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BUT YOU
MAY SEE IT
DIFFERENTLY.

- Look at it this way.
The first thing you'll see is a
= flat-out screaming data mover.

mm®  Namely, Motorola’s 68340
Integrated Processor with DMA. The first and
only processor with the performance to meet
the high speed data handling needs of next
generation applications.

Applications like future Compact Disc-
Interactive multimedia machines. Or applica-
tions like yours. Say, for instance, optical drives,
laser printers, hand-held computers, telecom-
munication switches and line cards, workstation
1/O processors, servers, terminals, robotics
or that hot new project only you know about.

A closer look at the 68340 will reveal a
32-bit integrated processor built on a 68020
foundation with a host of pertinent peripherals
on-chip. Foremost among these is a two
channel DMA (direct memory access) controller
that delivers a sustained data transfer rate of

33 megabytes per second. Imagine for a moment
what you could do with that.

Also on the chip are a pair of serial /O
channels, a couple of timers and a whole bunch
of glue logic you won't have to add elsewhere.
And, of course, you get all that power in one

tidy little package.

Speaking of POWeL, | e sora | e
the 68340 doesn't use | Coriroer
much at all. In fact, its | (= e
low power consumption | | cru2
and standby mode Processing Uni

make it perfect for a 68340 Intgrted Pacsor with DMA

wide variety of battery-powered applications.
But then again, as the highest performance

data mover you'll see anywhere, the 68340

is perfect for a whole lot of applications.
Including yours. So call Motorola at

1-800-441-2447 for a free sample” Or contact

your Motorola Semiconductor Sales Office.

You'll like what you see.

@ MOTOROLA

*Limited quantities available. All brand and product names appearing in this ad are registered trademarks or trademarks of their respective holders. © 1990 Motorola, Inc.
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/14 turns of wire and a

y

/ bath inepoxy can't speed up
your production Cycle.

magnetics suppliers. But one call — of our expanded Magnetic
to Dale® Electronics — can add Components Catalog.
more than just a supplier to your () Dale Electronics, Inc
next project. A ] =1 : East Highway 50, P.O. Box 180,

We have the breadth of line, Yankton, South Dakota 57078-0180
the staff and the facilities to deliver ' Phone: 605-665-9301
the exact part you need, exactly . TR “auy genee A COMPANY OF

on time. We can document this in
many ways — including a customer model, a high-volume, roll-coated
list full of firms who've proven it's choke, a custom switch model

more efficient to turn in-house design. Off-the-shelf or one of a ( DALE )
magnetics production over to us. kind, Dale can be the partner ;

So tell us your needs: A molded, you need to provide time-saving,
shielded inductor, a MIL-C-15305 cost-efficient magnetic components

®
The phone book is full of Dale Ca_n, Call today or write for a copy
rr . " " ‘ o S5 o
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SBE ... At the Core of WAN Interface Solutions

Circle No. 2

The SBE VCOM-4 Multiprotocol
Communications Controller
... today s bigh-performance,
cost effective WAN interface. Yor
price-performance in a single
VMEbus communications control-
ler, nothing equals the new SBE
VCOM-4.

This exclusive SBE card features

Jour full-duplex, independently

programmable serial channels. Yet,
it takes up only one VMEbus slot
and provides twice the throughput
of conventional boards. A complete
implementation of X.25 is avail-
able ported to the VCOM-4, which
speeds your product to market

The result: an unmatched WAN
interface for VME-based hosts,
front-end processors, and data/
voice networking systems, includ-
ing: m Two channels at T1 speeds.

All four channels can operate

with sustained throughput at
speeds up to 768 Kbps, interfacing
to fractional T1 services or 56/64
Kbps lines. m Each communica-
tions channel can be indepen-
dently configured to support
HDLC, SDLC, Bisync, Async

Turn to SBE and the VCOM-4
for the core of your VMEbus WAN
product design application. For fast
action, contact SBE, Inc., 2400
Bisso Lane, Concord, CA 94520, or
call 1-800-347-COMM.




PRECISION

TTL-CONTROLLED

ATTENUATORS

Now...precision TTL-controlled attenuators

up to 35dB accurate over 10 to 1000MHz and —55 to +100°C.
1 O 1000MH Four models are available in the new TOAT-series, each with 3
tO Z  discrete attenuators switchable to provide 7 discrete and accurate

attenuation levels (see chart). Cascade all four models for up to
99 5 64.5dB control in 0.5dB steps. Custom values available on request.
only The 50-ohm TOAT-series performs with 6usec switching speed

and can handle power levels up
to 0dBm. Units are housed in a

TOAT-R512 TOAT-124 TOAT-3610 TOAT-51020 :

Accuracy Accuracy Accuracy Accuracy rugged hermetlcally—sealed TO-8
@B) (+/—dB) | @B) (+/—dB) | @B) (+/—dB) | @B) (+/—dB) package to withstand the shock,
05 012 10 02 30 03 50 03 vibration, and temperature
1.0 02 20 0.2 60 03 100 03 stresses of MIL-STD-883. Con-
15 032 30 04 90 06 150 06 nector versions are available.
20 0.2 40 03 100 03 200 0.4

25 032 50 05 130 06 250 07 Take advantage of the $59.95
30 04 60 05 160 06 300 07 (1-9 qty) price breakthrough to stimu-
35 082 70 07 190 09 350 1.0 late new applications as you implement

bold faced values are individual elements in the units

present designs and plan future systems.
finding new ways

setting higher standards CIRCLE NO. 90
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WE ACCEPT AMERICAN EXPRESS

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
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incredible!

7/

PDT switch~dc fo HZ with built-in driver

Truly incredible...a superfast 3nsec GaAs SPDT reflective SPECIFICATIONS
switch with a built-in driver for only $19.95. So why bother YSW-2-50DR e . 50 2000-

designing and building a driver interface to further complicate el R

your subsystem and take added space when you can specify Insertioioss, yp (dB) 0.9 1.3 14
Mini-Circuits’ YSW-2-50DR? i o - -
. : 1dB compression, typ 2 20 24
Check the outstanding performance specs of the rugged (dBm @ in port) 7 7
device, housed in a tiny plastic case, over a -55° to +85° C RF“']'Z)DSQHT;XG?B”‘ 2 ee 26
span. Unit-to-unit repeatability for insertion loss is 3-sigma VSWR ‘Om'?y’p 14
guaranteed, which means less than 15 of a 10,000-unit Video breakthrough 30
production run will come close to the spec limit. Available for to RF, typ (mV p-p) :
! A % < 3 Rise/Fall time, typ (nsec) WIS Al . | TSNS PRy = S
immediate delivery in tape-and-reel format for automatic ’
D'acemem equmem, *typ isolation at 5MHz is 80dB and decreases
5dB/octave from 5-1000 MHz

finding new ways
CIRCLE NO. 91 setting higher standards

= - - -
Mini-Circuits
WE ACCEPT AMERICAN EXPRESS

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 Telexes: 6852844 or 620156

F141 REV. ORIG.
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On the cover: Part 1 of EDN’s Produc
Showcase No. 32 describes offerings
from manufacturers of integrated
circuits, power sources, hardware and
interconnect devices, and software.
Staff-written analyses introduce each
product category and focus on
imnovative and unusual applications for
ICs (pg 90), simplified system design
with distributed power schemes (pg 132),
cooling off fast and dense circuits

(pg 162), and applying DSP software
(pg 194). (Cover illustration by Karen
Watson; art direction by Cathy
Madigan)

VBPA ABP

DESIGN FEATURES

Integrated Circuits

Mo

Driving Electronic
Technology Into The

Next Century
ICs move into a variety of new applications 920

Do you ever wonder where all those little, black plastic-and-
silicon ICs end up after they roll off the assembly line? The answer
is, in some pretty innovative and unusual places.

—Charles H Small, Senior Editor

Power Sources

Distributed power schemes simplify 132

system design tasks

DC/DC converters are the key element in distributed power
schemes. These units let you use a single voltage bus throughout
the overall system and then convert this voltage to the specific
levels needed for each subsystem. In most cases, the converters
can mount right on the board for which they are supplying power.
—Tom Ormond, Senior Editor

Hardware and Interconnect Devices

Methods converge to cool 162

fast and dense circuits

High component densities and operating speeds continue to back
circuit designers into a thermal corner. Using familiar tools with
a design philosophy that considers both electrical and thermal
characteristics helps them fight their way out.

—Anne Watson Swager, Regional Editor

Software
DSP software handles a broad spectrum 194
of applications

Today’s powerful chips, boards, and software development tools
for digital signal processing make the technology readily available.
The challenge is in recognizing how your projects can benefit

from it.—Richard A Quinnell, Regional Editor
Continued on page 7
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Put LabwWindows to Your llest

e S

LabWindowéz:jﬁﬁkmg industry standard
programming languages work for you in

[T
g "sEsE

X}

aia

data acquisition and instrument control.

7nllm'rmm

‘ STRUMENTS®
The Software is the Instrument ®

6504 Bridge Point Parkway
Austin, TX 78730-5039

I | National Instruments Italy (02) 4830 1892
— —/National Instruments France (1) 48 65 33 70
National Instruments Switzerland (056) 82 18 27
National Instruments United Kingdom (06) 35 523 545
Nihon National Instruments K.K. (Japan) (03) 788 1921

Call for a FREE Demo Disk and Catalog

(512) 794-0100 - (800) 433-3488 (U.S. and Canada)

CIRCLE NO. 92 EDN December 6, 1990



Continued from page 5

Magazine
Edition
December 6, 1990

EDN’s semiannual Product Showcase
highlights the cream of the crop in four
technology areas: ICs (pg 97), power
sources (pg 141), hardware and
interconnect devices (pg 173), and
software (pg 201).

EDN magazine
now offers
Express Request,
a convenient way
to retrieve product
information by
phone. See the
Reader Service
Card 1n the front
for details on how
to use this free
service.

Expre55| | ||I.
Request

EDITORS’ CHOICE
Power-supply 1C 57

PRODUCT UPDATES

8088- and 80386-based PCs 58
Layout-rules checker 60
FPGA family 62
IC layout tools 66
Video chip set 72
Two-chip LAN node 76
Logic simulator 80

PRODUCT REVIEWS

Integrated Circuits 97
Microprocessors, RAMs, ROMs, power transistors, all

monolithie function chips.

Power Sources 141

All types of power supplies, including batteries.

Hardware and Interconnect Devices 173

Fiber-optic links, wire, cable, connectors, pe boards,
enclosures, cooling devices.

Software 201

Many types of software, from system packages to
application packages.

Continued on page 9

Cahners Publishing Company, A Division of Reed Publishing USA [] Specialized Business
Magazines for Building & Construction [] Research [] Technology [l Electronics [J Computing
[J Printing [ Publishing [ Health Care [] Foodservice [] Packaging [J Environmental
Engineering [] Manufacturing [] Entertainment [l Home Furnishings [J and Interior Design.
Specialized Consumer Magazines for Child Care [J Boating [] and Wedding Planning.
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Demanding Designers
Need the Best

OrCAD/SDT III

Schematic Design Tools for the PC

Ease-of-use + Power =
Productivity

In today’s tough design
environment, good engi-
neering tools aren’t good
enough. You need the best
to get the job done.

OrCAD/SDT III offers
the power

SDT III comes with the op-
tions you’d expect to pay
extra for

» Completeness: A library
of over 6100 parts that
you can browse through
in a breeze. Utilities to
generate Bill-of-Materi-
als, Electrical rules
check, create custom li-
brary parts.

» Compatibility: Over
thirty netlist
formats, over 50 sup-
ported display adapters,
over 50 printer drivers, a
dozen plotter drivers.
We conform to your
system better than any-
one.

» Complexity: 4000 + sheet
desiﬁn capacity for
single designs. 200+ lev-
els of hierarchy. Great
support for small, sim-
ple designs to large, com-
plex hierarchical sys-
tems.

Control: SDT III gives
you the ability to cus-
tomize the work environ-
ment to make you more
productive. This in-
cludes user definable
macros, text/object sizes,
sheet sizes, graphical
object editor, even the
cofors on the screen.

OrCAD/SDT III makes it
easy

The lightning fast opera-
tion saves time. The intui-
tive, pop-up menu dis-
plays your most likely
next action. This means a
short learning curve and
immediate productivity.

Only $

495

Get our No-risk, Demo
Disk

Try before you buy. Get
our free demonstration
disk and see for yourself
the solid performance SDT
IIT has to offer.

Once you've given our
demo disk a spin, you'll
know one of the reasons
why OrCAD is the world’s
leading supplier of PC
based CAE tools.

All OrCAD products come
complete with one full year
of technical telephone sup-
port, free product updates

and access to our 24 hour
BBS.

OrCADNH

3175 NW Aloclek Drive
Hillsboro, Oregon 97124
(503) 690-9881

Call today for your FREE Demo Disk!

CIRCLE NO. 93

If you would like mor informa-
tion about this or any other Or-

CAD product, contact your local
OrCAD representative.

ID, AK
Seltech, Inc.
(206)746-7970

[

Elcor Associates Inc
(408)980-8868

w

So.CA

ADG 13 18

(714)897-0319

4. Las Vegas, UT, AZ,

NM, CO 12.

Tusar Corporation
(602)998-3688

o

Comstrand, Inc.
(612)788-9234

o

NE, KS, 1A, MO

Walker Engineering 14.

(913)888-0089

7. TX, OK, AR, LA
Abcor, Inc.

(713)486-9251 15.

8. MLLE. WL IL
MacKellar Associates
(313)335-4440
16

. WA, OR, MT, 9.

N. CA, Reno NV 10.

ND, SD, MN, W. WI 13.

IN, OH, KY, WV,
W. PA

Frank J. Campisano
(513)574-7111

VA, TN, NC, SC
Tingen Technical
Sales
(919)870-6670

FL
High Tech Support
(813) 855-5254

MS, AL, GA
Electro-Cadd
(404) 552-8613

DE, MD, DC, E. PA,
NJ, NY

Beta Lambda, Inc
(201)446-1100

CT, RI, MA, VT,
NH, ME

DGA Associates
(617)935-3001

BC, AB, SK, MB
Interworld
Electronics, Ltd
(604) 984-4171

ON, PQ & Maritimes
Electralert, LTD.
(416)475-6730
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CAUGHT
IN MIDSTREAM WITHOUT
A SOLUTION? OUR
HIGH PERFORMANCE FAMILY
SHOWS YOU THE WAY.

But that’s not all. Because the HC16

supports high level languages and
uses intermodule bus peripherals from
our 68300 Family, you're just a few modu-
lar steps away from the unsurpassed world
of 32-bit devices. Including our new low-cost,
& high-performance 68331.

How do you move up in power and
performance without wading through
unnecessary changes in software and
architectures?

Simple. Make sure you travel with the
right companion: Motorola. The only micro-
controller supplier with a strategy to trans-
port you smoothly from 8 to 16-bit power.

And then swiftly on to the leading-edge .4 WE'LL KEEP YOU MOVING
frontier of 32-bit. 8 [N THE RIGHT DIRECTION.
B Unprecedented migration to high
MOTOROLA'S PA;}“HWAY perforrrI\)ance. Unparallegrled quality. ngnd a
TO PERFORMANCE™TAKES YOU "8 ¢jentless dedication to customer satisfaction.
FROM WHERE YOU ARE . It’s all part of Motorola’s exciting new
TO WHERE YOU WANT TO BE.

Pathway to Performance.

The newest 8-bit solution on \ The best way for you to stay a step
Motorola’s Pathway to Performance e SN 2head in the market today.
is our 68HC711K4. With twice thebus ™ " Motoras |
speed of any original HC11 Family mem- % ®  Pathway to Performance, please complete and return
ber, powerful on-chip peripherals, and 24K this coupon to: EDN12/6/90
of EPROM.

From 8-bit, step right up to Motorola’s
blistering new 68HC16. The world’s first 4
16-bit microcontroller with powerful .4

Motorola, Inc., PO. Box 1466, Austin, Texas 78767

Name
v Company

control-oriented DSP instructions A?gfess

on-chip and full upward source code ¥ City

compatibility with our industry-standard & Zip Phone

Bty - o e e R e e S J

THE PATHWAY TO PERFORMANCE.
@ MOTOROLA

© 1990 Motorola, Inc

EDN December 6, 1990 11
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A true leader

The UNIX based DECstation™ 5000 Workstation

EDN December 6, 1990



leads by example.

Example #1: Performance
No matter how you measure

it, Digital’s DECstation 5000
workstation leads all others in per-
formance. Whether it’s raw CPU
performance, 2D or 3D graphics
speed, or price/performance, the
DECstation 5000 workstation
comes out ahead. In fact, for over-
all performance, nothing else is
close. And we’ve got the numbers

UNIX b

: Design Integration.
to prove it. e ;
With Digital’s
o SUN BM | DECstaton | PowerFrame
CHART (1) SPARCstation 1+ 320/520 5000 cx desi gn Fratne:
s&aphicg & 0.24 071 159 work, you can
indowing (2) : 1. s
_ easily integrate
Integer 1.04 (3) 1.34 1.61 the DECstation
EPlooiz{i]ttmg 1.10 3) 26 17 5000 worksta-
L tion with your
Overeh 065 135 163 existing UNIX
Performance ; ’ ' &
. . ) based EDA and
) AIIA data normalized to DECstation 3100-. C nfig tested. G t mean used to
St s et 1y KT LR G o S Pt lh e MCAD systems.
measured from running SPEC V1.0 workload. (3) SPEC performance estimate based on SUN 4/330 results .
published by Sun Microsystems, Inc. POWer Frame 1S
the most widely

Example #2:
UNIX based Applications
When you run with the
leader, you know you'’re in good
company. The DECstation 5000
workstation runs more than 1,500

ased applications, includ-
ing the industry’s most popular
MCAD and EDA applications.

Example #3: PowerFrame™ for

used framework for heterogeneous
design management.

And, of course, as the leader

in integrated multi-vendor

networked computing, you can
count on Digital for full service
and support. We can help you
design, implement and maintain
an engineering computing strategy

that capitalizes on today’s technol-

ogy, while keeping your options
open for the future.

For your copy of benchmark
test results and a list of available
applications, call 1-800-343-4040,
ext. 970. These are filled with
examples of what you expect from

aleader. D ]_g lt al
has
1t
now,

© Digital Equipment Corporation 1990. The DIGITAL logo, Digital has it now, DECstation and PowerFrame are trademarks of Digital Equipment Corporation, UNIX is a registered trademark of AT&T. SPARCstation s a trademark of SUN
Microsystems, Inc. SUN is a registered trademark of SUN Microsystems, Inc. [BM is a registered trademark of International Business Machines Corporation. SPEC is a trademark of Standard Performance Evaluation Corporation 13




HOW A STRATEGIC Achieving 24.2 MIPS at 25 MHz was no
PARTNERSHIP WROTE small task. Even for Digital.

A NEW CHAPTER ON So they des}_?ned-in LSI Logic’s unique
SYSTEM PERFORMANCE: read-write buffer and MIPS-based chipset

that optimized the processing power of the
® LR3000 CPU. And consolidated the read-
DECS'"'IO“ sooo write buffer functions of 17 chips into a
single chip. Putting far more performance
AN D lSI lOGIC into far less real estate. And making the
w new DECstation 5000 workstation a
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reality. In less than 11 months. the new TURBOchannel I/O interconnect to
LSI's proprietary LR3220 read-write buffer ~ the desktop, for under $15,000.
performs memory write operations at the If youd like to write the next chapter in
CPU clock rate, practically eliminating the the workstation wars, call us. We'll help you
bottleneck between the CPU and main quickly turn your technology into a best seller.
memory. Boosting the processing power
of the DECstation 5000 workstation to the
limits of the price performance curve. A
novel idea that delivers 120 Mbytes of main
memory, dazzling high-end graphics and ACROSS THE BOARD
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- According to Tom Furlong,
Manager of Digital Equipment
Corporation’s RISC Workstation
Group, “The level of performance
achieved on the DECstation 5000

- workstation simply wouldnt have
been possible without LSI's ASIC
methodology and their MIPS
microprocessor expertise.”

