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NOW YOU CAN BUILD
A MORE POWERFUL LAPTOP
WITHOUT CREATING A MONSTER.

Our laptop Systems Solutions let you pack in a lot more computer without packing in a giant power supply.
From Chips, you get systems logic, graphics display controllers, communication controllers and BIOS in
a tightly coupled solution with an incredibly modest appetite. 8* Advanced power management features like
programmable power-off for the backlight and communication ports, SMARTSLEEP" standby and
modem wake-up slash power requirements by as much as half. & Even the sophisticated graphics display
controller automatically powers down to different levels as needed. You can get up to 64 flicker-free,
undistorted shades of grey or color, SMARTMAPU," in exactly the size and shape you want. 2* Give us
a call. Our CHIPSets, BIOS and design services could help you make your next laptop or notebook a killer.
Without turning it into a monster. 1-800-323-4477. FAX (408) 434-0412.

Ill l ®

CHIFS

The SemiComputer Systems Company™
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Best Western has a
plan to spruce up 1ts hotels
from coast tO coast.

Because each Best Western has always been
independently owned and operated, you could always
count on an affordable place to stay that matched the
part of the country where your travels took you.

Now, thanks to an ongoing renovation program,
a good thing will just keep getting better. With new
layouts. New furnishings. And new guest amenities.
All designed to make things more comfortable. But
not necessarily more expensive.

From coast to coast, we’re changing everything
but our name. And the friendly service and unique
experience you’ve come to expect from Best Western.

For an application to our fee-free Gold Crown
Club call 1-800-BEST GUEST.

Ask your travel agent. Or call our toll-free

reservations line:  en6 298 1734

“I’ve heard of putting plants
1n your room,
but never spruce trees!”

“hitdr
westem

INDEPENDENT
WORLDWIDE

LODGING

Each Best Western
15 sndependently
owned and operated.

Yakav Smirnoff,
Russian-born Comedian
and Travel Expert
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SpeCtI'OSCOna 'v 04 "/ PHOTO RESEARCH®

The New SpectraScan® SpectraRadiometer® Brings Near
Real-Time Testing To The Production Line. Now you can HEAD
perform precise spectroradiometric measurements in near
real-time in production test and inspection environments. FOR THE
* Determine the spectral and photometric/colorimetric
output of displays. FUT'[JRE
 Test automotive panels and displays for correctness and °

uniformity of color.
» Make accurate measurements of reflectance/transmittance, source color tempera-
tures and flash lamp spectra.

And that’s just the beginning!

The SpectraScan’s new system software is easy to use, requires minimal training,
and allows maximum system flexibility. The software’s six basic functions make it
simple to define hardware and software measurement parameters. Qur optional
SpectraView™ Software package includes all the capabilities of the standard software
plus such added capabilities as CIE LUV/LAB calculations, reflectance/transmittance
measurements, user-defined (“Hot™) function keys, and more.

The SpectraScan SpectraRadiometer is truly a “Head for the future.” It is fully
compatible with your PC or equivalent computer, with a variety of new features
including optional dual apertures, pressurized detector chamber, expanded spectral
range, and a wide variety of abjective lenses.

Call or write today to find out how yon can head for the future with near
real-time spectroradiometry.

CIRCLE 253 for salesman’s call

PHOTO RESEARCH CIRCLE 254 f(l)r literature

The Light Measurement People®

Division of MoLLMORGEN

9330 DeSoto Avenue, P.O. Box 2192, Chatsworth, CA 91313-2192 USA !
(818) 341-5151 FAX: (818) 341- 1010 TLX: 69-1427 Cable: SPECTRA

International Sales Representatives: \l“sll{f\l IA COHERE \[ SCIE CANADA OPTI N )N CORPORATION

10
Ph: (519 885-2551 FRANCE INSTRUMAT S.A. Ph: . 1) 69-28 l ', NTE B.V. Ph: (20) 56-

11 INDIA PHOTONICS
ISRAEL ITALY JAPAN
COMPANY Ph: (03) 586-5251 SWEDEN SAVEN AB Ph: (8) 79-21-180  U.K. MICRON TECHNIQUES LTD. Ph: (02) 02-841261° WEST GERMANY

OPTEEMA ENGINEERING GmbH Ph: (49) 212-67-352



FRONT
T0 DRAM OR NOT TO DRAM

1 the wake of U. S. Memories’ demise, the unsettling question that still remains is, should the

l U. S. semiconductor industry return in force to the dynamic RAM business? The question is all
the more pressing considering the number of companies in the Far East that have begun

mmm building statc-of-the-art production facilities largely to manufacture DRAMs, compared with a

mere handful in the U. S. that have remained in the business. Dataquest Inc., the San Jose, Calif.,

market research firm, estimates that 70% to 80% of the submicron fab capability is in Asia.

One reason U. S. companies have not played a large role is that they are innovators who move
quickly into a market and make excess profits by being first with the next hottest product. As the series
of articles on the PC’s impact on the semiconductor industry shows (see p. 71), U. S. companies are in-
novating more and manufacturing less. Whole segments of the industry rely on excess fabrication facil-
ities in the U. S., Europe, and the Far East to construct in silicon their unique designs.

“Thesc companies have nothing other than their product differentiation,” says Al Stein, chief ex-
ecutive officer of VLSI Technology Inc. in San Jose. “There is no global presence, no manufactur-
ing capability, no technology, just good design and astuteness in being able to differentiate their
products. If that is indicative of the U. S. industry, it is not enough.”

