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BUT YOU 
SEE IT 

DIFFE NTLY 
- Look at it this way. 

The first thing you'll see is a 
flat-out screaming data mover. 
Namely, Motorola's 68340 

Integrated Processor with OMA. 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
Interadive multimedia machines. Or applica
tions like yours. Say, for instance, optical drives, 
laser printers, hand-held computers, telecom
munication switches and line cards, workstation 
1/0 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 OMA (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 1/0 
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 power, 
the 68340 doesn't use 
much at all. In fad, its 
low power consumption 
and standby mode 
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make it perfect for a 68340 Integrated Processor with DMA 

wide variety of battery-powered applications. 
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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. 

® ltllOTOROL.A 

•Limited quan tities 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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The phone book is full of 
magnetics suppliers. But one call -
to Dale® Electronics - can add 
more than just a supplier to your 
next project. 

We have the breadth of line, 
the staff and the facilities to deliver 
the exact part you need, exactly 
on time. We can document this in 
many ways - including a customer 
list full of firms who've proven it's 
more efficient to turn in-house 
magnetics production over to us. 

So tell us your needs: A molded, 
shielded inductor, a MIL-C-15305 

Dale· can. 

model, a high-volume, roll-coated 
choke, a custom switch model 
design. Off-the-shelf or one of a 
kind , Dale can be the partner 
you need to provide time-saving , 
cost-efficient magnetic components. 

Circle No. 1 

Call today or write for a copy 
of our expanded Magnetic 
Components Catalog . 
Dale Electronics, Inc ., 
East Highway 50, PO Box 180, 
Yankton , South Dakota 57078-0180. 
Phone: 605-665-9301 . 

A COMPANY OF 



SBE ... At the Core of WAN Interface Solutions 

Circle No. 2 

The SBE VCOM-4 Multiprotocol 
Communications Controller 
... todays high-performance, 
cost effective WAN interface. For 
price-performance in a single 
VMEbus communications control
ler, nothing equals the new SBE 
VCOM-4. 

This exclusive SBE card features 
four 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: • Two channels at Tl speeds. 
• All four channels can operate 
with sustained throughput at 
speeds up to 768 Kbps, interfacing 
to fractional Tl services or 56/64 
Kbps lines. • 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. 

Communications & 
Rea/.-time Solutions 



TOAT-R512 
Accuracy 
(dB) (+ /-dB) 

0.5 0.12 
1.0 0.2 
1.5 0.32 
2.0 0.2 
2.5 0.32 
3.0 0.4 
3.5 0.52 

TOAT-124 
Accuracy 
(dB) (+/-dB) 

1.0 0.2 
2.0 0.2 
3.0 0.4 
4.0 0.3 
5.0 0.5 
6.0 0.5 
7.0 0.7 

PRECISIOll 
TTL-COllTROLLED 

ATTEllUATORS 
upto35dB 

10 to 1000MHz 

ono/$5995 
TOAT-3610 
Accuracy 
(dB) (+ /-dB) 

3.0 0.3 
6.0 0.3 
9.0 0.6 

10.0 0.3 
13.0 0.6 
16.0 0.6 
19.0 0.9 

TOAT-51020 
Accuracy 
(dB) (+/- dB) 

5.0 0.3 
10.0 0.3 
15.0 0.6 
20.0 0.4 
25.0 0.7 
30.0 0.7 
35.0 1.0 

Now ... precision TTL-controlled attenuators 
accurate over 10 to 1000MHz and -55 to +100°C. 

Four models are available in the new TOAT-series, each with 3 
discrete attenuators switchable to provide 7 discrete and accurate 

attenuation levels (see chart). Cascade all four models for up to 
64.5dB control in 0.5dB steps. Custom values available on request. 

The 50-ohm TOAT-series performs with 6µsec switching speed 
and can handle power levels up 
to OdBm. Units are housed in a 

rugged hermetically-sealed T0-8 
package to withstand the shock, 

vibration, and temperature 
stresses of MIL-STD-883. Con
nector versions are available. 
Take advantage of the $59.95 

bold faced values are individual elements in the units 

(1-9 qty) price breakthrough to stimu
late new applications as you implement 

present designs and plan future systems. 
finding new ways ... 

setting higher standards CIRCLE NO. 90 

t;;I Mini-Circuits WEACCmAMERICANmRESS 

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

F 140 REV. ORIG. 



SPDT switch <le to 5GHz with built-in driver 

4 

Truly incredible ... a superfast 3nsec GaAs SPOT reflective 
switch with a built-in driver for only $19.95. So why bother 
designing and building a driver interface to further complicate 
your subsystem and take added space when you can specify 
Mini-Circuits' YSW-2-50DR? 

Check the outstanding performance specs of the rugged 
device, housed in a tiny plastic case, over a -55° to +85° C 
span. Unit-to-unit repeatability for insertion loss is 3-sigma 
guaranteed, which means less than 15 of a 10,000-unit 
production run will come close to the spec limit. Available for 
immediate delivery in tape-and-reel format for automatic 
placement equipment. 

CIRCLE NO. 91 
finding new ways ... 

setting higher standards 

SPECIFICATIONS 
YSW-2-SODR de- 500- 2000-

500MHz 2000MHz 5000MHz 

Insertion loss. typ (dB) 0.9 1.3 1.4 
Isolation, typ(dB) * 50 40 28 
1 dB compression, typ 20 20 24 

(dBm@ in port) 
RF 1nout, max dBm 22 22 26 

(no damage) 
VSWR (on), typ 1.4 
Video breakthrough 30 

to RF, typ (mV p-p) 
Rise / Fall time. typ (nsec) 3.0 

* typ isolation at 5MHz 1s 80dB and decreases 
5dB / octave from 5-1 000 MHz 

r;;:1 Mini ·Ci rcu itsWEACCEPTAMERICANEXPRESS 

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

F141 REV. ORIG. 
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On the cover: Part 1 of EDN's Product 
Slwwcase 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 
innovative and unusual applications for 
/Cs (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) 

WBPA i\BP 

EDN December 6, 1990 

DESIGN FEATURES 

Integrated Circuits 

ICs move into a variety of new applications 90 
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 
system design tasks 

132 

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 
fast and dense circuits 

162 

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 
of applications 

194 

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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y.llATl•AL 
i1 ~~~!a~~!!: r 6504 Bridge Point Parkway 

Austin, TX 78730-5039 

National Instruments Italy (02) 4830 1892 
National Instruments France (I) 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) 
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Continued from page 5 

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

EDN magazine 
now offers 

Express ~equest, 
a convement way 

to retrieve product 
information by 
phone. See the 
Reader Service 

Card in the front 
for details on how 

to use this free 
service. 

ExQress11111~ 
Request If 

EDN December 6, 1990 

EDN 
Magazine a :difion 

December 6, 1990 

EDITORS' CHOICE 
Power-supply IC 

PRODUCT UPDATES 
8088- and 80386-based PCs 
Layout-rules checker 
FPGA family 
IC layout tools 
Video chip set 
Two-chip LAN node 
Logic simulator 

PRODUCT REVIEWS 

Integrated Circuits 

Microprocessors, RAMs, ROMs, power transistors, all 
monolithic function chips. 

Power Sources 

All types of power supplies, including batteries. 

Hardware and Interconnect Devices 

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

Software 

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

57 

58 
60 
62 
66 
72 
76 
80 

97 

141 

173 

201 

Continued on page 9 

Cahners Publishing Company, A Division of Reed Publishing USA D Specialized Business 
Magazines for Building & Construction D Research 0 Technology D Electronics D Computing 
D Printing D Publishing D Health Care D Foodservice D Packaging D Environmental 
Engineering D Manufacturing D Entertainment D Home Furnishings D and Interior Design . 
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Ease-of-use + Power = 
Productivity 

In today's tough design 
environment, good engi
neering tools aren't good 
enougn. 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 
ma 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 pnnter drivers, a 
dozen plotter drivers. 
We conform to your 
system better than any
one. 

• Complexity: 4000 + sheet 
design 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 
colors 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. 

Get our No-risk, Demo 
Disk 

Try before you buy. Get 
our free demonstration 
disk and see for yourself 
the solid performance SDT 
III 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 24nour 
BBS. 

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

Call today for your FREE Demo Disk! 

8 CIRCLE NO. 93 

If you would like more informa
tion about this or any other Or
CAD product, contact your local 

OrCAD representative. 

I. WA, OR, MT, 
ID, AK 
Seltech, Inc. 
(206)746·7970 

9. IN, OH, KY, WV, 
W. PA 
Frank J. Campisano 
(513)574-7111 

2. N . CA, Reno NV 10. VA, TN, C, SC 
Elcor Associates Inc. Tingen Technical 
( 408)980-8868 Sales 

3. So. CA 
ADG 
(714)897-0319 

4 . Las Vegas, UT, AZ, 
M, CO 

Tusar Corporation 
(602)998-3688 

(919)870-6670 

11. FL 
High Tech Support 
(813) 855·5254 

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

5. ND, SD, MN, W. WI 13. DE, MD, DC, E. PA, 
Comstrand, Inc. NJ, NY 
(612)788-9234 Beta Lambda, Inc. 

(201)446-1100 
6. NE, KS, IA, MO 

Walker Engineering 14. CT, RI, MA, VT, 
(913)888-0089 H , ME 

7. TX, OK, AR, LA 
Abcor, Inc. 
(713)486-9251 

8. Ml, E. WI, IL 
MacKellar Associates 
(313)335-4440 

DGA Associates 
(617)935-3001 

15. BC, AB, SK, MB 
lnterworld 
Electronics, Ltd . 
(604) 984-4171 

16. 0 , PQ & Marihmes 
Electralert, LTD. 
(416)475-6730 
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CAUGHT 
IN MIDSTREAM WITHOUT 

A SOLUTION? OUR 
HIGH PERFORMANCE FAMILY 

SHOWS YOU THE WAY. 
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 / ''""' 
frontier of 32-bit. 

MOTOROLA'S PATHWAY 
TO PERFORMANCE™ TAKES YOU 

FROM WHERE YOU ARE 
TO WHERE YOU WANT TO BE. 

The newest 8-bit solution on 
Motorola's Pathway to Performance 
is our 68HC711K4. With twice the bus 
speed of any original HCll Family mem
ber, powerful on-chip peripherals, and 24K 
ofEPROM. 

From 8-bit, step right up to Motorola's ,,..-·""' 
blistering new 68HC16. The world's first .. -""""' 
16-bit microcontroller with powerful ~/" 
control-oriented DSP instructions 
on-chip and full upward source code 
compatibility with our industry-standard 
8-bit family. 

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. 
''".'t_.., ,,,, 

........... WE'LL KEEP YOU MOVING 
... IN THE RIGHT DIRECTION. 

Unprecedented migration to high 
performance. Unparalleled quality. And a 

relentless dedication to customer satisfaction. 
.. It's all part of Motorola's exciting new 
··-. ·-.. Pathway to Performance. 

I 

The best way for you to stay a step 
ahead in the market today. 

-------------------------------------, 
To receive m ore information concerning Motorola's 

Pathway to Performance, please complete and return 
this coupon to: EDN12/ 6/ 90 

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

Name ________ ____ _ 

Company _ _ _____ ___ _ 

Title ___________ ~ 

Address __________ _ 

City ____________ _ 

___ Phone ____ _ 

L------------------------------------------

THE PATHWAY TO PERFORMANCE. 

® MOTOROLA 
© 1990 Motorola, Inc. 
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The UNIX based DECstation™ 5000 Workstation 
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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 

to prove it. 

PERFORMANCE SUN IBM 

UNIX based applications, includ

ing the industry's most popular 

MCAD and EDA applications. 

Example #3: PowerFrame™ for 

Design Integration. 

DECstation 
COMPARISON SPARCstation 1 + CHART (1) 

320/520 5000 ex 

With Digital's 

Power Frame 

design frame

work, you can 

easily integrate 

the DECstation 

5000 worksta

tion with your 

existing UNIX 

based EDA and 

MCAD systems. 

PowerFrame is 

the most widely 

Graphics & 
0.24 0.71 1.59 Windowing (2) 

Integer 1.04 (3) 1.34 1.61 

Floating 1.10 (3) 2.6 1.7 Point 

Overall 0.65 1.35 1.63 Performance 

(1) AH data normalized to DECstation 3100. Comparable configurations tested . Geometric mean used to 
combine results . Performance will vary depending on applications and environment. (2) Graphics and 
windowing data measured using X11perf benchmark. CPU Integer and Floating Point performance 
measured from running SPEC Vt.O workload. (3) SPEC performance estimate based on SUN 4/330 results 
published by Sun Microsystems, 1nc. 

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 

used framework for heterogeneous 

design management. 

And, ofcourse, as theleader 

in integrated multi-vendor 

pe. 
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 

a leader. Digital 
lias 

it 
now. 

©Digital Equipment Corporation 1990. The DIGITAL logo, Digital has it now, DECstation and PowcrFramc are trademarks of Digital Equipment Corporation. UNlX is a registered 1rademarkof AT&T. SPARCs1a1ion is a trademark of SUN 
Microsystems, lnc. SUN is a registered trademark of SUN Microsystems, Inc. lBM isa registered tnldemark of Internat ional Business Machines Corporation. SPEC is a trademark of Standard Performance Evaluation Corporation. 13 



HOW A STRATEGIC 
PARTNERSHIP WROTE 
A NEW CHAPTER ON 
SYSTEM PERFORMANCE: 

DECstation 5000 
AND LSI LOGIC. 

Achieving 24.2 MIPS at 25 MHz was no 
small task. Even for Digital. 

So they designed-in LSI Logic's unique 
read-write buffer and MIPS-based chipset 
that optimized the processing power of the 
LR3000 CPU. And consolidated the read
write buffer functions of 17 chips into a 
single chip. Putting far more performance 
into far less real estate. And making the 
new DECstation 5000 workstation a 



reality. In less than 11 months. 
LSI's proprietary LR3220 read-write buffer 

performs memory write operations at the 
CPU clock rate, practically eliminating the 
bottleneck between the CPU a.J\ld main 
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 

the new TURBOchannel 1/0 interconnect to 
the desktop, for under $15,000. 

If you'd like to write the next chapter in 
the workstation wars, call us. We'll help you 
quickly turn your technology into a best seller. 

LSI 

ACROSS THE BOARD 

According to Tom Furlong, 
Manager of Digital Equipment 
Corporation's RISC Workstation 
Group, "The level of performance 
achieved on the DECstation 5000 
workstation simply wouldn't 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. 

CIRCLE NO. 96 
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LIVING COLOR. 

HIGH·END GRAPHICS FROM A 478 RAM DAC? 
The coJt-e/fectivene&J of the 478 RAM DA C ma/mJ it very altractive. But of cow'de you can 't Ude it 

for high-end graphic<J. Or al !eadt you couf(Jn't until the new Sanuung part, raled al 120 Mhz, came on the market 

It rriak.J thing" quite oiflerent. An uwUJtry-Jtanoaro part, it provlJe.J 1uolntion pre11ioUJLy available 
only with 4511458 RAM DACJ - up to 1280x1024 on 60 Hz non-interlaced oi.Jplay". And, like our 

80 Mhz 471atW476 RAM DACJ, our 478 a.Uo gwe.J you ",mow-free" operalion. 



BLINDING SPEED. 

\ 

THAT'S RIGHT: IT'S THE FASTEST EVER MADE. 
ltJ bfir/Jing 120 Mhz Jpeed nzalcu our 478 RAM DA C the faJteJt Juch part ever rnaJe. 

Which mean,J thai beJWeJ coJt-e/f ectweneJJ in high-end graphicJ applicalionJ, it o/ferJ a migralion palh to higher 
reJoUttion in productJ alrr:My wing 478 RAA1 DA CJ. AIL three of our Jpeedy RAM DA CJ are 

available now. For informalion on any of them, write to RAM DA C Marketing, SamJung Semiconductor, 
.J725 No. FirJt St, San JoJe, CA 951.J4. Or cafL 1-800-669-5400, or 408-954-7229 . 

CIRCLE NO. 97 
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Test yourfastestpr9totypeASICSfor ~ 
. . . .. - . .. " . . - . 

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' 11 
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 



~ faiiure~~tspeedbefor~ _production. 
.. . ... ... ' ~ ~ .., ...... -; ; ~ - . : ~ ~ - . ~ 

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' 11 send 
the details on giving those fast 
ASICs a real-world test. Before 
you pass them on to production. 

'In Canada , call l-800·387-3867. Dept. 413 

EDN December 6, 1990 

There is a better way. 

F//ffl HEWLETT 
~~ PACKARD 
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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. 

Ff/-p9 HEWLETT 
~~ PACKARD 



NEWS BREAIZS 
EDITED BY SUSAN ROSE 

DSP FAMILY USES SIBLINGS' ARCHITECTURE 
The 56100 family of 16-bit DSPs from Motorola's Microprocessor Products Group 

(Austin, TX, (512) 891-2030) is architecturally compatible with the 24-bit 56001 and 
32-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/O functions, message processing, and communi
cations hardware . The neuron I Cs are preprogrammed with firm ware 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 res, 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, (512) 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 ATlOOO 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).-J D Mosley 
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NEWS BREAIZS 
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 -2000) 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 mm2 of board space. Two equivalent 8-bit devices using 
small-outline surface-mount packages would occupy 310 mm2

. The first members 
of the family are the MB2244 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 20-bit parts to accommodate parity bits. Prices range from 
$1.80 to $3.70 (1000).-John 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, (223) 411200) lets you control and monitor industr:lal 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 200 existing signal-conditioning modules. Other plug-in 
cards include model PCI24 and PC024, 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 2M 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 µSEC 
The PDSP 16510 FFT processor from Plessey Semiconductors (Scotts Valley, CA, 

(408) 438-2900) can perform a 1024-point transform in 96 µsec . 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 Quality. 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, PLO, 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 

complex central office switches. 

Thanks, AT&T. 
~~ ... ~ 

·:~~.CYPRESS 
_ F SEMICONDUCTOR 

For a' free Cypress Company Profile call 1-800-952-6300 and ask for Dept. C4L 
© 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 x 480, 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.-J 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, (213) 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) 624-7552) 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 $798 
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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r to 3GHz fromS1145 
lowpass, highpass, 

bandpass, narrowband IF 
• less than 1 dB insertion loss • greater than 40dB stopband rejection 
• 5-section, 30dB/octave rolloff • VSWR less than 1.7 (typ) • meets MIL-STD-202 tests 
• rugged hermetically-sealed pin models • BNC, Type N; SMA available 
• surface-mount • over 100 off-the-shelf models • immediate delivery 
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frequency 

BANDPASS 

lreQ.JenCy 

NARROWBAND IF 

FREQUENCY 

low pass de to 1200MHz 
PASSBAND. MHz fco, MHz 

(loss<1dB) (loss3db) 
MODEL 

NO. Min. Norn. 

PLP-10.7 DC-11 14 
PLP-21 .4 DC-22 24.5 
PLP-30 DC-32 35 
PLP-50 DC-48 55 
PLP-70 DC-60 67 
PLP-100 DC-98 108 
PLP-150 DC-140 155 
PLP-200 DC-190 210 
PLP-250 DC-225 250 
PLP-300 DC-270 297 
PLP-450 DC-400 440 
PLP-550 DC-520 570 
PLP-600 DC-580 640 
PLP-750 DC-700 770 
PLP-800 DC-720 800 
PLP-850 DC-780 850 
PLP-1000 DC-900 990 
PLP-1200 DC-1000 1200 

high pass de to 2500MHz 
PASSBAND, MHz fco, MHz 

(loss<1dB) (loss3db) 
MODEL 

NO. Min. Min. Nom. 

PHP-50 41 200 37 
PHP-100 90 400 82 
PHP-150 133 600 120 
PHP-175 160 800 140 
PHP-200 185 800 164 
PHP-250 225 1200 205 
PHP-300 290 1200 245 
PHP-400 395 1600 360 
PHP-500 500 1600 454 
PHP-600 600 1600 545 
PHP-700 700 1800 640 
PHP-800 780 2000 710 
PHP-900 910 2100 820 
PHP-1000 1000 2200 900 

bandpass 20 to 70MHz 
CENTER PASS BAND, MHz 

FREQ. (loss < 1dB) 
MODEL MHz Max. Min. 

NO. FO F1 F2 

PIF-21 .4 21.4 18 25 
PIF-30 30 25 35 
PIF-40 42 35 49 
PIF-50 50 41 58 
PIF-60 60 50 70 
PIF-70 70 58 82 

narrowband IF 
CENTER PASS BAND, MHz 

FREQ. l.L. 1 .5dB max. 
MODEL MHz 

NO. FO F1-F2 

PBP-10.7 10.7 9.5-11 .5 
PBP-21.4 21.4 19.2-23.6 
PBP-30 30.0 27.0-33.0 
PBP-60 60.0 55.0-67.0 
PBP-70 70.0 63.0-77.0 

STOP BAND, MHz VSWR 
(loss>20dB) (loss>40dB) pass- stop-

band band 
Max. Max. Min. typ. typ. 

19 24 200 1.7 18 
32 41 200 1.7 18 
47 61 200 1.7 18 
70 90 200 1.7 18 
90 117 300 1.7 18 

146 189 400 1.7 18 
210 300 600 1.7 18 
290 390 800 1.7 18 
320 400 1200 1.7 18 
410 550 1200 1.7 18 
580 750 1800 1.7 18 
750 920 2000 1.7 18 
840 1120 2000 1.7 18 

1000 1300 2000 1.7 18 
1080 1400 2000 1.7 18 
1100 1400 2000 1.7 18 
1340 1750 2000 1.7 18 
1620 2100 2500 1.7 18 

STOP BAND, MHz VSWR 
(loss>20dB) (loss>40dB) pass- stop-

band band 
Min. Min. typ. typ. 

26 20 1.5 17 
55 40 1.5 17 
95 70 1.8 17 

105 70 1.5 17 
116 90 1.6 17 
150 100 1.3 17 
190 145 1.7 17 
290 210 1.7 17 
365 280 1.9 17 
440 350 2.0 17 
520 400 1.6 17 
570 445 2.1 17 
660 520 1.8 17 
720 550 1.9 17 

STOP BAND, MHz VSWR 
(loss > 10 dB) (loss > 20dB) 1.3:1 typ. 
Min. Max. Min. Max. total band 
F3 F4 F5 F6 MHz 

4.9 85 1.3 150 DC-220 
7 120 1.9 210 DC-330 

10 168 2.6 300 DC-400 
11 .5 200 3.1 350 DC-440 
14 240 3.8 400 DC-500 
16 280 4.4 490 DC-550 

STOP BAND, MHz STOP BAND, MHz PASS-
l.L. > 20dB l.L. > 35dB BAND 

VSWR 
F5 F6 F7 F8-F9 Max. 

7.5 15 0.6 50-1000 1.7 
15.5 29 3.0 80-1000 1.7 
22 40 3.2 99-1000 1.7 
44 79 4.6 190-1000 1.7 
51 94 6 193-1000 1.7 
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r:::J Mini-Circuits 
P.O. BOX 350166, Brooklyn, New York 11 235-0003 (718) 934-4500 FAX (718) 332-4661 TELEX 6852844 or 620156 WE ACCEPT AMERICAN EXPRESS 

PRICE 
$ 

Qty. 
(1-9) 

11.45 
11.45 
11.45 
11.45 
11 .45 
11.45 
11.45 
11.45 
11.45 
11.45 
11.45 
11.45 
11.45 
11.45 
11 .45 
11 .45 
11.45 
11.45 

PRICE 
$ 

Qty. 
(1-9) 

14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 

PRICE 
$ 

Qty. 
(1-9) 

14.95 
14.95 
14.95 
14.95 
14.95 
14.95 

PRICE 
$ 

Qty. 
(1-9) 

18.95 
18.95 
18.95 
18.95 
18.95 
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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 MB1500 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 

OJ 
FUJITSU 
Every step of the way.sM 

a full 
line of high 

performance 
bipolar pre

scalers, CMOS 
PLLS, cellular mobile radio ICs, filters, CODECs, 
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. 

Cl 1990, Fujitsu Microelectronics, Inc. 
Every step of the way is a service mark of Fujitsu Microelectronics, Inc. 
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From Outer Space to Your Place, 



We're Your Best Defense. 
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. tlexible. 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 





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. 

ci!ff// CADENCE 

Cadence Design Systems, Inc. 555 River Oaks Parkway, San jose, CA 95134 408/ 943-1234.1-800-283-4080 ext. 866. 
Amadeus Systems Des1gn Serres is" trademark of Cadence Design Sys/ems, Inc. 
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For Automotive Chip that Talk, 
Ta kto Oki. 

RealVoice™ Synthesizers 
offer Quality 
and Affordability 

I 
fyou 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 DIA 

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 

1-800-0KI-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 1 M ROM, 40 secs 

MSM6376 Evaluation chip for MSM6372/73/74/75 

MSM6378 Speech synthesizer with 256K OTP ROM 

MSM6388 Solid-state recorder/1 M serial register l/F 
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OKI 
Semiconductor 

Transforming technology into customer solutions 

785 North Mary Avenue 
Sunnyvale , CA 94086-2909 

RealVo ice 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 

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, EON 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. 

CEO aml 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. EDN 

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

Custom stampings, springs, contacts, gaskets, assemblies 
and more . . 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 ... all leading to com
plete, TOA-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. 

Instrument Specialties 
• Headqwlrten 

Delaware 'Nater Gap, PA 18327-0136 
TEL: 717-424-8510 FAX: 717-424-6213 
w.tem DhrUlon-Placentia, CA 
TEL: 714-579-7100 FAX: 714-579-7105 

,,,. -Id of Ewo- Dlvbton-Liege, Belgium 
lleoryllham ~ TEL: 011-32-41-63-3021 FAX: 011-32-41-46-4862 

Latin Ammtca, Middle Kut, ~ laael: Beelanan Laboratories, Inc. , 914-472-6600; l'Wtagal: Componenta Lda. 351-1-3621284; -= LTG Marketing AB, 46-8-7039380; Flaluld: 
Euroshield OY, 358-38-50631; NannrJ: Feiring Electronikk A-S, 47-2-649070; l'nma: Phytronic, 33-1-69-03-21-06; UK: Ramp Electronics, 44-703-260161; c.nada: AC.Simmonds & Sons, Ltd., 
416-839-8041 ; ~land, -· Llec:hteaateln: KAB AG, 41-1-7342000; Italy: Sirt:es SRL, 57404962; .....,., Grand Central, Ltd., 972-52-576533; - Germany: Microscan GMBH, 
49-89-964841; __.........Belgium, ....-.V: ACAL Auriema/Bodamer, 40-816565; Bodamer BVBA 32-2-452-3990; s-th Afrtc:a Connecta C.C. , 27-11-4632240; Spain: Amitron Pasivos, 
SA, 34-1-241·5402; 34-3-4907494; 'l'llra,, Gnece: Oakdale Industrial Electronics Corp. 516-737-8013. 

36 CIRCLE NO. 16 EDN December 6, 1990 



z I L 0 G 

Introducing Zilog's Smart Access Controller ... 
2180 intelligence and sec 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 
Zl80 CMOS controller. And all that utility comes with the user-friendly 
Z80® 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 sec single-channel commu
nication cell with two additional UARTS, a 4 x 8-bit counter timer (CTC) 
and onboard 16-bit 1/0. 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/ perfo rmance 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 ofZilog's Superintegration technology. Off-the
shelf and backed by our solid reputation for quality and reliability. 

To find out more about tl1e 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. 

Right product. Right price. Right away. Zilill 
ZIL0G SALFS OFFICf.'i, CA (408) 370·8120, (714 ) 838·7800, (818) 70H160, CO (303) 49• · 2905. FL (813) 585 -2533, GA (404) 448 ·9370, IL (312) 517-8080, NH (603) 888-8590, MN (612) 831-7611 , 
i'iJ (201 ) 382 -5700, OH (216) 447-1480, PA (2 15) 653-0230, TX (2 14)987-9987, WA (2o6) 523 -3591. CANADA Toronto (4 16) 673-0634, UNITID KINGDOM Maidenhead (44) (628) 39200, W. GERMANY 
Munich (49) (89) 672045, JAPAN Tokyo (81) (3) 587-0528, HONG KONG 8o•1oon (852) (3) 723-8979, KOREA (82) (2) 552-5401, TAIWAN (886) (2) 741-3125, SINGAPORE 65 -235 7155, 
DISTRIBtrrORS: U.S. Anlhem Electronics, llalJ -Mark Electronics, JAN Devices, Inc. , Schweber Electronics, Vargas Electronics, Western Microtechnology, CANADA Future Electronics, SEMAD, LATIN 
AMERICA Argentina- Yel. -( 1) 46-2211 , Bmil- Oigib)te (O il ) 581-19• 5. Scmiconductores Profesionales (5) 536-1312. 
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Ue NEW Tek Centurion: RISC chips. CISC chips. High-speed 

400 MHz timing analysis. busses. At the leading edge of clock speeds, 

100 MHz state analysls. channel counts and complex integration, 

100 MHz complex triggering. one logic analyzer is equal to the test. 

100 MHz synchronous clocklng. The Tek Centurion. 

100 MHz tlmestamp. 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 l-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 renta l company. 
Copyright © 1990 Tektronix, Inc. All rights reserved . DAS-065 
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NOW HOLMBERG FLIPS 
MORE CONNECTIONS DAILY 

FROM MORE CITIFS. 

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. fllarshall 
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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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ASIZEDN 
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 
Holcomb, 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-ID 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 off er 
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. 

EDN 
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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. 

MAGNETIC 
MATERIALS 
DIVISION 

THE DEXTER CORPORATION 

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

CIRCLE NO. 17 

The best way to a man's 
stomach ... NordicTrack 

World's best 
aerobic exerciser. 

ordicTrack duplicates the motion of 
cross-country skiing, what most experts 
agree is the most efficient and effective 
aerobic exercise. 

It burns more calori es in less time than 
any o ther kind of exercise machine. Up to 
J,100 ca lories per hour according to tests al a 
major university. 
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Besides burning ca lories it strengthens 
the heart, tones the muscles and improves 
stamina. And it's much less stressfu l 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. 

It's time to change 
the spare tire. 

Unlike most in
home exercisers, 
NordicTrack works all 
the major muscle 
groups of the body 
including the arms, legs, 
buttocks, shoulders and 
yes, even stomach. 

So what are you 
wa iting for> Call 
NordicTrack today. 

,--------------, 
1 Free Brochure & Video 1 
I Call Toll Free in U.S. and Canada I 
I 1-800-328-5888 I 
I 0 Please send me a free brochure. 

I 
0 Also a free video tape 0 VHS 0 BETA 
Name __________ _ 

I Street __________ _ 

I 
I 
I 

I City State __ Zip ___ I 
I Phone ( ) I 

141C Jonathan Blvd. N. • Chaska, MN 55318 
L.!44L2._ ________ EDN12069£_J 

CALENDAR 

Database World, Boston, MA. 
Digital Consulting Inc, 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: 
SONY HIGH-DENSITY SRAMS 

DATA 
MODEL CON FIG. SPEED (ns) PACKAGING RETENTION 

CXK581000P* 128K x 8 100/120 DIP 600 mil L, LL 
CXK581000M* 128K x 8 100/120 SOP 525 mil L, LL 
CXK581100TM* 128K x 8 100/120 TSOP L, LL 
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 COMMITMENT. 

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 
TS OP-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, Tuxas. 

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 ON" 
sales . FAX (714) 229-4285. X ® 
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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. 

Call Toll Free 1-800-345-4082 for Free Catalog and Nearest 
DEXTER Location. 
ATLANTA e BOSTON e CHICAGO e DALLAS e LOS ANGELES e MINNEAPOLIS/ST. PAUL e 
NEW YORK e SAN FRANCISCO e TOLEDO/DETROIT e ENGLAND e WEST GERMANY 
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MAGNETIC 
MATERIALS 
DIVISION 

THE DEXTER CORPORATION 

HOWTO CONTROL 
COMPLEX DRIVE 

SYSTEMS 
SIMPLY. 
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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-

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. 

Fenner 
@1969 Fenner Industrial Controls 

CIRCLE NO. 20 

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 Inc, 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 13. 

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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THE WORLD'S LARGEST SELECTION OF 

POWER SPLITTERS/ 
COMBINERS 

2 KHz to 8 GHz rrom $1Q45 
With over 300 models, from 2-way to 48-way, O ~ 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 splitte~combiners. So why compromise your systems 
design when you can select the power splitter/combiner that 
closely matches your specific package and frequency band 
requirements at lowest cost and with immediate delivery. 

And we will handle your "special" needs, such as wider band
width, higher isolation, 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. II. Or contact us for our 
free 68-page RF/ IF Signal Processing Guide. 

Fl34-1 REV. A 

f1nd1ng new ways ·-
setting higher standards 

r;;:I Mini•~0~0~0~0~~!~ 
PO Box 350166, Brooklyn. New York 11235-0003 (718) 934-4500 

Fax (718) 332-4661 Domestic and International Telexes 6852844 or 620156 
WE ACCEPT AMERICAN EXPRESS 
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FAST CACHE. 
Cache memory for Intel 80386. 
Also standard SRAM line 
down to BK x 8 @ 20 ns, 
16K x 4 @ 15 ns. 

Ultra-high speed cache. 
Via a unique 0.8-micron 

latch, memory and transceiver 
within one IC. Ready for user 

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

process, Sony 
covers your 
fast processor 
cache-memory 
needs two 
distinct ways. 

ULTRA-HIGH SPEED CACHE SRAMS 
configuration 
as either an 
Bk x 16-bit 
memory or 

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. 
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MODEL CON FIG. SPEED (ns) PACKAGE 

CXK7701J* BK x 16 30/ 35/45/ 55 PLCC 

First, there's 
our Model 
CXK7701J, 
designed spe
cifically for the 
Intel 80386. 

CXK5B63AP 
CXK5B63AJ 

CXK5466P 
CXK5466J 

CXK5467P** 
CXK5467J** 

*For Intel B03B6. 

BK x B 
BK x B 

16K x 4 
16K x 4 

16K x 4 
16K x 4 

**0/E 

This application-specific 
memory (ASM) combines address 

20/25/35 
20/25/ 35 

15/20 
15/ 20 

15/ 20 
15/20 

DIP 300 mil 
SOJ 300 mil 

DIP 300 mil 
SOJ 300 mil 

DIP 300 mil 
SOJ 300 mil 

as two 4k x 16-
bit memories. 

Second, 
consider our 
new ultra-high 
speed SRAM 
capabilities. 

As you scan the chart above , 
keep in mind even higher speeds 
will be available soon. 
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Ultra-high density. 
Sony solves your board-space 

problems with three new 1-Mbit 

MEGA MEMORY. 
One-meg SRAM line includes 

128K x 8 @ 100/ 120/ 150 ns, 
128K x 8 @ 70185 ns, 

Nowhere else will you find a 
greater choice: 10011201150-ns, 
70/85-ns and 35/45/55-ns speed 

128K x 8 @ 35145155 ns. 

So call Sony with your most 
demanding SRAM spec. 

SRAMs. 
Each is 

based on our 
0.8-micron 
CMOS technol
ogy Configured 
as 128K x 8 bits . 
And available in 
32-pin DIP and 

HIGH-DENSITY SRAMS figures . 
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: 

MODEL CONFIG. 

CXK581000P 128K x 8 
CXK581000M 128K x 8 

CXK581001 P 128K x 8 
CXK581001 M 128K x 8 

CXK581020SP 128K x 8 
CX K581020J 128K x 8 

surface-mount plastic packages . 
And not only do Sony 1-Mbit 

SRAMs maximize board space, 
but process speeds as well. 

EDN December 6, 1990 

SPEED (ns ) 

100/120/150 
100/120/150 

70/ 85 

PACKAGE 

DIP 600 mil 
SOP 525 mil 

DIP 600 mil 
SOP 525 mil 

SonySRAMS 
cover the 

performance 
spectrum. 

Sony offers 
well over one 
hundred SRAM 

solutions, covering the entire per
formance spectrum. 

70/ 85 

35/45/55 DIP 400 mil 
35/45/ 55 SOJ 400 mi l 

All competitively priced, all 
shipping now. 

CIRCLE NO. 85 

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 lOm.Q MOSFET? 

That's right. 
Now you can 
dramatically 
cut computer 
system power 
and voltage 
lo~s with the 
SMP60N03-10L 
from Siliconix. 
This 30V, 10 mQ, logic-level power MOSFET will revolution
ize your computer designs-from laptops to mainframes and 
eveiything 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 FORWARD VOLTAGE DROP 
computer 
applications. 

Less heat 
for more 
efficiency. 
The secret? 
A unique 
combination 

SOA 

2SA 

0 o.sv 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 
50 V +rating. The result 
is 10 mn, the industry's 
lowest rosconJ available 
in a T0-220 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 mQ power MOSFET Design Kit. 

H§~~e~conix 
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 A ward 
1988 , 1983 , 198 1 

EDN December 6, 1990 

The Sunday Boswn 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 squan. 

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. 

~ ~ JonTitu• U Editor 
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CH II AND 
CU SES. 

I 

Go 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 

Valid '.> in-process anal )'sis lets you catch that components Stay 
douinstream enors he/ ore they occur. 

within safe operating limits. 
All analyses support DC as well as AC and transient 

measurements. And with Valid's unique Distributed 
etwork Processing option, you can automatically par

tition compute-intensive runs across a network of work
stations. Providing desktop perfo1mance 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 
&Newscalls "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. 

The Best Tools, The Best Process. 
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remote possibilities are 
ation breakthroughs. 

ft ~dOwtt to the wire, there's no better 
... ti.on for your telephone, cellular, wireless or 
~connectivity designs than Philips 
Components-Signetics. 

We offer a complete range ofhigh·performance I Cs 
to tackle your ever-changing needs. 

For compact radio designs, choose from a complete 
range of RF products. Including RF amplifiers, mix· 
ers and IF stages. As well as our fully programmable, 
low-power synthesizer with an RF divide from 
400 MHz to over 1 GHz. 

Plus there's our fully integrated cellular chip set. 
It includes demo-boards, software and software 
support and is the only complete solution for 
designing cellular radio applications. With it you 
can reduce the size of your portable product 
by reducing your chip count by up to 90%. 

And for advanced feature phones, we offer a com· 
plete telephone solution including transmission 
circuits and feature circuits. 

Or for high-speed computer connectivity there's 
our advanced Ethernet® chip set and 100 Mbit fiber 

optic transceiver chip set. We also offer ICs that 
handle all popular protocols, including DUSCCs 
andUARTs. 

We're building a broad base of state·of·the·art prod· 
ucts utilizing our advanced, world-class BiCMOS 
process QUBiC. Combining the best features of 
Bipolar and CMOS, we're now creating new classes 
of high-performance devices within all our product 
families. 

Each communication IC is an example of how 
Philips Components-Signetics is designing smarter 
devices to meet tomorrow's 
needs. Including the need for 
military products. So 
whether you're designing 
your first product or a new 
generation of products, 
remember that at Philips 
Components-Signetics we 
always keep the lines of com 
munication open. Call now 
for your communications bro
chure: 800-227-1817, ext. 7140. 

Signetics 
EXfENDING 1HE DIMENSIONS OF PERFORMANCE 

PHILI PS 
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Now designers of floppy disk controllers can solve the ... 

Multitasking Murder Mystery 

Ove,.,.un IVE:c 
Da~a Co,.,.up~;o,, De~ec~o,. 



Power-supply IC controls both PWM 
and power-factor correction 

L imited energy supplies, the 
nature of today's office elec
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 

r 
I 
I 
I 
I 
I 
I 
I 

ML4819 

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 lA 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. 
Phone ( 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 9.125 x 5. 75-in. 
display module that supports 
600 x 400-pixel resolution or an 
8. 75 x 3. 75-in. display module that 
has 600 x 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 

RAM. You can add standard IBM 
PC-compatible boards to either sys
tem with an optional expansion 
module. 

The company conformally coats 
the pc 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 
M obi leData Communications 

Corp, 10850 N 24th Ave, Suite 101, 
Phoen ix , AZ 85029. Phone (602) 
678-8788. FAX (602) 678-4471. 

Conformally coated pc boards and a modu/,ar design make the MDC family of IBM PC- Circle No. 732 
compatible systems suitable for use in rugged environments such as inside vehicles. 
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With this Ethernet chip set, your competitors 
"Will s"Wear you took a shortcut. 

The shortest route to market begins with our three-chip 
set - the EtherStar'" controller, encoder/ decoder, and 
transceiver - from Fujitsu's Advanced Products 
Division. 

We've engineered this Ethernet set to offer you 
unparalleled ease of design. With our expert 
design support and optional manu
facturing kit, you have everything 
you need to get new products out in 
record time. 

EtherStar's unique buffer manager 
automatically controls buffer memory 
access and allocation, making appli
cation software easier to develop. And 
EtherStar handles many functions usually performed by 
the software driver in hardware- boosting system per
formance. No wonder official *Novell certification tests 
performed by independent consultants show that products 
based on our chip set have higher data-transfer rates. 

Unlike some of our competitors, we can supply you 
with complete system solutions, including inter

face chips for standard bus architectures. And we 
don't compete with you by selling boards. 

As Fujitsu's American arm, 
NOVELL LABS 
AUTHORIZED we're in close touch with 

Andtakethe 
shortest, smartest 
pathway to 
Ethernet 
success. 

your marketplace 
and what you 
need to excel 

TESTED AND 
APPROVED 
NetWare Camparibl,E_; 

there. So call us at 
1-800-866-8608. Learn about the 

family of high-performance Ethernet 
solutions from Fujitsu's Advanced 

Products Division. 

cO 
FUJITSU 

Delivering the Creative Advantage. 

'Novell certification appl ies to the EtherStar LAN adapter which incorporates the Fujitsu chip set. 

FlJJITSU 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 

• Type=X chy=pad 111etl 11411(25 
Type:Xchy=p11dmet2val (25 
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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 
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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 (L VS) 
or electrical-rules checkers (ERC). 
The company expects to announce 
both L VS and ERC packages near 
the end of this year. 

-Michael C Markowitz 
Integrated Silicon Systems Inc, 

Box 13665, R esearch Triangle 
Park , NC 27709. Phone (919) 361-
5814. FAX (919) 361-2019. 

Circle No. 735 

Partitioning a design·ruks<hecking nm 
across multiple workstations, as the LRC-
2000 does, greatly improves design efficiency 
and throughput. 
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... 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 SIC 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. 

IPMI} 
r.ANALOG 
lolllllllllDEVICES 

Precision Monolithics 
A Diuisiofl 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: (71 4) 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/O 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 

D 

D D 
PROGRAMMABLE 
INTERCONNECT 

LOGIC BLOCKS 

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 x 1 bits of RAM when pro
gramming the IC. You can combine 

PROGRAMMABLE GATE-ARRAY ARCHITECTURE 

00 00 00 00 00 00 00 00 

000000 
00000 

000000 
00 00000 
00000000 
00000000 
00000000 

0000000 
00 00 00 00 00 00 00 

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, 

1/0 BLOCKS 

On<hip RAM and wide-decode logic are some of the added features of the XC4000 next-generation FPGA. 
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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 68HCOS 
Family of 8-bit microcontrollers faster than ever before. 

How? Simple. The CDS8/05 is smaller (it measures 
just 12" 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: At home. 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 I test mode. 

Hook the CDS8/ 05 to your target system and a 
MS/ OOS®-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 68HCOS design off the ground. 

r---------- ·---------, 
EON 12/6/90 

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

Motorola, Inc., P.O. Box 1466, Austin, Texas 78767 

Name __________________ _ 

Company ________ Tttle _______ _ 

Address _________________ _ 

City __________ State __ Zip ____ _ 

1 
Phone _________________ _ 

L-------------------------------------------
MS/lX>S 1s a l'\'g•~tered traJemarL of M1noSoft CorJ>Orah(>fl 

MOTOROLA 
© 1990 Motorola Inc. 
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The source for 

m ARCNET 

Look for Silicom 's 
SL90C26, SL90C32 

& SL90C65 /Cs- U.S. Headquarters: 
151 West Passiflc St. 

The perfect match Rochelle Park N.J. 07662 
with your ARCNET Fax: (201) 587-8847 

adapter cards. Telex: 6502403647 MCI 

International 
Headquarters: 

4 Akiva Street P. 0. B. 253 
Ra'anana 43100 Israel. 

Telephone: (912·52) 22342 
Fax: (972-52) 917192 

UPDATE 

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 

___ __________ c_1R_C_L_E_N_o_._1_9 ___________ --J 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. 

800-234-4232 
617 21a;;1e1e 

-Clw.-la•_ol_ 
CIRCLE NO. 26 
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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. 

- R ichard A Quinnell 
Xilinx Inc, 2100 Logic Dr, San 

Jose, CA 951 24. (408) 559-7778. 
FAX (408) 559-7114. 

Circle No. 731 
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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-

Archit.ectuml analysis gives you the flexibility f,o evaJ,uaJ.e many design mt.ernatives. 
Compose Architect works with soft blocks (red bricks), which don't have layout data, and 
hard blocks (tan), which do. 
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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 
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Introducing an all-Tek 
communications test system 

featurin bit error rate testing and 
waves ape analysis. FDDI and 
SONET test capability. Margin 
and mask testmg. Plus direct 
jitter, noise and ~ye diagram 
measurements like you've 

never seen before. 

Copyrighl 1:11990, Tekttonix, Inc. 
All righlS reserved. 47W-I 86092 

See what's 
behind the 
big talk! 

Call 1-800-426-2200 
ext 300 to qualify 
for our free video
tape introduction 
to Tek's breakthrough 
CSA family. 

COM.\VTTEO TO EXCELLENCE 
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Three Power Leve s. . . ne 1ze: 
That Calls For The Interchangeable 

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'll find our PSI 135, PSI 175, and 
PSI 225 watt standard switch ing 
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.3, 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 
switching power supplies is ready 
and waiting for you. 

Power Systems, Inc. 
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.-M ichael C Markowitz 

Valid Logic Systems, 2820 Or
chard Pkwy, San Jose, CA 95134. 
Phone (408) 432-9400. FAX (408) 
432-9430. 

Circle No. 737 

WHAT'S COMING 
INEDN 

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 nonvolati le and FIFO 
memories. 
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NETWORKING 
FOOi, 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. 
lnterphase delivers those solutions. 
FOOi, TOKEN-RING AND ETHERNET SOLUTIONS 
lnterphase has long led the industry in high-performance VMEbus 
peripheral controllers. and that same leadership is now evident in 
networking node controllers. lnterphase has FDDI, Token-Ring and 
Ethernet solutions for virtually any VMEbus system application 
challenge. 
PROVEN FOOi SPEED AND INTELLIGENCE 
lnterphase's FDDI 100 Mb/s offerings are a logical choice for the 
industry. The V/FDDI 3211 Falcon received UnixWorld magazine's 
Product of the Year designation and was the industry's first 6U 
VMEbus FDDI solution. lnterphase'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 lnterphase's proven Eagle 
class of controllers. The Owl 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 
lnterphase 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 
- lnterphase is ready to provide the solution. For more information 
call today: 

(214) 919-9000 

.+...._/NTERPHASE 
•tYcoR P ORAT IO N 

OPEN SYSTEMS CONTROLLERS '" 

Disk • Tape • Networking 

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

Ast ral House. Granvil le Way • Bicester. Oxon OX6 OJT • (01144) 869-321222 • FAX: (01144) 869-247720 
© 1990 lnterphase Corporation. lnterphase is a registered trademark of lnterphase Corporation Open Systems Controllers is a trademark of 

lnterphase Corporation. Specifications sub1ect 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 i750 video processor chip set 
helps you mix text, graphics, 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 . 

.- HOST ADDRESS 

HOST DATA 

I-
HOST 

INTERFACE 
LOGIC 

I 
VIDEO RAM 

TIMING 
GENERATOR 

I--

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 1/JS-bit resolution. The 
processor also offers two loop count-

..L32 , 
_L_32 

82750PB 

ers to save instructions during soft
ware loops; automatic addressing of 
external video memory by the 110 
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-

VIDEO 
RAM 

VIDEO BUS 

HOST 
BUS CLK 82750DB 

'--

SYNC l 1 
MUX 

DATA IN 

1 
-{ VIDEO DIGITIZER 

RN 

G/Y 

B/U 

PIXEL 
CLOCK 

1 
J 

VIDEO 
MIXER 

VIDEO INPUT 

!-------- VIDEO 
OUTPUT 

You can create the core of a multiple-fonnat video subsystem with just two chips. The i750 chip set handles image decmnpressi.on, mixing, 
and special effects with a programmable display f ormat. 
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, Our Concept 

Commitment 
to Quality 

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

HARTING Subsidiary Companies: 
Austria/Vienna 
Tel. 02 22/68 68 18 
Belgium/Brussels - Zellik 
Tel. 02-466.01.90 
France/Paris 
Tel. 11I486 323 89 
Great Britain/Northampton 
Tel. 106 04176 66 86 
Hongkong 
Tel. 08 52 -422 18 09 
Italy/Milano - Vimadrone 
Tel. 121 27 40 03 00 
Japan/Yokohama 
Tel. 045-931.57 15 
Netherlands/Breda - Etten Leur 
Tel. 01608-354 00 
Norway/Oslo 
Tel. 02-6475 90 
Spain/Barcelona 
Tel. 131 323 20 22 
Sweden/Stockholm - Sp6nga 
Tel.1081761 7980 
Switzerland/Zurich -
Schwerzenbach 
Tel. 01-8 2551 51 
USA/Chicago - Hoffman Estates 
Tel. 17081519-77 00 

Agencies: 
Denmark, Finland, South Africa 

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

Commiffed to perfect quality: HARTING 
World headquarters: 
HARTING ELEKTRONIK GmbH 
PO Box l l 40 · D-4992 Espelkamp ·Germany 
Phone (0 57 72) 47-0 · Fax (0 57 72) 47-46 l 
Telex9723l0-l l hed 
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• All units meet MIL-T-27E 
Military designation is TF5R21ZZ for 
Transformers, TF5R20ZZ for Inductors 

• Power of 125 Milliwatts 
at 1 KHz (Series 70000) 
(.310"W x .310"H x .310"0) 
Max. distortion 5% 

• Power of 400 Milliwatts 
at 1 KHz (Series 71000) 
(.385"W x .385"H x .385"0) 
Max. distortion 5% 

• Freauency Response 
::t3d~, 400Hz-250KHz at 1.0 

Milliwatt 

• Dielectric Strength 
All units tested at 200VRMS 

• Insulation Resistance 
Greater than 10,000 Megohms at 
300VOC 

• Operating Temperature 
- 55°C to + 105°C 
(all units can be supplied to class S 
requirements, + 13D°C) 

• Terminals 
Conductor is copper clad steel , 
tinned 100%. 
Electroplated per MIL-T-10727A and 
ASTM CCS 8452. 

• Thermal Shock 
25 cycles, method 1070, MIL-ST0-
202E, test condition A-1 

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

Delivery
stock to 
one week 

453 N. MacOuesten Pl<wy. Mt. Vernon, N.Y. 10552 

Call Toll Free 800·431 ·1064 
IN NEW YORK CALL 914·699•5514 
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ternal video source. To drive the 
display, the chip has three 8-bit DIA 
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 kit. 

-Richard A Quinnell 
Intel Corp, Box 58130, Santa 

Clara, CA, 95052. Phone (800) 548-
4725; in CA, (408) 765-8080. 
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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 commun1cat10n 
standards. 

• Communications systems 
requi rements. 

• 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 

@MITEL 
SEMICONDUCTOR 
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INCO SPECIALTY POWDER PRODUCTS 
RESEARCH AND DEVELOPMENT . •• 

NEW PRODUCTS FOR NEW TECHNOLOGIES 

Victor Ettel, Director of Battery Powder UFP, Ultra Fine Powder 
Research, Sheridan Park, Mississauga, 
Ontario, Canada. His job is to find new 
uses for carbonyl technology. 

Frank Heck, Technical Director, Novamet 4SP Spherical Powder 
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. 

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 Tyro/er, 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-Murornachi Building, 4-3 Nihonbashi-Murornachi 2-Chorne, 

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 µC 
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 
LAN s. 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-

XTAL1 

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-

COM20020 

XTAL2 
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---- -----------.., 
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IOS RD/OS I 
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IRQ1 INTR ---- __ £0!::._f'~U.!:A!!~ ___ j 
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Support for an RS485 differential interface, a transfarmer hy/Jrid inf£1face, or a simple 
open-collectar bus makes the COM20020 siiitable for a wide range of applications. The IC 
also directly supparts connections to microcontrollers with multiplexed buses or 1wnmulti
plexed /Cs such as the 6801. 
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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 µsec, 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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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 in your 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-

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 EEwf, Inc EEwf and Touchstone are reg1Stered frademarks of EEwf, Inc. ACADEMY IS a lrademark of EEwf. Inc 
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one microwave design framework, re
duces manufacturing costs, increases 
yields, and slashes adjustment, test
ing, and design time. 

Cal I 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 eera1· all of your 
customers. 
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• 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 

Call 1-800-523-2332 

I ~l'lra1Linc. 
~ 

P.O. BOX 1369 • 290 WISSAHICKON AVENUE, NORTH WALES, PA 19454 
IN PA: 2151699-9261 FAX: 2151699-2310 

EUROPE: Delaire • Co. Dubl in , Ireland Tel : (01) 851411 Prefixes: from U.K. (0001) lnt'I: +353 (1) 
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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 
+ 85°C. The COM20020 costs $16.23 
(1000) and is available imme
diately.-Maury Wright 

Standard Microsystems Corp, 35 
Marcus Blvd, Hauppauge, NY 
11788. Phone (516) 273-3100. 
1WX 510-227-8898. 

Circle No. 733 

Achieve maximum heat transfer 
efficiency with EG&G Wakefield 
Engineering High Fin Density heat 
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 
weight savings is approximately 60% ! 

Call our Sales Department today for 
the name of our stocking distributor 
nearest you, at (617) 245-5900. 
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Land . .. what else can give you so much pleasure now and for years to come7 

he land we're offering is far 
from 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
gre de Cristo range-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 

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 

Obtain the Property Report required by Federal !aw and read 1t before signing anything No Federal agency has 
Judged the merits or value, 1f any, of this property Equal Credit and Housing Opportunity A statement and offering 
statement has been filed with the Secretary of Slate of the Stale of New York. The filing does not constitute approval 
of the sale or lease or ofter for sale or lease by the Secretary of State or that the Secretary of State has 1n any way passed 
upon the merits of such offering A copy of the offering statement 1s available, upon request, from Sang re de Cristo 
Ranches. NYA86· 153. A statement of Record filed with the New Jersey Real Estate Comm1ss1on permits this property 
to be ottered to New Jersey residents, but does not pass upon its merits or value. Obtain the New Jersey Public 
Offering Statement and read 1t before signing anything NJA #60686004 CO; Florida AD 20537 
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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 

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 il'.ltermediate 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 
Three-band delay models and functWn equatWns give System Hilo 4 the ability to simulat,e suite of design tools. The suite com
small f eature-width !Cs accurately . prises the Hisim logic simulator for 
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Volume in Millions 

150 

100 

HEXF 'r 
Electri al Defe ts 

20 PPM)-+----+-------+-'--'.,._-=+--_, 50 

8 

O L--_.____._~19~8_____..19~~ ~~------~= 
The Most Demanding AOQLs. The Most Part Numbers. The Most Parts Shipped. 

If you're looking for the most 
from the power MOSFETs you 
design in, get IR HEXFETs. The 
power MOSFETs with more of 
everything. 

Perlormance.Nobodyhas 
the outgoing quality levels IR 
has. Nobody has the electrical 
specs. The avalanche ratings. 
The reliability. Nobody. 

Part Numbers. 
Nobody has a ~ 
broader line than '5 
IR. And not just in 

n-channel 60 to lOOOv HEXFETs. 
We also offer p-channel, current
sense and logic level FETs in a 
variety of industry-standard and 
custom packages. 

Volume. Year after year, 
almost twice as many IR HEX
FETs are designed in, specified, 

ordered, and shipped 
c' . as any other brand. 
~ Making them 
· the most wanted 
power MOSFETs in 
the world. 

I I<)R 11 nternational Rectifier 
WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, U.S.A. (213) 772-2000. TWX9l0348-6291, TELEX472-0403. EUROPEAN HEADQUARTERS: HURST GREEN, OXTED. SURREYRH8 9BB, ENGLAND TELEPHONE (0883) 713215, TELEX 95219 
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175 Watts to 500 Watts 

Pack the most power into the 
smallest space with 
Xentek's new line 
of 1 OOkHz current
mode, quad-output 

Check it out for your application: 
• Up to 3.0 Watts/in'. 

switchers. 
The SX Series is 

available in 10 
power levels from 
175W to 500W with dozens 

• Four Regulated , Adjustable 
Outputs. 

• On-board EMI Filtering. 
• Overload Protection. 
• Thermal Protection. 
• Overvoltage Protection. 
• Low PARO. (0.3%max.) 
• Reverse Voltage 

Protection. 
• Two-year Warranty. of standard output 

combinations. Xentek . UL. CSA.TUV. 

