveillance radar that
resides in the dome over the aircraft, and to help develop future system
enhancements, including systems for the U. S. Air Force. O
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JAPANESE APPROVE TWO 130-mm OPTICAL DISK STANDARDS

he Japanese National Committee for optical-disk standardization may be

setting the stage for a showdown in formats for 130-mm write-once optical
disks. It has given its blessing to two incompatible 130-mm standards. The
first, a continuous-servo format with 2-7 modulation similar to that used on
magnetic disks, is championed by nine major Japanese computer companies
and several U. S. firms; the second is a sampled-servo format, developed by
Philips International NV and Sony Corp., that uses 4-15 modulation similar to
audio compact disks. Now that standards have been adopted, industry ob-
servers expect products to start appearing in the Japanese market as soon as
this summer. But opinions differ on whether the standards will coexist, seeking
out their own niche applications, or whether the standards will go head-to-
head and compete, as did the VHS and Beta video-cassette-recorder
formats. a

THE LINE STARTS HERE: $1.5 MILLION REWARD FOR FLAT-SCREEN COLOR TV

he German physicist and author Eduard Rhein is offering a $1.5 million

award to the first development team to design a large-format, flat-screen
color TV that can be easily mass-produced. Rhein expects the prize winner to
build a high-resolution screen, no more than 5 cm deep, with a minimum of
1,200 lines and a 22-in. diagonal measurement. Developers have four years
to come up with their designs. Through his Hamburg-based private founda-
tion, Eduard Rhein Stiftung, Rhein awards cash prizes each year for outstand-
ing developments worldwide in entertainment electronics. O

HITACHI IS HELPING AEG’S PUSH INTO GROWING EUROPEAN LCD MARKET

he competition in liquid-crystal displays is heating up in Europe. AEG

Aktiengesellschaft, the Frankfurt-based electronics firm, has signed a non-
exclusive license agreement with Hitachi Ltd. under which it will manufacture
LCDs with Hitachi technology. The two companies are lining up against Philips
International NV, which is launching a major effort o corner a large segment
of the growing European LCD market [Electronics, Dec. 18, 1986, p. 42]. As
part of the agreement, Hitachi will sell production and inspection equipment to
AEG and will provide instruction to AEG engineers visiting its laboratories in
Japan. In addition, Hitachi will send its own engineers to West Germany for
technical support under the agreement, which will run through 1993. Hitachi
estimates that the European LCD market is worth about $62 million, of which
its own sales account for about 25%. a

NIPPON MINING WILL PRODUCE SMALL QUANTITIES OF ULTRA-PURE INDIUM

Nippon Mining is planning to begin making a small quantity of 99.99999%
pure indium (called seven nines) for high-speed compound semiconduc-
tors. The current state-of-the-art is 99.9999% (six nines). Nippon Mining will
make only 20 kg of the seven-nine metal each month at its isohara plant in
Ibaraki prefecture, but at $9,375/kg, that should still be enough to bring in
about $187,500/month. a

SONY STARTS MAKING CAMCORDERS IN WEST GERMANY

Moving toward its goal of increased European assembly of its consumer
products, Sony Corp. is now assembling 5,000 8-mm camcorders per
month at Sony Wega Produktions GmbH in Stuttgart, West Germany. About
41% of the products Sony sells in Europe are manufactured there, but Sony
hopes to increase that figure to 50% by 1989. a
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For application-specific, specify Sharp OPIC.

Sharp’s unique opto-electronics technology and IC tech-
nology have been integrated to create the OPIC photo-
coupler with its own built-in circuitry.

Sharp developed this application-specific OPIC to better
respond to rapidly diversifying needs.

The applications are ample and diverse, including high-
speed digital transmission, programmable controllers, in-
verter air conditioners, switching power supplies. etc.
This leading-edge technology gives you enhanced perform-
ance, reduced product cost and compact/ light-weight
design.

Now you have an ally to help you to beat the competition .

iy

w
O~

Amoplifier

1.NC 2VINI 3.VIN2 4.NC
5VAUX 6.GND 7.v0 8.vCC

Choose your photocoupler as
wisely as you choose your club.

® OPIC photocouplers/general purpose photocouplers

‘_Snpngl Modsh | Featurss ;[» B Applications ]
PCO00 Digital switching, Computers, Programmable controllers, Measuring
_ Mormal-off operation __equipment. Numerical control machines
PCO0) Digital switching, Computers. Programmable controllers. Measuring
- 1’} Normal-on operation | equipment. Numerical control machines 1
AC input. .
peo00 {:CSOZ {l' Built-in integration circuit | Programmable comrol?ors. Telophones. l:opmrsﬁ |
| Built-in voltage deviation Jf -
series | PC904 | detection circuit Switching power supplies
0 PESIOJ Ultra high speed(10Mb/s) J Eompularif Pﬂlmmuhla controllers, f:opiors

For inverter control,

PC920 " Inverter air conditioners
I 1 &nglr-lnii