Electronics agrees. To be competitive in the world market, a semiconductor company must have
state-of-the-art process technology and be able to manufacture leading-edge products. Japanese
and other Asian companics have accepted this premise and are building large fabs. To fill such fa-
cilitis, these companies are all making high-volume commodity products—and today that means
DRAMs. “DRAMs are a base-line process driver,” says Shojiro Asai, deputy general manager of Hita-
chi Ltd.'s Central Research Laboratory in Tokyo. “In the Japa-
nese market, there is a whole new generation of second-tier
producers coming out with DRAM memory offerings, in-
cluding Seiko, Ricoh, and others.” They join such first-
tier players as Hitachi, Mitsubishi, NEC, Oki, and To-

shiba. Korean companies Samsung and Gold Star
and other Asian companics are also developing

DRAM production capability.

But getting in is only half the battle. The trick is
to prosper in this unpredictable environment, one
affected by political as well as market forces. “Histori-

cally, there have been factors that have made the
business extremely profitable as well as extremely
unprofitable,” Asai muses. The key to winning is
establishing a level of chip yields that exceeds the
norm. “We expect yields on the order of 50% in a
new process,” says Asai. “We can start receiving profits
at 40% to 50% yields, depending on the demand during
the ramp-up phase. The ultimate yield we shoot for is on
the order of 70% to 80%.”
The history of the semiconductor industry in the
U.S. is one of chasing easy profits by being first
X to market. But the world has changed. Now
k b winning on the manufacturing line is the key
b to success. Those not willing to compete in
manufacturing will not be a major force
in the market in 10 years. @
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Why 8000 of the

worlds leading companies
design PCBs with P-CAD:

A Supercharged
Product

If you're like most PCB
designers and engineering
managers, you want PCB
CAD software that’ll help

YYRvYYY

With Master Designer vou have it
all: full analog support, including

filled polygons. curved traces, trace

hugging and trace plowing.

you do your job, not dictate
how you're going to do it.
That’s why nearly half the
world’s PC-based PCB
design is done with P-CAD?
No other software can get
your product to market faster
with more reliable, more
manufacturable boards. And
it’s incredibly flexible, too.

The P-CAD Master
Designer™ lets you design
huge boards of up to 2,500
components, 4,000 nets,
and 800 component defini-
tions. Zip through our
library of over 6,000 parts,
point and click—no need to
type in part numbers. Layout
information is incorporated
right into the schematic,
improving your design speed
and accuracy. Managing
ECOs is a snap, with com-
plete forward and back
annotation.

Powerful add-on modules
like Digital Design Lab

Analog and Digital Simu-
lators help you perfect your
design before you build it.
For flexibility, nothing
matches P-CAD’s Master
Router™ automatic routing
system. It’s fully re-entrant
with features like unlimited
net classes plus route-by-
window to give you the con-
trol you need to select the
best routing strategy for your
design. Routing priorities
can be specified up-front to
ensure that critical signals
are routed efficiently. Clean
routing with fewer vias

SMT, high-speed circuits, fine-line,
ultrafine-line and more.

reduces your manufacturing
costs. For the really tough
designs, our 100%-comple-
tion Rip-n-Route™ option
lets you fine-tune routing
on-the-fly and create manu-
facturable boards without
manual clean-up.
Everything about P-CAD
is fully integrated. You go
from schematic capture to
simulation, verification, and
routing, right up to manufac-
ture, from asingle database
with a single user interface.
Programmable function
keys and macros allow you
to customize your system
for the way you work best.

Virtually all popular hard-
ware configurations are
supported, including hard-
ware pan and zoom for
lightning-fast redraws. An
open architecture combined
with the famous P-CAD

With the flexible P-CAD autorouting
svstem, you re never locked into
preset design strategies.

Database Interchange
Format (PDIF) database
translator makes it easy

to integrate with MICRO
CADAM™ mechanical
design, drafting systems like
AutoCAD® and documenta-
tion software like Ventura®
and Interleaf? complete
with PostScript® support.

From A Dedicated
Company

P-CAD Master Designer

comes with a lot more than

terrific software and superb
documentation. P-CAD

users enjoy the comfort of
knowing they’re never alone.
They also get outstanding
support from technical field
representatives in over 100
locations with over 19 train-
ing centers. But that’s not
all.P-CAD maintains a tech-
nical support center and
hot line, user groups and a
24-hour electronic bulletin
board. All from the company
that is the acknowledged
leader in PCB design and
analysis software. That’s why
over 14 000 P-CAD installa-
tions are slashing PCB design

Let Digital Design Lab run, test,
and debug your circuit before you
even build a prototype.

times and boosting profits
around the world.

When you combine a
powerful product with a
dedicated successful com-
pany it all adds up to the
highest-performance PCB
design system available on
any platform.

Call P-CAD today, toll-free:
800-523-5207

(in CA 800-628-8748)
Find out how to put Master Designer to work for you now!

P-CAD, 1290 Parkmoor Avenue
San Jose, California 95126 USA
(408) 971-1300 Fax (408) 279-3752

e e e — Y

p-cad

ADAM COMPANY

P-CAD is a registered trademark and Master Designer. Master Router. Digital Design Lab. Rip-n-Route are trademarks of Personal CAD Systems. MICRO CADAM is a trademark of CADAM
Inc. Ventura is a registered trademark of Xerox Corporation. Interleaf is a registered trademark of Eastman Kodak Co. AutoCAD is a registered trademark of Autodesk, Inc. PostScript is a
registered trademark of Adobe. All product specifications are hardware and design dependent and are subject to change without notice. © Copyright P-CAD 1989
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READERS

HARD TIMES FOR SOFTWARE

0 the editor: The Counsel of the

European Community has issued
a proposed directive that, if adopted,
will form the basis for the legal protec-
tion of computer software throughout
the 12 EC countries—and possibly set
a precedent for other countries all over
the world. The potential also exists that
the EC may exert economic and trade
pressures to the point where even U. S.
law may be altered.