760 Shadowridge Drive •Vista, CA• (619) 727-0940 •Fax: (619) 727-8926 
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*IMPROVE PRODUCTIVITY 

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

Integrated Environment For OrCAD CAE 
Mouse Picks Lists For Every Parameter 
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 

*30 day money back guarantee 

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

CIRCLE NO. 33 

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. 

Circle No. 730 
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Oki's Problem-Solving 
ResourcesPointthe\Vay 

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 
IC, ASIC, board, and even complete system 
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 
Ok.i's wide-ranging Y 
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 
solution. And we support you every step 
of the way. 

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

• 
I 

Technologies 

Customer 

Products 

Design 

Transforming Technology into Customer Solutions 
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II 

R&D 

Support 

Solutions 

Manufacturing 
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Leading-Edge Technologies: 
• Process: TTL, ECL, CMOS, BiCMOS, GaAs 
• Packaging: SIMM, COG, COB, flip-chip , 
TAB, multi-chip module 

Product Breadth: 
256K, lMb, 4Mb DRAMs, SIMMs • 1.0µm 
and 0.8µm 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: 
• U.S. • Puerto Rico 
• Europe • Asia 

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. 

OKI 
Semiconductor 

CA Irvine 7141752-1843 , Tarzana 8181774-9091 , 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 Ml Livonia 313/464-7200 
NY Poughkeepsie 914/473-8044 PA Horsham 215/674-9511 TX Richardson 214/690-6868 
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Stag's ZL30A offers total PLO 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 f.ast programming speed 
• Stand alone or remote control operation • Comprehensive device library 
• Handler interface capability to support DIP or PLCC/LCC devices • 110 
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 
e Turn-Key handler interface kits • Worldwide sales and service suppo

1
rt. 

Headquarters/ 
Western Regional Office Eastern Regional Office C"rag 
Stag Microsystems, Inc. Stag Microsystems, Inc O\....J 
1600 Wyatt Drive 3 Northern Blvd . Ste B 1 
Santa Clara, CA 95054 Amherst. NH 03031 - .,..... ., .. __ 

Tel: (800) 227-8836 Tel: 1800} 222-STAG 
Tel: (408) 988-1118 Tel : 1603} 673-4380. 
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DEDICATED TO EXCELLENCE 



In fact, the SOC 186EB 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 Corpora1ion. 

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 



applications. So some applications that could 
never be portable before, can be portable now. 

And the 80C186 Family doesn't stop with 
the 80C186EB. Its new modular design allows 
for quick product proliferations to suit your 
application-specific needs. 

So call Intel at (800) 548-4725. Ask for 
Literature Packet #LA59, and we'll send you the 

EDN December 6, 1990 

80C186 "Solutions for Success" materials with 
information on the entire 80C186 Family and 
development tools. Do it today. Your applica
tions will consume less power tomorrow. 
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INTEGRATED CIRCUITS 

res move into 
a variety of 
new applications 

\ .. 
Charles H Small, Senior Editor 

E
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-
Do you ever won
der where all 
those little, black · 
plastic-and-silicon' . 
ICs end up after 
they roll off the ·as- ... 
sembly line? The ' ·. 
answer is, in ~ome , 
pretty innova'tive 
and unusual 
places. 

.. 

. i. 
' 
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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 V20 µP, 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 µP to perform imaging func
tions, such as FFTs and convolu
tions, as well as graphics. The DSP 
µP combines specialized signal-
processing instructions, and inter
nal hardware, with general-purpose 
data-processing µP facilities. Thus, 
the µP 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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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 
µP in the Ericsson GE (Bohemia, 
NY) Hotline earphone works in real 
time to clean up transmissions. The 
µP 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 µP compresses video images 
in real time so that the Videotele
com Co (Riverside, CA) Conference 

.. " 
. ' 

l. 

To make sense of the 
complicated color files 
printers must print out, 
they need lots of smarts. 
This color printer has an 
internal RISC µ.P proc
essing files. 

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. 

Sensitive isola tion amplifier s 
and a D/A converter, mounted 
in a waterproof box, a llow sci
entists to snoop on the electric 
fields that stingrays generate 
when mating. 
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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 TMS320Cl 7 DSP µP to 
perform audio signal-processing 

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
script 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) µ P 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 tamr r-resistant ID 
cards instantly. The device uses a 
Texas Instruments TMS320C25 
DSP µP 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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INTEGRATED CIRCUITS 

is a 22-µP system. It uses Inmos 
Transputers and a distributed Ada 
runtime software system to achieve 
200M-fl ops, 200-MIPS per form
ance. 

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 ED N's Express 
Request service. When you contact any of the following manufacturers di
rectly, please let them know you saw their products in EDN. 

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

Cirrus Logic Inc 
1463 Centre Point Dr 
Milpitas, CA 95035 
(408) 945-8300 
Circle No. 677 

lnmos Co 
Box 16000 
Colorado Springs, CO 80935 
(719) 630-4000 
Circle No. 678 

Signetics Co 
Box 3409 
Sunnyvale, CA 94088 
(408) 991-2000 
Circle No. 679 

Texas Instruments Co 
Box 655012 
Dallas , TX 75265 
(214) 995-2011 
Circle No. 680 

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 
categorie s; 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 
fi sh 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.) 

tific instruments. A common posi
tion-sensing device for industrial 
electronics is the linear variable dif
ferential transformer (L VDT). The 
Lucas Schaevitz (Pennsauken, NJ) 
Accu/Sens series of L VDTs 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. 

produces a simple ± lOV 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 L VDT signal condi
tioner. EDN 

Article In terest Quot ient 
(Circle O ne) 

On a more serious note, steady 
advances in rugged, low-power ana
log ICs are improving established 
industrial devices as well as scien- Unlike older units, this series 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 potent ial mates meant that 
researchers had to simulate precisely the t iny n V /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 theory 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 
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n V /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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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 12T 
trip curve tailoring, output rise and 

mmm 
ILC DATA DEVICE 
CORPORATION 

For Sales Contact Circle No. 5 

TIME__.., 

• Truel 2T 

• CPU Control and Status 

• 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. 0 

HEADQUARTERS AND MAIN PLANT: ILC Data Device Corporation, 105 Wilbur Place, Bohemia, NY 11716, 
(516) 567-5600, TL>C: 310-685-2203, FAX: (516) 567-7358, (516) 563-5208 
WEST COAST (CA): GARDEN GROVE, (714) 895-9777, FAX: (714) 895-4988; 
WOODLAND HILLS, (818) 992-1772, FAX: (818) 887-1372; SAN JOSE, (408) 238-3260, FAX: (408) 244-9767 
WASHINGTON, D.C. AREA: (703) 450-7900, FAX: (703) 450-6610 
NORTHERN NEW JERSEY: (201) 785-1734, TL>C: 130-332, FAX: (201) 785-4132 
UNITED KINGDON: 44 (635) 40158, FAX: 44 (635) 32264; FRANCE: 33 (1) 4333-5888, FAX: 33 (1) 4334-9762 
GERMANY: 49 (8191) 3105, FAX: 49 (8191) 47433; SWEDEN: 46 (8) 920635, FAX: 46 (8) 353181 
JAPAN: 81(3)814-7688, FAX: 81(3)814-7689 

For Sales Contact and Literature Circle No. 6 



If you're not interested 
in second best results .. • 

Universal microprocessor/ 
microcontroller emulation systems. 

Just a 
sampling 
of popular 
devices 
covered. 

Intel Microprocessors 

8086/88/ 
C86/C88 10 MHz 

80186/ 188/ 
Cl86/Cl88 16 MHz 

80286 16 MHz 

80386 25 MHz 

80386SX/ 376 16 MHz 

NEC Microprocessors 

V20/ 30 10 MHz 

V40/ 50 10 MHz 

V25 16 MHz 

V33 16 MHz 

V60 16 MHz 
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Why use anything but a first
class emulator? When it comes time 
to prove your design, the tools should 
be up to the task. And, that's what 
Sophia emulation systems are about. 

Our SA98 is PC based and works 
with virtually all of the leading 'C' 
compilers, source level debuggers, 
and assemblers. 

Bus-direct interfacing means code 
loads fast, and commands execute 
now. You'll have time to get the 
most out of your design. 

The SA98 has trace and break 
points that set new standards in 
emulation debug. They are precise, 
powerful and easy to use. 

, Our SA98 is truly universal. 
From 8- to 32-bits, it can emulate 
hundreds of processors and 
controllers. 

Call today for complete informa
tion on the SA98 and how to obtain 
a risk-free system evaluation. You'll 
be glad you did. 

Sophia Systems and Technology 
2450 El Camino Real 

Sophia Computer Systems, Ltd. 
Alpha House 

Sophia Systems Co., Ltd. 
Shinjuku NS Bldg. SF 

Suite 212 
Palo Alto, CA 94306 
Tel: 415 493-6700 
Fax: 415 493-4648 

London Road, Bracknell 
Berkshire RG12 2TJ England 
Tel: 0344-862404 
Fax: 0344-861374 

2-4-1 Nishishinjuku 
Shinjuku-ku, Tokyo 163, Japan 
Tel: (03) 348-7000 
Fax: (03) 348-2446 

© 1989 Sophia Systems 1-800-824-9294 1-800-824-6706 
Sophia Systems is a registered trademark 
ot Sophia Syste ms Company. Ltd . OUTSIDE CALIFORNIA INSIDE CALIFORNIA 
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For years, dumb UARTs have been the 
standard dat.acom solution. Now there's 
something better for today's multi-user, 
multi-protocol dat.acom environment. Our 
single-chip solution gives you multiple 
channels, and replaces up to 10 chips -
with higher performance levels. 

Cirrus Logic introduces the UXART- the 
first and only UART with specific features 
to simplify and speed up serial VO efficiency 
by a factor of ten or more. So your UNIX® 
system can support more users, with better 
response time - and less waiting. 

The CL-CDl 400 UXART™ gives you 
4 fully independent dat.acom channels, 
each capable of operation at 64 kbps. 
Each channel has two 12 byte FIFOs; one 
for transmit and one for receive. Separate 
vectored interrupts allow quick entry to 
the correct service routine. 

A number of features reduce the load 
on the host system. Automatic expansion 
of Newline to CRNL, plus other CR and 
NL options. User-definable flow control 
characters for automatic flow control. 

c 0 s 

All five 
types 
ofUNIX
specified 
parity 
and error 
handling. 
And more. 

For high line count, cost-effective applications, 
there's the CL-CD180. It offers performance gains 
similar to the CL-CDl 400, plus the advantage of 
8 channels in a single 84-pin package. 

The CL-CD2400 adds synchronous capability. 
It offers 4 independent, multi-protocol channels, plus 
an on-chip DMA controller for fast, efficient VO. 

For all your multi-protocol, multi-user dat.acom 
needs, the Cirrus Logir, family of intelligent, high
performance data communications controllers gives 
you superior throughput in less space - with less 
waiting. 

Don't wait. Call Cirrus Logic today for more 
information on our intelligent dat.acom chips. 

1,---------------1 
1 For free product information, 
I call 1-800-952-6300. Ask for dept. LD 21 j L ______________ _ 

CIRRUS LOGIC 
N G T H E G A P 

An on-chip 

10 MIPS RISC-based 

processor handles 

transmit and receive 

functions. buffer 

management. flow 

control, and all 

special character 

processing On-chip 

FIFOs reduce host 

interrupts to give 

you more efficient 

interrupt handling. 

The result: faster 

system throughput. 

lower host overhead, 

and less waiting. 

©1990 Cirrus logic, Inc .. 3100 Warren Avenue. Fremont, CA 94538 (4151623-8300, Japan 462-76-0601; Singapore 65-3532122; Taiwan 2·718-4533/4534. West Germany 81-52-2030/6203 
©Cirrus Logic. and the Cirrus Logic logo and UXAAT are trademarks of Cirrus Logic. Inc All other trademarks are registered to their respective compames 
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_____ In_t_egrated Circuits 

Monolithic single-supply ADC 
converts to 18bitsin10.4 µsec 
Operating from a 5V supply, the 
AT76C120 18-bit AID converter can 
convert 96k samples/sec on each of 
its two channels. The ADC includes 
dual sample-and-hold circuits that 
sample both channels simultane
ously. Using a successive-approxi
mation method, the chip converts 
and then outputs the data serially 
in a 2's-complement format on a sin
gle-output port. Non volatile on-chip 
memory lets the manufacturer trim 
any linearity errors by adding cor
rection factors to the digital values. 

The converter requires a stable 
5V reference and two clocks for op
eration. The conversion clock con
trols the S/H function and initiates 
the output of data after conversion. 
The system clock controls the con
version and synchronizes the output 
of the individual data bits at the 
output port. Select pins let you 
specify which channel is output first 
at the serial output port, and 

ANALOG 
INPUT 1 

VR1 

S/H DAG 

SUCCESSIVE
APPROXIMATION 

REGISTER 

REFERENCE 
GENERATOR 

VR1=VR2=VH-VL 

VR2 

DAC 

SUCCESSIVE 
APPROXIMATION 

REGISTER 

S/H 

-2-

ANALOG 
INPUT 2 

PARALLEL-TO-SERIAL SHIFT REGISTER -~ DATAOUT 

SEL1_.B 
SEL2_. 
CONV_. CONTROL 
SCLK _. 

whether the converter outputs 16 
or 18 bits. The ADC is available in 
13- and 15-bit linearity grades for 
$23.50 and $25 (1000). 

Atmel Corp, 2125 O'Nel Dr, San 
Jose, CA 95131. Phone (408) 441-
0311. Circle No. 691 

FPGA family boosts circuit density 
to handle 8000-gate designs 
A member of the Act 2 family of 
field-programmable gate arrays 
(FPGAs), the A1200 runs at 60 MHz 
and has as much circuit capacity as 
an 8000-gate gate array. The device 
contains an array of logic modules, 
separated by channels of 32 parallel 
conductors. Overlaying the array 
are sets of 29 additional conductors 
running at right angles to the chan
nels. At each intersection lies an an
tifuse. When you apply a program
ming voltage across the conductors, 
the antifuse changes state to be
come a permanent connection. 
Three antifuses are sufficient to 
connect any two logic elements. The 
impedance of a programmed anti-
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fuse can be as low as 2000, allowing 
a fast rise time. 

In addition to combinatorial mod-

ules, which let you implement an 
8-input logic function, the Act 2 
family offers sequential modules, 
which allow 7-input logic with a flip
flop. The A1280, which is 4 x the 
size of its predecessors, offers 1232 
logic modules and 140 user I/O pins 
in a 176-pin pin-grid array. The cir
cuits have a standby current of 
<300 µA, and an I/O drive capabil
ity of 8 mA. The A1280 costs $440 
in sample quantities. A program
ming station with software costs 
$11,950. 

Actel, 955 E Arques Ave, 
Sunnyvale, CA 94086. Phone ( 408) 
739-1010. Circle No. 692 
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MIL-STD-1772 Certified & Qualified 

Micro Networks' new NGAOO is the only 

functionally complete, . So 

unlike other devices, it's every bit as 

good as we say. Self-calibrating. Easy 

to use. The MN6400 lets you design 

even the most advanced systems 

without hassle or compromise. In a 

world of so-called 16-bit A/Ds, there's 

one MN6400. To order yours, call 

at (508) 852-5400. Or 

return the coupon. 

Functionally complete: Self-calibrating. 

TIH amplifier function 

Analog input buffer 

Reference 

Timing and control 
logic 

µP interface 

16-bit, no-missing-codes 
guaranteed over 
temperature (-55°C to 
+J25°C). 

50kHz sampling rate. 

90dB SNR, -JOOdB 
harmonics. 

FFT testing. 

Serial and parallel 
data outputs. 

Four user-selectable 
input voltage range 
configurations. 

Available with 
environmental stress 

Parallel data bus driver 
screening. 

I 
0 
Q. 

.::::> 
0 
u 
~ 

~ 
.::::> 
0 

The MN6400's 16-bit performance 

makes it ideal for industrial 

and military data acquisition 

applications including instrumen

tation, ATE and spectrum analysis. 

OUPO C PO COUPON 
D Please send me more 

information about the MN6400 
16-bit Sampling ND . 

D I'd like to evaluate the MN6400. Please 
have a Micro Networks representative call me. 

D Please send me the Micro Networks 1990 
Short Form Catalog . 

~ Q. Name _______ _ Title ____ _ _ _ 

~ MICRO NETWORKS 
324 Clark St., Worcester, MA 01606 
Phone: (508) 852-5400 Fax: (508) 853-8296 

PRECISELY THE ANSWER. 
CIRCLE NO. 80 

.::::> 8 Company _______ _ MIS _ _ ___ _ _ 

~ Address _ _____ _ _ Phone _____ _ 

.::::> § City State Zip ____ _ 

~ My application is------- --------
.::::> 
0 
(.) 

Is a Standardized Military Drawing product required? Yes D No D 
EDN120690 
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Dense SRAMs aren't fast. 
and fast SRAMs aren't dense . • • 

Unless they're from lnova. 
SnsFast! 

Our 1-megabit monolithic 128Kx8 SRAMs 
clock in at 25 and 35ns. Very fast. 111ey're 
ideal for microprocessor applications where 
fast access times are a must to avoid wait 
states: workstations, supercomputers, 
image processing, telecommunications 
switches, and radar I sonar systems. Pack
ages include DIPs, CSOJs, and flatpacks for 
commercial/ industrial/ military applications . 

1-megabit SRAMs on time 
Inova was first to ship I-megabit monolithic 
SRAMs, and we've been shipping them 
since 1988. We've established a reputation 
for on-time delivery- even during the 
memory crunch of 1988 and '89. Like our 
delivery, our high-speed, high-density 
monolithic devices are getting faster all the 
time. Inova has devices with access times 
ranging from lOOns to 25ns in stock now. 

16M 

4 M 

1 M 

0.8 

1989 - 90 1993 - 94 

· O~ ·1'." e~ 

cP~~ 

2000 
!nova lets you upgrade to the next generation of density without waiting for 
the next generation of process technology. 

Call for a free copy of our new SRAM databook: 408-980-0730 

Military monolithic SRAMs 
Inova makes the only monolithic 1-megabit 
SRAM specified on DESC drawing #5962-
89598. Both our 1-megabit and 256K de
vices are DESC listed. Inova 64Kx16 devices 
are listed on DESC drawing# 5962-90858. 
All our military grade devices are MIL-STD-
883C compliant. 

The first and only 64Kx16 
monolithic SRAM 
TI1is year Inova introduced the industry's first 
64Kx16monolithic1-megabit SRAM. At 45ns, 
these devices complement our family of 45ns 
128Kx8 SRAMs. They feature our proven 4-
transistor cell CMOS process with high-speed 
acces.s and low active and standby power 
cl1aracteristics. And they're listed on DESC 
drawing #5%2-90858. 

Inova ... 
for your 
high-speed, 
high-density 
SRAM 
solutions 

~fil3 ....... ~ 
I I 
~ , 

I 
inova 

inova microlectronics corporation 
2220 Martin Ave. Santa Clara, CA 95050 



AVAILABLE NOW! 
Part# Organization 

MT5Cl001 1MEGx1 

MT5C1005 256K x 4 

MT5C1008 128K x 8 

MT5C2561 256K x 1 

MT5C2564 64K x 4 

MT5C2565 64K x 4 Oll 

MT5C2568 32K x 8 

EDN December 6, 1990 

Speed• Padr.ages Availability Part # Organization Speed• 

25ns PDIP, CDIP, SO), NOW MT5C6401 64K x 1 12ns 
LCC, Flatpack MT5C6404 16K x 4 12ns 

25ns PDIP, CDIP, SO), NOW MT5C6405 16K x 40E 12ns 
LCC, Flatpack 

25ns PDIP, CDIP, SO), NOW 
MT5C6406/7 16K x 4S. I/O 12ns 

LCC, Flatpack MT5C6408 SK x 8 12ns 

20ns PDIP, CDIP, SOJ, NOW 
LCC MT5C1601 16K x 1 12ns 

20ns PDIP, CDIP, SOJ, NOW MT5Cl604 4K x 4 12ns 
LCC MT5C1605 4K x 40E 12ns 

20ns PDIP, CDIP, SO), NOW 
LCC 

MT5C1606/7 4K x 4S. l/O 12ns 

MT5C1608 2K x 8 12ns 
20ns PDIP, CDIP, SO), NOW 

LCC, ZIP, Flatpack • Slower speeds also available. 

2805 E. Columbia Rd., Boise, ID 83706 (208) 368-3900 
CIRCLE NO. 79 

Packagee 

PDIP, CDIP, SO) 

POI P, CDIP, SO J 

PDIP, CDIP, SOJ 

PDIP, CDIP, SO J 

PDIP, CDIP, SO), 
LCC, Flatpack 

PDIP, CDIP, SO J 

PDIP, CDIP, SOJ 

PD!P, CDIP, SO) 

PDIP, CDIP, SO) 

PDIP, CDIP, SOJ 

Availability 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 
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Introducing 
Just The Thing For Just-In-Time 

E-PROM Users. 

The JIT-ROM. The 

Just-In-Time ROM from 

UMC. Now you can use 

it to replace expensive 

E-PROMs-and cut your 

costs by up to 40%. 

Our leading-edge 

high-volume production 

runs on short notice are 

never a problem. 

If all this sounds 

like just the thing you've 

been looking for, call us 

today: 408-727-9589. 

manufacturing facility allows us to offer you 

the competitive edge of a four to five week 

turnaround time, as well as a minimum 

UMC JIT-ROM Family 
Capacity Part Number Organization Speed(ns) 

64K UM23C64 BKx 8 120/150 
128K UM23C128 16K x 8 120/150 
256K UM23C256 32K x 8 150 
512K UM23C512 64Kx 8 150 
lMb UM23C1024/5 128K x 8 120/150/200 
2Mb UM23C2001 256K x 8 120/150/200 

quantity of just 5,000. 
4Mb UM23C4000/1 256K x 16/512K x 8 200/250 
8Mb UM23C8001 lMx 8 200/250 
16Mb UM23C16000 2Mx 8 200/250 

There's no mask tooling charge for 

orders of 10,000 or more. And even very JIT-ROMs include DIPs and SOs. 16 Mb available 2nd quarter 1991. 

UNITED MICROELECTRONICS CORPORATION 

©1990 United Microelectronics Corporation. 
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Low-Skew Clock Buffer 
The GAlllO multiphase clock 
buffer provides six clock signals 
that are phase locked to an external 
clock. The typical output skew is 
± 100 psec with a maximum of 
± 250 psec. A 500-MHz oscillator in 
the phase-locked loop uses one of 
the six output clocks for feedback. 
The IC forces the feedback signal 
to the same phase as the input 
clock, with no more than a 500-psec 
delay from input to output. 

Two control pins let you select 
one of four patterns of output 
clocks. Using a zero-phase clock for 
feedback, you can obtain combina
tions of inverted signals and phase 
shifts of ± 2 and - 4 nsec on the 
other output lines. By using one of 
the modified clocks for the feedback 
signal, you can extend the phase 
shifts to ± 6 nsec. Altogether, there 
are 14 possible combinations. The 
IC comes in speed grades of 25, 33, 
or 40 MHz. In a 16-pin DIP, $35 in 
sample quantities. 

Gazelle Microcircuits Inc, 2300 
Owen St, Santa Cwra, CA 95054. 
Phone (408) 982-0900. 

Circle No. 351 

Controller 
The Z80181 Smart Access Control
ler (SAC) combines the features of 
three ICs with additional I/O 'ports. 
The device contains a 10-MHz Z180 
µP, a Z84C30 quad counter/timer, 
and one channel of a Z85C30 serial 
communications controller. Also in
cluded are two 8-bit parallel ports, 
two software-controlled chip-select 
signals, and a clock oscillator. Built 
into the Z180 µP are two UARTs, 
a clocked serial I/O port, two 16-bit 
timers, two DMA channels, and a 
programmable dynamic-RAM re
fresh circuit. An on-chip memory
management unit extends the 
Z180's address space to lM byte, 
and a programmable wait-state gen
erator accommodates slow memory. 

The Z84C30 counter/timer sec
tion offers four 8-bit timers with 8-

EDN December 6, 1990 

bit prescalers to extend the timer's 
count resolution. The timers share 
I/O pins with one of the parallel 
ports. The parallel ports are bidi~ 
rectional, and each I/O pin's direc
tion is individually programmable. 
The Z85C30 communications con
troller handles both synchronous 
and asynchronous protocols. In a 
100-pin quad flatpack, $22 (1000). 

Zilog Inc, 210 Hacienda Ave, 
Campbell, CA 95008. Phone ( 408) 
370-8000. Circle No. 352 

Self-Contained FFT 
Processor 
A completely self-contained FFT 
processor, the PDSP16510 per
forms forward or inverse FFTs on 
both real or complex data sets. The 
device features 16-bit data and coef
ficients , with block floating-point 
arithmetic for increased dynamic 
range. An internal 32k-bit RAM can 
hold as many as 1024 complex data 
points. In the continuous mode, the 
processor uses three internal con
trol units, which overlap new data, 
present data, and previous results. 

The user can choose to overlap 
data blocks by zero, 50, or 75%. In
puts and outputs are asynchronous 
to the 40-MHz system clock used 
for internal operations. The proces
sor can complete a complex trans
form with 1024 points in 96 µsec. 
You can apply either a Hamming 
or a Blackman-Harris window op
erator to the incoming data. These 
operator values are calculated in
ternally and do not require an ex-

ternal ROM. Samples in 84-pin pin
grid-array package, $1195. 

Plessey Semiconductors Corp, 
1500 Green Hills Rd, Scotts Valley, 
CA 95066. Phone (408) 438-2900. 
FAX (408) 438-5576. TLX 4940840. 

Circle No. 353 

Single-Chip Controllers 
The 10/20-MHz PC87120 SuperAT 
and the 16/20-MHz PC87130 Su
perAT/SX controllers integrate all 
of the peripheral support needed in 
80286- or 80386SX-based IBM 
PC/ATs, respectively. As a result, 
it is possible to design a complete 
mother board with just the 
PC87120 or PC87130, the CPU, 
memory devices, and from five to 
ten TTL devices. Each single-chip 
device has 8- and 16-bit BIOS ROM 
selectability, 512k- to SM-byte dy
namic-RAM support, shadow RAM 
support for system BIOS, video 
ROM and video RAM, software
configurable conventional or page
mode-in terlea ved memory, and 
software-configurable wait states 
and command delays. 

On-chip peripherals include two 
8237 DMA controllers, two 8259 in
terrupt controllers, and one 8254 
timer/counter. The PC87120 Su
perAT and PC87130 SuperAT/SX 
cost $40 and $47 (100), respectively. 

National Semiconductor, Box 
58090, MIS 16-300, Santa Clara, 
CA 95052. Phone (408) 721-5000. 

Circle No. 354 

Closed-Loop Buffer 
The EL2012 high-speed buffer am
plifier features a wide bandwidth, 
accurate gain, and high output cur
rent. With a 500 load, the buffer 
has a bandwidth of 80 MHz, gain 
is 0.999, and output-current capa
bility is 250 mA. The device, which 
needs only 17 mA of quiescent cur
rent, operates from ± 15V supplies 
and provides an output swing of 
± 12V. The device uses a process 

Text continued on pg 106 
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The Phone. 
Motorola's Micro T•A•C™cellular telephone was the winner of 
both the Fortune Magazine and Nikkei Electronics Product of the 
Year Awards, which isn't surprising. It's so small and lightweight, 

it can be carried in a shirt pocket. And it carries the most technically advanced 
cellular phone features on the market today. 

Features like Call Message, which appears in the display when a call is 
received while the user is away, and Automatic Redial, that attempts to place a 
call for up to four minutes. 

No other cellular phone offers so much in so little space. So it's little wonder 
the Micro T•A•C ranks number one in the industry. 

1990 Moloro/11 , Int. All brand and product namrs upptaring rn tlus ad art rtgrsltrtd lr11drmarks or ~11Jt11111rks of thm rtsp«hvt ho/Jus. 
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The Operator. 
PowEREo ev The 68HC11 is the powerful microcontroller Motorola called on to 
MOTOROLA 
Microc ontrollers operate the Micro T·A·C. It's highly integrated, yet compad-

ideally suited to the advanced capabilities of this phone. 
Moreover, the superior quality of Motorola microcontrollers gives Micro T•A• C 

the reliability customers demand. That's why Motorola microcontrollers are the first 
choice of leading electronics manufacturers worldwide-including our demanding 
sister divisions. And one reason Motorola was the first company to win the United 
States' Malcolm Baldrige National Quality Award. 

From cellular phones to race cars, the world's most innovative and award
winning products are powered by Motorola. 

®MOTOROLA 

CIRCLE NO. 166 
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that insulates the metal heat-sink 
tab on the 5-lead T0-220 package 
from all supply voltages. $8.07 
(100). 

Elantec, 1996 Tarob Ct, Milpi
tas, CA 95035. Phone (408) 945-
1323, ext 303. Circle No. 355 

Transceiver Chip 
Interfacing with DS-3 lines, the SSI 
78P236 transceiver operates at a 
multiplex rate of 44. 736M bps. The 
chip can also operate at the Syn
chronous Optical Network (SONET) 
STS-1 data rate of 51.84M bps, and 
the CEPT E-3 data rate of 34.368M 
bps. The receiver section of the 
transceiver accepts B3ZS-encoded 
alternate-mark-inversion (AMI) in
puts and implements a low-level in
put signal indication. The transmit
ter section converts clock and data 
input signals into AMI pulses of the 
appropriate shape for transmission. 

A line-buildout circuit lets you at
tenuate the outgoing pulses for 
various line lengths. The trans
ceiver also eliminates the need for 
crystals or tuned components. The 
78P236 is fully compliant with 
AT&T Compatibility Bulletin 119 
and Bellcore Technical Reference 
000009. $25 (10,000). 

Silicon Systems, 14351 Myford 
Rd, Tustin, CA 92680. Phone (714) 
731-7110, ext 3575. FAX (714) 669-
8814. Circle No. 356 

Monolithic Rail-To-Rail 
Silicon Pressure Sensor 
The MPX5100D 0-to-15 psi, signal
conditioned pressure sensor inte
grates the sensing element, offset 
calibration, temperature-compensa
tion circuitry, and signal amplifica
tion on a monolithic silicon chip. The 
sensor's output scale is calibrated 
from 0.5 to 4.5V, which makes the 

device suitable for µP-based sys
tems having analog-to-digital in
puts. The device, which uses a pat
ented silicon shear-stress strain 
gauge , is temperature compensated 
over the range of 0 to 85°C. The 
sensor is available in the basic
element package, single- and dual
ported versions, and with custom
ized outputs. From $45 (100). 

Motorola Inc, MD Z201, 5005 E 
McDowell Rd, Phoenix, AZ 85008. 
Phone (800) 752-3621; in AZ, (602) 
244-4556. Circle No. 357 
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Single-Chip Fax Modem 
The RI44EFX is a member of the 
company's line of single-device 
Monofax facsimile modems. The 
synchronous, half-duplex (2-wire) 
modem operates at a speed of I4.4k
bps over the public telephone net
work. According to the company, 
an RI44EFX-based fax machine op
erates 50% faster than a Group 3 
9600-bps V.29 machine during the 
actual page transmission. 

Additional benefits include the 
use of trellis-coded modulation to 
achieve I4.4, I2, 9.6, and 7.2k-bps 
operating modes and boost modem 
performance under poor line condi
tions. The modem's architecture 
also incorporates the function of a 
serial I/O device to assist in the im
plementation of error detection and 
correction. Samples are available 
now, with OEM quantities expected 
for the first quarter of I991. The 
device is housed in a 64-pin quad 

in-line package or a 68-pin plastic 
leaded chip carrier. $68 (I0,000). 

Rockwell International Corp, 
Digital Communications Div, Box 
C, Newport Beach, CA 92658. 
Phone (800) 854-8099; in CA, (800) 
422-4230. Circle No. 358 

- -
IM-Bit Dynamic RAMs 
Featuring an access time of 60 nsec, 
these IM-bit dynamic RAMs are 
available in two organizations. The 
M5M4IOOOB is a IM x I-bit device; 

the M5M44256B is a 256k x 4-bit de
vice. Both devices have a maximum 
standby current of 500 µA. Low
power versions are available with 
a maximum standby current of 200 
µA. 

The DRAMs are available in 20-
and 24-pin, 300-mil wide, thin small
outline packages, which offer the in
dustry's smallest profile surface
mount packages. You have a choice 
of both standard and reverse pin
out versions, which allow placement 
on both sides of a pc board, sharing 
a single metal trace for added den
sity. Other package options include 
I8- and 20-pin .DIPs, a 20-pin ZIP, 
and a 26-pin SOJ package. $7. 75 
(IOO). 

Mitsubishi Electronics America 
Inc, Semiconductor Div, 1050 E 
Arques Ave, Sunnyvale, CA 94086. 
Phone (408) 730-5900. FAX (408) 
730-4972. Circle No. 359 

Text continued on pg 112 





While many companies have 
deserted the military ASIC business, 
our commitment hasn't changed. 

So if you' re looking for a long 
term strategic partner, stand at ease . 

LSI Logic has earned its stripes 
by successfully completing more 
military gate array designs than 
all other ASIC manufacturers com
bined. Led by a dedicated Military 
Aerospace group, we're ready when 
you are to make those.designs a 
production reality. 

At your command are submicron 
HCMOS ASICs, RISC microproces
sors and DSP products which allow 
system-scale integration second 
to none. 

Our commitment continues as we 

ready Silicon 1076, a VHDL system 
development environment capable of 
taking you from the highest levels 
of abstraction right through to actual 
silicon. Our military arsenal already 
consists of design software which 
ensures a first-time hit rate, dedicated 
manufacturing, radiation hardened 
processes and package development. 
Whether your program need is for one 
design or 30, we've got the capability 
to hit your milestone targets. 

Next time you're looking for 
a technology upgrade, or need fast 
time-to-market, enlist the world's 
leader in military ASICs and RISC 
microprocessors. LSI Logic. 

We'll be there when you need us 
because we're always on active duty. 

ACROSS THE BOARD 
CIRCLE NO. 112 

C LSI Logic Corporation 1990. 



SIEMENS 

World Wise. 
U.S. companies with a global presence find Siemens 
an expert, dependable source for advanced 
semiconductor products. From Smart Power 
to RISC. Santa Clara to Singapore. 

110 

As the U.S. market becomes 
increasingly competitive, more 
and more companies find their 
domestic survival depends 
on how well they can 
capitalize on international 
opportunities in sales and 4MB 

manufacturing. DRAM 
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To tap the world 
market, you need 

a world partner. A 
company with world 
class semiconductor 

technology and products, world 
wide service, support, and man
ufacturing capabilities, and 
unchallenged financial strength . 

Siemens is that partner. With 
173 manufacturing plants 
in 35 countries. 42,000 employ
ees dedicated to R&D alone. 
And high performance, high 
quality semiconductor 
technology, rang ing from the 
simplest components to the 
most advanced. 

EDN December 6, 1990 

1 MB and 4MB DRAMs. Smart 
Power. RISC processors. 
Microcontrollers. High-density 
CMOS gate array technology
soon to reach sub-micron 
dimensions. The most compre
hensive line of ISDN ICs, 
from primary to basic 
rates. Chip-level 
solutions, for 
your application . 

Wherever your company grows, 
we'll be there. From Detroit 
to Dublin . Or Santa Clara to 
Singapore. 

For details on our 
advanced products, smart 

Call (800) 456-9229. Power 

Or write: 
Siemens Components, Inc. 
2191 Laurelwood Road , 

Santa Clara, CA 95054-1514. 
All that technol- Ask for literature package 
ogy comes with the High-Pert~1i~ance M51A001 . 
WOrld ClaSS manufaC- RISC Processor 

tu ring , service and support Find out how a world 
that has made Siemens one partnership with Siemens can 
of the world 's largest electron- help your company grow 
ics suppliers. world wise . 

• Siemens ... 
Practical Solutions By Design. 

CIRCLE NO. 113 C 1989 Siemens Compcinents. Inc. M51A001 
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4M-Bit EPROM are available in windowed ceramic 
DIPs and LCC packages as well as 
one-time programmable DIPs and 
plastic leaded-chip-carrier pack
ages. In a 32-pin windowed ceramic 
DIP, $57.20 (100). 

Organized as 512k x 8 bits, the 
Am27C040 is a 4M-bit ultraviolet 
EPROM with an acces§ time of 140 
nsec. The device operates from a 
single 5V supply and features fast 
single-address-location program
ming. In the standby mode, current 
drain is 20 µA typ. The EPROMs 

Advanced Micro Devices, Box 
3453, Sunnyvale, CA 94088. Phone 
(408) 732-2400. Circle No. 360 
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The full-blown simulator is an extension of 
the DEMO. You can load up to 64K of 
code and use 64K of XDATA space. You 
can program an "external environment" 
to interact with your code to simulate your 
target system. The emulator is the hard
ware extension of the simulator! 

The 24MHz real-time emulator has been 
the industry standard for years. With its 
complex breakpoint logic and advanced 
trace, nobody can beat it for performance. 
Plug-in or RS-232 configuration . All 8051 
derivatives are supported! 

noHau 
CORPORATION 
51 E. Campbell Avenue, Campbell , CA 95008 
(408) 866-1820 • FAX (408) 378-7869 

Identical user 
Interface for 

products -
All Thre~t Go wrong! 
You Can 

Austral ia (02) 654 1873. Austria (0222) 38 76 38. Benelux +31 1858-16133. Canada (514) 689-5889, 
Denmark (42) 65 81 11 , Finland 90-452 1255, France (01)-69 41 28 01 , Great Britain 0962-73 31 40, 
Hungary 01 -137 2182, Israel (03) 48 48 32, Italy (011) 771 00 10, Korea (02) 784 784 1, New Zealand 
(09) 392-464, Portugal (01) 81 50 454, Sweden, Norway (040) 92 24 25, Singapore (065) 284-6077, 
Spain (93) 217 2340, Switzerland (01) 740 41 05, Taiwan (02) 7640215, Thailand (02) 281-9596, West 
Germany 08131 -25083, Yugoslavia 061-57 19 49. 

CIRCLE NO. 35 

Featuring eight low-side drivers in 
a single 15-lead multiwatt package, 
the L9822 smart-power chip can de
liver 750 mA continuously from 
each driver. All eight drivers can 
operate simultaneously. The device 
is controlled through a 4-wire serial 
bus, which is used both to load a 
control byte and read a status byte. 
This diagnostic feature allows a mi
crocontroller to detect fault condi
tions due to overloads or open
circuit outputs. When an overload 
is detected, the device turns off the 
faulty driver to prevent damage. 
The chip's outputs are also pro
tected by internal 34V zeners that 
suppress overvoltages caused by in
ductive loads. $3.50 (1000). 

SGS-Thomson Microelectronics, 
1000 E Bell Rd, P hoenix, AZ 
85022. P hone (602) 867-6100. FAX 
(602) 867-6290. Circle No. 361 

DI A Converters 
The single-channel DSP201 and 
dual-channel DSP202 DIA convert
ers are designed for ease of use with 
modern DSP ICs. Complete with in
ternal glue logic, both parts feature 
sampling rates to 500 kHz and pro
vide a single-chip interface to stan
dard DSP chips, such as those from 
Analog Devices, AT&T, Motorola, 
and Texas Instruments. By elimi
nating the need for external logic 
and design time, the devices pro
vide an easy analog signal-process
ing output for DSP circuit design
ers. Running full-speed on a DSP 
IC serial port, both devices are 
faster than most of the bit clocks 

EDN December 6, 1990 



Simple Signal Mixing 

Our new MPY600 gives you 
simple signal mixing 
solutions for a wide range 
of RF. IF and video appli
cations. This monolithic. 
four-quadrant analog 
multiplier features extra
wide bandwidth and 
exceptional spurious-free 
dynamic range. Inputs are 
DC-coupled. eliminating 
the need for cumbersome 
coupling transformers and 
input biasing circuitry. 

Sharper Signals 
with -65dB SFDR 
MPY600 key specifications: 
• -65dB SFDR 
• Bandwidth. 30MHz 

(75MHz with external 
OPA621 op amp) 

• -55dBc Distortion 
(OdBm. 5MHz) 

• -60dB Feedthrough 
@5MHz 

EDN December 6, 1990 

z 

• ±2V full-scale input 
voltage range 

• Supply range: ±4.75V 
to±8V 

• Low inputnoise. 
120nV\/t:tz_for VouT. 
50 nV / yHz for louT 
(Lower noise with 
reduced input range) 

• -25/+85 temp range. 
16-pin plastic DIP 
package 

• From $9.95* 

MPY600 delivers 
performance plus spectral 
purity at substantial 
savings. For more 
information and data 
sheets. contact your 
local Burr-Brown sales 
office or call 
1-800-548-6132 
toll-free for 
immediate 
assistance. 

CIRCLE NO. 114 

Burr-Brown Corp. 
P.O. Box 11400 
Tucson. AZ 85734 

·u.s. OEM prices. in 100s 

II I 
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that DSP ICs can currently handle. 
The DSP201 offers a single volt

age-output channel, accepting 
either 16 or 18 bits of input data; 
the DSP202 has two voltage-output 
channels with either two separate 
input ports or a mode to drive both 
output channels from a single 32-bit 
word. The DSP201 costs $19.95; the 
DSP202 costs $24.95 (1000). 

Burr-Brown, Box 11400, Tucson, 
AZ 85734. Phone (602) 746-1111. 

Circle No. 362 

Dual-Channel 18-Bit ADC 
Operating from a single 5V suppl);., 
the AT76C120 AID converter fea
tures 18-bit resolution, a conversion 
speed of 10 µsec, and an input band
width of 50 kHz. The device has a 
guaranteed linearity accuracy of 15 
bits and can resolve input signals 
of <10 µ V. The ADC provides sys
tem designers with 96,000 18-bit 

conversion samples/sec on each of 
its two channels. Other features in
clude a minimum SIN ratio of 86 
dB and a 2's-complement format for 
the device's digital-output code. In 
a 24-pin plastic DIP, $25 (1000). 

Atmel, 2125 O'Nel Dr, San Jose, 
CA 95131. Phone (408) 441-0311. 

Circle No. 363 

"Kickstarter" Chip 
The DS1239 MicroManager chip 
contains special circuitry that cold
starts a computer from the key-

board. In addition to convenience, 
the chip enhances safety by keeping 
110/220V ac power cabling distant 
from the person activating the on/ 
off switch. When equipment power 
is off, a pushbutton closure is de
tected by the chip, which then 
sources a small amount of energy 
from a 3V lithium battery. This en
ergy lights an optoisolator to kick 
on a triac, which powers up the sys
tem. The chip also monitors a sec
ond pushbutton to reset a processor 
when the operator wants to inter
vene. The DS1239 also has provi
sions to monitor power. If the 5V 
power supply dips out of tolerance, 
a warning signal interrupts the 
processor, allowing for storage of 
information in nonvolatile RAM. 
$3.50 (1000). 

Dallas Semiconductor, 4350 S 
Beltwood Pkwy, Dallas, TX 75244. 
Phone (214) 450-0448. FAX (214) 
450-0470. Circle No. 364 

Venture into the Modulation Domain and 
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4-Channel, 12-Bit ADC 
The ADC7802 4-channel, 12-bit AID 
converter is optimized for accurate 
multiplexing of de signals. The 
ADC is self-calibrating and needs 
no offset or gain adjustments. Oper
ating from a single 5V supply and 
dissipating only 10 mW, the device 
accepts unipolar inputs from 0 to 
5V. Total conversion time is 17 
µsec, and conversion results are 
available in two bytes with "no 
missing codes" guaranteed. Chan
nel separation is typically 92 dB and 
channel-to-channel mismatch is 1/4 
LSB max. The IC contains a mono
lithic capacitor-array with an on
chip S/H device, a 4-channel multi
plexer, autocalibration circuitry, 
and an 8-bit µP interface port. A 
special register permits full control 
over the converter through the µP 
bus, eliminating the need for hard
wired control lines. The ADC7802 
is available in a 28-pin DIP or a 

28-lead plastic leaded chip carrier. 
$19.95 (100). 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. FAX (602) 889-1510. 
TWX 910-889-1510. 

Circle No. 365 

20-Bit Audio DAC 
Designed specifically for high-per
formance digital audio applications, 
the AD1862 20-bit DAC features a 
typical S/N ratio of 119 dB, 
THD + N of - 96 dB, and a dynamic 
range of 102 dB. Gain linearity is 
± 1 dB at a - 90-dB amplitude. The 
monolithic converter uses proprie
tary digital-offset circuitry to en
hance low-level signal linearity and 
eliminate the need for deglitching 
circuitry. 

An external midscale trim pin 
lets you adjust the DAC for the low
est possible distortion for signals 

<60 dB in amplitude. The DAC can 
perform 16 x oversampling and has 
a digital interface that accepts 2's
complement 20-bit serial words. 
The DAC operates from ± 12V sup
plies and comes in two performance 
grades. The device is available in 
16-pin plastic DIPs. From $17.20 
(100). 

Anawg Devices, 804 Woburn St, 
Wilmington, MA 01887. Phone 
(617) 937-1428. Circle No. 366 

High-Speed PLD 
According to the company, a maxi
mum propagation delay of 7 nsec 
makes the GAL16V8B-7 the fastest 
E 2CMOS PLD available and the 
only low-power device in this speed 
range. The 20-pin device, which can 
operate to 100 MHz, typically 
draws only 100 mA of current. The 
PLD emulates all standard 20-pin 
PAL devices with full functional, 

improve your powers of observation. 

CIRCLE NO. 36 
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When characterizing VCO responses 
and frequency agile signals, most 
designers depend on their powers of 
deductive reasoning. The Modulation 
Domain offers a more direct approach. 
It brings changes in frequency vs. 
time clearly into view. So you can see 
the transient response and post-tuning 
drift of a single-shot VCO step, or the 
chirp linearity and staggered PRI of 
a frequency agile signal. On a single 
display. In seconds. 

Find out how looking at frequency 
vs. time in the Modulation Domain 
can make you a better designer, call 
Hewlett-Packard at 1-800-752-0900~ 
Ask for Ext. 1827, and we'll send you 
a Visitor's Guide to the Modulation 
Domain on floppy disk, complete with 
a list of sights and excursions you 
won't want to miss. 

There is a better way. 

[h~ ~!~KL:~6 
*In Canada, call 1-800-387-3867, Dept. 419. 
Any similar ity to existing persons or companies is 
purely coincidenta l. 
© 1990, Hewlett -Packard Co. TMSCD054AIEON 
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----------------------------------
fuse-map, and parametric capabil
ity. The device is available in sam
ple quantities. 20-pin DIPs, $15; 
plastic . leaded chip carriers, $13.80 
(100). 
Lattice Semiconductor, 5555 
Northeast Moore Ct, HiUsboro, OR 
97124. Phone (503) 681-0118. FAX 
(503) 681-0347. Circle No. 367 

Octal S/H Chip 

different output voltage. The chip 
operates from single supplies of 5 
to 15V or dual supplies of ± 3 to 
± 7V. It provides make-before
break channel addressing and TTL 
compatibility over the full supply 
range. Acquisition time is only 7 
µsec; the droop rate, the device's 
hold storage capability, is < 1 m VI 
sec typ. The chip is available in 16-
pin plastic DIPs, ceramic DIPs, and 
SO packages. From $6.25 (100). 

Precision Monolithics Inc, Box 
58020, Santa Clara, CA 95052. 
Phone (408) 562-7181. FAX (408) 
727-1550. Circle No. 368 

Motor Drive Chip 

These signals control the timing of 
the 3-phase push-pull output drive 
and produce a tachometer output. 
The TDA 5140/A has a 0.6A drive 
capability. The supply voltage is 4 
to 18V, and power consumption is 
4 mA. It is available in sample 
quantities. Other chips include the 
TDA 5141 with 1.8A drive capacity 
and the TDA 5142 for higher out
puts using external power transis
tors. The TDA 5140 comes in an 
18-pin DIP, S0-20, or S0-24 pack
age and costs Gld 3. 7 (10,000). 

Philips Components, Box 218, 
--------------------------~ 5600 MD Eindhoven, The Nether

The SMP-08 combines eight inde
pendent S/H channels on a single 
chip. The device incorporates inter
nal capacitors that hold the input 
signal and output amps for buffer
ing the signal held on each of the 
hold capacitors. A TTL/CMOS
compatible, one-of-eight decoder 
controls a series of eight internal 
switches that connect the analog in
put to the selected S/H channel. 
Through the multiplexer, each chan
nel can be addressed to program a 

The TDA 5140 drives a 3-phase 
brushless de motor in either a star 
or delta configuration. The chip con
tains commutation and delay cir
cuits that detect zero crossing 
points in the motor's back EMF. 
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We'd Like to Hand You a Line ... 
. .. of top quality, American-made 
electronic hardware. You 'll be able 
to count on consistent dimen
sions part-to-part . Get durable 
finishes to your spec. Select from 
over 100,000 parts that are on the 
shelf, ready to ship. We supply 
handles, jack Screws, stand-offs, 
captive screws, and dozens of 
others. And if you need special 

hardware, we will custom manu
facture it to your prints. So, let us 
hand you our line. Write or phone 
for a copy of our latest catalog. 

RAF Electronic Hardware 
95 Silvermine Road 
Seymour, CT 06483 
(203) 888-2133 
FAX: C203l 888-9860 

CIRCLE NO. 42 

lands. Phone (40) 724324. FAX 
(40) 724825. Circle No. 369 

P-Channel DMOS 
Power FETs 
The VP22A family of p-channel, en
hancement-mode vertical DMOS 
power FETs feature low on-resis
tance and are available in three 
breakdown-voltage ratings. The 
VP2210N3, VP2206N3 and VP-
2204N3 have respective drain-to
source voltage ratings of 100, 60, 
and 40V. The on-resistance of these 
devices is 0.90 at VGs=lOV, 
In=3.5A and 1.50 at 5V and lA. 
The drain-to-source on-state cur
rent is a minimum of 4A. Available 
in low-cost, space-saving T0-92 
packages, the devices have a 
power-handling capability of lW. 
VP2210N3, $0. 91; VP2206N3, 
$0.90; VP2204N3, $0.89 (1000). De
livery, four to six weeks ARO. 

Supertex Inc, 1225 Bordeaux 
Dr, Sunnyvale, CA 94088. Phone 
(408) 744-0100. FAX (408) 734-
5247. Circle No. 370 
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From the people who brought 
you ZIP packaging and the first 
TSOPs, another great idea -Flash 
EEPROMs from Mitsubishi. 

EDN December 6, 1990 CIRCLE NO. 115 

~"'~'-~~~:~~= 5Mcall us now at ----
ACJ IC>N 1-800-624-8999, 
REALITY ext. 178D and set 

your vision into 
action with Mitsubishi Flash 
EEPROMs. They can make your 
new design a reality . 

.\MITSUBISHI 
ELECTRONIC DEVICE GROUP 
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Disk-Drive Controller heads or media. The chip automati
cally performs correction of data er
rors during disk read operations 
without any local µP intervention. 
The controller can also continue 
data transfer from the disk to the 
buffer while correcting previously 
read data. The CL-SH360 features 
an 88-bit Reed-Solomon ECC with 

The CL-SH360 disk-drive controller 
implements Reed-Solomon error
correction code (ECC) while trans
ferring data at a continuous 24M
bps rate. Using this correction, the 
chip can double the density of a sin
gle-platter 3%-in. drive from 40M 
to 80M bytes with no change in 
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The Ultimate 
VMEbus Tool Set 

Based on the VBT-321 Advanced VMEbus Analyzer, VMETRO's Modular VMEbus Analyzer System 
offers piggyback modules for all kinds of VMEbus development, verification and tuning purposes. 

VMETRO's Modular VMEbus Analyzer System gives you unrivalled 
measurement capability in a single VMEbus slot. Pick the right piggyback 
module to the VBT-321 VMEbus Analyzer and obtain: 

* VMEbus Anomaly Trigger 
* VSB State Analysis 
* VME Cycle Generator 

* lOOMHz VME Timing Analysis 
* P2 General Purpose Analysis 
* 256K Trace w/SCSI dump 

VMEbus Anomaly Trigger reveals Combined VMEbus State trace Real-time VMEbus histograms 
incompatibilities and spec. violations. and IOOMHz Timing Waveform. shows bus usage, event counts, etc. 

:::=:.~~=-- .. -
::"..:.:'i~-l'IOI------
:.:.~- .. -----

TGlll •ol-. ,_ 
~ .... c.... °"''°" __ .,. ___ _..._,_ . _,,,..--·-·-\ ,..,.,. ........... . 
l )17··--.. ·---· 
I ~ .... ·-•·-·--

l -~~='=· ,,...---..,.~..,...i.sc.....--....,.e 

""'-11 T--T -."f ,...., QOICO 

UPIETRO 
VMETROAS 

Sognsveien 75, N-0855 Oslo 8, Norway 
Tel. : +47 2 39 46 90. Fax.: +47 2 18 39 38 

The Bus Analyzer Specialist 

CIRCLE NO. 38 

VMETRO, INC 
2500 Wilcrest #550, Houston, TX n042 
Tel. : (713) 266 6430. Fax.: (713) 266 6919 

on-the-fly hardware correction. 
Other features are a power-down 
and an automatic wake-up mode 
that reduce power consumption by 
about 75% when the drive is not in 
use. A proprietary split-data field 
allows skipping defects within a sec
tor. The CL-SH360 is packaged in 
a 100-lead quad flatpack. $24 (1000). 
Samples are available now, with 
production scheduled before the 
end of 1990. 

Cirrus Logic, 1463 Centre 
Pointe Dr, Milpitas, CA 95035. 
Phone (408) 945-8300. FAX (408) 
263-5682. Circle No. 371 

Single-Chip PC/AT 
Controllers 
The VL82C310 laptop and VL82C311 
desktop controllers are single-chip 
devices for use in IBM PC/AT appli
cations. The devices operate in 
80286 and 80386SX microprocessor
based systems with clock speeds 
from 10 to 20 MHz. Both chips meet 
complete PC/AT system standards 
and require only six inexpensive 
TTL devices for PC/ AT bus buffer
ing. The controllers contain the 
standard mother-board peripheral 
functions, and the required mem
ory, CPU, and expansion bus con
trols in a single 160-lead quad 
flatpack. The VL82C311 includes 
advanced features such as inter
leaved page-mode memory control, 
and the VL82C310 adds power
down modes for laptop operation 
that are normally found only in 
high-performance chips such as the 
company's Topcat 286/386SX and 
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+5VM ±15V 
DC· DC CONVERTERS 

POWER UP m 30W LOADS 
No Design Required - Just Drop In 

Maxim's MAX742 and MAX743 dual-output DC-DC converters provide the simplest solutions for 
generating ± 15V or ± 12V analog supplies from low input voltages, such as +5V digital supplies. To make 
designing with the parts as simple and reliable as plugging in modules, we not only specify all critical 
components, we also provide them .* 

• Generates ± 15V or ± 12V 

• 82-920/o Typical Efficiency 

• Uses Inductors, Not Transformers 

• 0.30/o Typical Noise and Ripple 

• Current-Mode Control 

• 200kHz Switching Frequency 

• Two PWM Controllers Per Package 
Using surface mount components, the MAX743 DC-DC converter 
delivers 3W in less than half the board space of the smallest 
modules. Power density is a healthy 18W per cubic inch. 

Input Voltage 
---

Output Voltage 
t----

Output Power 
t---

Power Switch 
>---

Price 

•• MAX742 and MAX743, 1000·up, FOB USA 

4.2V - 10 

± 12V or ± 15V ±4% 

30W 

External 

$5.82** 

4.2V- 6.5V 

±12V or ±15V ±4% 

3W 

Internal 

$5.82** 

Evaluation Board Simplifies Prototyping 
A MAX743 (through-hole) evaluation board containing a MAX743 and all the components required to build 

a 3 Watt DC-DC converter is available from Maxim for only $20. To order your evaluation board , send check 
or money order to Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086. For applications 
assistance or information on other Maxim products call (408) 737-7600, ext. 4000 or FAX (408) 737-7194. 
• MAXL001 · 100µH Low-Loss Toroid Inductors ($1.47, 1000-up) and MAXC001 - 150µF Low-ESR Capacitors ($0.29. 1000-up) 

MAX743CPE Production Kit ($8.18, 1000·up) includes 
1 · MAX743CPE 
2 - 100µH Low-Loss Toroid Inductors 
3 - 150µF Low-ESR Capacitors 
2 - Schottky Rectifiers 

Distributed by Arrow, Bell/Graham , Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205)830-0498; Arizona, 
(602) 730·8093; California , (408) 248·5300, (619)278-8021 ; (714)261·2123; (818) 704·1655; Colorado, (303) 799·3435, Connecticut, (203)384·1112; Delaware, (609) 778·5353; 
Florida, (305) 426-4601 , (407)682-4800; Georgia, (404)447-6124; lll1no1s, (312)577-9222; Indiana. (317)921 -3450; Iowa. (319) 393-2232 ; Kansas, (816) 436-6445; Lou1s1ana, 
(214) 238·7500; Maryland , (301) 644·5700; Massachusetts, (617)329-3454; M1ch1gan, (313) 583·1500; Minnesota, (612) 944·8545; M1ss1ss1pp1, (205) 830·0498; Missouri , 
(314) 839-0033; Montana. (503) 292-8840; Nebraska, (816) 436-6445; Nevada, (408) 248-5300; New Hampshire, (617) 329-3454; New Jersey, (609) 778-5353; New Mexico, 
(505) 268-4232; New York. (201) 428-0600. (607) 754-2171 ; North Carolina. (919) 846-6888; Ohio, (216) 659·9224, (513) 278-0714, (614) 895-1447; Oklahoma, (214) 238·7500; 
Oregon , (503)292-8840 ; E. Pennsylvania , (609)778-5353 ; W. Pennsylvania , (919)851 -0010; South Carolina , (919)851 -0010 , Tennessee, (404)447-6124 ; Texas. 
(214)238·7500, (512)835·5822, (713) 789·2426 ; Utah, (801)561 ·5099 ; V1rg1nia . (801)644·5700 ; Washington , (206)823-9535 ; W1scons1n , (414) 792-0920; Canada, 
(416) 238·0366. (613) 225-5161 . (604) 439-1373. (514) 337-7540. 

