








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ners Means Business

In Electronics & Computers

Mini-MicroSysiems

A -

A% DpesiGh news

SEMICONDUCTOR
INTERNATIONAL

IWCASE

he electronics and computer market has doubled in size
ince 1978. And it will double again by 1987. It takes a lot

of circulation to reach all of the important buying influences in
this very complex, fast-growing market. Cahners publishes ’ ’“‘“"‘"“’
eight magazines in the electronics and computer fields. These “" ;“"'" &
magazines have a combined circulation of over 650,000. Each froduction
magazine serves a well-defined, important segment of the elec-
tronics and computer market, and is recognized as a prime
source of information on the technology and products in its
field. Last year we sent out over 3.4 million sales leads from
our readers to advertisers in our electronics and computer
magazines. Cahners means business. That’s why we’re the first
choice of American business in magazines for electronics
and computers.

Cahners Publishing

33 Specialized Business Magazines for Building & Construction,
Electronics & Computers, Foodservice, Manufacturing, and Health Care.
360 EDN JUNE 28,




ADVERTISERS INDEX

Abbott Transistor Labs .............. 123
ACEControls ..................... 328
Active Electronics . .. ............... 338
AD RIS e e SO R 338
Advanced Digital Corp . ............. 363
Advanced Micro Devices . ............ c2
Afterthought Engineering .. .......... 339
Airpax Corp. . ... 131
AIpha WIre GO « .vixi s 56« s s 606 5 avsis 5 60
American Magnetics Corp . ........... 95
Amperex ElectronicCorp . . ........... 79
750 Lol [ O N S I - B, 120-121
Ampex Memory Products Div ........ 145
Amphenol, An AlliedCo ......... 236-237
BINPIO o it o 5 5w 55 s s doscicn 2 sl 341
Aptek Microsystems ................ 254
AOMAY COMPlisvi: v vis s 4 i sl s & 516 400 31
Audiotronics . ................ ... .. 126
Avocet Systems . .................. 319
Basler ElectricCo................... 32
BeldenCorp ....................... C4
BICC-Vero Electronics Inc . .......... 267
Bliley ElectricCo ................... 44
Blume Engineering . ................ 328
BOUMS INC A o i s s i & b b 5 281
BOWMAP . oo oo vvvsmvimassnssnmoswpss 70
Bowmar Instrument Corp/

Aerospace Div................... 340
BUrndy. Corp. ; .. : s 55 5 55 5 awars 222-223
Burr-Brown Corp. .................. 205
B V Engineering . .................. 341
Bytek Computer Systems Corp ....... 298
CAE SystemsInc.......... 106, 108, 110
California Devices Inc . .......... 102-103
Carroll Touch Technology ............ 54
Centralab Inc* ................. 220-221
Chabin COTP. . - s uime s by v s camws 111
Chen Digital Laboratories. ........... 340
Cherry Electrical Products Inc .. ....... 19
CIPHCOING s o s 5s s wiv smassms s ms sams 189
C&K ComponentsInc................. 6
Cogito Systems Corp . .............. 147
Communication Instruments Inc ... ... 307
Compumotor . ..................... 290
Computer Crafts ................... 318
Computer Vision .. ................. 269
ESICOrp L. 1 Tl s B 32 08, L 80
Curtis INAUSKHOS .+ vicv s ssw s v mm o5 ms 206
Dash, Straus and Goodhue .......... 340