There is great concern that the pro-
posed directive, purportedly under the
guise of conforming the EC laws to
those of the U.S., in reality departs
greatly from current U. S. laws and im-
poses great hardship upon the industry
and end users of mass-market software.

Contained within the directive is a
provision—Article 6, Section 2—which
states that anyone who makes, imports,
possesses, or deals with articles intend-

REPORT

ed to facilitate the removal or circum-
vention of any mechanism designed to
prevent the copying of a computer pro-
gram shall be guilty of copyright in-
fringement. This means end users will
not have the right to make archival
backup copies of copy-protected soft-
ware for their own use. In the U.S,,
end users of computer software are ex-
pressly permitted by U. S. law to make
a copy for archival purposes.

Laws such as those presently con-
templated by the EC will serve only to
promote a resurgence of copy protec-
tion and should be carefully consid-
ered by all. The U. S. Trade Representa-
tive iS now accepting comments to-
ward considering the U. S. government
position on the directive. It is vital that
the views of those opposed to copy
protection be heard.

Michael D. Brown, Chairman

Central Point Software Inc.

Beaverton, Ore.

MOUSE-TRAK.
THE BEST CURSOR CON'I'ROl IN THE WORLD

2" polished phenolic ball

Stainless steel shafts

Stainless steel ball bearings.

Your hand rests on a soft wrist pad
while your fingers operate the trackball,
ing arm and wrist

Models are available in
a two or three button version.

User definable input keys.

Speed control button for Instant
change in cursor velocity.

« Built For Accuracy And Precision Control.
- Stationary. Eliminating arm and wrist movement.
+ Engineered For Total Compatibity.
« User Definable Keys.
« Speed Control. Instant change in cursor velocity.
« Toggle Mode. Any or all input keys can
be selected for Momentary or Alternate Action.
» Complete with cable, instruction manual,
software and a One Year Warranty.

Order a Mouse-truk risk free for 30 days.
i not completely satisfied , retum it for a complete refund!
ITAC Systems, Inc. Call toll free 1-800-533-4822 / FAX (214) 494-4159

Mouse-trak is manufactured in the U.S.A. by ITAC Systems, Inc. with distributors in the following countries

FRANCE SWEDEN ENGLAND SWITZERLAND
J.0.D. Electronique Specma Specialmaskiner Electrone Ltd. Datacomp AG

Tele. 33 (1) 30.64.70.80 Tele. 46 (31) 89.16.00 Tele. 44 01 429-2433 Tele. 41 01 740 51 40
FAX 33 (1) 30.64.71.46 FAX 46 (31) 45.60.53 FAX 4401 429-3530 FAX 41017413423

WEST GERMANY BELGIUM AUSTRALIA

The Chameteon Group Detron N.V. Hypec Electronics Pty., Lid.
Tele. 49 (211) 379 057 Tele. 32 (02) 466.94.91 Tele. 61 (02) 808 3666
FAX 49 (211) 365 499 FAX 32 (02) 466.62.75 FAX 61 (02) 808 3596

Novia-tek Is 0 rogistared iradasnerk of Wt Systoms, lncorporsted
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NOT EVEN GLOSE
To the editor: In your news brief
on Mentor Graphics Corp.’s Fal-
con framework [Electronics, March
1990, p. 22}, you said that “Falcon will
have an installed base to rival that of
Cadence Design Systems Inc.” This is
inaccurate. Mentor has more than
20,000 seats, to Cadence’s 7,000. It's
not even close.

We continue to be frustrated with
inaccurate information being generated
by our competitors. The industry num-
bers do not support the contention
that we are the “challenger” against Ca-
dence in computer-aided design.

Also, Mentor is not a company
“whose software is closed to third-par-
ty design tools,” as you said. More
than 200 third-party tools currently
work in the Mentor environment (pre-
Falcon). And I would be happy to sup-
ply you with the names of some com-
panies that have had little or no suc-
cess working with Cadence’s “open
framework.”

Will Anderson

Vice President, Public Relations
Karakas, VanSickle, Ouellette
Beaverton, Ore.

0 the editor: 1 was extremely

disappointed with your maga-
zine’s multimedia coverage [Electron-
ics, February 1990, p. 48], especially its
coverage of Commodore Computer
Inc.’s Amiga. The majority of your cov-
erage read to me very much like Apple
and IBM marketing hype. The Amiga is
not an “also-ran” in the multimedia
market, as one would gather from the
18 or so lines of text in which your
magazine even mentioned it. It is in
fact the pioneer in the personal com-
puter multimedia field, and Commo-
dore is working very hard to strength-
en the position it has enjoyed, since its
introduction of the Amiga in 1985, as
the technology leader in that field.

If you are going to continue to re-
port on this subject, I would strongly
suggest that you look beyond the Ap-
ple and IBM marketing departments
for your information.

Leland Hosford

New Arts Technologies

Cedar Rapids, lowa




The Only 1 GS/sec
Digital Oscilloscope With...

