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The Software is the Instrument
... You Choose the Computer
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Sprague” tantalum chips set new world standards.

Performance that sets world standards plus important
cost-cutting potential. Two major reasons to specify
Sprague® solid tantalum chip capacitors. Our tantalum
chip family provides extended ratings in both conformal

and molded case models, ability to specify
smaller case size for the same electrical
performance plus fused chips and the
industry’s highest temperature capability.
Type 195D TANTAMOUNT?® chips conform
to EIA 535BAAD. Type 595D conformal
coated chips offer the highest capacitance in
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the smallest case sizes. Type 894D fused chips and Type
293D TANTAMOUNT® molded case chips conform to
EIA 535BAAC. CWR06, CWR10 and CWR11 chips meet
MIL-C-55365. Molded styles are rated to withstand

+260°C for 30 sec. All Sprague” tantalum
chips are supplied taped and reeled to
EIA-481. For technical information contact
Sprague® 678 Lower Main Street, Sanford,
ME 04073. Phone (207) 324-4140. FAX
(207) 324-7223. For your “Quick Guide
to Tantalum Chips” call (402) 563-6363.
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S”RFACE-MOU"TO" P'.UG"" FROM 10qty

Expose Mini-Circuits' TUF-mixers to 250°C for five minutes, or to the extreme shock
and vibration stresses of MIL-STD-28837, or to 200 cycles of thermal shock from -55° to
+100°C...they'll survive without any change in specs. They are mighty tough mixers!

Available with LO drive levels from +7 to +17dBm, performance features include very
low conversion loss flat over the entire band, high isolation (L-R, L-1), and well-matched
VSWR at all ports.

All-welded internal and external construction is used to assemble and package the
TUF-unitinits tiny 0.5 by 0.2 by 0.25 in. metal case, for plug-in or surface-mount* assembly.

TUF-Ultra-Rel™ mixers are guaranteed for five years and boast unprecedented
“skinny” sigma (&) unit-to-unit repeatability as shown in the Table

Tough, tiny, and with tight repeatability ... Mini-Circuits’ Ultra-Rel™ TUF-mixers with a
five-year guarantee, priced from $3.95...available only from Mini-Circuits.

\ u",nsnv;gﬁmmff 3

with extra long life due to umque HP monolithic

diode construction, 300°C high temp. storage, 1000 cycles
thermal shock, vibration, acceleration, and mechanical
shock exceeding MIL requirements

actual size finding new ways

setting higher standards

SPECIFICATIONS

Model LO Freq. mConv.Loss Isol. Price$
Power LO/RF _(dB) L-R Ea.
(dBm) (MHz) X (] (dB) 10 qty
TUF-3 7 015-400 498 034 46 5.95
TUF-3LH 10 48 037 51 7.95
TUF-3MH 13 50 033 46 895
TUF-3H 17 50 033 50 10.95
TUF-1 7 2-600 582 0.9 42 3.95
TUF-1LH 10 680 - 4T 50 5.95
TUF-1MH 13 63 012 50 6.95
TUF-1H 17 69 098 50 8.95
TUF-2 7 50-1000 573 0.30 47 4.95
TUF-2LH 10 §2 103 44 6.95
TUF-2MH 13 6.0 025 47 7.95
TUF-2H 17 B2 022 47 9.95
TUF-5 7 20-1500 6.58 040 42 8.95
TUF-5LH 10 6.9 . 02t 42 1095
TUF-5MH 13 70 025 4 11.95
TUF-5H 17 I8 sl 50 1395
TUF-860 7 860-10560 62 037 35 8.95
TUF-860LH 10 63 027 35 1095
TUF-860MH 13 68 032 3B 1195
TUF-860H A7 68 0.31 38 1395
TUF-11A 7 1400-1900 683 0.30 33 1495
TUF-11ALH 10 o 020 36 16.95
TUF-11AMH 13 74 020 33 17.95
TUF-11AH 17 73 028 35 1995

*To specify surface-mount models, add SM after P/N shown
B X = Average conversion loss at upper end of midband (fy/2)
6 = Sigma or standard deviation

linl CIrCUItSN» ACCEPT AMERICAN EXPRESS AND VISA

P.O.Box 350166, Brooklyn,New York 11235-0003
Distribution Centers/NORTH AMERICA 800-654-7949 » 417-335-5935 Fax 417-335-5945

(718) 934-4500 Fax (718) 332 4661
CUROPE 44-252-835094 Fax 44-252-837010

For detailed specs on all Mini-Circuits products refer to ® THOMAS REGISTER Vol. 23 ¢ MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS' 740-pg HANDBOOK.
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D(C-2000 MHz /4

AMPLIFIERS

99¢ Unit price $ (1-25 qty)

In plastic and ceramic packages, for low-cost solu-
tions to dozens of application requirements, select Mini-
Circuits’ flatpack or surface-mount wideband monolithic
amplifiers. For example, cascade three MAR-2 monolithic
amplifiers and end up with a 25dB gain, 0.3 to 2000MHz
amplifier for less than $4.50. Design values and circuit
board layout available on request.

It's just as easy to create an amplifier that meets
other specific needs, whether it be low noise, high gain,
or medium power. Select from Mini-Circuits’ wide
assortment of models (see Chart), sketch a simple inter-
connect layout, and the design is done. Each model
is characterized with S parameter data included in our
740-page RF/IF Designers’ Handbook.

All Mini-Circuits’ amplifiers feature tight unit-to-unit
repeatability, high reliability, a one-year guarantee, tape
and reel packaging, off-
the-shelf availability, with
prices starting at 99 cents.

Mini-Circuits’ monolithic
amplifiers...for innovative
do-it-yourself problem
solvers.

e

R MAV- MAV MAR VAM
MQM Ay RAM

Models above shown actual size

finding

setting hi

PLASTIC
SURFACE-MOUNT

CERAMIC
SURFACE-MOUNT

PLASTIC
FLAT-PACK

Freq.MHz,DC to
Gain, dB at 100MHz
Output Pwr. +dBm
NF, dB

for plastic surface-mount add suffix SM (example MAR-1SM)

++VAM-3
1.45
MAR-1 MAR-2  MAR-3
1.04 1.40 1.50
MAV-1  +MAV-2 +MAV-3
115 1.45 1.55
RAM-1 RAM-2  RAM-3
495 4.95 495
MAV-1 +MAV-2 +MAV-3
1.10 1.40 1.50
MAR-1 MAR-2 MAR-3
0.99 1.35 145
1000 2000 2000
18.5 125 125
15 45 10.0
55 6.5 6.0

+VAM-6
129
MAR-4 MAR-6
1.60 1.34
MAV-4
1.65
RAM-4  RAM-6
4.95 4.95
MAV-4
1.60
MAR-4  MAR-6
1.58 1.29
1000 2000
8.3 20
125 2.0
6.5 3.0

++VAM-7

1.75

MAR-7  MAR-8
1.80 1.75
RAM-7  RAM-8
4.95 495
MAR-7 MAR-8
1.75 1.70
2000 1000
13.5 325
5.5 12.5
5.0 33

MAV-11
215

MAV-11
210

1000
12.7

s

36

new wa
[EW We

Notes: + Frequency range DC-1500MHz

designer’s amplifier kits
DAK-2: 5 of e a< h MAR-model (35 pcs), only $59.95

DAK-2SM: 5 of each MAR-SM model! (35 ) only
DAK-3: 3 of each MAR, MAR-SM, MAV-11, MAV-11SM
(48 pcs) $74.95
designer's chip capacitor kit
KCAP-1: 50 of 17 values, 10pf to 0.1uf (850 pc), $99.95
1yS
gher standards

++ Gain 1/2 dB less than shown

chip coupling capacitors at .12¢ each

(50 min.)
Size (mils) Value
80 x 50 > 47.68, 100, 220, 470, 680 pf
80 x 50 4700, 6800, 10,000 pf
120 x 60 7,.068, .1 puf
Typical Circuit Arrangement
Hfm—tk‘ X
—app—e
T RFC (optional)
Chlock ol 3 Chisck
IN o= o—4—{F— ouT

m Mlnl CIrCUItS WE ACCEPT AMERICAN EXPRESS AND VISA

: P.O.Box 350166, Brooklyn, New York 11235-0003
Distribution Centers NORTH AMERICA 800-654-7949 « 417-335-5935 Fax 417-335-5945

(718) 934-4500 Fax (718) 332-4661
EUROPE 44-252-835094 Fax 44-252-837010

For detailed specs on all Mini-Circuits products refer to # THOMAS REGISTER Vol. 23 ¢ MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK
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On the cover: The time is right for you
to check out the power-saving features
that are revolutionizing the design of
portable computers, from laptops and
notebooks to check-book-sized palmtops.
The Special Report on page 114 de-
seribes the technology that provides the
key to improving power management.
(Photo courtesy Intel Corp)

Foldout Contents

Turn to the last information-retrieval
service card in the back of this
magazine and you'll find a foldout
table of contents. Now, instead of flip-
ping back and forth from this table of
contents to the articles you want to
read, you can have the convenient
foldout open at all times while you're
reading EDN. Use the foldout con-
tents to mark off articles you'd like
your colleagues to read or to remind
yourself to copy stories for your files.

MAGAZINE EDITION
October 15, 1992  vowmes7, numeer21

PC power management SPECIAL REPORT

Today, no respectable business traveler leaves home
without a portable computer. This boom has spurred 1 14
the development of power-management products that

ensure these computers have enough juice between

battery charges.—John Gallant, Techwical Editor

Design It Right—Part 2

This second installment of EDN’s Design It
Right series on developing electronic products 97
tells the stories of three computer-and-peripheral
products.—Dan Strassberg, Senior Technical Editor

Designer’s guide to sampling
A/D converters—Part 3

Part 3 concludes the series by examining the prob-
lems of interfacing the ADC to the rest of the system 1 2 7
and the critical issues of grounding, layout, and filtering.

—Walt Kester, Analog Devices

EDN hands-on project: Pads

software performs complex designs for less

Although Pads high-performance design software is 4
priced near the top for PC systems, it’s priced near the 5
bottom when running on a workstation. The software

can accommodate complex pe-board design without the

limitations found in low-cost software.—Doug Conner,

Technical Editor

Continued on page 7
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MegaPAC™
Power: Up to 1200 Watts
Input:  110/220 VAC, strappable; 300 VDC

Outputs: 1 to 8 isolated and fully regulated,
210 95VDC

Size: 11.8"L x 6.0"W x 3.4"H

Plug into instant power supply
configurability with the new MegaPAC
switcher from our Westcor division.
MegaPAC outputs can be configured in
virtually an infinite number of voltage and
power combinations using up to 8 slide-in

6 * EDN October 15, 1992

ModuPAC™ assemblies. Want to change
a voltage or power level at your factory or
at a customer site? No problem. . .shut
down input power, slide out the
ModuPAC you want to replace and slide
in the new one. It’s that simple.

MegaPAC’s instant configurability takes
Westcor’s popular StakPAC to the next
level of customization and flexibility. And
its improved manufacturability means a
substantial price reduction too! At the
heart of each plug-in ModuPAC is a
standard Vicor VI-26X series DC-DC
converter module. . .over 1 million are
operating reliably in systems world-wide.
With potential applications around the
globe, MegaPAC is designed to meet
stringent UL, CSA, and IEC safety
standards (approvals in process).

POWER To Configure

So take the risk out of specifying your
system power supply. Contact us today
and request ordering information. . .then
sit back and relax. . . your custom-tailored
MegaPAC will be delivered within four
weeks.

Call VICOR EXPRESS (800) 735-6200 for
information and be sure to ask for a
MegaPAC data sheet. Or call WESTCOR
(division of Vicor) at (408) 395-7050. Fax
us at (508) 475-6715 or (408) 395-1518.

VICOR

Bl R

VICOR Corporation
23 Frontage Road, Andover, MA 01810

Component Solutions For Your Power System

CIRCLE NO. 5
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FINALLY, One Company offers you the
Power and the ease...with integrated
Workstation tools from PADS...

IR N

i
v

+ .
EEEE =
= — ~ . | : ol e O
PADS-View PADS-Look PADS-ForceRouter
A A complete design entry and @ Complete PCB design solution M Autorouting for high density
simulation solution for UNIX™ based workstations design and testability
A Mixed mode A/D simulation ® Easy to install, learn and use B Gridless, shape based architecture
A Multiple windows for probing ® Excellent price performance ratio supports: metric, fine pitch and
simulation results ® Complete support of all current off-gnd placemf.:nts )
A Backward and forward printed circuit board technologies ~ M High speed design toolset with
annotation to PCB design ® Specialized tools for analog, table driven Crosstallf analysis
A Integrated analysis tools for digital and high speed design W State-of-the-art “Design for
Engineering Rule Checking Manufacturability’
A Cross-probing between PCB and
schematic

MDS offers hardware independent EDA Solutions within your budget and to meet your toughest
engineering challenges. PADS products offer you a consistent, easy-to-learn, easy-to-use design
environment. For database compatibility, total migration and a common design philosophy between
PC’s and Workstations, call 1-800-554-SALES, or your authorized PADS partner.

DS PDS PADS

CADware, Inc. ElectroCAD, Inc. The CAD T.E.AM.
1-800-735-4223 1-800-872-1036 1-800-668-0726
8 = EDN October ]5, 1992 CIRCLE NO. 6




A summary and analysis of articles in this issve

ohn Gallant foresaw a strategic

writing problem soon after he be-
gan investigating power manage-
ment for personal computers for
this issue’s Special Report. “I found
that the topic was enormous. Any-
body that has anything to do with
making portable computers is put-
ting power-management features
into their products, almost down to
the nuts and bolts. Certainly any-
thing electrical has a ‘power hook’
in it these days.”

John’s problem was figuring out
a way to limit the potentially enor-
mous scope of the article. He de-
cided to concentrate primarily on
the power-management modes of
the most widely used microproces-
sors for today’s portable computers,
opting to include a synopsis of how
the modes operate.

“Low-power management is one
of the big revolutions of the 1990s,
and the motivation is, of course,
portable computers,” says John.
But it’s not just hardware that’s be-
ing modified. Because of all these
extra power hooks, BIOS vendors
have had to come up with innova-
tive power-management firmware.
In his Special Report, John covers
the developments in both hardware
and software power management
and also takes a look at what de-
signers have to deal with before the
complete changeover to 3V devices
oceurs.

Continuing his hands-on reports
on design software, Doug Conner
lets you know what it’s like to work
with Pads Logic for schematic en-
try and Pads 2000 for pc-board de-
sign. (His hands-on review of Ac-
cel’s Tango products appears in the
May 21, 1992, issue.) “I spent two
solid weeks learning the software,
and took a couple of days to design
a board on it.” Overall, he was im-
pressed and found only a few nits
to pick.

By taking the time to learn this
and other design-software pack-
ages, Doug says his future articles
that cover the CAE software area
can only benefit from his user per-
spective. He’s looking forward to
evaluating more products during
the coming year.

In Part 2 of Dan Strassberg’s De-
sign It Right Series, you're in for
a behind-the-scenes design story of
three computer products from
Force, Tusk, and Quantum. Take
a look at the lessons each company
learned in the do’s and don’ts
boxes—maybe there’s something
you can use to further a pet project.

W@ In Dan’s 4-part Design It
!1‘ Right series, only Part 2

z covers products that fall
outside the test and measurement
area. Why? Dan polled all of EDN’s
technical editors and sent letters to
over 80 companies, asking everyone
to nominate products that had good
design stories associated with
them. Out of about three dozen
nominations, he selected the 12
products that he believed had the
most educational design stories to
tell. Except for the three computer
products you'll read about in this
issue’s article, the rest are test re-
lated, which is not surprising (but
also not intentional): Dan is our
resident test expert.

After talking to Force, Quantum,
and Tusk for Part 2, Dan found that
the breakneck pace of the com-
puter-and-peripheral business al-
lows little time to correct errors of
any type. The technology is evolv-
ing so swiftly that design teams
have to be more efficient in that
area than in just about any other
segment of electronic equipment
manufacture. Getting in and out
with clean designs is the name of
the game.

Joan Morrow Lynch
Managing Editor

Multilayer Prototype
PC Boards
Don't Just Happen
Ovemight...

This é-layer Board
Took 4 Hours!

Mystem Liwo

The System Two is designed for today's
engineering reality: fast tums from concept
to finished and verified design. Over 40
companies have already equipped their
engineering departments with the System
Two to rapidly prototype a new design
before committing to production.

The System Two Multilayer Proto-PC Board
Manufacturing System's easy 6-step pro-
cess allows your engineering team to
create prototype boards.

- Upto 12 layers, 11" x 14.5"

- With imaging down to 6 mil. lines

- Including flexible and rigid-flex boards

- Safely-no plumbing or special ventilation

Let us prove how the System Two
can significantly shorten your
time to market while reducing

project costs. Call us today!

LIRECTIMAGING

2 Technology Drive, Airport Business Park
West Lebanon, NH 03784
Fax: (603) 298-5257  Phone: (603) 298-8383

CIRCLE NO. 7 9



Soon, Eight Ho
Computing Wil

(actual size)

AMD Introduces The World's First
386 Microprocessor With 3-Volt Technology.

Two standard dry-cell batteries There's Thanks to the low-voltage Am386 micro-
really nothing special about them. Aside from  processors, laptop, palmtop and notebook
the fact that they can run a powerful, egeeeep computer designs will become smaller, lighter,
portable 386 computer for a full ; smmt: 2nd more powerful than ever before.
eight hours. Provided, of course, that | With battery life of up to eight
portable is built around a low- - mme. hours or more. That's a full day’s
voltage Am386™ microprocessor. " iicnroremawn . worth of 386 performance—the per-

901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088 © 1991 Advanced Micro Devices, Inc."We're Not Your Competition”is a service mark and Am386 is a trademark of Advanced Micro Devices. Inc
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urs Of Portable
Look Like This.

formance you need to run sophisticated Am?386 microprocessors call AMD today at

applications like Windows"3.0, 1-800-222-9323 You'll never look at dry-cell
And rest assured, the low-voltage Am386  batteries the same way again.

microprocessors are proven compatible

and comply fully with JEDEC standards for

low-power, 3-volt computing We can even

supply you with the 3-volt EPROMs your sys- n

tems will need. Other 3-volt system logic & &

is also readily available, Advanced Micro Devices

For more information on the low-voltage “Were Not Your Competition”™

All brand or product names mentioned are trademarks or registered trademarks of their respective holders. DURACELL is a registered trademark of Duracell Intemational. Inc
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If you're only getting
half the picture...




..talk to LeCroy.

Your analog oscilloscope gave you the whole picture. You’d set the trigger and
the timebase, then use delayed sweep to examine the details. Measure precise
timing. Or compare pulses in a stream.
But when you cross over to digital, will you still get
the whole picture? Most digital scopes can’t show
you a live waveform and an expanded portion
simultaneously. And if you can’t see both together,
how can you tell where the expansion really is?
Fortunately, you do have a choice. LeCroy makes
a whole range of Digital Oscilloscopes with long
memories and unique displays. Like your analog scope,
they show live traces and expansions simultaneously.
You get digital measurement precision without
compromising on display clarity.

So now, if you'd like to know more, talk to LeCroy.
We’ll make sure you get the whole picture.

LeCroy Corporation
700 Chestnut Ridge Road, Chestnut Ridge, NY 10977-6499 ro
Phone: (800) 5LeCroy or (914) 425-2000 Fax: (914) 425-8967

E . F = = R N ST e~

The Digital Scope Specialists
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Our

24-MILLION ELEMENT
4-Mb SRAM

naturally fits in your hand.

| So will the MAINFRAMES you'll build with it.]

With 18 million transistors and
a total of 24 million elements, the
4-meg SRAM is the most complex
memory device ever made.

But the products that will be
built with it are even more

extraordinary. Personal Digital

SAMSUNG SEMICONDUCTOR, INC., 1992

Assistants, handheld notebook
and pen-based computers—all
with power only available in
mainframes a few years ago. And
complex telecommunications
switches, video phones, robotics,

and interactive cable systems will

use the 4-meg SRAM too.

At Samsung, we're proud to be
part of these advancements. And
proud to extend the leadership
we earned with the world’s first
16-meg DRAM.

Our line of standard sramMs is




Standard SRAMs from Samsung.

PART DENSITY

KM684000 4Mb
KM68roooa  1Mb 70ns 20UA

SPEED CURRENT

5508 20UA

KM68512 s12K 5508 20UA
KM62256B 256K 7ons 20UA

the broadest available—with the
new 128K and 512K densities, and

parts down to 64K. Industrial

temperature ranges, 3.0V parts,
and 55ns speeds are among the
line’s other highlights. And we

offer additional low-power memory

All parts available in 3V and industrial temperatures.

solutions, including SRAM memory
cards and Pseudo srams.

All technology that will let you
build even more amazing things. Like
computers with huge capabilities,
small enough to fit in your hand.

For more information, please

CIRCLE NO. 16

call 1-800-446-2760 today.

Or write to skam Marketing,
Samsung Semiconductor Inc., 3655
No. First St., San Jose, ca 95134.

¢! SAMSUNG

A Generation AHEAD.

EDN October 15, 1992 = 15




HP’s 50 MBd
Plastic Fiber-Optic Data Links.
Anything else would be twisted.

Our new data links are so
fast and cost-effective,

it would be crazy to

stick with twisted pair.

Sure, optical fiber is immune to
noise, but who can afford it? With
HP’s new high-speed plastic fiber
links, the answer is anyone.

CG080203

16 = EDN October 15, 1992

That’s because our new links rely
on plastic optical fiber cable which
keeps costs way below glass fiber,
while offering far greater voltage
isolation and noise immunity than
twisted pair wire.

A quick turn for the best.

With data rates soaring to 50 MBd,
HP’s plastic fiber links offer the
fastest solution for designing com-
puter, telecommunications, or
industrial applications. So you can
avoid bottlenecks, and design in
data multiplexing.

Perfectly flexible.

You can choose interlocking hori-
zontal or vertical mounts for greater
mechanical design flexibility. The

CIRCLE NO. 17

analog in/out provides the electrical
design flexibility you need to meet
your cost and performance goals.

The whole ball of wax.

What’s more, as the largest opto-
electronic supplier in the U.S.,
HP offers you the industry’s most
complete package of products
and support services. To find out
more about HP’s 50 MBd Plastic
Fiber-Optic Data Links, call
1(800) 752-0900, ext. 2948 in
the U.S.* You'd be crazy not to.

There is a better way.

(7

*In Europe, FAX to: (49) 7031-14-1750.

HEWLETT
PACKARD



EDN-NEWS BREAKS

EDITED BY SUSAN ROSE

08300 ICEs with
trace ability cost $4995

Huntsville Microsystems’ $4995 Llite in-circuit emulators
(ICEs) for 68300-series processors (including the 68340
and HC16 family) cost less than half as much as other
comparably powerful hardware-based debugging tools
for these processors. There are other 68300-series de-
bugging tools in the same price range, but they lack some
of the Lite units’ key features, such as a 4k X 63-bit trace
buffer. The 4.8 X 4.5 X 1.5-in. emulators, which are no
larger than the pods of many other ICEs, clip directly onto
the target processor’s pins or plug directly info its socket.
Emulation RAM is 256 kbytes. The emulators handle dy-
namic bus sizing and mapping of all chip-select signals.
The vendor’s Sourcegate debugger accompanies each
unit. The debugger, available in MS-DOS and Unix ver-
sions, provides source-level debugging of code generated
by all major C and Ada compilers. Huntsville Microsystems
Inc, Huntsville, AL, (205) 881-6005.—by Dan Strassberg

PC/104
consortium
gains momentum

The PC/104 Consortium, a
group of companies that
manufactures small, stack-
together modules for embed-
ded-computer applications,
shows evidence of gaining
momentum. At the recent
Buscon exhibit in Boston, MA,
14 companies announced
new PC/104 modules, and
13 other companies an-
nounced that they have re-
cently joined the consortium.
The consortium was formed
in January 1992, and now
has 46 member companies.
PC/104 modules conform
to a standard, which is pub-
lished by the consortium, that
defines a compact, modular
form-factor for adding PC
and PC/AT functions to em-
bedded applications. PC/
104 modules measure
3.6% 3.8 in. and provide a
stacking bus connector that
eliminates the need for
backplanes and card cages.

New PC/104 modules an-
nounced at Buscon perform
a range of functions for em-
bedded control that include
data acquisition, processing,
text-to-speech conversion,
and touch-screen control.

One company, WinSystems,

introduced an 80386S5X-
based module that connects
either to other PC/104 mod-
ules or to an STD bus. PC/
104 Consortium, Sunnyvale,

CA, (408) 245-9348, FAX _

(408) 720-1322; WinSys-
tems, Arlington, TX, (817)
274-7553, FAX (817) 548-
1358.—by Gary Legg

Specify FPGA
timing needs
up front

A key concerns for FPGA-
(field-programmable gate
array) designers is whether
the circuit will run fast
enough to meet system fim-
ing requirements. XACT-
Performance from Xilinx lets
designers using the com-

pany's FPGAs specify the
timing performance they
need up front during sche-
matic design. When you
later run the automatic par-
titioning, place, and route
tools, they will attempt to
deliver a circuit that meets
performance requirements.

The software lets you
specify timing requirements
in a straightforward format
during schematic design.
You enter the register trans-
fer requirements for clock-
to-setup, the /O transfer
requirements for pad-to-
setup and clock-to-output,
and pad-to-pad require-
ments. Unachievable per-
formance requirements are
typically flagged before
you've spent much time on
the design.

Older methods used net-
work criticality assignments
to provide short delays on
selected nets. You don't
know if your criticality as-
signments have had the de-
sired effect until you evalu-
ate the resulting delays of
the placed and routed de-
vice. Thus the network-criti-
cality-assignment method
often leads to an iterative
design approach. The soft-
ware eliminates or reduces
these design iterations. The
software is a free upgrade
to registered users of XACT
4000. Others can upgrade
for $2000. Xilinx Inc, San
Jose, CA, (408) 559-7778.