A ATTA TG o o B ot s o Bilonle st 296
BAION S o ud vove B s 5w s 510 8 e 5.8 Eu 292
DensitronCorp .................... 339
Dialight Corpic . . «s + sis s v ws s sim s 8 ms s ms 207
Digi-DataCorp .................... 172
DHOGICOTID. . o5 s s 5w s s s s i s 58 208-209
Diversified Technology . ............. 339
Eagle:Magnetic . . ;s s wwe s o swss e 340
EAO SwitchCorp .................. 158
Eastern Air Devices Inc ............. 316
Eaton Printer Products . .. ........... 349
EG BUG ROWON! <o s a3 wie s a6 s 323
Elantec. : v saletm s o ss o 5 o odhin 35 325
Electro Standard Labs .............. 340
Electro SwitchCorp .. .............. 286
EMM. S s s o oo S s ool owns: haes 342
Ensign-Bickford Optics CoInc........ 324
EXS0 . iasmksimesmss s ssms s wis v o o33 340
Everest Electronics . .. ............... 67
Everett/Charles Inc . . ............... 339
Exar Integrated Systems Inc ......... 288
Fairchild Digital . . . ................. 316
Fujitsu Americalnc................. 346
Fujitsu Microelectronics Inc* ... .. 118-119
General Electric. .. ............... 48-49
General Digital Corp. . . ............. 339
Genesis Micro Systems .............. 82
Genstar REl SalesCo .............. 338

EDN JUNE 28, 1984

GIMDE st o st s w8 94 337
GIORAININC o e oo Wl o6 e s 44
Gould Inc, Design & Test Div ........ 104
Grayhilliing: .« ..o o swim i S b < e 303
HEUHKONE o S 655 5.0 2 20ma im0 550 5 s 338
Hewilett-Packard Co .. .59, 72-73, 179, 185
Hitachi America Ltd* . ........... 252-253
Hitachi DenshiLtd ................. 335
HOIING w5 ¢ 505 5 s s w55 0 50508 s 55 8 w300 331
Hua Ko Electronics . ... .............. 39
Hughes Aircraft Co/Connecting

DeVICOS DIV .. .. . qoo s oovoaimmeis s mnoms 107
1B . sswbsasismsswpasmermusswe g ws s 34
I-Bus Systems .. .................... 62
INMOSVCOTR. v s ks s 5w w5 g o g 5 3 oo 8-9
Innovative Data Technology . ......... 322
Intel COMP v vsvsisvvswssms s 233-235
Interface Technology ............... 317
Integrated Device Technology . ....... 333
International Microsystems .......... 341
International Rectifier . ............... 91
Interphase Corp . .................. 336
ISI International . . . .................. 69
WIS AT 5 5 et s e s 5 g 3 g w i y v 341
ITW Data Entry Products . ............ 23
ITWSwitches . .........cvvvesnines 187
Keithley DAS . .. ................... 345
KOPCO INC i 5t 15 00 55 s 5 osms sh i <o 127-130
Key TronicCorp . .................. 166
[ CoTs [= [ oA A e 312
Kontron Electronics Inc . ........... 46-47
Lambda Semiconductors™ ........... 313
LedexIng :zi::omiswnsnmesmnsismiswes 96
LemoUSA....... ... ... ... .. ... 341
Locust Computer Systems Corp ...... 190
Loral Instrumentation ............... 300
LNP COIR . iz s = 5 51 5 5w sistaias s+ 500 175
LSl Logic Gorp: ... . : v s si s s s v s 5 219
Lundy Graphics & SystemsInc ........ 52
3M Electro Products . . .............. 181
Masscomp ...................... 12-13
McDonnell Douglas ................ 321
Mepco/Electra . . ................... 274
Meridian Systems . . ................ 341
Methode Electronics Inc. . ........... 337
Microbar .:..::siswisnnesvsinwinns 283
MICFOCOSML st iar o « o o e i deimimn sl 6 im0 196
Microtek Lab '« . <o v vvs i awvumassmeess 238
Micromintinc ............... ... ... 232
MicroTechnology .................. 311
Microscience International ........... 152
Midland-Ross Corp, Electronic

ConnectorDiv ............... 124-125
Mini-Circuits

Laboratories .. .... 3, 4, 24-25, 277, 364
MOSTEI: . o0 m BN o . 116-117
Motorolalnc ...................... 112
Motorola Semiconductor Products