» Simultaneous 4 channel © 2 Msample waveform storage

digitizing:

m 1 GS/sec at 8 bits for transients

= FFT, math, and averaging

m 20 GS/sec at >10 bits repetitive = > 30 pulse parameters
m 50k samples per channel Statistics
Logic, glitch, interval, & TV PASS/FAIL decisions

triggering

LeCroy 7200 modularity lets you
choose 2 to 4 channels with 400 MHz
bandwidth. Uniquely. the 7200 never
gives up sampling rate or waveform
memory as you increase the number
of channels.

Only LeCroy makes advanced
analyses so easy! Automate voltage,
time. frequency, and even PASS/FAIL
measurements. Qualify these
measurements with histograms

and trend data. Store the

waveforms and all caiculated
resuits on the built-in hard disk
and floppy.

Display up to 8 live. stored. or analyzed
signals simultaneoustly.

SR PRt

_____

Eliminate oscilloscope obsolescence. ..
...with the 7200, you can add plug-ins
as your needs change and as
technology advances.
-

---*---------

100 to 50,000 point FFTs!
View both the waveform and the spectrum
at the same time. rus s o J—
cofiges o MBa ama 2R
- L T o i

Recora i 916 ™t
Traces il gia ey

-
Select Cums0" .

Accurate pulse parameter
calculations in real time. You get
answers, not just waveforms.

Call (800) 5 LECROY

or (914) 425-2000 ext. 6038
for literature or a demonstration.
LeCroy Corporation,

700 Chestnut Ridge Road,
Chestnut Ridge, NY 10977-6499

LeCroy

Innovators in Instrumentation

CIRCLE 243 FOR LITERATURE
CIRCLE 244 FOR DEMONSTRATION
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Did you hear about the 4-pounder they 2*
caught in the Columbia River?




It worked without a snag,.

This is a story about the one
that got away. And then came
back as reliably as ever.

In 1987 bandits stole four HP
signal generators from a truck
in Spokane, Washington. Luckily,
police managed to recover three
of them. But the last one disap-
peared without a trace.

Six months later, a man fishing
the Columbia River hauled in

a heavy metal box. Well, within
a few days, we had the missing
signal generator back. There was
mud in every nook and cranny.

But rather than clean this catch,
one of our Service Engineers
decided to plug it in. To his sur-
prise, the instrument emitted

a signal. Even more remarkable,
it met specifications.

Stories like this underscore why
HP rates highest for reliability
among engineering managers.
We're still not satisfied. In fact,
in 1979 we started a Total Quality
Control program to increase qual-
ity ten-fold in 10 years. We'll
reach that goal this year.

It just goes to show you that
when design and manufacturing
productivity are at stake, there
is no reliable substitute for HP.
And that sometimes the best
fish stories are actually true.

There is a better way.

[ﬁ[” HEWLETT

PACKARD

CIRCLE 213
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ALABAMA, Marshall Electronics Group, (205) 881-9235, Milgray Elestrunies. Iz , (404) 446-9777, Retron Electronics, (404) 446- 1300, ARKANSAS, Marshall Electronics Group, (214) 233-5200, Milgray Electronics, Inc , (214} 2481603, Stecling Electronics-Dabas. (214) 243-1600, ARIZONA, Marshall Electron=s Group, (602) 496-0290,
Sterting Electronics-Phoenix, (602) 437-5565 CALIFORNIA, StethnyAmage Becronics. (19) 271-6555 (714) 2590300, (818) 407-8850, Marshall Electrorucs Group, (88) 459-5500, (714) 458-5335, (408) 942-4500. (916) 635-9700, (619) 576-96:40, Merr Electronics, Inc., (408) 434-0800, Western Miciatechnology. (69) 453-8430, {714 637-0200.
(408) 726-1660. (818} 707-0377 COLORADD, Marshalt Electranics #Rwp. (31334518384, Sterling Eles tronies- Oewver, (303) 792-3939. CONNECTICUT, Cronin Electronics, Inc , (203) 265-3134, Marsha Electronics Group, (203) 2t