—by Doug Conner

Futurebus +
products emerge
at Buscon

New Futurebus+ chips
and boards made their de-
but at the recent Buscon

exhibit in Boston, MA.
They joined a host of

other products for the em-
bedded-systems market,
many of which are boards
that have been upgraded
with an 80486 or compat-
ible processor.

The CA91C899 Logical
Interface Futurebus +
Engine (LIFE) chip from
Newbridge Microsystems
is the first 1-chip control-
ler that fully complies
with Futurebus+ Profile
B. New Futurebus +
products from Myriad
Logic include a High-Per-
formance Parallel Inter-
face (HIPPI) board, a 512-
Mbyte memory board,
and a carrier board for
connecting Transputer
networks. Among the
486-based boards an-
nounced at Buscon were
Multibus I and II boards
from Intel, STD 32 boards
from Ziatech, STEbus
and VME boards from Ar-
com, and a PC/104 module
from Ampro. Radstone
Technology introduced a
module that connects be-
tween a VME board and
the VME backplane and
allows live (power-on) in-
sertion of boards.

Ampro, Sunnyvale,
CA, (408) 522-2100, FAX
(408) 720-1305; Arcom,
Kansas City, MO, (816)
941-7025, FAX (816) 941-
0343; Intel, Santa Clara,
CA, (800) 438-4769; Myr-
iad Logie, Silver Spring,
MD, (301) 588-0604;
Newbridge Microsys-
tems, Kanata, ON, Can-
ada, (800) 267-7231 or
(613)592-0714, FAX (613)
592-1320; Radstone Tech-
nology, Montvale, NJ,
(800) 368-2738 or (201)
391-2700, FAX (201) 391-
2899; Ziatech, San Luis
Obispo, CA, (805) 541-
0488.—by Gary Legg
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FDDI chip set handles
fiber or twisted pair

National Semiconductor has created a 2-chip set that lets
designers create a compact FDDI (Fiber Distributed-Data
Interface) adapter card for desktop computer systems.
One chip (DP83256VF) handles the physical-layer inter-
face, clock-recovery, and clock-distribution needs for the
card. The other chip (DP83266VF) handles system inter-
face, memory control, and the media-access-control
(MAC) protocol. National is also offering software drivers
to facilitate the chip set’s use with network operating sys-
tems such as NetWare, LAN Manager, and the TCP/IP
interface protocol.

The physical-layer chip (Player +) incorporates all of
the necessary filter and timing components for data trans-
mission and recovery on chip. It connects directly to fiber-

optic transmitter and receiver modules for FDDI networks.
The device, together with a twisted-pair transceiver, will
also handle networks that substitute unshielded twisted-
pair wire for optical fiber (SDDI).

The system interface chip (MACSI) has a system inter-
face for direct connection to the Sbus used in Sun
SPARCstations. The interface is also adaptable to EISA
and Micro Channel buses. The chip incorporates 4608-
byte FIFO transmit and receive buffers to reduce latency
when used with slow system buses.

The 2-chip set costs $165 (100) and is available as two
160-pin PQFPs (plastic quad flatpacks) or as a 160-pin
MACSI and a 100-pin Player+ device. The larger-pin-
count Player + (DV83257VF) makes available additional
signals needed for scrambled-data applications. Evalu-
ation boards (DP83200MK) for both fiber and twisted-pair
networks are available for $3995. National Semiconduc-
tor, Santa Clara, CA, (408) 721-5000.

—by Richard Quinnell

Cadence offers
design-for-
manufacture

software

Cadence Design Systems'
DFA (design for assembly)
and DFM (design for manu-
facture) software is part of
the company’s Allegro tool
set for system design and
is available as an option to
the company’s System
Workbench. The software

includes default checking
rules that the user can over-
ride with custom ones.

The DFA software identi-
fies components that do not
match automatic assembly
rules and verifies that the
clearances between com-
ponents are adequate for
automatic assembly equip-
ment, as well as for inspec-
tion and repair. The tool-
also identifies areas that
might produce solder shorts
and opens during wave sol-
dering. The software veri-
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fies that the selected hole
sizes are large enough for
component insertion and
small enough for proper
soldering; that the specified
drill sizes are appropriate
for efficient shop handling;
that there is sufficient annu-
lar ring for soldering; and
that one-pass drilling can
be done.

The DFM software auto-
matically generates fac-
tory-fabrication data such
as soldermask, solder-
paste, and registration cou-
pons. The tools allow users
extensive control over the
generated results through
both default and user-de-
fined design rules. Tools for
the Sun-4 platform will be
available in the fourth quar-
ter of 1992 for $14,900,
each with a floating license.
Cadence Design Systems,
San Jose, CA, (408) 943-
1234.—by John Napier

Mixed A/D
simulator
offers speed
and capacity

The Shado mixed analog-
digital simulator from
GenRad integrates the
company’s HISIM logic
simulator from HILO 4
and Anacad’s ELDO ana-
log simulator. The analog
simulator uses multiple al-
gorithms to achieve fast
simulation. The company
claims simulation time
grows linearly with ana-
log circuit size instead of
exponentially as is often
the case for analog simula-
tors. The analog simulator
accepts Spice 2G6 models
and has its own proprie-
tary high-level descrip-

tion language, which can
accommodate equations to
describe nonelectrical sub-
systems. A lock-step algo-
rithm synchronizes the
two simulators and makes
efficient use of system
memory. The $30,000
software runs on Sun
SPARCstations and HP
700 workstations. Gen-
Rad Ine, Concord, MA,
(508) 779-6271.—by Doug
Conner and John Napier

Arrays displace
high-speed
discrete
transistors

Discrete transistors are no
longer the only high-speed
analog design option. You
can now also use four fixed-
geometry transistor arrays
from Harris Semiconductor
to create high-speed func-
tions, such as 3-GHz ampli-
fiers and mixers. The arrays
solve some of the tempera-
ture-drift problems of dis-
crete designs because they
are on the same die, have
matched electrical perform-
ance, and will track identi-
cally with temperature.

The arrays contain vari-
ous combinations of five 8-
GHz npn and 5.5-GHz pnp
transistors in SOICs. The
HFA3046, '3127,'3096,
and '3128 contain transis-
tors in the following combi-
nations, respectively: 5
npns, with two configured
as a differential pair; 5
npns, 3 npns, and 2 pnps;
and 5 pnps. Prices range
from $3.10 to $3.80 (100).
Harris Semiconductor, Mel-
bourne, FL, (800) 442-
7747, ext 7041.

—Dby Anne Watson Swager



CYPRESS MEMORY AND SILICON GRAPHICS WORKSTATIONS

loved the stunning special effects in “The Lawnmower Man.” They gave you an imaginative prey
in the near future. To design and create those effec Studios relied heavily on cutting-edge Silicon Graphics® workstations, spurred
on by lightning-fast Cypress memory.

Cypress offers a full range of high-performance products, including SRAM and PROM memories, PLDs, SPARC microprocessors,
logic products, BICMOS ECL memories, and multichip modules. Products that can make your designs ly attractive. If you're ready to

embrace top line performance, call for the Cypress Data Book.

FOR A FREE DATA BOOK AND POSTER OF THIS AD
CALL OUR HOTLINE: 1-800-858-1810* Ask for Dept (46. =

52-0270. In Asia, fax to the above dept. at 1 (415) 961-4201.
3-2600, T SNJ UD, TWX: 910-997-0753. “The Lawnmower Man” image was created by Angel

1. Silicon Graphics is a registered trademark of Silicon Graphics,

=1 =
—
_—

52-1504 or call (32) 2-6

In Europe, fax your request to the above dept. at (3:
© 1992 Cypres: riconductor, 3901 North First Stre n Jose, CA ¢ Phor
© 1992 Allied Vision Lane Pringle Productions. All rights res . Inc

Studios, Carlsbad, California
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SPLITTERS
COMBINERS

the world's largest selection
2KHz to 10GHz from $295

With over 300 standard models, from 2-way to 48-way, 0° 90° and 180°,

50- and 75-ohms, covering 2KHz to 10GHz, Mini-Circuits offers the world’s
largest selection of off-the-shelf power splitter/combiners. And, with rapid
turnaround time, we'll also supply “special” needs, such as wider band-
width, higher isolation, lower insertion loss and phase matched ports.

Available for use in military and commercial requirements, models
include plug-in, flat-pack, surface-mount, connectorized standard
and custom designs. New ultra-miniature surface mount units
provide excellent solutions in cellular communications, GPS
receivers, Satcom receivers, wireless communications, and
cable systems.

All units come with a one-year guarantee and unprecedented
“skinny” sigma unit-to-unit and production run-to-production run
repeatability. All catalog models guaranteed to ship in one week.
Mini-Circuits...dedicated to exceed our customers’expectations.

finding new ways
setting higher standards

M : i i 3 ]
I n l l rc u lts WE ACCEPT AMERICAN EXPRESS AND VISA

P.O.Box 350166, Brooklyn,New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
Distribution Centers NORTH AMERICA 800-654-7949 ¢ 417-335-5935 Fax 417-335-5945 ~ EUROPE 44-252-835094 Fax 44-252-837010

F134 REV.C
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For detailed specs on all Mini-Circuits products refer to
e THOMAS REGISTER Vol. 23 ¢ MICROWAVES PRODUCT DIRECTORY
e EEM e MINI-CIRCUITS' 740-pg HANDBOOK.
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An Object Less
For Absolutely Pr

The MACH" Family From AMD:
The Fastest, Most Predictable High Density PLDs Available Today.

Oops! You're a couple of nanoseconds shy this less. Because MACH parts are essentially PAL® devices,
time, and it's going to hurt. Perhaps next time you'll just like the kind you already know. Not some hybrid
choose a more predictable PLD/FPGA, where you don't know

o o Model Equiv. Mac Max. S) l[e} Hard-Wired : aFiay
vehicle. And the most predictable Nomoer Gutes ‘o Doy Speed Prs  Opton.  how it performs — until it's too

high speed, high-density PLDs macHTIO 90 »  wms  ewkz 4 mascio Jate. So you don't have to guess

available are the MACH family MQE: :‘: is“)‘; & “l "U f“’* 7:“6‘ %’:;%l; your delays or clock speeds, you

from AMD. i w0 % e wme @ wecao just read them right off our
Only the MACH Family offers waciizo 180 4 150 SOMH: o MASC 130 datasheet.

you worst case delaysof Ions*or MOS0 0 W 1 Mz 8 MAKE0 But they’re not just ordinary

*In applications with a full 16 product terms. Every MACH part is specified using real-life conditions with all outputs switching
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oh InThe Need

edictable Speed.

PAL devices. They're bigger and better, with densities
ranging from 900 to 3600 gates, all in our submicron
CMOS technology.

Nor will you face unpredictable delays when you
order. Because the entire MACH family is now shipping
in volume.

Working with them is equally predictable. You
don't have to learn any new techniques, just use the

software and test equipment you already know. Like ABEL,

CUPL, OrCad, and others. Not to mention the software

and support from over 20 FusionPLD vendors — all

prepared to bring your products to market on time.
And each MACH part can migrate easily to a pin-

CIRCLE NO. 19

compatible, hard-wired MASC™ counterpart for high
volume. So you can get the volume you need, without
redesign, NRE, or unforeseen delays.

So call AMD today at 1-800-222-9323. And let
the MACH family make your design cycle a whole heck

of a lot safer.

Advanced Micro Devices

© 1992 Advanced Micro Devices, Inc. 901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088, PAL is a regis-
tered trademark, and MACH and MASC are trademarks of Advanced Micro Devices, Inc. All brand or product
names mentioned are trademarks or registered trademarks of their respective holders.
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This is your chance to get the full power of embedded

ORCE Computers, Inc., 3165 Winchester Bivd., Campbell, CA 95008-6557, Prof.-Messerschmitt-Str. 1, W-8014 Neubiberg/Miinchen. All brands or products are trademarks of their respective holders. ©1992, FORCE Computers, Inc.
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SPARC. Don't let it slip away:

CIRCLE NO. 20

This is one of those times when you
just have to seize the day. Because
opportunities like thisare =~

rare indeed. .

You see, « ‘ .
FORCE is the only iy el ssimon
company licensed by Sun to put
SPARC'station 2 technology on VME.

So we're the only ones who can
give you validated hardware and
software compatibility. Allowing you
to run SunOS™ with any of your
SPARCstation 2 applications and peri-
pherals. Without a hitch.

We also have a whole new family

B of SPARC 2 products. With
! everything from our CPU-
ourcre2ce 2CE (6U) board to the micro-

features a
SPARC &
fustmon force single-slot system.

processor, de-

gy & We even have 20-slot
systems that allow you to customize
[/O. Giving you the perfect combina-
tion of real-time and UNIX.

And our SPARC products pro-
vide the broadest software offering of

any RISC architecture. Including

SunOS, real-time operating systems
and a host of application software.
So if you want a better grasp of
embedded SPARC, call for a free
brochure. 800-237-8863, ext.5. Or in
Europe, 49.89.608-14-0. e
Because there’s no ?&l\cﬁy
reason to let all this power
slip through your fingers.  FX

- XIE

\

EDN October 15, 1992 = 25

COMPUTERS



OrCAD Turns Another Page

OrCAD’s Schematic Design Tools is
the most popular electronic design
automation product in the world.
Designed by engineers for engineers,
its “intelligent” interface and power
features are a favorite for electronic
designers in huge manufacturing
companies and small job shops alike.

Schematic Design tools offers
incredible value in a single package:
30+ industry netlist formats (or write
your own); support for hundreds of
displays, printers and plotters; the
innovative ESP framework, which
allows the user to seamlessly transfer
information between OrCAD products
and many third party products.

In the 60+ libraries are IEEE,
TTL, ECL, CMOS symbols and
much more. In fact, Schematic
Design Tools has over 20,000
unique library parts. Parts
may be rotated, mirrored,
converted to DeMorgan
equivalent with the
press of a single key.

Call today

for information
including a FREE
demonstration disk.
(503) 690-9881
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Introducing
Schematlc Design Tools 386+

Designed specifically for 386/486 based PCs.
A true protected-mode product using 32 bit
addressing and data structures for maximum
performance on today'’s faster PCs.

Features and enhancements:

* Virtually unlimited design size

* Virtually unlimited netlisting
capacity

* Virtually unlimited graphic part size

* All existing SDT designs and
libraries may be easily translated

* Faster netlisting due to improved into Schematic Design Tools 386+
memory management and 386/486 format.
optimization e Schematic Design Tools 386+ is

* Compatible with all OrCAD prod- compatible with nearly every
ucts including OrCAD PCB II, known printed circuit board,
Programmable Logic Design Tools programmable logic and FPGA
386+, and Digital Simulation Tools layout system.

OrCAD'M:

11
The Better Solution

3175 N.W. Aloclek Drive ¢ Hillsboro, OR 97124 USA
(503) 690-9881 « Fax (503) 690-9891
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Taking responsibility

for education

The editorial by Joan Morrow
Lynch entitled “Everyone wins”
(EDN, June 4, 1992) is gratifying
because it gives examples of inter-
est in science and engineering. [ am
a volunteer liaison between Hewlett-
Packard (HP) and our local school
district’s high schools, specializing
in math and science education.

The editorial makes an interest-
ing point: Lack of a demand from
the students will defeat every pro-
gram, every time. I see this every
time I'm called upon to advise on
the acquisition of another computer
for the classroom. Schools think
they need a Macintosh with a MIDI
interface and a CD-ROM to teach
the students. In fact, what schools
need are students who believe their
own future success in life depends
on the education they receive from
the school and in which they ac-
tively participate.

In a microprocessor-program-
ming class I taught to some high-
school students as part of their ap-
plied-technology course, I could
give homework and exams. The stu-
dents complained that I shouldn’t
be giving them homework. One stu-
dent was on the swimming team
and had to practice three hours a
day; my homework was cutting into
his practice. I pointed out that
homework is practice for the mind.
Why, I asked him, is it okay to prac-
tice for a sport, but not for an intel-
lectual activity.

Until we raise our expectations
of what constitutes a good prepara-
tory education, we will be in this
crisis. It’s not the facts that you
learn in school that are important,
it’s the process of learning and
training your mind to think.

I'm currently involved in a pro-
ject with Liberty High School. Scat
Hovercraft in Florida has donated
one of their Hovercraft as a vehicle
for applying physical principles to
solving real-world problems. We
are trying to assist Scat in lowering

EDN-SIGNALS & NOISE

the noise generated by their prod-
ucts. The students are learning
about how engineering and team ac-
tivities actually occur. HP and
other companies have also donated
equipment and provided mentors.
We've completed one year so far,
and I'm impressed with this year’s
results.

Looking back on this project,
however, I wonder why all of this
is necessary. It’s expensive and
very time-consuming. The answer
is simple. If we were to teach tradi-
tional physics in a traditional class-
room environment, we wouldn’t
have any students to teach. The
Project Engineering class is “sexy,”
and it captures their imagination.
This isn’t bad, and it’s similar to
the thrust of Lynch’s editorial, but
why is it necessary?

Until the students and their par-
ents take responsibility for their
own education, programs such as
these will be necessary, and they
will be insufficient. For every 50
students who participate, 250 will
breeze through at the lowest com-
mon denominator. They will feel
good about themselves, but they
will be uneducated.

Arnold S Berger, PhD
R&D Project Manager
Hewlett-Packard Co

Colorado Springs, CO

Reciprocal apologies

are in order

Please accept my apologies for writ-

ing unclearly and for using unex-

plained acronyms. My letter to Sig-

nals & Noise in the June 18, 1992,

issue (pg 31) was about programma-

ble logic devices (PLDs), not PIDs.
Also, Little Rock (unlike our gov-

ernor, Bill Clinton) is in Arkansas—

abbreviated AR. AK [which also

appeared in the June 18, 1992, is-

sue] stands for Alaska.

Jim Honea

Electronic Design Engineer

Aerospace Controls Corp

Little Rock, AR

LCD Proto Kit

Everything you need to
start your LCD application
.... create complex screens
in just a few hours!

240 x 64

Kit provides
pixel

serial inter-

Supertwist face to IBM

LCD : PC for quick

mounts prototyping.

directly Boar)c’! alsgo

onto supports

CYB003 displays up

proto- to 240 x 128

typin pixels.
board.

Interface to

6 soft keys or

4 x 4 key matrix.

Dial 0-25k

ohms for LCD

contrast.

Controller
provides
parallel or

Wirewrap
area for
custom

circuitry serial high-
or back- level control
light. of Instrument-
size LCDs. Up
to 256 built-in

windows support
window-relative
text, bargraphs,
waveforms, and
plots. Text and
graphics are main-
tained in separate
planes, facilitating
special effects.
Complete User
Manual included.

il
serial jack for
RxD, TxD,
CTS, and 5Pin Alternate Add your own 8051

GND, plus Power Power CPU for stand
2 spares. DIN. Connector.  alone operation.

Kit also includes:

Power supp?/ provides +5v and Gnd for
board, -12v for LCD,
and + 12v spare.

Sample routines in
8051 Assembler
and QuickBasic.

LCD Paint™ for
creating your own

graphics
,/

images.
-

4

DB25F
connector
for your IBM PC.

$495 = Kit Demo routines
Popular LCD Starter Kit. PreprOged
\ @ ‘ % ( @ irl;?le?]ate

A x gratification.

(8595 pre-assembled & tested)

*The CY325 CMOS 40-pin DIP and 44-pin
PLCC LCD Controller IC are available
from stock @ $75/singles, $20/1000s .

CyberneticMicroSystems

Box 3000 e San Gregorio CA 94074
Tel: 415-726-3000 @ Fax: 415-726-3003
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32-bit RISC microcontroller with integrated
peripherals and glueless memory interface.

Whatever you're working on, please stop.
You deserve to take some time off. And with
any member of the AMD 29K™ Family of
embedded RISC processors, you can take
several months off your design cycle.

That's because 29K processors' simple,
highly integrated designs will knock time-
consuming steps off your schedule. Take the
inexpensive, new Am29200™ microcontroller.
With many features like I/O controls and serial
ports included on-chip, it's the easiest to

28 = EDN October 15, 1992

Am29000

Original 29K 32-bit RISC processor.

i s

Am29005

Elmmummmmsmmunmmu

E. "

Low-cost 32-bit RISC processor.

use embedded processor available. Adding
memory requires no interface circuitry. It's
as simple as playing "Connect the dots."

Memory interface throughout the rest of
the family is fast and easy too. Each processor
in the 29K Family integrates easily with low-
cost PLDs or simple glue logic to minimize
your circuitry needs.

You'll also save valuable time when you're
expanding your product line. The entire 29K
family is binary compatible. So you just deter-



uys To Work
Time Off.
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32-bit RISC processor with 8-Byte Instruction cache,
Scalable Clocking™ and Programmable Bus Sizing.

mine the performance you need and select
the appropriate chip—from the Am29200
to the high-end Am29050™ processor. There's
no need to recompile your applications'
software as you scale up or down the perfor-
mance ladder.

And thanks to the 29K’s RISC architecture,
you can use inexpensive memory devices to
lower your system costs and still deliver the
high performance your customers demand.

For more information on the 29K embedded

CIRCLE NO. 23

Am29035

32-bit RISC processor with 4-Byte Instruction cache,
Scalable Clocking™ and Programmable Bus Sizing.

Am29050

T g

32-bit RISC processor with on-chip floating point.

RISC family call today at 1-800-292-9263 Ext.3.
Then kick back and watch the AMD guys go
to work.

4

Advanced Micro Devices

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1992 Advanced Micro Devices, Inc
29K, Am29200, and Am29050 are trademarks of Advanced Micro Devices. All other
brand or product names are trademarks or registered trademarks of their respective holders.
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Go ahead, search all you want.
But we don't think you'll find a lower cost or
higher quality 200 MB class disk drive than
our new 7213.

The reason is simple. We made it with

very few parts. Far fewer than any other
drive in its class. So it’s not only easier to

30 = EDN October 15, 1992

The Max
ltdrives a

manufacture, it assures exceptional reliability.

And that’s critical.

Because it’s that level of reliability that
keeps your customers sold.

Now you might be thinking, “How could
Maxtor possibly produce a quality 200 MB
drive at such a low cost?” Well, after produc-
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or 7213.
ard bargain.

ing more than 3 million 7000 series drives, For more information, please call

you get real good at it. 1-800-4-MAXTOR. Quite frankly, you won't
The 7213 is just one more example find a better bargain than this.

of the New Drive at Maxtor. A very serious

commitment to customer satisfaction. Un-

matched service and support. And visionary . )
product design. There’s a new drive at Maxtor.

Maxtor Corporation, 211 River Oaks Parkway, San Jose, CA 95134
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Compare Us 1o The F

And

Optimal Programming Element.

PLICE” antifuse elements combine
small size and high reliability, giving
you FPGAs with higher speed, lower

cost, greater ease-of-design, and

more capacity than any other.

Superior Performance.

The antifuse-based ACT 2, the most

predictable FPGA available, incurs

short delays in interconnecting logic
functions, which means higher
speeds to keep pace with your

latest microprocessor.

Once You Witness The Performance Of Our ACT" 2
FPGASs, You'll Know The Real Leader Is Actel.

If you plan to move to
the superior capacity, flexi-
bility and cost of FPGAs,
you should know the facts.
Compare us against the
industry “leader’ You'll
find our ACT 2 FPGAs
turn in some very impres-
sive numbers indeed.

#1 in architecture. The
ACT 2 family’s innovative
PLICE antifuse technology
provides the ideal pro-

gramming and intercon-

© 1992 Actel Corporation, 955 E. Arques Ave., Sunnyvale, CA 94086. ACT, PLICE and Action Logic are
ks of their respective holders.

All other products or brand names d are trad

nect elements for high-
density FPGAs. Our
FPGAs offer superior
reliability and design flexi-
bility, and give you the
most predictable FPGA
performance available.
And with more than 1
million FPGAs shipped,
Actel has more experience

manufacturing antifuse-

based FPGAs than anyone.

That’s experience you

can count on.

ks or d trad
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#1 in speed. The fast-
est ACT 2 family member
—the A1225—offers 2,500
gates of pure speed. With a
4 ns logic delay and system-
level speeds up to 66 MHz,
ACT 2 helps you make
the most of your design.

#1 in ease-of-use. With
ACT 2, designs are easily
captured with standard
PLD tools like ABEL" and
PLDesigner-XL," as well

as with your favorite sche-

You'll Have Secon

B it oo et |

Lower Cost.

PLICE antifuse technology results
in smaller die sizes, saving you as
much as 75% off the cost of the

alternative solution.

matic capture program from
Mentor Graphics, OrCAD,
Valid Logic Systems and
Viewlogic. And Actel’s
Action Logic” System
rapidly converts captured
designs into programmed
Actel devices. For years,
our 100% automatic place-
ment and routing has sim-
plified the design process.
And it's still faster and easier
than any other solution.

#1 in affordability. Our
FPGAs also provide the
best price/performance

available. Actel offers

d ks of Actel Cor

ks or d



PGA Market Leader,
Thoughts About Who's #1.

Designing Made Simple.

Actel devices' plentiful routing
resources give you 85% gate
utilization using 100% automatic
placement and routing, letting you
place and route a 4,000-gate
design in our A1240 chip in

only 30 minutes.

much quicker
time-to-market
and complete
control of the
design process,
as well as com-
petitive FPGA
prices. Which saves you
both money and time.
And #1 in service and
support. Customers can
call our technical hotline
and talk to a real person—
not voicemail. Or custom-
ers can use our automatic
Action FACTS system to

fax themselves quick

The FPGA Design Guide

Greater Capacity.