Maxim 1s a registered trademark of Maxim Integrated Products © 1990 Maxim Integrated Products. 
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FLIGHT 
TESTED ... 
TIME 
PROVEN 

The smallest, lowest power, 
complete dual redundant 1553 
interface. It is a user friendly total 
solution to the problem of interfacing 
a subsystem to the 1553 Bus. The 
NHl-1553RT appears as 8 or 16 bit
wide Ram to the Host, requiring only 
two standard transformers to 
complete the bus interface. Standard 
Ram signals are used to interface the 
hybrid to all popular processors. The 
internal Ram is dual ported making 
the Host and Bus totally transparent 
to each other . Ram arbitration and 
control logic is all contained in the 
hybrid. 

• Two+5V I> ~ 
only transceivers ff11l 

1 

' 

• 4K words of internal memory 
• Message illegalization without 

external prom 
• Supports notices I and 11 

• Programmable interrrupts 
• Interrupts stored internally in FIFO 
• Internal 32 bit time tag clock 
• Broadcast flag for each message 
• Discrete 1/ 0 pins 
• Complies with Mil-Std 1760A 
• Plug-in package 1.33 x 1.83 
• Flat package .95 " x 1.85 " 
• Software and interface support 
• On-site demonstrations available 

NATIO 
HYBRID, 

CIRCLE NO. 39 

Integrated 
Circuits 

386DX chip sets. Both the 82C10 
and 82Cll chips use a standard AT 
BIOS and provide LIM EMS 4.0 
hardware support. VL82C10, $75; 
VL82C311, $65. 

VLSI Technology, 8375 South 
River Pkwy, Tempe, AZ 85284. 
Phone (602) 752-8574. FAX (602) 
752-6000. Circle No. 372 

Silicon MMIC 
Designated INA-02184 in the 85-mil 
plastic "pill" package and INA-
02186 in the 85-mil surface-mount 
plastic packa,ge, this monolithic
microwave integrated circuit has a 
3-dB bandwidth from de to 800 
MHz. At 500 MHz, the amplifier has 
a gain of 31 dB, a noise figure of 2 
dB, and output power of 11 dBm 
at 1-dB gain compression. At 1.5 
GHz, the amplifier's gain is typi
cally 26 dB. Either version is avail
able in tape-and-reel packaging, 
with 1000 units in a 7-in. reel or 
4000 units in a 13-in. reel. $3.40 
each (100). 

Avantek, MIS M82, 481 Cotton
wood Dr, Milpitas, CA 95035. 
Phone (408) 943-3038. 

Circle No. 373 

Math Coprocessor For 
Software Programs 
Using a 1-µm process, the latest 
version of the industry-standard 
387-DX math coprocessor runs as 
much as 20% faster than previous 
versions. The device is available in 
16-, 20-, 25- and 33-MHz versions. 
Software programs such as 
Borland's Quattro Pro, Autodesk's 

EDN December 6, 1990 



2 AA CELL TO 5V CONVERTER 
EXTENDS BATTERY LIFE 

The MAX654-658 Family of regulated DC-DC converters provide the simplest 
and most compact solution available for efficiently generating 3V or 5V from a 1.5V or 
3V battery input. An auxiliary, low-power, + 12V converter guarantees start-up under 
load even when your battery is almost completely discharged. This +12V supply also 
provides a simple means of turning on and off intermittent loads via an external 
N-Channel MOSFET - further extending battery life. 

• + 5V at 170mA From 2 Cell Input 

• 85D/o Conversion Efficiency 

• 1.15V Guaranteed Start-Up 
(MAX654/6/8), 1.5V (MAX655/8) 

• Starts Up Under Load 

• Auxiliary 12V /100µA Supply 

• Low Battery Indicator 

• 14-Pin SO and DIP Packages 

Battery Input Part 

MAX654 

1Cell : 1.15V - 1.6V MAX656 * 

MAX657 

2 Cells: 1 .5V - 3.2V 
MAX655 

MAX658 * 

MAX655EVKIT 

Plus IRF541 MOSFET 
'' MAX654-658CPD, 1000-up, MAX655EVKIT, 1-up, FOB USA 

MAX655 EVALUATION KIT AVAILABLE 

An evaluation board containing a MAX655 and all the 
components necessary for building a 2 AA cell to +SV 
converter is available from Maxim for only $20. 

VouT louT Price** 

5V 45-80mA $ 3.34 

5V 190 - 380mA $ 3.34 

3V 50-110mA $ 3.34 

5V 60-170mA $ 3.34 

5V 205 - 450mA $ 3 .34 

EVALUATION BOARD $20.00 

To order your evaluation board , send check or money order to Maxim Integrated 
Products, 120 San Gabriel Drive, Sunnyvale, CA 94086. For applications assistance or 
information on other Maxim products call (408) 737-7600, ext. 4000 or FAX (408) 737-7194. 

WARNING : The Typical Operating Circuit and 
Figures 1 thru 4 shown in the MAX654-658 data 
sheet published 1/90 and in our 1990 New Releases 
Data Book ARE IN ERROR. Contact factory for a 
corrected data sheet, published 11/90. 

Distributed by Arrow, Bell/Graham, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205) 830-0498; Arizona , 
(602) 730-8093; California, (408) 248-5300, (619) 278-8021 ; (714) 261-2123; (818) 704-1655; Colorado, (303) 799-3435, Connecticut, (203) 384-1112; Delaware, (609) 778-5353; 
Florida, (305) 426-4601 , (407) 682-4800; Georgia, (404)447-6124; Illinois, (312)577-9222; Indiana, (317)921-3450; Iowa, (319)393-2232; Kansas, (816)436-6445; Louisiana, 
(214)238-7500; Maryland, (301)644-5700; Massachusetts, (617)329-3454; Michigan, (313)583-1500; Minnesota, (612)944-8545; Mississippi , (205)830-0498; Missouri, 
(314) 839-0033; Montana, (503) 292-8840; Nebraska, (816) 436-6445; Nevada, (408) 248-5300; New Hampshire, (617) 329-3454; New Jersey, (609) 778-5353; New Mexico, 
(505) 268-4232; New York, (201) 428-0600, (607) 754-2171; North Carolina, (919) 846-6888; Ohio, (216) 659-9224, (513) 278-0714, (614) 895-1447; Oklahoma, (214) 238-7500; 
Oregon, (503) 292-8840 ; E. Pennsylvania , (609) 778-5353 ; W Pennsylvania , (919) 851-0010 ; South Carolina, (919) 851-0010 ; Tennessee, (404) 447-6124 ; Texas. 
(214) 238-7500, (512) 835-5822 , (713) 789-2426; Utah , (801) 561 -5099; Virginia , (801)644-5700; Washington , (206) 823-9535; Wisconsin , (414) 792-0920; Canada, 
(416) 238-0366, (613) 225-5161, (604) 439-1373, (514) 337-7540. 
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Intelligent 
Data 
Acquisition 

System Solutions 
For Data Acquisition 

Onboard Intelligence for 
IBM PC/XT/AT/386 

Microstar 's Data Acquisition 
Processor"' (DAP"') manages the 
entire data acquisition and con
trol interface inside a PC. 
Onboard intelligence in the DAP 
speeds development and 
increases performance. 

The DAP can be configured eas
ily into a number of instruments, 
including: 

• Spectrum Analyzer 
• Instrument Controller 
• Transient Recorder 
• Digital Signal Processor 
• Datalogger 

DAPview™ software provides 
interactive control for data acqui
sition: 

• real time graphics 
• disk logging 
• pull-down menus 
• on-line HELP 
• on-line error handling 

Call for FREE Demo Diskette 
(206) 881-4286 

DAP Features: 
• On board microprocessor: up to 

16 MHz with 512K DRAM 
• DAP 2400™ with onboard 

digital signal processor : 
20 MHz for 10 MIPS; up to 
96K fast SRAM 

• Buffers and processes input data 
• More than 100 commands 

without programming 
•Compatible with DAPview, C, 

Pascal , BASIC, FORTRAN , 
Lotus 1-2-3 , ASYST, ILS , 
Lab Windows 

• C language custom commands 
• Acquires analog and digital 

inputs to 235,000 samples/ 
second 

• Updates analog or digital outputs 
to 250,000 values/second 

MicROSTAR 

----•LABORATORIES"' 1 
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2863 152nd Ave. N.E., Redmond , WA 98052 
Fax (206) 881-5494 
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AutoCAD, and Lotus's Freelance 
Plus, which use floating-point 
mathematical operations, can bene
fit by the faster speeds of the latest 
devices. 16-MHz version, $570; 20-
MHz version, $647; 25-MHz ver
sion, $814; 33-MHz version, $994. 

Intel Corp, Box 58065, Santa 
Clara, CA 95052. Phone (800) 538-
3373; in CA, (916) 351-2747. 

Circle No. 374 

12-Bit Buffered 
Multiplying CMOS DAC 
The AD7545 monolithic 12-bit mul
tiplying DAC has on-chip data 
latches. The device loads data in a 
single 12-bit-wide word, which al
lows interfacing directly to most 12-
and 16-bit bus systems. The loading 
of the input latches is under the con
trol of the CS and WR inputs. A 
logic low on these control inputs 
makes the input latches transpar
ent, allowing direct unbuffered op
eration of the DAC. The device, 
which comes in a 20-pin DIP, oper
ates from a single 5 to 15V supply 
and is available in commercial, in
dustrial, and military grades. From 
$6.25 (100). 

Harris Semiconductor, Box 883, 
Melbourne, FL 32902. Phone (407) 
724-3800. Circle No. 375 

Field-Programmable 
Gate Arrays 
The ATT3000 series of field-pro
grammable gate arrays (FPGA)s of-

fer compatibility with similar parts 
from Xilinx Corp. The basic archi
tecture includes five input-variable 
core logic blocks (CLB), two flip
flops per CLB, enhanced routing re
sources, and 3-state drivers for 
wide ANDs. 

The ATT3020, the first device in 
the series, contains an 8 x 8 CLB 
matrix and 2000 equivalent gates. 
It comes with toggle rates of 70 and 
100 MHz, allowing its use in sys
tems with operating speeds to 50 
MHz and higher. The ATT3000 se
ries will consist of five basic devices 
with sizes ranging to 9000 equiva
lent gates. The parts will be avail
able by the first quarter of 1991. 
ATT3020 in 84-pin, 100-MHz plastic 
leaded chip carriers, $36. 70; 70-
MHz versions, $28.50; in 68-pin 
plastic leaded chip carriers, 100-
MHz version, $35.60; 70-MHz ver
sion, $27.30 (100). 

AT&T Microelectronics, Dept 
52AL300240, 555 Union Blvd, Al
lentown, PA 18103. Phone (800) 
372-2447; in Canada, (800) 553-
2448. Circle No. 376 

Microwave Power 
Transistor 
You can use the MZ0912B100Y npn 
power transistor in common-base, 
class C broadband amplifiers for Ta
can applications. A 50V supply pro
vides the device with a maximum 
power output of lOOW and a mini
mum power gain of 7 dB across the 
960- to 1215-MHz frequency band. 
The device has an interdigitated 
structure with diffused emitter
ballasting resistors to enhance cur
rent sharing and gold metalization 
for stability. Internally matched in
put and output cells make circuit 
design easier. The transistor comes 
in a hermetic metal-ceramic flange 
package. $158 (1000). 

Philips Components, Discrete 
Products Div, 45 George Washing
ton Hwy, Smithfield, RI 02917. 
Phone (401) 232-0500. 

Circle No. 377 
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1 ~A OP AMP EXTENDS 
BATTERY LIFE 15X 

3.6µ W Power Consumption - Lowest Ever 
Maxim's new MAX406 op amp is the lowest power op amp on the market today, 

requiring a maximum supply current of only 1.2µ.A - leakage current in most battery
powered applications. And, it consumes less than 3.6µ.W* of power enabling lithium or 
alkaline batteries to last years longer. A review of the specs below will show you that the 
new MAX406 is the ideal op amp for solar powered products, hearing aids, barcode 
readers, and many other micropower applications. 

• 1.2µA max Supply Current MAX406 VS. ALTERNATIVES 

• < 0.1pA Input Bias Current Device la Vos le Rail-to-Rail 

• 0.5mV max Input Offset Voltage 
(TA =25°C) µ,A max mVmax pA typ Output 

MAX406 1.2 0.5 <0.1 YES 
• Input Voltage Range Includes 

Neg Supply Rail 

• 40kHz Gain Bandwidth 

ICL7611 

TLC271 

OP90 

20 2 

23 2 

20 0.15 

•Wide Supply Voltage Range: +2.4V to + 10V or ± 1.2V to ± 5V 

1 

0.1 

4000 

Rail-to-Rail Output Sources 2,000X Supply Current 
The MAX406 maintains linearity under heavy load conditions and is capable of 

sourcing as much as 2mA from a 9V battery. The output swings rail-to-rail while the input 
voltage range extends to the negative supply rail. The new device operates from voltages 
as low as 2.4V while maintaining widest input and output voltage ranges. 

Lowest Bias Current, Highest Stability 
Input bias current of the MAX406 is less than 0.1pA - a 10X improvement over other 

low-power op amps. Input offset voltage is 0.5mV maximum , eliminating the need for offset 
nulling in most applications. As a buffer, the MAX406 is extremely stable without any 
external compensation , even when driving capacitive loads as high as 1 µF. 

Call your Maxim representative today for applications information, data sheets and 
samples. Or, write Maxim Integrated Products, 120 San Gabriel Dr., Sunnyvale, CA 94086, 
(408) 737-7600, FAX (408) 737-7194. 

·From 3V supplies 

YES 

NO 

NO 

Distributed by Arrow, Bell/Graham, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205) 830-0498; Arizona. 
(602) 730-8093; California , (408)248-5300, (619)278-8021; (714) 261-2123; (818) 704-1655; Colorado. (303) 799-3435, Connecticut, (203)384-1112; Delaware. (609) 778-5353; 
Florida. (305)426-4601. (407)682-4800; Georgia. (404)447-6124; lllinrns, {312)577-9222; Indiana, (317)921-3450; Iowa, (319)393-2232; Kansas, (816)436-6445; Louisiana, 
(214) 238-7500; Maryland , (301) 644-5700; Massachusetts. (617) 329-3454; Michigan, (313) 583-1500; Minnesota, (612) 944-8545; M1ss1ssippi , (205) 830-0498; Missouri , 
(314) 839-0033; Montana, (503) 292-8840; Nebraska. (816) 436-6445; Nevada, (408) 248-5300; New Hampshire, (617) 329-3454; New Jersey, (609) 778-5353; New Mexico, 
(505) 268-4232; New York, (201)428-0600, (607) 754-2171 ; North Carolina. (919) 846-6888; Ohio. (216) 659-9224, (513) 278-0714, (614)895-1447; Oklahoma, (214) 238-7500; 
Oregon , (503) 292-8840 ; E. Pennsylvania, (609) 778-5353; W Pennsylvania, (919) 851-0010; South Carolina , (919) 851 -0010; Tennessee, (404) 447-6124; Texas, 
(214) 238-7500, (512) 835-5822 , (713) 789-2426 ; Utah , (801) 561 -5099; Virginia , (801) 644-5700; Washington , (206) 823-9535; Wisconsin , (414) 792-0920; Canada. 
( 416) 238-0366, (613) 225-5161 , (604) 439-1373, (514) 337-7540. 

Maxim 1s a registered trademark of Maxim Integrated Products © 1990 Maxim Integrated Products. 
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Fujitsu's new low-cost SCSI protocol 
controller is optimized for PC 
applications. 

Up to now, if you needed a 
high-performance SCSI protocol controller 
(SPC) IC for your PC application, you were 
faced with two options. Neither of which met 
your needs. 

You could use older products that can1t 
keep up with your PC. Or you could use high
priced SPCs that were also high in pin count and 
cost. 

Now, thanks to Fujitsu1s MB89352, 
there's no need to compromise. Because its a 
low-cost, high-performance SPC that meets the 
stringent cost and size requirements of PC 
applications. 

Which makes your !if e a lot easier. 
Because instead of having to choose between 
slower products and higher prices, the only 
choice you have to make is Fujitsu. 

And in contrast to other devices with pin 
counts of 68 to 150, the MB89352 provides you 
with a modest pin count of 48. All of which 
meets your need for smaller, lighter, more 
compact systems. 

cP 
FUJITSU 
Every step of the way.5M 

But with a 2.7 Mbyte/sec. transfer rate, it 
packs all the power and speed your PC 
application needs. Today and tomorrow. 

All in a 48-pin quad plastic surface
mount package no larger than a dime. Or a 
conventional 48-pin DIP. 

But having the right SPC for your PC is 
only half of what you need to win the race to 
market. You also need the right development 
tools. 

Which is why Fujitsu provides a 
complete SCSI host adapter with all the 
hardware and software you need to convert any 
IBM® PC/XT,"' AT® or compatible into an 
MB89352 evaluation system. 

Including a real working software driver 
complete with source code listings. Giving you 
the edge to win the race to market. 

To find out more about Fujitsu's new 
PC-based SCSI protocol controller, call 1-800-
642-7616. We'll show you how to power your 
PC with a SCSI IC. 

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

0 19'Xl, Fujitsu Microelectronics, Inc. 

Every s1ep of 1he way is a service mark of Fujitsu Microelectronics, Inc. 
IBM, PC/ XT and AT are trademarks or regis1ered trademarks of 
International Business Machines Corporation. 
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Here's one reason that over 
half of all SCSI devices 

sold are NCR 

Part of the NCR SCSI Development Team: (left to right) 

We created the market ... and we still lead the way. 
Meet NCR's SCSI development team In 1983, they gave the computer 

industry its first SCSI device. By providing easy connectability and 

significantly reducing time to market, a new product era was born. 

Since then needs have changed. By combining our system skills, high

performance standard cell methodology, and in-house manufacturing, 

NCR has maintained its leadership role with innovative new ideas 

like the 53C700 product family. And the joint 

development of LAD DR - a new architecture 

aimed at cutting the development time of 

OS/2 device drivers by CXP/o. 

Today SCSI is becoming the leading I/O 

standard - adopted by industry giants 

like Apple, IBM, HP, and DEC And 

no one is selling more SCSI chip 

level products than NCR. In 

fact, no one even comes close. 

Jerry Armstrong, Sr .Software Engineer; Harry Mason, Strategic Marketing 
Manager; John Lohmeyer, NCR Sr. Consulting Engineer and Chairman of 
the ANSI X3T9.2 Committee and Dave Skinner, SCSI ProductManager. 

North American Sales Headquarters 
1731 Technology Drive, Suite 600 
San Jose, CA 95110 
( 408) 453-0303 



Here's another. 
The NCR 53C700 SCSI I/O Processor ... 
So good, Electronic Design named it the 
product of the year. 
''You can't tell a gcxxl SCSI chip just by looking at it ... "and according 

to Electronic Design, NCR's 53C700 is the best there is. 

The only third generation SCSI device on the market today, it concen

trates all the functions of an intelligent SCSI adapter board on a single, 

smart and extremely fast, chip ... for about 15% of the cost. 

As the first SCSI 110 processor on a chip, the 53C700 allows your CPU 

to work at maximum speed while initiating 1/0 operations up to 

thousands of times faster than any non-intelligent host adapter. DMA 

controllers can burst data at speeds of up to 50 Mbytes/s. This new chip 

cuts down system time hookup to a fraction of what it has been. 

Those are just a few of the reasons Electronic Design's ''Best of the 

Digital IC's" award went to NCR's 53C700 last year. 

And now the NCR 53C710! 

For the complete story on the NCR SCSI product line featuring the 

new 53C710, as well as the upcoming SCSI seminars with the NCR 

SCSI Development Team, please call: 

1.goo-334-5454 

Gustav-Heinemann-Ring 133 
8000 Munchen 83 
West Germany 
49 89 632202 

CIRCLE NO. 122 

Asia/Pacific Sales Headquarters 
2501, Vicwood Plaza 
199 Des Voeux Road 
Central 
Hong Kong 
825 859 6044 
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Whether you design, specify or manufacture, 
one discrete semiconductor source simplifies 
your decisions. And cuts your costs. It's Philips 
Components Discrete Products Division. 

We'll provide you with more than the 
broadest lineup of high-performance discrete 
semiconductors in all standard metal, plastic 

~ ~ _ Surface Mount Switching Diodes & 
- - ~ .d Transistors • Bandswitch & Varicap Diodes -f· 11

1 
~ ~ Schottky Diodes • Rectifier Diodes 

• II - Reference & Zener Diodes • Darlingtons 
*!-' · · · RF & Broadband Transistors • FETs 

i - Temperature Sensors ... 
Small Signal Switching Diodes & 

and glass packages. A ~-I . Transistors • Bandswitch & 
~ ~ Varicap Diodes • Schottky Diodes You can count on Philips Components to ~ 

help you improve design-to-development effi- # 
ciency. To help you reduce time and costs
with SPC, ]IT, Ship-to-Stock, EDI, PPM. 

Philips Components 

~ Reference & Zener Diodes • High 
" ~ Voltage Transistors • Darlingtons 

FETs • RF & Broadband Transistors 
Optocouplers 
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Power Schottky Rectifiers 
Ultra-fast Recovery Rectifiers 

High Voltage Rectifiers & 
Transistors • Zeners • Thyristors 

Power MOSFETs • RF Power 
Transistors & Modules 

• Microwave Transistors 
• CATV Amplifier 

Modules 

For the broadest selection of discrete 
semiconductors-and cost-cutting ways to use 
them better-look no further than Philips 
Components. Call today for a catalog. 

1-800-44 7-3 762 
Philips Components 
Discrete Products Division 
2001 W. Blue Heron Boulevard 
P.O. Box 10330 
Riviera Beach , FL 33404 

More Products. More Solutions. 

PHILIPS 
CIRCLE NO. 123 131 



POWER SOURCES 

Distributed power 
schemes simplify 
system design tasks 

' .. 
Tom Ormond, Senior Editor 

·when it comes to designing a system 
power network, you essentially 

· have two ways to go: you can use 
. .. a centralized power scheme or a dis

DC/DC converters· 
• ~ I 

are the key ele-
ment in distrib
uted power 
schemes. These 
units let you use a ·_ 
single volt-
age bus through- · 
out the overall ·sys
tem and thed 'con- : 
vert this volt-

. . " 
age to the specific · 
levels neede<J ~or 
each subsysteIQ.. 

" · 

, i . 
' 
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tributed power scheme. In a cen
tralized scheme, the bulk power 
supply (or supplies) develops the 
specific voltages and currents 
needed throughout the system. In 
the distributed power scheme, you 
again have a bulk supply. In this 
case, however, the supply develops 
an arbitrary voltage level, which is 
bused throughout the system. At 
appropriate points, de/de convert-

," ~ ers change this voltage to the levels 
needed for the circuitry involved. 

While neither option will be the 
best choice in all cases, the distrib
uted power scheme does offer a 
number of advantages in many ap
plications. Such schemes can save 
space and lower weight, improve 
reliability, reduce the amount of re
dundant equipment, and ease the 
design of independent subsystems. 
Distributed power schemes can also 
improve the quality of the gener
ated power. 

One of the primary advantages 
of distributed power schemes is 
simplified power busing. Consider 
the following scenario: You must 

provide 500W of power for a sys
tem that involves 5V logic circuitry. 
In the centralized power scheme, 
your bulk supply must develop a 
5V/100A output. Busing lOOA 
throughout a system will require 
some pretty heavy gauge wire. 

If you are using a distributed 
power scheme, your bulk supply 
can arbitrarily develop a 50V out
put voltage, which means the cur
rent requirement is only lOA. Your 
power bus can now use a much 
smaller gauge wire, which will re
duce weight significantly. 

There's another point to consider 
in this scenario-IR losses. In the 
centralized power scheme, there's 
very little you can do to correct for 
the significant losses that would oc
cur when busing lOOA of current . 
However, in a distributed power 
scheme , regulators residing at 
points of need won't have trouble 
with IR losses in the bus wiring. 
Each de/de converter will accept the 
reduced input voltage on the bus 
and still provide the specified out
put needed for the circuitry it is 
powering. 

In the centralized vs distributed 
power debate, there is more to the 
cost- and weight-saving considera-
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tions. A distributed power scheme 
partitions the system load into fail
ure groups wherein each group has 
its own power source. As a result, 
the failure of one converter will af
fect only that portion of the system 
and, therefore, have a limited im
pact on overall system perform
ance. Such is not the case in a cen
tralized powering scheme, where 
the loss of a single supply output 
will be felt throughout the entire 
system. 

To avoid such problems, you 
would have to go with a redundant 
power scheme. For a centralized 
power design this could be very 
costly and exact significant weight 
penalties. In the case of distributed 
power, you need only provide re
dundant power sources for the most 
critical system functions-not the 
entire system. The result is that the 
distributed power concept develops 
into a compact, fault-tolerant sys
tem without the need to employ to
tal redundancy. 

In the centralized power scheme, 
the bulk supply must be capable of 

EDN December 6, 1990 

regulating its output (or outputs) to 
meet the needs of all system cir
cuitry. Depending on how stringent 
these requirements are, you could 
be looking at a very expensive 
power supply. And even then, sys
tem performance is not going to be 

.. 
1 ., 

l •• • 

Fully compliant with MIL
STD-883C, Method 5008, lnter
polnt' s MHF/883 Serles con
verters have output ratings 
ranging to 12W. The units 
have a 0.365-ln.-hlgh profile 
to support standard board-to
board spacing requirements. 
They are packaged lo all
metal, hermetically sealed 
cases that require only I. 7 In. 2 

of board area. 

Operating with 36 to 72V Inputs, MW005 
Serles converters from AT&T develop sin
gle outputs of 5, 12, or 15V. The units oper
ate over a - 40 to + 85°C range and fea
ture current limiting, overvoltage, and 
short-circuit protection. 
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The remote de/de 
converter pro
vides all the neces
sary voltage regu
lation in a distrib
uted power scheme. 

very reliable when you have fast 
changes in load requirements occur
ring at the end of a long power bus. 
In fact, the bulk supply in a central
ized power scheme might not even 
see the rapid load change. In a dis
tributed power scheme, the point
of-need de/de converters supply all 
the regulation, and each converter 
can handle very fast load changes 
without degrading system perform
ance. 

There's another point to consider 
when it comes to reliability-sys
tem protection. Table 1 lists some 
representative specifications for a 
number of de/de converters. As the 
numbers illustrate, today's convert
ers perform quite well, operating 
efficiently and providing good 
power output capability. From the 
reliability standpoint, however, Ta
ble 1 doesn't tell the whole story. 
In just about every case , the con
verters listed offer short-circuit and 
overvoltage protection as standard 
features. In some cases, the units 

For applications destined for the British 
Telecomm system, NFC25 Serles convert
ers from Computer Products meet 
BTR25 l l Inrush current specifications. 
They feature a ± 1% accuracy on the 5V 
output and Include short-circuit and over
voltage protection. 

also offer thermal shutdown protec
tion. Such features can lead to only 
one thing-better overall system 
reliability. 

Satisfying system expansion 
needs is another area where distrib
uted power schemes offer advan
tages over centralized power tech-

Table 1-Representative de/de converter specifications 

Output Outpu t Input Operating 
power voltage voltage Efficiency range 

Manufacturer Series (W) Outputs (V) (V) (%) ("C) Price 

AT&T MW005 5 1 5, 12, 15 36 to 72 82 -40to +85 $85.20 

Abbott MIUPAC 20, 35, 50 1, 2 5to28, ±12, ±15 14to31 70to 80 -55to +100 from $850 

Astec America AA 9030 43 4 5, 12, -12 , -26 11 to17 80 NS $114 to $129 

Burr-Brown PWR59XX 0.5to 1.3 1, 2 5, 9, 12, 15, ±5, 5, 12, 15, 42 to 60 - 25 to +85 $20.75 (100) 
±12, ±15 24 

Cal ex 24S1 2.3500UW 45 1 12, 15 14to40 90 -25 to +80 $130 
24S1 5.3000UW 

Computer Products NFC25 25 3 5, ±12 36to 72 82 -25 to +70 $77(50) 

Daiei wide range 15to 30 1, 2, 3 ±5, ±12, ±15 9to 18, 18 75 to84 -25 to +71 from $107 
to36 

lnterpolnt MHF/883 12 1, 2 5, 12, 15, ± 12, 16to40 NS -55 to +125 from $780 (100) 
±15 

Lambda UHO 210 to 233 1 5, 12, 15, 24, 28 38to 72, 75 to 80 Oto85 from $139 (250) 
200to 370 

Powercube 280C 515-150 150 3 5, ±15 22to 34 80 -55 to +85 from $1283 (100) 

Power General OCU1-5-WR 5to 7.5 1 5, 12, 15 7to32 75 -25 to +70 $82 

Reliability Inc 15A 15 2 ±12, ±15 9to32 80 -25 to +71 $40to$50 

Shindengen HOA/HOB V2 1, 2 5, ±12, ±15 5, 12, 24 NS -10to +70 $5.59 to $7.06 (1000) 
$7.66 to $8.75 (1000) 

Vicor Mini mod 25 to 100 1 5to48 12 to 300 80 to90 -20to +100 $134 (75W model) 
-40 to +100 
-55to +100 

Note: NS=not specified 
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niques. In the latter case, the bare
bones version of the system must 
include the power capability to ac
commodate any and all add-on fea
tures that users might employ. This 
power need is a must even if users 
never expand system capability be
yond that afforded by the basic sys
tem. While the centralized power 
scheme works, it is certainly not a 
cost-effective way to satisfy expan
sion needs. 

Distributed power techniques 
readily accommodate system ex
pansion needs. Since each add-on 
subsystem card can have its own 
power source on board, there's no 
problem when it comes to users in
creasing system capability. Best of 
all, you only have to provide the 
basic system design with enough 
power to satisfy its needs. Even in 
those cases where real estate re
strictions make it impossible to 
mount the de/de converter right on 
the add-on card, distributed power 

schemes have minimal problems ac
commodating system expansion 
needs. You can simply design the 
basic system with a slot (or slots) 
that accepts a card containing mul
tiple de/de converters. These con-

For more information . .. 

POWER SOURCES 

24$ is 3 Joouw 
DC DC CO k VE R Tl R . . ' 

To accommodate ATE applications, 
Calex's UW Series 45W converters feature 
an output that can be digitally pro
grammed over a ± 10% range using a sim
ple D/A converter. They include thermal 
shutdown circuitry for temperature pro
tection and are housed in a 6-sided 
shielded case to minimize RFI. 

For more information on the de/de-converter products discussed in this article, circle the appropriate numbers on the 
Information Retrieval Service card or use EDN's Express Request service. When you contact any of the following 
manufacturers directly, please let them know you saw their products in EDN. 

Abbott Transistor Labs Inc Calex Mfg Co Inc Lambda Electronics Inc Shindengen America Inc 
'l:l27 La Cienega Blvd 3355 Vincent Rd 515 Broad Hollow Rd 5999 New Wilke Rd 
Los Angeles, CA 90034 Pleasant Hill, CA 94523 Melville, NY 11747 Rolling Meadows, IL 60008 
(213) 202-8820 (415) 932-3911 (516) 694-4200 (708) 593-8585 
FAX (213) 836-1027 FAX (415) 932-6017 FAX (516) 293-0519 FAX (708) 593-8597 
Circle No. 650 Circle No. 654 Circle No. 658 Circle No. 662 

Astec America Inc Computer Products Power General Vicor Corp 
401 Jones Rd 3797 Spinnaker Ct 152 Will Dr 23 Frontage Rd 
Oceanside, CA 92054 Fremont, CA 94538 Canton, MA 02021 Andover, MA 01810 
(619) 439-4200 (415) 657-6700 (617) 828-6216 (508) 470-2900 
FAX (619) 439-4243 FAX (415) 683-6452 FAX (617) 828-3215 FAX (508) 475-6715 
Circle No. 651 Circle No. 655 Circle No. 659 Circle No. 663 

AT&T Microelectronics Datel Inc Powercube Corp 
555 Union Blvd 11 Cabot Blvd 8 Suburban Park Dr 
Allentown, PA 18103 Mansfield, MA 02048 Billerica, MA 01821 
(800) 372-2447 (508) 339-3000 (508) 667-9500 VOTE . . . 
Circle No. 652 FAX (508) 339-6356 FAX (508) 667-6280 

Please also use the Information Retrieval Circle No. 656 Circle No. 660 
Service card to rate this article (circle 

Burr-Brown Corp one): 
Box 11400 lnterpoint Reliability Inc 

High Interest 506 Tucson, AZ 85734 Box 97005 Box 218370 
(602) 746-1111 Redmond, WA 98073 Houston, TX 77218 Medium Interest 507 
TWX (910) 952-llll (206) 882-3100 (713) 492-0550 Low I nte rest 508 
Circle No. 653 FAX (206) 882-1990 FAX (713) 492-0615 

Circle No. 657 Circle No. 661 
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Technical 
calculations 
made easy! 

Perform engineering 
and scientific 
calculations faster ... 
and with fewer errors. 

• MathCAD 2.5 does your numerical 
analyses quickly, easily ... and 
inexpensively! The live document 
interface™ lets you integrate equations, text, 
and graphics on your computer screen. You 
can see what you solve ... and update your 
equations and graphs with a single keystroke. 

• You do the thinking while MathCAD 
does the work. MathCAD picks up where 
calculators and spreadsheets leave off. With 
over 120 commonly-used functions built-in, 
MathCAD can handle your formulas, expo
nentials, differentials, cubic splines, FFTs. 
and matrices. 

·Applications Packs customize 
Math CAD to your work. Seven different 
packs are available for electrical, mechanical, 
and chemical engineering and other technical 
applications. 

• MathCAD works on your PC, 
Macintosh, or UNIX workstation. More 
than 100,000 engineers and scientists are 
already using MathCAD to turn their comput
ers into powerful workstations that can handle 
virtually any technical application. 

Call 800-MathCAD, ext. 335 
to request a free demo disk! 

In Massachusetts, call 
617-577-1017, ext. 335. 

For a free MathCAD 
Introductory Kit, clip 
this coupon and mail 
it back to us. Or 
circle your reader 
service card. 

D Yes! Tell me more about MathCAD! 

Name _ _ ________ _ 

Title•-----------

Company _________ _ 

Address. _________ _ 

City/ _____ State_l1p _ _ 

Phone.;...I - ---'---------

M a t h S o f t MathSoft, Inc. 
, • v , 1 , 201 Broadway 

Cambridge, MA 02139 

LTech/EDN990 #13 EDN12069i:_J ------------
CIRCLE NO. 41 
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POWER SOURCES 

verters will provide the output 
needed to satisfy power require
ments as expansion subsystem 
cards are added to the basic system 
configuration. 

Keeping t hings clean 
Distributed power schemes also 

provide better control over the 
quality of the system power-an 
important feature for many sensi
tive electronic applications. As 
noted earlier, de/de converters can 
maintain output at a constant volt
age regardless of variations in input 
current and output load. 

The de/de converters also isolate 
the subsystem by providing electri
cally separate power and ground 
planes. This scheme protects both 
the subsystem and the entire sys
tem from malfunction or damage 
due to failures or fluctuations in one 
part of a circuit. Single-chip power 
ICs can perform many of the con
version and regulation tasks pro
vided by de/de converters, but they 
cannot provide the isolation. Even 
with the advances in recent power
IC device performance, de/de con
verters are still the devices that 
best satisfy the needs of distributed 
power schemes. 

So what's in the future? With the 
distributed power concept growing 
in popularity, many vendors see a 
strong market for de/de converters. 
Some also feel that the industrial 
and commercial markets will follow 
the aerospace/military demand for 
higher reliability, more durability, 
and smaller size. As they extend 
distributed power schemes to more 
industrial control, medical, and in
strumentation applications , such 
benefits become inherent. EDN 

Article Interest Quotient 
(Circle One) 

High 506 Medium 507 Low 508 

hyperstone® 
32-Bit-Microprocesso r 

lligh pe1forma11ce al a 

lower price: The h_yper

stone EJ 32-bit µP for 

embedded systems. 25 

MJPS with standard 

JJRAMs. Short design 

I ime, low hardware 

costs. Second source. 

Your allem alive: The 

h.rperstone El 32-bit µP 

for beller products. 

Powerful instructions of variable length 

- 16, 32, 48 bits . Instruction cache, bus

and DRAM -controller, parity logic on

chip . 25 MIPS maximum at 25 MHz. 

Separate 32-bit address and data bus. 

16 global registers , 16 local registers 

per call frame, overlapping for efficient 

parameter passing. 144 PGA. 85,000 

transistors. 

Avail able tools : 

Assembler, C Compiler, 

Source -Level Debugger, 

Evaluation Board. 

- - hyperstone 
..._,. lectron1csGmbH 

hyperstone electron ics GmbH 
Robert-Bosch-StraRe t t 
0-7750 Konstanz 
West-Germa ny 
Telefon 0 75 31/617 89 
Telefax 0 75 31/ 517 25 
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Up To 
&DO Watts 
PerlnCh 
Our expanding family of compact, configurable, power systems combine the 
flexibility of a custom supply with the availability of standard catalog products 
... in low profile, compact packages that let you pack the most power into the 
least amount of space. And they meet the specialized input voltage, noise and 
transient requirements of major worldwide markets. Think of them as a universal 
solution for most of your system power requirements ... AC or DC input ... in 
computer, telecom or vehicular applications . .. up to 600 Watts . 
FlatPAC '" is the industry benchmark for power density in off-line applications. 
And now, Com PAC '" sets the standard for DC input supplies ... in a package 
less than one inch tall! Both offer unprecedented flexibility in configuration along 
with instant availability .. . in a fraction of the space required by conventional 
switchers. Just define your requirements ... we utilize our high frequency, high 
power-density converters to quickly configure a FlatPAC or ComPAC specific to 
your needs. 

l ~J~~ 11111111 ~1 1 1111111111111 ~111111111111111 ~111111111111111~111q1111111111~\11111111111111 g\ 11111111 1 11\~\I\I111111 1 111 \~\I I Ii\ I\ i 11111~\111II\II11I\1',~\i111111II\II11 , 

111111m111111lm1111111m1111111m1111111m111111ltti111111lm111111lii11111111m111111li'ii111111lffi111111lm1111111iil111111lti11111111m1111111m111111l1ii111111l1il111111l1il111111/1ll111111/1111111111U1111111/1i1111111/1i1111111/it1111111/1i1111111/1i1111111/1i 

FllllPAC'" 
ACqiut 

11Q/220VAC 
1, 2. or3 

2to95VCC 
Up lo fro Watts 

1.37' 
FCC Part 15, Ciass A 

VUE 0871, Class A 
IEEE Std 587 -1980 
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You benefit from the proven field performance, high efficiency and inherently high 
reliability of our component-level power converters, without sacrificing any of the 
features you need : off-line inputs for worldwide application; nominal DC inputs 

ComPAC™ 
DCqiut 
24, 28, 48, 270, 3oo \ICC 
1, 2,or3 
2 to95 \ICC 
Up to fro Watts 
1' 
BelWe (24/48 V) 
Bm1sh Telecom (24/48 V) 
FCCADE, Class A (300 V) 
MIL-SID-461 C (2!.'J270 V) 
Mll-SID-704A 

from 24 to 300 VDC ; surge limiting ; safety agency 
recognition ; EMl/RFI to FCCNDE, British Telecom, 
Bellcore or MIL-STD-461 ; totally isolated and trim
mable outputs; AC OK and DC OK status signals 
. . . and more. 

You don't have to choose between costly and risky 
custom development or bulky catalog supplies. Call 
us to discuss FlatPAC and ComPAC . . . the new 
standards that make customs obsolete. 

Does your power supply measure up? 
Call v1coR E:CPRE.r.r for a free ruler 
at 1-800-735-6200 or 508-470-2900 at ext. 265 

, Component Solutions For Your Puwer System 
~ 23 Frontage Road, Andover, MA01810 

VIGOR 

Common Stock Traded on NASClOiQ under "'VICA" 
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For the first time! 
DC-DC converters that really 

checkout. 

Insist on Interpoint. 
It's official! The first high-density, low-profile, thick-film 
hybrid DC-DC converters that let you check off all the 
MIL:-STD-883C, Method 5008, Class B requirements. 

Work on your design, not the exceptions list. If you've 
ever had to justify a non-compliant part for a MIL:-STD-883 
design, you know about red tape. Now you can forget it. 
lnterpoint's new MHF/883 DC-DC converters are fully 
compliant to MIL-STD-883C. No exceptions. No waivers. 
No apologies. 

Premium performance. MHF/883 converters offer 
up to 12-watts output power, 84% efficiency, a 16 to 
40 Vdc input range, single and dual outputs, 
constant frequency switching, and 10 mV 
typical output regulation. And they're 
small enough (1.5x1.1 x 0.36 inches) 
to leave plenty of room for the rest 
of your design. 

138 

More to come. The MHF/883 converters are the first 
in a series of compliant power products from lnterpoint
the worldwide leader in high-reliability DC-DC converters 
and EMI filters. 

Order our Prototyping Kit and see for yourself. You'll 
get a low-cost converter electrically equivalent to the 
compliant MHF/883-it's perfect for prototypes or design 
evaluation. Plus: our FREE Guide to Designing Distributed 
Power Systems, complete performance specifications and 
an MTBF Analysis Booklet. Call now: 1-800-822-8782, 
ext. 229. In Europe: 44-276-26832. 

,', . te . t ,~,, m rpo1n 
MIL-STD-1772 QUALIFIED 

10301 Willows Road P 0. Box 97005 
Redmond, WA 98073-9705 

CIRCLE NO. 130 



High Package Densny 

UL/CSA/IEC/VDE/TUV 
Approvals 

• 115/230 Auto Select Inputs 

• Three to Five Outputs 

• Adjustable Auxiliary Outputs 

• Parallel Operation 

• FCC/VDE/EMI Filters 

• Fan Options 

• Meets Mil-style 
Shock/Vibration Specs 

REDUNDANT 

CALL TOLL FREE 

1-800-645-2074 
FOR INFORMATION ON 

Summit® PowER suPPuEs FRoM 
BASLER'S ELECTRONIC PRODUCT GROUP 

§ . Basler Electric 
Box 269, Route 143 ·Highland, IL 62249 • 618-654-2341 •Fax: 618-654-2351 

EDN December 6, 1990 CIRCLE NO. 131 

VALUE ADDED!! 
Enclosures, harne88es, auxlllary 
assemblies to customer specs. 
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PoW"er Sources 

Rechargeable, nickel-cadmium cells 
offer high capacity and high peak current 
The Ultramax series of recharge
able nickel-cadmium batteries have 
ratings from 800 to 5000 mAh. The 
six sizes and their minimum capaci
ties at a 5-hour discharge rate are: 
AA (800 mAh), %Af (1000 mAh), 
%Af(1700 mAh), sub-C (2000 mAh), 
C (2800 mAh), and D (5000 mAh). 
(Af refers to a "fat" A cell with a 
maximum diameter of 16.5 mm ver
sus 14.2 mm for a AA cell.) All have 
capacities at least equal to the high
est in their size; some sizes' ca
pacities exceed by 50% to 70% the 
highest available in competitive 
units. 

All batteries have a l.2V nominal 
output voltage. Maximum output 
currents range from 18A for the AA 
cell to llOA for the D cell (1-sec 
ratings). Maximum internal resis
tance ranges from 38 mil for the 
AA cell to 13 mil for the D cell. 
With correct charge-termination 
techniques, you can fast-charge any 

of the batteries in as little as one 
hour. 

Single-unit pricing for large OEM 
orders is as follows: AA, $1.25; 
%Af, $1.56; %Af, $1.95; sub-C, 
$2.95; C, $3.50; and D, $6. 

Gates Energy Products Inc, Box 
667850, Charlotte, NC 28266. 
Phone (904) 462-3911. 

Circle No. 697 

20 to SOW MIL-spec de/ de converters 
offer MTBFto l.4millionhours 
The MIL/Pac line of de/de convert
ers includes units that produce 20, 
35, and 50W. Minimum efficiency is 
65%. Input voltage range is 14 to 
31 V de. You can get units that pro
duce a single output of 5, 12, 15, 
24 , or 28V de as well as triple
output units that furnish 5 and ± 12 
or ± 15V. All units meet MIL-STD-
810C for altitude , shock, accelera
tion, and vibration, and MIL-STD-
901C for high-impact shock. Her
metically sealed units are available. 
At high line and full load, the 
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MTBF of the converters comply 
with MIL-STD-2000, which is ap
proximately 1.4 x 106 hours in a 
ground-benign environment and 
has a 50°C baseplate temperature. 

Line regulation is the greater of 
0.1 % or 10 m V for an input change 
from 14 to 31V. No-load-to-full-load 
regulation is the greater of 0.1 % or 
10 m V. A 50% change in load cur
rent causes transient overshoot of 
no more than 0.5V; the units re
cover within regulation limits in 
less than 0.5 msec. Ripple and noise 

are less than 100 m V p-p in a 25-
MHz bandwidth over the full - 55 
to + l00°C temperature range. The 
units meet..MIL-STD-461C for elec
tromagnetic interference for class 
Al , A2, and A3 equipment. The 
converters start at $850 in small 
quantities. Delivery is 12 to 14 
weeks ARO. 

Abbott Transistor Labs Inc, 2727 
S La Cienega Blvd, Los Angeles, 
CA 90034. Phone (213) 202-8820. 
FAX (213) 836-1027. 

Circle No. 700 
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Aluminum Electrolytics 
NON-POLARIZED 2000 

CAUTION 
LOW CEILING 
MAX. HEIGHT 
5.5mm 

EXPANDED 

-55°C 
+105°C 

TEMPERATURE 

POLARIZED 

All signs point to Nichicon 
surface mount electrolytics. 

When you need surface mount 
aluminum electrolytic capacitors, 
remember that all signs point to 
Nichicon. 

Because now there are seven sur
face mount electrolytic series ready to 
help your products meet their market
ing window- on time and on budget. 

Save time. Save space. Save money. 
Who isn't under pressure these days to 

reduce costs? 
Well now you can, without sacrificing 

performance, when you design your 
new products or replace comparable 
tantalum capacitors with Nichicon 
surface mount electrolytics. 

More Nlchlcon advantages. 
Your real bottom line though is still 

capacitor performance. And with 
seven series with 1.000 to 5,000 load life 
ratings to choose from, your chances 
of finding your capacitor choice are 
better than ever. 

Each series is carrier-taped and reeled and 
features Nichicon :S anti-solvent design. 

SERIES 
WT 

ux 

uz 

wx 

UT 

UP 

UK Muse 

FEATURE 
l.000 hr. life/5.5mm max. ht. 
- 55- + l 05°C/O. 1- l 00 µ.F 
4- 50V 
2,000 hr. life/- 55- + l05°C 
22- 470 µ.F/6.3- 50V 
5,000 hr. life/6mm ht./4- 50V 
- 55- + l 05°C/O. 1- 200 µ.F 
2,000 hr. life/5.5mm max. ht. 
- 40- 85°C/0. l - 220, µ.F/4- 50V 
2,000 hr. life/6mm ht. 
- 55- l05"C/0. l - l 00, µ.F/4- 50V 
1,000 hr./6mm ht/Non-polarized 
- 40- + l 05°C/O. 1- 4 7 µ.F 
6.3- 50V 
2,000 hr./6mm ht./For audio 
-40- + 85°C/O. 1- 220 µ.F 
4- 50V 

For your free Nichicon Capacitor • L. • catalog or more information, call your Dl.C I.COD® local Nichicon representative or 

Th •t h · distributor, or call us at (708) 843-7500. 
e capac1 or c 01ce. Fax (708) 843-2798. 

927 E. State Parkway• Schaumburg, IL 60173 • (708) 843-7500 

One good idea after another. 
CIRCLE NO. 133 



DC/DC Converters 
With 750V Isolation 
The HPRlXX series of de/de con
verters have a power density of 
lOW per in. 3 with efficiencies as 
high as 80% and a continuous input
to-output isolation rating of 750V 
de. The converters' load regulation 
is ± 10% from a minimum load of 1 
mA to full load. They do not provide 
line regulation. 

The line includes single- and dual
output models; both produce 750 
mW. All converters are packaged 
in single-in-line cases that occupy 
0. 78 x 0.25 in. on a pc board and are 
0.41 in. high. Input voltages are 5, 
12, 15, and 24V de. The 5V-input 
models include a unit with a single 
5V output rated at 150 mA and a 
± 5V-output unit with 75-mA out
puts. At all input voltages, there 
are units with ± 15V, 25-mA out
puts and at all input voltages, ex
cept 24V, there are units with 
± 12V, 30-mA outputs. All, except 
24V units, have a reflected ripple 
current of 5 mA p-p at their inputs. 
$6.85 (1000). 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (800) 
548-6132; in AZ, (602) 741-3978. 
FAX (602) 889-1510. 

Circle No. 378 

Miniature DC/DC Converter 
The NMH series of de/de converters 
produces dual outputs of ± 5, ± 9, 
± 12, or ± 15V from an input of 5 
or 12V. The devices deliver l.8W 
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Power Sources 

over its 0 to 70°C operating range 
without heat sinks. Input-to-output 
isolation voltage is 500V de. A 
choice of 5-pin packaging for pc 
boards exists; an SIP requires 0.23 
in. 2

, and the DIP requires 0.32 in2
• 

£7 (100). 
Newport Components Ltd, Tan

ners Dr, Blakelands N, Milton 
Keynes MK14 5NA, UK. Phone 
(908) 615232. FAX (908) 617545. 

Circle No. 379 

Power-Factor-Corrected 
lOOOW Supplies 
Series 31 supplies have from one to 
nine outputs. You can obtain them 
with integral power-factor correc
tion. A power-factor-corrected unit 
with a lOOOW output can operate 
from a 15A, 120V (nominal) ac line. 
A similarly rated supply without 
power-factor correction draws so 
much current at full load that it 
needs higher-current ac service. 

The 120V-input models operate 
from 90 to 264V lines with no 
jumper change. The series also in
cludes 2-kW, single-output and 1.5-
kW, multiple-output models with a 
240V (nominal) ac input as well as 
48V de input units. Without power
factor correction, the supplies are 
in the industry-standard 5 x 8 x 11-
in. fan-cooled package; power-fac
tor-corrected units measure 5 x 
8x12.5 in. From $743. Delivery, 8 
to 10 weeks ARO. 

Qualidyne Systems Inc, 3055 
Del Sol Blvd, San Diego, CA 
92154. Phone (619) 575-1100. FAX 
(619) 429-1011. Circle No. 380 

Modules For Building 
Custom Switching Supplies 
The MIM and MOP Series modules 
allow users to quickly assemble cus
tom switching-regulated power 
supplies using single, dual, or triple 
outputs that produce a total power 
of 50, 100, or 200W. The supplies 
can derive their inputs from 115/ 
230V ac or from any de source hav
ing a voltage from 12 to 130V. 

You can specify any output volt
age from 5 to 130V. The supplies 
meet their full specifications from 
0 to 50°C. Interference meets the 
requirements of VDE 0871 class B. 
Units with ac inputs withstand 
4250V de from input to outputs. 
Outputs withstand a continuous 
short circuit. Regulated outputs ex
hibit a maximum of 1 % variation 
due to line and load changes. 50W 
unit, $75; lOOW unit, $125; 200W 
unit, $165. 

Absopulse Electronics Ltd, 110 
Walgreen Rd, W Carleton Indus
trial Park, Carp, Ontario KOA 
lLO, Canada. Phone (613) 836-
3511. FAX (613) 836-7488. TLX 
0533859. Circle No. 381 

12W, Single- And Dual
Output DC/DC Converters 
The MHF/883 series of single- and 
dual-output de/de converters pro
duce as much as 12W. They comply 
with MIL-STD-883C, method 5008. 
The 0.365-in.-high units occupy 1. 7 
in. 2 on a pc board. They meet the 
requirements of MIL-STD-461 for 
reflected ripple current. 

The units provide 5, 12, ± 12, 15, 
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and ± 15V outputs. Input voltage 
range is 16 to 40V de. Maximum 
line and load regulation is 50 m V 
de. Efficiency at full load typically 
exceeds 75%. Operating case-tem
perature range is - 55 to + 125°C. 
For units that produce 12 and 15V 
outputs, no derating is required. 
The vendor calculates a l.3M-hour 
MTBF at a 45°C case temperature. 
From $780 (100). 

Interpoint Corp, Box 97005, 
Redmond, WA 98073. Phone (206) 
882-3100. FAX (206) 882-1990. 

Circle No. 382 

Low-Profile 
DC/DC Converters 
The FPD series of low-profile de/de 
converters includes units that pro
duce 5, 10, 50, and lOOW. The 5 
and lOW units accept inputs from 
12 to 24 V. For the 50 and lOOW 
models, input voltages are nomi-

Power Sources 

nally 12, 24, 48, and 150V. The 5 
and lOW units are 0.3 in. thick; the 
50 and lOOW units are 0.5 in. thick. 

The 5W converters occupy 1.57 x 
2 in. on a pc board; the lOW units 
require 2 x 2 in.; and both the 50 
and lOOW units take 2.28 x 4.53 in. 
All operate from 0 to 71°C, though 
you must reduce the output current 
when the baseplate temperature 
exceeds 50°C (5 and lOW units) or 
85°C (50 and lOOW units). 5W units, 

$45; 50W units, $120; lOOW models, 
$175. 

Kepco Inc, 131-38 Sanford Ave, 
Flushing, NY 11352. Phone (718) 
461-7000. FAX (718) 767-1102. 

Circle No. 383 

5114-In.-High 
75-kV, 1-kW Supplies 
The WX Series of high-voltage sup
plies rack-mount in a 51/4-in.-high 
space and produce as much as 1 kW 
at voltages as great as 75 kV. The 
front panels have analog voltage 
and current meters. As an alterna
tive, you can specify digital meters 
or a blank panel. The supplies use 
switching-regulator technology to 
achieve 83% efficiency. They auto
matically switch from constant
voltage to constant-current opera
tion. Line regulation is 0.005% for 
input variations from 198 to 242V. 
Output resistance is <1.0. At full 



load, ripple is <0.05% of rated out
put. You can program and monitor 
the output voltage and current. A 
TTL level enables and disables the 
output. $3900 to $7100. Delivery, 
six weeks ARO. 

Glassman High Voltage Inc, 
Box 551, Whitehouse Station, NJ 
08889. Phone (201) 534-9007. FAX 
(201) 534-5672. TWX 710-480-2839. 

Circle No. 384 

2.8V Lithium-Iodine 
Cel.ls For CMOS Backup 
The B-35 µPowercell rechargeable 
lithium-iodine cell comes in a vari
ety of shapes and sizes and provides 

Power Sources 

continuous 2. 8V power to CMOS 
circuits. The cell has true glass-to
metal hermetic seals. At tempera
tures below 37°C, the operational 
or shelf life is more than 20 years. 
The cell inherently limits its output 
current under short-circuit condi
tions, minimizing the likelihood of 
catastrophic failure. 

Although operation of CMOS 
devices at volta,ges higher than 
2.8V is common, CMOS RAMs re
tain data with a 2V supply. The 
vendor points out that because cir
cuits use less power at lower volt
ages, a 2.8V battery will power a 
given set of ICs longer than a bat
tery with the same capacity but a 
higher voltage. Axial-lead cell, $3; 
$1 (OEM qty). 

Catalyst Research, 3706 Cron
dall Lane, Owings Mills, MD 
21117. Phone (301) 356-2400, ext 
545. FAX (301) 581-0346. 