NG e & s bl emim 5 50w 5075 03 9 89, 100-101
Mo-Valve .................. ... 192-193
Multiwire Div, Kollmorgen Corp . ... ... 183
National Semiconductor ........... 10-11
NOWPOIE COD i ss st s 5 s 3umm 520 e 2 w0k 178
Nicolet Paratronics Corp ............. 21
Oki Semiconductor .......... . ..250-251
Omega Engineeringinc ............. 337
Omnibyte Corp . .. ................. 338
(0]o] (o) bl N N NS BN T B AN 249
Pac-TeC::: :sxxs smasmssmcs vmasmss s 171
Pertec Peripherals Corp............. 315
Philips Test & Measuring Instruments . . 297
Philips Science and Industry** ....... 109
Philips Peripherals .................. 74
PHI Technology ................... 304
Plessey Microsystems ............... 87
Powercube Corp . .................. 339
Powertec Inc* ................... 75-78

PHAMY ¢ :cosmsosmvumasmss w5 s mip s 148-149
Program Automation................ 337
PYION - cwimeniossias s smms s vrm o s mak 232
Quantum DataCorp . ............... 340
QUBIO S = 515516 i i 5 wpsis i 5 5isi s @ims B 05 341
RCA Solid State Div. ...... 55-58, 272-273
OIS e m vl e B e e it oy b o 301
Renco Electronics Inc .. ............. 42

Rexnord Specialty Fastener Div . . .150-151
Rockwell International . . 285, 287, 289, 291

Rodime PLC ....................... 45
Roederstein Electronics Inc .......... 338
RogersCorp ... 338
SaAMOC INC 556 k5 45 wiatsmim i 5w & 3.5 Lsim 5 339
SARYON: Feunarfinss 2t e vkt e o b s it B 16
SBE INC i nissmesmpsmeinmesmesmeimens 65
Sencore ............ ... 162-165
SFE Technologies ................. 327
L . PO e 43
SGL/Waber Electronics ............. 338
SiemensCorp . ............... ... 97
SigneticsCorp ... .............. 160-161
Silicon Systems . ............... 114-115
Single Board Solutions . . ............ 340
Solid State Scientific ............... 113
Spectrum Software .. ............... 337
Sprague ElectricCo . ............ 33, 309
Storey Systems . .. ................. 310
Systems Datar .................... 247
TandonCorp .................... 14-15
Tatum Labs ; ¢ s ms e smnsms s mm s wa s 339
Targa Electronics Systems .......... 294
TDK Corp of America™ ... ....... 109, 341
1= 2 o e R S e SO A T el 89
Tektronix Inc .. .......... 28-29, 159, 224
Teledyne Solid State ............... 341
Teradyne Connection Systems . . . . .. 26-27
Teradyne Manufacturing Systems . . .50-51
Texas Instruments Inc . ... ... 35-38, 40-41
Toshiba America .. ............. 270-271
Transducer Technologies . ........... 190
TRW)/Customer Service Div .......... 191
TRWI/Connector Div . ............... 305
Universal Data Systems.............. C3
Valley Data Sciences. ........... 194-195
VariX QOTD s « e s sws s 2w 65005 58 5 w0 329
Vector ElectronicCo................ 299
Video Monitors . .................... 30
Welch AllynInc.................... 295
Westrex OEM Products ............. 306
Wilson Laboratories . ............... 177
Wintek Corp ........ .. ... ......... 340
XOTOX = s 3 5w & i 2 5061 5 5080 5 5001 % K605 § 5 210-211
XiCor INC-A Gl o o Bl - nie 2 85
Younker DevelopmentInc ........... 296
ZAX COTD" L e o 5 iprons ooy A 50 nsirn et 4 98-99
B Zeitz& SonsInc ................. 338
PAE: | (o] o [ @7 ] 1 o RO PP 332
ZYMOS! «uc ¢ xshs 5088w s by o 6% 8 8 9,8 % 58 3 515 71

*Advertiser in US edition
**Advertiser in International edition

This index is provided as an additional service. The
publisher does not assume any liability for errors or
omissions

361



LOOKING AHEAD

Standard-function ICs
yield to custom circuits

The demand for standard-function
SSI, MSI and LSI circuits is shift-
ing to a demand for custom arrays,
according to Insight Onsite, a con-
sulting group based in San Jose,
CA. The company foresees a 33%
growth rate in the worldwide mer-
chant logic-array market between
1983 and 1988 to $3.3 billion, or 35%
of the total logic market.