With 8,000 gate-array equivalent
gates, the A1280 has led the industry
in capacity for over 2 years. And
it's still the only high-density,
high-performance FPGA available
in volume production.

answers to their appli-
cation questions.
We're building on
“‘ our experience to
bring you the most
advanced products
for any applica-
tion, and we're committed
to establishing a quality,
long-term partnership with
you for your future success.
Call 1-800-228-3532
for more information on
our powerful family of
FPGAs. And discover how
far the real industry leader

can take you.
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FLIP-FLOPS (Maximum)

998

684

341

293

147

Catch Our Next Act.

We're building on this FPGA
technology to set new performance
levels with our upcoming ACT 3
FPGAs. Whichever ACT you catch,
you'll get a long-term partner and
the best performance in town.

Broad Family With High Capacity
AI280

Al225
A70204 A 70204 A70204
iz “lylﬂlﬂl l/ﬂ./ﬂl e
34 57 69 83 104 140
1/0 PINS
. . -
Risk-Free Logic Integration
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Can Your
Current

MCUs Meet
These Specs!



Your designs demand more from existing MCU .
- As the leader in MCU technology, Mitsubishi offers
- you a breadth of 8- and 16-bit microcontrollers with
" the functions you want.

Highest Integration

Get the highest levels of on-chip functionality with a host of
features you need most, including synchronous S 1/0, UARTS,
programmable 1/Os, A-D/D-A converters, LCD and VFD drivers,
PWM, special timers and more.
Lowest Power Dissipation

We offer the lowest power dissipation available today—4mA
at 3.0V at 8MHz, for our most highly integrated 16-bit MCUs.

Low Voltage

For low voltage, our MCUs operate in the 2.7 to 5.5 volt
range at 8MHz. For higher performance up to 25MHz, we offer
4.5 to 5.5 volt operation without paying the high power penalty.

Highest Integration

Lowest Power Dissipation

Low Voltage
Largest Memory

Smallest Packages

Largest On-Chip Memory

Utilize up to 2 Kbytes RAM and 32 Kbytes ROM or OTP
with our 16-bit MCUs, and up to 1 Kbyte RAM and 32 Kbytes
ROM in our 8-bit MCUs, with expanded memory planned for
the future. EPROM and ROM less versions are also available.
Smallest Packages

Get all these advantages in the smallest packages on the
market. Mitsubishi offers a wide range of packaging options
including 64- to 160-pin surface mount packages, with 0.50mm,
0.65mm and 0.80mm lead pitch. Shrink DIPs are available in
32- to 64-pin configurations.

For faster time to market, Mitsubishi provides develop-
ment support tools for each phase of your product design.

For your best system solution, call Mitsubishi today at

(408) 522-7498. For Eastern U.S. and Canada,
call (408) 522-7499.

2= MITSUBISHI

ELECTRONIC DEVICE GROUP
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“THIS ONE’S MY FAVORITE. WE LAID IT OUT IN THREE DIFFERENT PROCESSES AND
STILL BROUGHT IT IN ON TIME AND UNDER BUDGET THANKS TO NEW EPOCH.”

'

INTRODUCING EPOCH.

We named our new set of IC design tools
Epoch because it truly is a new way of
looking at IC design.

FEATURES AND BENEFITS

Open architecture for seamless interfacing with a wide range of CAE platforms.

Whether it’'s Mentor, Cadence, ViewLogic,
VHDL, Verilog or EDIF, with Epoch, you
can continue to work in your familiar CAE
environment. At the same time, you'll have

Processindependent design methodology and a robust, pmienzed Mfw

 true process migration and design reusabilify. Instead of s:mp}yxescaﬁng the

entire design, Epoch automatically manipulates design rules in
full advantage of farget processes.

!abke

quick access to Epoch’s powerful set of
tools. Tools that can help you improve the

Performance-driven layout fo help create chips with the optimum balance of speed,
density and power consumption.

quality of your physical designs and deliver
those complex IC designs on time and

Au)omatad giace und route with opfional infercctive opfimization | ih

une er design at critical junciures.

within budget.

Epoch is a new version of a tool that engineers throughout the world have used for years to design
ICs for all kinds of applications, from engine controllers to consumer electronics and from medical

imaging to DSP.

Epoch was developed, tested and proven by a team of engineers with widespread experience in 1C
design, IC software and a wide variety of foundry processes. This same team is available to provide
you with full technical support whenever you need it.

If you're ready to discover a new epoch in IC design productivity and
commitment to support, call us. Cascade Design Automation: 1-800-258-8574.
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EDN-EDITORIAL

Washington: off frequency

Today, more and more communication
companies and groups want to claim por-
tions of the radio-frequency (RF) spec-
trum. Unfortunately, the RF spectrum
is already crowded, and its bounds are
limited. We can’t create extra frequen-
cies for new applications. However, we
can carefully apportion the frequencies
to meet the needs of new technologies.
But that’s not always done. The US Sen-
ate has decided to join the battle for
frequencies by preventing the US Fed-
eral Communications Commission
(FCC) from reallocating a small set of
frequencies. That’s a bad approach to a
complex problem.

A few months ago, the FCC proposed
moving users in the 1.85- to 2.2-GHz
band to other frequencies. The newly
available spectrum would be opened to
personal communication services and
new services now only in experimental
stages. The present users of the band
are mainly railroads and utility compa-
nies that communicate between fixed
points. With its usual wisdom, the Sen-
ate blocked the FCC from reallocating
the frequencies around 2 GHz to new
services. The ban is an amendment to
a bill that several electronics-industry
groups seek to kill. Likewise, President
Bush has said that he will veto any bill
that blocks frequency changes.

The National Telecommunications and
Information Administration (NTIA) also

looked into the problems of relocating
the 1.85- to 2.2-GHz-band users to fre-
quencies between 1.7 and 1.85 GHz.
Government communications now use
that band. However, by carefully plan-
ning the frequencies of new stations, the
paths of communication links—and con-
sidering other factors, all but 2% of the
existing stations—could coexist with
present operations. Making radio-com-
munication facilities change frequencies
can be expensive, but it can be done.
No one should assume they have pro-
prietary rights to parts of the RF spec-
trum. I've stated several times that fre-
quencies should be put to the highest
and best use, and that’s still my opinion.
Nicholas Negroponte, head of the
MIT Media Laboratory, thinks that if
both points in a communication path are
fixed, communications should go by wire
or fiber optics. On the other hand, if
either of the points moves, it should
communicate by wireless. We agree.
Communicators with fixed bases should
plan to relinquish valuable spectrum
space to mobile users. FCC Commis-
sioner Alfred Sikes estimates that such
a blocking of the 1.85- to 2.2-GHz band
could postpone new communication ser-
vices by 15 years. If Congress succeeds
in blocking the reallocation of frequen-
cies to innovative forms of communica-
tion, consumers—and the electronics in-
dustry—will suffer. Let’s get moving.

bt

Jesse H. Neal

Editorial Achievement Awards
1990 Certificate, Best Editorial
1990 Certificate, Best Series
1987, 1981 (2), 1978 (2),
1977, 1976, 1975

Jon Titus
Editor

American Society of
Business Press Editors Award
1991, 1990, 1988, 1983, 1981

Send me your comments via FAX at (617) 558-4470, or on the EDN Bulletin Board System
at (617) 558-4241 300/1200/2400, 8,N,1; on 9600-bps modems try (617) 558-4580, 4582, or 4398.
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Our microstrip interface behaves
like it grew straight out of the board.
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An AMP Micro-Strip interface acts
like a natural extension of the micro-
strip configuration of your board. It
accepts high-speed signals from board
traces. Presents them with a consis-
tent, controlled-impedance interface.

And passes them through with an the signal doesn’t see an interconnect, Crosstalk less than 4% at 1ns risetimes.
absolute bare minimum of fuss. and acts just as if it were on a continu-  Connector propagation delay of 0.05ns
Board to board or box to box, ous microstrip path, experiencing a Cable propagation delay of 1.4ns/ft.

carefully controlled 50 ohms per line.  Astonishing numbers for an interec
Reflection less than 5% at 1GHz. nect system; excellent news as signals
approach 500ps risetimes.

I




The separable bus bar between
contact rows makes all contacts avail-
able for signal, giving you a comfortable
40 lines per inch on 0.05” centers, in
parallel or right-angle configurations.
A range of parallel stack heights is
available for “hot” applications such
as workstation cpu module boards.

The transmission-line cable imple-
mentation extends from subsystem to
subsystem, or box to box. Using silver-
plated conductors on 0.0125” centers in

a ground/signal/ground
configuration, the teflon-
insulated cables exhibit
minimal crosstalk
- and delay. Our
€ proprietary
termination technique creates a con-
sistent impedance characteristic at
the connector interface.
Need high-speed help in product
development, too? We can shorten
your design cycle and cut your time

THIS IS AMP TODAY.

CIRCLE NO. 29

to market with extensive services that
range from design verification to routing,
board layout/fabrication, and complete
system architecture —using the latest
techniques to develop unique, cost- and
time-effective solutions to your problems.

For more information, call our Product
Information Center at 1-800-522-6752
(fax 717-986-7575). AMP Incorporated,
Harrisburg, PA 17105-3608. In Canada,
call 416-475-6222.

AMP is a trademark of AMP Incorporated.

AP
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The Goal:

Design the world’s only multi-
frequency Radar Target Gener-
ator System able to simulate
hostile threats on the military’s
diverse radar systems.

The Problem:

To get the needed horsepower,
sixteen 68040 CPU boards were
required. However, with this
many boards, VMEbus band-
width limits would severely
degrade system performance
making the project unfeasible.

The Solution:

Synergy’s V420 dual 68040 SBC.
After evaluating several pro-
ducts, KOR Electronics selected
eight V420s which could deliver
320 MIPS without VMEbus
bandwidth degradation.

“Not only did
we meet our project
performance goals,

we were able to

reduce our costs
by 40%.”

“ Synergy’s
dual 040
outperformed all
other boards
I"ve evaluated in

the last five

years.”

—KOR Electronics
Garden Grove, CA

N\

Unexpected Benefits:

Synergy’s dual 040 solution cut
KOR’s hardware requirements
by 50% while vastly increasing
system reliability. These un-
expected benefits reduced sys-
tem costs by 40%.

In Synergy, KOR also found
a design partner with strong
integration expertise and de-
pendable customer support.

“I recommend you call
Synergy today.”

Next time you need high
performance SBCs, do as KOR
Electronics did. Call Synergy
Microsystems.  You'll be as
satisfied as they are.

@p /YNERGY

microsystems

High performance SBCs for demanding applications.
SYNERGY MICROSYSTEMS, Inc. 179 Calle Magdalena, Encinitas, CA 92024, 619-753-2191, Fax 619-753-0903

42 = EDN October 15, 1992

CIRCLE NO. 31



Although Pads
high-performance
design software
is priced near the
top for PC sys-
tems, it's priced
near the bottom
when running on
a workstation.
The software can
accommodate
complex pc-board
design without
the limitations
found in low-cost
software.

EDN-TECHNOLOGY UPDATE

EDN hands-on project:
Pads software performs
complex designs for less

DOUG CONNER, Technical Editor

When considering schematic entry and
pe-board layout tools for PCs, you can
find a lot of software offering various
price-performance tradeoffs. Pads Soft-
ware offers several packages ranging
from low-cost to high-performance. I
tried the company’s high-performance
software, Pads Logic for schematic en-
try and Pads 2000 for pe-board design,
to see how they perform. The software
runs on DOS-based PCs and Unix work-
stations.

The capability of these software tools
becomes apparent when you look at the
tutorials. The 145-pg tutorial on sche-
matic capture and 182-pg tutorial on pe-
board layout are thorough. These tutori-
als don't just take you through the ba-
sics. They walk you through every ad-
vanced feature. I spent the better part
of two weeks going through most of the
tutorials. It’s a lot of time, but when
you're done, you’ll know how to use the
software on real work, not just how to
get started. The schematic-entry tutori-
als take you through the
hierarchical design. The
pe-board design tutorials
cover using the software
for simple 2-layer designs
and for multilayer through-
hole and surface-mount
designs. Designing a
small, 4-layer pec-board
after completing the tuto-
rials was easy.

In just a few pages I
can’t go through the soft-
ware in detail, but I'll try

L F2 F3 F4 5 1] F? F8 e P18
 InAlat BUUUEE Create RIUUUNE Route KU lleports Exit
| b 3150.808

trid 25, R =
m;/imh 4Q % L 4 & t‘

fhid.job WO bpoeEe
X | !

features that I feel are worthy of note.

The ten choices in the basic menu
structure appear across the top of the
screen and match the ten function keys.
You can also select the functions with
a pointing device such as a mouse. I
didn’t make a specific count to see how
many menu levels there are. The count
differs with the path you are following,
but my impression is about five. Initially
I was not impressed with the menus; I
felt a little lost trying to navigate
through them. As I worked through the
tutorials, the lost feeling left and I felt
the menu system was Spartan but ef-
ficient.

The menu groups are well thought
out. I seldom found myself wasting a lot
of keystrokes on menu changes. For ex-
ample, in schematic capture one menu
covers all the component and connection
additions. When you add a component,
a new menu automatically pops up,
letting you rotate, mirror, call up an
alternate symbol, or complete the

to give you a feeling for
what the software can do
and cover some of the

The menu structure is similar for both the schematic entry and
pc-board layout software. Although it's perhaps a little slow to
learn at first, it's very efficient once you become accustomed to it.
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Power.
Everyone wants it. You need it. For
military power supplies — ASAP.
Lots of power suppliers say that
they have it. The big question is,
who do you trust?
Answer: the one supplier with
30+ years of experience. And
Mil/Pac™ — the most comprehensive line of
high density full mil power supplies.
In single, dual and triple configurations,
at 20, 35, 50,100 and 200 Watts. With
input voltages of 28V dc, 155V
dc, 115/220V ac, and 270V dc.
Field-proven topologies that meet all
Mil-Stds including 461C, 704D, 810C,
901C, and Mil-Std-2000. The
shock is that these are readily
available now,
off the shelf. So
whenever reliability
is imperative,
trust abbott.
[And by the
way, just when is
reliability
ever
really
an option?]

When reliability is imperative @

Abbott Electronics, Inc., 2727 S. La Cienega Blvd., Los Angeles, CA 90034-2643 * Telephone 310/ 202-8820 * Fax 310/ 836-1027
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EDN-TECHNOLOGY UPDATE

SCHEMATIC ENTRY AND PC-BOARD LAYOUT

placement. Similarly, in pe-board
design work, one menu covers most
of the functions you need when plac-
ing parts, while another menu cov-
ers routing.

In addition to the menus, there
are some modeless commands for
operations such as changing the
grid. You type g25 and a carriage
return to change to a 25-mil grid,
regardless of where you are in the
menu system. In schematic entry
you can change sheets instantly us-
ing a modeless command (sh3 for
sheet 3). A modeless search com-
mand lets you jump instantly to a
specified grid point or a part and
pin number. Modeless commands
let you set and change the layer pair
for pc-board routing, the current
layer, and some other functions.

You can create keyboard macros
for combining groups of commands
to speed up any keyboard-intensive
operations that you repeat often.
The software also includes a timed
automatic backup feature that helps
you avoid losing work due to an un-
expected power outage.

Schematic-entry software has
been around for quite a few years
now and many features are common
across the industry. I'll just men-
tion a few of the features to give a
feeling for the level of detail in the
software.

Group functions

One of the immediately apparent
features of schematic entry that I
appreciated was the design-ori-
ented database. The entire design
is in RAM at once, so sheet changes
are fast.

Group functions for moves, cop-
ies, and deletes are an important
productivity aid, especially if they
are well thought out to cover most
of the problems associated with this
powerful command. The group func-
tion in Pads Logic lets you select
the part of a design with a rectangu-
lar window and then highlights
what has been selected for the

The schematic-capture software is straightforward and easy to use. The library editor
made it simple to create parts that aren’t in the standard library.

move. If there are lines that go out-
side the window, you can select
whether to maintain the connec-
tions during the move or disconnect
them. You can also select whether
to add or delete items from the
group, a useful feature when you’ve
captured parts you didn’t want in
the group or missed a few. The
group menu also lets you select the
origin point for the group move or
copy. When you want to accurately
place a group for a move or a copy,
you set the origin on a convenient
reference point and then the cursor
attaches to that point during the
move.

The schematic-entry software
also includes true busing. The bus
lines are named and automatically
increment through the range of sig-
nals you specify. The auto incre-
menting of the names, such as bus
DATA[00:31], provides the signal
names, DATAO00 through DATA31,
without you typing each one in.

Creating parts

Libraries for schematic entry are
the ordinary 7400 series, some mi-
croprocessors and peripheral ICs, a

few analog ICs, and discrete compo-
nents. As always, you’ll have to add
parts to the library to accomplish
most designs. The tutorial has you
add several different parts to the
library for experience, giving you
an easy template to follow for creat-
ing other parts.

In my sample design, I had to
add a few parts. The 84-pin field-
programmable gate array (FPGA)
was quick to add because I could
use the semiautomatic part genera-
tor. You enter the number of sig-
nals on the left and right sides of
the symbol, and it automatically
adds them to a properly sized rec-
tangular symbol. You specify pin
names, pin numbers, pin proper-
ties, and complete a short table for
the database. The database for the
part lets you add ten lines of your
own information, which might in-
clude such things as a part descrip-
tion, the manufacturer, a price, or
whatever you’d find useful.

If you need to create a new sym-
bol, you just use the 2-D drawing
menu. I created an op-amp symbol,
although I could have copied it from
one of the existing parts.
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The software provides several
different reports including the ordi-
nary netlist and a bill of materials.
You can use the options to output
the netlist in about a dozen different
formats to make it suitable for use
with simulators and other software
tools.

Transferring data between the
schematic-entry software and the
pe-board layout software is an im-
portant step. If the transfer is auto-
matic, then it will save time and
virtually eliminate inconsistencies
that result in errors between the
schematic and the pe-board layout.
Although the usual direction at the
start of a design is from schematic
to pe-board layout, after design of
the pe board has begun, you will
need to back annotate the part iden-
tifiers and sometimes swap pins or
gates from pe-board layout to sche-
matic.

In addition, depending on the
flexibility of the particular design
project, the person laying out the
pe board may be able to change con-
nector pin numbers on cables, data
or address lines on RAM, and make
other changes that may simplify the
layout. These changes must all be
back annotated to the schematic.

Changes that require forward an-
notation from schematic to pe-board
layout are common too. Design en-
gineers sometimes find mistakes
(usually known as improvements)
after pc-board layout has begun.
After a design is finished, correct-
ing errors or adding desirable im-
provements requires the dreaded
engineering change order, better
known as an ECO.

In the process of evaluating the
software, I had an opportunity to
try forward and back annotations
and ECO changes several times.
The process is easy and gives you
confidence that the automatic trans-
fer of data is keeping an accurate
match between schematic and pe-
board design data.

Here is how the forward and
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backward transfer of data works.
Initially you transfer the schematic
for pe-board layout with a netlist
transfer. As part of the netlist
transfer, the pe-board layout soft-
ware accepts pe-board layout decals
for the parts used. If the package-

ECO mode and make the needed
changes to the layout, and Pads
2000 creates an ECO file. You enter
the schematic ECO mode and read
in the file to update the schematic.

The end result is that Pads Logic
makes it relatively quick and pain-

Processing Completed - Select Function

A density-map placement-evaluation aid shows the relative concentration of networks.
The yellows and reds indicate where you will have the most congestions.

type decal exists in the library (or
you've added it to the library), then
the design will be immediately
ready for placement when you start
pe-board layout.

Once you've transferred your in-
itial design, then the software tools
handle subsequent schematic
changes as additions or deletions of
parts and connections. If you alter
the schematic, you specify the new
and old schematic using the ECO
menu, and the software automati-
cally creates a file containing the
additions and deletions. You read
the file into the pec-board layout
software to make the changes.

If you've made changes to the
layout that need to be back anno-
tated to the schematic, the process
works in reverse. You enter an

less to keep the pe-board layout and
schematic matched throughout the
design process.

When you first transfer the net-
list to the pe-board design, it dumps
all the part decals at the board’s
origin. You can place the part de-
cals using manual placement or
autoplacement.

The autoplacement software re-
quires a placement matrix. You set
up the placement matrix by specify-
ing the number of rows and columns
and the spacing between the rows
and columns. The software creates
the matrix and then you can place
it visually on the pec-board outline.
You need at least enough matrix
vertices for all the components you
wish to place. Delete specific matrix
points where you don’t want to



SIGNAL PROCESSING.

Designing a signal processing system can
be a bear of a problem—immense, mean, and
unforgiving. Engineers grappling with con-
ventional analog or digital technologies face
risk and unpredictability at every turn, with
no guarantee of success. Designers invest
months of development time in a brutal
design process that's as lengthy as it is frus-

Stop laboring with trial-and-error debug
methods, cumbersome logic analyzers, or
software simulators to debug a design!
Engineers using SPROC technology down-
load designs directly onto actual silicon and
interactively debug systems as they execute
in real time! Using the SPROC chip’s unique
built-in probe feature, you can easily modify

GRIZZLY?

With SPROC technology, engineers focus
on designing to create better products in less
time.

If you can't bear to see your productivity
mauled by the problems of signal processing
design, call STAR Semiconductor at
908/647-9400. We'll send you a brochure
and demo disk telling how to tame your next

trating. Productivity and time to market are
devoured in the struggle!

SPROC Technology
Tames The Task
At the core of STAR Semiconductor’s

design specifications
to tune system per-
formance during
execution.

signal processing project.

STAR Semiconductor Corporation
25 Independence Boulevard, Warren, NJ 07059
Telephone: (908) 647-9400 FAX: (908) 647-4755

SPROC Users Slash Development Time

unique signal processing solution is the TSI Rivioss I
SPROC™ chip, the first-ever programmable At TECHNOLOGY | DEV.CYCLE | CYCLE
signal processor using the “Sketch and Secure FSK modem analog 6 months | 3 weeks

5 S - " 2
Realize c_iemgn approach. With a single Adaptive noise canceler DSP 6 months 1 week
SPROC chip and a SPROClab development -

: : Power supply controller analog 6 months 1day
system, signal processing becomes a tame e —
task Closed-loop vibration controller analog 3 months 2weg_ks

Why Wl‘CS[]e Wl[h Circuit brCadbOardS tTotal system savings including project overhead, engineering resource, and system hardware costs.
crawling With SCﬂSitiVC analog components’ = *Estimated savings in engineering resource based on cost of $10,000 per man month.

Or agonize over line after line of assembly
code? One SPROC chip integrates the func-
tionality of hundreds of analog and passive
components to cut system costs. And
SPROClab employs system-level graphical
programming so you can capture designs as
signal flow block diagrams. You gain all the
benefits g of a digital solution—

f & ¢ without writing
i1 By software
| W 1

SEMICONDUCTOR
The Signal Processing Company

CIRCLE NO. 33

STAR Semiconductor, the STAR LOGO, SPROC, SPROClab, and “Sketch and
Realize" are trademarks of STAR Semiconductor Corp.
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place parts. You can preplace any
special ICs and glue them down. Af-
ter that’s done, you can run auto-
place and the software attempts to
minimize the connection length of
all networks as it places the parts.

You can exercise a certain
amount of control over autoplace-
ment by manually placing some
parts. For example, by placing a
memory IC in one location, you can
force other memories to be placed
close to it. The tutorial discusses
how to help autoplacement come up
with the placement you want, espe-
cially on those nonideal designs that
are frequent in the real world.

I spent some time working with
autoplacement both in the tutorial
and in designing another pec board,
and I'm convinced this is a useful
tool. It’s not a gimmick that just
works on some ideal TTL design.
The software automates what it can
and gives you the flexibility to cor-
rect or preplace what it can’t.

After the initial placement you
can make modifications manually or
automatically to move parts, or
swap parts and pins. You can main-
tain the original placement matrix
or move parts off the matrix. Once
you have the ICs in place, you can
change the matrix or make a new
one for placing decoupling capaci-

2 F3 F5
Select I.Imalu:t Create n.m- -lll_ﬁf-
l

|l T R T R— |
- *

(h'ld 50.808
Level ]

:
:
;

tors and any other components suit-
able for autoplacement.

Evaluating your parts placement
is aided by several different tools.
A ratsnest display lets you see the
networks and connections to them.
An interesting feature of the
ratsnest display is that the connec-
tions dynamically change to show
the shortest connection between all
pins in a network. As you move
parts around during placement,
you’ll see the order of networks
change to minimize the length of the
new connections.

A quantitative aid for placement
is the total connection length, which
measures the total orthogonal-
connections length of all the net-
works, commonly referred to as the

n Exit

o Here is one of the tutorial

boards just after autoplace-
ment of the ICs. The white ma-
trix that intersects pin 1 on
the ICs is the placement matrix
I set up. The circles in the up-
per left matrix are points that
I've deleted. | preplaced one
memory IC in the upper right
corner, which pulled the other
memory ICs to the top of the
board during autoplacement.
Unplaced components are
stacked on top of each other
in the lower left corner.

Manhattan length. Minimizing the
connection length generally leads to
a good placement, provided the
placement leaves enough space be-
tween components to route the sig-
nals.

Two qualitative placement aides
help you evaluate the relative diffi-
culty of routing the design. One is
a histogram that shows the density
of signals in the routing channels.
The other is a color-coded density
map that shows the relative density
of signals over the pe board.

Occasionally special component-
placement requirements dictate an-
gular placement of parts, especially
radial placements around a central
point or simply fitting components
onto an irregularly shaped pe

Software specifications

Pads Logic, $750. 2 Mbytes of ex-
tended memory, 4 Mbytes pre-
ferred.

Pads 2000 on DOS Systems,
$12,500, including Pads-Power-
Router. $7000 without autorouter.
On Sun SPARC and HP9000/700
workstations, $20,000, including
Pads-PowerRouter.

The suggested memory for run-
ning Pads 2000 on DOS systems
is 6 Mbytes of RAM for a 500-IC
design, and as much as 16 Mbytes

for designs with more than 2000
ICs.