Circle No. 385 

2-kW Amplifier For 
Brushless DC Motors 
The miniature, pulse-width-modu
lated amplifier of the SBA Series 
provides as much as 2 kW to drive 
3-phase, brushless servo motors. 
The amplifier, which measures 
5.1 x 3 x 1.2 in. , operates from 20 to 
330V and furnishes lOA continu
ously and 20A pk. An internal de/de 
converter lets you power the ampli
fier from a single unregulated sup
ply. Standard models accept com-



First, All Of 
Your DC Power Source 
Needs In One Small Package ... 
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... And Now All .Of Your DC Loads, Too! 
Introducing 
Programmable DC Loads 
The new AT8000A Programmable Loads 
are based on the new "instrument on 
a card" technology that became so popular 
with our AT8000 Power Sources. The 
AT8000A can house up to six 300W loads 
in one 51/4 inch drawer. By paralleling 
modules, you can increase the load of 
any single channel up to 1800W. And by 
adding expansion chassis, you can increase 
the system up to 16 channels! 
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Now You Can Meet 
Virtually Any ATE DC 
Source or Load Requirement 
You'll appreciate the fact that the Elgar 
DC Loads and Power Sources can be used 
in any combination in the same AT8000A 
chassis. Plus, the option of Built-In Test 
(BIT) allows you to perform self testing 
and measurement of system parameters 
through the bus. The AT8000A can also 
include an embedded TMA and accept 
CIIL commands per MATE Interface 
Standard 28067633. 

CIRCLE NO. 134 

Elgar Power Is 
Preferred the World Over. 
For over 25 years, Elgar has been the 
standard in AC Power Sources with over 
50,000 programmable power sources and 
frequency converters in the world being 
used in science, industry and defense. 
With the introduction of the AT8000 DC 
Power Sources, Elgar applied that standard 
to DC Power Sources. Now, Elgar continues 
to advance the standard of excellence 
that has been applied to DC Power with 
the introduction of Loads for the AT8000A. 

For more information about how the 
AT8000A Power Sources and Loads can 
help you solve your ATE testing needs, 
call: 

1 (800) 73-ELGAR 
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mutation signals directly from Hall
effect transducers, but the vendor 
can supply units that accept other 
types of commutation signals. The 
unit, whose efficiency exceeds 95%, 
shuts down automatically if it de
tects loss of commutation, excessive 
temperature, under- or overvolt
age, or short circuits to a power 
supply or to ground. SBA-10-80 
lOA-pk, 80V unit, $495 (100). 

Galil Motion Control Inc, 575 
Maude Ct, Sunnyvale, CA 94086. 
Phone (408) 746-2300. FAX (408) 
746-2315. Circle No. 386 

5-0utput, 350W 
Open-Frame Supplies 
The SMQ355 5-output, open-frame 
switching supply delivers 350W. 
The main output produces 5V at 
30A. You can choose a first auxil
iary output rated for 12 or 24V. You 
can pick 5, 12, or 24V for each of 
the other auxiliary outputs. You 
can strap the ac input to accept 90 
to 132V or 180 to 264V from 47 to 
440 Hz. The units include line filters 
that meet FCC level B and VDE 
0871 level A requirements. Input
to-output spacing supports 3750V 
ac; the units conform to the CSA 
22.2 and UL 478 standards. Over
voltage protection safeguards your 
load; overcurrent protection and 
thermal shutdown protect the sup
ply. $261 (100). 

Switching Systems Interna
tional, 500 Porter Way, Placentia, 
CA 92670. Phone (714) 996-0909. 
FAX (714) 996-2753. 

Circle No. 387 
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7-To-32V-lnput 
DC/DC Converter 
The 1285. lOOOWF de/de converter 
provides 5V de at IA from a 
2 x 2 x 0.375-in. package. It can use 
any input voltage in the range of 7 
to 32V. The wide-input range al
lows the unit to operate from un
regulated batteries with 12 or 24V 
nominal outputs. 

The converter uses pot-core 
transformers to minimize radiation 
of magnetic fields and is shielded 
on all six sides as well. It incorpo
rates both overcurrent and over
voltage protection. The overvoltage 
protection is set for 6.8V, hence it 
does not interfere with adjustment 
of the output voltage over a ± 10% 
range. The converter operates from 
- 25 to 80°C. Key specs include 20-
m V p-p noise, 0.05% line and load 
regulation, and 0.3%/1000 hour 
long-term stability. $43.40 (100). 

Calex Mfg Co Inc, 3355 Vincent 
Rd, Pleasant Hill, CA 94.J23. 
Phone (415) 932-3911. FAX (415) 
932-6017. Circle No. 388 

Programmable Supply 
The 1200DCS programmable de 
power system lets you mount eight 
modules with a total output of 
1200W in a 51/4-in.-high, r ack
mountable chassis. The chassis in-

NEW 

ABEL-4: 
Guaranteed to 

Knock\bur 
Socks Off! 

Data I/O®'s new ABEL™-4 
Design Software propels FPGA 
and PLD design support into a 
new level of power and ease. 

Its advanced new features like 
SmartPart TM intelligent device 
selection, multilevel simulation, 
and a device-independent hard
ware description language 
(ABEL-HDL™) help you create 
more efficient designs in less 
time. Even today's most com
plex devices are easy to master 
with ABEL-4. 

You simply won't find a more 
powerful design tool at such a 
low price. ABEL-4 versions 
start at just $895.* 

30-Day Money-Back Guarantee. 
We'll even guarantee your com
plete satisfaction with ABEL-4 
in 30 days, or your money back. 
It's your opportunity to put the 
power of ABEL-4 to work for 
you - RJSK FREE! 

So call Data 110 to order. 
BUT HURRY -this offer 
expires December 15, 1990. 

1-800-247-5700 
The Personal Silicon Expens 

DATAl/O 
Corporation 

*Price valid in U.S.A. only. 
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HIGH RELIABILITY POWER SUPPLIES 
MILITARY POWER SUPPLIES 

STANDARD, SEMI-CUSTOM, CUSTOM 

FULL MIL-SPEC PERFORMANCE 
(FIXED 0.5MHZ CONVERSION FREQUENCY) 

HIGHEST OUTPUT POWER PER IN 2 MOUNTING SURFACE 

HEIGHT - .64 up to .81" 
INPUT: 18-36 voe 

SINGLE OUTPUT: UP TO 75W 
(20WIN3) 

SIZE: 3.26 x 1.81 x 0.62" 

Model 
7009/1 
7009/2 
7009/3 
7009/4 
7009/5 

INPUT: 18-36 voe 

V/A 
5/10 
12/6 
15/5 
24/3.1 
28/2.65 

SINGLE OUTPUT: UP TO 90W 

SIZE: 4.24 x 2.13 x 0.67" 

Model V/A 
7007/1 5/12 
700712 12/6.5 
7007/3 15/6 
700714 24/3.75 

SINGLE OUTPUT: UP TO 200W 

SIZE: 5.91 x 3.54 x 0.81 " 

7030/1 
7030/2 
7030/3 
7030/4 
7030/5 

5/30 
12/16.5 
15/13 
24/8 
28/7 

DUAL OUTPUT: UP TO 120W 

SIZE: 5.91 x 2.81 x 0.81 " 

8001 ±5/8 
8002 ±12/4.5 
8003 ±15/4 
8004 ±24/2.5 

TRIPLE OUTPUT: UP TO 180W 

SIZE: 5.51 x 4.49 x 0.81" 

8506 5/12, ±12/4.5 
8606 5/12, ±15/4 

NOTES: 

1. INPUT PROTECTION: MIL-STD-1275AT, 
MIL-STD-704A/D 

2. LINE LOAD REGULATION: ±1% 
3. RIPPLE & NOISE: 30mv p-p TYPICAL 
4. OVERVOLTAGE & CURRENT LIMITING 
5. EFFICIENCY: 75-85% 
6. EMl/RFI : MIL-STD-461/2 
7. ENVIRONMENTAL: MIL-STD-810C 
8. TEMP: -540/+900C BASE PLATE 

INPUT: 170-360 voe 
9. Q.A. SYSTEM MIL-Q-9858A, MIL-l-45208A 

10. DESIGN/WORKMANSHIP UP TO MIL-STD-2000 
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SINGLE OUTPUT: UP TO 150W 

SIZE: 5.12 x 2.91 x 0.81" 

7701/1 5/20 
7701/2 12/12.5 
7701/3 15/10 
7701/4 24/6 
7701/5 28/5.5 

FULL STANDARD LINE AVAILABLE 

HS /'l/J.PJll/El1 SJIUl1CE11tr. 
BELKNAP INDUSTRIAL PARK 
RTE. 106, P.O. BOX 657 

CIRCLE NO. 153 

BELMONT, NEW HAMPSHIRE 03220, U.S.A. 
TEL: (603) 267-8865, FAX: 267-7258 
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terfaces with the IEEE-488 bus. 
Data transfers occur as fast as 500k 
bytes/sec. Sixteen modules, produc
ing as much as 4800W and housed 
in as many as four chassis, can re
side at a single bus address. 

The three module types have 
maximum outputs of lOV at 20A, 
20V at lOA, and 40V at lOA. They 
are programmable from 10 to 100% 
of the maximum voltage and are 
more than 80% efficient. The units 
are electrically isolated from each 
other, and they include protection 
against short circuits, overloads, 
overvoltage, open-sense leads, and 
excessive temperature. The system 
runs an automatic self-test of each 
output at start-up. From $6340. 

California Instruments Corp, 
5125 Convoy St, Suite 201, San Di
ego, CA 92111. Phone (800) 356-
2244; in CA, (800) 821-1634; (619) 
279-8620. FAX (619) 279-8139. 

Circle No. 389 

Submodular 60W Supply 
You can use PK 60 FKK submodu
lar, 60W switch-mode power supply 
in 19-in.-wide card cages that com
ply with DIN 41494, part 5. The 
units , which are 100 mm high and 
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160 mm deep, produce their full 
rated output continuously at 70°C. 
A heat sink mounted on the front 
of the units conducts the heat dissi
pated within the modules outside 
the card cage. The units offer 
switch-selectable ac inputs of. llOV 
and 220/240V. $275. 

Bice-Vero Electronics, 1000 
Sherman Ave, Hamden, CT 06514. 
Phone (203) 288-8001. FAX (203) 
287-0062. Circle No. 390 

125W, Dual-Output 
DC/DC Converters 
If you maintain its case tempera
ture below l00°C, the 0.98 x 3.4 x 
4.85-in. R048-D512 de/de converter 
can produce 125W. The unit has two 
floating outputs-5V at lOA max 
and 12V at SA max. Input-to-output 
isolation is 5500V. You must limit 
the current you draw from one or 
both outputs to hold the total power 
to the rated maximum value. For . 
operation without a heat sink, the 
thermal resistance from the case to 
ambient air is 2.5°C/W. Efficiency 
is approximately 80%. The con
verter can operate in an N + 1 re
dundant configuration with true 
current sharing (no master and no 
slaves); it can withstand being 
plugged into or unplugged from live 
circuits. The unit complies with 
MIL-STD-810D as well as with UL, 
CSA, and IEC requirements. $325. 

RO Associates Inc, Box 61419, 
Sunnyvale, CA 94088. Phone (408) 
744-1450. FAX (408) 744-1521. 

Circle No. 391 

NEW 

We'll Knock 
\Dur Socks Off 

and Pay\Du 
$100. 

No matter what schematic editor 
you now use, Data I/O®'s new 
FutureNet~ 5 Schematic Designer 
Software will give you more 
power and better results- in 
less time. 

To prove it, we'll knock $100 
off the already low price when 
you trade in your current sche
matic editor* for FutureNet-5. 
NEW FutureNet-5, just $895~* 
FutureNet-5 will knock your 
socks off with an enhanced 
design environment, dialog 
boxes, symbol browser, and other 
advanced features. An Or{;AD 
translator is also available to 
translate Or{;AD schematics 
and symbols into FutureNet-5's 
easy-to-use format. 

We'll even guarantee your 
satisfaction within 30 days, 
or your money back. 

So call Data I/O today. BUT 
HURRY - this offer expires 
December 15, 1990. 

1-800-247-5700 
*Users of previous DASI I'" or FulureNel vers ions 
from Data I/O may upgrade to FutureNel-5 for 
only $595. 

**Price vaJ id in U.S.A. on ly. 

The Personal Silicon Expens 

DATAl/O 
Corporation 
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Power Sources 

0.3-In.-Thick, Military 
DC/DC Converters 
You can order de/de converters 
from the MR Series with environ
mental screening conforming to 
MIL-STD-883. The 36 2.5W-output 
units provide I/O isolation and have 
shielding on all six sides, yet they 
are only 0.3 in. high. You can plug 

150 

THREE NEW LINES 
HIGH QUALITY 
COMPETIVELY PRICED 

QUALITY FIRST 

ERK Series PRK Series MRE Series 
• In-Line Input/Output Terminals • Switches at 60 to 300 KHz • Switches at 300 KHz 

• Universal Input AC85-264V • Input Range N:. 85-132V • Univer;al Input N:.85-264V 

• 15, 30. 50. 70W Triple Output • 15. 30. 50 70W Dual & Tripe Output • Miniature Size 

• Safety: UL 1950, CSA 950, EN 60-950 • Safety: ULCSA • 15 and 30W Single Output 

• EMI: FCCNDE 0871 Class ·s· • EMI: FCC Class "B" • Safety: UL. CSA. TUV 

• 100/150W Selectable Units Available • EMI: FCCNDE 0871 Class "B" 

- 2 YEAR WARRANTY -
Volgen also features top quality custom services and standard unit modifications. 

Check out our New VME Bus & 2W Board Level DC/DC'S. 

Authorized Distributors: 
COMPUMECH ELECTRONICS, INC. 

Milpitas, CA 
(408) 945-9100 

KANEMATSU USA, INC. 
Arlington Heights, IL 

(708) 981-5655 

CIRCLE NO. 44 

the converters into 32-pin DIP 
sockets. The units provide full
rated power from - 55 to + 85°C 
without need of a heat sink. $295. 

Pico Electronics Inc, 453 N 
MacQuesten Pkwy, Mount Ver
non, NY 10552. Phone (800) 431-
1064; in NY, (914) 699-5514. 

Circle No. 392 

1-In.-Thick, lOOW 
AC-Input Supplies 
FSlOO series supplies produce 
lOOW from a 1x3.8 x 6. 7-in. pack
age. The units, which operate from 
lOOV ac, produce 5, 12, 15, or 24V 
de with efficiency of 78 to 82%. 
Overcurrent protection operates at 
105% of full load. Recovery from 
overload is automatic. The units 
also include overvoltage protection. 
All models meet FCC class-A stan
dards for electromagnetic interfer
ence. The vendor has applied for 
recognition under the UL478 and 
CSA A22.2 safety standards. From 
$228. Delivery, eight weeks ARO. 

Toko America Inc, 1250 Feehan
ville Dr, Mount Prospect, IL 
60056. Phone (708) 297-0070. FAX 
(708) 699-7864. Circle No. 393 
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For S\Vitched Mode 
Power Supplies

There's Only One True Dynamic 
Component Analyzer! 

S5NCOFIE LC102 AUTO·Z CAPACITOR·INOUCTORANALYZ ER ~ \ 

Ir-' ;;;;;;;;;;;;;;.:;;;;;;;;;;;:;;;;;;;;;;;;;3:;;:;,;;:;;;;;;s ;;;;;;;RING;;;;;;;S;:;;;;;:;;;;:;:;;;;;;;0000;;;;;;;.;;;;i,l l a.a VOLTS I 

Capacitors: 

COMPONENT TYPE COMPONENT PARAMETEAS TFST 

~ rci • [][]"""'"'f:l n r:i"'" "'" .. h r::::i , ... , .. "" EJ Ll!J 1A~1;;~ ' I ~ LJ LJ LJ L.::J tUU~d 

~~B []GJ[][]BBD ~8 
g ~~~. ~ GJEJ BBD ~§J 

POWER TESTlEAO LEAO ZERO LEAKAGE 

o:;::: ~' o:, O
CUARENT 

OHMS 

.. .... 
T • l'llUilG£Sl,.rtottlf0Ji#tlll_,. 

Switching 

• 
8_ WARNING: Flashing hghl mdicates 25'·100GV 
applied to test ltiads when le.k39e button is ptes.soo 

• 
STOP TESTING; Pro1~tlon circuit or tuse is 
open , C•pacilOT t..ing le.sUtd mlly be charged 

Transformers: Transistors/Diodes: 
A switching power supply can easily 
use 35 or more capacitors. Any one 
can cause the circuit to fail or even 
avalanche. Only the Auto-Z allows 
you to dynamically catch all 4 
failure modes eliminating your need 
to ask, "Is the cap good or bad!" 

• Capacitor Value 

A defective switching transformer 
can easily take out switching 
transistors and other valuable 
components. Only the patented 
Auto-Z provides a guaranteed 100% 
reliable "Ringer" test to catch even a 
single shorted turn, an open wind
ing, or a completely shorted trans
former. The Auto-Z eliminates the 
need to stock parts inventory for all 
the brands of switching supplies. 

Many switched mode power supply 
failures occur only at full operating 
voltage. Only the Auto-Z tests 
components for breakdown at full 
operating voltage, catching defects 
that static testers miss. Never order 
a component again just because you 
couldn't fully test it. 

• Dielectric Leakage 
(up to 1 kV applied) 

• Dielectric Absorption, 
patented 

• Equivalent Series 
Resistance, patented 

The Auto-Z is also great for 
analyzing inductors, SCRs, 
Triacs, transmission lines, and 
high voltage components. 

For your FREE Tech Tip showing how the patented ESR test can be 
utilized in your design lab, 

EDN December 6, 1990 

Call 1-800-SENCORE Ext.500! 
(736-2673) 
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2- And 3-0utput, 
UL 544-Compliant Supplies 
The MDU2-40 and MDU3-40 Series 
are double- and triple-output, 40W 
supplies that conform to the UL 544 
safety standard for medical and 
dental equipment. All models have 
a 5V, 5A primary output. Secon
dary outputs produce 12, 15, 24, 28, 

Power Sources 

and -5V. The units, which meas
ure 3 x 5 x 1.5 in., have a universal, 
85-to-265V input (100-to-380V op
tional) and incorporate a line filter 
that meets FCC class-B interfer
ence requirements. Unlike many 
multiple-output switching supplies, 
the units require no minimum load 
on any output to achieve regulation. 

The vendor claims that the supplies' 
MTBF exceeds 205,000 hours. $70 
to $74 (100). 

Power General, Box 189, Can
ton, MA 02021. Phone (617) 828-
6216. Circle No. 394 

Flash EPROM Supply 
---------------------------~ The NMF Series is a group of iso

CIRCLE NO. 45 
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lated de/de converters in single in
line packages. The modules provide 
supply voltages for programming 
flash EPROMs. The units occupy 
0.18 in. 2 on your pc board. They ac
cept a 5 or 12V input. The units 
withstand 500V between input and 
output, and they produce 5, 9, 12, 
12. 75, or 15V. By applying the 
proper voltage to a control pin, you 
can reduce a module's output to ap
proximately 1.2V. $12 (OEM qty). 

International Power Sources 
Inc, 200 Butterfield Dr, Dept 8536, 
Ashland, MA 01721. Phone (508) 
881-7434. FAX (508) 879-8669. 

Circle No. 395 

100-To-2400V-Output 
DC/DC Converters 
D series de/de converters are encap
sulated, low-profile units that meas
ure 1.5x1.5 x 0.63 in. They produce 
isolated high voltages at low power 
levels. The standard input is lOV, 
but the vendor can supply units that 
operate from supplies of 5 to 28V. 
Output voltages range from lOOV 
at 250 µA to 2400V at 50 µA. Units 
rated to produce 500V or less can 
have regulated outputs. All units 
are short-circuit proof and have fil
ters and shielding to limit electro
magnetic interference. MTBF ex
ceeds 100,000 hours. $31 (100). 

Emco High Voltage Co, 11126 
Ridge Rd, Sutter Creek, CA 95685. 
Phone (209) 223-3626. FAX (209) 
223-2779. Circle No. 396 

Programmable Supplies 
PPS series units are programmable, 
series-regulated benchtop supplies. 
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Now, Marathon Gives You 
20 Good Reasons To Cellebrate! 

More Nickel-Cadmium 
Power For All Your 
Portable Power Needs. 

Marathon, a pioneer in nickel
cadmium power systems, intro
duces its new world class line of 
sealed, rechargeable cells. With 
standard, fast charge and high 
temperature capabilities, Mara
thon provides the power for all 
your portable power needs. 

New ValuPower cells deliver 
excellent runtimes and power 
delivery for all standard applica
tions, plus fast charge capabilities 
for one-hour recharge. They will 
provide the power for unmatched 
performance from portable appli
ances, consumer electronics, 
communications equipment, 
lighting and toys. 

XtraPower cells give you max
imum power delivery and longer 
runtimes. They are the ideal 
power source for portable power 
tools and hand-held vacuums. 

MaxPower cells provide max
imum charge acceptance, capac-

EDN December 6, 1990 

ity delivery and long life at high 
temperatures. They set the stan
dard for rechargeable power in 
low to moderate discharge 
applications. 

Unmatched Design and 
Engineering Responsiveness 
To Meet All Your Power 
System Needs. 

Marathon brings over 35 years 
of proven design and engineer
ing experience with sophisticated 
batteries and electronic power 
and conversion systems for the 
world's most advanced military 
and civil aircraft to your portable 
power needs. 

Our in-house design and 

CIRCLE NO. 154 

engineering capabilities provide 
the flexibility to tailor innovative 
solutions to every customer's 
needs. And we translate highly 
technical specifications into prac
tical, producible prototypes faster 
than anyone in the business. 

From design to assembly, 
shipping and service before and 
after the sale, Marathon sets the 
standard for customer responsive
ness. And always at a competitive 
price, no matter what the size of 
your order. 

World class sealed, nickel
cadmium rechargeables coupled 
with unmatched design and engi
neering responsiveness-that's 
the power of Marathon. Put it to 
work for you today. 

For more information call 
Marathon at (817) 776-0650. 

® Marathon Power 
Technologies 

Power Technology W orldwid e 
P.O. Box 8233, Waco, Texas 76714-8233 
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A 1983 concept 
that's still an innovation 
Ericsson component power 

If you've only just discovered the economy, reliability and 

flexibility of component power, don't worry. Even some power supply 

manufacturers think it's new! 

In fact, component power concept - using very efficient, 

high frequency DC/DC converters 

as complete power 'components' 

for distributed power architeaure -

was introduced by Ericsson way 

back in 1983. And EriPower'" 

modules have since been proven 

in thousands 

of applications 

switching it's the world's smallest converter to offer full power 

operation at 85 °C. And with ceramic capacitors for filtering and 

effective thermal management design, it has a demonstrated MTBF 

of over 200 years! 

This same concept applies to the 15 and 18 Watt 

PKC. With a footprint smaller than a credit card, these 

sub-miniature converters offer the unique option of 

In-Card low profile mounting. The mechanical design 

allows the center of the module to rest in a slot in the 

PCB, giving a maximum height of just 8.5mm. 

Id · d The PKA & PKC, DC/DC conveners are produced on fully automated 
wor WI e. lines to guarantee consistently high quality and reliability 

The PKA and PKC can be easily paralleled for 

higher power applications and they make ideal com

ponents for n + 1 parallel redundancy applications. 

The first product, the PKA 25 to 40 Watt 
The PKC In-Card, 
1S-18WattDC/DC 
converten: provide 
ultra low profUe 

converter, set the standard and is still the market 

leader by far. Using hybrid construction and 300 kHz 

Sweden 
Australia 
France 
Hong Kong 
Great Britain 
Italy 
Norway 
United States 
West Germany 

Ericsson Components AB, Stockholm, Tel: (08) 721 7059 Fax: (08) 721 7001 
Ericsson Components Pty ltd, Victoria, Tel: (03) 4BO 12 11 Fax: (03) 484 36 4 5 
Ericsson Composants SA, Gyancourt, Tel: (01) 30 64 09 00 Fax: (01) 30 64 11 46 
Ericsson Componenu AB, Wanchai, Tel: (OS) 756 640 Fax: (05) 834 5369 
Ericsson Componenu AB, Coventry, Tel: (0203) 553 647 Fax: (0203) 225 830 
Ericsson Components Sri, Milano, Tel: (02) 5SI Bl S97 Fax: (02) 545 97 31 
Ericsson Components AIS, Oslo, Tel: (02) 6 50 190 Fax: (02) 644 13 8 
Ericsson Components Inc, Richardson, TX, Tel: (2 14) 480 83 00 Fax: (214) 680 10 59 
Ericsson ComponentsGmbH, Engen, Tel: (07733) 500 10 Fax: (07733) 5927 

If your produa demands innovative power supplies, yet 

needs the security of well proven solutions from a reliable source, 

call Ericsson. And let our technology lead help maintain yours. 

ERICSSON 
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Power Sources 

You can control and monitor their 
outputs eit her from their front pan-
ls or via the IEEE-488 bus. You 

can also calibrate the supplies with
out r emoving their covers. The 
PPS-10710 has a single 0-to-7V, 
lOA output; the PPS-1322 has a O
to-32V, 2A output; the PPS-2322 
has two 0-to-32V, 2A outputs; and 
the PPS-1325 has one dual-range 
output that produces 0 to 32V at 
2A or 0 to 12V at 5A. PPS-10710, 
$995; PPS-2322, $795; PPS-1325, 
$695; PPS-1322, $495. 

American Reliance Inc, 9241 E 
Valley Blvd, Rosemead, CA 91770. 
Phone (818) 287-8400. FAX (818) 
287-8855. Circle No. 397 

U niversal-lnput, 
Open-Frame Supply 
Units in the US150 series are mini
aturized, low-profile, open-frame, 
1-to-4--0utput, universal-input switch-

ing supplies that measure 6.8 x 
3.8 x 1.5 in. They deliver 150W with 
20 ft3/minute of forced-air cooling. 
With convection cooling, the sup
plies deliver lOOW. Efficiency is 78 
to 82%. The ac input range covers 
90 to 264V, and the vendor supplies 
the units with line filters that con
form to FCC and VDE class-A or 
-B specs. 

To achieve regulation, you must 
draw at least 3A from the primary 
(5V) output. On units with two or 
more outputs, you must also draw 
at least IA from the second output. 
Load regulation is ± 0.5% on pri
mary outputs and ± 5% on secon
dary outputs. $142 to $152 (100); 
$0.60/W (OEM qty). Delivery, stock 
to eight weeks ARO. 

Digital Power Corp, 686 E Gish 
Rd, San Jose, CA 95112. Phone 
( 408) 288-5600. FAX ( 408) 288-
9537. Circle No. 398 

For The Health Of Your 
Monitoring Systems, 
Burr-Brown Prescribes 
PWR13XX. 

The DIP DC/DC Converter 
For Ultra High Isolation: 4000V. 
Medical grade isolation is yours with a 
dose of 1.5 watts of unregulated output 
power from the PWRl 3XX. Its dual-in-line 
package uses only 1 inch 2 of PC Board 
space and comes in low prices that are 
easy to swallow. 

Use as needed for applications where 
system integrity and reliability are critical. 
No external parts required. 

Contact your salesperson for quick delivery. 

CALL 1-800-548-6132 ext. 432 
~ 
~ Fax 1-602-741-3895 

Write P .0 . Box 11400 ·Tucson, Arizona 85 734 BURR-BROWN® 

Your Partner In Quality 
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SCSI 
INSTRUMENTS 

········· -. ' I ~ ••••~•••• ... 

"' - _.. E - "'' ~r 

> Ohph7 tr.ce _., [in strvc:tured forw.t) 
Entersurtlng.-.(MuJ : O 

0001 : Arbltnllon /fJl(J 
000): 5elect w.ATil/CO 
0006 : "6~,.aut./CO( ldMtify) 
0007 : C-nd /12(1""*'1 ry)OOOOOOJOOO 
0000: Dlt.- ln /00 00 01 01 29 00 00 00 0 4' •C « •S S2 20 20 
~~ a•n•••••••~•n atta _ , ······~DMa•••• 
0031 : SU.WI /00 
OOlC : """te- ln 100 
0030 : llus free 
OOJf : Arbltr•tlon w. ATll /tJI.) 
OOll : Seltct • . ATll /CO 
004• : "6uge-OUt/COl ldefttifrl 
OOIS : C-nd/08(11Nd)OOOOIOOIOO 
OOll: llt$U9(! - ln /IM(Ohconnect) 
OOIC : llusfree 
OOIC : Al"bltr•tlon / •O 
OOSO : llue1ect /CO 
OOS2 : llt$U')t - ln /80( ldefttir1J 
OOSJ : DIUo-ln /00 00 00 00 12 Jot 56 7'J 12 Jot 56 7A 12 14 56 79 
006J: 123"567C12 )156101214567C12Jot567f 

ANCOT's SCSI instruments are power
ful, easier to use, and cost less. Proven 
in use worldwide, Ancot's portable 
equipment travels from bench to field 
and back again without ever slowing 
down. They are time and labor saving 
instruments, for design, manufacturing, 
repairing, and inspection applications. 

Call today for product data sheets, 
demo disc, or to make arrangements 
for a free evaluation unit in your facility. 

W[415] 363-0667 
fax: (415) 363-0735 

Redwood City, California 
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KEPCO 
TEST/ BENCHTOP 
POWER 
SUPPLIES 
The correct tool makes any job easier. 
Kepco's Power Supplies for workbench, 
for burn-in, and float-charging batteries 
are just some of the tools at your 
disposal. 

For your workbench choose a multi-out 
array that you configure for the 
application by plugging-in modules with 
adjustable outputs. You can combine 
one, two or three modules in convenient 
bench-top housings or put six of them 
together in a rack. Other experimentalist 
power includes a nice selection of 100W 
single output instruments (MSK), a triple 
output logic-analog model (MPS), and 
burn-in/float chargers (TBC) that range 
from 300 to 3000 Watts in all the popular 
voltages. 

Custom power assemblies allow you to 
create your own toolkit with just the 
selection of voltage and power to fit your 
need. 

Other power tools from Kepco include: 
ac power to 18KVA, precision 
programmable de for test applications, 
high voltage models and four-quadrant 
bipolar power. For these, and our broad 
selection of switching power models, 
including d-c to d-c converters, please 
ask for one of the three catalogs 
illustrated below. 

a-c power 
and d-c bipolar 

Power 
tools 

146-1716 Kepco's complete line of 728 models of power supplies 
is described in 3 new 1990 catalogs. Choose your tool. 

Call/lax/write Dept. LXT-12, Kepco, Inc., 131-38 Sanford Avenue, Flushing, NY 11352 USA 
(718) 461 -7000 ·Fax (718) 767-1102 • Easylink (TWX)• 710-582-2631 

EDN December 6, 1990 CIRCLE NO. 136 

Plug-in power 
D 20 Watt modules, either voltage stabilizers 

(series PCX-MAT) or current stabilizers 
(series CC). 

D Sized to plug-in six abreast in a 19" rack or in 
bench-top housings for 1, 2 or 3 units. 

D Mix or match. 

D Select from six voltage ranges up to 100V. 
Kepco Group PCX-MAT and CC Power Supplies 

100 Watts of precision 
benchtop power. 
D LCD meters to set the level accurately, 

a preview feature to check your setting 
before applying power to your load. 

D Linear design for low-noise high stability. 

D Ten-turn controls for good resolution. 

D Five models offer outputs up to 125 Volts. 
Kepco Group MSK Power Supplies 

A triple output design for 
maximum convenience. 
D 0-6V at 5A for logic and a tracked ± 0-20V, 

1A for analog. 

D Each output current limited, the 0-6V output 
has an overvoltage protector. 

Kepco Group MPS Power Supply 

Battery/float-chargers. 
D For telecommunications: maintain 12V, 24V 

and 48V batteries, built-in equalize timer. 

D For burn-in : power up to 3000 Watts, current 
limited, over-voltage protected. Two output 
settings, remotely selectable for margining. 

Kepco Group TBC Float Chargers/Power Supplies 

Kepco Custom System 
Power Assemblies 
We will stuff a 19" rack (5'/• or 7") full of 
switchers to your requirement. With 
modules from 3 Watts to 3000 Watts, in a 
wide selection of voltage ranges, we can 
accommodate most needs. 

D LCD output meters. 

D Test points. 

D Pilots, trimmers, circuit breakers. 
Convenient 'le rack panel format allows 
multiple control and monitoring. 

Kepco Power Assemblies. 
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AMP TBC (Twin-Beam Contact) 
Connectors steal the show for high
density, high-pin-count affordability. 
Three- and four-row versions deliver 
compelling performances in 32 to 
540 position roles. 

The twin-beam receptacle at 

AMP and AMP-HDI are trademarks of AMP Incorporated. 

the heart of the TBC Connector 
represents the very best of AMP 
engineering-the greatest economy 
of material consistent with design 
excellence. It provides two-point contact 
(with gold-over-nickel plating), and 
the BeCu base assures high normal 
forces of 50 grams/contact (end of life 
minimum) for solid dependability. 

There's more here than economy, 
though. lightly controlled, short point
of-contact geometry allows two levels 

of mating for make-first 
break-last sequencing of 
power and ground pins. 
The same design 
reduces insertion 

Two levels of sequenced mating allw 
"hot" connect/disconnect. Compliant 
pin option for solderless pcb insertion. 
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cost reduction:' 

force, and provides out
standing contact wiping 

action: .ITTO" on short 
pins, and a mini

mum of .100" 

Unique twin-beam receptacle de
livers outstanding reliability in an 
affordable high-density connector. 

on long. (Coming soon: TBC Plus 
Connectors, with six rows of contacts 
and three levels of sequencing.) 

AMP TBC Connectors are 
fully polarized, with closed-entry 
design to eliminate stubbing, and they 
come in high-temp materials ready 
for vapor-phase and IR reflow 
soldering. 

And TBC receptacle assemblies 
intermate with our popular AMP-HDI 
pin header assemblies, to give you 
immediate daughter card cost-reduc
tion, without redesign. 

CaD 1-800-522-6752 and 3* about 
the AMP TBC Connector Series. 
AMP Incorporated, Hanisburg, PA 
17105-3608. 

ANI P Interconnecting ideas 
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HARDWARE AND INTERCONNECT 
DEVICES 

Methods converge 
to cool fast and 
dense circuits 
Anne Watson Swager, Regional Editor 

M 
anipulating the thermal charac-

' teristics of an IC to achieve opti-
mum performance is a growing de-

. sign philosophy. The alternative is 

trol with circuit performance, and 
shows what you can achieve by 
combining cooling techniques. The 
Icecap . 486 (approximately $150 
(OEM qty)), Velox Computer Tech
nology's first product, combines 
heat-removal and -sensing tech
niques to cool Intel Corp's 80486 
µ.P. The device doesn't cool the chip 
just to keep it from burning up; the 
cooling increases the chip's speed 
from 33 to 50 MHz. An integral sen
sor measures the device's tempera
ture. On start-up, a control circuit 
lowers the µ.P's temperature from 
ambient to a constant 0°C. Using 
this device along with a dual clock
speed generator lets you increase 
the µ.P's clock speed once the device 
is cool. The device's designers plan 
to offer the dual clock generator and 
announce multipackage-IC and mul
tichip-hybrid cooling modules. 

· · · · designing the circuit from a purely 

High componen• -
densities and ·oper-~ ' · 
ating speeds con- . ' 
tinue to back .cir-· ·· 
cult designers into 
a thermal corner. · · 

' ' 

Using familiar ,- · -.. 

electrical standpoint and then deal
ing with overheating just to main
tain acceptable performance. Com
puter designers have used low
temperature design techniques for 
years to achieve superfast speeds. 
But the universally increasing den
sity and speed of what were once 
low-power-producing ICs and cir
cuits is forcing the philosophy to 
spread. 

.~ · .. Fortunately, the increased recog-tools with a design. 
philosophy that ; 
considers both 
electrical and ther- ·, 
mal characteris .... · " 
tics helps th~m 
fight their way ·9ut. 

.. . 

• J~. 
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nition of heat-producing problems 
has led to some innovative uses of 
passive and forced-air systems as 
well as heat pipes and thermoelec
tric devices. Thermal-management 
companies, component suppliers, 
and enclosure manufacturers are all 
working to dissipate the heat to
day's circuits produce. The tools 
they're using-heat sinks, fans, 
heat pipes, thermoelectric devices, 
and liquid cold plates-are nothing 
new. What's new is the widespread 
and innovative application of these 
devices. 

One new product epitomizes the 
philosophy of teaming thermal con-

This single-chip cooler combines 
a thermoelectric device and a heat 
sink-a heat pipe is optional. Heat 
from the thermoelectric cooler dissi
pates either through a finned heat 
sink attached to the cooler or 
through a heat pipe that terminates 
at a remote location, such as the 
external housing or fan-cooled 
power supply . 

Thermoelectric devices operate 
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(a) 

PEL TIER COOLER 

CONTROLLED INTERFACE 

TEMPERATURE SENSOR 

STANDARD DUE PINOUT 

on the same principle-the Peltier 
effect-as thermocouples, but in re
verse. A thermocouple uses the 
voltage generated at the junction 
of two dissimilar metals to indicate 
temperature. A thermoelectric de
vice externally applies a voltage to 
a pair of metal junctions causing one 
junction to heat up and the other 
to cool down. The device pumps the 
heat absorbed at the cold junction 
to the hot junction at a rate propor
tional to the current passing 
through the circuit. 

EDN December 6, 1990 

Thermoelectric modules are 
available from Melcor and Marlow 
Industries in a variety of sizes, 
shapes, operating currents and 
voltages, and heat-pumping capaci
ties. Melcor's modules cost $5 to 
$70, depending on type and quan
tity. Sizes vary from approximately 
1 to 2 in. square. Most devices have 
an operating-temperature range of 
-150 to + 80°C. Single-stage ther
moelectric devices can produce tem
perature differentials of approxi
mately 65°C. You can stack modules 

.. 4 

. ·' 
'. 

Fig I-The Icecap active 
cooling device (a) from 
Velox Computer Technol
ogy has both a thermo
electric heat pump and 
control circuitry {b ). By 
cooling a 80486 µP to 
0°C, the device Increases 
the processor's operat
ing speed from 33 to 
50 MHz. 

ENVIRONMENTAL 
CONTROLLER 

; ' 

TO DUAL 
FREQUENCY 

CLOCK 
GENERATOR 

COMPARATOR 
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The increasing 
density and speed 
of what were once 
low-power-produc
ing ICs and cir
cuits are forcing 
designers to con
sider heat-removal 
methods up front. 

Thermoelectric devices pump 
heat between two junctions 
based on the amount of current 
you supply. Typical units from 
such vendors as Melcor meas
ure 1 x 1 x 0.25 In.; submlnl
ature devices are as small as 
0.16X0.16X0.11 ln. 
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on top of each other to achieve 
greater differentials. Thermoelec
tric heat pumps are strictly de de
vices--any ac component on the de 
is detrimental to the device's opera
tion. Manufacturers recommend no 
more than 10% ripple. 

Unlike heat sinks, these devices 
are not general purpose. Thermo
electric devices fill specific require
ments: an unusual space and size 
constraint, such as the Icecap's foot
print over the 486 µ.P, or an en
vironmental constraint, such as op
erating in a vacuum. Also unlike 
heat sinks, the cost of the thermo
electric device itself is only part of 
the cost of the cooling system. 
Either open- or closed-loop tem
perature control-by changing the 
supplied voltage and current-is 
necessary. 

Heat pipes are simply that: heat 
conduits. In and of themselves they 
do not dissipate heat. Instead, they 
deliver heat away from your circuit 
to a point where the heat can more 
easily dissipate. Companies such as 
Thermacore and Noren Products 
often attach aluminum fins to the 
heat pipe. The heat pipe carries the 
heat to the fins where it dissipates 
to the air by natural or forced con
vection. One 1.25 x 1.25-in. model, 

Equipped with two 0.438-in. diameter 
boles, the HSII beat sink from Apex 
Mlcrotechnology can cool two T0-3 ampli
fiers in the IOOW range by natural convec
tion, natural convection with forced air, 
or natural convection with water flowing 
through the pipes. 

the XHA6 ($10 (OEM qty)) from 
Thermacore , can dissipate 60W 
with a temperature rise of 60°C 
above ambient air temperature. 

Heat pipes work on the principle 
of gas-phase changes. The pipe con
tains a liquid, which heats and then 

, evaporates at the end of the pipe 
close to the semiconductor junction. 
The resultant gas travels quickly to 
the cool end of the pipe, where it 
condenses. One disadvantage of 
heat pipes is their weight. The cop
per and aluminum XHA6 weighs 
68g. Its typical operating tempera
ture range is 25 to l00°C. 

Heat sinks vary 
You might think you've heard all 

there is to know about heat sinks, 
but heat-sink manufacturers con
tinue to develop new devices. They 
continue to design new styles and 
work with new materials. EG&G 
Wakefield Engineering recently an
nounced a composite polymer heat 
sink. The Deltem heat sink is made 
from thermally conductive plastic 
and can remove heat from plastic 
surface-mount and high-lead-count 
IC packages. 

These molded plastic heat sinks 
are extremely light and cheap. 
They reduce the thermal-coeffi
cient-of-expansion mismatch that 
typically occurs when using alumi
num heat sinks with plastic IC 
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packages. When attached with a 
thermally conductive adhesive to a 
package dissipating 0.75 to 3W, the 
heat sinks remove approximately 85 
to 90% of the heat removed by 
same-size aluminum heat sinks at 
low airflows. However, the plastic 
Deltem heat sinks weigh 40% less 
and cost $0.30 (10,000). 

Available from both EG&G 
Wakefield and Aavid Engineering, 
folded fin stock is another type of 
heat sink. A thin sheet of metal
typically an alloy of aluminum, 
stainless steel, or copper-folds 
back on itself to create the folded 
fins. The advantage of this design 
is the large surface area. The alloys 
are lightweight and can be folded 
with various heights and pitches. 

Available for approximately two 
years (Ref 1), 3M's liquid-filled 
heat-sink bags are an option for 
size-constrained systems. The bags 
contain fluorinert liquid-the same 
type of liquid used in many immer
sion-cooled systems. The liquid 
transports heat from the semicon
ductors it contacts to a cooler sur
face. NCR (West Columbia, SC) 
uses the liquid-filled bags in its 
Tower 32/200 supercomputer. The 
company estimates that forced-air 
methods fell short of the cooling ob
jective by more than a factor of two. 
The liquid heat sinks reduced the 
temperature differences between 
components from 25°C for the 
forced-air version to about 8°C. 

In addition to the advent of new 
heat-sink materials, more manufac
turers of power components have 
started producing heat sinks for 
their devices. Apex Microtech
nology, a power-amplifier manufac
turer, early this year announced the 
HSll heat sink ($48.40 (100)) for 
high-power amplifiers in T0-3 or 
PD-12 packages. Intended for 
power amplifiers in the 50 to lOOW 
range, the heat sink contains pipes 
through which you can pump either 
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air or water. You can also rely on 
natural convection. The heat sink's 
natural-convection thermal resis
tance is 0.7°C/W. Using forced air 
drops this number to 0.2°C/W. The 
device's water-cooled thermal resis
tance decreases to 0.1°C/W and 

back pressure, and no net increase 
in air flow. 

The company concluded that 
there are two critical aspects in 
cooling an enclosure. The first is 
how directed the air is. The second 
is the amount of room between the 

Heat pipes conduct heat from one place to another. Heat-pipe vendors such as Therma
core often attach aluminum fins to the pipes to dissipate the heat by natural convection. 

lower. Two T0-3 packages or one 
PD-12 can mount on the heat sink. 

Enclosure manufacturers are do
ing more than before to ensure ade
quate cooling inside their cabinets. 
Electronic Solutions, a manufac
turer of Multibus I- and VMEbus
based system enclosures, recently 
tested various fan configurations, 
sizes, and air velocities. By using 
two sensors to measure tempera
ture and air flow across the surface 
of a board, the company found some 
useful results. The tests indicated 
that pulling air out of the enclosure 
doesn't work any more efficiently 
than blowing the air in. The tests 
also revealed that there was a maxi
mum air flow through a given de
sign space. Once you reach that 
maximum rate, adding more fans 
results in very little additional cool
ing. In fact, adding more fans in 
the box causes turbulence, more 

box's inlet and the outside of the 
fan-in other words, the amount of 
back pressure on the fan. As a re
sult, Electronic Solutions imple
mented a plenum-a gap in front 
of the fan where air can stabilize 
and pressurize-to direct the air 
flow more precisely and to avoid re
circulating air inside the box. The 
gap ensures that the air flow into 
the card cage or power supply is 
uniform. The additional metal for 
the plenums has added a small cost 
to the Omega line of enclosures. 

Mupac is also working to solve 
several heat problems. According 
to the company, many RISC-based 
systems are so power hungry that 
they're exceeding VME specifica
tions. As a result, the company has 
changed the size and placement of 
fans in its 539 series of enclosures. 

These enclosure manufacturers 
work almost exclusively with 
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Not all heat sinks 
are the same. Com
posite polymers 
and folded-fin 
stock are two ex
amples of new 
heat-sink mate
rials. 

forced-air techniques. Although liq
uid-cooling techniques are common 
in high-end mainframe computers, 
you'd be surprised at what people 
are still doing with forced-air cool
ing. Digital Equipment Corp for in
stance, designed its VAX 9000 fam
ily of computers with forced-air 
cooling only. The company cooled 
the computers' internal multichip 
units with high-voltage de fans and 
pin-fin heat sinks. DEC achieved 
thermal resistances of O. l4°C/W for 
a 4 x 4-in. aluminum heat sink when 
the impingement air flow rate was 
31 cfm. 

Although DEC managed to meet 
its requirements with forced-air 
cooling, many other mainframe 
manufacturers have implemented 
liquid-cooling systems. These meth
ods range from cold plates to im
mersion cooling. Nothing provides 
as much heat-removal capacity as 

For more information ... 

Liquid-cooled systems handle extremely 
high heat fluxes. The elements to imple
ment such systems include standard cold 
plates and this standard 4600 series cast 
bus-bar cooler ($22 (100)) from Aavid En
gineering. Note, however, that most liq
uid-cooled systems comprise custom 
parts. 

For more information on the cooling methods and devices discussed in this article, circle the appropriate numbers on 
the Information Retrieval Service card or use EDN's Express Request service. When you contact any of the following 
manufacturers directly, please let them know you saw their products in EDN. 

Aavid Engineering Inc 
Box 400 
Laconia, NH 03247 
(603) 528-3400 
FAX (603) 528-1478 
Circle No. 664 

Apex Microtechnology Corp 
5980 N Shannon Rd 
Tucson, AZ 85741 
(602) 742-8600 
FAX (602) 888-3329 
Circle No. 665 
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EG&G Wakefield Engineering 
60 Audubon Rd 
Wakefield , MA 01880 
(617) 245-5900 
FAX (617) 246-0874 
Circle No. 666 

Electronic Solutions 
6790 Flanders Dr 
San Diego, CA 92121 
(800) 854-7086; 
in CA, (800) 772-7086 
FAX (619) 452-9464 
Circle No. 667 

Lytron Inc 
Dragon Ct 
Woburn, MA 01801 
(617) 933-7300 
FAX (617) 935-4529 
Circle No. 668 

Marlow Industries Inc 
10451 Vista Park Rd 
Dallas, TX 75238 
(214) 340-4900 
FAX (214) 341-5212 
Circle No. 669 

Melcor 
990 Spruce St 
Trenton, NJ 08648 
(609) 393-4178 
FAX (609) 393-9461 
Circle No. 670 

VOTE ... 

3M Industrial Chemical 
Products Div 
3M Center Bldg 223-6S-04 
St Paul, MN 55144 
(612) 733-7 464 
FAX (612) 733-6791 
Circle No. 671 

Mupac Corp 
10 Mupac Dr 
Brockton, MA 02401 
(508) 588-6110 
FAX (508) 588-0498 
Circle No. 672 

Noren Products Inc 
1010 O'Brien Dr 
Menlo Park, CA 94025 
(415) 322-9500 
FAX (415) 324-1348 
Circle No. 673 

Thermacore 
780 Eden Rd 
Lancaster , PA 17601 
(717) 569-6551 
FAX (717) 569-4797 
Circle No. 674 

Velox Computer Technology Inc 
2334-C Walsh Ave 
Santa Clara, CA 95051 
(408) 727-6100 
FAX (408) 727-6235 
Circle No. 675 

Please also use t he Information Retrieval Service card to rate this article (circle one): 
High Interest 5I2 Medium Interest 513 Low Interest 514 
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Zero defects. Statistical process 
control. Total quality management. 

When James Cannon founded Cannon 
Electric in a shed behind his house in 1915, 
these terms didn't exist. 

But the foundations for a solid busi· 
ness did. Because long before built· in 
quality became the talk of the industry, 
Cannon was designing quality into all 
of our connectors. 

That commitment to innovative 
design, dependable products and unsur· 
passed customer service has paid off. 
Seventy·five years later, ITT Cannon has 
become an international supplier of elec
tronic components, with manufacturing 
operations throughout North America, 
Europe and Asia, backed by employees 
dedicated to leading the industry we 
founded. You see, instead of just paying 
lip service to quality, we've invested 
millions of dollars guaranteeing the 
reliability of our products and service. 

On the drawing board, our computer
aided designs create innovative, cost
efficient solutions. On the factory floor, 
our precision manufacturing equipment 
employs statistical process controls. 
And in the testing lab, sophisticated 
techniques allow advanced material 
development and environmental 
performance evaluation. 

T he result? From commercial avionics 
and automotive electronics, to computer 
and medical equipment, our customers 
get first time, every time performance. 
From our components. And our people. 

So if you expect more than ever 
from your suppliers, talk to the company 
that's ready to serve your needs. 

ITT Cannon. We discovered the 
value of quality 75 years ago-right in our 
own backyard. 

1851 East Deere Avenue, Post Office Box 35000 
Santa Ana, CA 92705-5300 
Plwne: (714) 261-5300 Fax: (714) 757-832418301 
Te/,ex: (714) 655358 

CIRCLE NO. 138 

ITT Cannon 
AN /IT EMC WORllJWIDE COMPANY 

Discuuer aur strengths. 
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Thermal-manage
ment companies, 
component suppli
ers, and enclosure 
manufacturers are 
working to dissi
pate the heat to
day's circuits pro
duce. 

Not all heat sinks are created 
equal. Using a thermally-con
ductive polymer material, the 
light-weight Deltem heat sinks 
from EG&G Wakefield Engi
neering can cool plastic IC 
packages for a low cost ($0.30 
(10,000)). 
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liquid cooling. Estimates from 
manufacturers vary, but if your 
power levels exceed 10 to 25 W/in. 2

, 

forced air won't be adequate. You 
might also need to consider liquid 
cooling if your board or system de
mands extremely uniform tempera
tures or if you have unique packag
ing requirements. 

One distinct advantage of liquid 
cooling is the absence of acoustic 
noise that fans create. However, 
potential users of liquid cooling are 
more concerned with what they 
perceive to be liquid cooling's major 
disadvantages: cost and reliability. 
Liquid cooling adds cost, but just 
how much is difficult to quantify. 
Chris Soule, a senior engineer with 
Aavid Engineering, ventured some 
numbers. The cost of a heat sink 

for a PGA (pin-grid-array) package, 
including the forced air, is around 
$1.25. The average cost of a piece 
of copper tubing brazed to a copper 
cold plate, according to Soule, is $8 
to $10. The cost increases if you 
need to add heat exchangers, a res
ervoir, and pumps. 

Standard cold plates are avail
able, but 80% of liquid-system de
signs are custom. You've got to pro
vide drawings and specs to compa
nies such as Aavid, EG&G Wake-

field Engineering, and Lytron Inc 
for them to quote a price. On the 
positive side, companies with cold
plate-design experience, such as 
EG&G Wakefield, offer extensive 
design help which costs you-if any
thing-surprisingly little. 

The reliability of liquid-cooling 
systems isn't as easy to quantify as 
their cost. All cold-plate and heat
exchanger manufacturers can claim · 
no failures of their parts in the field, 
but elements other than the plates 
themselves can fail. The joints that 
connect the piping to the cold plate 
are one potential problem. Manu
facturers recommend you use as 
few joints, and preferably straight 
ones, as possible. You have to keep 
the fluid running through the sys
tem at less than 8 ft/sec to avoid 
eroding the cold-plate material. 
Also, mixing dissimilar metals 
throughout a liquid-cooling system 
might cause problems. 

If the extent of designing a liquid 
system is starting to sound a little 
beyond your area of expertise
more like that of a thermal or me
chanical engineer-you're right. 
But gaining an appreciation for the 
potential hardware complexity will 
push you to do some power-density 
calculations. If the number starts 
pushing lOW /in. 2, start revie'Wing 
your options and get a thermal engi
neer involved-or consult with a 
thermal-management company or 
specialist-as early in the design 
cycle as possible. EDN 

Reference 
1. Swager, Anne Watson, "Circuit de

sign requires thermal expertise," EDN, 
June 22, 1989, pg 93. 
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TWISTITE™ 
MAGNET WIRE 

For superior performance and tighter 
control over twisted wire construction. 

Developed for use in the production of 
custom toroid, ferrite or recording head 
coils, specialty audio and R.F. transformers, 
TWISTITE offers a number of distinct 
advantages. 

TWISTITE is custom produced to offer 
a wider range of twisting construction. 
Manufacturing capabilities include: 
• Up to 33 Twists Per Inch on fine wire. 
·Twisting tolerance as tight as ± 1 %. 
·Tightly controlled capacitance, induc· 
tance and impedance characteristics. 

• Up to 10 colors in some sizes for conduc
tor identification. 

·Huge selection of insulations: NEMA 
MW 1000, JW1177, 1os-220°c (single 
through quadruple film builds). 

·Wide range of sizes: 24 AWG and finer. 
•Wide variety of conductor materials: 
copper, silver, plated conductors, and 
special alloys. 

Call or write for your free copy of our 
Technical Data Booklet and Capabilities Bro
chure. Both contain valuable information 
on all wire produced and 
inventoried by MWS Wire 
Industries. Samples of 
TWISTITE are available 
upon request. 

Mws· 
Wire Industries 

31200 Cedar Valley Drive, Westlake Village, CA 91362 
CALL TOLL FREE 800 423-5097 

In California 800 992-8553. In L.A., 818 991-8553 

TWISTtTE 1s a trademark of MV\15 Wire Industries 
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Harlen lo.~~ 
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Af8.EI' provides all 
your end-to-end transmission 

solutions with our full line 
of fiber optic, copper cable 

and connecting components. 
If your regular route just isn't getting you 
there, make a right turn. A'J&T has the 
connections you need. 

Like data cable, composite fiber/copper 
cable and optical cable and fiber. 
Connecting components like ST"' 
connectors and FDDI jumpers.110 
connecting blocks. Splicing and test 
equipment. Plus, tactical fiber assemblies 
for harsh environments. 

Everything you need in copper and 
fiber optics for the transmission of voice, 
data, image and remote sensing. In both 
network and component solutions. For 
present and future needs. 

But when you 
buy even just 
oneA'J&T 
component, 
you're getting 
more than just a 
"parf' 

You 're getting 
over 100 years of A'J&T cable and 
apparatus manufacturing and 
development experience. Plus the design 
expertise of A'J&T Bell Laboratories. 

So take the route you know will make 
all your connections. A'J&T Just give us a 
call at 1800 344-0223, ext. 020. 

CIRCLE NO. 140 
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Output boards connect 
ac or de loads to control systems 

Output boards for connecting ac or 
de loads to control systems accept 
control signals from sensors or com
puters and drive the loads via on
board relays. The ac output board 
accepts input signals from 3 to 24V 
de and the de output board accepts 
input signals from 9 to 30V de. On
board minijumpers permit the use 
of sink or source type input signals. 
Each relay on the ac output board 
has a 3A cartridge fuse. 

LEDs indicate the input status 
on both boards. Neon lamps display 
the output status on the ac board 
and the de board uses LEDs for the 
same purpose. The ac relays have 

Single-screw barrier strips 
offer easy field wiring 

The Series SSB3 are single-screw 
barrier strips with 0.325-in. center
to-center spacing. The series is 
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available in strip lengths from 2 to 
36 terminals. The units are resis
tant to wire pull-out and can accom-

140V ac µP, 3A max rating, and 
the de relays have a 60V ac, 3A 
max rating. The input and output 
wiring terminations use the com
pany's pressure-clamp connectors in 
a 45° wire-entry configuration , 
which eliminates sharp wire bends. 
The boards measure 2. 7 x 6.0 in. 
and have corner holes for screw
mount installation. The de output 
board is $145, and the ac output 
board is $95. 

Vernitron Corp, Box 10, Laco
nia, NH 03247. Phone (603) 524-
5101. FAX (603) 524-1627. 

Circle No. 705 

modate #14 to #30 AWG wires. 
Backed-out recessed screws with 
interrupted threads prevent screws 
from falling out. Phil-slot screws ac
cept both Phillips and straight 
screwdrivers. Additional features 
include elevated flat bases that 
allow flux and solvents to drain dur
ing soldering, polypropylene insula
tors, and molded-to-size strips that 
maintain circuit spacing when 
mounted end-to-end. Prices start at 
$0.43 for a 2-terminal strip and 
$5. 76 for a 36-terminal strip. 

Amerace Corp, Industrial E lec
trical Products, 530 W Mt Pleas
ant Ave, Livingston, NJ 07039. 
Phone (201) 992-8400. 

Circle No. 706 
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Call it a problem that could have lead to 
considerable expense. The customer thought he'd 
have to add several steps to his assembly process. 
Instead he called Dialight. 