For the whole story call
408.433.7556, or write for a free
white paper, “Writing a new
chapter in workstation performance:
DECstation 5000 LSI Logic,
1551 McCarthy Blvd, MS D102,
Milpitas, CA 95035.

@ retiobility” AR

2vP12U9 LAN-PAC™
1 MADE IN SINGAPORE

il
i, -

diii
PPPPrErse

T

iiissssssEaass
R

L LULLLL LA A L2
LT L e Ers

Heteaeiee

4

TARNRERRARNY  fereeReeneee” U3
i
FE
(LR LLI LY

S aiiiiiiie

T A 1RGSR R4 422 TR

OGIRRHE " SN * Bddiitisi | (Edeba -~ -
lll‘lAi__l:ﬂlI‘liv‘I‘i’ ELLLEL LT e iilv.n.n‘v.t_w_q_ui
L L

sHdRE | B
s TRERONNNENRD AR AAAARRAAAS




HIGH-END GRAPHICS FROM A 478 RAM DAC?

The cost-effectveness of the 478 RAM DAC makes it very attractive. But of course you can’t use it

for bugh-end graphic. Or at least you couldn’t until the new Samsung part, rated at 120 Mhz, came on the market.

It makes things quite different. An industry-standard part, it provides resolution previously available
only with 451/958 RAM DACs — up to 1280 x 10249 on 60 Hz non-interlaced displays. And, like our
44 f P!
80 Mbz 471 and 476 RAM DACs, our 478 also gives you “snow-free” operation.
gwed ] i (i

© Samsung Semiconductor, Inc., 1990.




THAT'S RIGHT: IT'S THE FASTEST EVER MADE.

Its blinding 120 Mbz gpeed makes our 978 RAM DAC the fastest such part ever made.

Which meand that besides cost-effectiveness in high-end graphics applications, it offers a migration path to higher
resolution in products already using 978 RAM DACys. All three of our speedy RAM DACy are
avadable now. For information on any of them, write to RAM DAC Marketing, Samsung Semiconductor,
3725 No. First St., San Jose, CA 95154, Or call 1-800-669-5400, or 408-954-7229.

Fu
27" SAMSUNG
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Finally, a 400 MHz IC
Evaluation System.

Before you send those fast ASIC
designs off to production, make
sure they’ll handle the stress of
real-world operating conditions.

Now, that’s possible—even for
GaAs, ECL, and BiCMOS
devices—with the new 400 MHz,
HP 82000 IC Evaluation System.

It’s a testing breakthrough . . .

©1990, Hewlett-Packard Co. TMBID043A/EDN

a 400 MHz vector rate on all chan-
nels and up to 512 pin capacity.
Finally, you can verify and char-
acterize complex prototype ASICs
to their limits. Which means you'll
send fast ICs to production with
the confidence that they won't
return for time-consuming and
expensive redesign.

You can even go a step further.
Its high-throughput software
lets you efficiently test small

EDN December 6, 1990
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batch production runs, too.

And because all the systems in
the HP 82000 family are modu-
lar, you can expand from 50, 100,
or 200 MHz to 400 MHz as your
needs change. This protects your
original investment.

So call 1-800-752-0900* today.
Ask for Ext. 1615 and we'll send
the details on giving those fast
ASICs a real-world test. Before
you pass them on to production.

*In Canada, call 1-800-387-3867, Dept. 413

EDN December 6, 1990

There is a better way.

K

HEWLETT
PACKARD
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Control Tower

When it comes to motion control
products, Hewlett-Packard
towers over the rest with a more
diversified and innovative line of
solutions. Giving you one source
to meet all your design needs.

Just look at our award-winning
HEDS 9000 series of encoder
modules. Using HP’s unique opti-
cal technology, these modules
are the ideal building blocks for
creating precision high-speed
linear or rotary applications.

Your choices include everything
from a 3-channel module for
industrial applications to the
small footprint of our 9700 col-
lection for business equipment.

20

CG08005

Control panel:
the HRPG series.

For front panel applications,
turn to our RPG series of potenti-
ometers. Offering you full con-
figuration flexibility, improved
rotational feel, and small foot-
print, HP delivers the perfect line
of data entry devices for your
test, medical, analytical, and
computer equipment.

Controlled performance:
the HCTL series.

Our new line of high-speed HCTL
ICs give you high performance
servo control in low-power CMOS.
The result: superior perform- .
ance and more microprocessing

CIRCLE NO. 99

power left over for your labora-
tory, medical, and industrial
automation designs.

And because these motion con-
trol solutions come from HP,
you’re assured of our on-going
commitment to excellence in
service, support, and reliability.

So why take a chance, when you
can take control. With motion
control products from HP. Call
for our free brochure:
1-800-752-0900, ext. 1497.

There is a better way.

K

HEWLETT
PACKARD




NEWS BREAKS

EDITED BY SUSAN ROSE

DSP FAMILY USES SIBLINGS’ ARCHITECTURE

The 56100 family of 16-bit DSPs from Motorola’s Microprocessor Products Group
(Austin, TX, (812) 891-2030) is architecturally compatible with the 24-bit 56001 and
3R2-bit 96002 DSPs. Sharing architectures lets the 16-bit chip use an instruction
subset of its more powerful siblings’ instruction set. In addition, the family members
can share development tools. The 56100 family will initially contain the 56116 and
56156, both of which have 8k bytes of RAM, two serial ports, a parallel port, a
timer, a host interface, an on-chip emulator, and a 5616 DSP core. The 56156 adds a
14-bit sigma-delta codec and a PLL. The 5616 core handles fast autoreturn interrupts
and has a single-cycle 16 X 16-bit parallel multiply accumulator that can handle 40
million multiply and accumulates per second. An on-chip emulator provides access
to internal registers and tracks the last five executed instructions for debugging.
The 5616 is sampling now and costs $120. The 56156 will be sampling in early 1991
and will cost $145.—Michael C Markowitz

LOCAL OPERATING NETWORKS SUPPORT DISTRIBUTED CONTROL

Echelon (Palo Alto, CA, (415) 855-7400) has developed a complete set of ICs, develop-
ment tools, and an operating system for creating a low-cost distributed control
system. The local operating network consists of a collection of local control nodes
that intercommunicate. Thus one node can read a sensor and another can use that
reading to control a motor. The core of each node is a neuron IC that has three
separate processors to handle local I/0 functions, message processing, and communi-
cations hardware. The neuron ICs are preprogrammed with firmware implementing
a complete 7-layer OSI model.

You treat nodes in the local operating network as objects when programming.
Each node controls a local function and shares network variables with other objects.
Communication between nodes is handled automatically by the neuron’s firmware;
all you add is the local control software. Because the nodes are all objects, the
resulting network is flexible. For example, you can extend the network without
reprogramming existing nodes.

The Lonbuilder starter kit costs $14,965 and contains a development station, a
neuron emulator, software development and debugging tools, and a network ana-
lyzer. Motorola and Toshiba supply the neuron ICs, which cost less than $10.
—Richard A Quinnell

IBM PC/AT-COMPATIBLE VGA BOARDS HAVE TIGA INTERFACE

You no longer have to choose between Texas Instruments’ TIGA and IBM’s 8514/A
graphics for your computer’s graphics subsystem. The Volante Series VMEbus and
IBM PC/AT-compatible VGA boards from National Design (Austin, TX, (618) 343-5055)
include a TI34020 graphics processor, TIGA-340 graphics interface, driver for Micro-
soft Windows, and both Super VGA and 8514/A emulation. The $995 AT1000 has a
maximum bandwidth of 64 MHz and Super VGA resolution of 1024 X 768 pixels. The
$2495 AT1200 has a bandwidth of 125 MHz and pixel resolution as high as
1280 X 1024. A VMEbus version of the AT1200 sells for $3495. Options include the
TI34082 floating-point processor ($1395) and an AutoCAD optimizing driver with
pop-up menus and garbage collection ($95).—dJ D Mosley
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FOURTH-GENERATION CD ROM DRIVE HAS 40,000-HOUR MTBF

Two CD ROM disk drives from Laser Magnetic Storage International Co (Colorado
Springs, CO, (719) 593-7900) provide average access times of 350 msec with reliability
ratings of 40,000 hours MTBF. The CM 202 drive has a serial interface, and the CM
214 drive incorporates a SCSI port coupled with 64k bytes of cache RAM. Both drives
also provide CD audio capabilities in addition to their digital data functions. In OEM
quantities, the drives cost less than $350.—Steven H Leibson

BiCMOS BUS INTERFACE CHIPS ARE 16 BITS WIDE

Signetics Co (Sunnyvale, CA, (408) 991-R000) has announced a family of advanced
BiCMOS bus-interface chips that feature 16-bit data paths. The Multibyte family
provides 64 mA of drive current per output, a 4.6-nsec propagation delay, and zero
static-power dissipation. The chips are available in 52-pin JEDEC-registered quad
flatpacks that require 174 mm? of board space. Two equivalent 8-bit devices using
small-outline surface-mount packages would occupy 310 mm?. The first members
of the family are the MBR244 16-bit line driver and the MB2245 16-bit transceiver.
These parts are functionally equivalent to the 244 and ’245 bus-interface devices,
respectively. The company plans to introduce 20 family members over the next 18
months, including 18- and RO-bit parts to accommodate parity bits. Prices range from
$1.80 to $3.70 (1000).—dJohn Gallant

PC PLUG-IN CARDS SUIT INDUSTRIAL SYSTEMS

A range of IBM PC and compatible plug-in cards from Arcom Control Systems Ltd
(Cambridge, UK, (RR3) 411200) lets you control and monitor industrial systems. The
range includes digital I/O, counter/timers, serial communications, and ADC and DAC
functions. Model PCIB40 contains 40 bidirectional I/O channels and costs £124. A
buffer in each channel can sink 24 mA. Also onboard is a 1-MHz clock and three
16-bit counter/timers. The £148 model PICIC is a multifunction counter/timer, which
provides nine 16-bit channels operating as high as 5 MHz. Both models link to
another range of remotely sited signal-conditioning modules via a rear-panel con-
nector.

The connector’s pinout conforms to an internal standard, which 20 other vendors
currently use for STEbus and VMEbus products. This arrangement provides compati-
bility with approximately RO0O existing signal-conditioning modules. Other plug-in
cards include model PCIR4 and PCOR4, which provide optoisolation on 24 channels
of digital input and output, respectively. Each model costs £185. Model PCSER4
contains four independent channels of serial asynchronous or synchronous commu-
nication with as much as 115k baud or M baud, respectively. PCSER4 costs £195.
ADC and DAC cards are due the first quarter of 1991.—Brian Kerridge

FFT PROCESSOR PERFORMS 1024-POINT TRANSFORM IN 96 pnSEC

The PDSP16510 FFT processor from Plessey Semiconductors (Scotts Valley, CA,
(408) 438-2900) can perform a 1024-point transform in 96 wsec. The $1195 processor
operates at 40 MHz and accepts real or complex data. It outputs both real and complex
frequency components, which can be converted to magnitude and phase by the
company’s PDSP16330A Pythagoras processor, a $149 companion IC.
—Steven H Leibson
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AT&T Understands Qualify. AT&T has implemented one of the industry’s
toughest vendor monitoring and qualification programs. In 1984, when
Cypress was a new company, AT&T designed in one of our fast CMOS SRAM
parts. That single SRAM order has grown into a quality relationship. Today,
AT&T purchases over 150 different Cypress SRAM, PLD, PROM, RISC, and ECL
circuits. We now support 33 different AT&T engineering locations, and supply
11 different AT&T manufacturing sites, worldwide. Our circuits are integral to

an array of key AT&T products, from computers to pay phones to the most

.
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iy,

complex central office switches.

3 3
— L R s
ORI
e

= = VPRESS
Thanks, AT&T. —= & SEMICONDUCTCR

For a free Cypress Company Profile call 1-800-952-6300 and ask for Dept. CAL

© 1990 Cypress Semiconductor, 3901 North First Street, San Jose, CA 95134 Phone: (408) 943-2600, Telex: 821032 CYPRESS SNJ UD, TWX: 910-997-0753.
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ONE CHIP INTEGRATES PROGRAMMABLE PALETTE AND VIDEO

The TLC34075 programmable video interface from Texas Instruments (Houston,
TX, (800) 336-5236, ext 700) provides functions that otherwise require as many as
30 chips to implement. The chip has pixel control logic, video overlay, high-speed
timing logic, and an interface to video RAM; it allows VGA pass-through mode. You
can program the chip for 1, 2, 4, or 8 bits/pixel. A 32-bit/pixel program level yields
24-bit true color with an 8-bit color overlay for photo-realistic images. This $20 (OEM)
chip’s register-programmable dot rate lets you select from 640 X480, 800 X 600, and
1024 X 768 noninterlaced display resolutions. A $30 (OEM) European version, the
TLC34075-85, provides the same selection of display resolutions at European refresh
rates.—dJ D Mosley

PATTERN-RECOGNITION SOFTWARE FINDS RULES IN RAW DATA

If you can’t seem to find clear patterns in your data, you may want to give Plogic
a shot at it. This pattern-recognition software from Plogic Knowledge Systems Inc
(Torrance, CA, (R13) 378-3760) accepts data points, formulates rules based on trends
in the data, and can make predictions based on those rules. The IBM PC version of
the package can analyze problems with as many as 50 variables and 3000 data points.
Based on the trends it finds in your data, the software can predict additional data
points and even give you a confidence factor for that prediction. You can also use
the package to make decisions based on your historical data. The product accepts
data stored in ASCII, binary, Lotus 1-2-3, and Dbase III data files. It sells for $995,
but you can buy it for $495 until December 31.—Steven H Leibson

HIGH-RESOLUTION, COLOR-DISPLAY BOARD SUITS CAD

The Nth Engine/150 noninterlaced 256-color display board from Nth Graphics
(Austin, TX, (800) 6R24-7552) has four times the resolution of standard VGA displays.
At $1995, it is currently the least expensive board of its type available. The 1280 X
1024-pixel board comes with display-list processing software for AutoCAD 386 Re-
lease 10 and 11 and uses AutoCAD 386’s protected-mode for 32-bit processing and
automatic memory management for the display list. You can use this board with
graphics applications that have an IBM 8514/A driver, including Microsoft Windows
3.0 and Presentation Manager. You can also buy a lower-resolution, but still nonin-
terlaced, version of this board that displays 1024 X 768 pixels in 16 colors for
$1495.—J D Mosley

FULL-FEATURED PLD SOFTWARE PACKAGE COSTS $7985

In an update to its existing PLD design package, Philips Components/Signetics
(Sunnyvale, CA, (408) 991-2000) will compete with third-party software vendors
that currently offer packages costing several thousand dollars. Snap 1.6 costs $795
and includes gate-level and fault simulators, a logic optimizer, and a Boolean equa-
tion extractor. However, Snap supports only the company’s line of PLDs. The package
can create a PLD design by merging descriptions made with waveforms, equations,
and schematics. It can also reverse-engineer parts with an extractor that creates
equations from existing JEDEC fuse maps. You can use this feature to consolidate
several smaller PLD designs into one device. The package runs on IBM PCs and
compatible machines. If you already own earlier versions of the package, you can
get the updated product free.—Steven H Leibson
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The FS700 LORAN-C frequency standard

10 MHz cesium stability

Cesium long term stability at a fraction
of the cost

Better long-term stability than rubidium

Not dependent on ionosphere position
changes, unlike WWV

Complete northern hemisphere
coverage, unlike GPS.

ne FS700 LORAN-C frequency standard provides the
optimum, cost-effective solution for frequency manage-
ment and calibration applications. Four 10 MHz outputs
from built-in distribution amplifiers provide cesium
standard long-term stability of 10~ '2, with short-term sta-
bility of 10~ '° (10~ ! optional). Reception is guaranteed in
North America, Europe and Asia.

fjf”f‘$4950

Since the FS700 receives the ground wave from the
LORAN transmitter, reception is unaffected by atmos-
pheric changes, with no possibility of missing cycles, a
common occurrence with WWYV due to discontinuous
changes in the position of the ionosphere layer. Cesium and
rubidium standards, in addition to being expensive ini-
tially, require periodic refurbishment, another costly item.

The FS700 system includes a remote active 8-foot
whip antenna, capable of driving up to 1000 feet of cable.
The receiver contains six adjustable notch filters and a fre-
quency output which may be set from 0.01 Hzto 10 MHz in
a 1-2-5 sequence. A Phase detector is used to measure the
phase shift between this output and another front panel
input, allowing quick calibration of other timebases. An
analog output with a range of %360 degrees, provides a
voltage proportional to this phase difference for driving
strip chart recorders, thus permitting continuous moni-
toring of long-term frequency stability or phase locking of
other sources.

NCY STANDARD
|

F$700: The optimum frequency
management system
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dcto 3GHz .. $T145

lowpass, highpass,
bandpass, narrowband [F

less than 1dB insertion loss e greater than 40dB stopband rejection

5-section, 30dB/octave rolloff e« VSWR less than 1.7 (typ) e meets MIL-STD-202 tests
rugged hermetically-sealed pin models e BNC, Type N; SMA available

surface-mount e over 100 off-the-shelf models e immediate delivery

low pass dc to 1200MHz

PASSBAND, MHz| fco, MHz STOP BAND, MHz VSWR PRICE
(loss <1dB) (loss 3db) (loss>20dB) (loss™>40dB) pass- stop- $
MODEL band band| Qty.
NO. Min. Nom. Max. Max. Min. typ. typ (1-9)
PLP-10.7 DC-11 14 19 24 200 1.7 18 | 1145
PLP-21.4 DC-22 245 32 41 200 U 18 11.45
PLP-30 DC-32 35 47 61 200 ez 18 | 11.45
PLP-50 DC-48 55 70 90 200 1.7 18 11.45
PLP-70 DC-60 67 90 117 300 Wi 18 11.45
LOW PASS PLP-100 DC-98 108 146 189 400 17 18 | 11.45
PLP-150 DC-140 155 210 300 600 17 18 | 11.45
PLP-200 DC-190 210 290 390 800 |74 18 11.45
@ PLP-250 DC-225 250 320 400 1200 1.2 18 | 1145
s PLP-300 DC-270 297 410 550 1200 12 18 | 11.45
S PLP-450 DC-400 440 580 750 1800 i 18 | 11.45
S PLP-550 DC-520 570 750 920 2000 1.7 18 11.45
g PLP-600 DC-580 640 840 1120 2000 iV 18 11.45
= PLP-750 DC-700 770 1000 1300 2000 17 18 | 1145
5 PLP-800 DC-720 800 1080 1400 2000 147 18 | 1145
PLP-850 DC-780 850 1100 1400 2000 1.7 18 | 1145
L PLP-1000 DC-900 990 1340 1750 2000 17 18 | 1145
frequency PLP-1200 DC-1000 1200 1620 2100 2500 1.7 18 | 1145
high pass dc to 2500MHz
PASSBAND, MHz| fco, MHz STOP BAND, MHz VSWR PRICE
(loss <1dB) (loss 3db) (loss>20dB) (loss>40dB) pass- stop- $
MODEL band band Qty.
NO. Min. Min. Nom. Min. Min. typ. typ. (1-9)
PHP-50 41 200 37 26 20 1.5 17 1495
PHP-100 90 400 82 55 40 s 47 | 1495
HIGH PASS PHP-150 133 600 120 95 70 18 17 | 1495
PHP-175 160 800 140 105 70 1 17 1495
PHP-200 185 800 164 116 90 1.6 17 14.95
Qo PHP-250 225 1200 205 150 100 13 17 14.95
5 PHP-300 290 1200 245 190 145 17 ay | 1495
= PHP-400 395 1600 360 290 210 17 1 Wi 1495
2 PHP-500 500 1600 454 365 280 19 17 | 1495
2 PHP-600 600 1600 545 440 350 20 17 1495
° PHP-700 700 1800 640 520 400 16 17 1495
PHP-800 780 2000 710 570 445 21 17 | 1495
PHP-900 910 2100 820 660 520 18 17 1495
frequency PHP-1000| 1000 2200 900 720 550 19 i 1495
bandpass 20 to 70MHz
BANDPASS CENTER | PASS BAND, MHz STOP BAND, MHz VSWR PRICE
FREQ. (loss <1dB) (loss>10dB) (loss > 20 dB) 1.3:1 typ. $
MODEL MHz Max. Min. Min. Max. Min. Max. total band Qty.
NO. FO F1 F2 F3 F4 F5 F6 MHz (1-9)
PIF-21.4 214 18 25 49 85 1.3 150 DC-220 | 14.95
PIF-30 30 25 35 ¥ 120 1.9 210 DC-330 | 14.95
PIF-40 42 35 49 10 168 26 300 DC-400 | 14.95
PIF-50 50 41 58 115 200 31 350 DC-440 | 1495
PIF-60 60 50 70 14 240 38 400 DC-500 | 14.95
frequency PIF-70 70 58 82 16 280 44 490 | DC-550 | 1495
narrowband IF
NARROWBAND IF CENTER | PASS BAND, MHz| STOP BAND, MHz | STOP BAND, MHz | PASS- | PRICE
FREQ. I.L. 1.5dB max. I.L.>20dB I.L. > 35dB BAND
/ MODEL MHz VSWR | Qty.
= /i NO. FO F1-F2 F5 F6 F7 F8-F9 Max. | (1-9)
T &
a i PBP-10.7 10.7 95-115 75 15 06  50-1000 1.7 | 1895
g PBP-21.4 214 19.2-236 155 29 30 80-1000 1. 18.95
PBP-30 30.0 27.0-33.0 22 40 32 99-1000 hiTg 18.95
PBP-60 60.0 55.0-67.0 44 79 46 190-1000 17 18.95
FREQUENCY PBP-70 70.0 63.0-77.0 51 94 6 193-1000 1.7 | 1895
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Mini-Circuits

P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 FAX (718) 332-4661 TELEX 6852844 or 620156 WE ACCEPT AMERICAN EXPRESS
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Our new line of

integrated telecommunication
devices put more power-lean
performance on a single,
highly portable chip.