The 32-bit database offers 1-pum
resolution or 0.00001 in. and a
maximum-dimension working area
of 143 cm or 56.3 in. The database
uses much finer resolution but limits
the number to provide exact trans-
lation between metric and English
units.

The software provides 30 layers
for routing and documentation.

Both the schematic-entry and pc-

board-layout software provide the
outputs for dot-matrix printers, laser
printers, plotters, and photoplot-
ters.

| tested the software on a 33-
MHz 486 system with 12 Mbytes
of RAM.

Pads Software Inc
119 Russell St, Suite 6
Littleton, MA 01460
(508) 486-9521

FAX (508) 486-8217
Cirde No. 351
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What do we say to motor control designers
searching for a 5-A surface-mount solution?

Surfers spend many
hours smoothing
their boards to get
better performance.
Motor control
designers do too,
constantly seeking
solutions requiring
less space and
providing increased
power density. That's why Siliconix created the
industry’s first surface-mount, 5-A solution for 20-V to
40-V motors powering copiers, printers, and plotters.

Surface-mount motor control for automated
assembly.

By combining the new Si9976 n-channel half-bridge
driver with one of our LITTLE FOOT™ MOSFETS,
such as the Si9940, you can develop completely
surface-mount designs that save space and allow you
to take full advantage of your automated assembly
process.

The Si9976 has an integrated charge pump for built-
in level shift plus on-board Schmitt trigger inputs for
logic signal compatibility. And it's rugged — thanks

to integrated under-
voltage and short
circuit protection.

Then there’s
LITTLE FOOT.

A MOSFET SOIC
family that delivers
the industry’s high-
est current ratings
and power densities — as well as the industry’s
lowest on-resistance.

Get a complete 5-A motor control solution.
Contact your local Siliconix sales office. Or call our
toll-free hot line now! 1-800-5654-5565, ext. 973.
Ask for your Si9976 Motor Control Design Manual.
And remember, at Siliconix we're
committed to meeting your motor
control requirements, both

now, and in the future. m ‘

Siliconi
2201 Laurelwood Rd, Santa Clara, CA 95056
Fax:(408)727-5414, Attn. Mailstop 43-973

Siliconix International Sales: UNITED KINGDOM: (0635) 44099 ext.973. GERMANY: TELEFUNKEN electronic (07131)67-0. FRANCE: Matra MHS (1) 30.60.70.48.
ITALY: (02) 48952258. SCANDINAVIA: 08-733 25 00. SINGAPORE: 65-7886668 ext. 249. HONG KONG: 852-7243377. JAPAN: Tomen Electronics 81-3-3506-3696.

© Copyright 1992 Siliconix incorporated.
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board. The layout software lets you
rotate and place parts to 0.1° resolu-
tion.

You can place components auto-
matically or manually on both sides
of the board, a necessity for some
surface-mount designs.

One last operation when placing
parts is renumbering them on the
pe-board to follow some logical se-
quence. The pe-board layout soft-
ware can accomplish the renumber-
ing operation automatically and
provide the file for back annotating
the schematic. You specify the num-
bering sequence such as right to left
and top to bottom, create a fine ma-
trix grid, and the software auto-
matically does the renumbering.
The software worked on my sample
board, which did not have compo-
nents neatly arranged in rows and
columns—another step of drudgery
removed from the pec-board de-
signer’s life. The one step you will
need to perform manually is to

move the part identifiers where you
want them on the silkscreen.
Before you route a complex
board, you need to setup the pad
stacks. Much of the capability re-
quired for complex pe-board design
centers around the pad-stack fea-
ture. Pad stacks essentially let you
create different pads at the same
x,y location on different layers of a
multilayer design. Although many
low-cost software packages allow
you some flexibility in multilayer
and surface-mount designs, you
need to recognize the limitations
when certain features are missing.
Without pad stacks, you usually
have the same pad size and shape
on all circuit layers. Furthermore,
without pad stacks, pads and vias
appear on every layer of a circuit
board (Fig 1). The importance of
these limitations is apparent on a
6-layer design. A typical 6-layer
through-hole design will have two
inner layers for power and ground.

The other two inner layers are for
routing signals. Although pads are
needed around the through holes on
the two outer routing layers for sol-
dering components, pads are only
necessary on inner layers when a
signal connects to the hole, whether
for a component pin or a via. When
pads are placed on every layer even
though they are not needed, the
space for routes is unnecessarily re-
stricted.

You don’t need to be designing
a 6-layer board to benefit from pad
stacks. Even a 2-layer board may
benefit if the design uses surface-
mount components. Because sur-
face-mount components don’t re-
quire a through-hole, you can use
the location of a pad on one side for
a track or independent pad on the
other side.

Complex pe-board designs may
also use blind and buried vias. Fig
1 shows these two types of vias.
The motivation for using blind

= PLATED HOLE
B - DIELECTRIC

-~ N
——— BURIED VIA

BLIND VIA

Fig 1—Without using pad stacks, through-hole pads and vias take up space on every board layer whether the pad is necessary or not
(a). Pad stacks let you eliminate pads on inner layers when they are not necessary (b). Using the same manufacturing technology, you
should be able to route more signals between IC pins by eliminating unnecessary pads on inner layers. Pad stacks also let you create
blind and buried vias (c), which requires more manufacturing steps, but is useful when routing very dense pc-boards.
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and buried vias is the same—to
preserve space on other layers for
routing.

You usually don’t need the capa-
bility to create pad stacks for 2- or
4-layer through-hole design. You
may be able to perform some sur-
face-mount designs without pad
stacks. If you need to do 6-layer
design or multilayer surface-mount
boards, especially with components
on both sides, you need flexible pad
stacks. If you don’t have them,
you're unnecessarily limiting your
design.

However, you need to remember
that designing with pad stacks is
more complex. Without pad stacks,
pe-board design is essentially a 2-D
design process. All pads and vias
appear on every layer. With pad
stacks, the design process becomes
3-D. Independent pads, vias, and
tracks can exist at the same x,y lo-
cation.

Another concern with pad stacks
is the difficulty of modifying a
manufactured pc board. Cuts and
jumpers on pc boards designed with
internal routing layers are painful
enough when the vias go all the way
through the board. Signals routed
completely on internal layers with
buried vias are difficult to alter. If
your design process usually calls for
a lot of changes to the pe board after
it’s built, you'd better tighten up
your design before advancing to in-
ternal routing layers with buried
vias.

If pad stacks sound like a lot of
complexity you don’t need, you can
essentially ignore them for 2- or 4-
layer designs with power and
ground planes. If and when you
need to use pad stacks, the tutorial
material will bring you up to speed
quickly on how to set them up and
use them.

Manual routing tools

I found the manual routing tools
easy to use from the start. Routes
were easy to modify too. When

F2
Pads
Setlp

Grid 25.888

Level 3
thoussinch
fbi4.jod

Fi0

Exit
1700.008
2258068

Fig 2—Embedded in the +5V plane are the +12V and — 12V power distribution
networks. The voltage plane was automatically generated around the + 12V and — 12V
networks using a copper pour without any manual modifications. The tracks also show
some experiments with different mitering options.

routing boards, I generally spend
a significant amount of time modify-
ing tracks I've already put down,
so I appreciate flexibility to modify
the tracks easily; moving segments,
corners, deleting corners, changing
layers, and such. With Pads 2000,
I often found that the ability of the
software to add an improved redun-
dant track to an existing one was
an easy way to modify the tracks.
When you complete the redundant
track, the software can automati-
cally remove the part of the old
track that is no longer needed.

Pads 2000 also lets you make T
routes. You aren’t required to route
from pin to pin. If a network con-
tains three or more pins, you can
route from anywhere along one of
the tracks.

When you are routing a track and
you come to a roadblock or some-
thing you wish to modify before you
go on, you can select an end track
with no via command. The track
stops at the current cursor location
and the network connection line

proceeds from that point to the des-
tination. You can fix the roadblock
and continue routing. You might
create several partial tracks while
you work on signals in a congested
area. The network connections as-
sure you won’t forget them and no
work is lost, as might be the case
if the software didn’t let you keep
the partial route.

The software lets you route using
miters with 45° chamfers or with
rounded corners. You can select the
size of the chamfer or radius of the
curve as a ratio of the track width.
It’s easy to add or change miters
on existing tracks.

Pouring on the copper

The software has a copper-pour
feature that I think is extremely
useful. A good way to see what you
can do with copper pour is to look
at Fig 2, which I created using the
capability. What the figure shows
is a +5V plane with embedded
+12V and —12V power distribu-
tion. In this case I used 50-mil
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VT
Paktron

FILM CAPACITORS

An integral part of tomorrow’s technology

PROBLEMS WITH
MLC'S, SHORTING,
CRACKING,
HIGH PRICES?

CAPSTICK®
CAPACITOR
THE ANSWER TO
HIGH FREQUENCY
DC TO DC AND
SMPS FILTER
REQUIREMENTS.

Effective in PWM,
resonant and off-line
AC to DC topologies.

Capstick Features
eMultilayer metallized
polyester

e|deal for frequencies
100KHZ to over 1 MHZ

*Wide band input
filtering

*Very low impedance

®4.7 to 25.0MFD

eFull rated voltage
to 1252C

eHigh ripple current

eExcellent CV density
CIRCLE NO. 37

P.O. Box 4539; 1205 McConville Rd.
Lynchburg, VA 24502
804-239-6941
FAX: 804-239-4730

A Division of Illinois Tool Works Inc.
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traces, but the embedded tracks
could be any size. To design this
layer, I connected the +12V and
—12V signals, set up the copper-
pour area, and then performed a
copper pour with parameters set to
the desired, clearance, radius, al-
lowable copper island size, and a
few other parameters. The copper
pour was specified to connect with
the +5V network. The copper flood
to create the plane and clearance
was totally automatic. I made no
manual edits or modifications to
what you see.

The copper-pour feature is in-
valuable for squeezing a few diffi-
cult-to-route signals onto a plane.
You must be careful not to break
up the plane excessively. 1 avoid
breaking up ground planes except
to isolate analog and digital ground
planes for sensitive circuits. You
can use the copper-pour feature for
grounding and shielding and other
applications where an isolated cop-
per plane is needed in an area con-
taining signals.

Checking for space violations

During ordinary manual routing,
the software does not warn or pre-
vent you from making spacing er-
rors. Any errors are clearly marked
when you run a space check. Unless
you are confident you know what
you are doing, it’s a good idea to
run them occasionally before you
lay down too many tracks with a
chronic spacing error.

If you want to have on-line check-
ing, you can use one of the manual
modes, provided you are using the
complete Pads 2000 package with
autorouter. The autorouter lets you
operate in a variety of modes from
manual to fully automatic. Another
58-pg user’s manual takes you
through tutorials on using the
autorouter. The manual covers
strategies you can use to fine tune
the router to do what you want. I
didn’t have time to run through the

autorouter tutorials and learn to
use it. The company also sells other
autorouters.

My overall impression of the Pads
software is that it can efficiently
handle virtually any type of pe-
board design work with the excep-
tion of high-speed, matched-line-
length designs. The company plans
shortly to introduce an electro-
dynamic checking module to better
address the needs of high-speed pe-
board design.

I felt the software had a good
combination of automatic features
and plenty of flexibility for efficient
manual work. The only weak area
I noticed was in the parts library
for the schematic entry software.

While using the libraries I discov-
ered two small problems. The
LM319H part in the library is a dual
comparator that should use a 10-pin
TO-5 metal-can package. Although
the pin numbering was correct for
the metal can in the schematic, the
pe-board decal called out was a 14-
pin DIP. The other problem was
more of an omission than an error.
The 74LS32 part did not have a De-
morgan equivalent, as was the case
for other standard 7400-series
gates.

My suspicious nature leads me to
believe the library might have a few
more problems. Although the prob-
lems I mentioned are small, they
are a departure from the high qual-
ity I experienced with the rest of
the software. Mark Pavitt, VP of
marketing for Pads Software, said
that the company is aware of a few
problems in the libraries and is
planning to license outside libraries
for use with Pads Logic. [EDN|
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Our new LVT logic family gives you 5-volt
performance at 3 volts. Because not all 3-volt
systems are all 3 volts.

f you're ready for 5-V speed and 5-V
drive from 3.3-V logic, step up to the
new Low Voltage Technology (LVT)
logic family of bus-interface circuits
from Texas Instruments.

Our new LVT family isn’t hastily
recharacterized 5-V logic. It’s designed
to operate at 3.3 V from the ground up.
It drives industry-standard 5-V buses at
speeds faster than 5 ns. Plus, our
exclusive Bus Hold feature conserves
valuable board space and power by
eliminating the need for external
pull-up resistors—without affecting
speed or drive.

© 1992 TI

Mixed-mode operation

makes things easy

Our new LVT logic can interface
directly to 5-V systems on both the
input and output pins of the device
while operating at 3.3 V. That makes it
an excellent choice for the latest
mixed-voltage systems where 5- to 3-V
and 3- to 5-V TTL voltage translation
is required.

» Texas
INSTRUMENTS

SN74LVT245 Highlights
Speed: tpd 4.0 ns max
V.. Range: 2.7 V-3.6 V
Drive: -32/64 mA lg/lo
Low noise: Vg p<0.8V (typ)
Packages: SOIC, TSSOP & Widebus™
Bus Hold: Eliminates pull-up

resistors

Free sample available today
Simply fill out the attached reply card,
or call (214) 995-6611, ext. 3010,
today for a free TI SN74LVT245 octal
transceiver. Plug it in and solve a few
of life’s little ups and downs.

™Trademark of Texas Instruments Incorporated 00-7461
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functionality in ha.lf the board
space.

A WIiDEBUS™ UPGHADE natlng remstors‘ to minimize

IDT’s Double-Density logic fam- | signal noise. These devices are

ily is more than twice as fast as | ideal for driving point-to-point and start your
ACT, uses 35% less power than | transmission lines and highly Double-Density
ABT, and it’s form-, fit-, and capacitive loads, such as a bank | logic design
function-compatible with both | of DRAMs or SRAMs. today!

PIN-TO-PIN GND
DOUBLE-DENSITY tpp lcca SKEW BOUNCE
CONFIGURATION* loH loL (Max.) (Typ.) (Typ.) (Typ.)

High Drive -32mA  +64mA 41ns 0.05mA  250ps <1 N
Balanced Drive -24mA  +24mA 4.1ns 005mA 250ps <06V
3.3V -8 mA +24 mA 4.8ns 0.05mA 250ps <03V

*Specs are for '244 device Double-Density is a trademark of IDT. All others are trademarks of their respective manufacturer

7015 « FAX: 408-492-8674 Integrated
ASK FOR KIT CODE 3071 Device Technology, Inc.
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How will our
high speed
logic ICs

affect your

POWET
consumptions




It's an unfortunate fact of life in electronics. As a system's performance
increases, so does its appetite for power.

Until now.

SEE FOR YOURSELF.

Because now Philips has introduced two advanced families of logic
ICs that combine speed with surprisingly low power consumption.

For the truly speed-obsessed, Philips offers the entirely new HLL
family. Fabricated in a sophisticated 0.6 micron CMOS process, it's the
fastest logic in the world.

Then there’'s our LV-HCMOS range. It's a refinement of Philips’ success-
ful HCMOS family, delivering comparable performance on just 3.3 volts.

All devices operate from 3.6 volts right down to 1.2 volts, extending
battery life and opening new design opportunities. So now you can have
the logic you need for the latest portable systems, as well as the latest
fast microprocessors.

And to maximize your all-round performance, there's Philips’ systems
know-how and worldwide application support.

All of which should help you win the most important race of all.

Being quickest to market.

Philips Semiconductors, 440 Wolfe Road, Sunnyvale, CA 94088-3409, USA. Telephone: 1-800 227 1817 Ext. 772.
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Pack more logic
into every FPGA.

NEW ABEL-FPGA helps you get the technology. So, you can create more complex features of its device
most out of the latest FPGAs. If you complex designs with less effort — automatically, intelligently.
want to take advantage of the sophisti- ABEL-FPGA does the hard work Practical, detailed documentation,
| cated capabilities of today’s FPGAs, for you! complete with FPGA design examples,
| only Data I/0®’s new ABEL-FPGA™ ABEL-FPGA’s powerful Device also helps to ensure that you get the
i Design Software has the power to pack in  Fitters automatically optimize your most from each architecture. And for
| maximum logic. It combines the indus-  circuits for minimum area or maxi- added design power and flexibility,
| try-standard ABEL Hardware Descrip- mum speed. Fitters are available for ABEL-FPGA lets you specify place-
tion Language (ABEL-HDL") all the leading architectures, including and-route constraints directly in your

with our new intelligent Actel, Altera, AMD, Atmel, Cypress, circuit description, so you can easily
FPGA Device Fitter™ ICT, National, Plus Logic, Texas migrate the same design between

Instruments, and Xilinx. And with multiple FPGA vendors.
built-in knowledge of its target Pack more logic into your next
architecture, each fitter FPGA design, with the single

solution to all your FPGA

AT > behavioral entry needs:
I/I/ ABEL-FPGA.

£, iz 10 P
5 A = 79
l( l(e s/ about

. NEW
ABEL-FPGA.

1-800-3-DatalO

(1-800-332-8246)

DATA 1/0
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Instead of using a
€, you can now
drop in a complete
386/486 PC to
provide a user
interface or to
control hardware.

EDN-TECHNOLOGY UPDATE

32-bit PCs take on
embedded applications

RAY WEISS, Technical Editor

Plummeting 386/486 prices are making

the embedded 32-bit PC a viable option

for control and monitoring applications.

The embedded PC has increasingly be-

come a drop-in alternative to less expen-

sive but more design-intensive micro-

controllers (nCs) and microprocessors.

The idea behind an embedded PC is sim-

ple: Instead of designing in a pC or pP

from scratch, why not just drop in a

complete PC and treat the subsystem

like an embedded controller? There are

clear-cut advantages to using an embed-

ded PC:

® Minimal system design because a PC
is a complete subsystem

® Simpler cross development because
embedded target matches PC host

® Low-cost, highly interactive, effec-
tive development tools

® Access to a huge base of PC appli-
cations

® Usable hardware from handheld and
portable PCs

® Large PC engineering and program-
ming talent pool

® User familiarity with DOS and Win-
dows interfaces.

Many embedded systems engineers
and managers are learn-
ing new design lessons.
“I was a believer in the
old way of doing your
own complete system de-
sign,” says Bill Richard-
son, director of engineer-
ing at LeCroy Corp (Chest-
nut Ridge, NY), an in-
struments and oscillo-
scope vendor. “Luckily,
some of my staff saw a
new way—using an em-
bedded PC—and pressed
for it. And I finally lis-
tened to them. The result
was that we got 2 to 3

times performance increases with an
386/486 at 60 to 70% less cost.” LeCroy
used a PC mother board as the main-
frame controller for its Model 7200A, an
advanced, modular digital oscilloscope.
Embedded PCs aren’t for everybody.
If you need highly deterministie, real-
time operation, an embedded controller
is a much better bet. Embedded PCs,
however, make sense for fast turn-
around, not-quite-hard real-time sys-
tems with product-manufacturing run
rates under 5000 units. Lots of ap-
plications let you drop in an embedded
PC as a box, a mother board, a single-
board computer, or a PC on a bus card.

Embedding PCs

Embedded PCs are busily at work in
applications that range from controlling
military systems to running amusement
parks. Ruggedized PCs supported the
Patriot Missile systems used in Opera-
tion Desert Storm and VME-based PCs
(Radisys) act as controllers in Disney’s
new EuroDisney theme park in France.
Also, take a look close to home. If your
company is using new board or chip pro-
duction equipment, you’re apt to find

Brcnw'

PCs can be bundled with color LCDs for an easy drop-in package.
Computer Dynamics’ DisplayPac combines a 386/486 single-board
computer with a color flat-panel display and touchscreen options.
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SO many

interconnection

choices.

Today, Augat has
the right solution for
your semiconductor
and board to board
interconnection needs.
Augat is providing real solutions to
interconnecting today's Industry Standard
Microprocessors with our extensive line
of PGA and PLCC Sockets. We offer an
enhanced metal latch SIMM Socket that
allows easy insertion and extraction of
the varied SIMM Module configurations
that are available.

Augat's patented PAI Contact
Technology in our LGA socket, grants
your requests for innovation by providing
a real world solution to interconnecting
the new LGA packages. This technology
is the basis for our newly introduced
MEZCON line (mezzanine board connec-
tor), which solves the typical problems
associated with interconnecting parallel
stacked boards on a high density grid.
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If your board to board needs are
more in-line with Industry Standard Bus
Structures, Augat's .100 inch centerline
cardedge (PC, XT, AT-style), our .050
inch centerline cardedge (MCA Style),
and our DIN family of connectors, are
value oriented solutions for today's
motherboard to daughterboard intercon-
nections.

When you look to Augat for
solutions, we provide you with experi-
ence, technology and quality that
maximizes your value and satisfies your
needs.

CIRCLE NO. 40
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solution.

Quality
and Innovation
INTERCONNECTION PRODUCTS DIVISION

We encourage you to get complete technical
and delivery information on these or any other
interconnection components you require.

152 John Dietsch Boulevard
Attleboro Falls, MA 02763 USA
Tel: (508) 699-9800 FAX: (508) 699-6717
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EMBEDDED PCs

one or more embedded PCs.

Embedded PCs range from off-
the-shelf PC systems to roll-your-
own mother boards. Many low-level
control applications can be run di-

rectly with a PC under DOS. “For
a couple of contracts I worked on

for large industrial controllers,”
says Alvin Schneider, an engineer-
ing consultant in Minneapolis, MN,
“PCs were just put into rugged
boxes. One industrial application
was to control molten metal flow.
The PC had no problem handling
it. However, you do have to be
careful with DOS because it’s not
preemptive. DOS services, such as
graphics, can block critical inter-
rupt processing.”

In addition, PCs serve as net-
worked remote controllers, linking
into industrial and commercial con-
trollers. And for more complex ap-
plications, many engineers use PCs
to front-end real-time embedded
pCs or rack-mounted controllers.
These PCs provide monitoring sta-
tions and user interfaces. Other de-
signers simply take the PC hard-
ware, drop DOS, and substitute de-
terministic, real-time operating
software.

Low-power 386/486s open up em-
bedded PCs to handheld and port-
able applications. Portable PC chips
and boards are being designed into
handheld instruments. “We couldn’t
use PC technology before,” says the
chief engineer at a handheld instru-
ment company. “Now we’re devel-
oping our next-generation products
using 386SLs and low-power 486s.
We couldn’t use the CPUs before,
but now they have the low-power
operation to go along with their 32-
bit processor power and ease of de-
sign.” (This engineer viewed using
embedded 32-bit PCs as a competi-
tive advantage and didn’t want to
use his company’s name for fear of
tipping off the competition.)

Bison Instruments (Minneapolis,
MN) is now using the 486 single-
board computer as the core for its

Micro/sys integrated Win-
dows 3.0 onto its Window-
card 486, enabling you to
build-in a Windows inter-
face with a minimum of
hardware and software de-
sign effort. Windows is em-
bedded in 4 Mbytes of flash
memory.

new portable, 124-channel seismo-
graph. “We used an Ampro L.B/486
board piggybacked on a larger 1/0
board,” says John Nelson, vice

saved in design time, starting off
with a board ready to go, complete
with peripherals. We needed the
32-bit processing power; we store

president of engineering. “We the program in flash and the explo-
Table 1—Representative 386/486 CPUs
Clock Price
Vendor CPU (MHz) (1000) Comments
|386DX [25,33,40| $63 |Standard 386. PQFP. .
| 386SX 33 $47 386 with 16-bit external bus. PQFP
20, 25 $42
;E SBBSXLV 20, 25331 854 g\lo 386SX with 16-bit extomai bus.
| - LPOFP.
G ﬁBDXLV 25 $72 3V standard 386. PQFP.
Chips & 38600DX 25 $152 Redesigned standard 386; same
Technology 33, 40 $180 pinout; 10% faster.
38605DX 25 $167 Redesigned 386; extended pinout;
40 $198 512-byte cache, faster. Superstate
power management.
486DLC 25 $99 ($119)! | 486 instruction set, in 3860)( pinout;
40 $159 ($199)' | 1-kbyte cache. :
| 486SLC 25 $99 |3V, QFP. 16-bit bus, 486 instmction set
‘ in 386SLC pinout, comes with 1-kbyte
Intel 386DX 16, 20, 25 $96 Standard 386, 32-bit external bus.
33 $116 PQFP.
386SX 16 $49 386 with 16-bit external bus. System
25 $78.50 management mode (SMM). PQFP.
386SL 16 $48 (3.3W) | Redesigned 386SX for low-power ap-
20 $67 (3.3V) | plications. 3.3V operation with SMM,
25 $96 cache.
486SX 16 $99 ($174)2 | 486 with 16-bit external bus, no FPU.
25 $119 ($243)2
486DX 25, 30 $367 Standard 486 with FPU. PQFP.
50 $536
486DX2 50 $487
Texas 486SLC 25 $99 Same as Cyrix.
Iwruments [iseniC || 40 $119 | Same as Cyrix.
Notes:
1. Price when bundled with 87DLC FPU.
2. Price when unit comes with 3.3V part.
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ration data on hard disk. Actually,
we used to be a 68K house, but we
switched over to the 486. The cost
of PC software relative to cross-
development tools made the 486
very attractive and hard to resist.”

Many engineers get the best of
both worlds, mixing PCs with real-
time wCs. For example, GEC Ex-
press Lift Company (Northampton-
shire, UK) uses PCs and PCs on
standard bus Eurocards for its ele-
vator control systems. The eleva-
tors have 8-bit onboard processors,
and each group of eight processors
is controlled by a 68020. Embedded
PCs act as the maintenance console
for each elevator group. Full PCs
are used as remote management
stations that link to elevator
groups.