As the leader with over half a century of 
experience in every type of indicator light, for 
Dialight solving problems is standard operating 
procedure. Applying our engineering expertise in 
optoelectronics and utilizing state of the art 
CAD equipment, we rapidly proceeded to custom 
design the ideal solution - a totally integrated, 
remote LED indicator. Not only did it fit the unit 
perfectly, but it also saved the expense and effort 
of cumbersome wiring, soldering, and testing. 
Plus it added the reliability of a push-on connector 
for easy assembly. All while being low cost. And, 
thanks to our extensive in-house tool fabrication 

and molding facilities, we delivered it virtually 
overnight. 

Saving costs while solving problems is 
something we've long done with our panel mount 
and circuit board LEDs. Over the years customers 
have asked us to pair, gang, piggyback, right angle 
mount, recess, bicolor, tricolor, slant, standoff, 
snap-mount, bin, do whatever you can imagine to 
them and we haven't been stumped yet! 

So, the next time you think there's a remote 
chance of finding the right solution to an indicator 
design issue, remember that no one has more 
solutions than Dialight. 

DIA LIGHT CORPORATION 
A Roxboro Group Company-------------
1913 Atlantic Avenue , Manasquan, NJ 08736 201-223-9400 
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Fiber-Optic Connectors 
The MST is a fiber-optic connector 
compatible with ITT's ST family of 
connectors. The connectors operate 
in single or multimode and feature 
a radial track design for the cou
pling ring. The radial track reduces 
the required rotation to mate with 
the connector. 

The connectors accommodate 
tight and loose tube buffer cables 
that have jackets with outside di
mensions as large as 4.4 mm. The 
multimode connectors are available 
with ceramic or polymeric align
ment ferrules and have typical 
losses of 0.2 dB and 0.8 dB, respec
tively. The single mode connectors 
have ceramic alignment ferrules 
with a typical loss of 0.2 dB. Bulk
head and mating adapters and 
printed-circuit mount receptacles 
are also available. The plastic fer
rule multimode connector is $6.15, 
and the ceramic ferrule multimode 
connector is $8.40 (100). 

Methode Electronics Inc, 7444 
W Wilson Ave, Chicago, IL 60656. 
Phone (800) 323-6858; in IL, (708) 
867-9600. FAX (708) 867-9130. 

Circle No. 418 

Color Plasma Display Panel 
The 17-in.-diagonal THX 948 flat
screen color plasma display panel 
features a display area of 12.3 x 12.3 
in. and a 384 x 384-pixel density 
with a resolution of 0.03 in. The de-

EDN December 6, 1990 

vice can display eight colors; the an
gle is 160°. Typical power consump
tion is 70W. $10,000 (100). 

Thomson Tubes Electroniques, 
BP 305, 92102 Boulogne-Billan
court Cedex, France. Phone (1) 
49092828. FAX (1) 46045209. 

Circle No. 419 

DIP Test Clips 
A series of six DIP test clips pene
trate oxides built up on DIP !Cs. 
The product family operates the 
same as standard test clips, but fea
ture a stainless-steel surface coat
ing on their serrated contacts, 
which provides good electrical con
nections on contaminated surfaces. 

The clips provide hands-free test
ing of standard !Cs with 8 to 40 
pins. Molded insulating barriers 
separate the 1.02-mm wide, ser
rated and rough-coated contacts. 
The construction allows you to 
make connections on live boards 
without accidentally shorting adja
cent contacts. The upper contact 
pins on the clips, which accept wire 
wraps or miniature test clips, are 
0.64 x 0. 71 mm. You can use flat
ribbon cables with 8- through 40-pin 
sockets to connect the clips to an 
instrument. From $9. 70 to $31. 

ITT Pomona Electronics, 1500 E 
9th St, Pomona, CA 91769. Phone 
(714) 623-3463. FAX (714) 629-
3317. Circle No. 420 

Wire-Wrap Panels 
Lo-Wrap Panels are low-profile, 
wire-wrap panels. Though the pan
els use a low-profile socket, the 
sockets do permit two full MIL
STD-1130B wraps using #30 AWG 
wire. Available in 26 configura
tions, you can structure the panels 
for VME , Sun, VXI, MBII, Mupac 
Metric, or custom power commit
ments. $305. Delivery, four to six 
weeks ARO. 

Mupac Corp, 10 Mupac Dr, 
Brockton, MA 02401. Phone (508) 
588-6110. Circle No. 421 

Terminal Strip 
The Series 75H closed-side terminal 
strip features a captive, hinged 
cover. The 1-piece unit simplifies in
ventory and prevents loss of the 
cover. The cover features a snap 
closure to inhibit accidental open
ing. Probe holes in the cover aid 
testing. The terminal strips use a 
hardware-free mount that allows 1-
sided mounting. The hinged cover, 
mounts, and insulating body of the 
terminal strip are made of a noncon
ductive, flame-retardant thermo
plastic. Captive screw terminals are 
placed on 0.375-in. centers. The ter
minals accept a maximum #14 
AWG wire and are voltage-rated to 
250V rms for UL-recognized Class 
B equipment. 6-circuit strips, $1.25 
(500). 

Vernitron Corp, Box 10, Laco
nia, NH 03247. Phone (603) 524-
5101. FAX (603) 524-1627. 

Circle No. 422 

IO-Layer VME Backplanes 
A series of 10-layer VME back
planes handle fast VME signals 
with minimum distortion and 
crosstalk. The backplanes feature 
four signal planes, four power 
planes, two pads-only planes, an 
embedded microstrip design, 
evenly distributed power entry, on
board decoupling capacitors, three 
types of power connector options, 
Schottkey-diode clamping of critical 
signals, and wire-wrap connector 
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pins on Jl and J2. The backplanes 
are available in sizes from 2 to 21 
slots. The backplanes also come in 
6U heights, which include J2 con
nectors with VME extended ad
dressing. Six versions have a choice 
of power and I/O connections. The 
3-slot version costs $297; the 21-slot 
version sells for $1375. 

Electronic Solutions, 6790 Flan
ders Dr, San Diego, CA. Phone 
(800) 854-7086; in CA, (619) 452-
9333. TWX 910-335-1169. 

Circle No. 423 

Power Supply For The PS/2 
The FS200-40 is a 200W power sup
ply for the IBM PS/2 computer. The 
supply provides 5, 12, - 12, and 
- 5V de at maximum current rat
ings of 20, 8, 0.5, and 0.5A, re
spectively. You can switch the sup
ply to operate with an input voltage 
from 90 to 130V ac or from 180 to 

250V ac at input currents of 4.2 and 
2.4A, respectively. The input fre
quency can range from 4 7 to 63 Hz. 

Other specifications include a 
minimum efficiency of 65% at 200W 
output; a holdup time of 16 msec; a 
line regulation of 0.5% max at full 
load; an inrush current of 50A at 
115V ac or lOOA at 230V ac at 25°C; 
operating temperature of 0 to 50°C; 
and an MTBF of 40,000 hours min. 
The supply measures 5.9 x 5.5 x 3.4 
in. and costs $34 (100). 

Fortune/Source Corp, 6818-G 
Patterson Pass Rd, Livermore, 
CA 94550. Phone (415) 373-1008. 
FAX (415) 373-1168. TLX 559291. 

Circle No. 424 

Test Points 
The TP-105 series are color-coded 
printed-circuit test points that di
rectly replace header posts. The 
test points are available in ten col-

ors and offer from one to ten posi
tions with 100 mil spacing. The 
0.035-mil-hole-diameter loops pro
vide a positive anchor for probes 
and spring-loaded test clips. The 
test-point's collars are made from 
an Underwriters Lab-recognized, 
glass-filled nylon insulator. A 
break-away strip format, similar to 
header connectors, let you use as 
many or as few test points as you 
need. Depending on quantity, $0.05 
to $0.08 each. 

Components Corp, 6 Kinsey Pl, 
Denville, NJ 07834. Phone (201) 
627-0290. FAX (201) 361-5801. 

Circle No. 425 

HERE ARE THE 

Slotpro™ 
SERIES 
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/ 
1,2,4 or SM 
On-board RAM 

About The DTI 25MHz '386 'TM 
Expansion Connectors 
for up to 20Mb of 32-bit RAM CACHE Controller 

s:~_ 

Product names are trademarks or registered trademarks of their respective companies 
386 & 486 are trademarks of Intel Corp. 
SLOTpro is a trademark of Diversified Technology 

High performance Intel 
8038625MHz 

80387 Math 
Co-Processor 
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Edge Connectors 
The DICM family is a high-reliabil
ity edge connector that is tested to 
withstand 50,000 mating cycles. Re
liability is ensured via a low inser
tion-force requirement and a pro
tected contact system on both the 
card and connector. An audible click 
assists you in achieving constant 
positive alignment of the connec
tors. The connectors are available 

in either straight- or right-angle 
versions. $5.25 (100). Delivery, four 
to six weeks ARO. 

ITT Cannon Components Div, 
1851 E Deere Ave, Santa Ana, CA 
92705. Phone (714) 757-8337. FAX 
(714) 757-8301. Circle No. 426 

RS-422 Multiplexer 
A fiber-optic RS-422 multiplexer 
connects peripheral equipment to 
CPUs via fiber-optic cables. The 
multiplexer eliminates ground loops 
and attenuates voltage spikes and 

EMI/RFI. You can power the mul
tiplexer through a DB25-pin con
nector or through an optional power 
supply. The multiplexer, which can 
be purchased with either male or 
female contacts, accommodates f25-
and 140-µm glass fibers and handles 
data rates, low-speed data rates as 
high as 19.2k baud/sec, and high
speed data rates as high as 1. 5M 
baud/sec. $90 in low volume. Deliv
ery, six weeks ARO. 

Thomas and Betts Corp, 1001 
Frontier Rd, Bridgewater, NJ 
08807. Phone (201) 685-1600. 

Circle No. 427 

AC Outlet Strips 
RAC ac outlet strips are available 
with either five or nine receptacles. 
Built from heavy-gauge steel in a 
textured black-enamel finish, the 
outlet strips feature 15A grounded 

DTI CAT980 

REAL FACTS! 
COMPARE FUNCTION Competitor I Competitor 2 

386 386 386 

80387 Support ti ti ti 
25, 20, 16MHz CPU ti ti Shipping Now! 

" lOOO's" Shipped ti 
Up to BM RAM Onboard ti 

Single Board Computer 
Industry Standard/Custom 
Phoenix BIOS 

EDN December 6, 1990 

On-Board Battery 
for CMOS RAM 

32K CACHE Optional ti 
UL Approval ~ ti 
Noise Reduction Circuitry ti For FCC Class B 

PS/2 Mouse Support ti 
PS/2 Keyboard Support ti 
Onboard Memory Expansion ti to 20Mb of 32-bit RAM 

Double Sided ti Surface Mount Technology 

Manufactured In-House ti In U.S.A. 

Landmark Vl.14 39.4 Not Not 
Speed at 25MHz Determined Determined 

YOU COMPARE! If there's one word that DTI thrives on it is 
"Comparison". You are encouraged to review the above data and 

make your selection based on facts. DTJ's 80386 25MHz/33MHz 
SLOTpro computers out pace ALL <YI:HER known 386 boards. 

And that's a fact. 
Call us toll free for orders and information. 

1-800-443-2667 
r•j Diversified 

!~~~nology 
(601) 856-4121 Fax (601) 856-2888 

Outside U.S.A.· (20 1) 891-8718 Fax (201) 891-9629 
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receptacles, and a 6-ft, 3-wire cord. 
The strips mount to horizontal 
frame supports of your enclosure 
housing. 5-receptacle outlet strip, 
$61.88; 9-receptacle strip, $85.63. 

Atlas/Soundolier, 1859 lntertech 
Dr, Fenton, MO 63026. P hone 
(314) 349-3110. FAX (314) 349-
1251. Circle No. 428 

Mini-DIN Sockets 
Mini-DIN sockets are available in 
connector sizes of 3 to 8 positions. 
These small DIN sockets are 69% 
smaller than standard DIN sockets. 
Among the features of the mini
DIN sockets are shielding for pro
tection from EMI, RFI, and ESD. 
Right-angle solderable tails sim-

"With Emcor 

178 

I have more 
choices . .. and I get 
just what I want." 

Emcor enclosures give you the 
best of both worlds: a large 
standard catalog selection plus 
unmatched custom fabrication 
capabilities. Enclosures sure to 
meet your specific requirements. 

Choose from six enclosure lines 
that offer the broadest 
assortment of sizes available in 
the industry. Emcor features 5 
and 1 0-day quick ship 
programs, FCC and tempest
style shielded enclosures, and 
computer support furniture. 

Special needs? Inquire about 
modifications of a catalog 
product or a total custom design. 
Emcor will provide enclosures 
and consoles exactly to your 
specifications. 

Crenlo, Inc. 
1600 - 4th Ave. N.W. 
Rochester, MN 55901 
Phone 507-289-3371 
FAX #507-287-3405 

CIRCLE NO. 49 

plify pc-board mounting. Solderable 
grounding tabs help maintain con
ductivity between the cable shield 
and the pc board. Boardlocks pro
vide mechanical hold-down during 
soldering. The mating area uses 
phosphor-bronze contacts post
plated with gold over nickel. The 
tail area is tin/lead over nickel. 6-
position socket, $0.60 (10,000). 

Cinch Connector Div, 1500 
Morse Ave, Elk Grove Village, IL 
60007. Phone (708) 981-6000. 

Circle No. 429 

Mass-Terminated Connector 
The Selective Integral Ground 
(SIG) transmission-line cable/con
nector series is a mass-terminated, 
insulation-displacement connector. 
The connector utilizes a ground
signal-ground configuration to re
duce crosstalk via an internal bus 
bar at rise times faster than 1.5 
nsec. The connector, with conduc
tors on .050-in. centers, terminates 
two flat or twisted-pair ribbon ca
bles. The bus bar grounds all com
mon wires. The series offers con-
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The power-user's 
guide to the new 
HP48SX. 

Automatic unit 
management. 

32 Kbyws of RAM 
bui lt in. 

Simulated screen. 
1990 Hewlet t-Packa rd Company PG 12010A 

EDN December 6, 1990 CIRCLE NO. 142 

Two-way 
infrared l /0. 

Plug-in equation 
library (optional). 

I 

This guide only skims the smface 
of the HP 48SX's breakthrough 
features. With over 2100 built-in 
functions, for starters, what 
could you expect? 

To grasp its true power, get your 
hands on one at your nearest 
HP retailer. 

HP calculators. The best for 
your success. 

F//'09 HEWLETT 
~~ PACKARD 
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nectors with 13 positions in a single 
row to 64 positions in a dual row. 
Additional series members offer 40-
pin DIP plug and 64-position DIN 
connectors. $15 to $20. 

Augat Interconnection Products 
Div, 33 Perry Ave, Attleboro, MA 
02703. Phone (508) 222-2202. 

Circle No. 430 

Cable Markers 
FM321 is an irradiated, polyolefin, 
heat-shrinkable tubing that accepts 
lettering so you can use it as a 
marker. The tubing is mounted on 
pin-feed carriers to aid computer 
printing. After customizing with a 
typewriter, ink-jet printer, or com
puter printer and heat shrinking, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~-----, 
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WITH SYNCHRONOUS OPTICAL DETECTION. 
Hamamatsu's new 53599 Modulated Photo IC rejects 
background light up to 10,000 tux (5,000 minimum) 
without even squinting. That makes it ideal for 
component environments found in office equipment, 
industrial control equipment or anywhere photo 
switches are used. 

You'll see the light with Hamamatsu's famous 
quality. For quantity pricing, call 908-231-0960 or FAX 
908-231-1539 today. 

HAMAMATSU 
HAMAMATSU CORPORATION • 360 FOOTHILL ROAD, P. 0. BOX 6910, BRIDGEWATER, NJ 08807 • PHONE: 908/ 231-0960 

International Offices in Major Countries of Europe and Asia 

CIRCLE NO. 50 

the lettering is permanent. The yel
low FM321 markers are available 
in reels of 125 or 250. In small quan
tities, $0.26 to $0.95/marker. 

Cole-Flex, 91 Cabot St, West 
Babylon, NY 11704. Phone (516) 
249-6150. Circle No. 431 

Thermal Epoxy 
EP30AN is a 2-part epoxy resin 
system. The epoxy uses a ceramic 
filler to provide thermal conductiv
ity as high as 25 BTU/hr/ft2/°F/in. 
at 75°F. The epoxy uses a non-
critical 10:1 mix ratio and offers a 
working life of 30 minutes after 
mixing for a 450g mass. The epoxy 
cures at room temperature to 90% 
strength within 24 hours; at 200°F, 
the epoxy cures to 85% strength 
within 30 minutes. Additional fea
tures of the epoxy include volume 
resistivity of 7 x 10140-cm and a di
electric constant of 6.9 at 60 Hz and 
77°F. $12 to $20/lb. 

Master Bond Inc, 154 Hobart St, 
Hackensack, NJ 07601. Phone 
(201) 343-8983. FAX (201) 343-
2132. Circle No. 432 

• 

Board-Mount Sockets 
The 5100 Series right-angle board
mount sockets use centerbump po
larization to guide the connector, 
reduce mismatch, and eliminate cir
cuit damage. They use gold-plated 
wiping contacts to ensure connec
tions. The body of the sockets is 
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A revealing look at the difference in 
high density PCB connector systems. 
The X-ray of our XD/P™ high density PCB connector 
emphasizes that what's inside a connector makes the difference 
- in performance, reliability, and installed cost. 
To help you make the best choice in PCB connector systems, 
we offer a close look at our XD/P'" connector line, with up to 
684 positions. Feature for feature, we invite comparison. 

Made straight to mate straight 
• Stress-free molding eliminates warping in large connectors. 
• .114" nominal engagement length of pin and socket ensures 

reliable mating. 

A perfect fit for any board 
• FLEX-HT" compliant pin fits board thicknesses of .062" to 

.125" for high density multi-layer PCB designs. 
• FLEX-HT" dual compliant pin design allows front or rear 

removal and replacement. 

Easier board-to-board insertion 
• Unique contact geometry reduces per contact insertion force to 

1.5 oz. (avg.~ but maintains high normal force of75 g. (avg.~ 

Multiple contact and hardware options 
• The XD/P'" connector line includes plating, signal, and 

hardware options to satisfy virtually any requirement. 

The company behind the product 
A close look at our company will reveal our strong financial 
position, our commitment to the future, and our ability to 
support you worldwide. Write for our Annual Report - it's 
like an X-ray of our company. 

To take a close look at our comprehensive XD/P'" connector 
line, and for the location of our nearest stocking distributor, call 

1-800-344-47 44. 
Thomas & Betts Corporation, Electronics Division, 
1001 Frontier Road, Bridgewater, NJ 08807, 201-685-1600 

Thomas Metts 
Thomas & Betts facilities in Australia: Wyong North N.S.W., 43 53 2300; Canada: Ontario, 416-568-9765; France: Rungis Cedex, 1-46 87 23 85; Hong Kong: 
Kowloon, (852) 3-7391286; Italy: Milan, 02-61 20 451; Japan: Tokyo, 3 791 6411; Mexico: Naucalpan, 905 393 85 IO; Singapore: 747 0244; Spain: Barcelona, 
03-3 00 22 52; Sweden: Upplands Vasby, 07 60-8 81 IO; Taiwan: Taipei, 2 713 0509; United Kingdom: Dunstable 0582-608101; West Germany: Egelsbach, 0 61 03-40-40. 
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made of glass-reinforced polyester; 
the sockets are available in eight 
sizes: 20, 26, 30, 34, 40, 50, 60, and 
64. The sockets' size is 0.1 x 0.1 in. 
with standard headers and plug 
connectors. $3.59 to $6. 71 (500). 

3M Electronic Products Div, 
Box 2963, Austin, TX 78769. Phone 
(800) 225-5373. Circle No. 433 

PLCC Sockets 

test points. All connectors are UL/ 
CSA certified. 2-circuit connectors, 
from $0.67. 

Amerace Corp, Industrial Elec
trical Products, 530 W Mt Pleas
ant Ave, Livingst<>n, NJ 07039. 
Phone (201) 992-8400. 

Circle No. 435 

Seismic-Hardened 
Electronic Enclosures 

A family of PLCC (plastic-leaded
chip-carrier) sockets is available 
with 28, 32, 44, 52, 68, and 84 leads. 
The sockets, made from a liquid 
crystal polymer, withstand high
temperature soldering. Stamped 
solder tails have a small slot which 
aids adhesion of the solder paste 
and provides mechanical strength 
after reflow. Downward pressure 
exerted by the contacts on the 
PLCC ensure that it remains in the 
socket. The sockets have openings 

that allow full visual inspection of 
the solder fillets. From $1.50 (1000). 

A family of seismic-hardened elec
tronic enclosures is available in 37 
panel heights that range from 
21.125 to 84.125 in. The enclosures 

Samtec Inc, Box 1147, New Al
bany, IN 47151. Phone (812) 944-
6733. FAX (812) 948-5047. 

Circle No. 434 

Connector Series 
A series of 13 1-piece, plug-in con
nectors and headers accept wire 
from #12 to #30 AWG. Some con
nector models offer easy access to 

Starts at 
$8000 

A large percentage of equipment malfunctions are due to the 
failure of sensitive semiconductor devices when exposed to transient 
overvoltages. 

MCG Electronics , Inc. has a series of low profile AC power 
line protectors designed specifically for the needs of the OEM user. 
They are available in 120VAC in 7.5A, 15A and 25A and 240VAC, 25A. 

Models 407, 415, 416, 41 7 offer compact, cost-effective pro
tection designed to be incorporated into original equipment. The 
units employ a sophisticated blend of high speed clipping and 
filtering to reduce IEEE 587 Cat. B impulses (6000V/3000A) to less than 
350V peak between line and neutral. 

Phone: (516) 586-5125 1-800-851-1508 
12 Burt Drive. Deer Park, New York 11729 Fax : (516) 586-5120 

CIRCLE NO. 51 
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A POWERFUL STATEMENT 
Full Line of DC/DC Converters and AC/DC Power Supplies 

• Narrow and Wide Range Inputs • Outputs from 2 to 3000 VDC 
from 4 to 400 VDC • Outputs: Single, Dual or Triple ; 

• AC Inputs from 90 to 270 VAC Isolated or Non-Isolated; 
• Switching and Linear Designs Regulated or Unregulated 
• Encapsulated • Low Profile, PC Board Mountable 

Since 1960: a Power in the Industry 

IURLL . 800-321-WALL 
Wall Industries, Inc. or 603-778-2300 
5 Watson Brook Ad • Exeter. NH 03633 Fax: 603-778-9797 

CIRCLE NO. 52 
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Raising The Sw:ndard in Sollier Mask Technoi,oqy 

'' 

ee • 
&bert Herring, Jr. 
Vice Presi.dent Manufacturing 
HERCO Technoi,oqy Corp. 

When HERCO Corporation wanted a system that would 
give their customers the cost-effectiveness of liquid solder masks 
and the design freedom of dry film, they chose the DuPont VALu™ 
System - the only wet/dry solder mask system available today. 

The VALU system is helping HERCO meet the demand for 
sophisticated swface mount circuitry designs, because it allows 
wide latitude encapsulation of fine line circuitry, regardless of 
orientation and circuit heights. And it creates a thin, uniform 
coating that is clean and free of skips, voids and pinholes - all 
in a single pass. This means better PWBs for their customers. 

EDN December 6, 1990 

And greater first-pass yields for HERCO. 
The low viscosity liquid flows easily to fill spaces between 

circuitry, and the thin dry film capping layer gives assured coverage 
over the copper. Also, because of the dry film component, VALU can 
tent via holes to achieve 30 to 50% better real estate utilization. 

So, if you're looking for a solder mask system that's a step 
beyond dry film or liquid systems alone, choose the one that's 
helping HERCO become an industry leader. The DuPont VALU System. 

For a free brochure and to arrange for a free trial coating of 
VALU on your PWBs, call 1-800-237-4357 today. 

DuPont Electronics 
Share the power of our resources. 
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also come in four depths, ranging 
from 17 to 36 in.; their three avail
able panel widths are 19, 24, and 
30 in. The enclosures are all tested 
to the Zone 4 seismic test. Gaskets 
can provide additional protection 
from dust and moisture. EMI/RFI 
protection is also available. From 
$1000. 

Equipto Electronics Corp, 351 
Woodlawn Ave, Aurora, IL 60506. 
Phone (708) 897-4691. FAX (708) 
897-5314. Circle No. 436 

Pressert Flush Nuts 
Pressert flush nuts are stainless
steel nuts that provide a smooth, 
flush finish. To install the nuts, you 
press the nut into a punched or 
drilled hole. The nuts are available 
in hex sizes from 3/16 to 7/16 in. 
and thread sizes from 2-56 to 1/4-28 
as well as metric sizes from M2 to 
M6. You can use the nuts with pan-

els from 0.04 to 0.312 in. thick. Free 
samples are available. $0.04/piece. 

Precision Metal Products Co, 
Box 6026, Peabody, MA 01961. 
Phone (617) 532-5500. 

Circle No. 437 

DIP Switches 
You can insert the EAMlOO Series 
of surface-mount DIP switches us
ing automatic equipment. The 
switches are available with 2 to 10 
switches. Switching contact ratings 

THE REWARDS 
OF EXPORTS. 
The conditions are right for industrial exporters - trade 

barriers are lessening, business communications are quicker and 
easier, and U.S. ex orts increased over 43% in 1989 over '87. 

Get your share of this growing market by advertising in the U.S. 
INDUSTRIAL EXPORT DIRECTORY. 30,000 copies distributed 
to decision-makers in 145 countries, just where the business is. 
An invaluable business information source, actively used by your 
potential customers. Advertising options to fit every budget. 
Now's the time to plan your participation in the 1992 edition. 
Call or write for more information. We can help you gain the 
rewards of exports. 

U.S. INDUSTRIAL EXPORT DIRECTORY, A Reed International· Cahners Publication 

are 100 mA, 5V de. Contact resis
tance is 100 mil. The switch's top 
is tape sealed to withstand wave 
soldering and board washing. The 
contacts are gold-plated, and the 
body is UL 94V-O rated. 8-position 
switch, $1.05 (1000). 

Kycon Cable & Connector Inc, 
1772 Little Orchard St, San Jose, 
CA 95125. Phone (408) 295-1110. 
FAX ( 408) 295-8054. 

Circle No. 438 

DC Cooling Fan 
Smartfan is a de cooling fan that 
uses a closed-loop temperature
regulating system to control cooling 
air flow. The regulating sensor is 
built into the fan. At full speed, the 
fan noise level is 45 dB. At idle 
speed, the fan's noise level is 31 dB. 
The fan is available in four sizes: 
3.1x1.0, 3.6x 1.0, 4.7x 1.0, and4.7x 
1.5 in. 4. 7 x 1.5 in. fan, $15 (5000). 

8 Stamford Forum, P.O. Box 10277, Stamford, CT 06904 (203) 328-2500 FAX (203) 357-7864 

CIRCLE NO. 53 
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Balancing mechanical and electrical 
requirements keeps us on the leading 

edge of interconnect technology. 
What a challenge: making cable systems smaller, 

lighter, and more flexible without compromising signal fidelity, 
flex-life, or reliability. At Precision Interconnect we do it every 
day, for leading electronic equipment manufacturers all 
over the world. 

Working with a variety of mechanical requirements, 
plus strict electrical parameters, we custom-design and produce 
complete interconnect systems. Micro-miniature cables, 
usually using 38 AWG and smaller conductors, 
can be terminated to standard or micro 
connectors and protected with flex-strain 

Interconnect assembly tor Medical Dynamics' 
hand-held surgical camera is sealed against 
sterilization solutions. 

reliefs. Custom overmolds and sealing designs have been 
developed to protect interconnect systems in harsh 
environments. These cable assemblies provide the critical link 
in hand-held applications on diagnostic instruments, sensors, 
and medical and surgical devices. 

unique problem we solve, ensures that • 
Our expertise, increasing with each l~/fi 

reliability is designed in, built in, and tested. 
So we can keep our balance. And 

assure a great pertormance PRECISION 
every time. INTERCONNECT 

16640 S. W. 72nd Avenue 
Portland, OR 97224 
(503) 620-9400 
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NMB Technologies Inc, 9730 In
dependence Ave, Chatsworth, CA 
91311. Phone (818) 341-3355. FAX 
(818) 341-8207. Circle No. 439 

Filter Module 
The EMI Filter Module has male 
and female DB-9-type connectors 

186 CIRCLE NO. 54 

and plugs between an RS-232A ca
ble and an input or output port. The 
module attenuates EMI as much as 
19 dB over the 30- to 300-MHz 
range, using common-mode mag
netics. $25.95. 

Coilcraft, 1102 Silver Lake Rd, 
Cary, IL 60013. Phone (708) 639-
6400. Circle No. 440 

Memory-Card Connectors 
The ICM-B connectors are 0.050-in. 
pitch, 60-circuit memory-card con
nectors. Independent split-beam 
contacts ensure at least 5000 mating 
cycles. The connectors feature 
0.126-in. and 0.157-in. tails for sur
face mounting. Rated at 0.5A, the 
connector's contacts are copper al
loy with nickel plating overall and 
selective gold plating. $0.05/mated 
position. Delivery, 8 to 10 weeks ARO. 

JST Corp, 1200 Business Center 
Dr, Suite 400, Mount Prospect, IL 
60056. Phone (800) 292-4243; in IL, 
(708) 803-3300. Circle No. 441 

Card-Edge Connector 
The FCN228 is a card-edge connec
tor for low-profile designs, which is 
available in 26- and 60-pin configu
rations. Standing 0.283-in. high, the 
connector features two rows of gull
wing surface-mount contacts on its 
back. When mated to a 0.063-in. pc 
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EMI SHIELDING AT A FAST CLIP 
Meeting FCC/VDE require
ments is quick and simple with 
Chomerics' low-cost clip-on 
EMI gaskets. Each combines 
Chomerics quality and technol
ogy with labor-saving attach
ment mechanisms. All are 
available off-the-shelf.· 

Five configurations feature our 
new CHO-SEAL® 1000 series con
ductive elastomers, priced at a 
fraction of their military counter
parts. They deliver up to 60dB of 
shielding from 30MHz to lGHz, 
even when deflected only~5% 
under low closure force. · 

Our METALKLIPTM gaskets offer 
a choice of wire mesh-over
elastomer, or hollow carbon
filled silicone. 

r-------------, 
CLIP THIS FOR FREE CLIP SAMP LES. 
Clip this to your lette rhead . We"ll send you 
samples for evaluation. We ma ke choosing 
EMI shie lding a snap. 

FREE: SELECT UP TO THREE 

CHO-SEAL® 1000 n Aluminum Fra me 
Gaske ls Mount 
D Plastic Clip, Black METALKLIP'"" 
D Plastic Clip, White Gas kets 
D Stee l Clip D Mesh-Ove r-
0 Stick-On Shield Elastome r 

& Seal n Carbon-Filled 
Silicone 

Name 

J ob Function 

Company 

De pt . 

Address 

City 

State Zip 

Te l: ( 

Chomerics, Inc. 
77 Dragon Court • Wohurn , MA 01 888-4014 

© Chomerics, Inc. I 988 

Chome rics, Inc. 
77 Dragon Court 
Woburn , MA 01888-4014 
TEL: 800-225-1936 
{In MA : 617-935-4850) 
TWX : 710-393-0173 

CHO-SEAL® 1000 
GASKETS 
1&2. Plastic Clip. Streamlined, 
rigid PVC clip is UL94V-O rated . 
Tun or blue elastomer with choice 
of white or black clip and two 
grip ranges. Closure force as low 
as 1 lb/in. 

3. Stainless Steel Clip. Series 
302/304 SS clip has sharp tines 
which bite through paint or oxide 
for electrical contact. Closure 
force as low as 1 lb/in. Avail
able mitered. 

4. Stick-On Shield & Seal. Co
extruded conductive/noncon
ductive elastomers provide best 
environmental seal. Permanently 
mounts with pressure-sensitive 
adhesive. Closure force as low 
as 3 lb/in. 

5. Aluminum Frame Mount. 
Positive mechanical mount with 
screws or pop rivets. Built-in 
compression stop. Metal-to-metal 
contact. Ultra low closure force-
0 .8 lb/in . Available pre-drilled, 
mitered, and painted. 

METALKLIP™ GASKETS 
6. Mesh-Over-Elastomer. 
Choice of monel or Ferrex® 
wire mesh over sponge or hollow 
elastomer core. Up to 90dB 
shielding from lOMHz to lGHz. 
Sharp tines in SS clip bite through 
paint or oxide. 

7. Carbon-Filled Silicone. 
UL94 V-0 rated hollow gasket 
in the same series 302/304 SS 
clip. Lowest cost, for lower 
shielding requirements with 
low closure force. 

<ClHJOMrE~~<C~~ 
Chome rics (UK) Ltd . 
Unit 8, First Avenue 
Globe Park Industrial Estate 
Marlow, Bucks., SL 7 l YA 
ENGLAND 
Tel : (06284) 6030 
Telex: 849817 CHOMER G 

Chomerics GmbH 
Postfach 320208 
Moltkestrasse 32 
4000 Dusseldorf 30, 
WEST GERMANY 
Tel: 0211 /488001 
Telex : 8589743 CHOM D 

CIRCLE NO. 144 

a GRACE company 

Chomerics S.A. 
Rue Jacques Bre i 
Zone Industrie lle Les Be llevues 
95610 Eragny-sur-Oise 
FRANCE 
Tel: (1) 30.37.63.30 
Telex : 608255F CHOMESA 

187 



Hardware and Interconnect Devices 

board, the connector extends only 
0.110 in. above the board's surface. 
The connector's body is polyphen
ylene sulfide plastic to ensure its 
momentary withstanding the 240°C 
temperatures of infrared reflow sol
dering. Electrical specifications in
clude a de current rating of 24A and 
a voltage rating of 250V ac. The 

connector provides a O.lA contact 
resistance, 2 kg maximum insertion 
force, and 250g minimum with
drawal force. 26-pin connector, 
$5.21 (1000). 

Fujitsu Component of America 
Inc, 3330 Scott Blvd, Santa Clara, 
CA 95054. Phone (408) 562-1000. 

Circle No. 442 

Nature equipped the armadillo 
with a sl1ielding system 

designed for reliable protection. 
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General Devices' 
shielded enclosures employ 

that same principle. 

The enemy is EMI. Its problems: pervasive. 
Its solution: simple. General Devices EMI 
shielded enclosures. 

Know exactly what attenuation your appli
cation requires? Temperate to Tempest, 
tell us your needs and we build to suit. 

Standard solutions not applicable? Take 
advantage of complete custom engineer
ing services from in-house EMI specialists
a valuable resource as EMI concerns grow 
more and more complex. 

Go beyond the enclosure. Use con
struction options to answer your shock, 
vibration, cooling and equipment acces
sibility needs. Then equip the enclosure the 
way you want it with fans, slides, shelves 

and more from a complete cabinet hard
ware line - all from a single source. 

The natural choice. More than 25 
years of experience. Selection and response. 
Combined in a complete line of Vent 
Rak® shielded enclosures, from the 
natural choice for all your electronic 
packaging needs. Find out more, from 
General Devices. 

Call 1-317-897-7009. Or write General 
Devices Company, Inc., P.O. Box 39100, 
1410 S. Post Rd., Indianapolis, IN 46239. 

a. CiENERAL 
~~ DEVICES 

Electronic Hardware 
Manufacturers 

CIRCLE NO. 55 

Spring Contact Probe 
The Rotator is a 0.1-in. center, 0.25-
in. stroke-spring contact probe. The 
probe, available with springs of 4-, 
5.5-, 6.7-,.8-, and 10-oz springs, ro
tates 90° at 0.167-in. travel. Rated 
at 3A continuous current, the probe 
offers a contact resistance of 50 
mils max. The plunger is beryllium 
copper, rhodium plated over nickel. 
The rotation of the contact allows 
the heads to penetrate fluxes or 
residues on test pads or plated
through holes. $1.50 to $2 (10,000). 

Interconnect Devices Inc, 5101 
Richland Ave, Kansas City, KS 
66106. Phone (913) 342-5544. FAX 
(913) 342-7043. Circle No. 443 

Twisted-Pair Cables 
The 1455A, 1456A, 1457 A, and 
1458A are twisted-pair cables for 
data transmission. The cables carry 
data at speeds of 16M to lOOM bps. 
The cables meet or exceed the 
IEEE 10-Base-T standard and the 
proposed EIA/TIA SP1907 stan
dard. The cables contain 4-pair, 
#24 AWG insulated copper wire. 
Shielded versions use an overall foil 
shield with a drain wire. 1455A, 
1000-ft lengths, from $140. 

Belden Wire and Cable, Box 
1980, Richmond, IN 47375. Phone 
(800) 235-3364. Circle No. 444 
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Samtec guarantees shipment of over a 
thousand commonly specified connectors. 
Shipped within 1 day ... Samples are 
shipped by air within one day of request. 

Shipped within 2 days ... Up to 500 
of any connector in our current In-Stock 
Catalog shipped within 2 days of your 
order, or you don't pay the freight .• 

Shipped within 3 days ... If your 
order for up to 500 connectors from our 
current In-Stock Catalog isn't shipped 
within three days, you get them free.• 
Your account will be credited for the full 
amount of the connectors, plus freight! 

Samtec "Sudden Service" is guaranteed 
service. Don't delay. Call Samtec today 
for our new In-Stock Catalog. 

812-944-6733 

•subject to approved 
credit. Guarantees apply 
to full work days from 
receipt of order; 
weekends and holidays 
are excluded. Products 
shown In the In-Stock 

~!~~f :J a~:ry by 
subject to change. 

SUDDEN SERVICE 
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Motorola Discrete 

High gain power modules for mobile 
cellular radios. 

From the industry leader in power mod
ules comes a new high gain improvement. 
The industry standard, the MHW806A, 
now comes in a 0-dBm version as the 
MHW807 Series. Instead of the previous 
power requirement of 30 mW, the new 
series requires only 1 mW to obtain 6W 
of output power, thanks to two new 
gain stages. 

The MHW807 Series is perfect for 
all cellular radio applications. They offer 
controllable, stable performance over more 
than the 35 dB range in Po that's needed. 
Two different frequency models are avail
able: 820 to 850 MHz and 870 to 905 MHz. 

Special TRIACS offer high noise 
immunity. 

The MAC219 series of TRIACS is 
designed specifically for applications in 
industrial areas where high noise immu
nity is required. These TRIACS have 
voltage ratings from 200 to 800 volts and 
current ratings of 8, 12, 15 and 20 amps. 

All of the devices in the MAC219 series 
have a noise immunity of 500 volt/micro
second minimum value. This critical rate 
of rise of off-state voltage is five times 
that of standard devices with equivalent 
specifications. 

They're perfect for exceptionally demand
ing applications in AC power control where 
noise immunity is essential to successful 
operation of the TRIAC. Use them in 
appliance controls, industrial controls and 
AC power circuits involving motors and 
other inductive loads. 
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Long pulse microwave power 
transistor. 

Motorola continues to expand its long 
pulse microwave power transistor portfolio 
with the introduction of its new 120 watt 
L-Band transistor, the MRF10120. This 
output device completes the lineup consist
ing of the pre-driver MRF10005 and the 
MRF10030 driver. 

The MRF10120 operates on a power 
supply of 36 volts and delivers 120 watts of 
peak power for typically less than 15 watts 
of peak RF input power. It's designed for 
common base amplifier applications such as 
JTIDS (military) and Mode S (commercial) 
transmitters. The frequency of operation 
extends from 960 to 1215 MHz. 

Make a splash in high resolution 
CRTs. 

The SCANSWITCH™ family of semicon
ductors offer simple answers to horizontal 
deflection and video amplification problems 
in high resolution and ultra high resolution 
CRT applications. The SCANSWITCH 
family consists of application specific hori
zontal output transistors, damper diodes 
and video amplifiers. 

Single-chip control !Cs are also available 
for personal computer monitors to reduce 
design complexity and overall system cost. 

All the devices are designed to improve 
performance in monochrome and color 
CRT monitors with horizontal scan fre
quencies of 50 kHz or greater. They offer 
reduced power dissipation and the ability 
to work over a wide range of frequencies. 

For horizontal output, video amplifiers 
and multimode horizontal, vertical and 
video processors, the SCANSWITCH fam
ily of semiconductors is the answer. 

Satellite microwave power 
transistors. 

Three new microwave power transistors 
are available for large-signal output and 
driver amplifier stages for satellite up / down 
links. The MRA1600-2, MRA1600-13 and 
MRA1600-30 are designed for Class C, 
common base amplifiers that operate in the 
1600-1660 MHz frequency range. They 
provide 2.2, 12.7 and 30 watts of minimum 
power respectively. 

These devices offer the highest in 
reliability and performance. They feature 
gold metalization, diffused ballast resistors 
and internal compensation for impedance 
matching control. All this is offered in 
a low-cost microwave package for cost 
efficiency. 

New high-voltage EFETs. 
There's some new additions to Motorola's 

advanced line of Bulletproof ™ EFETs. The 
new devices have gate voltage ratings of 40 
volts and have avalanche energy capability 
specified. These two characteristics make 
them essentially indestructible from 
transients on the gate or drain when used 
within their specified ratings. 

These high voltage EFETs offer break
down ratings from 400 volts to 1000 volts 
in the industry's standard T0-218 and 
T0-200 plastic package. They allow the 
design of line operated circuits such as 
motor controls, power supplies and lamp 
ballasts and other high voltage circuits 
with a higher degree of reliability. 

Many other EFETs are available with 
smaller size die housed in both metal 
and plastic packages, including isolated 

Full Paks'." 
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Design News 

Low pressure transducer for critical 
applications. 

This new low pressure, temperature 
compensated, fully calibrated sensor pro
vides a very accurate and very linear 
voltage output directly proportional to 
pressure differentials. Its accurate range 
is from 0 to 1.5 PSI. 

The MPX2010D pressure sensor is cali
brated for a full-scale span of 25 mV, with a 
linearity error of less than 1.0 percent, due 
to laser trimming of critical on-chip com
ponents. Even with temperature variations 
from 0 to 85°C, typical span error is only 
± 1.0 percent. 

A variety of package options make 
it perfect for applications in automotive, 
industrial, medical, and many more. 

Switchmode power rectifier with 
dual Schottky barrier. 

These new high current, dual Schottky 
rectifiers are available in an electrically
isolated low profile package. Less hardware 
and tooling is required for mounting than 
with conventional stud-mounted rectifiers. 
Both reverse avalanche energy and dv I dt 
are specified. 

Their low inductive package is of 
obvious advantage in high frequency switch
ing applications. And the platinum barrier 
metal technology creates optimum forward 
voltage drop and low reverse leakage 
current. 

The MBR16035CT, MBR16055CT and 
MBR16050CT Schottky barrier rectifiers 
are rated at 160 amps continuous, with a 
non-repetitive peak surge current of 1200 
amps. Vccm is rated at 35, 45 and 50 volts 
minimum respectively. 
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A new breed of workhorse. 
Now you can have the same rugged 

workhorse you've enjoyed for your high
power applications in a medium-power, 
broadband amplifier. The PAA series of 
broadband amplifiers are bred to outwork 
and outlast the competition. 

They're ruggedly built with the same 
power components as our high-power PAA 
Series including MIL-STD capacitors and 
resistors, gold-plated connectors, MIL
SPEC plating and painting, EMI/RFI input 
filter, heavy-duty machined housings 
with stainless steel hardware, and teflon
coated wire. 

For high-reliability performance you can 
depend on in a medium-power amplifier, 
Motorola's PAA Series is the answer. 

I" 
~a -~ 
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They're here. High volume, 
small-footed Optoisolators. 

There's a new, reliable, UL-recognized 
optoisolator for designers who need the 
time and space savings of opto coupling in 
small outline, surface mount packages
the MOC200 Series. 

Motorola supplies all MOC200 devices 
in the industry-standard SOIC-8, eight 
pin packages. And, they're available in 
tape-and-reel option, conforming to EIA 
standard RS481A. These devices offer a 
variety of output configurations: 
• 30 & 70 volt transistors@ IF=lOmA 
• 30 volt transistors @ IF= lmA 
• PhotoDarlington detectors 

Each of the 12 small-footprint types in 
the series is packaged with a stable, long-life 
infrared emitting diode, and features high 
input-output isolation of 2500 vac(rms) , 
minimum. 

ICePAK™ TMOS Power Modules for 
brushless motor control. 

Just one I Ce PAK™ power module replaces 
6 power MOSFETS in brushless motor 
applications. Motorola's MPM3003 power 
module can handle high surge of up to 
25 amps at motor startup. Its a complete 
three-phase bridge with three N-channel 
MOSFETS in the lower legs and P-channel 
MOSFETS in the three upper legs. 

This power module is rated at 60 volts 
to 100 volts at 8 to 10 amps. It offers high 
dissipation capability and a mechanically 
rugged, isolated, space-saving package. 

Get more information. 
To get more information on any of the 

Motorola products shown here, contact 
your local Motorola sales office, complete 
and return the coupon below to Motorola 
Semiconductor Products, Literature 
D istribution Center, P. 0. Box 20912, 
Phoenix, AZ 85036. Or call toll-free any 
weekday, 8:00a.m. to4:30p.m. (MST) 
1-800-521-6274. 

®MOTOROLA 

r,-------
To: Motorola Semiconductor Products, Inc. 

.., 
I P.O. Box 20912, Phoenix, AZ 85036 I Please send me more information on: 

I A 0 MHW807 Power G 0 Low Pressure I Modules Transducers 

I B 0 Microwave Power H 0 PAA Broadband I Transistors Amplifiers 

I C O MRA1600Series O TMOSPower I Power Transistors Modules 

I 
D D TRIACS 0 Switchmode 

I E 0 SCANSWITCH™ Power Rectifiers 

I 
F 0 High-Voltage K 0 Surface-Mount 

I EFETs Optoisolators 

I 
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I 
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Company I 
I Address I 

City 

I Stale Zip I 
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SOFTWARE 

DSP software 
/ 

handles varied 
applications 
Richard A Quinnell, Regional Editor 

I
f the 80s were the decade of the 
personal computer, the 90s may 

.. well be the decade of digital signal 
· processing (DSP). The proof will lie 

in how large a range of applications 
DSP software can service. Examin' . -.. ing some of DSP's novel uses may 

Today's powertUI · 
chips, boards, and _. 
software devel
opment tools'for . 
digital signal proc- -
essing make th~ 
technology readily· 
available. The , · · . 
challenge is ih rec- · 
ognizing how ·your ·, 
projects can be·n·~- · 

help inspire your own creativity. 
Perhaps the first application you 

think of when considering DSP 
technology is signal filtering. Most 
DSP boards and development tools 
have filter development aids as part 
of their standard software package. 

.• DSP-based filtering is commonplace 
.. in telecommunications. Virtually 

every modem and most cellular 
telephones use a digital filter to in
crease their SIN ratios. Almost any 
electronic system can do the same. 

DSP improves SIN ratios 

fit from it. 
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. _, Improving S/N ratios is a major 
goal of the engineers at Metrologix 
(Santa Clara, CA). Their design of 
an electron-beam-based wafer-in
spection system is a good example. 
The system scans the wafer with a 
narrow high-energy electron beam, · 
then measures the scattered secon
dary electrons to create an image 
of the wafer surface. The secon
dary-electron signal is both noisy 

and weak. "We have an S/N ratio 
of about one to one," says company 
president Guillermo Toro-Lira. "We 
only get one and a half electrons 
per pixel." 

To pull their signal out of the 
noise, the Metrologix engineers 
turned to DSP technology. Using 
a National Instruments DSP2300 
board running in a Macintosh, they 
developed proprietary signal-en
hancement algorithms in C. They 
were able to develop their complex 
algorithms quickly, says Toro-Lira, 
because of the development tool kit 
and many useful software routines 
that came with the board. Once the 
engineers had developed and tested 
their algorithms, they compiled the 
code into machine language for the 
Texas Instruments 32030 DSP chip. 
They then optimized the code for 
speed. 

Ironically, one challenge the engi
neers faced was not a lack of capa
bility but an excess. The wafer
inspection system needed the DSP 
chip's speed, but didn't always use 
the chip's 32-bit word width. The 
word width became a liability when 
the system needed to use 8-bit 
arithmetic. Toro-Lira says, "To do 
the 8-bit operations, we had to use 
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software tricks like shifting and 
masking." 

Improving S/N ratios is only one 
use of DSP filtering. Filters can also 
simulate the effect a physical sys
tem will have on your signal's 
propagation. Sam Berkow, an asso
ciate with the Joiner-Rose Group 
(Dallas, TX), uses DSP filtering to 
check concert-hall acoustics while 
his design is still on the drawing 
board. 

Berkow uses computer simulation 
to evaluate the propagation of 
sound within his planned concert 
halls. He also employs empirical 
methods. Because acoustic effects 
scale linearly, Berkow can build a 
scale model of a hall and measure 
its frequency response directly. But 
simulations and measurements pro
vide only numbers, and the audio 
community is more concerned with 
aesthetic quality than numbers. 
"What looks good on paper," says 
Berkow, "may not sound right." 

What DSP technology allows 
Berkow to do that a calculation 
doesn't is check the quality of the 
sound. By using an Ariel Corp 
DSP56 analog board, an Ariel Corp 
TMS320C30 DSP board, and Hy
perception software, Berkow can 
literally listen to his designs. 

To ensure the fidelity of his sig
nal, Berkow starts with music digi
tally recorded in an anechoic cham-
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ber. Then he uses the DSP board 
to convolve the music signal with 
the measured or calculated impulse 
response of his design. The result 
is music as it would sound if he were 
sitting in the completed hall. 

Audio has its own needs 
DSP technology has a variety of 

other uses in audio applications, in
cluding music synthesis, sound
track editors, and virtually noise
free digital recording and playback 
of music. People using current DSP 
software products for sound analy
sis, however, have a problem. 

"The way acoustic people repre
sent signals is different from that 
of the general DSP community," 
says Berkow. He points out that 

You can "see" sound with a 
spectrogram. The display, pro
duced by Signal Technology 
Inc's Interactive Laboratory 
System, shows a time-history of 
the signal's spectral power 
(color-coded) alongside the 
original signal. (Photo courtesy 
Signal Technology Inc) 

Simulating signals to test your 
system ls one application of 
dlgltal-slgnal-processlng tech
nology. In this example the 
Comdisco Systems Inc worksta
tion ls testing a modem design. 
(Photo courtesy Comdisco Sys
tems Inc) 

' 
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Spectral analysis 
need not be an end 
in itself. You can 
embed the analy
sis in test tools 
that make simple 
go/no-go deci
sions. 

Enter Worksh~t 

Data for DSP can come in many 
forms, including tables, wave
forms, and plotted curves. 
Development tools, such as 
DSP Development Corp's 
DADiSP 2.0 readily handle all 
forms. (Photo courtesy DSP De
velopment Corp) 
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acoustic filters are specified in deci
bels per octave instead of decibels 
per decade, frequency scales are 
logarithmic instead of linear, and 
noise spectrums are measured in 
one-third- and one-sixth-octave in
stead of 1-kHz bands. 

Spectrum analysis is another 
well-known application of DSP 
technology. With the addition of a 
plug-in board and some software, 
any personal computer can become 
a spectrum analyzer. You're not 
limited to only using that analysis 
capability as a lab tool, however. 
You can also use it to create tools 
for other disciplines, as the engi
neers at Titan Engineering in 
Racine, WI did. 

Titan's general manager, Greg 

Petro, says the tool they created 
tests the transmissions of motorized 
agricultural equipment. It com
prises an IBM PC/ AT with data
acquisition and DSP boards from 
Burr-Brown. By using DSP tech
niques to analyze a transmission's 
vibration at a variety of drive 
speeds, the tool helps the manufac-

Not all signals can be sampled with an 
A/D converter. For Drs Zeller and Laird 
of the University of Kansas, the "signal" 
ls the occurrence of nitrates In snowfall. 

turer's production engineers test 50 
transmissions per day. Previously, 
says Petro, they would have used 
stand-alone analog filters and a 
spectrum analyzer, but only for spot 
testing. Now they can test every 
transmission they make. 

According to the project's sys
tems engineer, Kevin Sholly, Ti
tan's engineers wrote the system 
software in a high-level language 
that calls machine-coded DSP rou
tines. The routines came from Burr
Brown's DSP library and were sup
plied with the board. The system 
software gives the user a simple go/ 
no-go test that compares the energy 
in various bands of the spectrum 
against preset limits. 

Order-tracking eases analysis 
Because spectrum analysis only 

provides absolute frequencies, the 
Titan software does more than 
merely compute the frequency spec
trum of the vibrations. "We can 
measure the spectrum and get all 
of these numbers," says Petro, "but 
what do they mean? The real key 
to vibration analysis is to make the 
correlation between the data you've 
collected and the physical entity 
you're looking at. We need to know 
that when we see a given signal it 
means that the bearing on the third 
shaft down in the clutch is cracked." 

To help make correlating easier, 
the Titan software provides order 
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tracking-it normalizes the com
puted vibration spectrum to the 
transmission's drive rate. As the 
drive rate changes, gear meshes 
shift in frequency. With a conven
tional spectrum analyzer someone 
would have to keep track of those 
shifts manually. Order tracking ac
counts for them automatically. 

Other cross-disciplinary tools 
that use DSP-based spectral analy
sis are safety monitors for power 
generators. If a monitor detects vi
bration frequencies that herald a 
mechanical breakdown, power
plant engineers can shut down 
equipment before any damage oc
curs. 

Synthesis: reversing analysis 
Spectral analysis and signal filter

ing aren't the only capabilities that 
DSP software offers. You can also 
reverse the analysis process by us-

ing spectral information to regener
ate signals. You can even synthe
size signals that never existed. 

Dr Charles S Henry of the Uni
versity of Connecticut (Storrs, CT) 
is combining DSP-based analysis 
and signal generation in his studies 
of the family Chrysopidae, or green 
lacewing insects. They are impor
tant to biological pest-control pro
grams because, in their larval form, 
lacewings prey voraciously on 
aphids, scale, mealybugs, and other 
insects that damage crops. 

Dr Henry is studying the insects' 
mating songs. Each species of lace
wing, even those very closely re
lated, produces a distinctly differ
ent mating song. They avoid cross
species mating because they re
spond only to the song of their spe
cies. By introducing controlled vari
ations into the mating songs and 
observing the insects' reactions, 

For more information ... 
For more information on the DSP products mentioned in this article, circle 
the appropriate numbers on the Information Retrieval Service card or use 
EDN's Express Request service. When you contact any of the following 
manufacturers directly, please let them know you saw their products 
in EDN. 
Ariel Corp 
433 River Road 
Highland Park, NJ 08904 
(201) 249-2190 
FAX (201) 249-2123 
Circle No. 681 

Burr-Brown Corp 
Box 11400 
Tuscon, A2 85734 
(602) 746-1111 
FAX (602) 889-1510 
Circle No. 682 

Comdisco Systems Inc 
919 E Hillside Blvd 
Foster City, CA 94404 
(415) 574-5800 
FAX (415) 358-3610 
Circle No. 683 

DSP Development Corp 
1 Kendall Sq 
Cambridge, MA 02139 
(617) 577-1133 
FAX (617) 577-8211 
Circle No. 684 
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Hyperception Inc 
9550 Skillman LB 125 
Dallas, TX 75234 
(214) 343-8525 
FAX (214) 343 2457 
Circle No. 685 

National Instruments Corp 
6504 Bridge Point Pkwy 
Austin, TX 78730 
(512) 794-0100 
FAX (512) 794-8411 
Circle No. 686 

Signal Technology Inc 
Box 1950 
Goleta, CA 93116 
(805) 968-3000 
FAX (805) 968-2620 
Circle No. 687 

VOTE ... 

Spectral Innovations Inc 
4633 Old Ironsides Dr 
Suite 450 
Santa Clara, CA 95054 
(408) 727-1314 
Circle No. 688 

Spectrum Signal Processing Inc 
Suite 301, Discovery Park 
3700 Gilmore Way 
Burnaby, BC 
Canada V5G 4Ml 
(604) 438-7266 
Circle No. 689 

Texas Instruments Inc 
Semiconductor Group (SC-9052) 
Box 809066 
Dallas, TX 75380 
(800) 336-5236, ext 700 
Circle No. 690 

Please also use the Information Retrieval 
Service card to rate this article (circle one): 
High Interest 515 
Medium Interest 516 
Low Interest 517 

SOFTWARE 

Virtually any computer can become a 
spectrum analyzer with a DSP plug-in 
board and software. The Spectral Innova
tions Inc Mac DSPSE/30, for example, con
verts a Macintosh SE into a programmable 
instrument. (Photo courtesy Spectral 
Innovations Inc) 

Dr Henry can determine which 
features of the songs are important. 

First, Dr Henry records and digi
tizes an individual lacewing's song 
using a CED-1401 Intelligent Labo
ratory Interface board from Cam
bridge Electronics Design Ltd 
(Cambridge, England) in an IBM 
PC/AT. Next, he manipulates the 
recorded signal with a DADiSP 1. 05 
signal-processing spreadsheet from 
DSP Development Corp. He 
changes such characteristics as am
plitude, repetition rate, and fre
quency content. Then he plays the 
resulting synthetic signal back 
through the CED board and ob
serves how it affects other lace
wings. 