There’s no doubt
about it; the telecommu-
nications market is on the move. And today’s
equipment is smaller, lighter, and more
powerful than ever before.

But what about the next generation?

That's where Fujitsu Microelectronics
steps in. Because our new family of integrated
high-speed prescalers, low-power PLLs,
and VCOs can fit even more advanced technology
into even smaller spaces.

We put all the pieces together.

Our new MBI1500 family of BiCMOS
prescaler /PLL synthesizers offers the world’s
lowest power, highest operating frequency,
single-chip device available today— capable of
operating frequencies up to 2.5 GHz. Or
choose the MB551, the industry’s first single-chip
prescaler with VCO. In addition, Fujitsu offers

O
FUJITSU

Every step of the way™

EDN December 6, 1990

a full
line of high
performance

bipolar pre-

T scalers, CMOS
PLLS cellular mobile radio ICs, ﬁlters CODEGs,
and CMOS telephone ICs to meet your needs.
Pick up an application.

It all adds up. Fujitsu’s single-chip
solutions are the superior choice for most of
your telecommunications applications including
cellular and mobile phones and radios,
telemetry and test equipment, and security
systems. And best of all, Fujitsu will work
with you every step of the way to maximize
the power and efficiency of your designs.
Now, pick up the phone.

When it comes to telecommunications,
you can have it all. Just choose the new
generation of single, integrated, and mobile
devices from Fujitsu. For more information,
call us from your car or office at 1-800-642-7616.

FUJITSU MICROELECTRONICS, INC.

Integrated Circuits Division
3545 North First Street, San Jose, CA 95134-1804. 1-800/642-7616.

© 1990, Fujitsu Microelectronics, Inc
Every step of the way is a service mark of Fujitsu Microelectronics, Inc.

CIRCLE NO. 102 29




From Outer Space to Your Place,




We're Your Best Delense.

By putting our military
experience to work in
high-volume, low-cost
applications, we're giving
new meaning to the term National Defense.
Our Power Supply Supervisory Chips are a
good example.

These Raytheon Linear Arrays (RLAs) act
as a computer’s early warning system. They
monitor internal voltage levels to 0.3% accu-
racy—and signal a shut down before power
surges can fry the system.

It's “Defense Technology” with a peaceful
purpose. And it’s helping take computers into
places they've never been.

Our RLAS have business benefits, too. If you
can't decide between a custom or semicustom
device, don’t. Our Win-Win program lets you
get to market quickly with a semicustom array,
then shift to full custom as sales increase.

Win-Win is fast, flexible, and makes good
business sense because it eliminates the risk
of getting into a full custom array before you're
really ready.

Raytheon is committed to analog technology. |
From our design Kits and engineering support
to our fab and plastic assembly facility. We
have the experience it takes to help you develop
creative, cost effective solutions.

Find out how. Call 1-800-722-7074 for our
new analog brochure.
Raytheon Company, Semiconductor Division.
350 Ellis St. Mountain View, CA 94039.
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Raytheon

Where quality starts with fundamentals




While Mentor
makes you wait,




Cadence delivers
top-down
systems solutions
today.

With no waiting. The Cadence
Amadeus Systems Design Series™
is ready now. It’s fully integrated

into the Cadence open framework,
provides complete hardware
independence, the deepest set of
proven design tools in the industry,
and total standards support.
Cadence is now in the systems
business. See for yourself before you
invest in anything slower. Who knows,
you may stop waiting altogether.

&/ CADENCE

Cadence Design Systems, Inc. 555 River Oaks Parkway, San Jose, CA 95134. 408 /943-1234. 1-800- 283-4080 ext. 866.

Amadeus Systems Design Series is a trademark of Cadence Design Systems, Inc.
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For Automotive Chips that Talk,
Talk to Oki.

RealVoice™ Synthesizers
offer Quality
and Affordability

f you think speech synthesiz-

ers sound toy-like and are

too complex and costly, try

Oki’s RealVoice family of
easy-to-use, affordable synthesizers
—and listen to the difference.

Once you've heard the realis-
tic sound, you’ll see why they’re
ideal for car security systems, cellu-
lar phones, safety monitors, and
more.

Our on-chip filter and D/A
reduce design time and IC count,
while increasing system reliability.
Plus we offer a range of devices,
demo boards, and a low-cost
development system with PC-
based boards and software.

For samples of quality that
speaks for itself, call OKI today
1-800-OKI-6388.

Oki’s RealVoice ™ Speech Synthesis Family

Part #  Description

MSM6295 4-channel speech synthesizer

MSM6322 Pitch control IC

MSM6372  Speech synthesizer with 128K ROM, 5 secs
MSM6373 Speech synthesizer with 256K ROM, 10 secs
MSM6374 Speech synthesizer with 512K ROM, 20 secs
MSM6375 Speech synthesizer with 1M ROM, 40 secs
MSM6376 Evaluation chip for MSM6372/73/74/75
MSM6378 Speech synthesizer with 256K OTP ROM
MSM6388 Solid-state recorder/1M serial register I/F
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Transforming technology into customer solutions

785 North Mary Avenue
Sunnyvale, CA 94086-2909

RealVoice is a trademark of Oki Semiconductor.
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SIGNALS & NOISE

Thoughts on “Communicate
or perish” editorial

Jon Titus’s editorial (EDN, June 21,
1990, pg 69) is a great article, but
there is an even better way to com-
municate. Have you seen a com-
pany tell people the relative costs?
Don’t turn the plebs into anar-
chists—give them the chance to be-
come responsible citizens.

John Washington

Woking, Surrey, UK

Latch on to your
children’s natural curiosity

Several recent letters have ad-
dressed things we parents should
do to educate our children. All of
the suggestions are worthwhile, but
don’t forget that one of the greatest
gifts we can pass on is the love of
learning. Encourage a sense of won-
der in your children. Let them mar-
vel at the intricacy of a cell or the
glory of the Milky Way. Avoid deni-
grating their ideas, no matter how
absurd. “Let’s think about it” is a
much better response than “No,
that’s not right.”

Parenting is hard. We all get
worn down by a 2 year old’s ma-
chine-gun-speed “Whys?” Make the
effort to use this natural curiosity
to shape your children into thought-
ful, well-rounded individuals.

Jack G Ganssle, President
Softaid Inc
Columbia, MD

Compromise between
copy “right” and “left”

In the Professional Issues section
(EDN, October 1, 1990, pg 174), Jay
Fraser very competently profiles
Richard Stallman, a man we might
describe as basically a “computer
nut,” and more formally, as a pro-
fessional computer programmer.
Although I don’t consider “com-
puter nut” in the derogatory sense,
this perception is common among
those who are not computer enthu-
siasts. I do, however, consider some
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of Richard’s logic and interpreta-
tions of law and common-law prac-
tices to be a little strange and inher-
ently dishonest, and dangerous to
the development of American in-
dustry, science, technology, and in-
tellectual incentive, development,
and property.

I agree with Richard’s argument
that some of the copyright practices
may be wrong and even illegal. But
he is clearly wrong in his contention
that we have an inherent right to
copy from each other freely and
without legal repercussions. I be-
lieve that Richard doesn’t under-
stand the realities of the business
world and, particularly, the enor-
mous problems of starting up a
high-technology company on the ba-
sis of a new and complex database.

As the CEO of my company, I
must establish policy, develop cor-
porate and financial structure, work
out personnel procedures, maintain
a working relationship with every-
one, and keep everyone working
with each other. As Chief Scientist,
I am responsible for the develop-
ment of the mathematical and engi-
neering database that supports the
product line.

Model 1, which I am presently
trying to put into full production
with a supporting database of more
than 500 pages, has caused enor-
mous problems. At least four sepa-
rate attempts have been made to
steal the supporting database.

Three months ago I hired an elec-
tronics-design engineer to design
the prototype. Almost immediately
I ran into serious problems with
him. He wanted more data, de-
manded access to the full database,
and began to criticize the program.
He also criticized the use of a par-
ticular computer language, some of
its logical lines of instructions, and
its scientific and mathematical nota-
tions.

My immediate reaction was to be
honest with him. Without under-
standing his vague criticisms, I ad-
mitted that I might be wrong and

to the possibility of making some
mistakes in both the development
of the database and its subsequent
computer program. Although he
didn’t need to gain access to the da-
tabase of the computer program, I
allowed him partial access nonethe-
less.

After further incidents, he finally
admitted that he couldn’t under-
stand the theory and the mathe-
matical relationships. He had diffi-
culty in grasping the process of in-
tuitively “jumping ” over gaps of
incomplete data to derive the rela-
tionships of the phenomena and to
work them out mathematically.

Again, I was intellectually fair
and honest with him. Of course I
was not unaware of his possible ul-
terior motives. I just lacked the
physical evidence to prove he was
trying either to steal the database
and technology or to take credit for
some of its development.

Finally, he made a provable mis-
take. In the computer program for
Model 1, under my name—repre-
senting a nonprintable comment in
the statement for copyright protec-
tion—was “(and modified by)” fol-
lowed by his name.

I studied the program carefully,
but found no other modification
other than his name under my
name. The conclusion was obvious.
He was trying to steal some credit
for the development of the database
when the computer goes before the
US government for copyright pro-
tection. If I had not been intuitively
suspicious of his ulterior motives
and demands for data he did not
need, I would have run into serious
technical and legal problems within
a few years.

And if it were not for the copy-
right-protection statutory provi-
sions under the law, he could actu-
ally have manipulated himself into
a legal declaration that he was par-
tially responsible for the develop-
ment of the database. Then he could
demand monetary compensation.

I recognize Richard Stallman’s le-
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gal concerns for intellectual free-
dom and certain rights to copy from
each other. However, he must ac-
cept the responsibility for being
competent in his position and for
recognizing the need of American
industry to protect itself from
abuses, fraud, and criminal scams
and conspiracies. Without this pro-
tection, we simply could not grow.

I suggest that Richard rethink
his position and try to work out an
intelligent compromise between our
right to copy from each other and
our right to protection from abuse
and theft. I recognize our right to
access more information than we
need to know, and dislike the com-
mon practice of allowing people ac-
cess to information and databases
on a “need-to-know-only basis,” ex-
cept under certain critical security
conditions.

I like the idea of a consortium of
engineers, scientists, and computer

programmers for the explicit pur-
pose of working out complex and
expensive solutions in a “copyleft”
protection provision. Richard
should introduce legislation to make
“copyleft” a legal entity with the
help of his local congressman.
Alvah Buckmore Jr

CEO and Chief Scientist
Buckmore Enterprise

Westfield, MA

Where to contact
Richard Stallman

The Professional Issues article,
“Keeper of the Faith” (EDN, Octo-
ber 1, 1990, pg 174), has elicited a
great deal of reader response. Any-
one who wants to contact Richard
Stallman can reach him at:

Free Software Foundation Inc

675 Massachusetts Ave

Cambridge, MA 02139

Phone (617) 876-3296.

IT’S EASY TO
HAVE YOUR SAY

EDN’s Signals & Noise column pro-
vides a forum for readers to express
their opinions on issues raised in the
magazine’s articles or on any topic
that affects the engineering industry.
You can use one of several easy
ways to reach us. First, there’'s al-
ways the mail. Send your letters to
Signals & Noise Editor, EDN Maga-
zine, 275 Washington St, Newton,
MA 02158. Or, send us a message
via MCI mail at EDNBOS. Finally,
EDN’s bulletin-board system is ready
for use—and it's free (except for the
phone call). You can reach us at (617)
558-4241 and leave a letter in the
EDITORS Special Interest Group.
You'll need a 2400-bps or less mo-
dem and a communications program
that is set for eight data bits, no par-
ity, and one stop bit, or 2400, 8N1 in
shorthand.

and more. .

From state-of-the-art design to the industry’s
leading fabricating technology.

Custom stampings, springs, contacts, gaskets, assemblies
.if it's made from beryllium copper, there isn't a
better company to help design and make it for you than
Instrument Specialties.

During initial design, we're the only manufacturer in the
industry to offer state-of-the-art FEA (Finite Element
Analysis) to test your design parameters before production.
Add to that CAD for design flexibility, and photoetching for
economical prototype development
plete, TQA-backed manufacturing capabilities that include
wire EDM, CAM, optical gauging video inspection, high
speed punch pressing, proprietary heat treating, plating,
special packaging, and more.

Whatever your custom requirements, call us for
custom solutions.

.all leading to com-

Instrument Specialties

Headquarters

Delaware Water Gap, PA 18327-0136

TEL: 717-424-8510 FAX: 717-424-6213
Western Divislon—Placentia, CA

TEL: 714-579-7100 FAX: 714-579-7105
European Divislon—Liege, Belgium

TEL: 011-32-41-63-3021 FAX: 011-32-41-46-4862

Latin America, Middle East, except Israel: Beekman Laboratories, Inc., 914-472-6600; Portugal: Componenta Lda. 351-1-3621284; Sweden: LTG Marketing AB, 46-8-7039380; Finland:
Euroshield OY, 358 3&50631 Norway: Femng Electronikk A-S, 47-2- 649070 France: Phytronic, 33-1-69-03-21-06; UK: Ramp Electronics, 44-703-260161; Canada: A C.Simmonds & Sons, Ltd.,

416-839-8041;
49-89-964841;

KAB AG, 41-1-7342000; Italy: Sirces SRL, 57404962; Israel: Grand Central, Ltd., 972-52-576533; West Germany:
ACAL Auriema/Bodamer, 40-816565; Bodamer BVBA 32-2-452-3990; South Africa Connecta CC., 27-11-4632240; Spain: Amitron Pasivos,

Netherlands, Belgium, Luxembourg:
S.A., 34-1-241-5402; 34-3-4907494; Turkey, Greece: Oakdale Industrial Electronics Corp. 516-737-8013.
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Introducing Zilog's Smart Access Controller...
7180 mtelhgence and SCC communications together

. in one package.

The Z80181™ SAC™ Controller is the Smart Access
Controller™ that combines two powerful standards. You get Zilog's industry
standard SCC™ controller for datacom connectivity together with the popular
7180 CMOS controller. And all that utility comes with the user-friendly
780® code CPU compatible software.

High integration. High performance. Smart communicator.

The Superintegration™ SAC Controller packs the popular high per-
formance Z180 architecture into a new cell suitable for many datacom and
peripheral control applications. You get the SCC single-channel commu-
nication cell with two additional UARTS, a 4 x 8-bit counter timer (CTC)

and onboard 16-bit1/0. The SAC Controller runs at 10 MHz and drives
fast serial communications at 2.5 Mbits/sec. With the reduced 3 cycles per
instruction, the SAC Controller gives you Z80 code performance 25%
faster. That makes the SAC Controller the highest performance, low
power embedded controller around.

The best cost/performance of any embedded controller out there.
Whatever your application — data communications, modems,
FAXs, printers, terminals, industrial controls — the SAC Controller
combination gives you the best cost/performance ratio. Everything
you need for your system is on the chip. The SAC Controller brings you
all the advantages of Zilog's Superintegration technology. Off-the-
shelf and backed by our solid reputation for quality and reliability.

To find out more about the SAC Controller, or any of Zilog’s rapidly
growing family of Superintegration products, contact your local
Zilog sales office or your authorized distributor today. Zilog, Inc.,

210 Hacienda Ave., Campbell, CA 95008, (408) 370-8000.

d ' ice. Right aw ZlI.l
ght product. Right price. Right away.

ZILOG SALES OFFICES: CA (408) 370-8120, (714) 838-7800, (818) 707-2160, €O (303) 494-2905, FL (813) 585-2533, GA (404) 448-9370, IL (312) 517-8080, NH (603 ) 888-8590, MN (612) 831-7611,

NJ (201) 382-5700, OH (216) 447-1480, PA (215) 653-0230, TX (214) 987-9987, WA (206) 5233591, CANADA Toronto (416) 673-0634, UNITED KINGDOM Maidenhead (44) (628) 39200, W. GERMANY

Munich (49) (89) 672045, JAPAN Tokyo (81) (3) 587-0528, HONG KONG Kowloon (852) (3) 723-8979, KOREA (82) (2) 552-5401, TAIWAN (886) (2) 741-3125, SINGAPORE 65-235 7155,

DISTRIBUTORS: U.S. Anthem Electronics, Hall-Mark Electronics, JAN Devices, Inc., Schweber Electronics, Vargas Electronics, Western Microtechnology, CANADA Future Electronics, SEMAD, LATIN

AMERICA Argentina — Yel.- (1) 46- 2211, Brazil — Digibyte (011) 581-1945, Semiconductores Profesionales (5) 536-1312
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NOW, LOGIC ANA
ATTHE SPEED

The NEW Tek Centurion:

400 MHz timing analysis.

100 MHz state analysis.

100 MHz complex triggering.
100 MHz synchronous clocking.
100 MHz timestamp.

RISC chips. CISC chips. High-speed
busses. At the leading edge of clock speeds,
channel counts and complex integration,
one logic analyzer is equal to the test.

The Tek Centurion.

Centurion supplies an unprecedented
400 MHz timing. Plus 100 MHz synchro-
nous acquisition on 96 channels at once—
all on one card. You can expand to
hundreds of channels in a single
mainframe, with up to 32K
memory depth per channel!

Add the most revealing disas-
sembly in the industry, for any processor
pictured here. Add the easiest, most com-
pact probing. Get real powers of analysis,
not just ordinary acquisition capabilities.

Call 1-800-426-2200 to learn more
about this great leap forward in logic analy-
sis. Or see your Tek sales engineer for a

personal demo soon.