“Initially we couldn’t use PCs for
control because they were too
expensive,” says J. Michael Gal-
lagher, senior design engineer at
GEC. “Now it’s different. We've
got a 386 card that plugs right into
our main group single-height Euro-
card industrial bus. We're consider-
ing doing more with PCs. A major
factor is low-cost, specialized soft-
ware that is easily available, such
as expert system tools.”

PCs have also invaded military
turf. Ruggedized PCs offer a rela-
tively low-cost, standard platform
for upgrading and replacing exist-
ing equipment. For example, the
US Navy’s MAUDE (Multiple
Auxiliary Device Emulator) pro-
gram uses ruggedized PCs to emu-
late NTDS (Navy Tactical Data
System) peripherals and, in some
cases, CPUs for tactical systems.
The software emulates the older
equipment and links to the Navy
NTDS systems via the NTDS bus.
Special interface boards, such as the
Sabtech Navigator II Serial NTDS,
turn the PC into an NTDS node.
Today’s 32-bit PCs deliver a lot
more processing power than much
older equipment and can emulate
obsolete peripherals or can be used
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Table 2—Representative embedded 386/486
operating software

Vendor Software Price Comments
Annabooks | AT BIOS Kit $199 C source BIOS. Comes with 10 licenses.
MOS-DOS $595 (3.xx)
Developers Kit | $695 (5.0)
MS FLASH File $95 High-level drivers to create flash file system.
Developers Kit Over 10 licenses, $5 to $7 royalty.
Datalight ROM-DOS $495 ROM version of DOS comes with Mini-BIOS.
C-thru-ROM $495 Kernel and DOS-like 1/0 services link to C ob-
ject DOS 3.31 compatible OS.

Digital DR DOS 6.0 OEM! Full DOS 5.0 and Windows compatibility.

Research FLEX OS OEM' | Real-time, multiuser OS. DOS application envi-
ronment for 386 protected mode.

PalmDOS OEM! DOS for palmtops. Works with PCMCIA, power
management. ~

(Micro/sys) Divvy $229 Multitasking kernel sits on top of DOS. Single

Drumlin Divvy/MPX $429 and multiprocessing versions.

General Embedded | $995, $495 | Multitasking, re-entrant DOS. Runs in RAM.

Software DOS | starter |Comes with source. 32 kbytes minimum.

Boot Tool Kit $149 Builds bootable object with DOS services. No
royalty.

JMI C Executive $2300 Multitasking kernel follows C I/O standards.

Software Easy for C programmers to use.

Consultants

Kadak AMX 86 $3000 Multitasking kernel. Supports DOS command-
task application. Runs in 386/486 real mode.

AMX 386 $4000 Protected-mode multitasking kernel. Uses ex-
tended memory with Phar Lap extender.

Integrated pSOS From Popular multitasking OS. Supports DOS as a

Systems $4000 task.

Intel iRMX for $5595 Multitasking kernel runs DOS or Windows as

Windows task. Supports Windows DDE (dynamic data
exchange).

MCSI ExeCite $99 Runs .exe files without DOS. Comes with file

$198 | system. 16-kbyte RAM.

Microsoft DOS 33 OEM! DOS 33, 50 are available for ROM. DOS 50

DOS 50 OEM! supports flash memory, power management.
Windows 3.1 OEM ROMable version for embedded systems; win-
dowed; cooperative; multitasking.

Microware 0S-9000 $995 Full OS. Supports DOS and Windows as a
task. Emulates DOS BIOS. Runs major DOS
applications.

Ready VRTX-32/386 $12,500 | Development environment; real-time kernel for

Systems 386 protected mode; source-level debugger;
runs VRTX-32/386 kernel.

us MultiTask! $24.95 | Multitasking OS kernel. Runs DOS as a task.

Software 80x86

MultiTask! $34.95 | Protected-mode multitasking OS kernel.
386/486
ProtoTask! $14.95 | Multitasking OS runs on PC for testing Multi-
Task! code on host PC.
GoFast 387 $24.95 ROMable 387 emulator for 386SX, 486SX.
Fast-floating point. Used by Intel.
Ziatech STAR System $295 Runs on Ziatech STDbus board and provides
STARWindows multiprocessing with CPUs communicating,
using the STDbus as a LAN medium. STAR-
Windows lets CPUs running DOS pass info to
CPU running Windows via DDE.
Notes:

1. OEM pricing to be negotiated.
2. Annabooks sells small volumes of these Microsoft products.
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in lieu of more expensive NTDS
test sets.

According to Bill Travin, the US
Navy’s FSG-7 program mainte-
nance officer, NTDS emulators
have saved the Navy well over $1
billion. “Not only are the PCs
cheaper,” he says, “but they are
state of the art, and all kinds of
engineers and programmers can
work with them. These PCs saved
us both money and time.”

Of course, drawbacks exist to
getting on the fast-moving PC tech-
nology train. For one thing, when
you buy into PCs, you also buy into

the accelerated PC design cycles,
with large technology shifts in prod-
ucts, chip sets, and CPUs. “PC’s
are a different case,” says LeCroy’s
Richardson. “The evolution of prod-
ucts is unbelievable—try nine
months or less. Components don’t
stay still. You have to be able to
move with it. You can buy off-the-
shelf components and mother
boards because of PC standards,
but you have to qualify your ven-
dors and test for compatibility.
With PCs, you're basically trading
NRE and design time for quality
control, test, and manufacturing

Ampro

Diversified

" Baby Bullet
3868X-25

1486/50

mcsli IND-386SX $895

EMC-2100

Table 3—Representative 386/486 embedded PC boards

$571 (100)

3745 4] Mb.);ie)
$895 (4 Mbytes)

PC/104 compatible; 25 MH; 36x38 in.;
4-Mbyte RAM; 1-Mbyte solid-state disk.

=

Passive backplane 386SX; to 16-Mbyte
DRAM; 1-Mbyte PROM disk; watchdog
timer; VGA-IDE interface
S

[ -board computer; 25-MHz 386SX; IDE;
ATbus; solid-state disk; watchdog timer.

ht: 20

Passive backplane 486DX; 50 MHz; to
32-Mbyte DRAM; watchdog timer; IDE.
Optional 256-kbyte secondary cache

daughter board.

Diskless 386SX; ISA bus; 4-Mbyte
PROM-disk; watchdog timer; 25 MHz;
16-Mbyte RAM.

3

éS;MHz 3868XXTIAT card. Comes‘witﬁ
DOS 3.31. Watchdog timer. Two 512-
kbyte solid-state disks.

System has box, CPU card, VGA con-
troller, disk, 8-slot chassis. 386SL, 16
MHz, 1-Mbyte DRAM. Private bus.
25-MHz 386SL available ($625).

Ziatech

$1850

STD-32 bus. 25 MHz 486. Up 4-Mbyte
RAM, 1-Mbyte flash memory. Watchdog
timer. On-board DMA controllers.

PC/104 defines stackable modules with an
internal ISA-like bus that replaces the stan-
dard card with two high-reliability connec-
tors (64-pin P1, 40-pin P2 connectors).

flexibility. In general, we’ve found
PC quality to be very high.”

A PC running with DOS isn’t
highly deterministic. “There are a
number of undocumented features
that can limit performance,” says
John Foster, the author of Anna-
books’ BIOS- and PROM-Kits.
“But,” he notes, “the saving grace
is that there is the range of CPU
performance available. In many
cases, for moderate control applica-
tions, you can solve a performance
problem by simply dropping in a
faster PC. The 386 CPU rates are
up to 40 MHz now and moving. And
the hardware reliability is very
good.”

DOS’s reliance on rotating mem-
ory is a problem for many applica-
tions that need more reliable stor-
age. Alternatives include Micro-
soft’s flash memory file system (also
sold by Annabooks) for Intel flash
memory, as well as disk emulators
based on flash, EPROM/PROM,
and battery-backed SRAM. An-
other problem is, believe it or not,
running an embedded PC without
a keyboard (DOS requires a key-
board for the power-up sequence).
Embedded DOS usually takes care
of the problem. However, if you're
just dropping in a standard PC, you
can buy specialized keyboard encod-
ers or eliminators from Vetra that
plug into the keyboard socket. The
encoder not only generates the key-
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board power-up responses but also
converts switch closures to key-
board inputs.

PC software

Let’s face it, the classic MS-DOS
PC is not a full real-time system.
However, many control and moni-
toring applications don’t require the
real-time determinism or accuracy
needed in fighter-plane electronics.
PCs are limited in I/Os, number of
interrupts (16), and interrupt re-
sponse. Moreover, PC software,
such as DOS, is single threaded,
running only a single task at a time.

The good news it that there are
still ways to take advantage of the
huge PC hardware and software
base. These include using a
e Standard PC with a disk or ROM-

able DOS. Disks can be replaced

with silicon disks such as DOS
3.3/5.0, DR DOS 6.0, ROM-DOS,
and C-thru-ROM, or ROMable

Windows,
® Multitasking operating system

that sits on top of DOS and sched-

ules tasks on a cooperative, prior-
ity basis, such as Divvy,
® Real-time multitasking kernel
that includes DOS as a task, such
as Multi-Task!, 0S-9000, iRMX
for Windows, pSOS, and 0S-9000
® Real-time kernel that provides

DOS file and Int 21 (interrupt 21)

services. The kernel may support

multiple DOS task treads, re-
entrant services. These include
embedded DOS and AMX,

® Real-time kernel that is not DOS
compatible but runs on PC hard-
ware. Some also execute on a PC
host for debugging. These in-
clude C Executive, VRTX,

MTOS, VxWorks, and OS-9.

Microsoft fields a ROMable DOS
(3.3 and 5.0), as does Digital Re-
search (now part of Novell) with
DR DOS 6.0. Digital Research just
released its PalmDOS, a special
ROMable DOS for low-power, port-
able palmtop applications. This is a
stripped-down DOS with provisions
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The PCMCIA standard defines plug-in cards that can easily add memory or peripheral
functions. This Ziatech ZT 8921 card uses PCMCIA memory cards for dynamic storage on

the STDbus.

for PCMCIA cards, flash memory,
and power management. It takes a
minimum of 58 kbytes of ROM.

MS-DOS 5.0 also has a power-
management driver that takes ad-
vantage of the new Intel/Microsoft
Advanced Power Management sys-
tem (Power.Exe BIOS API) that
supports four power states—ready,
standby, suspend, and off. ROMed
MS-DOS 5.0 takes as little as 57
kbytes of ROM. Both DR DOS 6.0
and MS-DOS 5.0 have PCMCIA card
drivers and ROM disk emulators.
DR DOS has provisions for linking
into a network, including security
passwords and hidden partitions.

If you are willing to spend a few
megabytes for OS storage, you can
even get embedded Windows 3.1.
Microsoft is fielding ROMable Win-
dows, complete with PCMCIA driv-
ers, power management, and disk
emulator. In Windows, power man-
agement comes as an installable
driver and a virtual device. Devel-
opers can add options using DLLs
(Dynamic Link Libraries).

One way to put multitasking into
embedded PCs is to run a multi-
tasking kernel above DOS. That is
what Micro/sys’ Divvy does. This
kernel delivers a cooperative sched-
uling layer above DOS with multi-
ple tasks. This technique is effec-

tive for many industrial control ap-
plications that don’t have hard real-
time requirements. Divvy is com-
patible with standard DOS develop-
ment languages and tools.

Many control applications com-
bine DOS software with specialized
real-time application code. A real-
time kernel that runs DOS or Win-
dows as a task with other real-time
tasks works well for this class of
application. Users get a well-known
interface and a PC application if
needed, while the real-time work is
handled by the multitasking kernel.
For example, Intel’s iRMX real-
time OS for Windows runs Windows
or DOS as an iRMX task with other
tasks.

DOS, with all its warts, is an ex-
tremely well-documented and well-
known application-program inter-
face (API). An army of PC pro-
grammers knows the inner work-
ings of Int 21 requests for DOS
services, as well as the DOS file sys-
tem innards. One way to tap into
that expertise is to provide DOS-
like services on a real-time kernel.
Some systems, such as AMX, pro-
vide a real-time kernel with multi-
ple tasks and a single DOS thread.
Others, such as embedded DOS, de-
liver a real-time kernel that handles
multiple DOS threads.
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A different tack is to use low-cost these kernels, such as C Executive, cross-development environments
PC hardware but run a standard can run on both the host and the that support interactive PC-host to
real-time operating-system kernel target system. Other kernels, such embedded-PC target debugging.
such as VRTX, C Executive, as VRTX, MTOS, VxWorks, OS-9, You can take your PC in a lot of
MTOS, and VxWorks. Some of and pSOS, are part of sophisticated hardware flavors. Just what form

° .
For more information . . .
For more information on the 32-bit embedded PC 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 read about their products in EDN.
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(0223) 411200 Circle No. 525 Des Moines, 1A 50325 FAX (408) 736-3400
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4837 Mercury St Circdle No. 533 Sabtech Industries
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3050 Zanker Rd (619) 279-0084 MCSI Anaheim, CA 92807
San Jose, CA 95134 FAX (619) 541-1138 298-C Fortune Way (714) 970-5311
(408) 434-0600 Circle No. 526 Vista, CA 92083 FAX (714) 970-5377
Circle No. 517 (619) 598-2177 Circle No. 541

Integrated Systems FAX (619) 598-2450
Computer Dynamics 3260 Jay St Circle No. 534 US Software Corp
107 S Main St Santa Clara, CA 95054 14215 NW Science Park Dr
Greer, SC 29650 (408) 980-1500 Octagon Systems Co Portland, OR 97229
(803) 877-8700 FAX (408) 980-0400 6510 W Q1st Ave (503) 641-8446
(FAX) (803) 879-2030 Circle No. 527 Waestminster, CO 80030 FAX (503) 644-2413
Circle No. 518 (303) 430-1500 Circle No. 542

Intel Corp FAX (303) 426-8126
Cyrix Corp Literature Center Circle No. 535 Vetra Systems Corp
2703 N Central Expressway Box 7641 27 Newtown Rd
Richardson, TX 75080 Mount Prospect, IL 60056 Personal Computer Memory Plainview, NY 11803
(214) 234-8388 in US and Canada, (800) 468-8118 Card International Assoc (516) 454-6469
FAX (214) 699-9857 Circle No. 528 (PCMCIA) FAX (516) 454-1648
Circle No.519 10308 E Duane St Circle No. 543

JMI Software Consultants Inc Sunnyvale, CA 94086
Datalight 904 Sheble Lane (408) 720-0107 WinSystems Inc
307 N Olympic Ave #201 Spring House, PA 19477 FAX (408) 720-9416 715 Stadium Dr
Arlington, WA 98223 (215) 628-0840 Circle No.536 Suite 100
(206) 435-8086 FAX (215) 628-0353 Arlington, TX 76011
FAX (206) 435-0253 Circle No. 529 PC/104 Consortium (817) 274-7553
Cirde No. 520 990 Almanor Ave FAX (817) 548-1358

Kadak Products Ltd Sunnyvale, CA 94086 Cirde No. 544
Diversified Technology 1487 W Broadway Ave (408) 245-9348
112 E State St Suite 206 FAX (408) 720-1322 Ziatech Corp
Ridgeland, MS 39157 Vancouver, BC Circle No. 537 3433 Roberto Ct
(800)443-2667 V61 1Y5 Canada San Luis Obispo, CA 93401
Circle No. 521 (604) 734-2796 (805) 541-0488
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it takes is dependent on a number
of factors, including price, portabil-
ity, power and size requirements,
and processing needs. Outside of
just bolting a PC onto your equip-
ment, you can use a
e Standard-form-factor mother
board
® ISA passive backplane with a
CPU card
® Single-board PC
® Single-board PC interfacing to
STD, VME, or STE buses
e PC chip set to roll your own PC.
If you have the room and power,
you can simply bolt-in a PC or drop-
in a standard-form-factor PC
mother board. This approach be-
comes less attractive in harsh
environments or tight spaces.
Mother boards are the cheapest
way to go, but they may not be
optimal for cooling, with the base
generating heat that rises among
the plug-in cards. Also, CPU re-
placement is much harder and the
PC ISA bus is not a high reliability
connector/backplane combination.
Many engineers simply drop-in
PCs and link them to single-board
computers for control. “If you need
a keyboard, a floppy disk, and an
interface, a PC is a good choice,”
says Robert Coomer, president of
R.L.C (Atascadero, CA), a single-
board computer vendor of 186-
based systems. “A lot of our cus-
tomers actually use a PC for the
interfaces and then turn to nC-
based SBCs for real-time control.”
One popular PC industrial-auto-
mation alternative relies on passive
ISA backplanes, which are used to
seat AT card PCs and peripheral
cards. Cooling characteristics are
much better, and CPU cards are
easily swapped. With this struc-
ture, the CPU cards are more reli-
able, but systems still provide the
advantage of using standard PC 1/0
cards and a range of specialized
engineering and peripheral cards.
Self-contained single-board com-
puters are one way to build and em-
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Embedded PCs run in industrial environments. Radisys EMC packages small cards into an
industrial enclosure. PCs plug right into the private bus.

bed a PC. A single-board computer
holds a complete PC and has I/O
interfaces. It can have bus inter-
faces as well. These computers are
more expensive than other options
but have small form factors and
high board densities, making them
ideal for embedded in-size critical
applications. Some single-board
computers have connectors for add-
ing daughter cards to increase ex-
pandability.

An attractive alternative that
combines single-board computers
and the ISA bus is the PC/104 stan-
dard. Pioneered by Ampro, it has
been accepted by more than 25
board vendors, including CPU
board vendors such as Dyna Five.
Instead of relying on a bus to inter-
connect boards, PC/104 proposes
stacking the single-board computer
modules and linking them with a PC
bus that uses higher reliability, on-
board stack connectors. PC/104 is
a proposed extension to the IEEE
PC bus standard. The modules can
also be combined on a carrier card.

Module stacks save space; there
is no need for a separate bus
backplane. (National Semicondue-
tor tried a such a busless stack

years ago with its MA2300, based
on an 8-bit NSC800 nC.) A 3-
module, PC/104 stack is only 2 in.
high. The modules, based on the
Ampro “MiniModule” form, are 3.6
x 3.8 in. Stacking also minimizes
bus drive requirements, due to
smaller bus signal runs, dropping
to 6 mA for PC/104.

PCs are also now an option for
most standard bus systems, includ-
ing STD, STE, and VME buses.
For example, you can buy a
STDbus or VMEbus PC card, drop
it into your system, and take advan-
tage of low-cost PC technology.
PCs are increasingly used in these
bus systems for control and user in-
terfacing. Thus, engineers can take
advantage of the wide base of PC
development software for special-
ized bus systems.

For the classic board designer,
rolling your own PC can be a piece
of cake if the design is straightfor-
ward; it can also be complex, de-
pending on system interfacing and
processing. Most PC chip-set ven-
dors have ready-to-go board designs.
However, small production-run pro-
jects may have difficulties getting
access to chips and services, for PC



2w Compiler Comes

In A Generation.

Introducing Ultra €. Itlets.you explore the
boundaries of performance for hard real time.

MICROWARE SYSTEMS CORPORATION

1900 N.W. 114th Street ® Des Moines, lowa 50325-7077
England / Benelux/Scandinavia: (44) 703 601990 » Germany: (49) 6221-862091

MORE CHOICES * MORE OPTIONS * TOTAL SUPPORT

When performance counts, you need a C compiler
that will produce the fastest, tightest code possible—
especially in demanding hard real-time applications.
Yet most C compilers commonly used today were
originally written ten or more years ago. Since then,
computer scientists have learned a lot about how to
make better compilers.

That's why Microware undertook the epic task of
creating an all-new C compiler based on the latest
academic research—a compiler able to eke out every
drop of performance from modern 16-, 32- and 64-bit
CISC and RISC microprocessors. Microware’s Ultra €
uses a modular architecture that creates a virtual
playing field for vigorous action by dozens of opti-
mizers to analyze, arrange, accelerate and compress
code into fast, compact executables. Heuristic analy-
sis of register and variable usage far surpasses the
capabilities of what most human programmers could do
themseluves.

State-of-the-art, plus...

Of course Ultra € has all features expected in a state-
of-the-art compiler, such as full ANSI C compliance,
C source code symbolic debugging, and a compre-
hensive set of standard libraries including support
for the extensive real-time capabilities of the OS-9*
and OS-9000° Real-Time Operating Systems. Options
allow selection of either ANSI or K&R compatibility:.
You can even turn the optimization knobs yourself
to best match your application’s requirements.

Built-in quality and reliability

You can count on Ulfra € right now, because it's
probably the most thoroughly tested new compiler
in history. Before the first copy went into beta test, it
successfully passed the massive Plum Hall ANSI C
Validation Suite—eight major sections, in all over
500,000 lines of C compiler torture track. Compilers
are not a sideline at Microware—we’ve been devel-
oping them in-house since 1978.

CISC now, RISC soon

Ultra € is available now for all 680X0 family and
386/486 family CPUs running Microware’s OS-9 and
0S-9000 Real-Time Operating Systems. RISC ver-
sions are coming soon.

Call Microware Today!

In California, call (408) 980-0201
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chip-set vendors are used to dealing
in large sales volumes. A production
run of 100 to 1000 systems may not
be large enough to attract nec-
essary vendor support services. This
vendor attitude may change as Intel
and Microsoft put increasing em-
phasis on embedded PCs.

Finally, pay careful attention to
the emerging PCMCIA standard,
originally aimed at defining laptop
memory cards. The standard de-
fines a series of credit-card-size
cards, 3.3, 5.0, and 10.5 mm in
thickness. The first form, the 3.3-
mm cards, is now the de facto
mechanism for adding memory to
laptops, as well as peripherals such
as modems and Ethernet connec-
tions. Coming are a raft of PC pe-
ripherals, including hard disks for
the larger card forms.

PCMCIA cards have a good
chance of becoming the add-on pe-

ripheral standard of the ’90s. More
than just a memory-card form, PC-
MCIA can be viewed as the add-on
bus or the peripheral bus for PCs.
For embedded systems, PCMCIA
cards offer a cheap, rugged, com-
pact removable mechanism to add
memory, peripherals, connectivity,
or functionality to a controller. [EXI
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Imagine what you could do with

Samarium
MGOe 32 Magnels

Another industry first from EPSON &

Smaller, thinner, stronger than any other magnets. . . because
they need no bulky anti-corrosion coating...EPSON’s new
DIANET® 32 Sintered Samarium Cobalt Magnets offer a step
forward in mini-magnet design. And the same size/sirength
advantages benefit larger designs too. You can specify
DIANET Series anisotropic magnets with axial or transverse
orientation in virtually any size,
shape, or thickness you design.
EPSON DIANET Series magnets
have a very narrow range of
deviation in magnetic character-
istics and high dimensional
accuracy. The high coercive
force bHc is nearly equal to Br
to minimize the influence from
external magnetic fields.

DIANET® Series Anisotropic Sintered Samarium Cobalt Magnets

BHmax MGOe Br (KG) bHc (KOe) | iHc
DM-32  28t032 | 11.0t011.6 |55t0 9.5 [>6.00
DM-30 261030 | 10.6t0 11.3 | 6.0t0 10.0 [ >7.00
DM-28 271029 | 10.5t011.0 [5.0t0 7.

DM-26  25t027 | 10.1t010.6 | 5.0to
DM-24  23t025| 9.7t010.2 [6.0to
DM-22  21t023 | 9.2to 9.7 [8.0to
DM-20 19t021| 8.7to 9.2 [8.5t0
DM-18 17t019 | 8.2to 8.7 [8.0to
DM-16  15t017 | 7.7t0o 8.2 [7.5t0

For information, call our Representative

EPSON ..........

International Magnaproducts, Inc.

IMI Eastern Office (219) 465-1998 or
Western Office (303) 650-1903
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permeance
coefficient (B/)

00 00O O 00 NN
NN oo O

DIANET 32

CIRCLE NO. 42



SIEMENS

SABS2538 :
S-Crrarnne/ Communicatlions

Controller

With Four Times The Performance Of The Competition,
Nobody Else In The Field Is Even In The Running.

Our innovative controllers keep
you on the fast track of
communications.

With our advanced 8-channel Enhanced
Serial Communication Controller—the
ESCC8 (SAB82538)—Siemens demon-
strates once again why we lead the pack
in communication IC technology.

The World’s First 8-Channel
Multi-Protocol Data IC.

The ESCC8 is the latest in a long line of
advanced communications controllers
which have made us the industry leaders.
Like the HSCX (SAB82525) for telecom-
munications and the ESCC?2 (SAB82532),
the first 2-Mbit asynchronous multi-protocol
communications controller.

The ESCCS8 offers a superior price/per-
formance solution for your communica-
tions applications. Compared to the
standard 2-channel devices, the ESCC8
provides four times the data throughput,

and the fastest speeds in the industry—up
to 10 Mbit/sec synchronous and 2 Mbit/sec
asynchronous. Which lets you

replace four 2-channel devices
with one ESCCS8, for substantial

plus 64-byte FIFOs per channel for
increased storage capabilities.

And Siemens continues to hold
s A a leadership position through-

: = pp8253% out the rest of the industry, with

Z?]\Qrégesve'?otg;eérﬁoggzpace' /' innovations like the DSP-based
: ARCOFI-SR the world’s

The ESCC8 also supports a 2-and 8-Channel Controllers most advanced speaker-

wide range of protocol options—including
X.25 LAPB, ISDN, LAPD, HDLC, SDLC, and
both ASYNC and BISYNC—plus easy
adaptability to either Intel® or Motorola®
microprocessors through the use of a 16-bit
data bus interface. For fast, reliable and
accurate multi-protocolling.

A New Breed Of Performance ICs.

With 16- or 32-bit CRC handling and 28
programmable universal I/0s, the ESCC8
gives you superior performance in a com-
munications controller. And only the
ESCCS offers a collision detect resolution
scheme which provides multiple masters
on one bus to prioritize data instructions,

phone IC for digital terminals. As well as
advancements in CMOS echo cancellation
technology which have made us the front-
runner in single-chip ISDN U-interface
transceivers.