Masked logic arrays (MLAs) are
expected to grow at a 36% rate to
$2.6 Dbillion. The programmable-
logic-array (PLA) share of the array
market, however, will drop from 29
to 22%, reaching a sales level of
$710 million in 1988.

Two-thirds of the MLAs shipped
in 1982 were in the speed range
traditionally served by TTL. By
1988, 1- to 5-nsec devices should
dominate. Insight Onsite also pre-
dicts that silicon-gate CMOS proc-
essing will be used for approximate-
ly 70% of all MLAs by 1988.

According to the firm, 72% of
1982’s MLA shipments were gate
arrays, 11% were cell arrays and
20% were standard cells. It expects
the major growth to be in standard
cells, with cell arrays gaining in
market share.

r
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Fine, ultrafine filters
to reach $525M by 1988

The aim of semiconductor-device
makers to protect microchips from
impurities will spark the growth of
the market for fine and ultrafine
filtration equipment through the
next several years, reports Frost &
Sullivan, a market-research firm
based in New York City. By 1988,
shipments of filters and housings
will reach $525 million, a 38% in-
crease from 1983’s $381 million.

Growth in the electronics indus-
try’s demand for fine and ultrafine
filters is approximately the same:
14.2 and 14.3%, respectively. Such
growth outpaces the demand of
other industries. There is a signifi-
cant need for the ultrafine filters in
electronics, a direct result of the
miniaturization of integrated -cir-
cuitry. The filters must provide
effective contamination control.

At $39 million, wound-cartridge
models were the most popular of the
fine-filter types, accounting for 29%
of all shipments. Their popularity
could shrink, however, as the trend
continues toward finer filtration re-
quirements. On the other hand,
pleated models and porous-metal
and related filters will gain in mar-
ket share. The porous-metal types
are costly but economically competi-
tive in the long term because of
their heat resistance, noncorrosive
nature and ability to be reused.

Virtually all ultrafine filters are
membranes in pleated or disk form.
Cellulose types represented approx-

#

imately one-third of all ultrafine-
filter shipments in 1983, but they
will grow at only a 2.6% annual
rate. Nylon units have emerged as
the clear leader among the car-
tridge types and will grow at nearly
a 12% annual rate. Other types in-
clude Teflon, polyvinylidene-
diflouride and polysulfone devices.
Disposable units are also gaining
market share, at the expense of disk
units.

Packaged-software market
to see tenfold increase

Through the next 10 years, $23 bil-
lion worth of mini- and microcom-
puter software packages will be
sold, reports Frost & Sullivan. This
marks a tenfold increase in that
market, which is already booming.

Application packages, which are
expected to account for $453 million
in sales in 1984, should see that
sales figure jump to $3.4 billion by
1993. Even more dramatic will be
the growth in systems software
through the same period, from $70
million to $2.5 billion.

The firm observes that system
software (operating systems, data-
base managers, compilers, etc),
once the province of computer-
hardware vendors, is now being suc-
cessfully sold by software compa-
nies. Microcomputer system
software is expected to account for
7% of the demand for system pack-
ages sold in 1984, rising to 91% of
that market sector by 1993.