Rental units available from your local rental company.
Copyright © 1990 Tektronix, Inc. All rights reserved. DAS-065
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NOW HOLMBERG FLIES

MORE CONNECTIONS DAILY
FROM MORE CITIES

With HOLMBERG under their wing, Thomas & Betts commands the largest selection of connectors
found anywhere. That’s good news for those who travel with Marshall. Because we fly the entire Thomas & Betts

fleet, with value added, from over 40 cities every day. And always non-stop. m l “

“"Authorized Locations) AL Huntsville (205) 881-9235" AZ Phoenix (602) 496-0290. Tucson (602) 790-5687° CA Irvine (714) 458-5301° Los Angeles (818) 407-4100" Sacramento (916) 635-9700" San Diego (619) 578-9600
an Francisco (408) 942-4600; CO Denver (303) 451-8383" CT Connecticut (203) 265-3822 FL Ft. Lauderdale (305) 977-4880", Orlando (407) 767-8585," Tampa (813) 573-1399; GA Atlanta (404) 923-5750. IL Chicago (708) 490-0155"
IN Indianapolis (317) 297-0483" KS Kansas City (913) 492-3121" MA Boston (508) 658-0810" MD Maryland (301) 622-1118" MI Michigan (313) 525-5850 MN Minneapolis (612) 559-2211 MO St. Louis (314) 291-4650 NC Raleigh (919)
878-9882" NJ N. New Jersey (201) 882-03207 NY Binghamton (607) 798-1611" Long Island (516) 273-2424" Rochester (716) 235-7620" OH Cleveland (216) 248-1788" Dayton (513) 898-4480' OR Portland (503) 644-5050"
PA Philadelphia (609) 234-9100; Pittsburgh (412) 788-0441° TX Austin (512) 837-1991' Dallas (214) 233-5200" El Paso (915) 593-0706' Houston (713) 895-9200; San Antonio (512) 734-5100
UT Salt Lake City (801) 485-1551" WA Seattle (206) 486-5747 ' WI Milwaukee (414) 797-8400 In Canada: G.S. Marshall Co., Montreal (514) 694-8142 Ottawa (613) 564-0166" Toronto (416) 458-8046." Vancouver (604) 436-0068 " Western

Canada (800) 465-6640*
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ASK EDN

Have you been stumped by a de-
sign problem so long that you
don’t know who to turn to? Are
you having trouble locating
parts? Finding companies? Can’t
interpret a spec sheet? Ask
EDN.

This department will serve as
a forum to solve nagging prob-
lems and answer difficult ques-
tions. EDN’s editors will pro-
vide the solutions. If we can’t
solve a problem, we’ll find an ex-
pert who can, or we’ll print your
letter and ask your peers for
help. We can’t answer every
question, but we’ll try to publish
the ones that will help you most
in your job.

Address your letters to Ask
EDN, 275 Washington St, New-
ton, MA 02158. FAX (617) 558
4470; MCI: EDNBOS. Or, send
us a letter on EDN’s bulletin-
board system. You can reach us
at (617) 558-4241 and leave a let-
ter in the /ask_edn Special In-
terest Group.

Vacuum tubes still in demand

I collect and repair antique ra-
dios. I need to purchase old vac-
uum tubes from Unity Electronics
(Elizabeth, NJ, (201) 351-4200),
but they either sold out or went
out of business. They had a stock
of more than two million radio
tubes—too many to merely trash.
Can you find out who bought
them out and who has old vacuum
tubes for sale today? Thanks.
Henry Ewald

Livonia, MI
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EDITED BY JULIE ANNE SCHOFIELD

Efforts to contact this company and
to find out who now has its two mil-
lion tubes were fruitless. However,
both Editor Jon Titus and Associate
Editor Mike Markowitz are radio
buffs, and they dug up some alter-
nate sources of radio parts:

Antique Electronic Supply
Box 1810

Tempe, AZ 85281

(602) 894-9503

FAX (602) 894-0124

Fair Radio Sales
Box 1105
Lima, OH 45802

Fala Electronics

Box 1376-1

Milwaukee, WI 53201

Send SASE for tube listings.

Southern Radio Supply
1909 Tulane Ave

New Orleans, LA 70112
(504) 524-2343

FAX (504) 523-1000.

Two antique-radio publications are

Antique Radio Classifieds
Box 802-B7

Carlisle, MA 01741

$24 per year

Antique Wireless Association
Newsletter

Route 3

Holecomb, NY 14469

$10 per year.

If you're interested in antique radio
restoration but don’t know where
to start,

Classic Radio Service
Box 764
Woodacre, CA 94973

sells radio restoration kits that con-
tain schematics; detailed restora-
tion instructions for cleaning, align-
ment, and tuning; and replacement
parts. Mike Markowitz would like
to hear from readers who are also
radio buffs. You can contact him via
EDN bulletin-board system; his
User-1D is EDNMarko.

RF-transceiver sources
come forward

In the October 1, 1990, issue of
EDN, Joe Thomas asked for a
source of RF transmitter/receiver
building blocks or modules. He
wanted the devices for digitally
transferring data over 100 ft under
the control of Motorola’s 146805E2
microcontroller. Among the compa-
nies that replied that they offer
such devices are

Magnavox Electronics Systems Co
1313 Production Rd

Fort Wayne, IN 46808

(219) 429-6000

FAX (219) 429-6598

Metscan Inc

1450 Rochester St
Lima, NY 14485
(716) 624-9384

FAX (716) 624-5619

Toko America Inc
1250 Feehanville Dr
Mt Prospect, IL 60056
(708) 297-0070

FAX (708) 699-7864.

All replies are being forwarded to
Mr Thomas.
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Nobody does ferrites like DEXTER. We
offer the industry’s broadest selection of
quality ferrites and associated hardware
from world-class manufacturers.
SIEMENS, MAGNETICS, FAIR-RITE,
HITACHI, MMG/KRYSTINEL. From
prototype quantities to production runs.
From off-the-shelf to a wide range of
value-added services — precision
fabrication, E-core and pot-core gapping
and testing, sorting and selecting by
electrical specs.

Call Toll Free 1-800-345-4082 for Free
Catalog and Nearest DEXTER Location

FERRITE CORES:

THE DEXTER DIFFERENCE —
One-Stop-Shopping for all your
ferrite needs.

DEXTER

‘.'r\'i RIS L

OUR FIELD OF EXPERTISE

THE DEXTER CORPORATION

ATLANTA @ BOSTON @ CHICAGO ® DALLAS @

LOS ANGELES ® MINNEAPOLIS/ST. PAUL ®

NEW YORK @ SAN FRANCISCO ® TOLEDO/DETROIT ®
ENGLAND® WEST GERMANY
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The best way to a man’s
stomach...NordicTrack

S
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including the arms, legs,
NG .

Besides burning calories it strengthens
the heart, tones the muscles and improves
stamina. And it's much less stressful on the
body than running and high-impact sports
Working out on NordicTrack also boosts
creativity and productivity and lowers stress,
making you feel as good as you look

buttocks, shoulders and

yes, even stomach. ]
So what are you

waiting for? Call

NordicTrack today. i

\ ; NordlC,racck '

| Call Toll Free in U.S. and Canada

World’s best | 1-800-328-5888

aerobic exerciser.

U Please send me a free brochure.

NordicTrack duplicates the motion of 1 Also a free video tape 1 VHS [ BETA |
cross-country skiing, what most experts | Name |
;l},:l't'?‘ is the most efficient and effective | Strect |
aerobic exercise. b = =

It burns more calories in less time than | City State Zip |
any other kind of exercise machine. Up to | Phone ( ) I
1,100 calories per hour according to tests at a 141C Jonathan Blvd. N. * Chaska, MN 55318
major university. 1441L.O EDN120690
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CALENDAR

Database World, Boston, MA.
Digital Consulting Ine, 204 An-
dover St, Andover, MA 01810. (508)
470-3880. FAX (508) 470-0526. De-
cember 11 to 13.

Systems Engineering (short course),
Vancouver, BC. Learning Tree In-
ternational, Box 45974, Los An-
geles, CA 90045. (800) 421-8166; in
Canada (800) 267-1824; in CA, (213)
645-4762. December 18 to 21.

Troubleshooting & Maintaining
IBM & PS2, Raleigh, NC. Center
for Advanced Professional Devel-
opment, 1820 E Garry St, Suite
110, Santa Ana, CA 92705. (714)
261-0240. December 19 to 20.

Expert Systems Design & Devel-
opment (short course), Los Ange-
les, CA. Learning Tree Interna-
tional, Box 45028, Los Angeles, CA
90045. (800) 421-8166; in Canada,
(800) 267-1824; in CA, (213) 417-
9700. January 8 to 11.

1991 Mathematica Conference,
San Francisco, CA. Maury Kendall,
Wolfram Research Inc, 100 Trade
Center Dr, Champaign, IL 61820.
(217) 398-0700. FAX (217) 398-0747.
January 12 to 15.

ATE & Instrumentation Confer-
ence, Anaheim, CA. Leslie
Tolworthy, Miller Freeman Exposi-
tions, 1050 Commonwealth Ave,
Boston, MA 02215. (800) 223-7126;
in MA, (617) 232-3976. FAX (617)
232-0854. January 14 to 17.

Applications of Unix Utilities
(short course), Seattle, WA. Spe-
cialized Systems Consultants Inc,
Box 55549, Seattle, WA 98155.
(206) 527-3385. FAX (206) 527-2806.
January 15.

Winter 1991 UNIX Technical Con-
ference, Dallas, TX. Usenix Asso-
ciation, 22672 Lambert St, Suite
613, El Toro, CA 92630. (714) 588-
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MEGA MEMORY.

DATA

MODEL CONFIG. SPEED (ns) PACKAGING RETENTION
CXK581000P* | 128K x 8 | 100/120 DIP 600 mil L HE
CXK581000M* | 128K x 8 | 100/120 SOP 525 mil | L,LL
CXK581100TM* | 128K x 8 | 100/120 TSOP ISEE
CXK581100YM* | 128K x 8 | 100/120 TSOP (reverse) | L, LL
CXK581001P 128K x 8 | 70/85 DIP 600 mil L
CXK581001M 128K x 8 | 70/85 SOP 525 mil | L
CXK581020SP | 128K x 8 | 35/45/55 | SDIP 400 mil
CXK581020J 128K x 8 | 35/45/55 | SOJ 400 mil
*Extended temperature range available. L = Low power.

LL = Low, low power.

MEGA COMMITM

. As you can see, Sony’s more
+ committed than ever to meeting your
high-density SRAM needs.
Just consider the enhancements we've
made in a few short months: TSOP and
TSOP-reverse packaging.Low data retention
current. And extended temperature range.
All based on our unique 0.8-micron
CMOS technology, and available in 32-pin
DIP and surface-mount plastic packages.
Then consider our ever-increasing production
capabilities. We've just added yet another SRAM
facility in Japan. And acquired a large AMD facility
in San Antonio, Texas.

EDN December 6, 1990

So you can really count on us in a crunch.

Need more proof we're serious about your each
and every SRAM need?

Call us. We've got more breakthroughs on the way.
Well over 100 SRAM products spanning the perfor-
mance spectrum. And the desire to meet—or exceed
—your toughest performance spec.

Sony high-density SRAMS are shipping now, com-
plete with competitive pricing. So call (714) 229-4190
today. Or write Sony Corporation Of America,
Component Products Company, 10833 Valley View
St., Cypress, CA 90630,

Attention: Semiconductor S O NY
sales. FAX (714) 229-4285. ®
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World Class Ferrite Core
Manufacturers.
At Your Fingertips.

To get the best in ferrite quality and service, you have to know the

right buttons to push. 1-800-345-4082. That's your direct line to
DEXTER, your One Stop Shopping Center for your every ferrite need.
From world class manufacturers such as SIEMENS, MAGNETICS,
FAIR-RITE, HITACHI, MMG/KRYSTINEL. From standard stock items,
ready for 24-hour delivery, to the most intricate custom designs
utilizing DEXTER's extensive value-added services, like precision
fabrication, E-core and pot-core gapping and testing, and more.
MATERIALS

Call Toll Free 1-800-345-4082 for Free Catalog and Nearest
DEXTER Location.

ATLANTA @ BOSTON @ CHICAGO ® DALLAS ® LOS ANGELES ® MINNEAPOLIS/ST. PAUL @
NEW YORK @ SAN FRANCISCO ® TOLEDO/DETROIT ® ENGLAND ® WEST GERMANY

THE DEXTER CORPORATION
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HOWTO CONTROL
COMPLEX DRIVE
SYSTEMS

SIMPLY.

Simpler is better. Which
is why the M-Track Digital
Synchronization Control
makes set-up and program-
ming simple, easy and fast.
M-Track’s self-learning capabilities
mean far less operator intervention,
too. It detects trends, such as varia-
tions in spacing, automatically main-

©1989 Fenner Industrial Controls

taining correct synchronization.
M-Track handles quadrature
encoders, so it knows if the
line is moving forward or back-
ward. Manual adjustments and
restarts are trouble-free. Call 1 800
FIC-4411. Or write: Fenner, 8900 Zachary
Lane North, P.O. Box 9000, Maple
Grove, MN 55369. Fax: 612 424 8734.
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CALENDAR

8649. FAX (714) 588-9706. January
21 to 25.

1991 Reliability and Maintainabil-
ity Symposium and Exhibits,
Orlando, FL. F Peter, Dayton T
Brown Ine, Church St, Bohemia,
NY 11716. (516) 589-6204. January
29 to 31.

TAB Symposium, San Jose, CA.
Semiconductor Technology Center,
1501 N Cedar Crest Blvd, Suite
107, Allentown, PA 18104. (215)
435-4128. February 11 to 13.

The OEM Computer Technology
Conference and Expo for Systems
Design and Integration, Ana-
heim, CA. American Electronics
Association, 5201 Great America
Pkwy, Santa Clara, CA 95054. (503)
359-5873. FAX (503) 357-3839.
February 11 to 18.

7th Annual IEEE Semiconductor
Temperature and Thermal Man-
agement Symposium, Phoenix,
AZ. Paul Wesling, IEEE, 12250
Saraglen Dr, Saratoga, CA 95070.
February 12 to 14.

International Conference on Arti-
ficial Intelligence, Miami Beach,
FL. CAIA 91, IEEE Computer So-
ciety, 1730 Massachusetts Ave NW,
Washington, DC 20036. (202) 371-
1013. February 24 to 28.

NEPCON West ’91, National
Electronic Packaging and Pro-
duction Conference, Anaheim,
CA. Cahners Exposition Group,
1350 E Touhy Ave, Des Plaines, IL
60018. (708) 299-9311. FAX (708)
635-1571. February 24 to 28.

European Design Automation
Conference, Amsterdam, The
Netherlands. Professor Jochen
Jess, Eindhoven University Tech-
nology, Box 513, 5600 MB Eind-
hoven, The Netherlands. (Phone)
31-40-47-3353. February 25 to 28.
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How in heaven do you
L 3 construct a microminiature
connector capable of meeting
the unearthly demands of a
space suit?
ITT Cannon starts with
a solid foundation of design ex-

o pertise and the largest. most

experienced design-engineefring
staff in the industry.
Upon that foundation we
build customized microminia-
- . .
. . ture design solutions. Just as we

have for the space shuttles, 747s,
supercomputers, pacemakers
and scores of other projects.
In the process weve also
built a strong reputation for
creating microminiature tech-
» _ nology that performs
A reliably in the most
b critical applications,
" under the most
+ . demanding conditions, at
the most competitive prices.
And weTre creating the
future today. Micro
products with contact
spacing as small as .025

centers. Or flexible circuits
terminated directly to the
',‘ contacts. And even zero
&
-
P,

-

insertion force. surface mount
and zipper connectors.

When vou consider our
strengths, theres only one
choice to suit your connector
needs. I'TT Cannon.

For application
assistance or to request
our new brochure, call us
Aat (714) 557-4700 today.
Or write I'TT Cannon,
— A \\\\\\\ 666 E. Dyer Rd.. PO.

— \“\\“\\' Box 929, Santa Ana,

CA 92702-0929
FAX: (714) 754-2142.

CIRCLE NO. 84

ITT Cannon

ANITT EMC WORLDWIDE COMPANY
Discover our strengths.

e 7/ B*Jj




THE WORLD'S LARGEST SELECTION OF

POWER SPLITTERS/
COMBINERS

2KHzto 8 GHz /o $ 1045

With over 300 models, from 2way to 48-way, 07 90° and 180; a variety
of pin and connector packages, 50 and 75 ohm, covering 2KHz to
8000MHz, Mini-Circuits offers the world's largest selection of off-the-
shelf power splitter/lcombiners. So why compromise your systems
design when you can select the power splittefcombiner that
closely matches your specific package and frequency band
requirements at lowest cost and withimmediate delivery.

And we willhandle your “special” needs, such as wider band-
width, higherisolation, intermixed connectors, etc. courteously
with rapid turnaround time.

Of course, all units come with our one-year guarantee.

For detailed specs and performance data, refer to the
MicroWaves Product Directory, EEM or Mini-Circuits RF/IF
Signal Processing Handbook, Vol. Il. Or contact us for our
free 68-page RF/IF Signal Processing Guide.

finding new ways
setting higher standards

[ Mini-Circuits

P.O. Box 350166, Brooklyn va York 1123J ()003(/18 934 JJOU
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
WE ACCEPT AMERICAN EXPRESS

CIRCLE NO. 108
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COMMITMENTTO

FAST CACHE.

Cache memory for Intel 80386.
Also standard SRAM line
down to 8K x 8 @ 20 ns,

16K x 4 @ 15 ns.

What you see here is a
demonstration of Sony's intense
commitment to your each and
every SRAM need.

A commitment made even
more impressive by the fact Sony’s
only been engineering and pro-
ducing SRAMs for just over five
years.

And when you consider we're
pouring all our resources into
SRAM technology—including a
new production facility in Naga-
saki, Japan—this demonstration
merely hints at the Sony SRAM
technology yet to come.

43
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SONY TAKE
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Ultra-high speed cache. latch, memory and transceiver

Via a unique 0.8-micron within one IC. Ready for user
process, Sony configuration
covers your ULTRA-HIGH SPEED CACHE SRAMS as either an
fast processor MODEL  CONFIG. SPEED(ns) PACKAGE | 8k x 16-bit
Cache-memory CXK7701J* 8K x 16 | 30/35/45/55 PLCC memory or
needs two CXK5863AP | 8Kx8| 20/25/35 [ DIP300mil| as two 4k x 16-
distinct ways. CXK5863AJ | 8Kx8| 20/26/35 |S0J300mil | 1it memories.

: 1o | CXK5466P BKx4 |  15/20 DIP 300 mil
.k l;}[rséé?eres CXK5466) | 16Kx4| 15/20 | 500300 mil conssiice?no%r
CXKTT01 CXK5467P** | 16Kx4|  15/20 | DIP 300 mil i
XKT101], CXK5467J** | t6Kx4| 1520 |soJ3oomii| NEw ultra-hig

designed spe- [rormaaoass 0% speed SRAM
cifically for the capabilities.
Intel 80386. As you scan the chart above,

This application-specific keep in mind even higher speeds

memory (ASM) combines address will be available soon.
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Ultra-high density.
Sony solves your board-space
problems with three new 1-Mbit

Nowhere else will you find a
greater choice: 100/120/150-ns,
70/85-ns and 35/45/55-ns speed

SRAEl}gSC"h = HIGH-DENSITY SRAMS figures.

based on our MODEL CONFIG. SPEED(ns)  PACKAGE Sony SRAMS

G8 o CXK581000P | 128K x 8] 100/120/150 | DIP 600 mil cover the
OMOS foohnol.  |CX0E000M | 128Kx8| 100120710 | SOP525mi | - performance

echnol-

Clonf q |oxxssiooe | r28kx8] 70/85 | oiP 600 mil spectrum.

093{28%1 I%ug_ei[ CXK581001M | 128Kx8| 70/85 | SOP 525 mil ¢ A
: I
g araiabls b [oXKoB0205P | 128K x8[ 35/45/56 | 0P 400 mi i e
nd avallable In | cxks8i0200 | 128K x8| 35/45/55 | S0J400mil | Well over one

32-pin DIP and

surface-mount plastic packages.

And not only do Sony 1-Mbit
SRAMs maximize board space,
but process speeds as well.

EDN December 6, 1990

hundred SRAM
solutions, covering the entire per-
formance spectrum.

All competitively priced, all
shipping now.

CIRCLE NO. 85

MEGA MEMORY.

One-meg SRAM line includes
128K x 8 @ 100/120/150 ns,
128K x 8 @ 70/85 ns,

128K x 8 @ 35/45/55 ns.

So call Sony with your most
demanding SRAM spec.

We'll go to the extremes to
deliver.

For complete details, call Sony
at (714) 229-4190 today. Or write
Sony Corporation of America,
Component Products Company,
10833 Valley View Street, Cypress,
California 90630, Attention:
Semiconductor sales. FAX (714)
229-4285.