Components, Inc . (609) 768 6767. Marshl Elecronics Group. (3¢1) 622-1118 MigrayDelaware Vaisy Inc , (603) 583-5010, (600) 257-7808, (800) 257-7111, Sterling Electronics, (703) 742-8400, DISTRICY OF COLUMBIA,
Electronics, (804) 2262190 FLORIDA, Marshall Eectroncs Group {13) 57+ 1299, (30) 877-4880, (305) 767-8585. Reptron Electronics-Tampa, (813} 855-4656 (305) 735-1112; GEQRGIA, Marshad Eisctronics Group, (404)
Electronies Group, (B01) 486 155 Western Microtechnology, (SO 620-2082 Mikgray Electronics, lac , (801) 272-4999, ILLINOIS, Gookd Electroncs, (708} 860-7171, (708) 593-
(708) 593-3220, Marshall Electromes Group, (317) 297-0483, (12 "59-2211, Migray/Chicago, Inc . ;708) 2531212, (913) 236-8800, KANSAS, Marshall Electronies Group, (913)
Migray Cleveiand, Ing_(216) 47-1520, (214) 248-1603. (800) 321-4X046; LDLUSIANA, Marshal Electronics Growp. (214) 233 5200. Milgray Elecironis, Inc (214) 248-1603, St
Boston. {617) 38-6200, Westetn Microtechnology, (617) 273-2600 MARYLAMD, Marsrall Electronics Group. (301) 622-1118, (301) 840-9450, Migray Electronics, Inc., (301) 6:
Electronics Group, (617) 6580810, Stering Electronics:Boston, (§17) 38-i200, Western Microtechmology, (615) 273-2600, MICHIGAN, Marshal Eiectroncs roup, (313) 5:
Electronic, (612) B31-2266, MISSISSIPPY, Marshall Flectronics G (205) B81-9235. Wigray Elextronies, I (404) 393-9666, MISSOUR), Marsnall Eicctronics Group, (314) 291-8554, Milgray Electronics, Inc , (913) 236-8800, NEBRASKA, Marsnall €
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65-3822, Milgray/Mitford (203) 878-6970, Sterling ElectronicsWallrgtord, (203) 265-3535; DELAWARE, General
Marshall Eleckonics Group, (301) 622-1118 MilgrayMashingten, Ini-, (301) 621-B16S, (800) 638-6656, Sterfing
§23-5750, Mikiray Electronics, Inc., (404) 446-9777, {404} 393-0666. Reptron, (404) 446-1300, IDAHO, Marshall
3220, Marshall Electron cs Group. (708) 490-0155, (314) 731-8554, Migray Elecironics, Inc., (913) 236-8800, (78) 253-7212: INDIANA, Gookd Electronics.
) 492-3121. Milgray Electronics, inc , (913} 236-8800, Sterlg Electronics-Kansas, (913} 492-5406, KENTUCKY, Marshall Electroniis Group, (513) 898-4480,
terling Electronics-Dallas, (214) 243-1600, MAINE, Cronin Electronics, Inc . (617) 449-5000, Marshall Electromes 13roup, (617) 658-D810, Steriing Electronics.
21-8169, (800) 638-6656. Sterling Electronics-Sterling, {804) 226-2190, (301) 290-3800, MASSACHUSETTS, Croni+« Etectronics. Ing , (617) 449-5009, Marshal
25-5850, Reptran Electramcs, Inc , (313) 525-2700, MINNESDTA, Marshall Electronics Group, (612) 241, Reotron Electronies, (612) 938-0000, Sterling
lectranics Group, (813) 492-3121. Milgray Electron cs, Inc , (913) 236-8800,



SERVICE IS OUR KEY COMPONENT

by over 100%?”  “iMb Video RAM?”
| “Yeah. With the fancy new Flash Write,

Block Write and Split Transfer functions to
improve performance’

“Not bad’
“And greater density for bigh resolution

color graphics”

“Come on. We need something we can use today.
“Ioshiba’s got ‘em. In quantity.”

First the good news. Toshiba, the leader in 1Mb DRAMs, introduces a new
high density 1Mb Video RAM for today’s high resolution color graphic applications.
Now the great news. It's available in volume production, giving you access to
the quantities you need. Today. With capabilities that'll take you into tomorrow.
Toshiba's high density, 256K x 4bit and 128K x 8bit Video RAM supports
next generation video board or graphic terminal applications by allowing you

ORGANIZATION] _ SPECIAL FEATURES PACKAGE to store, manipulate and
transmit more information

than ever before.

' access to data. Bit Masking
X is achieved through the
AR Write Per Bit feature.
With this feature, selected planes of data can be modified using just a Write
cycle instead of a Read-Modify-Write cycle.

Use the Block Write feature to write four times faster and simplify high speed
window clear/fill. Use the Flash Write feature to accomplish high speed clear
of selected planes without using the SAM register.

>
>
>
>
>

TC524258A X
TC528126A X
TC528128A X

- ‘
& § 5 G A multi-port feature
- = soe
.1z & 2 3 combining RAM and SAM
X¢ | x8 | & = & & |so  up )
I . . Ty | givesyou easyand fast
X
X
X

To speed things along [ “Tcszazsearsaatcsasizeass | -0 [ -1
even more, RAM read/write RAS ACCESS TIME (MAX) - 100NS _j_ 120NS
. COLUMN ADDRESS ACCESSTIME (MAY) 308 NS
?YCle times have been FAST PAGE MODE CYCLE TINE (MIN) 60NS 7088
improved through fast page |~ SERIALACCESSTIME (%) 258 BN
mode. A split SAM register L SERRLOICLETHE G4 308 4085

provides the best method to simplify SAM to RAM and RAM to SAM transfer timing

in the system.

Want more good news? Toshiba’s service is every bit as good as their new
Video RAM. With the people and the design specification information you need
to get the job done. Call for your complete data sheet today. (1-800-888-0848

ext. 517).
In Touch with Tomorrow

TOSHIBA

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

©1989 Toshiba America, Inc. Circle 231 MST-88-009

NEVADA, Marsha! Elecronics Group, (916) 635.9700 (502) 496-0290 Stering Electronics, (602) 437-5565, Westem Microtechnology. (408) 725-1660 NEW HAMPSHIRE, Cronin Electroncs Inc . (617) 449-5000 Marshal Electronis Group (617) 658-0810 Stering Electronics-Boston (617) 9386200 Westetn Mictotechnology
{617) 273-2800, NEW JERSEY, General Components, Inc , (609) 768 6767, Marshall Elctronics Group, (201) 882.0320 (609) 234-8100. Migray Electioncs Inc._ (60 983-5010, (800) 257-7608. (800) 257-7111 Stetiing Electionis:So Panfield (201) 769-7000 NEW MEXICD, Marshall Eiectronics Group (602) 496-0290
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AMAF Model 1000 Lincompex

"Small package, big value.

Thanks to TRW."

"We came to TRW with our Model 1000
Digital Lincompex, a rack-mountad unit
used to suppress noise in strategic voice
communication systems. It weighed 22
pounds and drew 115 watts of power.
TRW's engineers helped us redesign the
unit using just a few off-the-shelf digital
signal processing ICs and software-
programmable memory chips.