For an ESCC8/ESCC?2 evaluation kit, or
more information on our full line of
innovative communications ICs, call
800-456-9229. And put yourself on the
fast track of communications.

Ask for literature package M12A014.

Siemens
World Wise, Market Smart.

© 1992 Siemens Components, Inc. Integrated Circuit Division. 2191 Laurelwood Road, Santa Clara, CA 95054-1514. M12A014. Intel is a registered trademark of Intel Corporation. Motorola is a registered trademark of Motorola, Inc
f )
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Pick up the number one
real-time operating system.

L

=== ™

MS-DOS Platbonm Pack

And run with it.

In today’s competitive market, it’s impor- affordable hardware to real time. It also gives
tant to run with the best. And when it comes to  you a head start on development with access to
real time, the iIRMX® operating system is the the huge installed base of DOS applications and
clear favorite. tools. In fact, you even have the option to run

You see, iIRMX has a 13-year track record Windows' (including Windows 3.1).
for proven reliability. In fact, only DOS runs on So take the first step, call (800) GETMRMX

more X86 systems. Now, iIRMX for Windows (800-438-4769)" and ask for Lit. Pack. #2D. And
provides the first real-time operating system with  start running real time with your favorite DOS

guaranteed response time that runs DOS and and Windows software.
standard-mode Windows on the 1386™ and 486" =
architecture. That’s right, true real time on a PC!

iIRMX for Windows brings more than just I ntel ®

*Outside the U.S.A and Canada, FAX (503) 696-4633. © 1992 Intel Corporation. iRMX is a registered trademark and i386 and i486 are trademarks of Intel Corporation.
+iRMX runs on IBM and Compaq compatible i386 and i486 based PCs. 71All other products shown or mentioned are trademarks or registered trademarks of their respective owners.
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Fault-tolerant 8.4-Gbyte disk array
moves 20 Mbytes/sec over SCSI-2 bus

The $31,650 Rimfire 6710 disk-array
subsystem provides 8.4 Gbytes
of high-speed data storage in a
fault-tolerant package by ganging
nine 3.5-in. hard-disk drives in a
RAID-3 configuration. RAID
stands for redundant array of inde-
pendent (formerly “inexpensive”)
disks. The RAID-3 configuration
stores user data on eight of the nine
hard drives; the ninth drive stores
parity information. If one drive
fails, the subsystem continues oper-
ating by regenerating the missing
bit on the fly.

Operating the eight data drives in
parallel also allows the disk array to
deliver a 20-Mbyte/sec burst trans-
fer rate and a sustained rate of
more than 19 Mbytes/sec over a 16-
bit SCSI-2 port. If you use the sub-
system as an 8-bit peripheral, you
halve the transfer rate. The subsys-
tem’s SCSI-2 port operates as an
8- or 16-bit port, synchronously or

asynchronously, using either the
fast or slow SCSI protocol.

Each drive in the array resides
on its own carrier. You can swap
out a drive while the array is oper-
ating (hot swap), and the array can
then automatically regenerate data
on the replacement drive. You se-
lect whether regeneration occurs as
a background task during inactive
time periods, in an interleaved
mode that partitions the disk ac-
cesses between the data-rebuilding
and normal data-access operations,
or in a dedicated mode that locks
out user data requests.

Replacement disks need not be
the same size or even from the same
manufacturer. They only need have
at least as much capacity as the
drive you're replacing. This feature
protects you from the inevitable
obsolescence of a particular hard-
disk drive or even an entire disk
format. (Have you attempted to buy

any 12-in. hard-disk drives recently?)

An RS-232C port allows you an
alternative to the SCSI-2 port for
maintenance operations. The ven-
dor supplies DOS-based mainte-
nance software that lets you config-
ure the subsystem, monitor its per-
formance, and run diagnostic tests.
You can also conduct remote diag-
nostics by connecting a modem to
the serial port. A keypad and LCD
provide local control of the unit.

The array measures 7 X 17 X 22 in.
You can mount it in a rack or oper-
ate it as a desktop unit. The subsys-
tem’s power supply automatically
switches between 90-130V and 180-
264V settings and accepts 50- or 60-
Hz power. The unit weighs approxi-
mately 60 lbs, including the disk
drives.—Steven H Leibson

Ciprico Inc, 2800 Campus Dr,
Plymouth, MN 55441. Phone (612)
551-4000. FAX (612) 551-4002.

Circle No. 381

Nine 3.5-in. hard-disk drives mounted on
independent carriers in a RAID-3 (redundant
array of independent disks) configuration
provide fault-tolerant storage of 8.4 Gbytes.
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HIGH VOLTAGE
POWER SUPPLIES

» PCB Mountable <«
For APD

e Compact DC/
DC Converters
up to 300 Vde

o [nput Voltage g
+5 Vde

o Low Ripple
10m Vp-p

e Up to 3 kVdc
e Low Ripple
e A wide range of
output voltages (from OV output)
o Operated by a volume or by an
external remote control voltage

% Matousada Precision Devices Inc.

Us.0

2570 € C‘amino Real, Suite #306, Mountain View
CA 94040, US A
Tel 415-917- 7(}50 Fax: 415-949-1217

Head Office:
745 Aojicho Kusatsu Shiga 525, Japan
Tel: 81 77’5-62-3111 Fax 81-775«66 1211

CIRCLE NO 48

Did
You
Know?

EDN is
first in
readership
among design
engineers and
engineering
managers in
electronics.

EDNI

76 = EDN October 15, 1992

EDN-PRODUCT UPDATE

Accelerator chips
speed Windows graphics

Three single-chip graphical-user-
interface (GUI) accelerator chips
speed up applications running un-
der Windows 3.0 and 3.1, X-Win-
dow Systems, and AutoCAD. The
86C801 and 86C805 utilize dynamic
RAM (DRAM) for the display mem-
ory, and the 86C928 utilizes video
RAM (VRAM). The 86C801 con-
nects to a 16-bit ISA bus, the 86C05
connects to a 32-bit 386DX/486 local
bus or a 32-bit EISA bus, and the
86C928 connects to any one of the
three buses.

These GUI accelerators imple-
ment functions on-chip that Micro-
soft has defined as critical to run-
ning Windows. These functions in-
clude line drawing, hardware cur-
sor, bitblt, and clipping. Because
the devices accelerate these func-
tions, common GUI operations,
such as opening and resizing win-
dows, pulling down menus, painting
menu backgrounds, and dragging
and scrolling, appear instantaneous
to the user.

In addition, the chips accelerate 24-
bit true-color graphics for Windows
3.1 applications. Unlike SVGA con-

all 24-bit operations, these accelera-
tor chips offload 24-bit-color opera-
tions from the CPU and implement
these tasks themselves. For multi-
media applications, the chips have
a Genlock function to synchronize
the accelerator’s video output with
an external NTSC or PAL video
signal. In addition, via a shared
memory architecture, an 86C928-
based Windows accelerator board
can handle real-time video signals
via a video-coprocessor attachment.

The 86C801 and 86C805 accelera-
tors both operate with as much as
2 Mbytes of DRAM. The 86C928
operates with as much as 4 Mbytes
of VRAM. All three of the accelera-
tors are compatible with existing
drivers for the company’s 86C911
accelerator. The 86C801 comes in
a 160-pin plastic quad flatpack
(PQFP) and costs $29 (1000). The
86C805 comes in a 184-pin PQFP
and costs $35 (1000). The 86C928
comes in a 208-pin PQFP and costs
$65 (1000).—John Gallant

S3 Inc, 2880 San Tomas Express-
way, Santa Clara, CA 95051.
Phone (408) 980-5400. FAX (408)

trollers, where the CPU performs 980-5444. Circle No. 382
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‘e ///(TO PALETTE DAC)
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The 86(928 GUI accelerator can attach to a local bus and 4 Mbytes of VRAM to accelerate
graphics from 18 X to 30 X over SVGA modes.



Sony MakEes THE CHip. SUN MAKES THE HisTORY.

Sun Microsystems’ new SPARCstation™ 10 is fast making history funning at speeds to
400 MIPS and beyond. Inside is SuperCache;" a So‘ny—deéigned, 20 né,
one-meg, self-timed static RAM that's optimized for SPARC® processors. The CXK77910J-20.
This synchronous “STRAM” gives Sun’s power users three times more
fast cache than any other workstation. You, too, can make history with Sony SRAMs and
other breakthrough ICs. Call 800-288-SONY. Or FAX your current requirements

to 714-229-4333 in U.S.A., 416-499-8290 in Canada.

Sony is a trademark of Sony. Sun, Sun Microsystems, and SuperCache are trademarks or registered trademarks of Sun Microsystems, Inc
All SPARC trademarks are trademarks or registered trademarks of SPARC International, Inc. SPARCstation is licensed exclusively to Sun Microsystems, Inc
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Designated Drivers.

+500V

components in many applications.

, The new 500V IR2125 and 20V IR2I2

by O with |A/2A source/sink capability can each
b= independently drive one FET or IGBT in
a wide variety of motor drive and other
applications. Programmable current limit-
ing protects both transistor and drive, and

‘ the ride-thru feature can be set to take ful
advantage of today’s rugged devices.
| The 500V IR2110 with 2A source/sink

- capability is setting the industry standard
e | B 08T for a half-bridge driver: It driving pairs of
— — G :'l "> FETsorIGBTs in motor control, UPS, solid
) | state ballast, and switching power supply
applications all the way up to 500 kHz.
" Designate IR. And leave the ==
Now [Rs MOS Gate Driver % driving to us. |
family includes high-voltage devices desig- v
nated for applications where protection is
paramount: Introducing the IR2125 and
IR2I21, designed to drive and protect motor _
controls and other circuits up to 30 kiHz,  Suciosaiige
These MGDs outperform costly multi- i
component drive circuits. They simplify
design, provide protection, and can elimi-
nate the transformer and associated

TTLCMOS INPUT{L‘} re=—r

S ———— ‘1’:‘{
- ‘*FCURREW%
FEEDBACK "

Write or call 1-800-245-5549 for data.

1¢R|International Rectifier

WORLD HEADQUARTERS: 233 KANSAS ST, EL SEGUNDO, CA 90245, US.A. (310) 322-3331. FAX (310) 322-3332, TELEX 66-4464. EUROPEAN HEADQUARTERS: HURST GREEN, OXTED. SURREY RH8 98B, ENGLAND TELEPHONE (0883) 713215, TELEX 95219
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RISC/2: Half RISC, half CISC uPs

break traditions

here’s an old saying, “Whenever any-

thing becomes common knowledge, it’s
probably wrong.” Take RISC technology:
these days, RISC processors have fallen into
a kind of ho-hum, lockstep, taken-for-
granted technology. Many developers be-
lieve RISC pPs have now settled down to a
long and hard, but stable and well-defined
development path, a path leading to hefty
RISC CPUs.

That’s a far ery from when stripped-down,
hungry RISC pPs first barged into the desk-
top arena—things started with a bang. First-
generation commercial RISC came barreling
out of its corner at the bell, swinging away
at its CISC opponent. Faster, smaller,
cheaper was its battle cry. And RISC per-
formance won the day. Today, RISC domi-
nates the workstation/server ring.

Now commercial RISC is shifting to accel-
erated RISCs such as TI's SuperSPARC,
Cypress’ HyperSPARC, Mips’ R4000, and
DEC’s Alpha. Using superpipelining or su-
perscalar techniques, they crank CPU per-
formance by kicking up clock rates and issu-
ing more instructions per clock cycle; in su-
per pipelining by shaving the clock and start-
ing an instruction every half cycle; and in
superscalar by decoding and starting multi-
ple instructions every clock eycle.

RISC technology has congealed into a nice
set of common definitions: load/store execu-
tion, pipelining, simple instruction sets,
hard-wired minimal logic (compared with
microprogrammed CISC), relying on soft-
ware for most exception processing, sim-
ple addressing, fixed-length instructions, a
large register set, and fast single-cycle
execution (dependent on a tight ALU cycle
and a mechanism feeding instructions every
cycle). Implicitly associated with these
definitions are general-purpose register ma-
chines having on-chip or tightly coupled
caches, on-chip FPUs, and instruction sets
that increasingly look alike.

And so here we are, all nice and safe and
cozy, comfortable in commonly accepted defi-
nitions of desktop RISC. No more surprises,

we say; nice going. Wrong. A new RISC
perturbation has been seeping from the
woodwork: embedded, minimal RISC. These
are stripped down pPs combining 32-bit
RISC throughput with low power and
penny-pinching cost. “RISC/2” (RISC-over-
two) is probably as good a tag as any for
this deviant branch of the RISC tribe that
harbors latent CISC traits.

RISC/2 wPs target embedded or portable
applications and so lack many of the ameni-
ties and wide buses of their desktop cousins.
Whereas RISC stripped down hardware to
the bare metal for speed, RISC/2 aims at
mixing RISC and CISC flavors, seeking an
optimal triad of speed, low power, and low
cost. Two such 32-bit RISC/2 CPUs are the
ARM family (formerly Acorn and now made
by VLSI Technology and Plessey) and the
Hyperstone (from Hyperstone Electronics,
GmbH, and soon to be a Zilog core). Both
are minimal CPUs with significant RISC
sins. Apple, by the way, has selected ARM
to power its Personal Communicator, sup-
posedly the next killer information appliance
after PCs.

RISC/2 competition is growing. Entering
the ring is a new contender: Hobbit, a 32-bit
RISC/2 pP from AT&T, targets personal
communications. A RISC wP by many stan-
dards, Hobbit, a resurrection of AT&T’s C-
machine research, violates RISC canons with
a stack-oriented architecture (no user-
accessible registers) that—horror of hor-
rors—operates directly on memory. The low-
power Hobbit comes complete with a support
chip set and runs the Penpoint OS for port-
ables.

RISC (and CISC) pP vendors that waited
for portable applications to fall gently into
their laps now have a fight on their hands.
There’s a moral here: don’t drop your dukes
and assume that current technology is for-
ever. Technology tends to defeat the status
quo, making fixed definitions obsolete and
spawning new contenders as it mutates.
Watch yourself in the technology clinches
and don’t take any wooden definitions.

oy DOlais

Ray Weiss
Technical Editor
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AT&T C-machine targets
personal communicators

Many engineers believe that
the next killer hardware af-
ter the PC will be personal commu-
nicators. These are small handheld
devices with high processing
power, graphical interfaces, and
communications capability. AT&T
has tailored a RISC processor and
chip set for personal communica-
tions: the Hobbit, or ATT92010 wP,
accompanied by a 4-chip set. The
chips include a system management
device, a display controller, a PC-
MCIA interface device, and a P-
ISA (private bus) interface device.
Hobbit and its support chips are
low-power devices, with perform-
ance that matches first-generation
commercial RISC. Although Hob-
bit’s performance is roughly compa-
rable to that of a 25-MHz 80486,
its architecture is optimized to exe-
cute C programs. It is a stack-based
machine that has no user-address-
able registers. Instead, the CPU
caches the application stack—the
stack that a C compiler creates for
each function’s activation environ-
ment (which holds the function’s lo-
cal variables). The top of the stack
is cached on chip but is addressed
as memory, not as registers.
Instead of moving the stack into
registers for fast code access, as
most RISC processors do, Hobbit
provides direct access to the actual
function stack. The CPU caches the
top of the user stack in a 256-byte
cache. When a function is called, the
hardware fills the stack with the
function’s activation environment.
Similarly, the hardware pops the
environment when control returns
to the calling function. Unlike clas-
sical stacks, user code can’t PUSH
or POP data onto the stack. How-
ever, users can ensure more effi-
cient stack usage by using Hobbit
instructions that prepare the stack
and ensure that there is enough
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room on the stack for a function.
Additionally, the top of the stack
cache serves as a fast accumula-
tor—interim results of operations
can be put on the stack for local
storage. The 256-byte stack has a
87% hit ratio according to AT&T
studies.

Hobbit also takes an innovative
approach-toward the classic RISC
problem of keeping the instruction
flow going. To do this, Hobbit es-
sentially works as two separate ma-
chines: a fetch/decode machine and

an execution unit. The fetch/decode
machine is made up of a prefetch
buffer, or instruction cache, of 3
kbytes, and a 3-stage, pipelined
prefetch/decode unit. The fetch/
decode machine fetches instrue-
tions, caches them, and decodes
them before they are needed for
execution. The decoded instructions
are converted into a 110-bit control
word that is held in a 32-entry de-
coded instruction cache, which then
feeds instructions to the execution
unit as needed.

32

f

PREFETCH BUFFER
CACHE

1024x3 BYTES

64

PREFETCH/DECODE

VIRTUAL ADDRESS

DATA IN

|

32

i:} ADDRESS

UNIT
3-STAGE PIPELINE
PHYSICAL
MEMORY ADDRESS
A 192 MANAGEMENT -
UNIT
' 1o [<—Z=>> oata
2x32 PAGE TLB
DECODED INSTRUCTION e g riosptl
CACHE
32x192 BITS
CONTROL
1 192
l 10
32
STACK EXECUTION
CACHE > UNIT
vi
64x32x2 3-STAGE PIPELINE HILAL AUDRESS
BTS |32
DATA OUT
32
JTAG _—
5

AT&T’s Hobbit combines RISC performance with C-machine stack architecture. Variable-
length instructions are fetched, decoded, and stored as fixed-length codewords for execution.



ITT CANNON’S COMMERCIAL D SUBMINIATURE CONNECTORS GIVE YOU OPTI-
' r 3
It's kinda
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This 2-step tactic is very clever.
Hobbit uses variable-length in-
structions, which it fetches, decodes
early, and converts into fixed-
length control words for fast execu-
tion. Thus, this wP has the benefits
of variable-length instructions
(compact code), as well as fixed-
length instructions (faster execu-
tion).

If an instruction is followed by a
branch, the branch is included in
the leading instruction’s decoded
control word. In effect, branches
are folded into the preceding in-
struction, compacting execution
code. Each instruction control word
has two address fields and a branch-
prediction bit (set by the compiler)
to preselect which path to take.
Successfully predicted branches
take only one pipeline cycle in the
execution unit, whereas unsuccess-
ful branches cost three cycles.

AT&T Hobbit 32-bit P

25-MHz clock

e Stack-oriented RISC architecture
15.6 VAX MIPS at 25 MHz

34 variable-length instructions
512-byte stack cache

3-kbyte instruction cache, MMU
32-bit external address and data
buses

e 250 mW at 3.3V; 900 mW at 5V

e 132-pin PQFP, JTAG compatible

e $35 for CPU (10,000); $100 for CPU
and chip set (less P-ISA bus interface
chip). Sampling now, production 4Q92.

The CPU has a shallow, 3-stage
pipelined execution unit and an
MMU (memory-management unit)
with two 32-entry translation look-
aside buffers (TLBs), one each for
data and instructions. The shallow
pipeline and interruptible major in-
structions (MPY, DIV, and others)
give Hobbit a relatively fast inter-
rupt latency of 800 nsec.—Ray Weiss

AT&T Microelectronics, 1090 E
Duane Ave, Sunnyvale, CA 94086.
Phone (408) 522-5555. FAX (408)
522-4401. Circle No. 395
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16-bit 68HC16 includes
48-kbyte flash EEPROM

Flash EEPROM is on its way to
being a mainstream memory
option for embedded control. Flash
has the advantage of being electri-
cally reprogrammable; it will even-
tually be onboard programmable
with standard logic voltages. Mo-
torola has moved flash EEPROM
onto its 16-bit microcontrollers
(nCs). The 68HC16 nC uses
changeable flash for program
memory.

Two configurations of 48-kbyte
flash EEPROM for the 68HC16 in-
clude a single 48-kbyte flash mem-
ory, the 68HC916Y1, or 48-kbyte
flash divided into a 32- and a 16-
kbyte memory (the 68HC916X1).
The smaller, 16-kbyte memory is
block erasable: It’s divided into
eight blocks of two kbytes each.
These blocks can be addressed indi-
vidually for erasing, which mini-
mizes overall erasure. The other
flash blocks must be fully erased be-
fore recording new data. Data is
written by byte or word; 12V dc is
required to erase and write the

8
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The 68HC916Y1 combines 48 kbytes of flash EEPROM memory with a 16-bit CPU and a
full set of peripherals. Flash memory makes it easy to reprogram.
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INTRODUCING MICRO-CAP IV.
MORE SPICE. MORE SPEED.
MORE CIRCUIT.

PC-based circuit analysis just became faster.
More powerful. And a lot easier. Because
MICRO-CAP 1V is here. And it continues a
12-year tradition of setting CAE price/
performance standards.

Put our 386/486 MICRO-CAP IV to work,
and you'll quickly streamline circuit creation,
simulation and edit-simulate cycles— on circuits as large as
10,000 nodes. In fact, even our 286 version delivers a quantum
leap upward in speed. Because, for one thing, MICRO-CAP IV
ends SPICE-file-related slowdowns; it reads, writes and
analyzes SPICE text files and MC4 schematic files. It also
features fully integrated schematic and text editors. Plus an
interactive graphical interface — windows, pull-down menus,
mouse support, on-line HELP and documentation — that
boosts speed even higher.

Now sample MICRO-CAP IV power. It comes, for example,

CIRCLE NO. 54

AC Analysis

from SPICE 2G.6 models plus extensions. Compre-
hensive analog behavioral modeling capabilities.

A massive model library. Instant feedback plotting
from real-time waveform displays. Direct schematic
waveform probing. Support for both Super and
Extended VGA.

And the best is still less. At $2495, MICRO-CAP
outperforms comparable PC-based analog simulators — even
those $5000+ packages —with power to spare. Further, it's
available for Macintosh as well as for IBM PCs. Write or call
for a brochure and demo disk. And experience firsthand
added SPICE and higher speed — on larger circuits.

1021 S. Wolfe Road
Sunnyvale, CA 94086
(408) 738-4387 FAX (408) 738-4702
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flash EEPROM memory. Motorola
is, however, working on moving its
charge-pump technology, which is
used in 5V programming of small
EEPROM blocks in pCs, to the
large on-chip flash memories.

The 16-bit 68HC16 is a superset
of the 8-bit 68HC11. The 68HC16
handles all 68HC11 resources and
instructions. The 68HC16 improves
on the 68HCI11 in that it routinely
accommodates 1-Mbyte addressing.
In addition, it incorporates ad-
vanced peripherals that include a
multiply-accumulate unit (MAC).

Motorola 68HC916Y1 16-bit pnC

e 16-bit nC, 16.78-MHz clock (from 32
kHz or 4 MHz)

® Accumulator-based design, with 2 ac-

cumulators; 2 index registers

Up to 48 kbytes of flash EEPROM, 2

kbytes of RAM

Inter Module Bus connects units

240-, 480-, 1300-nsec ADD/MPY/DIV

1.4-psec MPY/ACCUMULATE cycle

8/16-bit external, multiplexed bus

Choice of advanced timer modules

with capture, compare, pulses

® ADC, serial communication channels,
memory interfaces, watchdog timer

e 100 1/O pins

e Sample qty, first quarter 1993; in 160-
pin PQFP, $75.

The nC has an accumulator-based
architecture. Processing centers
around two 8-bit accumulators (like
the 68HC11) and a 16-bit accumula-
tor. The two 8-bit accumulators can
be treated as a single, 16-bit accu-
mulator register.

The wC has a modular structure
that is built on the Inter Module
Bus (IMB), an on-chip support bus,
which is the same bus that serves
as a base for the 683xx specialized
wC. This bus makes it easy for you
to add peripherals in the future.
The IMB modules include a General
Purpose Timer (GPT) with free run-
ning timer/counters, compare/cap-
ture registers, and two PWM chan-
nels; a System Control Interface
Module (SCIM), which interfaces
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external memory and provides 12
programmable chip selects and a
watchdog timer; a Time Processing
Unit (TPU), which is a sophisti-
cated timing subsystem with 16
timer channels; a Queued Serial
Module (QSM), which queues opera-
tions for a serial port and has a stan-
dard UART.

The 68HC916Y1 combines the 16-
bit CPU with a single 48-kbyte flash
EEPROM memory, two kbytes of
static RAM, TPU and GPU timer
modules, and an 8-channel, 10-bit
A/D converter. The 68HC916X1
has two flash EEPROM memo-
ries—32- and 16-kbyte block eras-
able—along with a GPT timer mod-
ule, a QSM, and an 8-channel, 10-bit
A/D converter.—Ray Weiss

Motorola Inc, Advanced Micro-
controller Div, 6501 William Can-
non Drive W, Austin, TX 78735.
Phone (512) 891-3255. FAX (512)
891-2652. Circle No. 396

16-bit pC beefs up
peripherals and adds
48-kbyte ROM

Sixteen—bit processors are at-
tracting designers who’ve run
out of 8-bit processing power but
can’t afford to step up to 32 bits.
Sixteen-bit processors offer better
addressing, higher processing
power, larger peripheral sets, and
more on-chip memory. NEC’s 16-bit
K3 family’s top-of-the-line wPD-
78K356 integrates 48 kbytes of
ROM/EPROM and 2 kbytes of
RAM with a set of timing and sig-
nal-conversion peripherals, includ-
ing a 2-psec, 10-bit A/D converter.
With a 32-MHz external clock,
the 78K356 has a basic instruction
cycle of 125 nsec (NOP) with a 188-
nsec ADD, which places it in the
faster, 16-bit category. Register-
based, the processor operates on
eight register banks, each compris-

ing eight 16-bit registers. Context
switching is easy because only the
bank-select field in the Program
Status Word changes. The chip also
can treat the registers as 8-bit reg-
isters, organized as 16 banks of 16
registers each.