Sony is a trademark of Sony Corporation. Intel
is a trademark of Intel Corporation.
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What do you get when you
design with our 10m<2 MOSFET?

That's right.
Now you can
dramatically
cut computer
system power
and voltage
losses with the
SMP60N03-10L
from Siliconix.

This 30V, 10 €2, logic-level power MOSFET will revolution-
ize your computer designs—from laptops to mainframes and
everything in between.

Ideal solution for many applications.
The SMP60N03-10L can be used as a battery backup switch,

a load manager, a linear regulator, or a synchronous rectifier.
And its lower forward voltage drop and bi-directional current

capability make it an ideal replacement for relays and
Schottky

diodes in all
computer 50A
applications.

Less heat
for more
efficiency.
The secret?
Aunique 0
combination

FORWARD VOLTAGE DROP

1.0v

of the very high cell
density of Siliconix'
proprietary SIMOS 2.5
technology and lowering
the breakdown voltage
of this device for appli-
cations that don't
require the common
50V+ rating. The result
is 10 m&2, the industry's
lowest rpgon) available
in a TO-220 package.
That means increased
efficiency because less
heat is generated in your system. So now you can save the
cost and space of heatsinks and sometimes even eliminate
the need for a fan.

Improved device and system reliability.

The SMP60N03-10L is avalanche rated and 100% tested to
ensure device reliability. And because of its low gate charge
fewer external drive components are required. So you'll not
only save space and reduce cost, but your system will be more
reliable as well.

Available now!

Cut your losses and design more efficiency into your low
power systems! Contact your local Siliconix distributor.
Or call our toll-free hot line now! 1-800-554-5565, Ext. 956.
Ask for our 10 m€Q power MOSFET Design Kit.

£ Siliconix

2201 Laurelwood Road, Santa Clara, CA 95056
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EDITORIAL

Shattered dreams

Jesse H Neal

Editorial Achievement Awards
1987, 1981 (2), 1978 (2),

1977, 1976, 1975

American Society of

Business Press Editors Award
1988, 1983, 1981

The Sunday Boston Globe has a section that announces auctions
of homes, real estate, personal property, and businesses. It’s a sad
commentary on the times that this section is expanding weekly.
It’s particularly sad that so many small, technical businesses are
going bust. It would be good if every high-tech venture capitalist
took the time to attend a few auctions, at which they’d see the life,
soul, and dreams of entrepreneurs sold for 10 cents on the dollar.
Often it’s the venture capitalists who, expecting a quick profit,
force these small businesses into insolvency. Dumping companies
overboard happens more often when venture capitalists see the
companies they back face a stormy market or an economic squall.

But auctions may not be the best place to see the broken dreams
of entrepreneurs, engineers, and business people because they
move quickly from lot to lot. The equipment gets scooped up and
whisked away before the enormity of a loss of an entire business
and the fate of its employees can sink in. For a better exposure
to reality, stop in at the Weird Stuff Warehouse, 715 Sycamore
Dr, Milpitas, CA 95035 ((408) 434-0168). Every venture capitalist
should visit this warehouse before signing their next high-tech
business deal. The warehouse displays stacks of products that com-
panies have declared obsolete or surplus to their needs, along with
the inventory of businesses that died. The warehouse floor is an
open classroom—for those who are willing to sift through its piles—
on what can go wrong with products and companies.

Brand-new chassis, unstuffed circuit boards, reels of components,
tubes of ASICs, and stacks of disk drives attest to designs and
products that died. Perhaps those products found no market or
came to the market too late. In any case, here they lie, scattered
remnants of an engineer’s best efforts at a new product that was
going to storm into the market and make a fortune.

The lessons are many: strive for quality; get your product to
market on time; plan your strategy; have clear and meaningful
goals; let customers—not engineers—develop products; have
enough working capital; and on and on. Venture capitalists aren’t
the only ones who should go to an auction or stop at an electronic-
surplus outlet. Would-be entrepreneurs should visit them, too.
Viewing the bits and pieces of products that would have been is
a sobering experience. Some will take the lessons to heart, and
others will come away with false confidence in their own plans and
ideas.

All of this may sound morbid and pessimistic, but I'm very
optimistic about the electronics industry and the many innovative
entrepreneurs, venture capitalists, and engineers who will help
direct it and harness its capabilities. However, every new venture
needs a realistic outlook. Looking at others’ failures can provide it.

e

Jon Titus
Editor

EDN December 6, 1990
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I AND
USES.

A

2820 Orchard Parkway, San Jose, CA 95134 *ASIC

G() ahead, explain it.

Tell them how small variations in component toler-
ances, process parameters and operating temperatures can
cause an analog design to fail in manufacturing. Or
worse yet, in the field. Even though it worked in the lab
or in SPICE.

That's a problem Valid can help you avoid. As the
leading supplier of analog EDA systems, we understand
how downstream factors can sabotage your analog circuits.

That's why our Analog Workbench II provides the most
complete selection of in-process analysis tools. So you
can dramatically improve
the quality, reliability and
manufacturability of your
analog ASICs or boards.

Choose from sophisti-
cated tools like parametric,
worst case and sensitivity
analysis to identify critical
design dependencies.
Advanced statistical
analysis to predict and
optimize manufacturing
yields. And Smoke Alarm™
stress analysis to ensure
that components stay
within safe operating limits.

All analyses support DC as well as AC and transient
measurements. And with Valid’s unique Distributed
Network Processing option, you can automatically par-
tition compute-intensive runs across a network of work-
stations. Providing desktop performance of 100 MIPS or
more, to give you more time to refine your design.

Analog Workbench II delivers all this capability in an
integrated, easy-to-use environment that ASIC Technology
& News calls “a designer’s dream.”™ With smooth inter-tool
communication, underlying framework support and
familiar lab-like operation.

Best of all, Analog Workbench II supports a complete
front-to-back analog design process. Including system-
level function blocks for top-down design. The world’s
largest analog component libraries. And tight integration
with IC or PCB physical design tools.

It’s all part of Valid’s Process Integration Architecture,
the industry’s most practical and comprehensive approach
to concurrent engineering.

For more information, call 1-800-48-VALID today. We'll
take the excuses out of your next analog design.

\VALID

The Best Tools, The Best Process.

Valid's in-process analysis lets you catch
downstream errors before they occur.
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remote possibilities are
ation breakthroughs.
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Now designers of floppy disk controllers can solve the. ..

Multitasking Murder Mystery

Dastardly deeds

done in disk drives
There's a killer bug hidden in
the microcode of many
765-compatible floppy disk
controllers.

Often skulking unnoticed
under MS-DOS, this data-eater
is especially dangerous in OS/2
and other multi-tasking envi-
ronments.

You can find out fast if your

floppy controller is silently
overwriting valuable data by
asking for our free detector
disk.

CIRCLE NO. 86

MS-DOS is a registered trademark of Microsoft
Corporation. IBM is a registered trademark of
International Business Machines Corporation.

©1990 NEC Electronics Inc.

NEC nabs the nuisance
Our bug-free uPD72064 floppy
disk controller squashes this
bug and adds many valuable
improvements.

e High performance digital
phase lock loop logic

*[BM PC/AT registers

*PLCC and quad flat pack (QFP)
samples available now

¢ Pin-compatible with
WD37C65/A/B

Free Software
Call 1-800-632-3531
FAX 1-800-729-9288

It's no mystery why designers
of IBM PC/AT compatibles
specify NEC more than any
other floppy disk controller.

If you're concerned about relia-
bility and data integrity, (and
who isn't?), call today to re-
ceive Technical Info Pack #105
and to qualify for your free
copy of our Data Corruption
Detector.

NEC Electronics Inc.

401 Ellis St.

P.O. Box 7241

Mountain View, CA 94039-7241
1-800-632-3531/1-415-965-6158
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Power-supply IC controls both PWM
and power-factor correction

imited energy supplies, the
nature of today’s office elec-

"l trical loads, and new stan-
dards are forcing power-supply
designers to pay more attention
to power-factor correction. The
ML4819 makes implementing
power-factor correction easier and
cheaper by combining both PWM
and power-factor-correction control
in one IC.

The input capacitor of an uncor-
rected power supply only charges—
draws current from the ac line—
during the peaks of the ac line’s cy-
cle. Thus, the input current looks
like a series of peaks rather than a
sinusoidal waveform. This input-
current waveform contains un-
wanted harmonics of the line fre-
quency and contributes to heating
in the distribution wires. The goal
of power-factor correction is to
make the current drawn from the
ac line more sinusoidal and in phase
with the voltage waveform. Uncor-
rected power supplies exhibit
power factors around 0.65. Using

this controller, you can build a sup-
ply with an input range of 90 to
260V ac, which exhibits a power
factor between 0.994 and 0.996.

A continuous inductor boost to-
pology is a common implementation
of power-factor correction. This de-
vice includes a boost-mode control
circuit based on a patented current-
sensing technique. The boost induc-
tor acts as an extra storage ele-
ment. The IC controls the current
that flows into the inductor; the in-
ductor in turn delivers energy to
the supply’s capacitor. This boost
topology consumes continuous line
current, generates low input noise,
and imposes low peak current in the
power-supply switch.

Although discrete and IC imple-
mentations of this correction
scheme exist, combining the power-
factor control and PWM control re-
duces the size of the supply’s con-
trol section by eliminating many
passive components. Because the
PWM and correction circuits share
the same oscillator, synchronization

of the two stages is inherent. With-
out synchronizing the two stages,
the correction circuit’s switching
frequency could interfere with the
converter’s chopping frequency and
create beat frequencies.

The PWM controller section of
the IC is a conventional current-
mode PWM circuit with additional
features such as a maximum duty-
cycle clamp. The controller’s output
drivers supply 1A peak current and
are internally clamped to 15V. Dur-
ing undervoltage lockout, the IC
consumes 1 mA. During active op-
eration, it typically consumes 25 mA.

The ML4819 is available in 20-pin
DIPs for $3.95 (100). Typical appli-
cations for the IC include power
supplies for PCs in the 150 to 400W
range, instruments, computer pe-
ripherals, plotters, printers, and
other off-line power supplies.

—Anne Watson Swager

Micro Linear Corp, 2092 Con-
course Dr, San Jose, CA 95131.
Phome (408) 433-5200.

Circle No. 734
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By combining PWM and power-factor controls, this IC helps to increase a supply’s power factor with fewer components than other

implementations.
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PRODUCT UPDATE

Ruggedized 8088-and 80386-based PCs
withstand automotive and factory applications

The MDC family of ruggedized
IBM PC-compatible computers tar-
gets applications in harsh environ-
ments such as factories, remote lo-
cations, and inside vehicles. You
can operate the systems in environ-
ments with temperatures ranging
from —40 to +85°C. The company
offers 8088- and 80386-based models
with a choice of monochrome or
color flat-panel displays.

The MDC family comprises three
modular components—the display,
the keyboard, and processor/stor-
age-unit modules. You can locate
the keyboard and display modules
as far as 15 ft from the processor/
storage modules. For example, you
can mount the processor/storage
module in the trunk of a car for
automotive applications. The dis-
play module includes a numeric key-
pad and a set of function keys that

can eliminate the need for a key-
board in embedded applications.
The display modules also allow di-
rect viewing in sunlight and feature
backlighting for use in low light. As
a standard feature, the company of-
fers a choice of a 9.125x5.75-in.
display module that supports
600 x 400-pixel resolution or an
8.75 % 3.75-in. display module that
has 600 % 200-pixel resolution. You
can set up the standard displays to
operate in CGA, MDA, or Hercules
monochrome modes. A VGA color
display is available as an option.
Both the MDC-088 and MDC-386
models include one parallel and two
serial ports, a connector for an ex-
ternal floppy-disk drive, and sup-
port for an internal modem. The
8088-based MDC-088 includes 640k
bytes of RAM, and the 80386-based
MDC-386 hosts 4M to 8M bytes of

Conformally coated pc boards and a modular design make the MDC family of IBM PC-
compatible systems suitable for use in rugged environments such as inside vehicles.
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RAM. You can add standard IBM
PC-compatible boards to either sys-
tem with an optional expansion
module.

The company conformally coats
the pe boards used in the systems
to increase resistance to humidity
and liquid spills. The systems can
withstand a 20g shock for 11 msec
while operating. The systems ex-
ceed the EIA RS-374A specification
for vibration. You can also operate
the systems at altitudes ranging
from 10,000 ft to 200 ft below mean
sea level.

The systems include two 512k-
byte RAM disk cartridges for stor-
age. The 80386 model also includes
a standard 40M-byte hard disk, and
you can power down the disk drive
via software during periods of ex-
treme vibration. The company also
offers optional 20M-and 40M-byte
drives for the MDC-088.

The systems operate from a de
power source that ranges from 7 to
26V. You can also power the sys-
tems with an ac adapter. The com-
pany’s battery pack powers the sys-
tems; it also can function as an unin-
terruptible power source.

The MDC-088 weighs 14.8 lbs,
and the MDC-386 weighs 16.7 lbs.
Both systems include the MS-DOS
4.01 operating system.

The MDC-088 costs $7425, and
the MDC-386 is $10,500. Both mod-
els are available now. The MDC-386
with a VGA color display costs
$12,300 and will be available in the
second quarter of 1991.

—Maury Wright

MobileData Communications
Corp, 10850 N 24th Ave, Suite 101,
Phoenix, AZ 85029. Phone (602)
678-3788. FAX (602) 678-4471.

Circle No. 732
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With this Ethernet chip set, your competitors
will swear you took a shortcut.

The shortest route to market begins with our three-chip Unlike some of our competitors, we can supply you
set — the EtherStar™ controller, encoder/decoder, and with complete system solutions, including inter-
transceiver — from Fujitsu’'s Advanced Products face chips for standard bus architectures. And we
Division. ! don’t compete with you by selling boards.
We've engineered this Ethernet set to offer you | As Fujitsu's American arm,
unparalleled ease of design. With our expert we're in close touch with IATRE -
design support and optional manu- I your marketplace BIyI=BYNN]
facturing kit, you have everything and what you APPROVED
you need to get new products out in need to excel
record time. there. So call us at
EtherStar's unique buffer manager 1-800-866-8608. Learn about the
automatically controls buffer memory family of high-performance Ethernet
access and allocation, making appli- solutions from Fujitsu’s Advanced
cation software easier to develop. And » Products Division.
EtherStar handles many functions usually performed by And take the
the software driver in hardware — boosting system per- shortest, smartest

18
formance. No wonder official *Novell certification tests pathway to FU] ITSU

NetWare Compatible

performed by independent consultants show that products ~ Ethernet
based on our chip set have higher data-transfer rates. success. Delivering the Creative Advantage.

*Novell certification applies to the EtherStar LAN adapter which incorporates the Fujitsu chip set.
FUJITSU MICROELECTRONICS, INC., Advanced Products Division, 50 Rio Robles, San Jose, CA 95134-1806. EtherStar is a trademark of Fujitsu Microelectronics, Inc. © 1990 Fujitsu Microelectronics, Inc.
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PRODUCT UPDATE

Parallel processing pushes
performance of layout-rules checker

To improve software runtimes,
LRC-2000 layout-rules-checking
software lets you partition the
evaluation on multiple worksta-
tions. The software also performs
dynamic load balancing, which opti-
mizes CPU usage. You control CPU
options via the software’s graphical
user interface.

In addition to parallel processing,
the layout-rules checker utilizes the
hierarchy of your layout to build its
database and shorten runtimes. Hi-
erarchical analysis eliminates re-
dundant evaluation of identical com-
ponents. The software’s error iden-
tifiers, resizers, and Boolean opera-
tors all work within the database
hierarchy, so you can locate rule
violations and operate on the layout
without compromising the design.

The layout-rules checker includes

standard operators such as area, in-
ternal, external, enclose, intersect,
and length. The vendor claims that
the two database operators, Con-
tain and Minmax, are unique be-
cause they perform oversizing and
undersizing on the hierarchical
data. The software lets you mask
structures, evaluate data in multi-
ple windows, set the number of hi-
erarchical levels to check, and flag
non-45° elements. To eliminate re-
dundant checks and false-error re-
ports, an option allows you to assign
different distance values for or-
thogonal, angle, and corner checks
in the same run.

For simplicity, you can combine
layers and data types and specify
each layout-rules check in a single
line. Alternatively, a translation
utility converts run sets from

PRD
o=
Pending Checks

P&D =] Type=X Clay=pad metl val<zs (55;171) T Pad spacing to metl 25.6
Type=X clay=pad met2 va]<25 (55:172) {  pad spacing to met2 25.8
Type=X clay=pad poly val<25 (55;173) {  pad spacing to paly 25.8
Type=X Clay=pad tox val<25 (55;174) {  pad spacing to tox 25.8
Type=X clay=pad well val<25 (55;175) {  pad spacing to well 25.8
Type<E clay=met1 pad val<d (55:176) {  metal 1 overlap pad 4.9
Type=E clay=met2 pad val<8 (55;177) {  metal 2 overlap pad 8.8
Type=E clay=pad via val<4 (55;178) {  metal 2 overlap pad 4.8

B Type=S clay=metl val=—1 output=uzmet(108)
PRD CPU:  happy, Status: Type=X clay=fpoly tox val<2 55;133)

1 CPU:  fss-rtp Status: Type=T[U] clay=poly tox val<2 55;132)
IS§7 PAD CPU:  doc Status: Type=X clay=poly val<4 (55;131)
G Pending: 20 Complete: 29 Clock Time: Elapsed time = 8:03:44,60
Host doc has been Restarted.
Total Library Byte Count = 5616 Completed Checks
OMD: rd Type=I clay=tox val<4 min tox width 4.8

8) {

Vindow movement can cause screen areas
¥indow movement can cause screen areas
INTERRUPT

Type=X clay=tox val<d
Type=X clay=pdev ndev val<8
Type=E clay=psel ptox val<2
Type=E clay=ue)] tox val<2
Type=I clay=paly val<4

K o4 351.888 ' Lib: rich.db
T e 755.588  Struct: CHIP

DMode: « 45

Buttons:

psel overlap of ptox 2.8
well overlap tox 2.0
min poly width 4.8

§5;124}
65;138}

MENU MENU MENU

the popular Dracula design-rules
checking software to the LRC-2000
format.

The software accepts LTL,
GDSII Stream, CIF, and Applicon
860 format data and creates LTL
or GDSII Stream data. You can run
the software on workstations from
Sun, Apollo, and Sony, and on some
high-end 80386/486 IBM PCs. The
software costs $20,000 and doesn’t
include layout vs schematic (LVS)
or electrical-rules checkers (ERC).
The company expects to announce
both LVS and ERC packages near
the end of this year.

—Michael C Markowitz

Integrated Silicon Systems Inc,
Box 13665, Research Triangle
Park, NC 27709. Phone (919) 361-
5814. FAX (919) 361-2019.

Circle No. 735

Partitioning a design-rules-checking run
across multiple workstations, as the LRC-
2000 does, greatly improves design efficiency
and throughput.
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E’LLBETHERE...

\)

...Everytime.

Competition has never been
tougher. In an environment
where teamwork is vital and
dependability, quality, and
service are a must . . . the PMI
division and Analog Devices
will be there.

When you need an analog IC
supplier who is organized,
focused, and dedicated to
serve the military and aero-
space marketplace —a partner
who understands your special
processing, documentation,
and coordination needs . . .
PMI and Analog Devices will
be there.

Whether your products go
into space, air, land, or sea,

PMI and Analog Devices
A Winning Combination
for Class S

PMI Mil/ Aero Products is
chartered to be the center of
business for Class S IC products
for the entire company. PMI’s
assembly and test expertise
combined with a dedicated
focus on servicing military and
aerospace accounts allows us
to bring more Analog Devices
products to the Class S
marketplace than ever before.

ANALOG
DEVICES

Precision Monolithics

A Division of Analog Devices

1500 Space Park Drive

Santa Clara, California 95054-3434

(c) David Madison 1988

PMI has been there as a
product and technology
leader for over twenty years.
And now, we’ll be there with
outstanding Analog Devices
products as well.

The more you know about
us, the more you’ll under-
stand how we are leaving the
competition behind.