"We ended up with our Model 2200
LINK-PLUS, an all-digital, software-driven
module that far exceeds the capabilities
of traditional Lincompex units. It weighs
less than 3 ounces, draws only 0.5 watts

of power, and is small enough to fit in the
handset of the world's most powerful
tactical radio communication systems.

“And thanks to TRW's value engineering,
the LINK-PLUS is affordable. TRW's
manufacturing specialists showed us the
smartest, most cost-effective way to
produce the unit, in volumes from 10

to 10,000.

"If you'd like to know more reasons why
TRW engineering makes our LINK-PLUS
the best value in the radio communi-
cations market today, call us."

CIRCLE 245

Howard Leveque
Director of Engineering
AMAF Industries, !nc.

ANVTAE

AMAF Industries, Inc.
Columbia, MD 21045
301.982.1585

FAX: 301.997.3485

7wy

TRW Electronic Systems
Group

213.814.1842

© TRW Inc. 1990
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BY FRANCIS LA IE

HE SHORES OF LAKE

Ere aren’t circled in red on
most high-technology maps of the U. S.
After all, the region around Cleveland
is smack in the center of the Rust Bel,
and the city itself has long suffered
under the sobriquet of “the mistake by
the lake.” But the people who use the
latest technology for their products
have discovered the city and its envi-
rons, and the unlikely alliance shows
every indication that it will be a suc-
cessful one.

One technology in particular that ap-
pears to be prospering is diagnostic
medical imaging. But this isn’t really
new for Cleveland; one of its oldest
residents is Picker X-Ray—now Picker
International Inc. and based in High-
land Heights—a world leader in the
diagnostic imaging field. The news is
that Picker has been joined by a num-
ber of newcomers, making the area a
center for the development and use of
advanced medical-imaging technology.
The industry is prospering even as it
faces new challenges, both domestic
and foreign.

Why has that part of northeastern
Ohio attracted such a concentration of
players in this ultrasophisticated game?
One reason is that Cleveland has sever-
al world-class medical facilities; for ex-
ample, foreign heads of state regularly
come to the Cleveland Clinic for treat-
ment of heart-related ailments. Also, it
is an area of relatively low living costs
when compared with either coast and
an easygoing, unassuming life-style.

But that isn't the whole story. As
one medical-imaging executive puts it,
“This has become a great place to find
people with the expertise to develop
products like ours. In fact,” he adds,
“the only other place where you might
find the concentration of talent neces-
sary to develop such sophisticated
products would be in Silicon Valley or
the Boston area.”

The growth of the medical-imaging
business around Cleveland has not
been without its casualties. Technicare
was a large, highly regarded manufac-
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With the Voxel Flinger 3-d imaging system from Reality Imaging Corp.,
the user can electronically “cut away” soft tissue to reveal the vertebrae.

turer of computerized axial tomogra-
phy (CAT) scanners, magnetic-reso-
nance imagers (MRI), and nuclear-
medicine equipment. At its peak, the
company, based in Solon, employed
some 2,500 people. But by 19806,
things had wrned sour, and Technicare
turned up its toes.

According to one ex-staffer, “Techni-
care was very good at being first with
new products, but their ‘Damn the ex-
pense, let’s get the project out’ philoso-
phy, while great for R&D, never
seemed to translate into a workable
marketing plan.”

Rob Spademan, director of commu-
nications for Picker International, sees
Technicare’s demise as part of a broad-
er consolidation that occurred about
four years ago. “There were actually a
number of such ‘adjustments’ in the
industry,” he points out. “But for the
last two years, things have been pretty
stable. It looks like the situation and
the players we have today are the ones
we'll have for a number of years.”

But Picker isn't taking any chances.

It has just acquired a majority position
in Ohio Imaging, a small Bedford
Heights company. “We needed to up-
grade our capabilities in nuclear imag-
ing technology,” says Spademan.
“They had some innovative products,
which we needed And they werc at
the stage where they needed financial
muscle.” Ohio Imaging is typical of
several small entrepreneurial diagnostic
imaging companies that have sprung
up in the Cleveland area over the last
few years, many of them formed by ex-
Technicare personnel.

Another small area company, Reality
Imaging Corp. of Solon, is also doing
quite well. One of those established by
ex-Technicare employees, it was found-
ed in 1986 and produces a three-di-
mensional  image-processing  system
that “stacks” the wo-dimensional im:
ages—or shices—from a CAT or MRI
scanner into a solid volume. The 3-d
image can then be rotated or otherwisc
manipulated on the screen.

Dennis Hegler, Reality Imaging’s
sales and marketing vice president,

ELECTRONICS ® May 1990
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siys he feels that the outlook for small,
highly specialized manufacturers of di-
agnostic imaging equipment is good.
“The future of 3-d imaging, in particu-
lar, is very bright,” he says. “As scan-
ning cquipment gets more and more
complex, the best way to look at the
growing volume of data is in three di-
mensions. It isn't uncommon, in an
MRI study of the head, to take more
than a hundred slices of data. In those
cases, looking at the slices individually
isn't always the best way.”

Big or small, the imaging industry
won't have as casy a
road in the future as
its had in the past.
For one thing, it will
have 1o fight for a
piece of a shrinking
health dollar. And al-
ready, there are critics
who feel that it has
been claiming more
than a justifiable
share. Recently, it was
estimated that for the
fiscal year ended
Sept. 30, 1989, Medi
carc had disbursed
more than $40 mil-
lion for a raft of so-
phisticated  imaging
techniques.