The 78K356 accesses a 64-kbyte

NEC uPD78K356 16-bit nC

® 32-MHz clock (16-MHz internal)

8 banks; 8, 16-bit registers

48-kbyte EPROM/ROM; 2-kbyte RAM
188-nsec ADD, 875-nsec MPY
2.688/1.31-psec DIV/MPY-ACCUM
10-bit A/D, 8-bit D/A converter; 2-psec
conversions

Five 16-bit timer/counter complex

77 1/O pins

100-pin QFP; 1.7-mm high

$14 (10,000) sample gty

unified address space. The proces-
sor supports external memory with
a multiplexed external bus, 16-bit
address, and 16-bit data. A 16-bit
stack pointer references a LIFO
memory stack. The processor main-
tains user and supervisor modes to
separate the system from applica-
tion processing.

Processor throughput is upped
via features that include a multiply-
accumulate funetion, which will do
single or multiple MAC cycles using
a sequencer to run the ALU; a
Macro Service Function, which
processes interrupt events on a cy-
cle-stealing basis, offloading the
CPU; and DMA, which efficiently
transfers data blocks. In addition,
A/D conversion can be directly trig-
gered from timer events, saving
code.

The 8-channel, 10-bit A/D con-
verter has three operating modes:
under-input control, software con-
trol, or timing-triggered control.
Four external signals can trigger
conversion. One option allows
pulses on one line to walk the con-
version down the channels, convert-
ing the next channel at each suc-



The High-Speed, High Density, Precision Solution

It's Here! VRSA-Tile (Versatile Raytheon Smart ASICs)
is Raytheon Semiconductor's newest family of high-speed,
precision analog and mixed-signal ASICs. Both array and
standard cells will be offered using a variety of
high-performance, complementary bipolar and CBiCMOS
technologies. And all are supported by a comprehensive PC
and workstation-based CAD system.

For more information, give us a call at 1-800-722-7074.
In France: 01-46-3106-76

In Germany: 089-53-09-93-0

In Japan: 03-3280-4776

In the U.K.: 0264-33-46-16

Raytheon Company, Semiconductor Division
350 Ellis Street, Mountain View, CA 94043
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Current Feedback Op Amp
Offset Voltage —4mV
Bandwidth — 160 MHz
Slew Rate — 700 V /.

~ High-Speed Phase Lock Loop
Max. Frequency — 150 MHz
Lock Range — £50% f,
~ Supply Sensitivity —
Precision Low-Noise A
- Offset Voltage —0.1 mV
Input Bias Current — 500 :
Gain Bandwidth — 25 MH
~ Noise Voltage — 2.5 nV /.

RPA160 is Raytheon's new precision 16-tile array and the
first member of the VRSA-Tile family. It provides you, the system
designer, with high-speed system performance from component
level macrocells.

Emitter sizes of 6 u2, complementary bipolar processing with
4 GHz fr NPNs and 1.5 fp GHz vertical PNPs, thin-film resistors,
and 20 predesigned and characterized macrocells — with analog
signal processing speeds in excess of 200 MHz!

Think of the possibilities — like integrating your video
processing, communications, or instrumentation subsystems on a
single IC.

Show us your design — and we'll show you how easily and
quickly it can be integrated on an RPA160. Prototypes can be
turned around in six to ten weeks. !

If you've been waiting for a VRSA-Tile high-speed precision
array, it's here!

Raytheon

WE THRIVE ON CHALLENGES
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Actual Size

DC-DC Converter
Transformers and
Power Inductors

These units have gull wing construction
and are packaged in shipping tubes,
which is compatible with tube fed auto-
matic placement equipment or pick and
place manufacturing techniques. Trans-
formers can be used for self-saturating or
linear switching applications. The Induc-
tors are ideal for noise, spike and power
filtering applications in Power Supplies,
DC-DC Converters and Switching Regu-
lators.

e Transformers have input
voltages of 5V, 12V, 24V and
48V. Output voltages to 300V.

e Transformers can be used for
self-saturating or linear
switching applications

e Schematics and parts list
provided with transformers

e Inductors to 20mH with DC
currents to 23 amps

e Inductors have split windings

Delivery—

to one week
stock See EFM
or send direct tor

P , C o FREE PICO Catalog

Electronics, Inc.

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

Call Toll Free 800-431-1064

[UliRA-MINIATURE )

IN NEW YORK CALL 914-699-5514
\ Fax 914-699-5565 /
CIRCLE NO. 55
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ceeding pulse. Conversion can also
trigger from timing events (up to
four timing-event signals). Conver-
sion results are stored in eight con-
version result registers.

Other peripherals include five 16-
bit free-running timer/counters
with 15 capture-compare registers,
two PWMs (with 8-, 10-, or 12-bit
resolution), an 8-bit watchdog
timer, a UART, and a 3-input, 2-
channel synchronous serial 1/0
port.—Ray Weiss

NEC Electronics Inc, Box 7241,
Mountain View, CA 94039. Phone
(415) 960-6000. Circle No. 397

8-bit COP8 j.C gets
smart C compiler

l l sing the National COP8 8-bit
nC, embedded-system de-
signers no longer have to stick to
assembly language; the COP8C
Code Development System C com-

piler generates highly optimized C
code.

COP8C C COMPILER

® Compiler for 8-bit COP8 nC (to 8-
kbyte ROM, 256-byte RAM)

® Expert system optimizers

® Generates ROMable code

® Integrates with existing ICE for
source-code debugging

e $895 (C compiler only)

Developed by ByteCraft Ltd for
National Semiconductor, the C com-
piler relies on multiple expert sys-
tems for efficiency. The systems se-
lect the right assembly-language in-
struction sequences and addressing
for optimal operation. A profile of
the target hardware is built and
used as a database for the expert
systems. Intermediate code passes
through rule-based expert systems
at different optimization stages.
Code is optimized for local centers

of reference, for minimal temporary
storage or size, and to minimize reg-
ister references (it actually score-
boards register references to elimi-
nate redundancies).

ByteCraft uses these techniques
for other C compilers, notably one
for the 68HCO05 (another minimal
pC), which comes close to achieving
hand-coded assembler efficiencies.

The compiler includes a C prepro-
cessor. The compiler supports stan-
dard C constructs such as break,
case, continue, do...while, for, goto,
if, if..else, return, return expr,
switch, and the following data
types: char and int (8 bits), long (16
bits), pointer (8/16 bits), and short
(8 bits). COP8C extensions are bi-
nary constants, interrupt functions,
direct I/0 port access, bit arrays,
in-line assembly language, and di-
rect register access. Variable modi-
fiers include auto, const, extern,
register, signed, static, unsigned,
and volatile.

National’s COPS is a low-cost,
minimal-architecture 8-bit wC with
a 1-usec ADD. Accumulator-based,
the CPU has two index registers,
up to 8 kbytes of program memory,
and up to 256 bytes of RAM. Using
C for the COPS helps to eliminate
register references, moving pro-
gramming to a higher level. Be-
cause of the COP8's restricted
RAM, you must minimize func-
tion-call depth and the number of
local variables.—Ray Weiss

ByteCraft Ltd, 421 King St N,
Waterloo, Ont, N2J 4LE), Canada.
Phone (519) 888-6911. FAX (519)
746-6751. Circle No. 398

National Semiconductor, Box
58090, Santa Clara, CA 95052.
Phone (4,08) 721-6816. FAX (408)
730-6241. Circle No. 399



OPTREX LCDs.

One call can turn
your bright new i1dea
Into reality.

The fact is, the state-of-the-art in LCDs is
changing rapidly. Applications are growing
dramatically, too.

Nobody knows more about LCDs and new
product applications than we do. And no one
can offer you better design support, more
innovative engineering, better quality, or
higher reliability.

The fact is, we’re the largest supplier of LCDs
in the world — with a national distribution
network to serve you. And we’re cost-
competitive worldwide, too.

So if you're looking for new product support
or existing product improvement in LCDs,
you now know who to call: Optrex:

(313) 471-6220. Or FAX (313) 471-4767.

& OPTREX

Asahi Glass/Optrex
23399 Commerce Drive, Farmington Hills, Ml 48335
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NEw AT WESCON/92

5 SHows UNDER
ONE ROOF

More Products, More
Opportunities to Increase Your
Technical Knowledge, More
Answers to Your Design Questions

EC WORLD, the world’s largest electronic component
E C Wg RL D""I event focusing on resistors, relays, capacitors, switches,
cable, connectors, enclosures, and associated devices for

WESCON'S ELECTRONIC COMPONENT SHOW

the design engineer

ITM, an expanded world class event for test and measure-

ggﬁ" I M i ment, featuring ATE, test and measurement equipment,

WESCON 5 INTERNATIONAL TEST instrumentation, data acquisition systems, calibration
e hardware, IEEE 1/O devices, and similar products

M WESCON'S SEMICONDUCTOR SHOW
P eV T

™ IC EXPO, the show for manufacturers of ICs, Semi-
| conductors, ASICs, ROMs, RAMs and similar products

COMPU-TOOLS, a computer show for engineers, encom-
passing hardware and software, EDA tools, workstations,
PCs, boards, LANs, CAD/CAM and related products

EPEX, the electronic production expo for worldwide contract
manufacturers, surface mount, PCB suppliers, design houses,
™ and products which service this market

WESCON'S ELECTRONIC
PRODUCTION EXPO

You can attend exhibits and technical
sessions at any Wescon/92 show with just
one admission ticket.

For Complimentary
Registration

Call 1-800-877-2668

' Wescon

THE BUSINESS OF CHANGE

November 17-19, 1992
Anaheim Convention Center, Anaheim, CA
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How do you get 1600 x 1280 resolution in an X-terminal design
right away?

Use TI's TLC34074 Video Interface.

It's the first 200-MHz video
interface optimized for X terminals,
enabling 1600 x 1280 resolution at
a 72-Hz refresh rate. And it’s in
distributor stocks now.

The TLC34074 from Texas
Instruments integrates a complete
grey-scale graphics system back-end
onto a single chip, eliminating up to
30 components.

Best yet, it is pin compatible
with TT's full-featured TLC34076
palette that supports monochrome
to 16- and 24-bit-per-pixel true
color. Which allows you to make
system cost/performance trade-offs
while maintaining a common
architecture.

More advantages
¢ Both devices are compatible with

© 1992 Tl

Multiple Speed/Price Options

TLC34074

Designed specifically for B&W/grey-scale
applications

Refresh Price

Resolution Rate (1,000s) Speed

1600 x 1280 @ 72 Hz $34 200 MHz
1600 x 1280 @ 60 Hz 22 170 MHz
1280 x 1024 @ 72 Hz 12 135 MHz

TLC34076

True color for X terminals, high-end PCs and
workstations

Refresh Price

Resolution Rate (1,000s) Speed

1280 x 1024 @ 72 Hz $45 135 MHz
1280 x 1024 @ 60 Hz 30 110 MHz
1024 x 768 @ 72 Hz 18 85 MHz

virtually any video controller
architecture: CISC and RISC
microcontrollers, including

TI's TMS340 graphics coproces-

Q‘ TEXAS
INSTRUMENTS

sors, as well as hard-wired
controllers.

e Handles Big- or Little-Endian
formats with no hardware
modifications.

e Direct interface to VRAM and

controller.

For more information

About TI’s '34074/76 mail the return
card. For faster response call (214)
995-6611, ext. 3429, your local sales
office or an authorized TI distributor.

00-7443
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without the mass.

That’s AI&I
“Customerizing’

A 3-chip disk drive solution! programmable, permitting product
A mass storage chip set that differentiation and evolution —
eliminates as many as 5 to 8 ICs as and providing unprecedented levels
well as a dozen discrete components  of power management.
— drastically reducing your time- Integrated solution
to-market while maximizing your Our hard drive solution features
disk capacity. the first all-CMOS read channel ICs,
That’s what “Customerizing” fabricated with AT&T’s advanced,
is all about! low-power 09 um drawn mixed-
Low power solution mode CMOS process.
AT&T's solution sharply decreases This CMOS process advantage is
disk drive power demand, increases ~ combined with high integration and
battery life, and allows for lower substantial system design and test
heat dissipation, a critical concern expertise to minimize the number of
in small form-factor devices. external components needed to
It also supports multiple data implement disk drive electronics.
rates for zoned band recording The chip set is supported by
as well as embedded servo formats evaluation kits, which provide both a
and split data field techniques. hardware and a software platform
All-CMOS solution on which to build a prototype disk
The chip set is designed in a drive, as well as a fast means of
common CMOS process, allowing for  evaluating the devices.
future integration to a single To get the evaluation ki,
device, resulting in even greater along with complete technical
space and power savings, and information on AT&T’s 3-chip disk
producing the smallest possible drive solution, just give AT&T
form factor. Microelectronics a call at
All the devices are highly 1 800 372-2447, ext. 908.
—
= = AT&T
fr— .
== Microelectronics
CIRCLE NO. 59
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Tektronix

No logic analyzer is, for that matter.
Because at speeds above 25 MHz, even the best designer
needs a scope to handle nightmares like race conditions,

ground bounce, and crosstalk. And not just any scope, but

one tailored specifically for high-speed digital design.

At Tektronix, we understand this need all too well.

As proof, we've not only designed and built a great logic

analyzer

~. EVEN THOUGH OUR NEW LOGIC
" HIGH SPEED DIGITAL DESIGN,

but also a perfect companion. The TDS 640 digitizing oscilloscope. = A

Teldronix TDS 640

To get you started, the GPX provides more channels than
cable TV. Up to 160, for instance, of 80 MHz state analysis,
and 32 channels of 1 GHz timing or 160 channels of 200 MHz
transitional timing,

In short, enough to handle the world’s fastest

microprocessors. And with that
kind of performance, you can easily track your system at clock
rates well beyond 50 MHz, which allows you to locate complex

coding errors quickly and accurately.

5EW-188546 Copyright © 1992, Tektronix, Inc
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Enter the TDS 640.
With a 500 MHz bandwidth and 2 GS/s
real-time sampling on four channels,
the TDS displays logic and timing
errors with absolute accuracy. And
because it was created with the digital

designer in mind, the TDS lets you trigger directly on common

digital circuit

ANALYZER IS GREAT FOR ...
IT’S NOT NEARLY ENOUGH. *

pulses,and

excessive clock jitter or skew. Put all that together with the

power of the GPX and you have a remarkably effective solution.
Cost effective, too. In fact, the GPX and TDS together sell

forless than competing scope/logic analyzer combinations.

And if you buy the pair between now and February 28, 1993,

we'll take an additional 10% off the retail price.

Enough, already.
For more information on the very best high-speed digital design tools available,

call Tektronix today at 800-426-2200.

Tektronix

Test and Measurement
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For FREE evaluation
software and
product specs, call

800 488-0680

Tango gives you two powerful choices in printed circuit
board design. There's Tango-PCB PLUS, our advanced
PCB layout tool for the designer with complex design requirements and our entry-level
Tango-PCB, a comprehensive, yet low-cost program for less demanding designs.

Tango's interface puts you never more than two mouse clicks away from any command.
On-line help, pop-up menus, dialog boxes, prompt line and unique "speed palette" and
"hot spots" all combine to make Tango quick to learn, intuitive and easy to use.

Tango-PCB and Tango-PCB PLUS both feature: user-defined sizes
of tracks, pads, arcs, fills, text and grids; versatile moving,
mirroring, rotating and releasing of components; full support
for net lists from popular schematic programs; comprehensive
block operations; design verification tools; SMT support;
unlimited zoom levels and autopanning; NC drill files;

and crisp output to a wide array of printers, plotters
and photoplotters.

Tango-PCB PLUS increases design productivity by
adding: automated component placement; integrated
design rule check; photoplot file viewer; output in
DXF and PostScript™; and EMS (expanded
memory) support.

Both packages give you Tango's well-known
price-performance leadership. And as with
all of ACCEL's complete Tango family
of electronic design automation tools
(schematic entry, board layout and
autorouting, PLD design, thermal
analysis and logic simulation), our
customers receive service,
documentation and
technical support that

is second to none.

Call us to learn more
about how a modest

investment in Tango
PCB tools can help
you become more
productive.

Helping good ideas become great products.

ACCEL Technologies, Inc.
6825 Flanders Drive « San Diego, CA 92121 USA
Service & Support 619/554-1000 » Fax 619/554-1019
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A story of three computer

products

Dan Strassberg, Senior Technical Editor

This second installment of EDN’s Design It Right
series on developing electronic products tells the sto-

ries of three computer-and-peripheral products. The
Force CPU-2S is the first in a family of VMEbus

boards, each of which provides the
capabilities of a Sun Microsystems
SPARCstation in a single-board
plug-in format. The Quantum

‘Go*Drive 2%-in. (diameter) hard-

disk drives have helped to make
notebook PCs a reality. The Tusk
Supertablet is in the vanguard of
what many observers think is a
revolution—pen-based computing.
In one of its many embodiments,
this chameleon-like product is a
pen PC.

Of these products, the CPU-2S
and the Go*Drives come from es-
tablished companies that have re-
fined their methods of developing

products over the course of several
years. One reason that Force is
noteworthy is the very strong influ-
ence of its quality organization.
Quantum is worth learning about
because it is in a business that lives
or dies by time to volume deliver-
ies. The firm has developed a suc-
cessful 8-year relationship with a
manufacturing partner in Japan.
When Quantum needed to cut new-
product development time drasti-
cally, the company recognized that
it had to transform both its own cul-
ture and that of its partner. The
transformation worked.

On the other hand, Tusk is a new

company that has designed an un-

conventional product—perhaps a

revolutionary one. The firm is con-

centrating on market research,

product definition, design, and mar-

keting. It won’t be building the

product itself, but will rely on con-

tract assembly. Don’t be fooled,

though: Tusk isn’t taking this ap-

proach out of naivete or a lack of

manufacturing expertise. The firm’s

management team includes a sea-

soned operations executive with .
heavy experience in desktop-PC
manufacturing. Like Quantum, -
Tusk is simply being pragmatic. By
using contract assembly, the firm
is delegating a task to those who
can perform it best and is focusing
its own resources where they can =
make a unique contribution.

ustrations by Daniel J Collins
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At Force Computers, on almost any
day, the burning question of the day
is “How do you know?” The Quality
Department asks that question re-
lentlessly to promote a disciplined
thinking style whose purpose is re-
solving problems while they are still
minor . . . before they have a
chance to grow into crises.

Force didn’t invent the idea of re-
peatedly asking people how they
know. The registrars who visit a
company’s facilities to provide cer-
tification of compliance to interna-
tional quality standards such as ISO
9001 use the same technique. Dur-
ing certification, the registrars in-
terview employees who perform a
variety of jobs. Whenever an em-
ployee asserts that something is
true, a registrar is likely to ask
“How do you know?” Having
achieved the correct mindset, Force
is well on its way to obtaining certi-
fication under ISO 9001; the firm’s
German subsidiary has received it
already.

In the case of the CPU-2S, the
technique worked—by minimizing
the number of schedule slips caused
by unplanned events. The entire
project took just 15 months from
inception to shipment. The $7995
(US base price) CPU-2S is in effect
a Sun SPARCstation on a remark-
ably complex 14-layer 6U-size
VMEDbus pe board that contains a
RISC pP, a high-performance numer-
ic coprocessor, several custom VLSI
ICs, and as much as 64M bytes of
RAM. It is the first member of a
family of three boards whose total
sales are expected to exceed 10,000
units over four to five years.

Despite its complexity, and even
though there had been neither a full
breadboard nor a full simulation,
the very first CPU-2S board came

98 = EDN October 15, 1992
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You would expect a 6U VMEbus board that is the functional equivalent of a Sun SPARCsta-
tion to be dense. Force’s CPU-2S is. However, the identically sized CPU-2E, which debuted
a few months later, added still more capabilities and placed functions previously performed
by a mezzanine board (at the left, just below the center) on the main board.

up and ran without any medifica-
tions. (Although the board didn’t
run at first, it would have, had it
not been for a defective crystal. Af-
ter two days of fruitless
troubleshooting, a frustrated engi-
neer bounced his screwdriver off
the crystal can. Then the board be-
gan to work.)

Even though the prototype was
a success, Force did make changes
to improve manufacturability be-
fore putting the design into produc-
tion. These changes were relatively
minor, however, and from the time
engineering finalized them, only 45
days elapsed until manufacturing
declared the first lot complete. The
45-day interval represented a
nearly % reduction from the time
required on earlier Force products.

If you have inferred that Force’s
design process is organized and dis-

ciplined, you’re right. Unlike many
companies of its size (about 85 peo-
ple work at the US headquarters;
the German subsidiary employs
perhaps half again as many), Force
adheres to a formal product-devel-
opment protocol. Of course, the ex-
istence of a script can’t guarantee
that everything always happens as
planned. (The crystal problem is an
example of something that didn’t.)
But when things go wrong, a disci-
plined, methodical problem-solving
approach stands the best chance of
producing a solution in a reasonable
time.

One of the disciplines Force has
developed—if not perfected—is
sharing resources among projects.
Sharing resources isn’t something
Force particularly likes to do; in an
ideal world, a company could com-
mit people to work exclusively on
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In designing a complex pc
—4 | board, pay attention to
- component placement. If

you do, the rest will fall in place.
Careful placement is the key to
routing, manufacturability, and reli-
ability.

Don't assume that, when
you have selected a set of
'#8 design tools, they will

magically become useful right
away.

Encourage the people who
g | will use new tools to re-
- ceive training, and allow

time for them to train and come up
to speed. Tools affect the way peo-
ple do their jobs and the way an
organization operates. If your ex-
pectations about how fast you will
be able to integrate a new tool into

Force’s lessons cover issues from microscopic to global

your operation are set too high, the
results may be chaos and missed
deadlines.

Don't be satisfied with
: “‘good" results in manufac-
48 turing. Even when the re-

sults meet your expectations, strive
for continued improvements.
Chances are, if you ask ‘““How do
you know that you can’t do better?"
you won't get a good answer. At
Force, this approach—the opposite
of “If it ain’t broke, don't fix it'"'—
results in a continuous stream of
process improvements that reduce
rework and raise both quality and
profitability. An example is an im-
proved method of soldering
through-hole mounted components
on boards containing surface-
mounted components on both sides.

VOTE! Please also use the Information Retrieval Service card to rate this article (circle one):
High Interest 479 Medium Interest 480 Low Interest 481

Such boards now go through the
solder wave in a carrier that covers
all of the solder-side surface-
mounted parts.

‘ Plan and execute a concur-
- rent-engineering program.
. Concurrent engineering

works! Not only will working simulta-
neously on design, manufacturing,
and sales issues reduce the time
from concept to delivery, the cross-
pollination of ideas that naturally
follows will improve the product. Be-
cause of contact with people from
various disciplines, designers in a
concurrent-engineering program
get a better picture of what is re-
quired for the product to succeed.
As a result, they incorporate fea-
tures that improve the product’s
chances of success.

a single project. In the real world,
though, few companies can afford
that luxury; some members of a pro-
ject team will have responsibilities
on more than one project.

Force recognizes that people
don’t multitask very well; someone
working on a project 30% really
works on the project 100% for some
part of the time and 0% the rest of
the time. For people, task switch-
ing takes time, and schedules must
allow for such inefficiencies. When
a team member works on several
projects, a crisis on one will inevita-
bly disrupt the schedules of the oth-
ers. Effective resource sharing is
another reason for companies to do
their utmost to avoid crises, but
even Force’s disciplined approach
can’t guarantee that emergencies
will never occur.

When you schedule a project that
uses shared resources, you must as-
sume that crises will arise on each
project on which a shared person

is working. Allow slack time in your
schedule to cover temporary losses
of shared people. If you get ahead
of your schedule, don’t relax or con-
gratulate yourself; a crisis on one
of the other projects could still set
you back.

When you must share resources,
communication becomes the key to
setting and keeping realistic sched-
ules. For this purpose, Force runs
weekly concurrent-engineering
meetings. At first, each project had
its own meeting. Then the company
tried a single meeting for all pro-
jects. The single meeting became
too unwieldy, however, so project-
oriented meetings resumed. These
meetings have a rigid 1-hour time
limit. A representative of the Qual-
ity Department attends; when a
project is running smoothly, it is
likely that team members’ only con-
tact with the quality group will oc-
cur at these weekly meetings.

A project’s initial meeting estab-

lishes the input and output require-
ments for each contributing group.
Each group determines what items
or information it will need as inputs
to produce a particular output. A
group’s input requirements become
some other group’s output require-
ments and give rise, in turn, to
more input requirements. When all
groups have established their input
and output requirements, they can
determine how much time they will
need for each task. At this point,
there is enough information to con-
struct a schedule. Of course, con-
structing the schedule would be
easier if no resources were shared,
and staying on schedule would be
a snap if crises never arose.

Force Computers Inc
3165 Winchester Blvd
Campbell, CA 95008
(408) 370-6300

FAX (408) 374-1146
Circle No. 511
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Cultures On Two Continents

Throughout the electronics indus-
try in the ’90s, reducing time to
market is probably the single most
important objective of R&D man-
agers. And if there is one part of
the industry that lives and dies by
time to market, it’s hard-disk
drives. But as Larry Willson, Direc-
tor of Development for Quantum
Corp’s 2'%-in. products points out,
in hard drives, although the time
from the inception of a development
project to the product announce-
ment is very important (this is the
period that most people think of as
“time to market”), what is really
crucial is the time to volume deliv-
eries.

In the disk business, competition
is so keen that missteps often prove
fatal. The field is littered with the
corpses of companies that an-
nounced products they hadn’t
learned to produce in volume and
couldn’t deliver reliably in quantity
before competitors could. Natu-
rally, an industry that emphasizes
time to volume requires unusually
close cooperation between design
and manufacturing.

Quantum designs all of its drives
at its Milpitas, CA headquarters
and manufactures its high-capacity,
high-performance workstation
drives in the US. However, high-
volume personal-computer prod-
ucts, including 2'%-in. drives, are
built by a Japanese partner,
Matsushita Kotubuki Electronics
Industries (MKE) in Ipponmatsu.
The two firms have been working
together for more than eight years.