For more information on
what we can do for you,
write us or circle the reader
service number below.

In a hurry? Call us at
800-843-1515 or FAX us at
(408) 727-1550.

PMI and Analog Devices.
We'll be there . . . everytime.

ALTAMONTE SPRINGS: (407) 831-8233, ATLANTA: (404) 263-7995, BOSTON: (508) 794-0026, CHICAGO: (312) 250-0808, DALLAS: (214) 690-3495, DENVER: (303) 792-9595,
DETROIT: (313) 930-2051, LOS ANGELES: (818) 886-6881, MILPITAS: (408) 263-9366, ORANGE COUNTY: (714) 637-9602, PHILADELPHIA: (215) 953-1070
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PRODUCT UPDATE

FPGA family offers speed, density,
on-chip RAM, and wide-decode logic

The XC4000 field-programmable
gate array (FPGA) family offers
more than the performance and
density improvements you expect
of a next-generation device. The
ICs incorporate features that will
help you sweep up the RAM and
high-speed decode logic you may
have previously left outside the
FPGA.

Similar to the earlier genera-
tions, the 4000-series FPGAs are
arrays of programmable logic blocks
with programmable I/0 blocks and
interconnect matrix. All of the pro-
gramming is RAM based, allowing
you to reconfigure the part at any
time.

Each logic block has dual D-type
flip flops and 4-input Boolean func-
tion generators for implementing

your logic design. A third function
generator in each block combines
the output signals of the first two
generators with an additional signal
line, allowing each block to handle
as many as nine input signals. You
can preset the flip flops during pro-
gramming.

Logic blocks are great for logic
designs, but terribly inefficient for
implementing RAM. If designers
using earlier FPGAs needed a bit
of RAM in their circuit, they usu-
ally used an external device. The
4000-series, however, allows you to
convert the RAM normally used for
programming a logic block into
RAM accessible by your circuit.

You can trade half of a logic block
for 16 X1 bits of RAM when pro-
gramming the IC. You can combine

logic blocks to increase either bit
width or depth as needed. The re-
sulting RAM has a 5-nsec read- and
a 10-nsec write-access time. You
can also preset the data values of
the RAM, allowing you to use the
memory as ROM.

One drawback of FPGAs has
been the limited width of their
logic-block input lines. For exam-
ple, with a 4-input logic block you
would have to use 11 blocks, 8 in
parallel and 3 to combine the output
signals, in order to decode a 32-bit
address. The resulting 3-level logic
delay may be too slow for some ap-
plications, forcing you to use an ex-
ternal high-speed decoder in your
design.

The 4000-series provides a wide-
input logic function at its I/O pins,
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On-chip RAM and wide-decode logic are some of the added features of the XC,000 next-generation FPGA.
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WHO SAYS YOU CAN'T

IT’S POWERFUL. PORTABLE. AFFORDABLE.
AND BEST OF ALL, IT FLIES.

Thanks to Motorola’s new CDS8/05 Compact
Development System, you can develop products and
applications using our industry-standard 68HC05
Family of 8-bit microcontrollers faster than ever before.

How? Simple. The CDS8/05 is smaller (it measures
just 12”7 x 11” x 2” and weighs under three pounds) than
any other system in its power range. So you can use it
with a portable laptop PC to debug hardware and
software anywhere: Athome. In the office. Or in the
field.

All at a price that’s as much as $5,000 less than you'd
pay for any other system with this much power.

THE SKY’S THE LIMIT.

This first member of Motorola’s compact Jewelbox
Family of development systems provides a complete
professional development environment. It includes a
high-speed, non-invasive, 68332-driven emulator. Real
time capabilities. Highly integrated emulation features.
A powerful bus state analyzer. And remote operating
ability via an optional DC power supply or
rechargeable battery pack.

|

When used in the actual development environment,
the CDS8/05 can store data, run a program, or trouble-
shoot in the service/test mode.

Hook the CDS8/05 to your target system and a
MS/DOS"-based PC-compatible and you can capture
real-time data during program execution, reducing
development time. The CDS8/05 quickly flags errors as
they occur, speeding the debug process even more.

THE SYSTEM FOR DESIGNERS WHO ARE
GOING PLACES.

Return the coupon below and we’ll send you more
details about Motorola’s new CDS8/05. The fastest way
to get your next 68HCO05 design off the ground.

y iy}
I Ready for take off? We'll rush you full details on Motorola’s CDS8/05
1 Development System. Simply mail this coupon to:

Motorola, Inc., PO. Box 1466, Austin, Texas 78767
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* SL90C26, SL90C32

: Look for Silicom's

U.S. Headquarters:

& SL90C65 ICs- 151 West Passific St

The perfect match
with your ARCNET  rax: (201) 587-8847
adapter cards. Telex: 6502403647 MC/

Rochelle Park N.J. 07662  Raanana 43100 Israel.

The source for

ARCNET

ICs you can trust

-
.
1

International
Headquarters:

4 Akiva Street PO.B. 253

RS
Telephone: (972-52) 22342 Lk
Fax: (972-52) 917192 '
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independent of the logic blocks.
Each side of the IC can produce as
many as 4 wired-AND terms from
as many as 40 input terms. You can
also split the logic into two half-
wide groups. The wired-AND de-
codes in 10 nsec.

Other features of the family in-
clude programmable input pullup or
pulldown resistors, 12 mA output
drive capability, JTAG (Joint Test
Action Group) boundary scan, and
8 low-skew global networks for
clock distribution within the chip.

An upgraded design software
package supports the ICs, giving
you automatic place-and-route ca-
pability with access to the RAM and
wide-decode features. The software
also provides 276 soft and 50 hard
macros for implementing higher-
level functions. Soft macros are
functions that the software maps
into available logic blocks using
logic synthesis. Hard macros are
functions with guaranteed perform-
ance characteristics, for which the
software has a prepartitioned,
fixed-routing blueprint.

The ICs handle system speeds of
60 MHz and will come in sizes from
5000 to 10,000 gates. The first fam-
ily member, the XC4005, has 5000
gates, costs $192.50 in sample quan-
tities, and is available immediately.
The XC4010, with 10,000 gates, will
be available in the first quarter of
1991 for $686.50. ICs with 6000 and
8000 gates will follow.

The development system with de-
sign software costs $7840 for PC-
based systems and $15,950 for
workstations. Current users can up-
grade their PC-based systems for
$1750, $3300 for workstations.

—Richard A Quinnell

Xilinx Ine, 2100 Logic Dr, San
Jose, CA 95124. (4L08) 559-7778.
FAX (408) 559-711}.

Circle No. 731
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SO MUCH FROM SO LITTLE

High Level Of Integration. The TEK-AT1 features an 80C286 at up to 20 Mhz with system memory from 512 Kbytes
up to 4 MBytes, two serial ports, one parallel port, a watchdog timer, a power failure detector, solid state
disks with support for FLASH EPROMS, floppy and hard disk controllers.

Versatility. The TEK-AT1 can be used in a PC/AT passive backplane or as a stand alone computer for embedded
applications.

Reliability. Teknor's products are built to operate in harsh environments. The TEK-AT1 can operate in extented
temperature ranges and require very little power (sleep mode supported), typically less than 4 watts.

The TEK-AT1 is backed by a two year warranty.

The solution: CALL 1 (514) 437-5682

T TEKNOR

MICROSYSTEMS INC.

CIRCLE NO. 89

The right connection
P.O. Box 455, Sainte-Thérése (Québec) Canada J7E 4J8 + Fax: (514) 437-8053




PRODUCT UPDATE

IC layout tools ensure integrity
and maintain flexibility

Construct PI is not a TV series
about a detective going undercover
on a hard-hat job. Compose Archi-
tect won’t calm an irate building de-
signer. Construct PI and Compose
Architect are IC design and layout
tools that provide process inde-
pendence (hence the PI) and layout
flexibility.

Construct PI uses a process-tech-
nology database to store design
rules and process information. Re-
moving this data from the design
allows the design—or portions of
it—to migrate among various proc-
esses. You can redo or reuse a de-
sign by editing the database and is-
suing an update command.

The tool’s all-layer device-com-

paction feature causes the layout
widths and spacings to shrink or ex-
pand to meet the database’s design
rules. The graphical-device-genera-
tion feature lets you sketch a lay-
out, paying attention only to the
layers on which you place polygons
and paths and their relative rela-
tionships. The software then cor-
rectly sizes and spaces the layout
based on the information you've got
in the database. The software also
generates a C-language program
that you can use as a parametrized
cell. You can define or edit con-
straints in either the layout or in
the C program. You may need to
assign constraints to certain struc-
tures before the software can gen-

Architectural analysis gives you the flexibility to evaluate many design alternatives.
Compose Architect works with soft blocks (red bricks), which don’t have layout data, and
hard blocks (tan), which do.

66

erate a properly sized, design-rule-
correct layout.

Construct PI uses the schematic
and net list to ensure a correct-by-
construction layout. Among the in-
formation the software reads from
the design files are gate sizes, wire
widths, and device groupings. With
the schematic and layout in side-by-
side windows on your workstation,
you can select a gate in the sche-
matic window, drag it into the lay-
out window, and place it in the lay-
out. For bookkeeping, placed com-
ponents appear in your schematic
in a different color than unplaced
components.

Compose Architect is a floor-
planning and analysis tool that
works with hard- and soft-function
blocks. Soft-function blocks, which
don’t have associated layout data,
need port assignments and area
definition. You define area via a
manual estimation or by entering a
gate-size area estimate that the
software extrapolates to the whole
function block. Soft blocks aren’t
limited to rectangular shapes. With
area and port information, you can
modify aspect ratios and swap port
assignments to optimize the layout.

Power-, delay-, and path-analysis
tools contained in Compose Archi-
tect let you correctly size, taper,
and place power buses and clock
signals. The software calculates pin-
to-pin delays and creates the files
necessary to use the delay informa-
tion in logic simulation. Obviously,
the software works best with the
vendor’s own simulator and the
static timing analyzer that the com-
pany resells.

The Compose Architect software
communicates with the Construct
PI software to track the progress
of each of its components through

EDN December 6, 1990



Introducing an all-Tek
communications test system
featurmg bit error rate testing and
waveshape analysis. FDDI and
SONET test capabulity. Margin
and mask testg. Plus direct
Jitter, noise and eye diagram
measurements like you've
never seen before.

e T

—

See what’s
= behind the
§  Dbigtalk!

Call 1-800-426-2200
ext. 300 to qualify
for our free video-

tape introduction
to Tek’s breakthrough
CSA family.

i w@%
-
= Tektronix
COMMITTED TO EXCELLENCE
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Increasing Your

System’s Power W

oy

Increasin,

Its Size?

Three Power Levels...Une dize:

That Calls For The Interchangeabl

Standard Power Supply Family
From Power Systems.

Family planning’s at work here at
Power Systems, developing an in-
creasing range of PSI/STD convec-
tion-cooled, switch mode power
supplies for data processing, instru-
mentation, and telecommunications
applications. But here’s the news: Now
you can expand or contract the watt-
age in the same footorint.

If you've underestimated power re-
quirements in the initial design, if
you've over-specified, if market needs
dictate more power for add-on boards
... you'llfindour PSI 135, PS1 175, and
PSI 225 watt standard switching
power supplies to be mechanically in-
terchangeable. This allows you to use
your existing chassis and harnessing,
eliminating the need to redesign the
system. That's because the PSI/STD

family has common mechanical inter-
faces. And with power densities up to
3 watts/in.%, convection cooled, we're
going to provide the outputs and op-
tions you need. All PSI/STD supplies
can be configured to operate in a re-
dundant mode with our OR-ing board.

Write, call, TWX, or FAX today for
full details, specs, options, and
prices. This family of PSI/STD
switchin? power supplies is ready
and waiting for you.

Power Systems, inc.

TN
45 Griffin Road South, Bloomfield, CT 06002
(203) 726-1300 » TWX: 710-425-8778
FAX: (203) 726-1495.

© 1989, Power Systems, Inc.
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the layout. For example, the soft-
ware  represents  soft-function
blocks as a brick wall (under con-
struction). When you finish the soft
block’s layout—that is, when you
make it a hard block—the represen-
tation turns to a solid wall.
Current Construct users can up-
grade to process independence by
purchasing the device-level com-
pacter, which starts at $15,000.
Construct PI, including the com-
pacter, starts at $50,000. A stand-
alone version of Compose Architect
starts at $30,000, and it is available
bundled with Compose chip assem-
bly-tool routers that start at
$65,000. The initial release of the
software, due late in 1990, will run
on Sun-3 and -4 workstations. Soft-
ware versions for Digital and IBM
workstations are scheduled for
early 1991.—Michael C Markowitz
Valid Logic Systems, 2820 Or-
chard Pkwy, San Jose, CA 9513}.
Phone (408) 432-94,00. FAX (408)
432-9430.
Circle No. 737

WHAT’S COMING
IN EDN

EDN Magazine’'s December 20,
1990, issue will conclude Product
Showcase No. 32. The issue will
feature staff-written reports on
VHDL tools, capacitors for high-
density circuit applications, bar
codes, and logic analyzers for de-
bugging 32-bit CISC systems. Spe-
cial product coverage will focus on
computer-aided engineering, com-
ponents, computers and peripher-
als, and test and measurement in-
struments.

In January look for special re-
ports on nonvolatile and FIFO
memories.

EDN December 6, 1990



V/FDDI 4211 Peregrine
V/FDDI 3211 Falcon

=t
g

V/Token-Ring 4212 Owl

V/Ethernet 4207 Eagle
V/Ethernet 3207 Hawk

FDDI, TOKEN-RING AND ETHERNET
COMMUNICATIONS

The need to network has never been greater. Diverse processing
platforms, distributed architectures, client-server, departmental and
workgroup environments all contribute to increased demands on the
network. System and network designers need a proven source of
technology solutions for the wide range of networking and
communication application problems they face.

Interphase delivers those solutions.

FDDI, TOKEN-RING AND ETHERNET SOLUTIONS

Interphase has long led the industry in high-performance VMEDbus
peripheral controllers, and that same leadership is now evident in
networking node controllers. Interphase has FDDI, Token-Ring and
Ethernet solutions for virtually any VMEDbus system application
challenge.

PROVEN FDDI SPEED AND INTELLIGENCE

Interphase’s FDDI 100 Mb/s offerings are a logical choice for the
industry. The VV/FDDI 3211 Falcon received UnixWorld magazine’s
Product of the Year designation and was the industry’s first 6U
VMEbus FDDI solution. Interphase’s newest FDDI product is the
V/FDDI 4211 Peregrine, a RISC-based high-performance node con-
troller capable of link level operation or on-board protocol processing.
The Peregrine provides single or dual attach configurations, with

SMT (Station Management Software) running on-board, all in one 6U
VME slot.

TOKEN-RING RESULTS

The V/Token-Ring 4212 Owl is an ultrafast Token-Ring node controller
based on the partitioned architecture of Interphase’s proven Eagle
class of controllers. The Ow/ facilitates connectivity of UNIX® systems,
workstations, supercomputers or any other VMEbus system into

an IBM® environment using IEEE 802.5 Token-Ring. This multiple
processor design provides an elegant queued interface to the system
supporting IEEE 802.2 LLC, and a flexible 4 or 16 Mbit interface to the
Token-Ring network.

ETHERNET CHOICES

Interphase also offers two Ethernet design options. The V/Ethernet
4207 Eagle 32-bit protocol platform is the high-performance stan-
dard for the industry, and offers on-board TCP/IP support. The
V/Ethernet 3207 Hawk is designed specifically for cost-sensitive
VMEbus applications.

GET YOUR NET WORKING NOW
No matter what your networking need — FDDI, Token-Ring or Ethernet
—Interphase is ready to provide the solution. For more information

call today:
% (214) 919-9000

;:.; INTERPHASE

CORPORATION

OPEN SYSTEMS CONTROLLERS™
Disk « Tape « Networking

13800 Senlac « Dallas, Texas 75234 « (214) 919-9000 « FAX: (214) 919-9200 « NASDAQ-NMS:INPH

Interphase International

Astral House, Granville Way « Bicester, Oxon 0X6 0JT « (01144) 869-321222 « FAX: (01144) 869-247720

© 1990 Interphase Corporation. Interphase is a registered trademark of Interphase Corporation. Open Systems Controllers is a trademark of
Interphase Corporation. Specifications subject to change without notice. UNIX is a registered trademark of AT&T in the United States and other
countries. IBM is a registered trademark of International Business Machines
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PRODUCT UPDATE

Video chip set handles decompression,
special effects, and mixing in many formats

The 1750 video processor chip set
helps you mix text, graphies, and
video images in your computer-dis-
play application. The 2-chip set
comprises a microprogrammable
pixel processor for manipulating im-
age data and a display processor for
handling the video interface.

The 82750PB pixel processor chip
handles image decompression, win-
dowing, and video mixing at the
pixel level. It uses a 48-bit-wide in-
struction word and can manipulate
16-bit data on 2 independent inter-
nal buses simultaneously. Its ALU
uses 16-bit data but is configurable
to provide an 8-bit dual-add-with-
saturate operation for handling
pixel arithmetic.

The chip has an onboard 512-
word X 48-bit instruction memory
and a 512-word X 16-bit data RAM,
as well as 16 general-purpose regis-
ters. The ALU can reload its in-
struction memory from external
memory for programs longer than
512 words. The chip offers 32-bit
address and data buses to external
memory and uses a FIFO input/out-
put buffer.

To speed up processing, the pixel
processor has several common im-
age-handling functions in hardware.
These functions include a built-in
Huffman decoder, a single-cycle n-
bit barrel shifter, and a pixel inter-
polator with %e-bit resolution. The
processor also offers two loop count-

ers to save instructions during soft-
ware loops; automatic addressing of
external video memory by the I/0
FIFO buffer; and a horizontal line
counter to keep track of the dis-
play’s use of memory.

The pixel processor’s companion
piece, the 82750DB display proces-
sor, handles the timing and control
of image data. The chip has fully
programmable horizontal and verti-
cal display parameters, permitting
it to handle many display formats,
including NTSC, PAL, SECAM,
and VGA. You can also synchronize
the chip to an external video source.

You can use the data display to
display data from the pixel proces-
sor or to mix that data with an ex-

HOST ADDRESS
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You can create the core of a multiple-format video subsystem with

and special effects with a programmable display format.

Just two chips. The 1750 chip set handles image decompression, mixing,
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Commiiment
to Quality

HARTING Subsidiary Companies:
Austria/Vienna

Tel. 0222/68 68 18
Belgium/Brussels - Zellik

Tel. 02-466.01.90
France/Paris

Tel. (1) 486 323 89

Great Britain/Northampton
Tel. (06 04) 76 66 86
Hongkong

Tel. 08 52-422 18 09
Italy/Milano - Vimodrone

Tel. (2) 2740 03 00
Japan/Yokohama

Tel. 045-931.5715
Netherlands/Breda - Etten Leur
Tel. 01608-3 54 00

ol T T TN

i W'

M

USA/Chicago - Hoffman Estates
Tel. (708) 519-77 00

Agencies:

Denmark, Finland, South Africa

e Norway/Oslo

b Tel. 02-6475 90

L Spain/Barcelona

i Tel. (3) 323 20 22

‘,'. Sweden/Stockholm - Spanga
A Tel. (08)7 61 79 80

1 Switzerland/Zirich -

,"_ Schwerzenbach

i Tel. 01-8 25 51 51

|

Representatives:
PRC/Shanghai, ROC/Taipei,
ROK/Seoul, Singapore

When it comes fo quality, we
BN accept nothing less than perfec-
i tion: flawless quality. And the
only way fo achieve that is
through constant investment in
research, development and
production facilities. This commit-
ment to investment has always
been our fop priority. After all,
our customers expect nothing
less than perfect quality from
us. And we do everything we
cantoseetoitthatthat's exactly
what they get. Every day and
anywhere.