‘That report came
amid studies showing
that up to one fourth
of America's health
dollars are wasted on
unneceded tests, many of them per
formed mainly because the facilities are
avuilable and, say critics, have to be paid
for. Physicians counter that sophisticated
and expensive tests are necessary partly
because of the threat of malpractice
suits; patients sometimes sue if they be-
licve that they've been denied access to
the “best available technology.”

But medical researchers and practic-
ing physicians themselves are launch-
ing a direct attack on what has been
termed “one of medicine’s most trou-
blesome problems—the epidemic of
unnecessary  procedures that compro-
mise quality of care and add billions to
U.S. health costs.”

The American Medical Association,
Rand Corp., and a consortium of aca-
demic medical centers are in the midst
of jointly developing guideiines for
dozens of procedures, so that physi-
cians will know what diagnoses, tests,
and treatments are effective for a vari-

NE THREAT
COMES FROM
CRITICS OF MEDICAL 5 o skwons
PRACTICE, WHO SAY

THAT UNNBEDED
TESTS ADDBILLIONS e S

cty of ailments. Proponents hope that
such guidelines will cut down on the
growing trend toward unnecessary
tests that, according to the Rand re-
searchers, add more than $50 billion to
an already staggering $600 billion an-
nual U.S. medical bill.

As if that weren't worry enough,
there’s another cloud looming on the
horizon for the Cleveland medical im-
aging community: increased foreign
competition. Officially, makers of so-
phisticated medical equipment say they
aren't overly concerned with the possi-
bility that, say, Japa-
nese competitors
might stage an all-
out push and drive
U.S. manufacturers
out of business, as
they did in some sec-
tors of electronics.

for the Washington-
based Health Indus-
try Manufacturers As-
sociation points out
that U.S. makers of
advanced-technology

currently provide a
positive contribution

10THE U.S. HEALTH &7 Wainee "o

BILL, EVERY YEAR
L e —

payments. And she
expects the Ameri-
can manufacturers to
keep their edge in
the world market-
place. “"Many of our
member companies are rising to the
(foreign] challenge and reorienting
themselves to take advantage of the
growing opportunities overseas,” she
says. “They expect global trade to he
an important part of their future.”

There are already several foreign play-
ers in the game. But by and large, they
are known quantities—like Siemens AG
of West Germany, a formidable presence
in the U.S. for many years. The HIMA
spokeswoman doesn't see the likelihood
of an unknown suddenly emerging to
dominate the industry, but not everyone
is so sanguine.

Says Picker's Spademan, “Right now,
the Japanese are only bit players. But
they are doing just what they did with
cars. They are getting established, selling
only at the low end of the market—and
learning. It's the classic Japanese strategy:
start at the bottom and work your way
up. Eventually, I think they'll be a force
to be reckoned with." @@
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The best address for
Siemens Semiconductors:

(& Wien

Tel. (0222) 71711-56 61

Melbourne, Vic. 3121

Tel. (03) 4207111
Bruxelles

Tel. (02) 536-2111
Sao Paulo-SP

Tel. (011) 833-2211
Mississauga L5T 1P2

Tel. (416) 564-1995

Ziirich

Tel. (01) 495-3111
(@ Berlin 10

Tel. (030) 3939-1

Diisseldorf 1

Tel. (0211) 399-0

Frankfurt 1

Tel. (069) 797-0

Hamburg 1

Tel. (040) 2889-0

Hannover 81

Tel. (0511) 877-0

Miinchen 80

Tel. (089) 9221-4380

Niirnberg 1

Tel. (0911) 654-0

Stuttgart 1

Tel. (0711) 2076-0
Ballerup

Tel. (42) 656565
(& Madrid

Tel. (01) 5554062
(® Paris

Tel. (1) 4922-3810
Sunbury on Thames

Tel. (0932) 752615
Amaroussio

Tel. (01) 6864-111

Hongkong

Tel. 5-8330222
D Milano

Tel. (02) 6766-42 41
Bombay 400018

Tel. 4938786
Dublin

Tel. (01) 302855
(@ Tokyo 100

Tel. (03) 201-2401
(") Oslo 5

Tel. (02) 633000

Den Haag

Tel. (070) 3333333
(® Alfragide

Tel. (01) 41833 11
®A Buenos Aires

Tel. (01) 3004 11
Taipei

Tel. (02) 5234700
Seoul

Tel. (02) 275-6111
(8 Stockholm

Tel. (08) 7281000
(&P Helsinki

Tel. (9) 051051
Singapore 0513

Tel. 7760044
Istanbul

Tel. (01) 1510900
@D Iselin

Tel. (201) 906-43 00

Santa Clara

Tel. (408) 980-4500

Cupertino

Tel. (408) 725-7910
Johannesburg

Tel. (011) 407-4111



High Speed Communication.

Siemens has opened a whole new line
of communication which now makes
it easier to successfully combine high-
speed data transfer with high-level
data-link control.

The Siemens High-Level Serial Com-
munication Controller (HSCX) has all
the features you need for a successful
communications system. The HSCX
comes with two independent bi-direc-
tional channels, and has a storage
capacity of up to 17 frames in its four
on-chip 64 Byte FIFOs. At a transfer
speed of up to 6 Mbit/s, it supports a
number of synchronous standardized
protocols (HDLC, LAPB/LAPD, X.25,
SDLC), and a greater number of
non-proprietary protocols.

And by inverting data into program-
mable time slots automatically, the
HSCX considerably lowers your CPU

overhead, as well as reducing external
glue logic.

These features provide the potential for
HSCX applications in a variety of fields,
such as proprietary LAN controlling
networks, assembly fine LANSs, fast
diagnostic systems, and traffic sys-
tems), as well as standardized areas
such as Switching Systems and ISDN

(X.25, Terminal Adaptors, and Modems).