One key to unlocking the power 
of DSP technology is to expand 
your concept of what constitutes a 
signal. Signals don't come from AID 
converters alone. A signal can be 
any series of data points acquired 
by any means. Consider the solar 
flare studies being conducted by Dr 
Ed Zeller, Professor of Physics and 
Geology at the University of Kan
sas (Lawrence, KS). His signal is 
atmospheric nitrates embedded in 
Antarctic snow. 

Nitrates form when a solar flare 
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t profile 
Lowes 

0 5'' ht., 

LIP to 
.55 watts 

• Input Voltage 90 to 130 VAC 
(47/440Hz) 

• Single, Dual, Triple Outputs 
• 1200V Rms Isolation 
• Low Isolation Capacity 

Available 
• Continuous Short Circuit 

Protection 
• High Efficiency 
• Fully Regulated Voltage 

Outputs 
• Operating Temperature 

- 25°C. to + 70°C. with No 
Heat Sink or Electrical 
Derating Required 

• Expanded Operating 
Temperature Available 
( - 55°C. to + 85°C. ambient) 

• Optional Environmental 
Screening Available 

PICO manufactures complete lines of 
TransfonneTS, lnductoTS, DC-DC ConverteTS 

and AC·DC Power Supplies 

De/ivery
stock to 
one week 

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

Call Toll Free B00-431-1064 
IN NEW YORK CALL 914•699·5514 

CIRCLE NO. 56 
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Filtering not only 
removes noise, it 
can also simulate 
the transmission 
mechanism's ef
fects on signal 
propagation. 

reaches Earth's upper atmosphere 
and ionizes oxygen and nitrogen. 
Precipitation then washes the ni
trates out of the air and brings them 
to earth. In the Antarctic, they re
main trapped in snow that never 
melts. 

Dr Zeller acquires his data by 
first taking a coring from the Ant
arctic snow mass. Individual snow 
falls are visible as layers in the cor
ing, much like growth rings in a 
tree. You can determine the age of 
a sample by counting the layers 
above it. It's even possible to deter
mine the season during which the 
snow fell. Dr Zeller separates the 
layers in the coring, melts them, 
and measures their nitrate concen
trations. 

Dr Zeller uses the DSP Develop
ment Corp's DADiSP software to 
analyze his data. In order to prove 
he could date his samples accu
rately, he correlated his data with 
the snowfall records of nearby 
weather stations. He then corre
lated his data with solar-flare re
cords. He proved that the nitrate 
concentrations in the layers of snow 
accurately reflected flare activity. 
For example, spectral analysis 
showed 11- and 22-year solar-activ
ity cycles, just as he expected. Dr 
Zeller's long-term goal is to study 
the occurrence of solar flares over 
the last 3000 years. 

One drawback that Dr Zeller 
faces in using DSP techniques on 
his data is that he has to assume a 
uniform sampling rate. However, 
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because the sampling times depend 
on the whim of the weather, they 
are far from uniform. "Nature isn't 
very convenient,'' notes Dr Zeller. 
He uses interpolation routines to 
generate uniformly spaced data 
from the randomly spaced samples. 

Another example of an unconven
tional signal comes from ESI Com
munications (Tallahassee, FL). The 
signal is a periodic measurement of 
memory utilization and I/O activity 
in a mainframe computer. ESI engi
neers use DSP techniques to study 
system utilization patterns and 
trends, which enable them to plan 
system capacity more effectively. 

Performance metrics, chemical 
concentrations, sound, vibration, 
and electron voltages are only a few 
of the possible sources of signals 
that can be analyzed with DSP soft
ware. Regardless of the nature of 
your signal, there are !Cs, boards, 
and software development tools 
(Refs 1 to 3) to help you turn it 
into useful information. The limits 
on what you can handle with DSP 
technology will be set only by your 
imagination. EDN 

References 
1. Leibson, Steven H, "DSP develop

ment software,'' EDN, November 8, 
1990, pg 156. 

2. Gallant, John, "Plug-in DSP 
boards,'' EDN, April 26, 1990, pg 142. 

3. Travis, Bill, "Single-chip DSPs ad
vance in speed and versatility,'' EDN, 
October 12, 1989, pg 125. 

Article Interest Quotient 
(Circle One) 

High 515 Medium 516 Low 517 

EDN December 6, 1990 



Tango is the pacesetter in affordable, PC-

based electronic design. It offers the quality and 

performance engineering profess ionals demand, and the 

easiest-to-use interface available on any platform, at any price. 

Tango's powerful lineup. Build your personal CAE/CAD workstation 

with Tango 's start-to-finish design tool s. Tango-Schematic,™ just $495, 

includes over 8,000 SEDCO™ parts, the largest library on the PC. Experience 

Tango-PLD's powerful top-down approach to logic design for only $495. Add 

interactive logic simulation for up to 40,000 gates with Susie.™ 

Starting at just $595, our popular PCB layout tool s have designed 

tens of thousands of boards. There's Tango-PCB PLUS,™ for 

complex designs and Tango-PCB,™ a comprehensive, yet 

economical program for less demanding requirements. Tango 

designers have three fast and efficient autorouting options: 

the high-performance Tango-Route;™ multi-grid, multi

layer Tango-Route PLUS;™ and Superoute,™ the 

industry-leading rip-up and re-try, 100% completion 

autorouter. Finally, there's the SMT Plus Library™ 

supplying proven land patterns for sophisticated 

SMT designs. 

Tango extras at no extra charge. 
Your investment in Tango software includes 

clear, concise documentation; responsive 

technical support, free by phone or fax; fir) t 
year of updates free, with affordable 

annual renewals; our 24-hour Tango BBS; 

directories of service bureaus and 

design consultants; a quarterly 

newsletter; and our money

back guarantee. Give us a 

call to discuss your 

design requirements. 

You'll find our 

customer serv ice is as 

friendly as our 

software. 
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Helping good ideas become great products. 
ACCEL Technologies, Inc. 
6825 Flanders Drive• San Diego, CA 92121 
619/554- 1000 •Fax 619/554-1019 



HSPICE: From ConceP-t to Creation 
The competition is tough in today's marketplace. 
Innovative companies need to bring their products 
to market just as the demand ripens. HSPICE is the 
optimizing circuit simulator which brings concepts 
to reality. 
Why HSPICE? 
• HSPICE is proven in the marketplace. Engineers 
have depended on HSPICE for over ten years to 
provide the circuit simulation solution they demand. 
• HSPICE addresses all electronic industry seg
ments, including mixed signal ASIC s, custom IC 
design, PCB/backplane design, cell character
ization, RF and microwave designs, and discrete 
power applications. No matter what your speciality, 
HSPICE provides the answers. 
• HSPICE is continually enhanced and improved 
to stay ahead of your creative processes. When 
your design is ready to be simulated, HSPICE will 
be there with the tools you need for accurate results. 
Transmission lines and submicron MOS models are 
already part of HSPICE. So is the built-in optimizer. 

• The HSPICE Instrumentation Interface, ATEM, 
along with a custom MetaTestchip™ automates 
HSPICE model creation. Meta-Software also main
tains a semiconductor measurements lob for 
research and development efforts and user model 
generation. Meta-Software compares results to the 
silicon itself, not to other simulators. You don't get 
a comparable answe~ you get the right answer. 
Engineers designing analog and mixed signal 
circuits turn to Meta-Software's HSPICE for their 
simulation solution. Yesterday, today and tomorrow 
-we're there to give you the competitive advantage. 

~ META-50FTW'ARE 
THE CIRCUIT DESIGN ADVANTAGE! 
1300 White Oaks Road • Campbell, CA 95008 
Phone (408) 371-5100 • Toll Free (800) 346-5953 
FAX (408) 371-5638 • Telex 910-350-4928 

Pacemaker photo courtesy of Cardiac Pacemakers, Inc. Satellite photo courtesy of NASA. Use of PC board courtesy of Sun Microsystems, Inc. 
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\ Emulation and development 
tools run on Sun-4 
Validate/Xe! and Validate/Unison 
are integrated-emulation and soft
ware-development tools that work 
with either the company's EL 3200 
or its ES 1800 emulators. These 
tools are now available for cross
development using a Sun-4 work
station as the host. The EL 3200 
emulates Motorola's 68020 and 
68030 µPs : The Sun-4 host can run 
as a node on an Ethernet network 
using TCP/IP protocols so that you 
can access the emulator from any 
node on the network. 

The ES 1800 can emulate the ma
jor Intel, Motorola, and Zilog µPs, 
including Intel's 80C186 and 
80C188, and Motorola's 68302. This 
emulator includes an event monitor 
that provides hardware triggering. 
Therefore, you can maintain full 
control of the software trace and 
find deeply nested bugs. The ES 
1800 comes with a built-in SCSI in
terface. 

Validate/Xe! gives you extensive 
tracing capability, source- and as
sembly-level debugging features, 
instruction simulation , a window
oriented display, a command his
tory, and the ability to use macros 
that make full use of the Sun-4 fea-

Database system integrates 
a variety of workstations 
Objectivity/DB database manage
ment system (DBMS) provides a 
common repository for a variety of 
data types on networked worksta
tions from multiple vendors. It al
lows a team of engineers to use data 
created and manipulated by tools 
and application programs from 
many sources. 

The distribution model is a super
set of the client/server model. It 
permits databases having separate 
administrative control by individual 
engineers, departments, or groups 
to be located anywhere on the net-
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work. The system automatically 
provides the data conversion that 
is required when you access the da
tabase from multiple, heterogene
ous workstations. 

Currently supporting mixed net
works of Sun-3, Sun-4, and Decsta
tions, the system provides multiple 
levels of caching, clustering, page 
swapping, and pinning. It also of
fers local working sets, which you 
can access with almost no DBMS 
overhead, and efficient recovery 
mechanisms. For operations such as 
locking, version control, recovery, 

SOF1WARE 

tures. The package includes an 
ANSI-C compiler, an assembler, a 
disassembler, a simulator, and a 
source-level debugger. Validate/ 
Unison includes a C source-level 
cross-de bugger, an optimizing 
cross-compiler, a cross-assembler, 
and a variety of other debugging 
tools. The Unison also has a real
time C-level trace, data breakpoints 
for tracking variables, and simulta
neous display of as many as four 1/0 
ports. 

Pricing for the EL 3200 with con
trol software starts at $30,000, and 
the ES 1600 at $12,500. Validate/ 
Xel costs $10,300, and Validate/ 
Unison costs $7050. 

Applied Microsystems Corp, 
Box 97002, Redmond, WA 98073. 
Phone (206) 882-2000. FAX (206) 
883-3049. 
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deletion, and data creation, you can 
specify the appropriate granularity 
for each type of operation. This fea
ture lets you lock fine-grained ob
jects to obtain a high level of con
currency. Alternatively , if you 
want higher performance, you can 
app1y the locks to larger pieces of 
the design. A development system 
costs $30,000. 

Objectivity Inc, 800 El Camino 
Real, 4th Floor, Menlo Park, CA 
94025. Phone (415) 688-8000. 

Circle No. 702 
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THIS DECADE, MAKE A COMMITMENT 
TO USE ONLY THE BEST. 

FOR TEN YEARS INTROL HAS BEEN CREATING THE WORLD'S BEST HIGH-POWERED TOOLS 

FOR EMBEDDED SYSTEMS PROGRAMMERS. ~ OUR C COMPILERS, MODULA- 2 COMPIL-

ERS, SOURCE LEVEL DEBUGGERS, AND MACRO ASSEMBLERS ARE IN USE BY MAJOR 

CORPORATIONS AND SAVVY INDEPENDENT CONSULTANTS FROM SAN FRANCISCO TO 

SINGAPORE. ~ WE HAVE DEVELOPED SUPPORT FOR A WIDE RANGE 

OF PROCESSORS: ON AN EVEN WIDER RANGE OF HOST SYST EMS '. THIS 
.,Q.t lNTROL 
Q CORPORATION 

VERSATILITY ALLOWS YOU TO MOVE FROM PROJECT TO PROJECT 

WITHOUT LOSING VALUABLE TIME LEARNING NEW TOOLS AND TECHN IQUES. ~ ALL OUR 

PRODUCTS ARE COVERED BY COURTEOUS AND HIGHLY EFFICIENT TECHNICAL SUPPORT TO 

ASSIST YOU WITH ANY PROBLEMS YOU MAY ENCOUNTER. ~ SO, THIS DECADE, MAKE A 

COMMITMENT - TO INTROL. 

1
6801,6301, 68HC11, 6809, 68000/10,68020/30/40, 68332,32000 • 

2
MSDOS, W.C-Mf'W, VM VMS/ULTRIX, DECSTATION, IBM RS6000, SUN3, SUN4, APOLLO, 386 UNIX SYSTEM V 

INTROLCORPORATION • 9220 WEST HOWARD AVENUE • MILWAUKEE, WI 53228 • TEL 414 .327.7171 • FM 414.327.7734 
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Task-Management Tool 
Mind's Eye is an application-devel
opment tool that lets you interac
tively create a database relating to 
almost any system engineering pro
ject. Although this tool does not ad
here to the strict definition of an 
object-oriented database manage
ment system, it does let you define 
your project by means of objects 
and their relationships. An object 
may, at different levels, be the 
whole system, a subsystem, a com
ponent, a subcomponent, or a piece 
part. At each level, an object may 
require values or actions from other 
objects, and may in turn be the tar
get of requirements from still other 
objects. Further, each object may 
be represented by any of three 
kinds of data: attributes, text, or 
images. 

The proprietary user interface is 
as easy to use as Windows 3.0, but 
is faster because it is fully inte
grated with all of the tool's func
tions. Color coding helps you iden
tify the status of objects. 

To run Mind's Eye you need an 
IBM PC/ AT-class computer with 
640k bytes of memory (2M bytes 
recommended), an expanded mem
ory manager, a VGA graphics card 
and monitor, a mouse, and DOS 3.3 
or later version. A preconfigured 
version with templates to get you 
started is $695; a professional ver
sion for large applications is $3000. 

Earle-Briggs Inc/Mind's Eye 
Inc, 36 Commerce Way, Woburn, 
MA 01801. Phone (301) 862-1944. 
FAX (301) 862-2121. 
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Source-Level-Language 
Debug System 
The Pathfinder HPC-16 is a source
level-language debugger for use 
with National Semiconductor's 
HPC family of microcontrollers. 
The HPC-16 debugger interfaces 
directly with Mole-PB!, Mole-PB2, 
or Summit-PB3 emulator hardware 
and runs on an IBM PC or compat-
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ible computer. You can display 
source code and associated bus and 
port signals simultaneously. In the 
single-step mode, you can evaluate 
or continuously monitor variables. 
You can define complex expressions 
for variables, which include the con
tents of the processor registers and 
program counter. You can set break
points on source or disassembly 
code, or on address- or data-bus 
trace trigger conditions. The real
time trace capacity is 2k x 48 bits. 
$1950. 

Ashling Microsystems Ltd, Plas
sey Technological Park, Limer
ick, Irewnd. Phone (61) 334466. 
FAX (61) 334477. Circle No. 400 

Real-Time Multimedia 
Interface For PCs 
RAVE (Real-Time Audio/Video 
Environment) is a set of tools that 
helps you build multimedia soft
ware for industrial process control, 
instrumentation, and similar appli
cations. The tools run on 80386/486-
based computers under the OS-9000 
real-time operating system. The 
package includes a graphics editor 
and a library of graphics primitives, 
with which you can create images 
of control panels as well as virtual 
instruments. You can also use a 
video camera to capture images of 
actual equipment control panels, 
and then modify the images with 
the graphics editor. You can also 
capture sound from external audio 
equipment such as microphones or 
cassettes, or load digitized sound 
segments from a disk. 

The tools work with ATI's VGA 

Wonder graphics board, as well as 
with Vigra's VME-MMI-100 board 
for the VMEbus. Both boards yield 
640 x 480-pixel resolution with 256 
colors; thus you can move an appli
cation from a PC-based OS-9000 
system to a VMEbus OS-9 system 
(or vice versa) just by recompiling 
the application on the target sys
tem. $750. 

Microware Systems Corp, 1900 
NW 114th St, Des Moines, IA 
50322. Phone (515) 224-1929. FAX 
(515) 224-1352. Circle No. 401 

Optimizing C Compiler For 
80386-Based Computers 
Watcom CS. 0/386 is an optimizing 
ANSI-C compiler that generates 
32-bit, 80386 or 80486 protected
mode code, and can make use of all 
the hardware features of the 80386 
µP. The package includes a video 
debugger (with mouse support), a 
C runtime library and graphics li
brary, an editor, a linker, an object 
librarian, a make recompilation util
ity, a disassembler, and a source
level debugger. 

Applications compiled with C8.0/ 
386 can make use of a DOS exten
der. The compiler can generate re
entrant code, and the library con
tains many re-entrant functions, so 
that you can generate ROMable 
code for embedded systems. The 
compiler has a built-in syntax 
checker that validates the syntax 
of your program before attempting 
to generate code; it produces warn
ings for type mismatches, uninitial
ized variables, unreferenced vari
ables, questionable operations, and 
potentially incorrect statements. 
The register allocator accommo
dates user variable declarations as 
well as the instruction selector's re
quirements, thereby reducing code 
size and improving execution speed. 
$1295 (US); $1595 (Canadian). 

Watcom, 415 Phillip St, Water
loo, Ontario N2L 3X2, Canada. 
Phone (519) 886-3700. FAX (519) 
747-4971. Circle No. 402 
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Developer's Kit For 
CAD/CAM Software 
The CAD/CAM Developer's Kit 
(CCDK) is a toolbox of C functions 
that can help you write third-party 
CAD/CAM applications. The tool 
kit uses object hierarchies and data 
encapsulation to minimize the num
ber of public routines needed to 
support all of the operations pro
vided. DXF functions let you read 
and write ASCII and binary files 
in AutoCAD's DXF format and cre
ate layers, blocks, and exploded in
serts. Display functions let you cre
ate 3-D images that are adaptable 
to many popular graphics libraries. 
Geometric functions let you perform 
2-D and 3-D operations such as 
translation, rotation, scaling, mir
roring, intersection, offset, trim
ming, and selection. List-manage
ment functions support list con
struction, traversal, sorting, and it
eration. CCDK is compatible with 
the AutoCAD Development System 
and with ANSI-C compilers that 
run under DOS, Unix, and VAX/ 
VMS, as well as with Metaware and 
Watcom compilers that provide ex
tended-DOS facilities. $1295. 

Building Block Software, Box 
1373, Somerville, MA 02144. 
Phone (617) 628-5217. 
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Tool Set For IC-Library 
Development 
New tools that the vendor added 
to the GDT Designer module-gen
eration system automatically char
acterize cell libraries and let you 
adapt these libraries to different 
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manufacturing processes. In addi
tion, you can capture handcrafted 
layouts in a reusable form. 

The object-oriented database and 
a new procedural design interface 
allow you to access both geometric 
and connectivity data in chip de
signs, thereby shortening the time 
required to adapt libraries to differ
ent manufacturing processes. The 
tool set includes Explorer Lsim, a 
mixed-signal, multilevel simulator 
that provides detailed circuit-level 
simulation of the layouts created by 
the module generators. 

Using the timing data produced 
by Lsim, you can automatically cali
brate gate-level and logic-synthesis 
models and create data sheets. GDT 
Designer runs on Sun and HP/ 
Apollo computers and includes tools 
for schematic capture, rule-check
ing, placement and routing, simula
tion, and cell-library development. 
$90,000. 

Mentor Graphics Corp, Silicon 
Design Div, 2045 Hamilton Ave, 
San Jose, CA 95125. Phone (408) 
371-2900. FAX (408) 559-4916. 
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Cross-Debugger For The 
Motorola 68332 µP 
RMXDB 5.0 is a C source-level de
bugging system for Motorola's 
68332 µP. The package consists of 
a ROM-based monitor resident on 
the target system, and a window
based version of the vendor's XDB 
debugger hosted on an IBM PC or 
other computer. You can configure 
RMXDB for almost any target sys
tem that has a serial port; the in
stallation kit includes driver pro
grams and configuration examples 
for a wide variety of single-board 
computers and serial-interface 
boards. 

The debugging system is compat
ible with Motorola's 68332 develop
ment system (the 68332 EVS and 
Business Card Computer), as well 
as with the vendor's Intertools line 
of C cross-compilers, cross-assem-

blers, and programming utilities for 
writing ROMable, reentrant code 
for the 68332. From $2500 for 
RMXDB 5.0 hosted on an IBM PC; 
a full tool kit of compilers, assem
blers, utilities, and RMXDB, $4250 
for a single PC host. The tools for 
the 8086 and 68000 µP families are 
available at the same prices. 

Intermetrics Microsystems Soft
ware Inc, 733 Concord Ave, Cam
bridge, MA 02138. Phone (617) 
661-1840. Circle No. 405 

Neural-Network Application 
Development System 
Brainmaker Professional version 
2.0 is a development tool that lets 
you simulate in software a neural 
network that can recognize pat
terns, analyze trends, and learn 
from any set of data. Applications 
include stock, sales, and inventory 
forecasting; assistance in medical 
diagnoses; filtering noise from com
munications links; and accurate con
version of optically scanned printed 
characters to ASCII codes, regard
less of font style and size. 

N etmaker Professional, which is 
the network-generation and data
manipulation program, displays 
data in spread-sheet style, makes 
possible complex arithmetic opera
tions on data, and automatically 
builds network-description and 
training files. This program opti
mizes the number of hidden neurons 
so you can identify the data that 
has the most influence on your net
work. The program can handle cha
otic systems, and can work with In-
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THE NEW MICRO-CAP Ill: 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 

It wasn't easy. But we did it. Made the 
long-time best-selling IBM® PC-based 
interactive CAE tool even better. 

Take modeling power. We've significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you're now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the program's now in "C" and 
assembly language. That also means more 
capacity- for simulating even larger 
circuits. 

As always, count on fast circuit crea
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from
schematics analysis-AC, DC, fourier and 
transient - via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 
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Transient analysis 

Sche1natic editor 

Monte Carlo analysis 

CIRCLE NO. 155 

models and parameterized macros. And 
stepped component values that stream
line multiple-plot generation. 

And don't forget MICRO-CAP Ill 's 
extended routine list - from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function . The support 
for Hercules, CGA, MCGA, EGA and VGA dis
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. And see how easily you can 
get ideas up and flying. 

-- ---------- -- -- - - - -- - --- ---- - ---- --------- ------- ---- -- - -
1021 S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 

205 



tel i80170 and Micro Devices 
MD1220 neural-network chips, 
which can run as many as 2 billion 
interconnections per sec. 

The development system also 
supports both expanded and ex
tended memory for as many as 8000 
neurons per layer. To run the pro
grams, you'll need an IBM PC or 
compatible equipped with at least 
512k bytes of memory, monochrome 
or color display, a hard disk, and 
DOS 3.0 or later version. An 8087 
or equivalent math coprocessor is 
recommended but is not manda
tory. The documentation includes 
an Introduction to Neural Networks 
and the BrainM aker Professional 
User's Guide and Reference Man
ual. $795. 

California Scientific Software, 
10141 Evening Star Dr #6, Grass 
Valley, CA 95945. Phone (916) 477-
7481. FAX (916) 477-8656. 
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Software-Analysis Tool 
For Ada 
AC 100 Task View allows software 
engineers who use Ada to design 
embedded systems to analyze tar
get-system performance at the sys
tem-state and task levels. This per
formance analyzer runs on IBM PCs 
and compatibles in conjunction with 
the vendor's Software Analysis 
Workstation (SAW) and the Verdix 
Ada Development System (VADS). 

The SAW is a real-time, nonin
trusive software measurement tool 
that monitors the execution of the 
software under test. It monitors the 
execution: using state-analysis 

boards resident in the µAnalyst 
chassis and a probe that connects 
to the target processors address, 
data, and control lines. Task View 
accumulates information on the 
time spent in the kernel, in applica
tion tasks, in interrupt handlers, in 
select library routines, and in the 
idle state. At the end of the test 
run, each accumulated time is dis
played as a percentage of the total 
time. This display helps to deter
mine which areas of the software 
will best repay refinement and opti
mization efforts. 

The program can also generate a 
high-level trace, providing a view 
of target-system state transitions. 
This trace information includes 
identification of each application 
task entered, identification of inter
rupt handlers enlltered and of sys
tem calls to the kernel, Ada excep
tion occurrences, memory-alloca
tion routines, and semaphores. In 

All you need to know about 5.25" Semicon disk drives, inside 

120MB Full-height 5.25" 

SCSI Interface 

< .35ms Access time 

Up to 220,000 hours MTBF 

40MB Half-height 5.25" 

4.0MB/Second sustained transfer rate 

CaC lt's nice to know that NEC disk drives have the most advanced technical features. And it's reassuring that they're 

computers and communicat1ons consistently available, and with a DOA rate of less than 1 %,and up to 220,000 hours MTBF rate that they're reliable. 
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addition, you define specific meas
urement points in the application 
code, and you can elect to track spe
cific procedures in detail. Task 
View, $4500; SAW, from $10,500, 
depending on the target version and 
the options selected. 

Cadre Technologies Inc, 222 
Richmond St, Providence, RI 
02903. Phone (401) 351-2273. 
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Ada Development System 
FirstAda is a development system 
for Ada software that runs on IBM 
PC/ATs, PS/2s, and compatibles un
der DOS 3. 0 or later version. The 
compilation system (officially vali
dated by the Ada Joint Program Of
fice) includes the compiler, with 
high- and low-level optimizers and 
binder; multiple library managers; 
the Ada runtime executive; the 
Adaworld user interface; and all 

Software 

standard Ada packages. In addi
tion, you get a source-level sym
bolic debugger, a cross-reference 
generator, an automatic recompila
tion tool, a source-code standardi
zation tool, and an Ada syntax 
checker. The package is menu 
driven and includes a full-screen 
text editor; however, you can add 
your preferred text editor to the 
menu. 

A set of packages provides an 
Ada interface to all DOS functions, 
and interrupt-entry handling makes 
it easy to create special device driv
ers. You can generate either 8086 
or 80286 code, and you can call ex
isting routines that you've written 
in assembly language or Microsoft 
C. Floating-point code that you 
write will use an 80287 or 80387 
math coprocessor if one is present 
in your system; otherwise, the sys
tem will emulate the floating-point 
instructions in software. The pack-

and out. 

age incorporates an ISO-standard 
elementary math function library 
(this library requires a math copro
cessor). Documentation includes a 
Beginner's Guide, User's Guides, a 
Project Development Guide that 
explains the multilibrary features, 
and the ANSI/ISO standard for the 
Ada language. $1815. 

Alsys Inc, 67 S Bedford St, 
Burlington, MA 01803. Phone 
(617) 270-0030. FAX (617) 270-
6882. Circle No. 408 

Object-Oriented 
Development System 
Objectvision is an integrated devel
opment system for creating object
oriented software. The program 
lets you draw objects on the screen 
by using the built-in graphics edi
tor. Once you've named an object, 
you can attach properties to it to 
specify the information it contains. 

But all you really need to know is that they' re made by NEC, a 24-billion-dollar company, and the fourth largest 

manufacturer of disk drives in the world. For more information, call 1-800-NEC-INFO. t-IEC 
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You can also attach procedures to 
an object to specify how the object 
works. You can establish the rela
tionships between two or more ob
jects merely by drawing lines be
tween them. 

The program supports inheri
tance. For example, you can specify 
a "class" object and then attach 
other objects, which share the same 
properties and procedures, to it. 
These objects have additional prop
erties and/or procedures that distin
guish them from each other and 
from the class object. 

When you've completed your de
sign, you can run it interactively 
from within the development sys
tem, or ask the system to generate 
commented and ready-to-compile 
code in Zortech C + + , Glockenspiel 
C + + , Borland's Turbo C + +, or 
Borland's Turbo Pascal 5.5 (you 
specify the compiler type when you 
order). To run the program, you'll 

Software 

need an IBM PC or compatible that 
has at least 640k bytes of memory, 
a VGA or EGA monitor, and a 
mouse. $399. 

Objectvision, 2124 Kittredge St, 
Suite 118, Berkely, CA 94704. 
Phone (415) 540-4889. 

Circle No. 409 

Cross-Development System 
For VMEbus 
Uniflex. wks is a cross-development 
system for designers of real-time, 
embedded systems based on Mo-

torola 68000 µPs and the VMEbus. 
The tools run under the real-time 
Uniflex operating system on Sun 
68000-based and SPARC-based 
workstations. The package includes 
the GNU ANSI-C compiler and 
GDB (the GNU symbolic debug
ger). Other tools provide network 
services such as TCP/IP and NFS, 
and file-system creation for the tar
get system. The tools fully support 
remote procedure calls. 

The system provides real-time 
features such as priority task as
signment, interprocess communica
tions, and contiguous files. In addi
tion, you can configure the target 
system to use standard Uniflex fea
tures such as networking, virtual 
memory, multiprocessing, and X 
Windows with the Motif user inter
face. 

The output of the cross-develop
ment system is a pseudo-disk that 
you can download to PROM on the 

All you need to know about 5.25" Winchester disk drives, inside 

14 ms Avg. seek 

Variable sector sizes 

1.6GB Capacity 

SCSI-2 Interface 
5MB/Second transfer rate 

CaC It's nice to know that NEC disk drives have the most advanced technical features. And it's reassuring that they're 
Computers and Communications consistently available, and with a DOA rate of less than 1 %,and up to 100,000 hours MTBF rate that they're reliable. 
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target system; this pseudo-disk con
tains the Uniflex kernel and the ap
plication programs. To improve per
formance, the target system should 
copy the programs into RAM before 
executing them. From $13,600. 

UniFLEX C()mputing Ltd, 111 
Providence Rd, Chapel Hill, NC 
27514. Phone (919) 493-1451. FAX 
(919) 490-2903. Circle No. 410 

Data-Protection Software 
The Immunity software data-pro
tection package runs under PC/MS
DOS 3.2 or higher on IBM PCs, PS/ 
2s, and compatibles. The program 
requires that the computer be 
equipped with two identical hard 
disks; it can work with most stan
dard disk controllers and coding 
schemes such as MFM, RLL, 
ESDI, and SCSI. The software in
tercepts all disk-write operations 
and writes the data in duplicate to 

Software 

the same physical sectors on both 
drives. If the primary drive fails, 
the program notifies you and auto
matically switches over to the sec
ondary drive (or vice versa). 

Read operations are performed 
by whichever drive has its heads 
closer to the required data; the de
creased seek time more than com
pensates for the extra time needed 
for writing to the second disk. The 
program sends all details of disk er
rors tJ an error log and includes 
disk-repair utilities to aid in trouble
shooting and resynchronizing the 
disks after an error. Immunity ver
sion 2.41 uses only 5k bytes of main 
memory and is compatible with a 
number of DOS-based LAN operat
ing systems. $345. 

Unitrol Data Protection Sys
tems Inc, 815 Hornby St, Suite 
604, Vancouver, BC V6Z 2E6, Can
ada. Phone (604) 681-3611. FAX 
(604) 687-0814. Circle No. 411 

and out. 

Graphics Tool For Double
Buffering On X Windows 
Figaro + is a graphics application 
builder for personal workstations 
that run the X Window System. It 
is an enhanced implementation of 
the PRIGS (Programmer's Hierar
chical Interactive Graphic System) 
standard, and provides features 
previously unavailable on X serv
ers. In particular, you can use dou
ble buffering to make an image 

But all you really need to know is that they're made by NEC, a 24-billion-dollar company, and the fourth largest 

manufacturer of disk drives in the world. For more information, call 1-800-NEC-INFO. t-IEC 
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move smoothly across the screen, 
and you can remove hidden surfaces 
from an image. The tool gives you 
two methods of double buffering. 
Using a hidden pixmap as a buffer 
allows full color and also works on 
monochrome displays. 

Alternatively, you can use color
map manipulation, which is not lim
ited by the X server's pixmap-copy 
speed, but does limit the available 
colors. The hidden-surface-removal 
feature improves the quality of the 
image by removing all polygon fac
ets that in real life would be hidden 
by other surfaces closer to the eye 
of the viewer. The tool runs on 
80386/486-based computers running 
Unix and the X Window graphics 
system. $1595. 

Template Graphics Software 
Inc, 3510 Dunhill St, San Diego, 
CA 92121. Phone (619) 457-5359. 
FAX (619) 452-2547. 

Circle No. 412 

Software 

Branch-Analysis Tool 
HP Branch Validator simplifies and 
improves your software-validation 
testing by providing accurate infor
mation about the execution of 
branches in the program under test. 
Histogram summary information 
lets you apply validation criteria to 
a complete file or to individual func
tions. You can select branches to 
be excluded from your test criteria 
with the aid of a mouse, and you 

can insert comments to explain why 
a branch was ignored. 

When you run the tool, its default 
report provides a global view of 
program coverage; it can also gen
erate a report that identifies all un
executed branches. You can then 
determine what conditions would 
execute those branches and expand 
your test file to make sure that 
those branches are executed during 
testing. The tool works with the 
vendor's Softbench suite of debug
ging tools. Branch Validator and 
Softbench run on the vendor's HP 
9000 Series 300 and Series 800 com
puters; separate versions are avail
able for HP-UX C (native) and for 
AxLS C (embedded) . Softbench, 
from $1500; Branch Validator, from 
$2000. 

Hewlett-Packard Co, Logic Sys
tems Div, Box 617, Colorado 
Springs, CO 80901. Phone local of
fice . Circle No. 413 

All you need to know about 3.5" Winchester disk drives, inside 

PC/ A T and SCSI In terface 

1" Height 

56/l SOMB Capacity 

Fast head positioning time 25ms 

Power save and spin off mode 
(wattage as low as 0. 5 W) 

Cs.C It's nice to know that NEC disk drives have the most advanced technical features. And it's reassuring that they' re 

Computers and Commun,cat,ons consistently avai lable, and with a DOA rate of less than 1 %,and up to 100,000 hours MTBF rate that they' re reliable. 
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Fuzzy-Logic 
Development System 
The TILShell is a CASE tool for 
building expert systems that use 
fuzzy logic to assign probabilities or 
weighting to factors that affect a 
decision, when the available infor
mation is imprecise. You can man
age complex interrelationships, 
such as data flow, in graphical form. 
The system acts in some respects 
like a spreadsheet; that is, if you 

Software 

modify the values in one cell, the 
program automatically updates all 
algorithms in other cells that use 
the values. The tool lets you define 
the structure of an expert system 
in terms of inputs, outputs, and 
fuzzy rule bases. When you've com
pleted your design, the tool can 
pass the design data to one of sev
eral code-generating compilers. 
$8900, including the vendor's 
Fuzzy-C Compiler. 

Togai InfraLogic Inc, 30 Corpo
rate Park, Suite 107, Irvine, CA 
92714. Phone (714) 975-8522. FAX 
(714) 975-8524. Circle No. 414 

Object-Oriented Database 
Gemstone 2.0 is an object-oriented 
database management system (00-
DBMS) that runs on all major work
stations and servers from IBM, 
DEC, and Sun, and on Apple 
Macintosh II computers. This new 

and out. 

version supports TCP/IP and 
DECnet network protocols and will 
work with heterogeneous net
works. The vendor says that im
proved caching, optimized algo
rithms, and greater flexibility in re
trieving complex objects yield a 
threefold improvement in perform
ance over the previous version. 

Among the other new features 
are on-line backup, which allows 24-
hour continuous up-time; interfaces 
to Smalltalk/V, Smalltalk-SO, and C; 
and a C + + 2.0 interface that pro
vides persistent storage to C + + 
applications. This feature allows 
C + + objects stored in Gemstone 
to exist independent of the applica
tion that creates them; the same or 
other applications can then recall 
and use the objects. The C + + in
terface also includes a class library 
that gives the programmer a stan
dard set of definitions for commonly 
used data structures; you can ex-

~ 

f 
~ 
!! . 

But all you really need to know is that they're made by NEC, a 24-billion-dollar company, and the fourth largest 
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tend these classes to create more 
complex data structures. A 4-user 
license on entry-level workstations, 
from $12,000. 

Servio Corp, i420 Harbor Bay 
Pkwy, Suite 100, Alameda, CA 
94501. Phone (415) 748-6200. FAX 
(415) 748-6227. Circle No. 415 

Graphics System Debugger 
Gspot (Graphics System Processor 
Operating Tool) 1.0 is a symbolic 
debugger for Tl's 34010 graphics 
system processor (GSP). The de
bugger runs on IBM PCs and com 
stpatibles, and you can configure it 
to work with any GSP-based hard
ware including Tl's SDB board. 

You can install the debugger as 
a resident program while using an
other debugger for the host proces
sor. You can return to Gspot either 
by pressing a hot key or by the ac
tion of breakpoints in the GSP pro-

Software 

gram. Other features include sym
bolic debugging, C source-level de
bugging, a user interface similar to 
that of Microsoft's CodeView, on
line assembly, and a memory dis
play/edit mode. The program also 
provides full TIGA support. $995. 

Pixelab Inc, 4513 Lincoln Ave, 
Suite 105, Lisle, IL 60532. Phone 
(708) 960-9339. FAX (708) 960-
9396. Circle No. 416 

Object-Oriented Software 
Development System 
Kappa PC version 1.1 is a high
performance development system 
for object-oriented application pro
grams that run on IBM PCs and 
compatibles under Microsoft Win
dows 3.0. This interactive system 
incorporates facilities for object
oriented programming, rule-based 
reasoning, and active graphics. Be
cause of the software's improved 

memory management, applications 
with as many as 5000 objects can 
run in less than 2M bytes of mem
ory. Working with the Windows 
DDE (dynamic data exchange) fea
ture, Kappa PC can exchange data 
with other Windows applications 
such as Excel and Toolbook. The 
system also includes links to spread
sheets, database applications, and 
ASCII files that do not support 
DDE. You can write your applica
tions in ANSI C or in the proprie
tary Kappa Application Language 
(KAL). Registered users of version 
1. 0 can upgrade to version 1.1 for 
$165. For first-time purchasers, a 
complete 1.1 development system 
costs $3500; a runtime license for 
each application you develop with 
Kappa costs $450. 

IntelliCorp, 1975 El Camino 
Real W, Mountain View, CA 94040. 
Phone (415) 965-5500 

Circle No. 417 

Specifically Designed For 
High Speed Probing 

2i
£.A.ILS is a Personal Computer based Printed Circuit 

llaa board design system with many advanced 
features capable of outperforming most Work

station-based CAD systems-at a fraction of the cost. 
As the most productive PC based board CAD system available today, 
PADS-2000 can handle complex designs including: double sided 
surface mount boards, mixed technology boards, high speed designs 
and layouts exceeding 2000 IC's. 

PADS-2000 design functionality includes: 
• Over 11 ,000 parts/32,000 connections • 1 micron Resolution 
• True T-Routing capability • Intell igent Copper Pour feature leaving 
isolated tracks and pads • 0.1° parts/pads rotation • Extensive 
Macro capability • Digital , Analog and Critical Circuit autorouters 
• On-line and Batch Design Rule Checking • Instant track/segment 
length measurement • Complete Forward/ Backward ECO capability 
• Uses 32 bit/386 native code for increased speed and functionality 
• Easy-to-learn and Easy-to-use 

Call today for a demonstration at your local authorized CAD Software 
Dealer. 

Ask about our affordable Leasing Plan. GI:> 
Inside MA: (508} 486-8929 Outside MA: (800} 255-7814 Software. Inc. 

212 CIRCLE NO. 60 

Package characterization 
High speed transistor testing 
Interconnect characterization 

IC wafer probing 

~ CASCADE MICRDTECH® 
(503) 626-8245 • FAX (503) 626-6023 

For Information Only Circle No. 3 

Have A Sales Engineer Contact Me Now Circle No. 4 



ressto Kill 

I 

lnterme.'·lrics 
XDB ' 5.0 

The Arena: C Source Level Debugging in Real-Time 
The Opponent: Embedded Systems Bugs 

The Weapon: XDB 5.0 
Now you can win your software development battles in record time! 
Intermetrics XDB 5.0 completely outfits you with: 

XDB 5.0 is part oflnteffools, a fully integrated arsenal ofC Cross 
Compilers , Cross Assemblers , and every utility you need to build 
ROMable applications. lnteffools run on hosts from Sun, Apollo, 
DEC, HP, and IBM. The toolkits generate small, fast code for: 12 Debugger Windows Real-Time C Level Tracing 

ROM Monitor and Emulator Interfaces 

User Defined Functions 

Simulated 110 Extensive Breakpointing 

••• Ill Intermetrics CIRCLE NO. 157 

680x0 80x86 VSeries Am29000 

XDB - It's the Ultimate Debugging Outfit! 

Call Now for a Free Demo Disk 
(800) 356-3594 

Inside MA: (617) 661-0072 Fax: (617) 868-2843 



These Fit The Occasion. 
This immersible position sensor fits inside a h:fdraulic cylinder; 
using the fluid it resides in as a lubricant while saving space. 

These heavy-duty "down
hole" sensor designs check 
the well casing diameter, 
while working under 
extreme pressure and heat. 

Drive-by-wire designs fiJr 
automiJtilie and heauv 
equipment desi?,ns make 
reliability problems a 
thing qf the past 

Both spring loaded and magnetically coupled position sensors fiJr truck 
engine applications must withstand extremes <if 11ihratio11, temperature 
and exposure to highway dirt and grime. 

Use the same 
approach to angular 
displacement in hand 
held instruments as 
thes<; ~and fin 
position sensors, 
which homed in 
on a missile design 
problem. 

T hey began with a need to fit in just the right 
place and function dependably under any condi
tions. They are available in as many shapes and 
sizes as the challenges they're designed to meet. 
Their outstanding accuracy, feedback and environ-

mental capabilities can be used to quickly solve 
your most demanding requirements for a potentio
metric position sensor. Just sketch, spec or even 
hint at your requirements on a piece of paper and 
FAX it to us today at (714) 557-6240. 
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This Fits Your FAX Machine. 

EDN December 6, 1990 

We'll give shape to your ideas in a hurry. 

DUNCAN 
ELECTRONICS 

A BEI Electronics Company 
2865 Fairview Road, Costa Mesa, CA 92626 

(714) 545-8261 ·FAX (714) 557-6240 
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SA positive or negative stepdown 
or positive to negative voltage conversion. 

Talk about easy. Linear's 
new LT1074 is a simple, elegant 
solution for your stepdown and 
inverting switching regulator 
applications. It's a 5 amp mono
lithic bipolar regulator with up 
to 200kHz switching frequency 
and internal adjustable current 
limiting. Power switch, oscillator 
and control circuitry and output 
monitor are also on the chip. It's 
a positive "buck" (stepdown) 
converter with several LTC inno
vations that also allow the device 
to be used as a positive to 
negative converter, a negative 
boost converter, and a flyback 
or forward converter. 

As a stepdown converter, 
the LT1074 input voltage range 
is 8V to 60V. The switch out-

216 

V1N 

L1 
50µH 5V 

10-40V V1N Vsw i--..JY'm--- OUTPUT 
5 AMP TYP 

LT1074 2.Bk 
1% 

+ 
GNO . -_,. _ :~·r ~ .. 

O.lµF - - -

T L1 = PULSE ENGINEERING 
-: #PE-92114 

Basic Step Down Converter 

TOUGH PRODUCTS 
FOR TOUGH APPLICATIONS. 

CIRCLE NO. 159 

put can swing 40V below the 
ground, a feature that permits 
the regulator to perform posi
tive to negative conversion with 
inputs down to 4.5V. It also 
allows the use of a tapped induc
tor for output currents up to 
10A with no external switching 
transistor. A true analog multi
plier in the feedback loop lets 
it respond quickly to input volt
age fluctuations. The LT1074 is 
available in either a 5-lead 
TO-220 package or an 11-lead 
single-in-line package at $5.25 
and $6.45, respectively, in 100-up 
quantities. For a data sheet 
and applications note contact: 
Linear Technology Corporation, 
1630 McCarthy Blvd., Milpitas, 
CA 95035 or call 800-637-5545. 
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DESIGN IDEAS 
EDITED BY CHARLES H SMALL & ANNE WATSON SWAGER 

Detector ensures safe Christmas 

Alan Rich 
Linear Technology Corp, Haverhill, MA 

The Christmas season is here, and the tree is deco
rated, the stockings are hung by the fireplace, and the 
kids are nestled in their beds. But wait, worrying about 
the water level in the Christmas tree stand (yes, real 
Christmas trees do still exist) spoils the joyful mood. 
You must check the water level daily-or else, fire 
and smoke! 

The circuit in Fig 1 takes that worry away so you 
can enjoy the festive season with egg nog, carols, and 
visions of sugar plums. In the figure, the detector 
energizes a musical Christmas card to signal a low 
water level. You can adapt the circuit to other alarms. 

One half of the dual comparator, ICi. senses the 
water level via a simple probe. The probe consists of 
two 1-in. pieces of wire. When the water level is high, 
the conductivity of the water biases one comparator 
input, pin 7, below the threshold of the other input, 

17 VP 

82k 47k 

5 

6 

7 

8 
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0.1 µF 47k 0.1 µF 
14 

13 

12 

11 

-::-

STB 

LTC1040CN 
IC 1 

osc 

V- GND 

10 9 

-::-

18 

4 

16 2.2M 

10 µF 

VP 

pin 6. The two 47-kO resistors bias pin 6. The two 
0.1-µF capacitors minimize errors arising from the 
probe's high source resistance and provide necessary 
noise filtering for the sampling comparator. 

When the water level drops, the comparator changes 
state, which turns on transistor Q1• Q1, in turn, powers 
the alarm-in this case, the music. 

The 2.2-MO resistor fixes the sampling time constant 
of the comparator to 20 sec. Because the comparator 
operates only once every 20 sec, the circuit will run 
for months on a pair of dry cells. The comparator's 
V p output powers the sensor and triggers the indicator 
LEDs during the sampling interval. Note that capaci
tor C1 powers the indicator LEDs; the 220-kO resistor 
recharges C1 slowly between sampling periods. 
(EDN BBS DI # 912) EDN 
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3V 

2N3906 
a, 

I 0.1 µF 

3V 

I 0.1 µF 

3V 

220k 

+ 

I
c, 

100 µF 

TONE 

SWITCH 
BETWEEN COVERS 

1.5V l 
1.5V 

GENERATOR ALARM 

,,../ ,,../ ,,../ INDICATOR 
LED 

MUSICAL CHRISTMAS 
CARD 

Fig 1-This water·level detector will ensure that your Christmas-season festivities do not go up in smoke. 
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Tube amp isolates high voltages 

Dave Cuthbert 
Tektronix , Beaverton, OR 

The isolation amplifier in Fig 1 employs a vacuum-tube, 
shunt-regulator triode (designed for TVs) and two op 
amps to transfer dc-to-5-MHz signals across a potential 
difference of 25,000V. The circuit is a gain-of-1 invert
ing amplifier that has a ± 1 V input range. The circuit's 
60-Hz rejection ratio is -100 dB. 

This isolation amplifier can send signals only from a 
negative to a positive potential, and the system must 
support a 1.6-mA current flow between input and out
put. At potentials greater than 15 kV, the tube pro
duces X-rays. 

WARNING: You MUST shield the tube with sheet 
metal at least 0.1-in. thick to block the X-rays. 

The circuit's op amps determine its de accuracy. For 
example, the LM381 op amps shown yield wide band
width; precision op amps would give better de perform
ance. 

In operation, op-amp IC1 controls the tube's cathode 

R, 
15.0k 

current via the tube's grid to hold the inverting input 
equal to VIN. The cathode current, IK, is 

If VIN is OV, then the cathode current is 1 mA. An 
input signal varying between ± 1 V will vary the cath
ode current from 433 to 1567 µA. For a tube-anode 
potential of 25 kV, the grid's voltage must vary from 
-10.5 to -6.5V to produce this range of cathode cur
rent. Because no grid current flows, the anode and 
cathode currents are equal. 

Output op-amp IC2 converts the anode current to 
an output voltage, VouT, which equals 

You zero the output circuit by adjusting V REF2· 

You can obtain the tube from Newark Electronics 
(phone local office). (EDN BBS DI #914) EDN 

R3 
2.00k 

To Vote For This Design, Circle No. 747 
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----1---0 15V 

---.JIJV'---OVREF1 

-=-

R, 
2.00k 
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2(') 7 
-b 6 6VDC 7 200 mA 

Fig I-Because a vacuum physically separates this tube's current-carrying elements, the tube can function safely (if you block the resu lting 
X -rays) as an isolation amplifier across a 25,000V potential difference. 
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"For Your OWN Unified DSP Solution, 
Get a Copy of Spectrum's Latest Catalog." 

The smartest solution to digital signal processing (DSP) is to call Spectrum today. With our 
full line of system boards, processor boards, analog peripherals, even development and 
application tools, you'll be implementing leading-edge DSP systems in relatively no time. 

For your free copy of our Catalog and "Einstein'' 
Poster, write or call Spectrum Signal Processing 
at: 1500 West Park Drive, Westboro, MA 01581 
1-800-323-1842 or (508) 366-7355 (Eastern Office) or 
301-3700 Gilmore Way, Burnaby, B.C. V5G 4M1 
1-800-663-8986 or (604) 438-7266 (Western Office) 
It's a smart move. 

.SPECTRUM 
'-/ '-/ 

Making DSP Technology Easy to Use 

© 1990 Spectrum Signal Processing Inc . Original Einstein photograph by Sanford Roth, © Beulah Roth 

EDN December 6, 1990 
For Catalog and Poster, Circle No. 7 For Catalog Only, Circle No. 8 
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DESIGN IDEAS 

Programmable resistor shifts phase 

Ajoy Raman and K Radhakrishna Rao 
Indian Institute of Technology, Madras, India 

traditional circuit's resistor with a discrete, multiplying 
DIA converter (MDAC), which functions as a program
mable resistor. 

You can replace the fixed RC network commonly used 
for phase shifting sinusoidal signals with a digitally 
programmable circuit. The circuit in Fig 1 replaces the 

With the MDAC in a magnitude-comparison loop, 
the resulting circuit is a digitally programmable, fre
quency-independent phase shifter. For the values 
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ALL RESISTORS HAVE 1% TOLERANCE SET PHI ~ 

Fig I-This digitally programmable phase shifter can replace a fixed RC network. 
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specified in Fig 1, the circuit achieves a phase-shifting 
range of 50 to 179°, with an accuracy better than 1.5° 
over the 400-Hz to 4-kHz range. The input to the phase 
shifter must be sinusoidal and have no de bias. The 
circuit's operation is independent of input amplitude. 

The array of resistors and AD7512 CMOS switches 

o, 

- V 

10k 

Oo 

AD7512 

v 

PHASE-SHIFT NETWORK 

v 
20k B 

6 

5 

To c, 
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I 
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I 
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I 
I _____________________________ J 

SV 

forms a programmable resistor between circuit nodes 
A and B. Its resistance is 

where Q9 through Qo are either 0 or 1, depending on 

10k 
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the state of the 10 CMOS switches in the AD7512 
array. 

An MDAC !C's output must be close to analog 
ground. The MDAC made from discrete devices re
moves that restriction. Buffer op amp IC 1 maintains 
outputs B and B' at the same potential. 

An RC network's phase shift, cf>, depends on the 
network's attenuation factor, ex: 

cf>= -arctan(Vl-ex2/ex). 

The digitally variable resistance, together with ca
pacitor C1, form an RC phase-shift network. An 
MDAC, IC5, attenuates the input to op amp IC2 by 
the factor ex. IC5's setphi input determines ex. 

The circuit's magnitude-comparison loop bridges the 
input and output of the programmable RC network. 
Op-amp IC2 is a half-wave rectifier, as is buffer op-amp 

IC3. Comparator IC6 compares the outputs of IC2 
and IC3. 

Depending on the state of IC6's output, the compara
tor clocks the counter comprising IC7, IC8, and IC9 up 
or down. Consequently, the magnitude-comparison 
loop servos the programmable resistance's value so 
that the phase-shift network shifts phase by an amount 
proportional to ex. When the phase shift is proportional 
to ex, the average-value outputs of IC2 and IC3 are 
equal. At that point, the total phase shift equals 2 x cf> . 

The output filter , IC4, restores the circuit's output 
to the same level as its input. The filter allows the 
voltage across C2 to settle to within a small ac
hysteresis band during each clock period. 
(EDN BBS DI #913) EDN 
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Loop-through amp rejects common-mode noise 

Barry L Siegel 
Elantec, Milpitas, CA 

The video-bandwidth amplifier in Fig 1 (a "loop
through" amplifier) rejects common-mode noise such 

AC 
NOISE 

5.1 k 
Rs 

5V 

R3 
820 SV 

Fig 1-Thi.s video-bandwidth amplifier exhibits a -45-dB CMRR 
at frequencies as great as 100 kHz. 
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as 60-Hz hum. Usually, such circuits consume three 
video amps. The circuit in Fig 1 uses only two video 
amplifiers, yet it achieves a differential bandwidth of 
60 MHz (AmFF = 2) and an ac CMRR in excess of 45 
dB at frequencies as high as 100 kHz. The circuit will 
also work well for AmFF> 1. 

The video amps are current-feedback units, and R2 
and R4 yield an optimized 3-dB bandwidth. You can 
improve both the ac and de CMRR by varying R1• The 
circuit's design equations are 

AmFF~l, 
R:FR4 (select both for optimum bandwidth), 
R1 = R2(AmFF -1), and 
R3 = R4/(AmFF - 1). 

With a ±5V power supply, the circuit has a ± l.5V 
de common-mode range. (EDN BBS DI #915) EDN 
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With over 2,700 products, we've 
got one for you. 

A case in point: 

In 1980, Emerson & Cuming was approached by an 
automotive manufacturer developing new technology to 
mount leadless components to circuit boards. They 
needed a single-component adhesive with high green 
strength, fast cure at low temperatures and a high shear 
thinning index to provide exceptional dot height to width 
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engineers pioneered a new series of surface mount, heat 
or UV-cured adhesives, designed to meet the exacting 
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surface mount adhesives (SMA's) to hundreds of 
customers worldwide. 

Emerson & Cuming offers thousands of standard products 
and the ability to customize for your specific application. 
We have the adhesive, encapsulant or coating you need to 
write your own success story. 

To get a free selector guide or product sample for 
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Analog voltage tracks camera images 

Thomas J Dahlin 
3M, St Pau l , MN 

Fig 1 uses a low-cost, RS-170-output video camera to 
track the vertical position of an object within the cam
era's field of view (FOV). The circuit produces an ana
log voltage which varies with the distance from the 
top of the object to the top of the camera's FOV. For 
example, if the object is near the top of the FOV, the 
output is around zero volts. As the object moves to
ward the bottom of the FOV, the voltage increases. 

The operation of this circuit relies on a lighting setup 
that silhouettes the object against a white background, 
which assures sufficient detection contrast. The object 
is detected by the presence of a near-black video level 
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occurring in the middle of a scan line. The circuit up
dates its output at 60 Hz once per video field. 

The circuit feeds the RS-170 video signal into IC11 

a LM1881 sync stripper. The two one-shots in IC2 form 
a valid-video gate. As Fig 2's timing diagram indicates, 
the output of IC28 is high only during active-video scan 
lines and is low during vertical-retrace and blanking 
times. This signal holds IC3 in reset to prevent the 
circuit from interpreting the black levels present in 
the video blanking interval as an object. 

The LM139 comparator, IC4, detects black level in 
the video signal. The potentiometer RT sets the black 
threshold. The output from the comparator is high 
when a black video level is present. The circuit tests 
the presence of a black object in the middle of each 
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Fig 1-By detecting the presence of a black object in the active-video area, this circuit generates an analog voltage, which corresponds 
to an object's location in the camera's field of view. 
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Outof sightJHfonnance! 

Introducing the Electroni
cally Invisible Interconnect : 
transparent to high frequency 
signals, therefore eliminating 
connector 
induced 
signal 
distortion. 
Until now, 

through Ell is maintained 
because reflection, crosstalk, 
attenuation, signal skew, and 
rise-time degradation are 

reduced to absolute 
m1mmums. 