World headquarters

HARTING ELEKTRONIK GmbH

P.O.Box 1140 - D-4992 Espelkamp - Germany
Phone (057 72) 47-0 - Fax (0 57 72) 47-461
Telex 972 310-11 he d
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e All units meet MIL-T-27E
Military designation is TF5R21ZZ for
Transformers, TF5R20ZZ for Inductors

. Power of 125 Milliwatts
at 1KHz (Series 70000)
(.-310"W x .310"H x .310"D)

Max. distortion 5%

» Power of 400 Milliwatts
at 1KHz (Series 71000)

(.385"W x .385"H x .385"D)
Max. distortion 5%

Frecguency Response
+3dB, 400Hz-250KHz at 1.0
Milliwatt

Dielectric Strength
All units tested at 200VRMS

» Insulation Resistance
Greater than 10,000 Megohms at
300VDC

Operating Temperature
—55°C to +105°C

(all units can be supplied to class S
requirements, +130°C)

Terminals

Conductor is copper clad steel,
tinned 100%.

Electroplated per MIL-T-10727A and
ASTM CCS B452.

Thermal Shock
25 cycles, method 107D, MIL-STD-
202E, test condition A-1

&

PICO manufactures complete lines of
Transformers, Inductors and DC-DC Converters

Delivery—
stock to
one week

N
> N .

453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552

call Toll Free 800-431-1064
INNEW YORK cALL 914-699-5514
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ternal video source. To drive the
display, the chip has three 8-bit D/A
converters, each of which has an as-
sociated 256 X 8-bit color look-up ta-
ble. The chip supports both the
RGB (red-green-blue) and YUV
(chrominance-luminance) color maps.

The display processor provides
several hardwired functions to ease
the handling of multiple display for-
mats. The features include a 2-line
horizontal interpolator for mixing
video and graphics, a hardwired
YUV-to-RGB converter, and auto-
matic line doubling for displaying
video on noninterlaced monitors.

The pixel processor operates at
25 MHz and the display processor
at 28 MHz. These clock rates are
fast enough to provide real-time im-
age processing and display, includ-
ing handling JPEG (Joint Photo-
graphic Experts Group) image de-
compression at 30 images/sec. The
chips will not handle MPEG (Motion
Picture Experts Group) motion
video, but they will handle other
real-time video decompression algo-
rithms.

The chips come in 132-pin plastic
quad flatpacks. Samples are avail-
able now, though production quan-
tities won’t be available until the
first quarter of 1991. The display
processor costs $46, and the pixel
processor sells for $39 (10,000).
Enabling software is available, in-
cluding compression algorithms,
host-system software, and a micro-
code developer’s Kkit.

—Richard A Quinnell

Intel Corp, Box 58130, Santa
Clara, CA, 95052. Phone (800) 5,8-
4725; in CA, (408) 765-8080.

Circle No. 736

“Innovation.
Integration.

Implementation.”

The 1990/91 World
Telecommunications
Technology Seminars
sponsored by Mitel
Semiconductor

This comprehensive 1-day
seminar will highlight
innovations in new device
technology, integration for
increased functionality, and
successful implementation of
total systems solutions.
Seminar topics will include:

Network trends:

Analog... Digital... ISDN.
Global communication
standards.

Communications systems
requirements.
Implementation examples of
common communications
systems.

Plan to attend a seminar in
your area:

= Ottawa 12 Sept ‘90

= Montreal 14 Sept ‘90
= Vancouver 5 Nov "90
= Toronto 4 Dec ‘90

= Boston 22 Oct ‘90

= Reston 23 Oct ‘90

= Raleigh 25 Oct ‘90

= San Jose 21 Jan 91
= Los Angeles 24 Jan ‘91
= Chicago 28 Jan ‘91

= Dallas 31 Jan 91

To register and obtain
more information,
please call
1-800-267-6244

e i
{-}l—) MITEL

SEMICONDUCTOR
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INCO SPECIALTY POWDER PRODUCTS
RESEARGH AND DEVELOPMENT...
NEW PRODUCTS FOR NEW TECHNOLOGIES

Research, Sheridan Park, Mississauga,
Ontario, Canada. His job is to find new
uses for carbonyl technology.

Frank Heck, Technical Director, Novamet
Specialty Products Corp. Wyckoff, New
Jersey. Frank is always looking for new
ways to produce a better powder.

INCO Specialty Powder Products is continuing to
develop advanced powders and applications. Our mis-
sion is to develop new products for new technologies.
INCO SPP personnel from marketing, manufacturing
and research work together as a team, bringing to bear
their disciplines to serve you and your needs.

NEW NICKEL POWDER PRODUCTS IN
DEVELOPMENT

UFP, Ultra Fine Powder. A unique mixture of high
nickel surface area, very fine particle size (0.8 microns)
low density (0.07gm/cc) morphology and high purity.
Surface area is 3 to 5 times that of other conventional
carbonyl nickel powder. Surface resistivity in acrylics is
at 10 ohms per square. It also presents possibilities for
pasting in conductivity applications. This points to a
greater range of resistivity with other agents, especially
in thin film technology.

4SP Spherical Powder. Completely spherical and
smooth in shape. Particle sizes of 8-9 microns. It has
the potential to increase strength of P/M steel parts
compared to other nickel powders. The particle shape
presents opportunities for metal injection molding.

EDN December 6, 1990
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Victor Ettel, Director of Battery Powder UFR Ultra Fine Powder

4SP Spherical Powder

Eurof Rees, Pilot Plant Superintendent,
Clydach Nickel Refinery, Wales, U.K. Eurof
has been involved in carbonyl coating of
Substrates for more than twenty years.

George Tyroler, Technical Superintendent,
Copper Cliff Refinery, Sudbury, Canada.
George likes working on the edge of devel-
oping nickel powder products.

INTERNATIONAL RESEARCH GROUP

INCO Specialty Powder Products is conducting
research and development at the Novamet Specialty
Products Corp. in the US, at the Clydach Refinery in
Wales, UK, and Sheridan Park Corporate Laboratory
and Copper Cliff Refinery in Ontario, Canada. We are
fortunate to have some of the leading powder technol-
ogy researchers on our staff.

For more information write INCO Specialty Powder
Products, Dept. 3-90, Park 80 West-Plaza Two, Saddle
Brook, NJ 07662

INCO SPP

Park 80 West-Plaza Two, Saddle Brook, NJ 07662

Shin-Muromachi Building, 4-3 Nihonbashi-Muromachi 2-Chome,
Chuo-ku, Tokyo 103 Japan

1-3 Grosvenor Place, London SW1X7EA England

15/FI Wilson House, 19-27 Wyndham Street Central, Hong Kong
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PRODUCT UPDATE

Arcnet controller IC and pC
make up a complete 2-chip LAN node

The COM20020 Arcnet IC combines
controller and transceiver functions
in a single chip and targets low-cost
embedded applications such as
process control, factory automation,
medical equipment, and automobile
LANSs. In effect, the IC and a mi-
crocontroller compose a complete
Arcnet node. Available in both 24-
pin DIPs and 28-pin plastic leaded
chip carriers, the IC includes a
2k X 8-bit dual-port static-RAM
buffer, provides a glue-free inter-
face to most microcontrollers, and
includes a variety of hardware diag-
nostics capabilities.

On-chip buffers allow the Arcnet
IC to support zero-wait-state ac-
cesses for both itself and the atten-
dant microcontroller (including ar-

bitration). Incorporating the buff-
ers on chip also eliminates cumber-
some memory interface and related
control circuitry—a feature that
helps reduce the number of devices
required to implement an Arcnet
node by a factor of five. With the
addition of a microcontroller, the IC
provides a complete 2-chip Arcnet
node solution. ‘

The IC implements the Arcnet
token-passing protocol. Featuring a
2.5M-bit/sec data rate, the device
supports as many as 256 nodes in
a wide variety of network topolo-
gies, including rings, stars, buses,
and trees. The device also includes
a self reconfiguration protocol with
software programmable node IDs
that enables the protocol to auto-
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XTAL2
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Do- D; j<€&—>] D,-D, | I
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Support for an RS-485 differential interface, a transformer hybrid interface, or a simple
open-collector bus makes the COM20020 suitable for a wide range of applications. The IC
also directly supports connections to microcontrollers with multiplexed buses or nonmulti-

plexed ICs such as the 6801.

76

matically reconfigure the network
when nodes are added or deleted,
or when certain timeout conditions
aren’t met.

The IC includes a command-
chaining feature that speeds packet
processing and enables it to support
consecutive transmissions without
host intervention. A dual 2-level
FIFO buffer handles command
transmission and reception, and
status bits in a pipeline manner.
Therefore, the chip can receive new
packets before the interrupt for the
previous packet has been acknowl-
edged and serviced. When the IC
is used with a microcontroller
whose interrupt latency is less than
100 psec, it can process packets in-
definitely without host interven-
tion.

You can interface the controller
IC to a variety of popular microcon-
trollers, including Zilog’s Z-80, Mo-
torola’s 68XX family, Intel’s 80XX
family, and NEC’s V Series, with
no glue logic. The device automati-
cally detects microcontroller fea-
tures such as a nonmultiplexed or
a multiplexed bus and configures it-
self accordingly.

The IC also provides a flexible
media interface. The chip supports
a traditional transformer hybrid in-
terface for applications that require
long transmission distances. The IC
includes an RS-485 differential in-
terface for low power and for low-
cost applications. Finally, you can
use an open-collector mode for
short-distance applications that re-
quire a direct-line interface.

On-chip hardware diagnostics im-
prove network adaptability and fa-
cilitate fault prevention and isola-
tion. Before joining a network, the
device first checks to see if there
is any activity. Next, the device
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TWO WAYS
T0 PUT
AN ENTIRE
MIGROWAVE
LAB ON

You don't need a forklift, a strong back,
and a keen sense of balance to put an
entire microwave lab on your desk.

All you need is CAE design soft-
ware from EEsof.

Our tools realistically simulate just
about every piece of equipment in the
lab—right there inyour very own office.

From devices to circuits to subsystems.

You'll be able to create better prod-
ucts with more functions and higher
yields. Explore new concepts. Work
on projects that wouldn't even be pos-

YOUR DESK.

sible if you relied solely on the lab.

And you'll do it fast. From idea to
finished prototype in days or weeks in-
stead of months or years.

EEsof's business is software.
We've been the leader in microwave
software tools since 1984 when our
first product, Touchstone® freed you
from mainframe, timeshared comput-
ing and let you design with a desktop
workstation.

Today, our family of products, in-
tegrated through ACADEMY ™into

©1990 EEsof, Inc. EEsof and Touchstone are registered trademarks of EEsof, Inc. ACADEMY is a trademark of EEsof, Inc
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one microwave design framework, re-
duces manufacturing costs, increases
yields, and slashes adjustment, test-
ing, and design time.

Call EEsof at 1-800-624-8999,
ext. 155 or FAX us at 1-818-991-
7109. We'll send you all the facts on
our microwave CAE design tools.

That way the only things stacked
up on your desk will be letters of
praise from .
L EEsof
customers.




UPDATE

checks to see if a token is circulat-
ing. Finally, it determines if its ten-
tative node ID is the same as that
of any other node on the network.
If it is, then the device changes its
ID prior to entering the network.
The IC can also determine whether
its node is responsible for the last
network reconfiguration.

The CMOS IC operates from a
single 5V supply and has an operat-
ing temperature range of —40 to

® Highest power density
in the industry!

® Custom switchers
from stock modules

® No engineering charge
® 2 week delivery

® TUV, UL, CSA
approval

® Current mode
® Mosfet design
® All outputs regulated

and floating +85°C. The COM20020 costs $16.23
ut (1000) and is available imme-
Eall 1o e g 400'750 watts OUtp diately.—Maury Wright

Standard Microsystems Corp, 35
Marcus Blvd, Hauppauge, NY
11788. Phome (516) 273-3100.
TWX 510-227-8898.

: = 1-7 OUtPUtS
eltrori inc.
v
PO. BOX 1369 B 290 WISSAHICKON AVENUE, NORTH WALES, PA 19454

IN PA: 215/699-9261 FAX: 215/699-2310
EUROPE: Delaire * Co. Dublin, Ireland Tel: (01) 851411 Prefixes: from U.K. (0001) Int’l: +353 (1)
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HIGH FIN DENSI“ HEAT SINKS Achieve maximum heat transfer
efficiency with EG&G Wakefield
Engineering High Fin Density heat
nEnucE SIZE and GOST sinks for power-generating
components. Our 510, 511, and 512

Series standard heat sinks yield the
same thermal performance as other
heat sinks needing nearly twice as
much space.

Designed for cooling isolated power
modules, amplifiers, and other power-
generating components, these heat
sinks are manufactured with a unique
process which we developed to
maximize the surface area available —
to yield 130 sq in. of cooling surface
per linear inch of extrusion!

Available Now

Standard heat sinks in three different
profiles and several lengths are
available now from stock.

Lower Cost

Because of the substantial material
savings with these unique designs, our
High Fin Density heat sinks save on
weight and cost per unit volume. The

0"@ EG:G WAKEFIELD ENGINEERING weight savings is approximately 60%!

60 AUDUBON ROAD, WAKEFIELD, MA 01880 Call our Sales Department today for

IVEL::(617:J2545:9|00 ;::AX: (5;77; iﬁ::édnom SAN DIEGO, CA 92133 the:Rpmse 0T oilr Stocking i fioator
estern U.S. Sales ice ¢ y y o q 4s .
TEL: (619) 279-2253 » FAX: (619) 576-9286 hearest you, at (G17) 245-5900.
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The most precious thing you can own

Land . . . what else can give you so much pleasure now and for years to come?

e land we’re offering is far
om the crowds and rat race of
cities, away from noise and
pollution. It’s nature in an un-
spoiled state.

Each ranch is 40 acres or more.
A really big spread. With controlled
access that assures exclusivity
and privacy. We're up in the moun-
tains of Colorado’s glorious San-
grede Cristorange—the heart of the
Rockies. Where deer, elk, eagles,
wild turkey and other birds and ani-
mals still roam.

Very few owners will share this
part of the American Alps, and our
concept for buyers is simple: A
large, desirable piece of property,
offered with financing and full
buyer protection. You can build

3

here if and when you want. You
may use it as a base for vacations,
for cross-country skiing, hunting,
fishing, hiking, camping and all
kinds of outdoor sports and fam-
ily fun.

It’s the perfect place to acquire
a substantial part of the American
dream. Here you will taste life on
the scale it was meant to be lived.

Forbes Magazine’s division,
Sangre de Cristo Ranches, put this
project together based on the
many requests received over the
years for a really large tract of
land. Through Forbes Wagon Creek
Ranch, we're pleased to be able to
share a part of it with you and your
family. We’ve ranched this area
for almost two decades and plan to

be around for generations to
come. Our neighboring Forbes
Trinchera Ranch covers over 400
square miles, which is our firm
commitment to the future of this
unspoiled paradise in Colorado.

Ranches here start at $30,000.
It’s not a small sum. But unlike
paintings and jewelry or new cars,
this ownership extends past your
lifetime and the lives of those you
love to guarantee your own sub-
stantial heritage in America the
beautiful.

For complete information,
without obligation, call 719/379-
3263 or write to: Errol Ryland,
Manager, Forbes Wagon Creek
Ranch, P.O. Box 303
Ft. Garland, CO 81133.

CM20
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PRODUCT UPDATE

Extended modeling capabilities

increase simulator accuracy

A simulation is only as good as your
models. And your models can only
be as good as the underlying simula-
tor will allow. You can build models
for the Hilo 4 simulator using a
number of new capabilities.

Models have often been built
using either inertial or transport
delays. Inertial delays limit the
propagation of a pulse through a
gate to some minimum pulse width.
Transport delays propagate all
pulses with a gate-dependent delay.
Hilo 4 uses a 3-band paradigm that
lets you build your models to reject
too-short pulses, pass long-enough
pulses, and propagate ambiguous
pulses as unknowns.

The simulator also allows you to
build models using precise functions
for delay characteristics. These
functions can contain, but are not
limited to, such variables as tem-
perature, voltage, process, and cell
loading. You can also build your
models to incorporate pin-to-pin de-
pendencies. The models can also
emulate point-to-point variations
through the use of resistor-capaci-
tor (RC), inductor-capacitor (LC),
and resistor-inductor-capacitor
(RLC) functions.

There are more than 12,000 de-
vice models for the software.
Among these models are standard
components, hardware modeling

small feature-width ICs accurately.
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shells for the Logic Modeling (Milpi-
tas, CA) LM-1000, third-party mod-
els, C models, Altera and Xilinx
PLD models, and foundry sup-
ported ASIC libraries. The com-
pany also offers a modeling service.

The simulator runs behavioral
and structural models built using
the company’s own proprietary
Genrad Hardware-Description Lan-
guage (GHDL) models. The simula-
tor uses the CAD Language
Systems (Rockville, MD) VHSIC
Hardware-Description Language
(VHDL) front-end to compile
VHDL models to an intermediate
format. Internal software trans-
lates the intermediate models into
GHDL. The simulator accepts
VHDL models that conform to a su-
perset of the VHDL models you can
synthesize, using the Synopsys
(Mountain View, CA) synthesis
software.

You can debug GHDL and
VHDL models using a source-level
debug capability. This debugger
lets you use breakpoints, single-
stepping, variable examinations,
and variable modification. By
changing variables during a simula-
tion, you can experiment with your
design.

To describe stimuli and response,
the Design Waveform Language
(DWL) also incorporates behavioral
features such as procedures, proc-
esses, and functions. If you know
the behavioral circuit is correct, you
can write behavioral stimuli and use
a learn capability within the DWL
to capture the response. You can
then use these learned patterns to
verify synthesized structural imple-
mentations.

System Hilo 4 contains a range
suite of design tools. The suite com-
prises the Hisim logic simulator for
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HEXFET"
Electrical Defects
20} (PPM) Ll —]

1986 1987 1988

The Most Demanding AOQLs. ‘The Most Part Numbers. The Most Parts Shipped.

TheMOSTFEE.

[fyou're looking forthemost  n-channel 60to 1000v HEXFET.
from the power MOSFETsyou ~ Wealso offer p-channel, current-
design in, get IR HEXFETs. The  sense and logic level FETs ina
power MOSFETs withmore of  variety of industry-standard and
everything. custom packages.

Performance. Nobody has Volume. Year after year,
the outgoing quality levels IR almost twice as many IR HEX-
has. Nobody has the electrical ~ FETs are designed in, specified,
specs. The avalanche ratings. < ordered, and shipped
The reliability. Nobody i A ‘_VQS any other brand.

Part Numbers. ~ Making them
Nobodyhasa A5 the most wanted
broader line than \Q R power MOSFETS in
IR. Andnotjustin =~ (¥ A\ the world.

ISR Internatlonal Rectifier

WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, U.S.A. (213) 772-2000. TWX 910 348-6291, TELEX 472-0403. EUROPEAN HEADQUARTERS: HURST GREEN, OXTED. SURREY RH8 9BB, ENGLAND TELEPHONE (0883) 713215, TELEX 95219
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175 Watts to 500 Watts

MIGHTY
OMALL.

Pack the most power into the
smallest space with
Xentek's new line <
of 100kHz current-
mode, quad-output
switchers.

The SX Series is
available in 10
power levels from

Check it out for your application:
u Up to 3.0 Watts/in®.

Outputs.

W Thermal Protection.

®m Reverse Voltage

175W to 500W with dozens Protection.
of standard output ® Two-year Warranty.
combinations. ® UL, CSA, TUV.

Xentek

760 Shadowridge Drive e Vista, CA « (619) 727-0940 « Fax: (619) 727-8926

CIRCLE NO. 32

W Four Regulated, Adjustable

* ® On-board EMI Filtering.
® Overload Protection.

® Overvoltage Protection.
®m Low PARD. (0.3%max.)

UPDATE

design verification; Hitime for tim-
ing analysis; Hifault for fault grad-
ing; Hitest for test pattern genera-
tion; and Hichip for hardware mod-
eling.

System Hilo 4 uses the Motif user
interface and offers a tight integra-
tion with the Valid Logic (San Jose,
CA) software system. In addition,
Logic Automation (Beaverton, OR)
models work with the simulator.