‘v
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We’ve Earned The Right To Be #

By Being First So Often

Nhen it comes to being FIRST with technology-leading
bducts, Advanced Digital wears its #1 button with pride.
2> were FIRST to introduce an 8-Bit, single board S-100
mputer... Wewere FIRST tointroduce a6 MHz, 128 KByte
igle board computer ... We were FIRST to introduce a
1Hz, 128 KByte Slave Processorboard. And ourrecordfor
ing FIRST continues with. ..
® The introduction of SUPER EIGHT - an 8 MHz master
with Winchester and Floppy disk controller on one
board.
® The introduction of SUPER SLAVE Il - A dual slave
processor that will support two users under TurboDOS.
® The introduction of our new SUPER 186 - the FIRST
16-Bit, single board S-100 computer that performs at
twice the speed of older technologies. Loaded with
features such as on-board floppy disk controller and
up to 1MByte of RAM, the SUPER 186 is designed to
function as a bus Slave or Master. Advanced Digital's
SUPER 186 permits you to take advantage of vast
libraries of sophisticated applications software.
Advanced Digital boards are IEEE 696 compatible, run
der avariety of operating systems suchas CP/M2.2* CP/M
), Concurrent CP/M, MP/M* OASIS* and TurboDOS*

p row L to R: Super Slave 128, HDC-1001, Super Slave 64,
ttom row L to R: Super Quad, Super 186, Super Six)

. 409-0077 @ 409-3351 Telex 265840 FINEST

and are available with CPU speeds ol 4,6, or 8MH2z. On box
memory capacities range from 64KBytes to 1 MByle.
When it comes to selecting your S-100 boards, go w
Advanced Digital - The Company that earned the nght
be #1.
See your local computer dealer or contact Advanc
Digital today ... We'll help you become #1

> ADVANCED
DIGITAL

CORPORATION

Leading the Microcomputer Technology

Advanced Digital

5432 Production Drive, Huntington Beach, CA 92649
Tel (714) 891-4004 e Telex 183210 ADVANCED HTBH
In Europe:

Advanced Digital U.K. Ltd.

27 Princess St., Hanover Square

London WIRBNQ e United Kingdom
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Clarke's proposed
3-satellite system

In 1945, Arthur C. Clarke—a British mathematician, wire-
less operator and creative science fiction writer found a
better way to beam communications signals around the
world. He theorized that an artificial satellite, carried by a
rocket to an orbit 22,300 miles above the earth’s equator
and traveling at 6879 mph (the speed at which the earth
rotates on its axis), would appear motionless to an ob-
server on earth. From that height, Clarke reasoned, a radio
relay station could cover one-third of the earth’s surface;
three such satellites, placed in geosynchronous orbit
around the equator could provide worldwide communica-
tions. In 20 years, advances in electronics, miniaturization
and rocketry made Clarke’'s dream a reality and gave the
world improved communications capability.

finding new ways. ..

The Earth from 22,300 miles in space. (Photo: Courtesy of NASA)

" FINDING NEW WAYS...

Likewise, in 1969, Mini-Circuits made its total commitment to
serve the emerging communications market . . . by replacing
expensive, custom RF signal-processing components with
low-cost, catalog units with unparalleled reliability.

Our dream, like Clarke's, has come true. Over 1,000 catalog
items available with such Mini-Circuits innovations as our ex-
clusive HTRB burn-in testing, the world’s only 3-year guaran- |
teed mixers, computer-automated performance data (CAPD)
to eliminate design guesswork . . . just to name a few.