This unprecedent
ed performance is 
made possible by a 

quality and innovation, is now 
setting a new standard of 
performance - the Electroni
cally Invisible Interconnect. 
Outta' sight! 

the limiting Ell achieves matched impedance 
of the connector to the backplane and 

unique flexible 111r1n®Quality 
microstrip transmis- ~ and Innovation factor for daughter card. 

signal integrity in high speed 
electronic circuits has been 
the connector. The source 
may be matched to the load, 
but an impedance mismatch 
at the connector degrades 
performance. Signal integrity 
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valid video line. ICM latches the comparator's output 
upon receiving a clock edge from IC3• IC58 produces a 
60-Hz rectangular waveform, whose duty cycle varies 
as a function of where a black level is detected in the 
video field. The signal VS resets IC58 at the start of 
each field. The output of comparator latch IC5A sets 
IC58• R1 and C1 integrate the analog output voltage. 
IC6 buffers the output. Although not shown, adding a 

VERTICAL TIMING (VERTICALsYNc = 60 Hz) 

VERTICAL SYNC 
(IC1-3) 

VERTICAL TIMER 1 
(IC2A--{;) 

VERTICAL TIMER 2 
(IC28- 10) 

VERTICAL RESET 
(IC58-4) 

DETECTOR LATCH 
(ICSA-13) I 
INTEGRATOR 
(IC58 - 1) 

---, __ _ 
NOTE: ASSUME TARGET IS IN MIDDLE OF SCREEN 

L 

de clamp to the video input may be required in some 
applications. You can use the clamp burst output from 
the LM1881 to turn on a FET or transistor that mo
mentarily grounds the video input. 
(EDN BBS DI # 908) EDN 
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VIDEO IN 
(IC1-2) 

COMPARE OUTPUT 
(IC4 -1) 

HORIZONTAL SYNC 
(IC1-1 ) 

J 
u 

___ ...... n ... __ ___, L 
lJ 
L __ ___,, 

HORIZONTAL TIMER 1--, 
(IC

3
-7) .... ____ _. 

DETECTOR LATCH 
(ICSA-13) 

Fig 2-The video-tracking timing diagram illust:rat.es the signals at various points in Fig l's cir<:Uit. 

FET-input amplifier settles fast 

Barry L Siegel 
Elantec, Milpitas, CA 

The FET-input amplifier in Fig 1 slews at 700V/µsec 
and settles to within 0.01% in under 200 nsec. You can 
maintain low-offset drift by running both J 1 and J2 at 
the same drain current. Thus, R1 and R2 should match 
to within 1 % resistors. The EL2028 exhibits inherently 
low offset (250 µ V) and drift (3 µVIC). A 10-kn, 10-turn 
potentiometer enables you to null the offset of both 
the FET source followers and the op amp. The dual 
FET must have an loss in excess of 6 mA in order to 
preserve the high slew rate. If your application re
quires the op amp to drive a high capacitive load
greater than 25 pF -a snubber of 100!1 in series with 
a 100-pF capacitor is recommended. 
(EDN BBS DI # 909) EDN 
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15V 
0.1 µF 

f----i_ 

EN2016 

0.1 µF 

'--~-----~~~---~~--1~( ~~l 

-15V 

Fig I-To maintain the ww-offset drift of this FET-input amplifier, 
R,IR2 should be less than 1%. 
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Conditional skip manipulates clock 

Stan Mircea-Raducu 
Research Institute for Computers 
Bucharest, Romania 

By manipulating the clock inputs to the Am2910 mi
crosequencer , you can implement a conditional skip, 
which is not part of the 16 standard sequence-control 
instructions of the Am2910. The advantage of the con
ditional skip instruction is that it leaves the data/ad
dress microinstruction field free while still providing 
a means of conditional branching. The conditional skip 
instruction provides a technique for skipping the next 
microinstruction depending upon the test condition in
puts. For example, at location 51, if the test on the 
condition input passes, the next executable instruction 
is number 53. If the test fails, it will go to 52. 

You can implement either the usual continue or the 
new conditional skip by using the standard Am2910 
continue instruction (code 14) in conjunction with an
other microinstruction field (the skip field). Depending 
on the test input, you generate either one or two clock 
pulses on the Am2910 clock input. For this particular 
design, the normal clock for the Am2910 and the pipe
line register has a 250-nsec period: 150 nsec high, 100 
nsec low (Fig la). When you execute the conditional 
skip and the test passes, the clock for the Am2910 
corresponds to Fig lb, and the pipeline microinstruc
tion clock's period is 300 nsec. Because of the two low 
pulses, the microsequencer advances with two steps 
through the microprogram and executes the skip. The 
instruction on the Am2910 inputs I0 through I3 is the 
continue instruction. 

However, when the test fails, both clocks have the 
normal 250-nsec period just as in (Fig la), and the 

150 100 

_J 
(8) 

100 50 50 100 

(b) 

200 100 

(C) 

NOTE: NUMBERS ARE IN nSEC 

Fig 1-The conditional skip instruction modifies the standard 250-
nsec clock cycle (a) . If the test passes, the two short clock pulses in 
b cause the sequencer to jump over the subsequent instruction. The 
corresponding pipeline clock is 300 nsec (c) . If the test fails , the clock 
is as shown in a. 

microsequencer advances only one step. In this exam
ple, manipulating the clock in 50-nsec multiples simpli
fied the hardware design because the available clock 
on the controller board was 20 MHz. The state machine 
for microclock generation was also easily modified to 
generate the extra low pulse when switching to the 
300-nsec clock period. You can tune this idea to work 
with faster clock rates. (EDN BBS DI #911) EDN 
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Sensor and logic form digital compass 

Brian Grenoble 
Maxim Integrated Products, Sunnyvale, CA 

Combining a Hall-effect sensor with a few ICs provides 
an 8-point digital compass. Four open-collector outputs 
on the sensor correspond to the four cardinal points 

228 

of the compass. The sensor's Hall-sensing action acti
vates one output for each of the principal directions: 
N, S, E , and W. Aligning the sensor with an intermedi
ate direction, such as NW, grounds both of the associ
ated outputs. 

By detecting whether the sensor is selecting single 
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AN APPLICATIONS EXAMPLE. 
While the following example is for air
craft, it could apply to any air, land, sea 
or space system. 

SEQUENCE ONE: The four-pushbutton 
display reads "ENGINE START," "BAT
TERY OK," "FUEL OK ," OXYGEN OK." 
The operator selects "ENGINE START." 
SEQUENCE TWO: The four
pushbutton display now changes to 
read "ENGINE OK ," " HYDRLC OK ," 
"POWER OK," "CHECKLIST." The oper
ator selects "CHECK LIST." 
SEQUENCE THREE: The four
pushbutton display now reads "CHECK 
ICE," "CHECK FLAPS ," " CHECK 
BRAKE;' "SYSTEM OK." In this man
ner, the designer can program in as 
many sequences as required. 
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or dual outputs, the NOR-gate scheme resolves the 
four sensor signals into eight distinct compass read
ings. Following the NOR gates, eight inverters enable 
the system to drive medium-power LEDs. 

The circuit's power supply (Fig 2) operates from an 
unregulated input voltage that can vary between 5.25V 
and 18V. The supply includes a linear regulator, IC1> 
that provides 5V for the LEDs, logic, and low-power 
step-up converter (IC2). The converter generates a 
clean, stable lOV for the sensors, which, if necessary, 
allows the sensor and control/display unit to be located 
yards apart in a noisy automotive environment. The 
sensor operates from 8 to 12V. 

10V 

N 

w 

s 

EOlJT 3 

E 

NOTES: INVERTERS = 7406 
3 - INPUT NOR GATES= 7427 
2 - INPUT NOR GATES= 7402 
TIE ALL 4 SENSOR GROUNDS TOGETHER 
TIE ALL 4 SENSOR V + S TOGETHER 

Inductor L1 determines the actual voltage supplied 
to the sensor. An inexpensive barrel (bobbin) inductor, 
though noisy, suits this application because the control 
section includes no RF-sensitive components. If higher 
efficiency is required, toroidal-core inductors are rec
ommended. The sensor, like any device that responds 
to the earth's magnetic field, should be located away 
from metal structures and electric motors. In most 
vehicles, the windshield area meets this requirement. 
(EDN BBS DI #910) EDN 
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Fig 1-.Based on the operotion of a Hall-effect semor, this digit.al compass illuminates one LED for each of eight directions. 
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Fig 2-The comJHJSs' power-supply circuit converts a 5.25 to 18V, unregulated input to 5V for the LEDs and logic, and provides 10V for 
the Hall-effect sensor. 
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The Graphtec reputation is one of building products that work well and last a 
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compact size and 12 recording channels with a wide array of intelligent functions 
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Design Entry Blank 
$100 Cash Award for all entries selected by editors. An 
additional $100 Cash Award for the winning design of 
each issue, determined by vote of readers. Additional 
$1500 Cash Award for annual Grand Prize Design , 
selected among biweekly winners by vote of editors. 

To: Design Ideas Editor, EON Magazine 
Cahners Publishing Co 
275 Washington St. , Newton, MA 02158 

I hereby submit my Design Ideas entry. 
Name _______________ _ 

Title __________ Phone ____ _ 

Company ______________ _ 

Division (if any) ____________ _ 

Street ________________ _ 

City __________ State ____ _ 

Country Zip ____ _ 

Design Title _____________ _ 

Home Address ____________ _ 

Social Security Number _________ _ 
(Must accompany all Design Ideas submitted by US 
authors) 

Entry blank must accompany all entries. Design entered 
must be submitted exclusively to EON , must not be 
patented, and must have no patent pending. Design must 
be original with author(s), must not have been previously 
published (limited-distribution house organs excepted), 
and must have been constructed and tested. Please sub
mit software listings and all other computer-readable 
documentation on a 51/4-in. IBM PC disk. 

Exclusive publishing rights remain with Cahners 
Publishing Co unless entry is returned to author or editor 
gives written permission for publication elsewhere. 

In submitting my entry, I agree to abide by the rules of 
the Design Ideas Program. 
Signed _______________ _ 

Date ________________ _ 

ISSUE WINNER 
The winning Design Idea for the September 17, 1990, 
issue is entitled "Period-to-voltage converter locks 
quickly," submitted by Tian Jin-Qin of Shanxi Electronic 
Industry Research Institute, Taiyuaun, China. 

Your vote determines this issue's winner. All designs 
published win $100 cash. All issue winners receive an ad
ditional $100 and become eligible for the annual $1500 
Grand Prize. Vote now, by circling the appropriate number 
on the reader inquiry card. 

C + + ''class'' generates 
bit manipulators 

Eric Horner 
Sundstrand, Rockford, IL 

Posted on the EDN bulletin-board service (BBS) is a 
C + + "class" and related programs for generating and 
testing routines that set groups of bits. The class pro
duces a variety of bit-setting routines. You need such 
routines to interface high-level languages to memory
mapped hardware. 

The concept of the C + + class is similar to that of 
Ada's "generic" and Forth's "<BUILDS DOES>" con
structs. These three constructs let programmers devise 
their own defining words. Formulating defining words 
is a cornerstone of object-oriented programming. With 
older high-level languages, programmers are stuck 
with only the defining words, such as Fortran's and 
Basie's DIM statement, that the language's designer 
deigned to include. 

Each time you invoke a C + + class with a set of 
applicable parameters, the class will produce a custom
ized example, or "instantiation," of a certain general
ized program. Note the functional similarity of C + + 
classes to DIM. Each time you invoke DIM in Fortran 
or Basic, the statement produces a unique, named data 
structure according to your specifications. DIM also 
attaches to the data structure the routines needed to 
manipulate the new structure, thereby producing an 
"object." (EDN BBS DI #916) EDN 
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ED N's bulletin 
board is on line 
Call EDN's free bulletin-board service (BBS) at 
(617) 558-4241 (2400,8,N,1) and select /DLSIG 
to get additional information or to comment on 
these Design Ideas. 
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WHY MORE COMPANIES ARE 
PWGGING US INTO THEIR DESIGNS. 
Today the Rayovac 844 
computer clock battery is 
specified by 23 system archi
tects worldwide. Its proven 
reliability safeguards the 
configuration file memory 
in 286/386/486 personal 
computer products, 
especially in power-down 
situations. 

Maintaining voltage is just 
one way the Rayovac 844 
delivers superior reliability. 
It also offers long life, a 3-5 
year span, plus safety no 

The power of innovation 
EDN December 6, 1990 

Power Transition Reliability 
Power On Power Off 

Typical 
6 .0 & 3.6 Volt Solutions 

-50 0 50 100 
Time(msec) 

The 844 ensures IC voltage above the 
critical 3. OV level maintaining clock 
stability and configuration file memory. 

lithium battery can match. 
The 844 is compatible 

with industry standard chip 

CIRCLE NO. 100 

sets: Chips & Technology; 
VLSI Technology; Western 
Digital; Zymos and Intel. 
And it's made in the U.S.A., 
with on-time delivery 
available around the world. 

So plug added reliability 
and service into your 
design. Specify a Rayovac 
844. Call Rayovac's 
Technical Sales & Marketing 
Department for complete 
information and battery 
specifications at 
608-275-4694. 

© 1990 Rayovac Corporation 
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EMllNEER 'S 
GUIDE TO 
'.\t]L-S'fl).:J553 
MODULAR 

Bl S 

Foldout Guides You To Bus 
Testers For MIL-STD-1553 
The Engineer's Guide To MIL
ST D-1553 Modular Bus Testers 
tells you how to use the 1553 Bus 
Tester, which tests and evaluates 
1553A/B terminals and systems. 
The 6-pg foldout brochure describes 
the Tester's capabilities and shows 
you how to economically match test
ing requirements with the proper 
Bus Tester model. 

Test Systems Inc, 217 W Pal
maire, Phoenix, AZ 85021. 

Circle No. 716 

Temperature-Measurement 
Reference Encyclopedia 
Volume 27 of the hardbound Com
plete Temperature Measurement 
Handbook and Encyclopedia offers 
more than 1000 pages of compre
hensive technical and temperature
measurement information. A few 
technical areas discussed in this 
book include custom engineering 
case histories; computer interfaces 
and data loggers; relative-humidity 
measurement devices; and analog 
meters and amplifiers. This refer
ence book also highlights a techni
cal-books library with price listings 
and delivery information. 

Omega Engineering Inc, Box 
4047, Stamford, CT 06907. 

Circle No. 717 
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Digital Multimeters 
Brochure Released 
This 32-pg brochure provides specs 
and descriptions of bench and sys
tem DMMs. A selector guide en
closed in the booklet allows easy 
comparison of various models, from 
battery-powered portables to IEEE 
units. User profiles and applications 
describe the features of comparable 
products. 

Keithley Instruments Inc, 28775 
Aurora Rd, Cleveland, OH 44139. 

Circle No. 718 

Test-Measurement-Control 
Instruments 
This 546-pg catalog features more 
than 12,000 instruments including 
air velocity, flow , temperature, hu
midity, laboratory, gas sound, vi
bration, light, data-logging, and re
cording meters. In the spotlight are 
a 4-color hot-product section and an 
introduction to a wide range of in
struments. 

Davis Instrument Mfg Co Inc, 
Seton Business Center, 4701 
Mount Hope Dr, Baltimore, MD 
21215. Circle No. 719 

Tune Analysis 
Made 

VXIbus Time-Interval 
Analyzer Highlighted 
A 6-pg pamphlet describes mag
netic media, radar, frequency stan-

<lards, and agile radio test applica
tions of a time-interval analyzer. 
The brochure also provides photos 
and detailed color illustrations to 
depict the device's graphics output 
formats. A table located at the end 
of the pamphlet summarizes prod
uct specs. 

Racal-Dana Instruments Inc, 
Box C-19541, Irvine, CA 92713. 

Circle No. 720 

Quick-Reference Foldout 
Features Waveform Digitizer 
A 6-pg foldout describes the Model 
6400 waveform digitizer. This pam
phlet lists specific features of the 
device, as well as details of wave
form processing, analysis, and stor
age. The foldout offers a quick
reference index, which divides ap
plications into transient-, power-, 
and vibration- and structural-analy
sis categories. This list also includes 
medical, seismological, geophysical, 
and sonar applications of the wave
form digitizer. 

Analogic Corp, 8 Centennial Dr, 
Peabody, MA 01960. 

Circle No. 721 

Catalog Offers Efficient 
Guide to Products 
This 13-pg catalog discusses appli
cations of test and measurement 
and video graphics devices and 
transcoders. A combined format of 
tables , photos, and specification 
lists provides a straightforward 
look at waveform monitors, vec
torscopes, and test-signal genera
tors. A business-reply section al
lows you to request additional infor
mation on products, listings, and 
applications presented in the cata
log. 

Magni Systems Inc, 9500 S W 
Gemini Dr, Beaverton, OR 97005. 

Circle No. 722 
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Constant Density Recording 
Strap yourselves in. Get ready for warp 

speed. Our new approach to constant density 
recording has just given disk drive design a 
considerable boost in storage capacity. 

Even better, we've enhanced 
performance while significantly reducing 
board space requirements. 

Key to our unique "building-block" 
thinking is an integrated time base generator 
and a breakthrough programmable active 
filter. The latter-the 32F801 l -is a 

Circle No. 11 for Product Info 

revolution in itself, one that lets you program 
channel bandwidth from 5-13 MHz. 
Continuously. 

A real space saver is the 3204661 
Time Base Generator. It has integrated the 
functions of 4-5 previously needed external 
components and comes in one neat 24-pin 
package. 

Add this capability to your read/write 
channel design and you've got your higher 
capacity mixed-signal IC solution in place. 

Circle No. 12 for Career Info 

Fully designed and compatible. And more 
appreciative of your bottom line. 

To expand the capacity of your next 
disk drive design, contact your nearest 
Silicon Systems representative. Or call us 
for literature package SPD-3. 
Silicon Systems, Inc. 
14351 Myford Road, Tustin, CA 92680 
Ph 1-800-624-8999, ext. 151 Fax (714) 669-8814 
European Hdq. U.K. Ph (44) 79-881-2331 
Fax (44) 79-881-2117 
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Military I Aerospace 
Relays Listed 
The 32-pg catalog spotlights a range 
of relay lines for military and aero
space applications. The catalog cov
ers time-delay, dry-reed, mercury
wetted, magnetic-polarized, and 
general-purpose relays. It also pre
sents a line of relays that includes 
minigrid, T0-5 case, crystal-can, 
solid-state, RF and time-delay de
vices, power monitors, and voltage 
sensors. An index arranged accord
ing to military specifications and a 
cross reference to military part 
numbers help you select parts. 

Struthers-Dunn Inc/Hi-G Co, 
Lambs Rd, Pitman, NJ 08071. 

Circle No. 711 

Catalogs Offer SMDs, 
Capacitors, And Resistors 
The I990-9I Resistor/Capacitor 
Data Book lists a complete line of 
capacitors and resistors. Containing 
more than 700 pages, the book de
scribes aluminum electrolytic, ce
ramic, tantalum, film and variable 
capacitors, fixed resistors, trim
mers, and nonlinear resistors. Each 
section provides a reference index, 
and the book features a cross
reference index of competitors. The 
Surface Mount Device Catalog con
tains a full listing of surface-mount 
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resistors, capacitors, and semicon
ductors. The I40-pg publication 
provides design, performance, and 
specifying data for numerous de
vices: tantalum and monolithic ce
ramic capacitors, aluminum electro
lytic capacitors, thick-film and pre
cision metal-film resistors, high
performance trimmers, miniature 
selector switches, and discrete 
semiconductors. The latest addition 
to the catalog is the section on sur
face-mount semiconductors, con
taining a cross-reference index. 

Philips Components, 2001 W 
Blue Heron Blvd, Riviera Beach, 
FL 33404. Circle No. 712 

• 

• 

• eao• 

Publication Highlights 
Flush-Mounting Switches 
The 8-pg technical catalog of 
switches includes the flush-mount
ing Series 6I bezel version of modu
lar oil and watertight indicators, 
lighted pushbuttons, and 2- and 3-
position keylock switches. Other 
presentations are the membrane 
Series 96, a high-reliability switch 
system, and the all-plastic mount
ing flange for the Series 04. Also 
included are mounting dimensions, 
types of illumination, accessories, 
lens shapes, and colors. 

EAO Switch Corp, 198 Pepe's 
Farm Rd, Milford, CT 06460. 

Circle No. 713 

Brochure Features 
Circuit-Protection Devices 
The I2-pg Circuit Protection De
vices Catalog presents an overview 
of general operating principles and 
application of thermal breakers. It 
describes automatic-reset and man
ual-reset circuit breakers and high
amp automatic- and manual-reset 
circuit breakers in both panel
mount and firewall-mount pack
ages. Other devices listed include 
enclosed diodes and short-stop 
automatic and modified reset I2 and 
24V circuit protectors. Specifica
tions and illustrations complete the 
publication. 

USD Products, 7300 W Wilson 
Ave, Chicago, IL 60656. 

Circle No. 714 

Guides To Bondings And 
Encapsulation Compounds 
These four application selector 
guides deal with adhesives, seal
ants, coatings, and potting and en
capsulation compounds. One chart 
has a listing of more than 30 differ
ent I-component curable composi
tions. The 2-pg guide on thermally 
conductive, electrically insulating 
epoxy systems provides viscosity, 
gel and cure times, service operat
ing temperature ranges, thermal 
conductivity, and application rec
ommendations for I5 grades. It de
scribes both 2- and I-component 
systems. The 2-pg chart for potting 
and encapsulation compounds lists 
the above specifications as well as 
room-temperature and heat curing, 
and UV curing grades. In addition 
to the standard specs, the guide to 
microelectronic resin systems in
cludes sections for adhesives and 
sealants, impregnants, coatings, 
potting, and encapsulation com
pounds. The guide for compounds 
presents a wide range of products 
to meet the varied requirements of 
the electronics industry. 

Master Bond Inc, 154 Hobart St, 
Hackensack, NJ 07601. 

Circle No. 715 
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LITERATURE: COMPUTERS & PERIPHERALS 
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SOLUTIONS FOR 

DATA ACQUISITION ANO CONTROL 
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ANO MULTIBUS COMPUTERS 
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Catalog Presents Computer 
And Bus Products 
This 92-pg catalog divides products 
into the following categories: PC 
data acquisition; VME data acquisi
tion; signal conditioning; and Multi
bus and Unibus data acquisition. 
Six application notes discuss gain 
and resolution, plug-in I/O boards 
vs I/O subsystems, and the Pico
Bus-a flexible I/O Bus. Recent ad
ditions to the product line include 
Direct Connect for laptop-compat
ible data acquisition and EZ-Lab 
temperature-, pressure-, and cur
rent-measurement systems. A glos
sary of terms and an index of model 
numbers round out the publication. 

Adac Corp, 70 Tower Office 
Park, Woburn, MA 01801. 

Circle No. 445 

Brochure Presents 
System Solutions 
This 6-pg Systems Overview bro
chure describes on-line data-collec
tion system solutions. It details how 
the company's integrated systems 
architecture has provided solutions 
for many Fortune 1000 companies. 
The publication describes uses of 
the system for quality control/ 
inspection, material handling, ma
chine monitoring, labor reporting/ 
tracking, inventory control, plant 
and equipment maintenance, and 
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statistical process control. The bro
chure also discusses the company's 
Strategic Alliance and VAR Part
nership Programs. 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Circle No. 446 

Note Deals With STD Bus 
Programming Solution 
Interrupt Handling with STD Bus 
Systems focuses on the program
ming aspects of interrupt handling 
in an STD DOS environment, with 
special reference to the shared in
terrupt and cascaded interrupts. 
This 8-pg application note defines 
and discusses interrupts, interrupt 
configurations, multiple interrupt 
controllers, and many other issues 
related to the Intel 80 Series of µPs 
and the STD Bus. 

Ziatech Corp, 3433 Roberto Ct, 
San Luis Obispo, CA 93401. 
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VMEbus 
Product Shortfonn 

19 
RADSTONE 
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Catalog Presents VMEbus 
Board-Level Items 
This 4-color, 8-pg catalog lists a 
range of board-level, software, and 
development-system products. Pro
cessor boards described include 
68030- and 68020-based multipro
cessor boards, as well as 68010-
based single-board computers and 

68000-based general-purpose pro
cessors. The publication details mem
ory boards for commercial, rugge
dized, and MIL-spec applications as 
well as a selection of SCSI and disk
controller boards. The catalog de
scribes a variety of development 
software for systems integrators 
such as Unix, VRTX32, OS-9, 
VXWorks, and Ada. 

Radstone Technology Corp, 20 
Craig Rd, Montvale, NJ 07645. 
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Charting Your Way 
To Data-Bus Products 
This data-bus product-selection 
chart provides an at-a-glance guide 
to more than 30 characteristics of 
data-bus products for MIL-STD-
1553 applications. Color-coded 
tabulations highlight the 2-sided 
chart, which lists single and dual 
transceivers, bit processors, remote 
terminal units, interfaces, card 
assemblies, and testers. 

ILC Data Device Corp, 105 
Wilbur Pl, Bohemia, NY 11716. 
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Booklet Offers 
Services For VXIbus 
This 8-pg brochure delineates the 
vendor's flexible VXIbus integra
tion services. After stating the 
benefits, the 4-color publication 
identifies the optimal instruments 
for users' applications; subsystem 
and system configurations (includ
ing end-to-end specification); and 
development of customized modules 
and application software. 

Racal-Dana Instruments Inc, 4 
Goodyear St, Irvine, CA 92718. 

Circle No. 450 

Volume Concentrates 
On Data Acquisition 
The Data-Acquisition Handbook, 
Vol 27 (No. 2 of a 6-volume set) pre
sents a plethora of state-of-the
art equipment. The book, which 
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LITERATURE 

features more than 600 pages, cov
ers data-acquisition and engineer
ing software; communications
based acquisition systems; data
logging systems; an expanded line 
of recorders, printers, and plotters; 
industrial-process controls; and sig
nal conditioners. It also covers com
munications products and accesso
ries with an enlarged selection of 
IEEE products. A library of techni
cal books is also listed. 

Omega Engineering Inc, Box 
4047, Stamford, CT 06907. 

Circle No. 451 

Booklet Describes 
Pen Plotters 
This 6-pg brochure features the Ar
tisan Plus 1020 Series of pen plot
ters. The booklet is divided into sec
tions that describe the plotters' cost 
efficiency, performance and through
put, quality output, plotting flexi
bility, computer and software com
patibility, and reliability, as well as 
the company's service and support. 
It examines the three 8-pen models, 
including the E-size model with roll
feed capability. Several 4-color re
productions of drawings illustrate 
applications ranging from architec
ture and mechanical engineering to 
mapping and circuit-board design. 

CalComp Inc, 2411 W La Palma 
Ave, MS 37, Anaheim, CA 92801. 

Circle No. 452 
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Introducing the second international language. Rockwell and Marshall 

present the RC2324AC. The first quad modem to embrace V.42 bis, the new worldwide standard. For modem lovers only. 

CIRCLE NO. 125 
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This advertisi~g is for new and current products. 

Please circle Reader Service number 
for additional information from manufacturers. 

---- 3"x4" 

Build a control system right at the 
point of action for only $279 with 
Basicon's MC-1 i Programmable Mi
crocontroller. BASIC-52 Processor on 
3"x4" PCB; 361/0 lines; Bk-byte CMOS 
RAM; RS-232 interface; 8 interrupts; 
realtime clock; Baud to 19200. Com
plete line of peripherals available, in
cluding power supply, A-D converter, 
opto-isolated terminals, keypad/dis
play, programmer. Basicon, Inc. 
14273 NW Science Park Dr. , 
Portland, OR 97229; 503-626-1012. 

CIRCLE NO. 325 

MODULAR ADAPTORS 

8051 
SEE EEM 89190 

Pages D 1324-1326 

PC based emulators for the 8051 family 
8031 , 8032, 8051 , 8052, 80C152/154132114511452151FA/51GBl5151517/SJS/5371 
552/56216521851 , 80532, 8JC4511552J6521751f752/851 , 8344, 87C451155217511 
752, 8751 , 8752, 055000 + CMOS 

• PC plug-i n boards or RS-232 box . 
• Up to 30 MHz real-time emulation . 
• Full Source-level Debugger wlcomplete C-variable support. 
• 48 bit wide, 16K deep trace, with " source tine trace." 
• " Bond-out " pods for 8051 , 83C552, 83C451 , 83C652, 

83C751 , 80C515/80C517, 83C752. 

Prices: 32K Emulator 8031 $1790; 4K Trace $1495" 

CALL OR WRITE FOR FREE DEMO DISK! 
Ask about our demo VIDEO 

nDHau 51 E. Campbell Avenue 
Campbell , CA 95008 
FAX (408) 378-7869 

CORPORATION (408) 866-1820 
·uson1y 
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1/0 MASTER CARD Series 

COMPLETE DATA ACQUISITION SOLUTIONS 
for IBM PC/XT/AT 

MCP-550 FEATURES: 
I High performance, low cost data acquisition card with multi· 

functions: AJD, D/A, D/I , D/O 
I Maximum sampling rate of 100,000 samples/sec with option 

or 60,000 samples/sec (standard) 
I Industry standard 12-bit resolution 
I 16 single ended or 8 differential AID channels 
I Two 12-bit mon-Olithic multiplying D/A channels 
I ITL compatible 24 D/I & D/O channels 
I Switch selectable analog input range: 0 -1W or + 1W 
I Can be used with MCE· 730: a versatile 16 channel analog 

input multiplexing and signal conditioning card 
I Complete support of vendor application S/Ws, such as 

Labtech Notebook,, ASYST . 
I Low introductory price of •669 ! ! ! 

XELTEK 
764 San Aleso Ave. Sunnyvale, CA 94086 
(408) 745-7974 FAX (408) 745-1401 

Handbook of Quality Integrated 
Circuit Manufacturing 

Robert Zorich 

Here is a comprehensive, practical guide to 
the entire wafer fabrication process from A 
toZ. Written by a practicing process engi
neer, this book provides a thorough intro
duction to the complex field ofIC manufac
turing, including wafer area layout and de
sign, yield optimization, just-in-time 
management systems, statistical quality 
control , fabrication equipment and its setup, 
and clean room techniques. 

March 1991, c. 584 pp., S89.95 (tentative) 
ISBN: 0-12-781870-7 

Call Toll Free 1-800-321-5068 
Academic Press 

Book Marketing Dept #23120 
1250 Sixth Ave ., San Diego, CA 92101 

CIRCLE NO. 327 

VOLTAGE SELECTABLE 
INfERNATIONAL SYSTEM 

Z-UNE TPC 884 

The TPC, a voltage-selectable power distribution 
and control system, can have either 120 or 240 
volt input and output. Designed with !EC-, UL-, 
CSA- and VDE- approved components, operating 
up to 16 amps in Europe and 20 amps in North 
America. Size: 19.0" x 1.75" x 7.0". EMl/RFI 
filtering, spike/ surge suppression and overload 
curcuit breaker protection are standard. Remote 
on/off is optional. 

Pulizzi Engineering, Inc. 
3260 S. Susan St., 

Santa Ana, CA 92714 
714/540-4229 FAX: 714/641-9062 

CIRCLE NO. 328 CIRCLE NO. 329 CIRCLE NO. 330 

To advertise in Product Mart, call Joanne Dorian, 212/463-6415 
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New AFDPLUS 
Advanced Active Filter Design Software 

• Fully Interactive • Menu Driven 
• On Screen Design •Automated Installation 

& Evaluation • Schematic Display & Print 
• On Screen Editing • Integrated AFDSIM 
Introductory price $850.00 (price effective through 01/31/90) 

Call for your FREE DEMO DISK (303)-499-7566 or to order 
AFDPLUS send check or purchase order to 
RLM Research 
P.O. Box 3630 
Boulder CD 80307-3630 

CIRCLE NO. 331 
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Analog Circuit Simulation 
ECA-2 Electronic Circuit Analysis offers the best MonteCarlo 
and Worst-Case analyses with the capability to concurrently plot 
random samples or Min /Max / Nominal values . 

•AC, OC, Transient , Fourier, and Temperature Analysis• Inter
active or batch modes• Full nonlinear simulator• Sine, Pulse, 
PWL, SFFM, and Exponential generators• IBM PC/Mac /SUN 
• Multiple plots • On-line real time graphics - 2 to 50 thnes 
faster than SPICE • Over SOO nodes • Advanced component 
parameters • Component Sweeping • Full editing, built-in or 
external • Detailed 525 page manual 

Call for FREE DEMO! 

~ 
Tatum Labs, Inc. 

3917 Research Part Dr. B-1, Ann Arbor, Ml 48108 
313-663-8810 

CIRCLE NO. 334 

Only a Speclallzed Manufacturer Could Provide 
Versallle and Economic Products 

Woth more lhan 11 years' e~pe11ence 1n this held, we 
proudly ofter you various types or conductive silicone 
rubber pads. rubber pads with m1.1lhcolor and screen 
prm1ing , silicone rubber overlay. rubber pads with 
S<:reenprint1ngonplast1ckeytops,Ormgs, washers, 
inner caps, tubes. etc. and screen printing Ue~•ble 
circuit boards Please contact us lor more 1nlormat1on 

e GENERAL SILICONES CO., USA 
650 W Duarte 305, Arcadia CA 91006, U.S.A. 
Tel: (818) 445-6036. Telex : 3716189 GSCUI. 
Fax: 818-4456084 

Quick, Fast Socket Conversion 
• Convert-A-Socket '" makes it a snap to convert a pro
duction socket to a test socket and vice-versa. 
• Complete line of male/female sockets for LCC, PLCC, 
PGA, PQFP, and DIP circuits. 
• A must if you're inserting circuits repeatedly in low 
insertion force sockets. 
• Quick turnaround on custom engineering services, if 
needed. For a free catalog, contact: Er 
Emulation Technology, Inc. 
2368-B Walsh Ave. Santa Clara, CA 95051 
Phone: 408-982-0660 FAX: 408-982-0664 

CIRCLE NO. 332 

How To Get More 
Emulation for Less 

ORION 8620 ANALYZER-EMULATOR 

• High-Level language/Symbolic debug support • Over 
170 processors supported with the same base hardware 
and software environment • Easy-to-use, powerful 
triggering • Extensive MACRO capabilities • Program 
Performance Analyzer • Built-In EPROM programmer 

Go ahead and compare. The 8620 Analyzer-Emulator 
gets your product to market faster and costs less. Base 
prices start at $5080. Send for more information and 
free demo disk. 

Toll Free 8001729/7700 
or 415/32718800 INSTRUMENTS 

180 Independence Dr., Menlo Park, CA 94025 
CIRCLE NO. 335 

PC/AT™ COMPATIBILITY ON MULTIBUS 
In 1989 our MAT286™ SBC brought PC-DOS to Multibus I. 
Since then no competitor has come close in terms of features, 
price. or technical support. We've added capabilities, such as 8 
megabytes of onboard EPROM capacity, MATxSSD Solid-State 
Disk software. EMS 4.0, and low power CMOS components. Now 
we are announcing our new MATxSYSI02 daughter-card with 16· 
bit VGA and LCD flat-panel intertaces, 1-1 interleave MFM/RLL 
ST506 hard-disk/floppy disk controller, and a PC/AT Bus 
short-card adaptor. And. yes, we are working on MAT386, the 
386-based Multibus AT that will be compatible with the 286-
based standard, MAT286. 

Phone (408) 253-0250 for more information. 
Single Board Solutions, Inc. 

20045 Stevens Creek Blvd, Cupertino, CA 95014 
PC/AT™ IBM 

CIRCLE NO. 337 CIRCLE NO. 338 

PCB and SCHEMATIC C.A.D. 

EASY-PC 

•oo• 
"' 

New Version:- with 
Laser Printer Output 

•Runs on PC/XT/AT/386 
with CGA EGA or VGA. 

~~~.c 
l• TILllJ 

• Des ign Single si ded, 
Double s ided and 
Multilayer b-Oards. 

• Provides Surface Mount 
support. 

• Standard output includes 
Dot Matrix printer, Laser 
printer, Pen Plotter , 
Photo-plotter and N.C. 
Drill. 

•Award winning EASY-PC 
is in use in over 5000 
installations in 50 
countries world-wide. 

• Dealer Em1uiries welcome. 

FAST Professional Quality Output at an Affordable Price 
Please write, phone or fax for full details :- .. 

Number One Systems Ltd • .&. 
REF: EON, HARDING WAY, ST.IVES, HUNTINGDON, 
CAMBS, ENGLAND, PE17 4WR 
Telephone 
USA:- 01144480 61778 
lntnl:- + 44 480 61778 
UK :- 0480 61778 

AMERICAN EXPRESS 
VISA 
MASTERCARD (ACCESS) 

CIRCLE NO. 333 

Facts about 

' 500,000 
ICs and Semiconductors 

at Your Fingertips 
Cahners CAPS is the newest component 
search and selection tool tor electronic 
design engineers: 

• PC-driven, CD-ROM-based 
• Includes unabridged 

manufacturers' datasheets 
• Represents more than 450 

manufacturers worldwide 
Call toll-free: 1-800-245-6696 

c A H N ' • s 275 Washington Street 

0·11 
Computer Aided 
Product Selection 

Newton, MA 02158-1630 
Telephone: 617-558-4960 
Facsimile: 617-630-2168 
Telex : 940573 

CIRCLE NO. 336 

Software 
to release 
your 
creative . 
genius 

ELECTRONIC ENGINEERS CALL FOR 
YOUR FREE MAC & MSDOS CATALOG 

• AC/DC circuit analysis • Logic simulation 
• Active & passive filter • Root locus analysis 

design & analysis • Microstrip design 
• Engineering graphics • Thermal analysis 
• Signal processing • Statistics/ More 

n:TTJ Engineering 
~ Professional Software 

To order call toll free 1 - 800 - 229 - 0283 
2023 Chicago Ave ., Ste. B-13, Riverside, CA 92507 

CIRCLE NO. 339 
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LOW COST 
INTERFACE 
CARDS FOR 

PC{JCT/AT 

Pl !liH\ '"!! --- ,.._,, ,.. ""' "'" •"' ~ ~ ·. 
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I RS-485/422 Card [PC485] $95/1251 
: ~~i~r'1M;:B~':tkc::!0S6~~ 4·~~ ~~~!~io~s:m~t:Rl.:6s. 
: g991 ~rri;:~e;c't;:s~~~;:~~~~:';~C:1s~~~~tii~1~ai'W!.vm«=J:~~'>~O 

!IEEE-488 Card [PC488A] $145 I 
: ~i~~?i~m~J~vlcr~ ~~~:'i:C~ :,3a~~~j ~o~:~~~:ti?n f50~ram in BASIC. 
• Mlttlable IRQ (l:A}. EMA channel I or 2. Up to fo ur boards per compu1er. 

: VQmf~~ir~~i~~dC~~;!i~;,e~!~;:ti~~;~~h'N~~: ci~r-.i~~i 1A. 
- <f88 card [PC48lr 

With Built-In Bus Anal zer 445 
• Software Support for BASICA, QuickBASIC and GWBASIC. 
• Addi1ional libraries for C, Pascal. FORTRAN, Autmbly available. $50 (all) 
• Powt rful inenu-drh·en BUS ANAL · while 488 

programs or commands are executed; F ppini, Bnak 
points, real time bus data captutt (4K uttn loggling. 

• Complelt Conlrolltr I Talktr / Usttner n NEC.7210. 
• Compatible with Ni 's GPIB-PCll card. (TMS.9914 based card· $345). 

I Stepper Motor Card [PCL 738] $3951 
• Capable of independent and simultaneous control of up 10 3 slepper mot on. 
• Programmablt spttd from 3.J PPS t0 3410 PPS; Built-in acceleration control. 

: ~~efs~!:t~o~e~rd~/~~~~1i::~~~u~~lt~d~JesCSfYb\~ 1 :~~11:~n~rt . 
MC / VISA / A.M EX Calltodayfordata.~hu.tsl 

B&C MICROSYSTEMS INC. 

7i:t {40A)93o~SS·i f u"~~(:.~~)~:rs~ff 
CIRCLE NO. 340 
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ANALOG FILTERS 
•Low Pass 

•Sharp Cut-Off 
•Passband Flat or 

Sin xix corrected 

PASS BANDWIDTHS 
From To 

7 kHz (min) 30 MHz (max) 

\- ~ 
Phase Equalised Phase Equalised 

( LARGER FIL TE AS TO 40MHz) 

FOR 111!11 FILTERS 

Phone TEA 914 763 8893 
CIRCLE NO. 343 

Filters for AID Converters 
Frequency Devices digitally programmable 
and fixed frequency anti-alias filters represent 
the latest in linear active filter technology. 
These analog filters combine stability, low dis
tortion, wide dynamic range, and tight gain/ 
phase matching with the flexibility of digital 
tuning that is required in today's data acquisi
tion systems. There is also a wide choice of fil 
ter types including Butterworth, Bessel , Ellip
tic and Linear Phase. 

Frequency Devices 
508-374-0761 

CIRCLE NO. 346 

Schematic and PCB Software 
Create and revise schematics and PCBs quickly and 
simply with HiWIRE-Plus"' and your IBM PC. Use 
symbols from HiWIRE-Plus 's extensive library, 
modify them, or create your own quickly and pain· 
lessly. Netlist , bill-of-materials, and design-checking 
utilities are included. HiWIRE-Plus is $895 and 
comes with a thirty-day money-back guarantee. 

Wintek Corp. 
1801 South St. , Lafayette, IN 47904 
(800) 7 42-6809 or (317) 7 42-8428 

CIRCLE NO. 341 

EXTRUDED ALUMINUM 
PANEL MOUNT ENCLOSURES 

• Depths 6" & s· 
•Any depths. 10 or more 
• Sllln. elm anodize 

Pnlsh 
•Lock-In p1nal-mount 
• Modlflc1llons ind 

DIN STANDARDS screen printing mll1bl1 
Bezel caoe FREE CATALOG 

48 x !Ii mm 44 x91 mm 13t~ 
72x144mm 67x136mm 
96 x 192 mm 91 x 184 mm 
96 x !Ii mm 91 x 91 mm 555 Marion Road 

184 x184 mm Columbus, OH 43207 
6141445-8433 

CIRCLE NO. 344 

WE'RE BENDING THE RULES FOR CIRCUIT DESIGNERS 

BEND/FLEX™, the bendable board 
material flexible enough to bend into 
any multi-plane shape. Eliminates 
stiffeners, flex-hardboard connectors. 
May reduce cost of two· and three-plane 
interconnect systems by as much as 30%! 

Rogers Corporation Composite Materials Div. 
Rogers, CT 06263. (203) 774·9605. 

CIRCLE NO. 347 

LEMO'S NEW CIRCULAR 
CONNECTOR CATALOG 

LEMO's new ci r
cular connector 
catalog high
lights expanded 
shell and insert 
designs. Insert 
configurat ions 
are available in 
single, multi or 
mixed designs 
including signal , coaxial, triaxial , high volt
age, fiber optic and flu idic/pneumatic. 
Shell styles are available in standard 
chrome plated brass, anodized aluminum 
or stainless steel. 

~ LEJ/IDIJ!l§l;fJ lli!lI: 
P.O. Box 11488, Santa Rosa, CA 95406 
Phone (800) 444-LEMO, Fax 707/578-0869 

CIRCLE NO. 342 

DS-51 µPDEVELOPMENrSYSTEM CEIBO 
DB-51 µP DEVEWPMENf BOARD 
MP-51 µC AND EPROM PROGRAMMER 

IN-CIRCUIT EMULATORS AND BOARDS 
Suppor11 ng : 803112, 8 0C31 / 2, 80CS112/318, 8 0C51 FA, 80CS1FB, 80C51 FC, 
80C51G B, 8044, 80C154, 80C321, 80C451, 80C521, 8 0C528, 80C541 , 
eocsso, 80C552, 80C582, 80C652, 87C654 , 80C751, 80C752, 80C851 , 
86C41 0 • nd olhua. 

µC, EPROM AND PLO PROGRAMMERS 
Programming the most popuh1r devic~: 2716 lo 27512 NMOS and CMOS, 8751 H, 
8751BH, 87C51, 87C52, 87C51FA, 87CS1FB, 87C5 1FC, 87C51GB, 8744, 
87C75, 87451, 17550, 87C528, 87C652, 87C854 , 87C751, 87C752 , 87C851 , 
87C257, 88C257 in d o ther•. 

US A: ISRAEL: 
105 GLEASON RO. 
LEXINGTON MA 02173 

MERKAZIM BUILDING 
P.O.BOX 2106 HE RZELIA •mo 

TEL: 617 ·863·9927 FAX: 617·863·960 TEL: 972-52-55387 FAX: 972-52-553297 

CIRCLE NO. 345 

PLD Design 
Software 

Get Started with CUPL™ for only 
$149.95 

Now you can have a PLO Starter Kit 

that gives you all the horsepower that 

the CUPL PLO compiler offers, at a 

fraction of the cost. For more infor

mation, call 1-800-331-7766 or 305-

974-0967 · LOGICAL 
DEVICES, INC. 

CIRCLE NO. 348 
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MacABEL 
PLO Design on the Apple Macintosh! 

Data I/O's industry-standard ABEL PLO design package is now 
available on the Macintosh, exc..lusively from Capilano Computing! 
• Use Boolean and integer equations, state machines and truth tables 
to descnbe your design • Communicates directly with any senal PLO 
programmer • Best device support in the industry, including ALTERA, 
AMO, ATMEL, CYPRESS. GOULD, HARRIS, ICT, INTEL. LATTICE, 
NATIONAL, RICOH, SAMSUNG, SGS, SIGNETICS, SSS, Tl , VTI and 
others • Interactive "in-circuit" schematic entry and simulation when 
used with DesignWorks 

Call (604) 669-6343 today tor your fre e demo kit ! 

Capilano Computing 
FAX (604) 669-9531 

CIRCLE NO. 349 

BIG PlANS 
SMALL BUDGET ?? 

Development Tools for 
6805, 68HCOS, 68HC11 

TECI~ 
SPEAK WITH THE ENGINEERS 

The Engineer's Collaborative, Inc. 
Rt 3 Box BC Barton, VT 05860 
TEL: (802) 525-3458 
FAX: (802) 525-3451 
Toll Free (800) 336-8321 ext. 101 

In-Circuit Emulators 
Simulator/Debuggers 
Leaming Tools 

Programmers 
Compiler/Assemblers 
Terminal Emulators 

CALL US TO HELP YOU SELECT YOUR TOOLS 
CIRCLE NO. 752 

Design: 
1 ~ i~~~u:t,~y-st~ndard--· -
I language for PLDs 

With new ABEL-PLD 
at just $895 :J: 

• 150 PLO architec
tures supported 
(over 4000 devices). 

• Uses ABEL'" Hard
ware Description 
Language (Al IDL). 

• Intelligent synthesis 
and optimization. 

• Upgradable lo full 
fealured ABEL. 

Call for your FREE 
ABEL-PLO demon
stra tion diskelle. 

1-800-247-5700 

*U.S. list price on ly. 

DATAl/O 
Corporation 

8051 Emulator - $1250 
d2i:CE is a low cost, Full Speed, real time 8051 
Emulator .. Powerful user interface for Hi-level 
multi-window source code debugging. Uses 
IBM-PC COMl/2. No Slots! Portable, fits in 
shirt pocket. Assembler and test bed included. 

Cybernetic Micro Systems 
PO Box 3000 • San Gregorio CA 94074 
Ph: (415) 726-3000 • Fax: (415) 726-3003 

CIRCLE NO. 350 

Menu-driven software 
package for your PC 

JUNIOR - $125 
Take, store, retrieve, print data - perfect for Design 
Engineers 
LEVEL 2+ - $549 
Data acquisition plus: experiment control, data analysis. 
The complete package. 
FREE Demo Disk. Money-back guarantee 

Unkel Software inc. 

62 Bridge St. Lexington, MA 02173 (617) 861-0181 

CIRCLE NO. 753 

PLDs and memories 
with the ]ow-cost 212. 

• Memory cards for 
easy updates. 

• Extensive editing 
capabilities. 

• Compatible with 
JED EC standard 
programming files . 

Call for your FREE 
15-day trial AND 
ABEL-PLO demon
stration diskette. 

1-800-247-5700 

DATAl/O 
Corporation 

For Safely Stomg, Organizing, Archiving and Transponing Your~ 

Our handsome, CrushproOf, Dust·Tq,t, Snap-fastened IC Storage ab.lms 

wOh ESOprotection8"'1heperlect_,fo<physicalyand

protec:ting you<-,., of MASTERS, MOOS, REVS and samples. 

Pfocb:t Model Size ChipCapaclty{OfP) Fe.abeS ! Pnces{l -4) 
.,... 1'1M13IP"' .... ~ 

Cl'llpS.il•""j_100J?"x10" 528 264 7fl 56 Ma1u1TMJmlCstor999 l s1us 
ChipStoie"'I 200 !r.10" 264 132 38 28 ComblnatlonlC & ! $1 6.95 

1c--~~!-,-'_.___,f..,.,-' -'~''"'~runes dl5ket11 siorage _ L 
Ct11pCa1ry"' 300 S't6' 120 7'0 19 12 BrillcaslsaelC~ 5 12.95 

OlipPocket"'' "llO 3· x 4' 55 le 7 5 Slurtpoelt1t111t S 695 

iTOI ~~~~~~~~~~~~ 
ENTERPRISES PO Bo• 50. New!onH!gnla>101 MonoclluHl11 02161 (617)332 · 1010 

CIRCLE NO. 751 

UNI PRO, 

. _.) 

TOTAL RECALL 
Fairchild's new MIL-STD-1553 Data 
Logger/Processor (DUP) with our 
DBMC captures and processes unlim
ited quantities of 1553 bus traffic with 
full error and timing 
information in an IBM 
PC/AT compatible 
environment. 

FAIRCHILD 
DEFENSE 

Marketing: (301) 428-6629 • Telefax: (301) 428-6885 
20301 Century Boulevard• Germantown, MD 20874-1182 

CIRCLE NO. 755 CIRCLE NO. 756 CIRCLE NO. 757 
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IEEE-488, (GP-IB, HP-IB) CABLES 

• Reliable gold plated contacts. 
• Durable metal connectors. 
• High strength strain reliefs. 
• Two shields for high noise immunity. 
• Custom lengths at low prices. 

r~ Capital Equipment Corp. 
~~~~ Burlington , MA. 01803 

Informative catalog 800-234-4232 
Applications help (617) 273-1818 

CIRCLE NO. 758 

-
=- 0 r ~ ~/--~ 

- ~o;o,;~~ 
• 24 Channels 
• Expansion to 72 channels 
• 16 Levels of triggering 
• 16K samples/channel 
•Variable threshold levels 
• 3 External Clocks 
• 12 Clock Qualify lines 

$ 799·12100 (100 MHz) 
$1299-27100 (100 MHz) 
$1899-27200 (200 MHz) 

UNIVERSAL PROGRAMMER 
PAL 
GAL 
EPROM 

~~6~oM \fil\L· 
87C51... _::.. .;_ $475 
874x 

Sns PALs 4 Meg EPROMs 
26V12 & 22V10 Gals 

FREE software updates on BBS 

GANG PROGRAMMER 
• 4 32pin Sockets (8 Socket option) $215 
• 2716-27010 EPROMs 

Call - (201 ) 994-6669 
I Link Computer Graphics, Inc. 

l'lt, 4 Sparrow Dr., Livingston, NJ 07039 FAX:994-0730 

A 3"x 5" Single Board Computer 
with FREE C Source Utilities! 

30-Day Money-Back Guarantee! 
8051 type architecture • Optional Real Time 
Siemens 80C535 Clock 
40 Digital 1/0 Lines • Over 40 F~.E.E C 
2 RS232 Ports and 1 Source Ut1ht1es 
RS485 Port 
8·Bit A/D with 8 
multiplexed inputs 
Power Supervisory 
Circuits 
SK or 32K RAM / 32K 
or 64K EPROM 
5x4 Keypad Encoder 

Call Today! 

TRI·L DATA 
SYSTEMS, INC. 

524 Cooke Street, 2nd Floor 
Honolulu, HI, USA 96813 

(808) 545-34 t 5 

(800) 245-87 45 

CIRCLE NO. 759 

• Easy to learn & use 
• Windowed Interface -

user configurable 
• FAST! Download -

< 3 sec. typ. at ttSKB 
• Source Level debug 

• A 4K frame !race bullerwilh advanced searching capabiliies. 
• Hypertlnke<I On·line help guides you lhrough lhe emulalioo process. 
• Best Pertormance Analyzer ~ lhe ir<luslry. 

• lceMASTER connects easiy lo your PC, requi es no disassemb~. or expansion 
slots. Wor1<s on any PC (DOS or 0$12), MicroChann~ or EISA. Even laplops! 

• Supports more lhan SO differenl 8051 lam l~ derivatives. M68HCI 1 support 
v.;11 be avaiable ear~ in 1991 . 

• Try lceMASTER risk he! Salislaction Guaranleed or relum lor a full refund!! 
• Call loday for free demo disk and ask about a tree 8051 Macro Assembler! 

(800) METAICE (800)638-24.2 

' ' LMdaLink' - ·. · 
' j Corporo l1on • 

Metal.fl Co<Jxr<arion P.O. Bo1 r32'! Clwder, IJ. 852~· 132'! 
16021926--0797 FAX !60~926- 11 98 TELEX ~998050MTl.NK 

CIRCLE NO. 762 

Rf LIABILITY 
AND MAINTAINABILITY 

PRfDICTIDN AND fMfCA 
AN ALYSIS SOFTWARE 

Hundreds have used this leading 
computer-aided engineering software 

since 1982. 
Powertronic Systems offers software to predict Reliability 
and Maintainability and for Failure Modes Effects and 
Criticality Analysis . Hundreds of users have selected from 
PSl's large, versatile and integrated software family for 
military and industrial equipment and for both electrical 
and mechanical systems And , data inputs to these sro
grams may be interactive or batch mode from other AE 
or database programs. 
Programs implement MIL-STD-1629 ; MIL-HDBK-217 
including E Notice 1; and MIL·HDBK-472. 

Powertronic Systems, Inc. 
P.O. Box 29109 New Orleans 70189 
(504) 254-0383 FAX (504) 254·0393 

Analog Designers ... 
COMTRAN ' is 

r; l"lt_I_ I v " Now On 
'' ±!: _h '! .. The 386N ! 

OO'T l,.llDI 

! '.'i • COMTRAN® is 
jl-1 

t- " 
fast. Each plot here ,;--

~ • " was generated on 
!1-1 .. screen in 6 seconds . 
•;-- H .. Optimized in under 

'" ·-· ·- 3 min. with 25 MHz 
386/ 387 (or HP 310). 

• Interactive, intuitive AC circuit analysis with 
component entry, editing, analysis, optimization, and user 
scaled Linear/ Log graphics in one program. 
• Can create, capture and analyze time domain data, then 
use it to stimulate your circuit and plot the result in either 
time or frequency domain. 
• Modular-Ready-to-use packages start at under $1000. 

E·~~liil!tl Integrated Software / 

A Division of Jensen Transformers, Inc. 
10735 BURBANK BLVD, N. HOLLYWOOD, CA 91601 
FAX (818) 763-4574 PHONE (213) 876·0059 

COMTRAN Jensen Transformers, Inc. • 386 ™Intel Corporation 

CIRCLE NO. 760 

"Best Value" in PCB Design 
Tango '" sels lhe pace in PC-based circuit board design 
wi1h an easy-lo-use, pop-up menu interface and 
powerful fealures including I mil resolulion , 
full SMT suppor1 , DRC, Gerber and 
Pos1Scrip1 '" ou1pu1, fas1 high
complelion au1orou1er, and pho
toplot previewing. Configure 
your personal PCB design s1a1ion 
from our selection of enlry-level 
and experl 1ools, s1ar1ing al 
jusl $595. 

See for yourself why engineers raied 
Tango 1he "Bes1 Value" in PCB design al CAD 
Showdown '89. Rich func1ionali1y, one year's 
updates, free tech suppon and BBS, plus our 30-day 
guarantee. Call 1oday. * FREE EVALUATION PACKAGE 
... 800 433-7801 619 ;s4-IOOO 619 ;;4-1019 Fax 

ACCEL , .. Technologies • 682; Flanders Drh·e • San Diego, CA 92 121 USA 
International prices may vary. Con I act us for the dis1ribu1or nearest )'OU . 

CIRCLE NO. 763 

Designing digilal syslems? Wilh today's fasl edges, chances are 
good you've gol lransmission-line problems. 

LineSim rs a new lool jusl for lransmrssion·line design. 
II fealures: • a push-button schematic 

• ~vo PCB impedance calculalors 
• models for ma1or device fam ilies 
• an oscilloscope display 
• a totally 1nterachve environment 

LineSim shows you your signals when ii makes lhe mosl sense: 
before you build boards. And it'll teach you more about how 
1ransmiss1on lines work lhan a whole pile of dusly books. 

$595 Requires IBM PC with EGA 

P.O. Box 3578 Redmond, WA 98073-3578 (206) 869-2320 

CIRCLE NO. 764 CIRCLE NO. 765 CIRCLE NO. 766 
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RS-4 2 2 I RS-485 
Boards for AT, 
Micro Channel 

RS-422/RS-485 asynchronous 
serial communication boards from 
Qua tech available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 

Call fo r our free 
PC Interface Ha ndbook: 

1-800-553-1170 

Cjl OUATECH 
662 Wolf Ledges Parkway 

Akron. OH 44311 

PC-AT, Micro Channel, and PS/2 are trade
marks or registered trademarks of IBM Corp. 

CIRCLE NO. 767 

INDUSTRIAL 
THERMOSTATS 

Snap-action 

t h erm os ta t s 

provide 

q uick make 

or break of 

current in 

t emperatu re-critica l devices. Compact, 

surface moun ted, reliable. Some models 

op en on temperature r ise, others close, 

at fixed se t points be tween 35°F and 

500°F. Attractive quanti ty discounts. 

Litera t ure, free sample, an d 

quotations. Availab le from stock. 