The software runs on worksta-
tions from DEC, HP/Apollo, IBM,
Intergraph, NEC, and Sun. The
software costs about $18,000 and
will be available in the first quarter
of 1991.—Michael C Markowitz

GenRad Inc, 300 Baker Ave,
Concord, MA 01742. Phone (508)
369-4400.
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Ly Sz PLDGATES

*IMPROVE PRODUCTIVITY

Throw Away Your Manuals
Throw Away Your Batch Files
End Command Line Drudgery

Integrated Environment For OrCAD CAE
Mouse Picks Lists For Every Parameter

DC-DC Converters
DC-DC Regulators
DC-AC Inverters

Does Not Impact Working RAM

Plot Spooler, Stuff File Maker, 100 Page Manual
Extensive On Line Help With Hints And Tricks
File Picker, Auto Directory/Extension Management

*3(0 day money back guarantee

F

QP Velotec, Inc.  Anaheim, Ca.  (800) 966-8865

CIRCLE NO. 33

© 1987 ERG Inc. 87-A

" Endicott Research Group.Inc.

2601 Wayne Street, P.O. Box 269, Endicott, NY 13760
607-754-9187 FAX 607-754-9255 TWX 510-252- 0155

For orders up to $250 ks
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The
thifficult
approach.

Supplier A

Supplier E Supplier B

Your
Design
Solutions

Supplier D Supplier C
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The Oki Appro

Oki’s Problem-Solving
Resources Point the Way

With the Oki approach, you don’t have
to search in different directions for design
solutions. Because we provide the breadth
of problem-solving resources you need for x.
IC, ASIC, board, and even complete system Techn()logles
solutions. We call our approach “Transform-
ing Technology into Customer Solutions.”
And it works.

We begin by fully
understanding your
unique problem. Then,
together, we explore
Oki’s wide-ranging

Customer

resources in technology, product, design,

manufacturing, R&D, and support. We mix

and match the options —looking for the

combination that best transforms your

problem into a cost-effective, value-added PrOdUCts
solution. And we support you every step

of the way.

So you can take the :
difficult approach and DBSIQH
work with multiple
suppliers. Or you can
take the Oki approach
and work with multiple
resources like these:

Transforming Technology into Customer Solutions
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ach.

R&D

Support

Solutions

Manufacturing

Leading-Edge Technologies:

* Process: TTL, ECL, CMOS, BiCMOS, GaAs
* Packaging: SIMM, COG, COB, flip-chip,
TAB, multi-chip module

Product Breadth:

256K, 1Mb, 4Mb DRAMs, SIMMs * 1.0pum
and 0.8m Sea-of-Gates, Standard Cells, Gate
Arrays, full custom ¢ 4-bit to 32-bit MCUs

* Speech synthesis/recognition* VF/LCD
drivers* DSPs+ PCB

Design Assistance:

* 24-hour, state-of-the-art design centers

* Industry-standard tools * Comprehensive
design support ¢ Extensive cell libraries

High-Volume Global

Manufacturing: i
* US.* PuertoRico i
* Europe* Asia =7

Across-the-Board R&D
Commitment:

* Technology * Products* Packaging
* Manufacturing * Design tools

Companywide Quality Support:
* Partnership attitude * Local warehousing
* JIT programs * Rapid response

Ready for the easier approach to design
solutions? Call Oki today.

EDN December 6, 1990

OKI
Semiconductor

CA Irvine 714/752-1843, Tarzana 818/774-9091, San Jose 408/244-9666 FL Boca Raton 407/394-6099
GA Norcross 404/448-7111 IL Rolling Meadows 708/870-1400 MA Stoneham 617/279-0293 MI Livonia 313/464-7200
NY Poughkeepsie 914/473-8044 PA Horsham 215/674-9511 TX Richardson 214/690-6868
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" Powerin design
Speed inproduction

Stag’s ZL30A offers total PLD programming support

Stag Microsystem’s model ZL30A is the first dedicated Logic Programmer
of its kind that not only supports programming of PLDs, EPLDs, and
GALs*, in a variety of 20, 24, 28 and 40 pin DIP, but also supports
programming of the latest surface mounted PLCC/LCC devices.

Stag's ZL30A contains features that have made it the industry standard
in both engineering and production environments. Salient among these are:
® Powerful easy-to-use editing capability ®Super fast programming speed
@ Stand alone or remote control operation ® Comprehensive device library
® Handler interface capability to support DIP or PLCC/LCC devices @1/0
formats include JEDEC, Signetics and X-Plot @ Compatible with CUPL*
software compiler ®RS232C, IEEE-488 and handler control interface ports
standard @ Expansion modules accommodate 40 pin DIP and a range of
surface mounted devices @ Stringent in-program checks including
continuity and connect tests are automatically performed to guarantee error
free stand alone or handler operation @ Supports Test Vectors
® Turn-Key handler interface kits ®Worldwide sales and service support.

Headquarters/

Western Regional Office Eastern Regional Office

St?)% Microsystems, Inc. Stag Microsystems, Inc. Og

1600 Wyatt Drive 3 Northern Blvd., Ste. B1

Santa Clara, CA 95054 Amherst, NH 03031 Sophestcatad systes for the disceming engneer

Tel: (800) 227-8836 Tel: (800) 222-STAG “GAL is a trademark of the Lattce Corp.
Tel: (408) 988-1118 Tel: {603} 673-4380. “CUPL 1 a wademark of Assisted Technology

|
.|
!
|
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High-Speed Amplifiers

WBO0S5 WAO1

CURRENT TRANSIMPEDANCE
BUFFER AMPLIFIER
» 10,000 V/us Slew Rate » 4,000 V/us Slew Rate
» 1 Amp Output (1.5 A Pulse) » 400 mAmp Output
» +5to+15 Supply » +12to+15 Supply
» 70 MHz Full Power Bandwidth » 40 MHz Full Power Bandwidth
» Up To 15 Watts Dissipation » Up To 10 Watts Dissipation
3 l’LH4.012\I e
[ s o
12 * ldema . Ty
7.5 : uuoos»'|| WBOS5 7.5 - :' o 0.31'
|
\ I /
SR e ST . ’
Vins > '\ LH4011 ‘\\ V/ns : cucz00 7 W:;)l
\ i 2 \ ADgs10 ,/
2.5 - \\ * -—__'\, 2.S~\‘—’
~ L\H0063 ELZOOE b
0 T 0
0 25 5 75 1 0 1 12 3 4
o AMPS o AMPS
APPLICATIONS
LASER DIODE DRIVERS LASER DIODE DRIVERS
SONAR TRANSDUCER DRIVERS VIDEO AMPLIFIERS
PIN DRIVER WAVEFORM GENERATIORS
To Place An Order Call 2 "Il To receive
602-742-8601 H-Pﬂ == [l your copy of our
H tech , 8 High Performance
For Applications . : DEDICATED TO EXCELLENCE f: ‘”- Amphﬂer HandbOOk
Assistanice Call.  ~— ~ _ APEX . I8 please call toll free
1-800-421-1865 CORPORATION i 1-800-448-1025
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Other 16-bit
MiCrOProcessors consume power
like there’s no tomorrow

In fact, the 80C186EB provides the
lowest power consumption of any
16-bit integrated microprocessor.
Intel achieved this feat in
three ways. First, the 80C186EB is designed to

run on as little as 3 volts. Next, its power
management capabilities allow the processor
and peripherals to be placed in various degrees

©1990 Intel Corporation

of power-down. And finally, its fully static design
can vary operating frequency from 0 to 16 MHz
to efficiently meet specific power consumption
and speed requirements.

Simply put, the 80C186EB uses only the
current needed—and not a microamp more.

All this translates into longer operating
time under battery power for portable




The 80C186
consumes it like there’s
Nno power (omorrow.

applications. So some applications that could 80C186 “Solutions for Success” materials with

never be portable before, can be portable now. information on the entire 80C186 Family and
And the 80C186 Family doesn’t stop with development tools. Do it today. Your applica-

the 8OC186EB. Its new modular design allows tions will consume less power tomorrow.

for quick product proliferations to suit your

application-specific needs. " 5
So call Intel at (800) 548-4725. Ask for In
Literature Packet #1LA59, and we’ll send you the
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Do you ever won-
der where all Ay
those little, black
plastic-and-silicon
ICs end up after
they roll off the as- -
sembly line? The -
answer is, in some
pretty innovative
and unusual
places. L

INTEGRATED CIRCUITS

[Csmove into
a variety of
new applications

Charles H Small, Senior Editor

verybody knows ICs are every-
where, but some of their applica-
tions might surprise you. For exam-
ple, new driver ICs are at the heart
of the remarkable recent advances
in LCDs. These displays allow
manufacturers to squeeze a full-
function personal computer into a
briefcase.

Masterminding Grid System’s
(Fremont, CA) 1810 notebook-sized
computer’s 10-in. LCD is Cirrus
Logic’s CL-GD6/620 LCD-driver
IC. The LCD driver, in conjunction
with a 10-MHz NEC V,, uP, gives
the $2895 diminutive computer a
complete IBM EGA display.

Recently introduced ICs are lurk-
ing inside some futuristic-looking
products for engineers, too. For ex-
ample, the Ramtek (Santa Clara,
CA) Millennium image processor
uses a Texas Instruments 34020
DSP pP to perform imaging func-
tions, such as FFTs and convolu-
tions, as well as graphics. The DSP
pP combines specialized signal-
processing instructions, and inter-
nal hardware, with general-purpose
data-processing wP facilities. Thus,
the wP can perform DSP and con-
ventional processing. For example,
the processor also mates with MIT’s

X-Window System—a graphical
user interface for networked Unix
computers.

We all knew that eventually
semiconductor companies would
pack a supercomputer into a chip,
giving engineers awesome power
right on their desks. Now Texas In-
struments claims to have done just
that for engineering workstations.
Three-D graphics workstations,
like the Silicon Graphics’ (Mountain
View, CA) Iris II, use a 320C20 to
perform graphics operations as fast
as a supercomputer does.

ICs have also benefited consumer
products. They’re included in prod-
ucts people use everyday. For ex-
ample, they run automobile fuel-
injection systems, antilock brakes,
and automatic transmissions. In ad-
dition to these glamorous tasks, ICs
are performing more mundane, but
nonetheless important, jobs in mod-
ern automobiles.

BMW (Munich, Germany) and
Analog Devices have jointly devel-
oped the AD22001 filament-sensing
IC. This 5-channel device monitors
as many as five lamp filaments to
ensure that the lamps work. The
IC checks lamps that are either on
or off. Thus, drivers can be sure
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To make sense of the
complicated color files
printers must print out,
they need lots of smarts.
This color printer has an
internal RISC pP proc-
essing files.

that an unilluminated trouble light
is out because there is no trouble,
not because the lamp is burned out.

Meanwhile, anyone who has used
a cellular car phone while driving
knows that interference frequently
obscures the voice reception. A
Texas Instruments fixed-point DSP
pP in the Ericsson GE (Bohemia,
NY) Hotline carphone works in real
time to clean up transmissions. The
pP handles all of the functions that
the Electronic Industries Associa-
tion stipulates for bandpass filter-
ing, syllabic companding, pre-em-
phasis, de-emphasis, limiting, and
post-limiting filtering. The chip also
generates and decodes DTMF sig-
nals. Further, the chip provides
echo suppression and a total loop
attenuation of at least —40 dB in
its ADC/DAC path, allowing you to
make phone calls hands free.

The talk of the town

The videophone is finally here—
but not quite in the form science-
fiction writers envisioned. Over-
coming the phone lines’ limited
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bandwidth to transmit a wide-

bandwidth video signal is no mean
feat. A Texas Instruments 320C25
DSP pP compresses video images
in real time so that the Videotele-
com Co (Riverside, CA) Conference

Squeezing a full-function PC
into a notebook-sized case, the
Grid Systems’ 1810 uses a
10-in. LCD.
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The pressure to
squeeze a full-
function PC into
a briefcase has
prompted remark-
able advance-
ments in LCDs
and LCD-

driver ICs.

System 300 can give conferees a vis-
ual link over conventional phone
lines. The system can send both live
TV “snapshots” and graphical mate-
rial bidirectionally between confer-
ees. However, live, 30-frame/sec
video over conventional phone lines
is still a dream.

Further, the scourge of the 80s
has become the darling of the 90s.
Answering machines are like opin-
ions: everybody has one. Having
wormed their way into our affec-
tion, answering machines are ac-
quiring new responsibilities. Now
they can handle digital communica-
tions, such as fax transmissions or
FSK data, as well as voice. For ex-
ample, the Phonemate (Torrance,
CA) Adam is an all-digital answer-
ing machine that uses its Texas In-
strument’s TMS320C17 DSP P to
perform audio signal-processing

Sensitive isolation amplifiers
and a D/A converter, mounted
in a waterproof box, allow sci-
entists to snoop on the electric
fields that stingrays generate
when mating.
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chores, such as companding, as well
as manage a pair of RS-232C ports.

Printers are becoming as smart
as answering machines. Transform-
ing complex images, such as Post-
seript files, into something that a
color printer can actually print re-
quires considerable processing.
Consequently, Seiko’s (Torrance,
CA) latest Colorpoint PS Series of

A chip, originally designed as an FM
demodulator, detects fishes’ electric fields
and allows this fish finder to display their
location, along with a profile of the
bottom, on its screen.

desktop color printers uses an Intel
80960 reduced instruction-set com-
puter (RISC) pwP to execute
Pheonix Technology’s (Norwood,
MA) Phoenixpage conversion pro-
gram internally.

The printers have 300-dpi resolu-
tion, and various models produce
the usual A- or B-size images ($6999
and $9999, respectively). There are
also “super-A” and “super-B” sized
drawings that are as large as stan-
dard magazine pages. Because the
printers can convert Postscript files
internally, you can connect them to
virtually any computer.

The security industry is also be-
coming more intelligent. Polaroid
(Cambridge, MA) is doing its bit to
help mankind in its never-ending
search for identity. Using an elec-
tronic medium instead of film, Po-
laroid’s ID-2000 digital security and
identification system electronically
processes individual portraits, per-
sonnel information, and signatures
to produce tamp@r-resistant ID
cards instantly. The device uses a
Texas Instruments TMS320C25
DSP pP for image and data com-
pression.

What you see is what you get

ICs are in the eyes of NASA’s
proposed space station. General
Dynamics Convair Div (San Diego,
CA) will soon flight-test an ad-
vanced image processor for the
space station. The image processor
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is a 22-pP system. It uses Inmos
Transputers and a distributed Ada
runtime software system to achieve
200M-flops, 200-MIPS perform-
ance.

If you want to monitor fish activ-
ity, you have to be able to find
them. Find them, that is, if you
were careless enough to lose your
fish in the first place. The Techson-
ics’s (Eufaula, AL) Hummingbird
Dimension 3 Sonar Fish Finder lo-
cates fish and places them in three
categories; small, medium, and
large. It also displays a map of the
bottom of the body of water. Unlike
other fish finders, it can do this
either obliquely or straight on. The
fish finder uses a Signetics NE604A
low-power, FM-IF demodulator
that detects the RF signals which
indicate the presence of fish. (See
box “Animal magnetism and other
electronic wonders” for more fun
fish facts.)

On a more serious note, steady
advances in rugged, low-power ana-
log ICs are improving established
industrial devices as well as scien-
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For more information . . .

For more information on the ICs discussed in this article, circle the appropri-
ate numbers on the Information Retrieval Service card or use EDN’s Express
Request service. When you contact any of the following manufacturers di-
rectly, please let them know you saw their products in EDN.

Inmos Co
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Analog Devices

1 Technology Way
Norwood, MA 02062
(617) 329-4700
Circle No. 676

(719) 630-4000
Circle No. 678

Cirrus Logic Inc
1463 Centre Point Dr
Milpitas, CA 95035
(408) 945-8300

Circle No. 677

Signetics Co
Box 3409

(408) 991-2000
Circle No. 679

Colorado Springs, CO 80935

Sunnyvale, CA 94088

Texas Instruments Co
Box 655012

Dallas, TX 75265

(214) 995-2011

Circle No. 680

tific instruments. A common posi-
tion-sensing device for industrial
electronics is the linear variable dif-
ferential transformer (LVDT). The
Lucas Schaevitz (Pennsauken, NJ)
Accu/Sens series of LVDTs meas-
ures ranges from as wide as =10
in. to as narrow as =0.050 in. to
an accuracy of 0.125% of full scale.
As well as being rugged, the units
are temperature and shock resis-
tant.

Unlike older units, this series

produces a simple =10V output sig-
nal that is proportional to measured
displacement. Older units devel-
oped complex ac-waveform outputs.
The key component for the new
units’ performance is an Analog De-
vices AD598 LVDT signal condi-
tioner. EDN

Article Interest Quotient
(Circle One)
High 518 Medium 519 Low 520

Animal magnetism and other electronic wonders

Some alarmists are concerned that modern electron-
ics allows snooping into our most intimate secrets.
If stingrays could talk, they’d agree. Researchers
have discovered that stingrays, sharks, and related
animals possess a “sixth sense.” These animals can
perceive electric fields with organs called Ampula
of Lorenzini. Discovering if elasmobranchae use ani-
mal magnetism to detect potential mates meant that
researchers had to simulate precisely the tiny nV/m
field these animals generate underwater.

It turns out that female stingrays, lying buried
in the sea bottom during mating season and other-
wise invisible, produce a characteristic electric field
associated with their breathing. One thedry postu-
lates that male rays in the area sense this field and,
their ardor sparked, come like a flash to the buried
female.

Testing this theory involved first making a system
that could record and then play back the stingrays’
signals. The stingrays generate a very weak, 500

nV/m de electric field modulated at less than 1 Hz.
(For comparison, the mean field intensity of the
earth at sea level varies between 100 and 300 nV/m.)

Researcher Timothy Tricas of the Washington
University School of Medicine coupled a Compaq
(Houston, TX) laptop computer with an Analog De-
vices AD7845 12-bit DAC and AD210 isolation am-
plifiers. He enclosed the resultant system in a water-
proof plastic housing. He tested various frequencies
and found that the male rays did indeed respond.
When they came within a few meters of the buried
electrodes, they dug in vain looking for the elusive
female. Female rays were also attracted by the sig-
nals, burying themselves nearby.

The findings of this “sixth-sense” experiment may
have more timely uses for humankind. For example,
electric fields in the earth change before an earth-
quake and some animals and fish are able to detect
this.
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SSPCs REPLACE
CIRCUIT BREAKERS
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Solid-State Power Controllers
(SSPCs) replace electromechanical
circuit breakers in land, sea, air, and
space vehicles. They provide status
outputs and permit logic input con-
trol. DDC’s 28 Vdc, SSP-21110
series, can be remotely located near
the load because of the digital controls
they support. The series offers five
models, differing in rated current, so
that fault ("instant trip") and true 12T
trip characteristics can be selected to
protect wiring and loads.

Utilizing power MOSFET
switches, these power controllers
offer low "ON" resistance, low volt-
age drop, high "OFF" impedance, and
low power dissipation. Built with
power MOSFETs and custom
monolithics many options such as I2T
trip curve tailoring, output rise and

ILC DATA DEVICE
CORPORATION

For Sales Contact Circle No. 5

F

e True 1°r
e CPU Control and Status
e Built-In-Test (BIT)

-

fall times, and a variety of custom
current ranges are possible. They
offer small size, low power, and high
reliability, since there are no
mechanical parts.

Built-In-Test (BIT) has been
provided to monitor, in real time, the
status of the internal circuitry as well
as circuitry external to the SSPC. This
BIT monitors reverse current flow,
MOSFET failure or degradation, unit
overtemperature, and control circuit

failure. The status outputs also pro-
vide BIT and an indication of light
and heavy overloads as well as mini-
mum load current. The status lines are
TTL/CMOS compatible in order to
support microprocessor or logic in-
tegration of a consolidated electrical
load management center (ELMC) of
control.

The SSP-21110 series will operate
over the full military temperature
range from -55°C to +125°C.
Military screening and optional
packaging are available upon re-
quest. The SSP-21116, 270 Vdc,
series, will be available before the
end of the year.

Please contact Steve Friedman at
(516) 567-5600 extension 381 for
further information concerning the
SSPC products. a

HEADQUARTERS AND MAIN PLANT: ILC Data Device Corporation, 105 Wilbur Place, Bohemia, NY 117186,
(516) 567-5