Mini-Circuits’ products have become the industry stan-
dard. We are actively dedicated to the pursuit of further
improvements in product cost/performance, quality and
reliability for more effective worldwide commmunications.

setting higher standards

[ JMini-Circuits

A Division of Scientific Components Corporation

World'’s largest manufacturer of Double Balanced Mixers
P.O. Box 166, Brooklyn, New York 11235 (212) 934-4500
Domestic and International Telex 125460 International Telex 620156

CIRCLE NO 155

F79 Rev. Orig




add & UDS 212 AID

A little outside intelligence can turn your dumb terminal into a data
communications genius. And the intelligence you need is built into UDS’ new
212 A/D, a smart 300/1200 bps modem with an integral automatic calling unit.
With the 212 A/D you can dial from keyboard or, with a single
keystroke, from memory. Five 30-digit numbers in memory
are battery backed for 3-5 year retention after shutdown.
Built-in test functions allow fast, reliable verification
of system operation.
Before you invest in more microcomputers, check
the advantages of add-on intelligence. Contact
Universal Data Systems, 5000 Bradford Drive, Universal Data Systems
Huntsville, AL 35805. Telephone 205/837-8100;
TWX 810-726-2100. e (M) mororoLa inc.

Booth #B-3238 Information Systems Group

UDS modems are offered nationally by ieading distributors. Call the nearest UDS office for distributor listings in your area.
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 « Bellevue, WA 206/455-4429 « Blue Bell, PA 215/643-2336 » Boston, MA, 617/875-8868 » Columbus, OH,
614/895-3025 * Englewood, CO, 303/694-6043 « Glenview, IL, 312/998-8180 » Houston, TX, 713/988-5506 « Huntsville, AL, 205/837-8100 » Mountain View, CA,
415/969-3323 » Old Bridge, NJ, 201/251-9090 * Richardson, TX, 214/680-0002 « Silver Spring, MD, 301/587-0166  Tampa, FL, 813/684-0615 « Tustin, CA, 714/669-8001
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HOW TO
RACE
FASTER

LONGER

HIGHWAY

Approach The Speed of Light
with New
Extended Distance
Data Cables from Belden.

Set new standards in data
transmission

When data speed and distance
set the limits to superior per-
formance of your computer
system, your design requires a
new cable solution. Belden’s
new Extended Distance Data
Cables provide faster data rates
over longer distances while
maintaining the integrity of the
signal. This new series of data
cables combines Belden's
unique Datalene® foam dielec-
tric or semi-rigid PVC insulation
with superior shielding technol-
ogy to achieve higher levels of
performance than you

may have
thought possible.

Choose from a wide
selection of data cables
in multipair or multi-con-
ductor configurations. For
capacitance levels as low as
12.5 pF/ft., specify Datalene
insulation, available in conduc-
tor sizes of 24 and 28 AWG. Or
request semi-rigid PVC insula-
tion, offered in conductor sizes
of 22, 24 or 28 AWG. All cables
are shielded with foil and 65%
braid for superior shielding
effectiveness at both low and
high frequencies. 24 AWG mul-
tipair cables are also available
with individual pairs shielded

in foil, plus an overall foil/braid
shield for critical high noise
applications.

Let Belden assist you with the
selection of data cables to suit
your system needs at the onset

Bit rate vs. distance for individually
shielded single pair cables.

Transmission Distance — Feet

2.3 4 5 10
—Semi Rigid PVC
= =Datalene

Charts assume 5% peak to peak time jiter as determined by eye pattem
measurements of pseudorandom NRZ code.

1 I o
Bit Rate - Megabits Sec

of your design. This may help
you avoid the need for costly
overdesigned cable later on.

Settling a bit of confusion.
In general, low capacitance
contributes to a better computer
cable. However, at higher bit
rates, the distance trade-off
becomes more dependent
on other cable parame-
ters such as shielding, imped-
ance and attenuation. “Low
capacitance” can no longer
define the performance require-
ments you need. Belden offers
an examination of performance
by addressing all parameters of
data cables as they are affected
across the bit rate spectrumin
RS-232 and RS-422 applica-
tions. When it comes to opti-
mizing performance, there is
no equal to Belden.

Write or call Belden today for
our Computer Cable and Data
Transmission brochure to help
you define your cable perform-
ance requirements. Belden
Electronic Wire and Cable, P.O.
Box 1980, Richmond, IN 47375.
Phone: 317-983-5200.

There is no equal.

© 1984 Belden
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