Selco Products Co. 
7580 Stage Rd ., Buena Park, CA 90621 

213/921-0681, 714/521-8673 
800/229-2332 

CIRCLE NO. 770 

1HR.OW AWAY YOUR. 
IN-CIRCU'IT EMULATOR 1 

TDS9092 
FORTH 
control 

computer 

Powerful 4" x 3" single-board computer, based on 
the CMOS HD6303Y uses high-level easy Forth 
language on board - no need to emulate! Up to 
16K RAM, 32K RAM/PROM, 2K EEPROM. 
Attach keyboard , led , 12C peripherals. Built-in 
interrupts, multi-tasking , watchdog timer, editor 
and assembler. 35 1/0 lines, two RS-232 ports . 6 
- 16 volts operating at 3ma. Optional data-logging 
module : 10-channel, 10-bit or 8-channel, 12-bit 
ND , 256K RAM, D/A, date/time clock -- low-power 
mode lasts one year on 9v battery ! ~ lots 
of ready-made software solutions. Program with 
PC. Over 4000 are in use world-wide for machine 
control, data - logging , inspection , factory 
automation, robotics, remote monitoring, etc ... 
30-day sale-or-return. 

Waveform 
20MHz-32K 

$1290 

The WSB-100 Wave Form Synthe
sizer Board from Qua tech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 

Call for our free 
PC Interface Handbook 

1-800-553-1170 

gauATECH 

CIRCLE NO. 768 

Little Giant™ 
C Programmable Controller 

This shirt pocket 
sized computer 
interfaces directly 
to the outside 
world. Use it to 
control anything. 
Instantly program
mable using your 
PC with Dynamic 
C. ROM and bat
tery backed RAM to 1024k bytes. 8 Channel, 10/ 
12 bit, ND with conditioning. High voltage and 
current drivers. Battery backed time and date 
clock. Watchdog and power fail. 4 serial channels. 
24 parallel 1/0 lines. Timers. Integral power supply. 
Terminations for field wiring. Expansion connec
tor. Plastic or metal field packaging available. 
OEM versions from $199.00. 

Z-World Engineering 
1340 Covell Blvd ., Davis, CA 95616 

(916) 753-3722 
Fax: (916) 753-5141 

CIRCLE NO. n1 

*New windows 3.0 compatible software. 

• 48 Chnnls @25MHz x 4K word deep 
• 16 Trigger words/16 level Trigger Sequence 
• Storage and recall of traces/setups to disk 
• Disassemblers available for: 68000, 8088, 8086, 

6801, 6811 , Z80, 8085, 6502, 6809, 6303, 8031 

NC/ 0 6438 UNIVERSITY DRIVE, 
HUNTSVILLE, AL 35806 

(205) 837-6667 

Quatech synchronous/ 
asynchronous seria l boards fo r 
PC-AT and compatibles suppor t 
RS-232, RS-422, and RS-485 
communication. 

Call for our free 
PC Interface Handbook: 

1-800-553-1170 

Cjl OUATECH 
662 Wolf Ledges Parkway 

Akron. OH 44311 

PC-AT and PC are registered 
trademarks of IBM Corp. 

CIRCLE NO. 769 

Consistency 
is 

key 
••••• 

to the power of 
EON Product Mart 

CIRCLE NO. 772 

•Quick pulse pgms. eight 1 Mbit EPROMs in 40 sec. 
• Stand-alone or PC-driven • 1 Megabit of DRAM 
• RS-232, parallel in & out ports • Made in U.S.A. 
• Binary, Intel hex, & Motorola S formats • A9 Identifier 
• 100 user-definable macros • 2 year warranty 
• Information, call (916) 924·8037 • Single pgmr. $550 

NEEDHAM'S ELECTRONICS 
4539 Orange Grove Ave. • Sacramento, CA 95841 

:C (M-F, 8-5PST) C0 
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EMI? 
Take One - Pass FCC 

Now in the USA the patented Filmac® EMI 
filters from Japan. Find out why 
they are used by most big Japanese 
makers to pass FCC class B. 

Low cost 
Capacitor like construction 

• Distributed low pass filter 
• Sales over 1 million pcs /month 
• Better results than built up filters 

Free! 26 piece sample kit. Call today. 

800-899-7888 
Zyrel,lnc. 
1900 McCarthy Blvd. 
Suite 201 
Milpitas, CA 95035 

CIRCLE NO. 776 

Facts about 

500,000 
ICs and Semiconductors 

at Your Fingertips 
Cahners CAPS is the newest component 
search and selection tool for electronic 
design engineers: 
• PC-driven, CD-ROM-based 
• Includes unabridged 

manufacturers' datasheets 
• Represents more than 450 

manufacturers worldwide 
Call toll·free: 1-800-245-6696 

CAHNERS 

~ 
~ 
Computer Aided 
Product Selection 

275 Washington Street 
Newton. MA 02158-1630 
Telephone: 617-558-4960 
Facsimile: 617-630-2168 
Telex : 940573 

CIRCLE NO. 779 

TLXOlA 
inserts a telex 
in your PC 

Telex interface with double or simple 
current (V11 , V24 /28) •Processor Z180 
• Battery backup RAM memory • 
2 aux iliary serial ports • PC-AT-XT, 
PS /2 30 or compatibles • Complete 
with communication software • 
Manufacturing license available. 
EXOR, PO. Box 548, West Chester, OH 
45069, USA. Fax: 513-874-3684 
Phone: 513-874-4665 

EXOR 
Electronic R&D 

CIRCLE NO. 782 
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Analog Circuit Simulation 
SPICE SOFTWARE FOR PC AND MACINTOSH COMPUTERS 

-;:,:;•;.:.:t:!: ~~;i.,.. IQl 

~!en~~:;hlor (SJICXI> 
rui- rn 111 J 

~~ ::::~k '~, 
111~- 1 r11 .. 
Dwr•t .. 

Schematic Entry Model Libraries 

lntusoft brings Schematic Entry, High Perfor-
mance SPICE Simulation, Extensive Model 

Libraries, Model Generation From Data Sheets 
and Graphics Post Processing to the Average 
User at Affordable Prices. Starting at $95 for 

lsSP1ce, complete systems are available for $790. 

lsSPK:E $95, The complete SPICE program for all PC and 
Macintosh computers. Performs linear and nonlinear DC, AC, 
Transient, Noise, and Fourier analyses. Special extended 
memory versions, lsSPICE/286 $210, and lsSP1ce/386 $386, are 
available allowing large circuits (>3000 components) to be run. 

SP1ceNET $295, Schematic Entry program. Generates a 
complete SPICE netlist usable with any SPICE program. 
PRESP1Ce $200, Extensive model libraries, Analog Behavioral 
models, Monte Carlo analysis, and Parameter Sweeping. 
INruScoPE $250, Interactive graphical SPICE post processing 
program. Displays, manipulates, and measures waveforms. 
Produces report qualtty hard copy output. 
SP1ceMoo $200, SPICE model generation from data sheets. 
Create an unlimited number of models for Diodes, Transistors, 
JFETs, MOSFETs, and Power devices. 

30 Day Money Back ~ P.O. Box 7 10 San Pedro, 
Guarantee intusoff CA 90733-071 o 

Tel. (213) 833-0710 Fax (213) 833-9658 
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X.25 SDLC 
QLLC HDLC 

ADCCP PAD 

• C source code 
•ROM-able 
• Full porting provided 
• No OS required 

GCOM, Inc. 
1776 E. W ashington 
Urbana, IL 61801 
(217) 337-4471 

Specialists in Computer Communications 
FAX 217-337-4470 
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There is a Difference. 
li/etim£ Free Updates 

PLD-1100 
$798 

1--=--_::-c;). --......... B 
l;;.'.J .......... __ -...... __ 

A programmer is not just anotlter programmer. That is 
why BP Microsystems is commited to bringing our 
customer.; the highest quality programmers at an 
affordable price. The PW.1 100 Logic Progranuner 
supports virtually every 2(). and 24-pin logic device 
currently available. And, all of our programmers include 
free upclales to support future chips as they become 
available and an unconditional money back guarantee. 

BP~ 
1-800-225-2102 

(713) 481 · 9430 
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--
• Programs EF./EProms. Flash Eproms, ZPRams, lnlrl Micros, Mrmory Carrls. 
• Sland·Alonr Modr fo r Ef/EProms and Memory Card Duplication/ Verify. 

• ~;1:0S~~r.1.:1.~~~~~~~-~tg11~~ 1<f~~t~~~.~~5~~~~~5bn61. 
• Accepts dedicated modules: Mrmory Carrl Programming Module (Seiko, 

;r~~~J~~~~ :u';1i~~!~~r1:1;ctck~~~~ s~~~a~~u~ ~~~~;0~\:5 · 
• Can be operated with any rompu1er containing an RS..232 ffrial port. 
• Usu rriendly Menu-Orinn lntt rfact Prop-a m ror IBM ·PC or Macintosh. 
• Full I ytarwarranty. Customer support via voice line, fax or dedicated BBS. 

INTELLIGENT ROM EMULATOR $395 
• Emulates 2716 through 27512 EProms with a sin$le unit. Aettss time IZOns. 
• Connects 10 the standard parallel printer port via a standard printer cable. 
• User friendly software. Command set includes: Load( da ta). Writf(data). 

Oisplay(mcmory),Typt(of EProm),Edll(memory),Fill(mcmory),Cakulator, 

• ~~~~;f~~!~~~1~;:::<!~~~:1dr:e~~S~~~!~~~~~f~p~~1urc>. 
• F.asl data loading ,·la para llrl printtr port (64k bylH h1 IHs than 10 Stt). 

: g~5Qt(~~~nd~a~~~)"~~d~~~sr~~~~~~~\! ·~N~r~~~~l:cfu;:11;!;J!· 
MC I VI SA I AMEX Call today for dara.Jhttts! 

B&C MICROSYSTEMS INC. 
750 N. Pastoria Avt , Sunnyva le, CA 94086 USA 
TEL,,(408)730-55 11 FAX. (408) 730-5521 
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,r--Telecom Design! 
TELEPHONE LINE 

SIMULATOR 

TLS-3 lets you demonstrate and test fax 
machines, modems, and more! 

• Portable unit simulates 2 telephone 
lines. 

• Provides typical telephone line 
conditions with dial tone, ringback, busy 
tone, and ringing voltage for originating 
and answering equipment. 

• Selectable loop start or ground start 
lines. 

For more info call : I l!:M•t f l:ffl'JiJ 
(In Washington State: 206-827-9626) 

iCEL"'CCNE® 
10801-120th Avenue NE, Kirkland, WA 98033 
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Product Mart, call Joanne Dorian, 212/463-6415 
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PROMICE emulates 8 bit ROMs from 2716-27080, or 16 bit ROMs 
27C1024 or 27C2048. (Inquire about emulating other ROMs. Non
JEDEC ROMs require custom cable.) • Sophisticated LoadlCE" Host 
Software downloads, uploads and edits ROM contents, supports MS
DOS, UNIX, MAC & VMS. Software sources are included. • Bi-directional 
Serial link, autobaud to 57.6KB-loads 1 Mbit in 25 secs. • Bi-direc
tional Parallel port (option)-loads 1 Mbit in 4 sec. • Emulate up to 2 
ROMs per unit, daisy-chain up to 256 ROMs from one port! • New! 
Analysis Interface• (option) implements a ROM-based UART for 
sophisticated debugging. 

6•amnaa• EISI 1161 C herry Street 

~na1ne ~:~,~~~~4010 
llK 41 5/595 -2252 
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ARE YOUR PRODUCTS RELIABLE? 
The RelCalc 2 Software Package predicts the reliability of your 
system using the part stress procedure of MIL-HDBK-217E, 
and runs on the IBM PC and full compatibles. Say goodbye 
to tedious, time consuming, and error prone manual 
methods! RelCalc 2 is very easy to use, and features menu 
windows, library functions , global editing for what-if? trials, 
and clear report formats. Try our Demo Package for $25. 

T-CUBED SYSTEMS, 31220 La Baya Drive #110, Westlake 
Village, CA 91362. (818) 991-0057 . FAX: (818) 991-1281 
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PROTOTYPING ADAPTORS 

BY THE HUNDREDS 
Our line of prototyping adaptors for VLSI devices in
cluding PGA, PLCC, LCC, ZIP, DIP and Quad Flat PAk 
is the most extensive available in the industry. These 
devices allow easy prototyping of these difficult to handle 
devices. Pins and sockels used are gold plated and of the 
highest quality. Parts are available in soldertail or with 3 
level wirewrap pins. All types of wirewrap panels are 
covered. Ask about our custom design services for unique 
solutions in packaging. 

IRONWOOD ELECTRONICS ~ 
P.O. BOX 21151, ST. PAUL, MN 55121 
(612) 431-7025; FAX (612) 432-8616 
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C for the 8051 
Compare: 

Benchmark Results-Sample program: 
Eratosthenes Sieve Program from BYTE (1/83), 
expanded with 110 and interrupt handling 

FRANKLIN Archimedes 
SOFTWARE MCC51 ICC51 
C-51 v2.1 v1.2 v2.20A 

Linkage time 6sec 9 29 
Execution time 0.88sec 9.00 11.45 

Total code size 1726bytes 3798 5318 

Compilation time 17sec 18 12 

Sieve module 541 bytes 102 1 736 
size 

Call now for your free DEMO disk. 

* FRANKLIN 
SOFTWl\RE, INC. 

888 Saratoga Ave. #2 ·San Jose, CA 95129 
(408) 296-8051 •FAX (408) 296-8061 

QUAD FLATPAK 

PROTOTYPING 
IRONWOOD offers a complete line of prototyping adap
tors for QUAD FLA TPAK devices for all sizes of EIAJ and 
JEDEC OFP's. The line includes surface mount adaptors 
for highest reliability or socketed adaptors for conv&
nience. Parts sizes go from 60 to 208 pins and include all 
EIAJ pin spacings. Parts are constructed with gold plated 
soldertail or wirewrap pins and high quality sockets for 
highest reliability. Most wirewrap and PGA patterns 
available. 

IRONWOOD ELECTRONICS ~ 
P.O. BOX 21151 , ST. PAUL, MN 55121 
(612) 431-7025; FAX (612) 432-8616 
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Combine Your 

Product Mart Ads 

In EDN's Magazine 
mm 

News Editions for 
higher impact and a 

lower rate. 

CIRCLE NO. 790 

STEP MOTOR CONTROL 
27K steps/sec! 16 Million steps! 
New CY545. Rates up to 27K steps/sec, up to 

Improve power distribution 16 million steps per smgle motion. Separately 
Reduce required board layers programmable start rate, accel/decel rate, and 
Er · t t h If th d 1· max rate. Pulse & direction output. External 

1mma e up O a e ecoup mg jog mode and limit switch detection. Serial or 
capacitors parallel interface, LED/LCD & Thumbwheel 
Fit between or beneath IC's interface lines, and more. ASCII commands. 

Send for Rogers Mini/Bus® Bars Supports64Kexternal memory. CMOS40-pin 
DIP. $75 each ($25/1000). Credit Cards OK. 

Application Bulletin. ~ Cybernetic Micro Systems 
Rogers Corp., 2400 S. Roosevelt St. ~ Box 3000, San Gregorio CA 94074 
Tempe, AZ. 85282 602/967-0624 (415)726-3000 Th: 910-350-5842 
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about new technologies, 
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EDN covers new and devel
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Introducing 
the only linears approved 

to meet IEC 950 
and Level B EMI. 

CONDOR'S NEW INTERNATIONAL 
PLUS LINEAR D.C. POWER SUPPLIES 
MEET 'IOMORROW'S 'IOUGH 
STANDARDS TODAY! 

Our International Plus linears offer you 
performance, price and one more important 
feature: the agency approvals you need for 
the 90's, including IEC 950 and VDE 0871 
level B EMI. And Condor has more approved 
linears in stock than anyone in the industry 
(including more than 30 models in IEC 601 
medical versions). 

International Plus linears have what you're 
looking for: 
• 115 models (single and multi-output) 
• 7 power levels - 3 to 288W 
• Worldwide AC input ranges 
• OVP on all 5V outputs 
250 

• Hermetically sealed power transistors 
• MTBF 200,000 + hours per Mil Hndbk 

217E 
• 2-hour bum-in with cycling (8 hours on 

medicals) 
• Computerized testing (data sheets 

furnished) 
• 3-year warranty - longest in the industry 
• 30-day FREE evaluation (call us for 

samples) 

If you need world class performance, quick 
turnaround, competitive pricing and full 
agency approvals, call Condor - the leader 
in linear D.C. power supplies. 

CIRCLE NO. 150 

• 300 + power supplies 
• Standard and medical 
• Switchers and linears 
• Open frame and enclosed 
• Custom capability 

ONDORINC. 
2311 Statham Parkway 
Oxnard, CA 93033 • (805) 486-4565 
CALL 1DLL-FREE: 
1-800-235-5929 (outside CA) 
FAX: (805) 487-8911 
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PROFESSIONAL ISSUES 

Lotus Development Corp vs Paperback Software International 

Judge rules software's 
look and feel 

can be copyrighted 
Joseph S Iandiorio, Attorney at Law 

The software industry has re- Other people felt that such broad 
garded the "look-and-feel" protection would stifle the creation 
doctrine of copyright protec- and development of new software 

tion for software with mixed emo- products. They feared that copy
tions. Simply stated, the doctrine rights would prevent software de
says that if someone creates a soft- velopers from borrowing the ideas 
ware program that looks and behind new products to use in their 
feels like an existing, 
copyrighted program 
then that person 
has infringed on the 
copyright, whether 
or not the codings of 
the two programs are 
similar. 

Some people were 
in favor of such 
strong protection be
cause they believed it 
would do away with 
the need for licensing 
every piece of soft
ware to every cus
tomer. They thought 
the software industry ~ 
would be able to rely ~ 
solely on the protec- .§1 :~ '~'\ ' 
tion a copyright af- ~ ~ \.,, "-
fords to prevent un- al ·~ ""
authorized copying, ~ ~ . ' 
the same way the re- .g I'"""''-,/ 
cording and film in- ~ "-.....' 
dustries do. §. -

EDN December 6, 1990 

own programs, which has long been 
a common practice. 

The first case to deal with an in
fringement of copyright based on a 
software program's look and feel 
was Lotus Development Corp vs 
Paperback Software International. 

The two computer 
programs at issue 
were Lotus 1-2-3 and 
Paperback's VP-Plan
ner. Lotus brought 
the lawsuit against 
Paperback because it 
claimed that VP
Planner imitated 1-2-
3' s menus and key
strokes-in other 
words, its user inter
face. The case was 
recently decided by 
the federal district 
court in Boston, MA, 
and the court's ruling 
didn't endorse either 
of these extreme po
sitions. 

Lotus 1-2-3, VP
Planner, and the 
other programs con
sidered during the 
course of the trial
Visicalc, Multiplan, 
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Supercode 4, and Excel-are all ex
pressions of the same idea. They 
are all electronic spreadsheets. It 
was clear from the beginning that 
the idea of an electronic spread
sheet cannot be protected by copy
right because it is both functional 
and obvious. But each of these pro
grams, with the exception of VP
Planner, develops that core idea in 
a different way. Each program is 
different in its structure, appear
ance, and method of operation, and 
each of these different ways of ex
pressing the same idea may be 
copyrighted. 

A magic blackboard 
The electronic spreadsheet was 

invented by Daniel Bricklin, a 
student at the Harvard Business 
School (Cambridge, MA). He envi
sioned a magic blackboard 
that would recalculate numbers 
throughout itself whenever the user 
made a change in one part. He 
eventually transformed his idea into 
Visicalc, which was the first elec
tronic spreadsheet to reach the 
market. 

Bricklin's idea was revolutionary, 
and Visicalc was a commercial suc
cess. However, the software's scope 
wasn't very extensive because it 
was written for the Apple II com
puter, which has limited hardware 
capabilities. A later conversion of 
Visicalc for the IBM PC was less 
than successful be
cause it failed to take 
full advantage of that 
computer's capabili
ties. 

Mitchell Kapor and 
Jonathan Sacks, two 
young computer pro
grammers, saw an 
opportunity. They 
adopted Bricklin's ba
sic idea for an elec
tronic spreadsheet 
but expressed it in a 
different, more pow
erful way. They took 
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PROFESSIONAL ISSUES 

A central feature of copy
right law is that the form of 

the expression is pro
tectable, but the underlying 

idea is not. 
full advantage of the IBM PC's ex
pansive memory and versa tile 
screen display and keyboard. They 
called their program 1-2-3, and after 
it was introduced in 1983 it rapidly 
became a bestseller. 

No one denied that these two pro
grams were based on the same idea, 
but each expressed that idea in a 
different way. A central feature of 
copyright law is that the form of 
the expression is protectable, but 
the underlying idea is not. When 
Paperback Software intr oduced 
VP-Planner, the company believed 
it was introducing another variation 
of the basic idea of an electronic 
spreadsheet. Lotus, however, saw 
too many similarities to 1-2-3 and 
in 1987 decided to sue. 

The fundamental issue addressed 
in Lotus vs Paperback Software 
was whether the nonliteral as well 
as the literal components of a soft
ware program can be protected by 
a copyright. The nonliteral compo
nents include the overall organiza
tion of a program, the structure of 
a program's command system, and 
the presentation of information on 

the screen. Courts have ruled in the 
past that the copyrights on musical 
compositions, plays, motion pic
tures, and works of literature can 
be infringed on even if their literal 
aspects are not copied. For exam
ple, even if the exact words of a 
book aren't copied, its copyright is 
infringed upon if someone copies 
the setting, characters, or plot with 
a resulting substantial similarity. 

The literal aspects of a software 
program-the source code and the 
object code-are copyrightable. 
There is no dispute about that. 
Flowcharts, too, are copyrightable. 
It would be an infringement to take 
a detailed description such as a 
flowchart and convert it into a com
puter language. It has already been 
held a violation of the copyright of 
a book to take a detailed description 
of a program in prose and program 
it in source code. 

The court said that creating a 
suitable user interface is a more dif
ficult intellectual task, requiring 
greater creativity, originality, and 
insight, than converting the user in
terface design into instructions for 
the machine. In the case of Lotus 
vs Paperback Software, therefore, 
the court held that the nonliteral 
components of a program are pro
tectable by copyright and that Pa
per back Software had infringed 
upon Lotus's copyright. 

At the same time , the court
rejected the notion 
that computer pro
grams couldn't be 
copyrighted because 
they were not works 
of an author but 
rather useful articles. 
(Useful articles are 
specific physical ex
pressions of a gen
eral idea and are pro
tectable under pat
ent law.) 

The court went on 
to explain that the 
conventional applica-
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Bourns Surface Mount 
Trimmer Design Kit 

Available From These Distributors 

COPYRIGHT© 1990, BOU RNS, INC. 7/90 

''IT'S YOUR 
CHOICE''~--..... 

Which surface mount trimmer is right for your job? 

To be sure, you need working samples. Complete specifications. Appli
cation details. So Bourns Trimpot makes it easy with its new Surface 
Mount Trimmer Design Kit. 

Everything you need to prototype and test is in one place. Pick from 
over 200 surface mount trimmers in the most popular sizes, styles and 
resistance values. Check the specs. Verify the soldering process. All with 
one convenient kit ... the industry's first. 

Order your kit today from your Bourns distributor. It's the right choice. 

'- - - - - - - - - - Send Me My Free - - - - - - - - - -
Surface Mount Design Kit Brochure 

Name: ___________________ _ 

Title:---------------------
Company: 

Address: ----------------------
City: __________ _ State: ___ _ Zip: ____ _ 

Send to: Bourns, Inc., M/S ADV, 
1200 Columbia Ave., Riverside, CA 92507 

Bourns, Inc., 1200 Columbia Ave nue, Rive rside , CA 92507; (714) 781-5500: BOURNS TRIMPOT 
European Headquarters: Zt.lgerstrasse 74, 6340 Baar, Switzerland: 042-333333: 
Benelux: 070-3874400: Fra nce: 01-40033604; Germa ny: 071 1-22930: Ireland: 021 -357001; Unite d Kingdom : 0276-692392; 
Asia Pacific Headquarters: 5 10Thomson Road, Unit 09-01A SLF Building, Smgapore 1130: (65) 353 41 18; Hong Kong: (852) 5702171 ; 
Korea: (82) 2-556-3619; Japan Headquarters: Nichibel Time 24 Bu1ldmg, 35 Tansu-Cho, Sh1n1uku-Ku, Tokyo, 162, J apan: (81) 3-260- 1411 

Send Literature Circle No. 13 Call Me Circle No. 14 
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tion of the look and feel doctrine 
was not helpful in analyzing this 
case because it didn't deal with the 
fundamental issue of whether a par
ticular nonliteral portion of a soft
ware program is protectable. In 
earlier cases, the look and feel doc
trine had been applied, not to deter
mine the copyrightability of nonlit
eral aspects but to judge similari
ties between the nonliteral aspects 
of a copyrighted program and those 
of an infringing program. 

A new 3-part test 
For the case of Lotus vs Paper

back Software, the court developed 
its own 3-part test for software 
copyright infringement. The test 
consists of 

• Determining the underlying 
idea of the program so the 
idea can be distinguished from 
the expression of the program 

• Determining whether the par
ticular expression of the un
derlying idea is essentially the 
only way to express the idea 
or if there are other ways 

• Determining whether or not 
the elements of the expres
sion have been substantially 
copied. 

Paperback's VP-Planner evolved 
in a way similar to Lotus 1-2-3. Dr 
James Stephenson, the originator of 
VP-Planner, recognized-like Ka
por and Sacks-that Visicalc wasn't 

PROFESSIONAL ISSUES 

The court found copying to 
be overwhelming and perva
sive, and Paperback freely 
admitted it copied the es
sential elements of 1-2-3. 

hierarchy. In April 1983, he in
stalled an operational version of his 
electronic spreadsheet at one of his 
client's businesses. It had substan
tially the same menu hierarchy as 
the January 1983 version. That 
hierarchy was expressed differently 
from the hierarchy of both Visicalc 
and Lotus 1-2-3. 

Paperback Software bought out 
Stephenson and VP-Planner and 
continued to improve the spread
sheet program. Then they made the 
decision that eventually brought 
the litigation against them. They 
decided that to be a commercial suc
cess, VP-Planner would have to be 
compatible with 1-2-3. 

The court found that the defen
dants believed that the only way 
to make the two programs compat
ible was to ensure that the arrange
ment and names of commands and 
menus in VP-Planner conformed to 
that of Lotus 1-2-3. Such compati
bility would let users transfer 
spreadsheets created in 1-2-3 to 
VP-Planner without losing func
tionality for any macros. In addi
tion, such compatibility would let 

users switch from 1-2-3 to VP
Planner without having to learn 
new commands. 

The intent of VP-Planner was 
clearly set forth in its users' manual: 

"VP-Planner is designed 
to work like Lotus 1-2-3, 
keystroke for key
stroke . . . VP-Planner's 
worksheet is a feature
for-feature work alike for 
1-2-3. It does macros. It 
has the same command 
tree. It allows the same 
kind of calculations, the 
same kind of numerical 
information. Everything 
1-2-3 does, VP-Planner 
does." 

"It has the same command tree" 
as 1-2-3 means that Paperback Soft
ware deliberately copied the ex
pression embodied in the 1-2-3 
menu hierarchy. 

The court found that Lotus's L
shaped menu screen and the par
ticular key chosen to call up the 
menu were not copyrightable be
cause they were not essential to the 
expression of the spreadsheet idea. 
But the court ruled that other ele
ments of the menu, such as the pre
cise structure, sequence, and or
ganization of the menu command 
system, were distinctive details of 
expression and therefore could be 

sufficient to meet the 
financial planning 
needs of some compa
nies and didn't take 
advantage of recent 
advances in computer 
hardware. In Janu
ary 1982, he began 
creating his own elec
tronic spreadsheet. 
By the following 
January, he had de
veloped much of the 

_ __ copyrighted. 
1Piiiiiiiiiiiiiiiiliiiili.--. ............................. _ ....................... ___ """"_~~~"'ii,,

1 
Lotus's particular 

expression of a menu 
structure is not es

user interface for his 
program, including 
the menu command 
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' sential to the idea of 
an electronic spread
sheet, nor is it essen
tial to the somewhat 
less abstract idea of 
a menu structure for 
an electronic spread
sheet. The idea of a 
menu structure can 
be expressed in a 
great many ways: 
through the overall 
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SOLID STATE RELAY 
Our FB Series military 

solid-state relay features high speed 
and low off-state leakage. 

ACTUAL SIZE 

Here's what you get: 
•Availability to pending DESC drawing 

89116 with screening to "W" and 
"Y" levels of MIL-R-28750. 

• High-voltage output 
• Very-low leakage current (200 nA) 
• DC or bi-directional power FET output 
(see wiring diagrams) 

•Ideal for ATE applications 
• Optical isolation 
• Fast switching speed 
• Adjustable turn-on times 
• Low profile 6-pin mini-DIP 
• Cost efficiency 

Review the electrical characteristics below and call us for immediate application assistance: 

Continuous Input Current (llN) mAoc 
Input Current (Guaranteed On) 10 mAoc 
Input Current (Guaranteed Off) 100 µAoc 
lnputVoltageDropat(l1N) ~ 25mA 3.25 Voe 

OUTPUT ELECTRICAL 
~to + 1os0 un1ets · B·directional and ac configuration 

FBOOFC FBOOKB Units 
:!:0.50 :!: 0.25 A0c/APK 

1.0 0.5 Aoc 
:!:180 :!: 350 VocNPK 
180 350 Voe 
1.8 12.9 Ohms 

800 500 µs 

600 500 µs 

Part Number FBOOCD 
Bidirectional Load Current OcoAol :!: 1.0 

DC Load Current (l,oAol 2.0 

Bidirectional Load Voltage (VLoAol :!: 80 

DC Load Voltage (V,oAol 80 

ON-Resistance (RoNI at OcoAol max. 0.72 
Turn-On Time (T oNI 800 

Turn-OffTime (T oFFI 300 

:=tn-\ ___ ffif ____ ! ~~:!~de 
RETURN : : ---" -Vdc 

I I 

~iona1ca5ew0u~d----
Notes : l A series resistor is required to limit continuous input current to 50mA (peak current can be higher). 

2. Rated input current is 25mA for all tests. 
3.Loads may be connected to any output termina l. 
4.0N resistance shown is for the bidirectional configuration . The DC ON resistance is 11• of these values. 

oc configuration 

"CREATING THE STANDARD OF THE FUTURE" ...._ TELEDYNE SOLID STATE 
A Division of Teledyne Relays 

*For immediate application assistance call 1-800-284-7007. 

Teledyne Solid State, 12525 Daphne Avenue, Hawthorne, California 90250. 
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Free ••. DSP 
Development 
Tools .•. 

A pply the advantages of low
cost DSP technology to your 
motor controls, power supplies, 
or fl uid power applications today. 
Teknic makes it easy for you to 
work with DSP by giving you 
the development tools you 
need, free. 

Here's how it works: Buy the 
Teknic Power-14 board and 
Power-Source software to 
develop your custom DSP 
solution. Once your design is 
complete, buy low-cost, 

OEM 

These same tools are being used 
today by names like Xerox, Moog 
and McDonnell Douglas. 

The Power-14 is packed with 
eve1ything you need: on-board 
AID, power drive stages and 
debugging software, and the 
TI-TMS320E14 DSP with 
integrated UART, PWM, timers, & 
bit I/0. I/0 options include RID 
conversion, encoder/ prescaler, 
DI A and buffered I/0-all at a 
price that may surprise you. 

Power-Source software slashes 
weeks from your development 
schedule by giving you the 
routines you need to build your 
controlle r. 

Make your DSP project easy and 
inexpensive. Our free repon 
Using Digital Signal Processors in 
Control will show you how. 

Ca ll today and get stanecl with 
DSP-before they do. 
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Teknic, Inc. 
214 Andrews St. 
Rochester, NY 14604 

Voice: 7 16•546·3212 
FAX: 7 16•546•6183 

CIRCLE NO. 61 

PROFESSIONAL ISSUES 

It has already been held a 
violation of the copyright of 
a book to take a detailed de

scription of a program in 
prose and program it in 

source code. 
structure; the order of commands 
in each line; the choice of letters, 
words, or symbolic tokens to repre
sent each command; the presenta
tion of these symbolic tokens on the 
screen (first letter only, abbrevia
tions, full words, full words with 
one or more letters capitalized or 
underlined); the type of menu sys
tem used (1-, 2-, or 3-line moving
cursor menus, pull-down menus, or 
command-driven interfaces); and 
the length of the prompts. 

The fact that some of these com
mand terms are quite obvious or 
overlap with another company's 
particular command terms doesn't 
mean that the command structure 
taken as a whole can't be copy
righted. If particular characteristics 
that are not distinctive individually 
have been brought together in a 
way that makes the whole a distinc
tive expression of an idea, then the 
whole is copyrightable. 

Copying was a nonissue in the 
case of Lotus vs Paperback Soft
ware. The court found the copying 
to be overwhelming and pervasive, 
and Paperback freely admitted it 
copied the essential elements. 

The new test for software copy
right infringement worked well: 

• The Lotus user interface was 
an expression of an idea, not 
the idea itself. 

• A number of other ways to 
express the idea exist. 

• Paperback Software had cop
ied a substantial portion of 
Lotus's expression. 

Lotus wins 1-2-3. 
Although this ruling was the deci

sion of a federal trial court and is 

not binding on other federal courts 
(as it would be if it were the deci
sion of a US appeals court or the 
US Supreme Court), it nevertheless 
establishes a major, definitive, and 
persuasive authority for two rea
sons ... First, the decision was 
reached through a thoughtful and 
thorough analysis of the issues by 
a well-respected judge. Second, be
cause the issues involved were fully 
litigated by major competitors , 
there was ample opportunity for all 
the facts and arguments to be pre
sented. 

What the decision means to the 
average programmer is that he or 
she can build on and improve exist
ing ideas embodied in copyrighted 
software without fear of infringing 
on that copyright as long as the final 
product doesn't use the same form 
of expression-the user interface, 
screens, or symbols-in the same 
flow and organization. You can de
sign a new spreadsheet. You just 
can't make it look like Lotus's. 

EDN 

Author's biography 
Joseph S Iandiorio is a patent, trade
mark, and copyright attorney working 
in Waltham , MA . He earned a BSEE 
from Villanova University (Villanova, 
PA) and a JD from George Washington 
University (Washington, DC). Before 
opening his legal practice, he worked 
for three years as a patent examiner 
for the Patent and Trademark Office 
in Arlington, VA . 

Article Interest Quotient 
(Circle One) 

High 509 Medium 510 Low 511 
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Chill out, PAL. 
Many designers have hot, high-pe1fo1mance 

designs. Literally. 
Fortunately, Intel has a simple way to reduce 

system heat and still get incredible performance. 
The µPLD Family of programmable logic devices. 

Take, for example, the 85C220 and 85C224. 
They operate at 80MHz (100 MHz internally) with 
only a lOns total propagation delay. 

And since µPLDs are manufactured using 
Intel's CHMOS* technology, they require just 
1/4 the power of their pin-compatible bipolar 
PAL* alternatives. Which means they can lower 

system heat by 35 percent and help reduce 
board-level failures, too. So they're certain to 

give your high-pe1formance system a boost. And 
send chills up the spine of your motherboard. 

Learn more about Intel µPills and receive a 
µPLO/PAL heat comparison. Call (800) 548-4725 
and ask for Literature Packet #IA28. 

Otherwise, you could take some heat over 
your system design. 

© 1990 Intel Corpor:m on •ct L\IOS is ~1 patellll'tl pnx:es..., or lnrd Co'lXlrauon 
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SOMETIIlNG GREAT 
IS HAPPENING ... 

We Are 

We Need 

How To 
Reply 
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At GE MedicalSylflmu tluJnu a-~ .pint. It is the 
feeling that comes when you are a uue global 
leader and innovator in state-of-the....art medical 
diagnostic systems. 

Our P«>P" an part of that .piriL Smart. Proud. 
Thinkers and Doers working with an elite group in 
the evolution of diagnostic imaging systems. 

SOFIWARE ENGINEERING MANAGER 
Lead the development of real-time software for 
diagnostic imaging systems, using computer aided 
tools and sttuctured design methodology. 

&quira: BS/MS EE, CE and experience managing 
software development for large-11cale, real-time 
systems. 

SOFIWARE SYSTEMS ENGINEER 
Specify and develop software for applications/ data 
acquisition/display or diagnostics. 

Re~ BS/MS EE, CS and real-time/scientific 
software design experience, induding'C' and Unix. 

SOFIWARE DEVELOPMENT ENGINEER 
Develop X-Ray product applications/diagnos
tics/ calibration software and participate in 
croM-functional designs/reviews. 

Requira: BS/MS EE, CS and sttuctured software 
development, PL/M86 and INTEL microproces
sor experience, digital hardware knowledge. 

ELECTRICAL DEVELOPMENT ENGINEER 
Design complex circuit boards encompassing low 
signal analog control, position and velocity feed
back servos and phase lock loop circuitry. 

Re~: BS/ MS EE and experience in analog 
control systems design and development. 

ELECTRONIC PACKAGING ENGINEER 
Develop electronic packaging for analog and 
digital subsystems for X-Ray products. 

Requira: BS/MS EE, ME and electronic packag
ing experience, including thermal design and 
electronic interconnection techniques. 

UNIX SYSTEM ADMINISTRATOR 
Administer a multi-tasking Unix system in an 
interrupt oriented environment. 

&quilw: BS/MS EE, CS and Unix system adminis
tration experience, including Unix 0 .S., utilities, 
Shell programming and network troubleshooting. 

GE's highly competitive salary and benefits befit 
an industry leader. Please send resume in strict 
confidence to: JMB, GE Medical Systems, P. 0 . Box 
414, W-407, Milwaukee, WI 53201. Replia will be 
made, within 20 dayl, to candidalel of inlerat 

• GE Medical Systems 

An Equal Opportunity Employer 

Knock, 
Knock. 

In EDN's 
Magazine 
and News 
Editions, 

opportunity 
knocks all 
the time. 

Call today for information on 
Recruitment Advertising: 

East Coast: Janet 0. Penn (201) 228-8610 
West Coast: Nancy Olbers (603) 4 3 6-7 5 65 
National: Roberta Renard (201) 228-8602 

a ~~n EDN
Magazine 

Edrt1on 
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Research and Development Engineers 
Thomson Consumer Electronics, manufacturer of RCA and GE brand consumer electronics products, 
is redefining the future of home entertainment. The Indianapolis advanced development facility is part 
of a global network of R&D centers located throughout Europe, Asia and The United States. The 
development of new generations of television technologies, including High-Definition Television, has 
created opportunities for innovative Electrical Engineers to join us in our efforts to bring exciting new 
products from concept to reality. Current opportunities are available in: 

•VIDEO SIGNAL PROCESSING •AUDIO DESIGN 
Digital, Analog, Digital Logic Design and IC Design Circuit Development and Acoustics 

• DEFLECTION DEVELOPMENT •CAD/CAE 

• MICROCOMPUTER DEVELOPMENT 
Software Development 

Software/Hardware 

Your qualifications for these positions must include a strong academic background including a B.S. or 
advanced degree and demonstrated competence in one of the above areas. 

Thomson offers excel lent salaries and benefits, pl us exceptional opportunity for professional growth and 
recognition with a global leader in consumer electronics. 

Please send your resume, in confidence, to: Dave Lovell, Professional Relations, M.S. 27-134E, Thomson 
Consumer Electronics, P.O. Box 1976, Indianapolis, IN 46206-1976, or FAX your resume to us at 
(317) 231-4203. An Equal Opportunity Employer. 

~.~THOMSON CONSUMER ELECTRONICS 
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ENGINEERING 
OPPORTUNITIES 

At COULTER®, we set standards - in what we do 
and how we do it. As the internationally acclaimed 
world leader in the field of biomedical instrumentation 
and automated hematology , we attribute much of our 
success to our commitment to quality , reliability and 
teamwork. 
The following Engineering opportunities are currently 
available: 

Software Engineers 

Electronic Engineers 
Mechanical Engineers 

Quality/Reliability Engineers 

Manufacturing/Producibility 
Engineers 

Procurement Engineers 
CAD Designers 

All positions require a minimum of 5 years experience. 
Only seasoned professionals need apply. 

If you are interested in a career with stability and 
growth potential, consider the Company with a 
commitment. Consider Coulter. 

We offer excellent salaries and benefits including 
negotiable relocation . Please send your resume to: 
Employment Manager, Coulter Electronics, 
Inc ., Dept . EDN, 650 West 20th Street , 
Hialeah, FL 33010. Principals only - no agencies 
please. An Equal Opportunity Employer. 

.~. 
~® 

COULTER 

CELLULAR 
30-?0K 

Nationwide openings for engineers, & technicians with 
exp. in cellular, paging or mobile communications. 

PROPAGATION 
STUDIES 

PSTN INTERCONNECT 
RF SYSTEMS 
CELLULAR BASESITES 

SITE MANAGERS 
DIGITAL RADIO 

DESIGN 
SITE OPTIMIZATION 
POWER EQUIP. 

INSTALLATION 
Fees/expenses are Company paid & relo pkgs. are 
available. For further details/inquiries call/send resume. 

TOM MANNI 

AES SEARCH DIVISION 
73 MAIN, WOODBRIDGE, NEW JERSEY 07095 

800-545-4519 
Fax (201) 750-3646 
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Professional Profile 
Announcing a new placement service 

for professional engineers! 
To help you adv1nce your career. 
Placemen! Services. Lid. has 
formed lhe EON Career News 
Oalabank. Whal ls lhe Dalabank7 II 
Is a compulerlzed syslem of malch
lng qualllled candldales wllh posl · 
lions lhal meel lhe appllcanfs pro
fessional needs and desires. Whal 
are lhe advanlages ol lhls new 
service? 

• Ifs absolulely tree. There are 
no tees or charges. 

• The compuler never lorgels. 
When your lype of Job comes 
up. II remembers you're 
qualllled. 

• Service is nalionwlde. You·11 
be considered for openings 
across lhe U.S. by PSL and lls 
alllllaled offices. 

IDENTITY 

Home Address 

• Your ldenllly Is protected. 
Your resume Is carefully 
screened lo be sure ii will nol 
be senl lo your company or 
parenl organlzalion. 

• Your background and career 
obJeclives will periodically be 
reviewed wllh you by a PSL 
professional placemen! person. 

We hope you·re happy In your cur· 
rent posllion. Al the same lime. 
chances are lhere Is an Ideal job 
you·d preler II you knew about ii. 
Thafs why II makes sense tor you 
to register wllh lhe EDN Career 
News Databank. To do so. Jusl mail 
the completed lorm below. along 
wllh a copy of your resume. lo: 
Placement Services. Lid .. Inc. 

City ______ __ State _ _ ___ Zip ___ _ 

Home Phone (include area code) - ------

PRESENT OR MOST RECENT 
EMPLOYER 
Parent Comp;my ---------------

Your division or subsidiary -----------

Location (City, State) 

Business Phone if O.K. to use--- ---------

EDUCATION 
D egrees (Listi Major Field GPA Year Co ll ege or University 

Degree 
Earned 

POSITION DESIRED ______ _ 
EXPERIENCE 
Present or M ost 
Recent Position From 

Duties and A ccomp lishments 

Reason for Change 

To Title 

Industry of Current Employer 

PREVIOUS POSITION 
Job Title 

Employer From __ To __ City -----

State _____ Division ____ Type of Industry 

Salary ____ Duties and Accomplishemnt s: ___ _ 

COMPENSATION / PERSONAL 
INFORMATION •(optional) 

Years Experience Basr. 
Sala1v 

Bonus Total 
Compensation 

Commission 

A sk mg 
Co mpen sal ion 

Min 
Compensa11on Date Available 

0 I own my home. How long? _ _ I rent my home/ apt. O 

O Employed O Self-Employed 0 Unemployed 

0 M arried 0 Single Height ___ Weight _ _ _ 

Level of Security Clearance I Will Travel 

0 U.S. Citizen 0 Non-U.S. Citizen 0 Light 0 M oderate OHeavy 

0 WILL RELOCATE 0 WILL NOT RELOCATE 0 OTHER __ 

M y identity may be released to: 0 Any employer 
0 All but present employer 

EDIN Databank A DMsmN oF 
265 S. Main SUttt, Akron, OH 4-'308 216/762-<>27Q PLACEMENT SERVICES 

LTD. , INC. 
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One Company's 
e 

Can Give Your 
Career A New View 

GE Aerospace Military & Data 
Systems Operations states its mis
sion simply. Be the premier contrac
tor for sophisticated command, 
control and information systems. 
We're making our vision a reality 
through results-proven professionals 
like you . 
Combine your expertise with our 
resources and you 'll discover how we 
reach solutions that no one else can 
- on time, on budget and right on tar
get. At the same time, you'll enjoy a 
level of involvement in national pro
grams that few companies can match. 
You'll work in an environment that's 
constantly re-tooling for the future. 
And you'll thrive with the opportunities 
for professional development and 
advancement that GE offers, including 
an in-house, accredited Master's 
degree program. 
We continually seek experienced, 
degreed systems and software pro
fessionals for opportunities in Valley 
Forge, PA, a thriving suburb of 
Philadelphia, and metropolitan 
Washington, DC. 
Systems Engineers & Analysts 
Command & Control 
• c2 operations conceptualization and 

development 

• Top-level systems design and 
requirements definition 

• Segment design 
Systems Engineers & Analysts 
Resource Management 
• Operations research 
• Man-machine interfaces 
• Software lifecycle 
Al Information Systems Analysts 
• Natural language processing 
• Image understanding 
• Tactical data fusion 
• ART, CLIP, KEE, Lisp and C++ 

languages 
Computer Security Engineers 
• Orange and Red Book Standards 
•Network security 
• Accreditation of trusted systems 
• DoD 50200.28 criteria 
Software Engineers/Software 
Analysts 
• Software development for vast infor

mation processing systems and 
applications 

• Hands-on experience with 
SUN/UNIX, VAX/VMS, IBM MVS/XA, 
C, Ada, Fortran , Pascal 

System Capacity Planners 
• System configuration maintenance & 

installation 
·Maintaining a tuned operating 

environment 

• IBM 370/390; MVS/XA, MVS/ESA; 
LAN/WAN; SAS, MICs • 

Communications Systems 
Engineers 
•Architecture design, development 

and analysis of advanced satellite 
and/or terrestrial communications 
systems 

Wang VS Systems Analysts 
• Applications and utilities support to 

Wang VS users 
• Hands-on knowledge of Wang VS 

system utilities, VS procedure lan
guage, 20/20 spreadsheet design 
and development, PACE and 
COBOL 

• 3+ years Wang analytical support 
experience 

Wang VS Systems Administrators 
• User support and overall resource 

management for information centers 
with multiple Wang VS systems 

• LAN/WAN operations experience 
• BSCS or 3 years experience in sys

tems administration 
Application Programmers 
• Software development for strategic 

business systems 
• 3+ years experience with IBM and 

Macintosh, DB2 and IDMS 
Systems Programmers 
• Applications development and main

tenance, installation of systems 
products 

• Hands-on experience with large 
mainframe and system internals plus 
MVS/XA, CICS, VTAM, VM, SMP/E, 
ACF2, TMS, JES2, ASM2, 
VMP/HPO 

Relational Database Specialists 
• Transform user requirements into 

relational models 
• Hands-on experience with DB2, 

IDMS/ADSO, Adabas/Natural, M204, 
Oracle, Ingres, and Sybase. 

U.S. citizenship and military or civil
ian experience in a sensitive classi
fied environment are preferred for 
most positions. 
The vision to make new ideas happen 
is a hallmark of M&DSO. Now make it 
the mark of your career. If you are 
interested in Valley Forge, please send 
your resume to: GE Aerospace Military 
& Data Systems Operations, Dept. 
BL 13, P.O. Box 8048, Philadelphia, PA 
19101 . Washington candidates should 
send resumes to: Dept. BL 13, 8080 
Grainger Court, Springfield, VA 22153. 
An equal opportunity employer. 

• GE Aerospace 
Military & Data Systems Operations 
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Designing 21st Century 
Interactive Cotnputer Graphics 

for Industry Today. 
For the past two decades , Intergraph Corporation has led the way in providing interactive computer graphics 
systems to a variety of industries. Driven by our past achievements, we are realizing the success of 21st century 
technologies today. We invite you to investigate the special satisfaction of a career with Intergraph. 

UNIX OPERATING SYSTEM 
DESIGN ENGINEERS 

Will design and develop enhancements to the 
UNIX-based operating systems of high performance 
workstations and file servers. Experience in kernel 
development, SCSI device drivers , file systems in 
BSD or System V, and optical mass storage routines 
is required. Experience with NFS/Yellow Pages por
ting and implementation, Bl/C2 security features , 
performance enhancements for multi-user systems 
and AT&T UNIX 5.3 is highly desired. Positions re
quire a BS/MS in Computer Science or equivalent 
and a minimum of 2 years industrial experience. 

MANAGER, OPERATING SYSTEM DESIGN 

Will be responsible for administering the activities 
of software engineers developing enhancements to 
UNIX-based operating systems. Candidates should 
be very knowledgeable of the UNIX OS, especially 
the functions listed in the above position, and 
should have a minimum of 2 years experience in 
developing UNIX enhancements. Additionally , can
didates should have at least 2 years of functional 
management experience and should be familiar 
with budgeting, manpower planning, and perfor
mance and salary reviews. The position requires a 
BS/MS in Computer Science or a related field. 

COMMUNICATIONS SOFTWARE 
DESIGN ENGINEERS 

Will be responsible for the development and 
maintenance of system software supporting LAN 
protocols in UNIX environments. Positions require 
a BS/MS in Computer Science or equivalent and a 
minimum of 2 years industry experience in LAN 
protocols (TCP/IP, ISO/OSI, SNA, XNS) . A good 
knowledge of UNIX/C is highly desired. 

SOFTWARE DOCUMENTATION 
SPECIALISTS 

Responsible for development and maintenance of 
reference user and product description documenta
tion for UNIX-based workstations and servers and 
their supporting operating systems software. Re
quires a BS in a related field and 2 or more years 
industrial experience developing documentation for 
UNIX-based operating systems, systems enhance
ments, and related software in C. 

Intergraph is located in Huntsville, Alabama, the 
technology capital of the New South. Intergraph 
shares this pleasant, family-oriented city with a 
wide cross section of aerospace and electronics 
firms , as well as NASA's Marshall Space Flight 
Center and the Army's Redstone Arsenal. 

Intergraph offers a highly professional working environment, excellent advancement potential and competitive 
salaries and benefits. For confidential consideration, please send resume with salary requirements to: 
Tim Cottle, Dept. EDN1260, Intergraph Corporation, Huntsville, AL 35894-0003. Equal Opportunity 
Employer, M/F/HN. 

H 
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Some tho ts about 
your future. And ours. 

From one of our experts. 

"What I wanted when I graduated from Howard University 
was a job with a company dedicated to technologically advanced 
products and services. 

"So I had just one main reason to join Boeing. But I've found 
a dozen reasons to stay. 

''.At the top of the list is a job that matters. I have a lot of re
sponsibility at an early stage in my career. That's important. The 
people I work with are astute, innovative and intelligent. But also 
down-to-earth, warm and friendly I feel like a valued member of 
the Boeing community. 

"My experience since I've been here has strengthened my 
early view of Boeing as an advanced technology company And 
knowledge is widely shared here, both in simple ways such as 
lunch-and-learn workshops, and in more formal ways such as techni-
cal seminars and class- communication and 
room courses. innovation; people-

"Now I think oriented managers; 
you can have it an unswerving dedi-
all. Advanced cation to quality In 
technology; an short, a company 
environment · -...... you can be proud 
that encour- to be part of" 
ages open Shere Ruffner 

EDN December 6, 1990 

Engineers, 
Engineering 
Technologists 
and Computer 
Specialists: 

Please send your 
resume, with present 
and expected salary to 
Boeing Employment 
Office, P.O. Box 3707-LCV, 
Seattle, WA98124. 
Or fax your resume to 
1-800-525-1036. (Please 
note "LCV" on your 
resume.) Principals only. 

An equal opportunity 
employer. 

.. 
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Just over a year ago, we introduced CAPS™ - the PC
based system that revolutionized the integrated circuit search 
and selection process. Engineers loved it! 

Today, CAPS gives you vital information on more than 
500,000 parts from over 425 manufacturers worldwide. Plus, 
you get hundreds of thousands of digitally-stored images of 
complete manufacturers' datasheets. All delivered on CD-ROM 
discs and updated every month! 

To make it easy, CAPS includes everything you need 
and runs on standard hardware like IBM® PC/ ArM -style PCs, 
PC networks, and Sun-3™ workstations. 

So, if you're looking for I Cs and semiconductors, take a 
look at CAPS. We've got the best names in the business. 

Find out morel For a free brochure, 
call 800-245-6696 today! 

CAHNERS 

•••&™ Computer Aided 
Product Selection 

Cahners Technical Information Seivice 
275 Washington Street 
Newton, MA 02158-1630 
Telephone: 617-558-4%0 
Facsimile: 617-630-2168 
Telex: 940573 

800-245-6696 
CAPS is a trademark of Reed Publishing (USA) Inc . IBM is a registered trademark and AT is a trademark of 
International Business Machines Corporation. Sun-3 is a trademark of Sun Microsystems, Inc. 

Where can you 
find specs on 

• 

I Cs from every 
semiconductor 

• 

advertiser in 
this magazine? 

• in CAPS! 
Look for ads from these IC and 
semiconductor manufacturers 

in this issue: 
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Our MXSO™ Connector can withstand a 
cable strain of up to 25 lbs/in. 

That's a real relief 
to our customers. 

When a cable pulls out of its IDT terminal, 
it can be a minor annoyance or a major 
headache. In any case, it's a problem you 
don't have with Molex MX50 connectors. 

This broad line of .050" centerline connectors 
features a unique IDT that locks ribbon cable 
in the termination. It's a strain-relieving 
connection with a 25 lb.-per-inch-of-cable
width grip, strong enough to keep cable in 
place, even through the toughest handling. 

Molex will also provide advanced application 
tooling to help you produce reliable, cost
efficient assemblies. Or we'll supply complete 
assemblies from a location in your area. 
Call now for more information. 

~ snolex® 
'---/ 

Bringing People & Technology Together, WorldwidesM 

Corporate Headquarters: 2222 Wellington Ct. , Lisle, IL 60532 U.S.A., Tel: (708) 969-4550 •European Headquarters: Munich, West Germany, Tel: 49-89-413092-0 

Far East North Headquarters: Tokyo, Japan, Tel: 81-427-21-5539 •Far East South Headquarters: Jurong Town, Singapore, Tel: 65-660-8555 
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We build anonymous modems 
for our famous friends 

Some of our best OEM customers 
don't want to be identified; we 
understand. They're among the 
world's leading suppliers of com
puters, intelligent terminals, 
graphics and engineering work
stations and other equipment 
that requires built-in data 
communications capability. 

These well-known companies 
have selected UDS as their modem 
supplier because we provide front
running technology, superb manu
facturing capability, unmatched 

Created by Oayner/Hall , Inc., Winter Park, Florida 

customer support ... and discretion. 
In a word, UDS modems give their 
products the kind of reliability 
they like to claim as their own. 

UDS has a broad selection of 
OEM "standard" designs on file; 
we also offer industry-leading 
capability for the development of 
custom boards. Combined, these 
two approaches have already 
placed more than 3,000 modem 
designs into active field service. 

If you're one of the big boys 
- or if you want to solve data-

CIRCLE NO. 65 

comm problems the way the big 
boys do - find out what UDS 
recommends as a cost-effective 
solution for you. Contact UDS, 
5000 Bradford Drive, Huntsville, 
AL 35805-1993. Telephone 
205/430-8000; FAX 205/430-8926. 

11/lft, ------Va11' 
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ora 

your 

Y-00'1l find our 
qualifications impressive: 
• Our entire line is UL Recognized and 

there's no extra charge for CSA Certi
fication. No added fees or tracking 
charges! 

• We final test 100% on automated 
panels for: induced voltage (shorted 
turns), exciting current, open circuit 
voltage (turns ratio), polarity (phas
ing) and dielectric. 

• Pins are re-tinned after impregnation 
to ensure good solder contact to the 
pc board. 

• Every unit is epoxy impregnated 
with 100% solids to withstand most 
aqueous and solvent printed circuit 

board cleaning systems eliminating 
post-wash insertion and soldering . 

• Special packaging prevents transit 
damage. 

• Our PREMIER delivery service 
means that we ship smal l quantities 
immediately and , depending on order 
size, we will work with you to sched
ule deliveries up to 12 months from 
your order date. 

• Prem costs less. Compare us to other 
transformer manufacturers. 

Send for our catalog which includes 
cross reference to Microtran, Signal, 
Stancor and Triad part numbers . 
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PRr~· 
MAGNETICS 
INCORPORATED 
3521 North Chapel Hill Road 
McHenry, IL 60050 
Phone 815-385-2700 
FAX:: 815-385-8578 

Where quality really counts 

For immediate technical data, you can find our catalog in 
EEM. Vol. A. Or call us' 
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