For easy access to the wide variety and
complexity of synchronous data trans-
fer, Siemens also provides a PC-based
evaluation kit.

The HSCX has already made a name
for itself by providing the power need-
ed to drive even the most complex
communications systems. In fact, the
biggest names in the industry already
rely on the HSCX - with a great deal

of success. Finally the HSCX will be

sourced also by AMD. It's amazing
what you can accomplish with good
communication skills.

If that goes down well and you want to
find out more, contact your local Siemens
office or just write to:

Europe:

Siemens AG, Infoservice HL 1575,
Postfach 2348, D-8510 Furth

USA:

Siemens Semiconductor Group,

2191 Laurelwood Road,

Santa Clara, CA 95054

Quoting: ,HSCX?

,H;_H_L TopTech

u Semiconductors
Ny Siemens

LT

CIRCLE 201

MC&D

A19100-HL1575e90



>
=
o
=
2
.
L2
o
]
o
3
=
2




Makea

sSplas

in high resolution CRs.

SCANSWITCH family of semiconductors, simple answers to
horizontal deflection and video amplification problems.

For high resolution and ultra high resolu-
tion CRT applications, the SCANSWITCH™
family of semiconductors increase perfor-
mance while reducing design complexity
and cost.

The SCANSWITCH family consists of

tions. These hybrid video amplifiers have a
130 MHz minimum bandwidth at 40V and
60V swings. Capacitive loads are driven
directly or through transmission lines with
no output tuning or need for critical exter-
nal components. These amplifiers offer

timebase/video circuits. Only two of these
ICs are required to design a complete multi-
mode monitor system, replacing a large
number of chips and discrete devices.

The set consists of two companion chips—
amultimode monitor horizontal, vertical

application specific and video combina-
horizontal output tion processor, and a
. ANALOG ] .

transistors, damper INPUTS VERTICAL™ multi-sync monitor
diodes and video TTL-to-analog
amplifiers. Theyre all TTL | g inputs interface.
designed to improve LLULE — CRT Lett f h

fg np .y VIDEO — t's not forget the
performance in switching power sup-
monochrome and ,{‘;‘,{%T"E‘f, e ply. Comi{)ete your ’
color CRT monitors CONTRASTICS| Ve itor desi ith

. . BRIGHTNESS > monitor design wit
with horizontal scan TTWANALOG »4 |  [-=----1 _l>— ” one of Motorolas
frequencies of 5S0kHz broad line of state-
or greater. You get T ) | F'-VBACK| of-the-art integrated
reduced power dissipa- HORIZ. TTL > L BASE circuits and discrete
tion and the ability to VERT.TTL — 1 BASE DRIVE z= L power semiconductors.
work over the wide S J_ 1 I I
range that's required Hgg&%’é{g‘- = = = = Get more
for multi-sync L information.
monitors. If youd like more
For personal com- information on any of

puter monitors, single-chip ICs are available
to reduce design complexity and system cost.

Horizontal Output.

A new family of Switchmode IlI bipolar
power transistors and companion damper
diodes, ranging from 1,000 volts to 1,500
volts, have been specially designed for high
and very high resolution horizontal deflec-
tion circuits. The transistors are optimized
for dynamic desaturation, fall times and
storage times. Their companion diodes are
optimized for forward recovery times, ava-
lanche energy and reverse recovery times.
Together, they're the perfect solution.

Video Amplifiers.

The SCANSWITCH family includes two
new high speed video amplifiers designed
for ultra-high resolution graphics applica-

minimum power dissipation for all mono-
chrome and color applications.

Multimode horizontal, vertical and
video processor.

The SCANSWITCH multimode monitor
chipset simplifies multimode monitor
designs by reducing component count and
design complexity in multimode monitors.
This family of devices includes four inte-
grated circuits, one exclusively for TTL-to-
analog conversion, and three variations of

Name

To: Motorola Semiconductor Products, Inc.
P.O. Box 20912, Phoenix, AZ 85036
Please send me more information about the SCANSWITCH family of semiconductors.

the devicesin our SCANSWITCH family,
call us toll-free any weekday at
1-800-521-6274. Or complete and return
the coupon below to Motorola, P.O. Box
20912, Phoenix, AZ 85036.

@ MOTOROLA

-

431ELECS050090

Title

Company

Address

City

State Zip

—_—— e —————

Callme(

)
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< Competitive Advantage

Matrox has redefined high-end price/performance for ;maging in the 1990s.
> A The IMAGE Series board set provides optimized hardware resources and
o compiete software support to meet your most demanding applications.

- Based on 12 custom gate arrays and a 120M byte/sec IMAGE expansion bus,
i the IMAGE Series’ unique architecture delivers high performance imaging and
N graphics and processes images in real-time.

w® s No matter how complex the application, IMAGE Series gives you a compeitive
“, edge with a spectacular combination of speed, flexibility and price.

f © 640 x 480 or 1280 x 1024 resolution 1000 MIPS pipelined processor
T, ® 36 bit planes o TMS 34020 GSP

® X-Windows support ® Acquisition modules
© Available on the AT, EISA and VMEbus e IMAGE software library Al-IMAGE 4/5¢

Displaying the
Inmages of the
pationt

Processing the
Inages with
different

algorithme

Morpholog icat
Opening of size

1

Psoudo coloring

SOBEL CoMpass GRADIENT

THE LEADER IN VIDEO MICROTECHNOLOGY
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Cail for a comprehensive inf