Quantum long ago established an
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This 2-platter, 160-Mbyte, 2'4-in. hard-disk drive has twice the storage capacity of a
2-platter drive of the same size that the vendor, Quantum Corp, introduced just 10
months earlier.

enviable reputation for product
quality. When the company said it
was ready to ship a product in vol-
ume, it really was able to do so,
and the product performed as ad-
vertised. Quantum’s problem had
been that it usually wasn’t ready
to accept volume orders until its
competitors had locked in the juici-
est OEM contracts. To survive, the
firm had to change its culture; it
had to learn how to shorten devel-
opment cycles without sacrificing
its vaunted quality. But because of
Quantum’s reliance on a Japanese
manufacturing partner, changing
Quantum’s culture involyed chang-
ing the culture of two corporations

operating in two very different so-
cieties six thousand miles apart.

The solution was an approach
that Quantum calls fast cycle time
or FCT. One element of FCT is
what Quantum calls the “bump” en-
vironment. The company locates all
team members close enough to each
other that in doing their jobs they
almost literally bump into one an-
other. These informal contacts lead
to exchanges of information that
otherwise might remain privy to
only a few team members. For
products that will be produced in
Japan, MKE representatives are
part of the bump groups.

Another element of FCT that be-
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gan as an experiment and has since
become a way of life is called the
“messy” meeting. These meetings,
which occur early in a program,
give every affected group an oppor-
tunity to challenge the program’s
rationale and fundamental ap-
proaches. (See the editor’s analysis
box on pg 664 of the October 1, 1992
issue of EDN.) The meetings last
about three hours; as many as 35
people attend, and anybody can
speak. Nowadays, a somewhat
shorter follow-up meeting often oc-
curs two to three weeks later.
Here, team members answer ques-
tions that they couldn’t answer ade-
quately at the initial meeting.

The first product on which Quan-
tum tried FCT was the Go*Drive
40/80 duo, the first members of
what is now a 6-member family of
2%-in. drives for laptop and note-
book PCs. Besides the original pair,
the family now includes the
Go*Drive 60/120 and the Go*Drive
GRS 80/160. As you’ve probably
discerned, the numbers at the end
of the model designation are the
drives’ approximate formatted ca-
pacities in Mbytes. In each model
pair, the first unit has a single plat-
ter and the second has two. Thanks
to technology improvements during
the 10 months between the intro-
duction of the first and third drive

pairs, the latest 1-platter unit
boasts almost the same capacity as
did the original 2-platter model.

Over the production life of the
family, the firm expects to ship ap-
proximately 1.5 million units. Cur-
rent estimated street prices (single-
piece quantity) with a 16-bit ISA
bus integrated-drive-electronics
(IDE) interface are around $220 for
40 Mbytes, $260 for 60 Mbytes, and
$300 to $330 for 80 Mbytes. Units
with a SCSI interface sell for about
$10 more.

According to Quantum, the
Go*Drive family was the industry’s
first series of 2%-in. drives. Devel-
oping the first two drives took 17

h Get all groups that have
$ a stake in your product to
—4

e buy off on, or agree to,
the spec; then freeze the spec.
Some of the biggest delays in R&D
programs occur when companies
fail to make decisions. Delays also
result from specs that are not well
thought out or are too flexible. If
you can get the affected groups
to really consider your spec’s impli-
cations and voice their concerns
early (as Quantum does at its
“messy’’ meetings), you will reduce
the likelihood of falling into these

traps.
manufacturing activities.
- Not only should the work
go on concurrently, the people must
feel like a team. One of Quantum’s
devices for achieving teamwork is
the “‘bump’’ environment (see
story).

Integrate  design and

Don't forget that key cus-
{ tomers and vendors are
part of your team. Two
groups from outside your company

Keep goals dlear but leave room for trial and error

must become part of your team: key
customers and key vendors. Main-
tain open relations with these
groups. An open atmosphere is
your best defense against unpleas-
ant surprises.

, Keep the invention of new
—5 | technology off the critical
path. Quantum achieves

this objective by maintaining ad-
vanced development groups for re-
cording technology and process
engineering.

Transfer learning from pro-
% ject to project. Establish a
e formal process for assuring

that key lessons—both technologi-

cal and procedural—are trans-
ferred from one project to the next.

At Quantum, a product steering

committee is responsible for com-

municating these lessons.

Use a “try-it, fix-it"" ap-

= | proach. Do lots of simula-

, tions; build lots of proto-

types; don't be afraid to make lots

of mistakes. Mistakes that occur at
the prototype stage, although dis-

VOTE! Please also use the Information Retrieval Service card to rate this article (circle one):
High Interest 479 Medium Interest 480 Low Interest 481

appointing, are much less costly
than ones that you find out about
only when you're in production.

Don't scrimp on develop-
ment costs. A few dollars
48 spent on keeping the pro-

gram on schedule are minuscule
compared with the costs of missing
the market. For example, Quantum
found it worthwhile to buy a large-
format copier to duplicate the large
PERT charts the Go*Drive team pro-
duced each week. Without it, team
members had to tape multiple
sheets together. They found it eas-
ier not to bother, but without charts
they could read, they also missed
deadlines.

Don't try to do what others

can do better. Quantum’s

experience with attempting
to design tooling for MKE (see
story) is a good example of what
happens when you waste effort on
activities that others are better
qualified for. You fall into similar
traps when you fail to take advan-
tage of vendors' expertise.
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months. These products included so
many novel elements that the com-
pany classified them as revolu-
tionary, even though no advance,
by itself, represented a revolution-
ary improvement over existing
practices. Whereas the 17-month
cycle marked a dramatic reduction
from earlier programs that Quan-
tum had classified as revolutionary,
the less extensive program to de-
velop the 60 and 120-Mbyte models,
also conducted using FCT, took just
six months. Bringing out the single-
platter 80-Mbyte unit and its 2-
platter 160-Mbyte counterpart re-
quired a mere four months.

Six thousand miles from home
The MKE engineers who become
part of bump groups are not the
only ones who cross the Pacific dur-
ing Quantum development pro-

: 3
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grams; engineers from Milpitas
spend many weeks at MKE. To pre-
pare for trans-Pacific assignments,
people from each company receive
training in the other country’s lan-
guage and customs. During the
away-from-home assignments, the
guests develop lasting friendships
with their hosts. As the two compa-
nies continue to work together,
these friendships are certain to im-
prove cooperation even further.

In the area of manufacturability,
Quantum personnel have learned
not to second guess their MKE
counterparts. Early attempts in
Milpitas to develop production tool-
ing for the Go*Drive family yielded
fixtures that MKE couldn’t use;
MKE had to replace the fixtures
with units of its own design.

MKE'’s interest in optimizing the
production process extends beyond
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Reading about its features and
specs may make you lust after the
Tusk Supertablet PC. But at a price
of over $5000, the machine costs
considerably more than laptop or
notebook PCs. So, despite its daz-
zling list of features, it isn’t a com-
puter for all seasons, and Tusk is
taking great care not to represent
it or sell it as such. The company
doesn’t even plan to release the unit
to the retail channel through which
most general-purpose PCs are sold.
Rather, the firm is targeting the
Supertablet at a host of special
applications where, despite its
price, it will be an economical solu-
tion or the only practical solution.
Defining what the Supertablet
is—and isn’t—is a challenge, be-
cause the machine can be so many
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tooling. MKE engineers aren’t shy
about telling Quantum when ele-
ments of a design should be altered
to simplify manufacturing. Quan-
tum has found that the MKE people
research the suggested changes me-
ticulously and propose most of them
before volume production begins,
avoiding the cost of making running
changes. The modifications are
nearly always practical and usually
improve quality as they reduce
cost. The result is that everybody
wins: MKE and Quantum share in
the savings; Quantum’s customers
benefit from improved reliability.
Quantum Corp

500 McCarthy Blvd

Milpitas, CA 95035

(408) 894-4000

FAX (408) 894-5088

Nellie Connors

Circle No. 512

-

RPN 5

B S

W i :
: B ST S O
! i i { ‘

§ { i
i i §
} H 3

What looks straightforward
enough often is anything but.
The Supertablet’s chameleon-
like ability to adapt to the
needs of specific applications
might make you think that its
designers wanted to please
everyone. But at over $5000,
the unit is not priced like a
general-purpose PC, and Tusk
has no intention of trying to
sell it to a mass market.
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things. It can be a pen-based PC—
but it doesn’t have to be. It can be
a portable high-resolution mono-
chrome-graphics workstation with a
1280 x 1024-pixel, 11-in.-diagonal,
64-shade, paper-white display—but
it doesn’t have to be; it will also
be available with a monochrome
LCD having the standard 640 x 480-
pixel VGA resolution. (The
1280 X 1024-pixel version provides a
built-in double-scan VGA capabil-
ity, so applications that don’t sup-
port 1280 X% 1024 pixels can provide
near-full-screen displays.) The com-
puter can also be very light—but
it isn’t always. There really is no
standard model.

The heart of the Supertablet is a
<6-lb (with VGA-resolution LCD)
pen-based PC that has a 25-MHz
i386SL wP, fast local-bus video,
support for simultaneous displays
on the LCD and an external CRT,
a math-coprocessor socket, an in-
ternal 2400-bps data/9600-bps FAX

modem (9600-bps data/FAX modem
optional), 8 Mbytes of RAM (ex-
pandable to 20 Mbytes), an 85-, or
190-Mbyte hard disk, and batteries
that provide 4 hours of operation
without invoking any of the power-
conserving features. The tablet in-
cludes standard connectors, for ex-
ample for the RS-232C and printer
ports and the modem’s telephone
connection. For protection from the
environment, these connectors are
covered.

Qil wells to PCs

Bill Hart, one of Tusk’s two foun-
ders and the person behind the
technical aspects of the Super-
tablet, is an ME, not an EE. His
background is in instruments for oil-
well surveying. Oil fields are far
from the most hospitable environ-
ment for electronic equipment, and
Hart carried the lessons he learned
in packaging well-survey equip-
ment into the Supertablet design.

The tablet is extremely rugged.
According to Hart, a 200-1b man can
stand on it without damaging it.
The hard disk is cushioned in mate-
rial that, on impact, absorbs energy
by changing from solid to liquid
form and then reverting to the solid
state. The tablet, though sealed
against moisture, is totally convec-
tion cooled.

As were so many other decisions
in the tablet’s design, the choice of
a pen technology was governed by
environmental factors. According to
Hart, the electromagnetic tech-
nology that Tusk chose is the only
one that allows an operator to wipe
off a glob of mud that might fall
onto the screen and go right on us-
ing the pen and PC as if nothing
had happened. The pen requires no
tether (no cable to connect it to the
PC), though Tusk will provide pas-
sive tethers to keep pens from get-
ting lost.

A key feature that the firm in-

Involve the mechanical and
"1 electrical architects in the
market research. Through
focus groups and in-depth inter-
views with representatives of tar-
geted groups of users, Tusk con-
ducted extensive market research.
However, the firm was half way
through the definition process be-
fore the design team conducted its
first concept review. Although the
team members were never con-
fused about the fact that they were
developing a rugged computer, us-
ers’ specific ruggedness require-
ments caused some rethinking of
approaches the team had already
decided on. In retrospect, had the
team known about the customer re-
quirements sooner, the tablet’s de-

Changing markets require PC designers to react fast

velopment costs would have been
somewhat lower.

Don't attempt to use out-
( side vendors for leading-
edge technologies. Tusk

had little success with such at-
tempts. In one case, Tusk engaged
a BIOS house to extend the firm-
ware to handle the pen and i3865L
power-management functions.
However, the BIOS firm was so in-
volved in support for core i386SL
functions, that to stay on schedule,
Tusk had to bring the BIOS devel-
opment in house.

@ Once you have defined the
g*' product’s feature set, limit
= changes to those neces-

sary to meet manufacturing require-
ments.

VOTE! Please also use the Information Retrieval Service card to rate this article (circle one):
High Interest 479 Medium Interest 480 Low Interest 481

But don't be inflexible in
' applying the preceding
P #8 rule. Tusk based the Su-
pertablet’s original release date on
the projected availability of pen-
based operating systems. When
the operating-system release dates
slipped—not altogether unexpect-
edly—the computer’s release date
slipped too. When the release date
slipped, Tusk had to revisit the fea-
ture set, because the hardware
technology continued to evolve.
Holding the feature set constant
would have resulted in a design that
had less than the 18 months of
sales life the firm had been counting
on to recoup its investment.
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cluded to enhance serviceability is
a provision for remote fault diagno-
sis via modem. The machine need
only function minimally to permit
use of this feature. The computer
also allows for multiple versions of
the BIOS (basic input/output sys-
tem). One version is in read-only
memory (ROM), as is customary in
PCs, but the unit also incorporates
flash electrically programmable
memory chips that can contain al-
ternate versions. This feature will
permit BIOS changes that are
sometimes necessary for compati-
bility with new or upgraded operat-
ing systems.

The multiple-BIOS capability is
just one of many features that are
both elegant and utilitarian. In-
cluded in the tablet is an unusual,
environmentally protected, 200-
contact, zero-insertion-force (ZIF)
connector whose expected life ex-
ceeds 10,000 insertion/withdrawal
cycles. The connector, which carries
the complete ISA (industry-stan-
dard architecture) bus as well as
other signals, can link the unit to a
docking station. One such station

includes a full PC keyboard (not
just a keyboard port) and a floppy-
disk drive, but little else. Docking
the tablet requires merely dropping
it into a slot and tilting it back a few
degrees. Alignment between the
connector’s mating halves is auto-
matie.

No clamshell

When you place the tablet in the
docking station, you have a light-
weight (roughly 10-lb) desktop or
laptop PC. To carry this unit
around, you don’t fold it up clam-
shell style as you would most lap-
tops; you remove the tablet and
place it face down atop the key-
board. Then you place the two
stacked objects in a portfolio that
also accommodates the battery’s
quick charger. The complete pack-
age with the portfolio weighs
roughly 12 or 13 lbs. Although that
weight sounds high for a laptop PC
in 1992, it is not high for a portable
high-resolution graphics worksta-
tion.

The docking station replicates all
of the tablet’s standard I/O connec-

tors, so you can connect external
peripherals to the tablet via the sta-
tion. You can also remove the tablet
from the station without discon-
necting the peripherals. But be-
cause the connectors on the tablet
and on the station are identical, you
can reconnect the peripherals di-
rectly to the tablet.

Many Supertablet users will
never see the docking station or the
portfolio, however. Thanks to fea-
tures designed into the tablet, users
with no keyboard will easily be able
to run applications that depend on
text entry. Several other pen com-
puters require software that uses
part of the screen to emulate a
QWERTY keyboard; such software
can conflict with the applications.
On the Supertablet, around the pe-
riphery of the screen, etched into
the protective glass are alphanu-
meric “keys” that you “press” by
tapping the pen against them. The
PC’s special BIOS recognizes such
“key presses” just as if they came
from the docking station’s key-
board.

By making the use of the docking

EDITOR’S ANALYSIS

A very high percentage of the com-
panies mentioned in this series sug-
gested among their do's and dont's that
you should get manufacturing involved
early in the design process; most sug-
gest manufacturing involvement from
the very beginning. As one who has
worked in both design and manufactur-
ing, | have a slightly jaundiced view of
involving manufacturing in design.

| spent over 20 years in design and
three years in manufacturing and test
engineering, and it seems to me that
design engineers’ interest in having
manufacturing participate in design
often has little to do with hearing an-
other group's ideas. Rather, designers
espouse manufacturing involvement for
defensive reasons: When production or

A cynical view of early manufacturing involvement

test problems crop up, the designers
can say ‘“Well, the problems aren't my
fault; there was a manufacturing person
on the project team and he (she) en-
dorsed the design.”

Too many design engineers are used
to treating manufacturing people as if
they were second-class citizens, and
too many manufacturing people stand
in awe of designers. Too many design
engineers are convinced that if only
manufacturing people were a little
smarter . . . if they had just one tenth
of the brain power of designers, all of
manufacturing’s problems would go
away.

| suggest that these designers walk
a mile or two in a manufacturing engi-
neer's shoes. And | suggest to manag-

ers that they examine their company's
culture. Companies that send a mes-
sage that design engineers are first
class but manufacturing engineers
aren't encourage the design of prod-
ucts that will be troublesome to manu-
facture. You can send messages about
the value of different jobs in a variety
of ways—through pay scales, through
stock options, through perks such as of-
fice size ... even through things like
which department has a rug on the floor
and which doesn't.

| submit that the problem begins long
before most engineers collect a pay-
check. Veneration of design and deni-
gration of manufacturing begin in col-
lege. Most EE faculty members have
never held jobs outside of academia.
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station optional for text entry, the
tablet’s designers have freed up the
ZIF connector for attaching acces-
sories. In most cases, accessory
units will come not from Tusk but
from vendors who will resell the Su-
pertablet into specialized markets.

This is a hard-hat job

One attachment is a receiver that
picks up signals from GPS (Global
Positioning System) satellites orbit-
ing the earth. Envision this: A
worker for a utility—a telephone or
electric company—carries a re-
ceiver-equipped tablet. The tablet’s
screen displays a map of the
worker’s surroundings; the area
shown changes as the worker
moves about. Overlaid on the map
are the locations and identifying
codes of facilities (poles, transform-
ers, and conduits, for example). The
tablet’s hard disk stores the maps.

The worker drives to a job site
in a truck, alights from the truck
to perform repairs or tests, and,
while out of the truck, uses the pen
and tablet to enter data about the
operations performed. Upon re-

turning to the truck, the worker de-
taches the receiver from the tablet
and slips the tablet into a special-
ized docking station on the truck’s
dashboard. (Like the receiver, this
station is not a Tusk product.) The
docking station is linked to a trans-
mitter in the truck, which sends the
newly entered data to a central
computer containing the master fa-
cilities database. The computer
then automatically broadcasts data-
base updates to the tablets carried
by the utility’s other workers.
Although this example might
sound fanciful, it’s real. The tech-
nology will be available by the time
you read this; Tusk expects to ship
its first Supertablets to customers
in early October. All manufacturing
will be done by an independent con-
tract-assembly firm, hence the de-
sign will either be producible at the
outset or it will very quickly be-
come s0. When a product’s design-
ers and manufacturer have this kind
of arms’-length relationship, design
problems that might otherwise lin-
ger beneath the surface tend to re-
ceive quick attention. Moreover,

They pass on to their students a disdain
for “industry."" But they pass on far less
disdain for design than for manufac-
turing. One possible solution is offering
EE faculty summer jobs in manufacturing
companies—not in design departments
but in manufacturing.

If America is to regain the status of
a world leader in high technology, it
must put its manufacturing house in or-
der. It must find ways of competing with
low-cost producers, even ones in third-
world countries. Only through adding
value can you create real wealth.
Manufacturing—mass production—is
how you add value on a massive scale.
When a society holds the activity that
creates its wealth in low esteem, it has
little chance of becoming wealthier; in

fact, it has a good chance of becoming
a lot poorer.

Now, return from this global view of
the problem to a facet that you can
control: Making your product more
manufacturable requires more than
paying lip service to manufacturing in-
volvement in the design process. Create
an atmosphere in which manufacturing
people are not afraid to express their
ideas. Llisten when they talk. Incor-
porate manufacturing suggestions into
your designs. These steps may seem
like small ones, but their potential im-
pact is profound; you can even view
them as the beginning of a new Ameri-
can industrial revolution.

Tusk doesn’t lack for in-house
manufacturing expertise. Its opera-
tions group is headed by an execu-
tive who directed desktop-PC
manufacturing at IBM Corp’s Boca
Raton (FL) facility.

Tusk Inc

1310 Gateway Rd, Suite 201
Lake Park, FL 33403

(800) 275-8875; (407) 881-9050
FAX (407) 844-4351

Circle No. 513

Next in Design It Right . . .

Part III of Design It Right, which
will appear in the October 29, 1992
issue of EDN, will cover leverage,
or how to get the biggest bang for
your R&D bucks. In it, you'll dis-
cover how one company replaced a
proprietary wP board in a high-
performance instrument with an
80X86 mother board and standard
PC peripherals. The approach
brought with it some unexpected
responsibilities for the designers.
You'll also read how a new company
found that its suppliers were as
interested in its success as its own
employees. As a result, the suppli-
ers became, in effect, members of
the design team. Finally, you’ll
learn about a company’s experi-
ences in designing a product around
the VXI modular-instrument stan-
dard.

Article Interest Quotient
(Circle One)

High 479 Medium 480 Low 481
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Melcher Power Supplies
A Leader By Any Standard

The seal of approval of the world's well as with specifications for tele-
major testing and approval author- communications, railway and many
ities ensures worldwide acceptance other specialized applications.

of Melcher power supplies. Melcher Melcher has also earned the distinc-
products are designed and built to tion of being one of the first in its
meet the very high safety and quali- field to achieve ISO 9000 certi-

ty standards demanded by our cus- fication — ensuring that its top-rated
tomers all over the world. They also products can meet the industry's
comply with the general standards highest quality standards.

of EN, VDE, SEV, UL and CSA as

Supplying great Performance

MELCHER @

Certified |

IRCLE NO. 63
o ISO 900

EN 29001 | §

CH: MELCHER AG, Tel. (01) 944 81 |1, Fax (01) 940 98 58 D: MELCHER GmbH, Tel. (040) 89 68 27, Fax (040) 89 83 59 F: MELCHER SA, Tel. (1) 69 0599 |1, Fax (1) 69 96 04 54
GB: MELCHER Ltd. Tel. (0425) 47 47 52, Fax (0425) 47 47 68 |: MELCHER Sirl. Tel. (02) 66 10 10 63, Fax (02) 66 10 10 62 CAN: MELCHER Corp. Tel. (416) 727 9341, Fax (416) 727 4263



DPS MODEL TABLE

FicH RANGE LOW RANGE RESOLUTON
MODEL VOLTS AMPERES VOLTS AMPERES VOLTAGE CURRENT
DPS 12.5-6M 0-125 0-6 0-6 0-8 0.05V | 0.04A
DPS 25-3M 0-25 0-3 0-9 0-5 0.1V 0.02A
DPS 40-2M 0-40 0-2 0-15 0-3 0.2V 0.02A
DPS 125-0.5M | 0-125 0-05 | 0-60 0-1 0.5V | 0.004A

DPS GENERAL SPECIFICATIONS
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TEAR ON DOTTED LINE TO REMOVE AND SAVE.

SPECIFICATION CONDITION RATING DESCRIPTION
INPUT
a-c Voltage User selectable 115/230 Va-c + 10%
Current Max load 115Va-c 1.4A
Fuse 115Va-c 3A

230Va-c 2A
Frequency Range 50-60Hz
OUTPUT
d-c output Microprocessor controlled Linear, series-pass
Type of stabilizer — Voltage
Voltage 0to 40°C 0-100% rating in two ranges
Current CcCP Current limit mode

ocP Over current protection

disables output

Short circuit protect

Disables output
after 10 seconds

Error sense

Drop

0.25V per lead

Isolation voltage

Output to ground

400 Vd-c or peak

Leakage current

rms at 110Va-c

50 microamperes

Output to ground

p-p at 110 Va-c

0.5 milliamperes

Series connection Max voltage off gnd 400V
Parallel connection — NA
OvP Control limit Voltage stop
CONTROL
Type Local Keypad
Remote RS232C
Dynamics Rise time <16 msec
(Resistive load) Fall time <75 msec
Isolation Control-output Optical
Range Current capacity Automatic
Memory Store settings 3 volatile locations
MECHANICAL
Input connection Detachable line cord IEC type
Output connections Front Binding posts
Meters Two LED Three digit
Remote
Talk
Indicators LED Listen
OPE (output enable)
OCP CCP
Mounting 19" rack RA 56
Cooling — Convection
Dimensions Outside HxWxD 4.5"x13.1"x8.5"
Panel finish Fed Std 595 Color 26440, Gray
Weight Packed for shipment 14.5lb/6.6Kg
NET 13Ib/5.9Kg

Data subject to change without notice.

© 1992 KEPCO, Inc. Litho in USA

KEPCO, INC. - 131-38 SANFORD AVENUE « FLUSHING, NY 11352 USA « TEL: (718) 461-7000 - FAX: (718) 767-1102 « Easylink (TWX): 710-582-2631




BLOCK DIAGRAM/DPS CONTROLLER
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~ We Like to
IlIustrate How
WeII We Adapt

<i

mIC - VM’ 8 T

SBS-5521 l S 000

Link Your Sun Sparc, DEC, IBM, PC-AT,
ISA or EISA Bus to VMEbus Computers.

VMIC's new family of VMEbus adapters gives you the ability to easily
connect your workstation to your VMEbus. VMIC's new adapter family links
Sun Sparc Stations, DEC 5000 Workstations, IBM 6000 Series Workstations,
and machines based on PC-AT, ISA or EISA bus fo VMEbus computers.

The product line supports master(s) and
slave(s) in the VMEbus chassis and features

a software-controlled dynamic address
mapping mode. A software transparent
mode is supported at power-up and requires
no additional initialization.

VMIC also offers a Reflective Memory product sorogiVRS St s ‘
line. Call VMIC toll-free and let us illustrate how VME M'°’°5V5tems : ‘
easy it is to connect you. International Corporation |

TURBOchannel is a trademark of Digital Equipment Corporation.
Micro Channel is a trademark of International Business Machines Corporation.
CIRCLE NO. 64




Memories of Tomorrow. Available Today.

For fast answers, call us at:

A Tel:1-800-632-3531. Fax:1-800-729-9288 y Tel:0211-650302. Fax:0211-6503490 Netherlands Tel:040-445-845. Fax:040-444-580. Sweden Tel:08-753-6020. Fax:08-755-3506
France Tel1-3067-5800. Fax: 1-3946-3663. Spain Tel:1-504-2787. Fax: 1-504-2860. Italy Tel:02-6709108. Fax:02-66981329. UK Tel:0908-691133. F 08-670290. Ireland Tel:01-6794200.
Fax:01-6794081. Hong Kong Tel:755-9008. Fax: 796-2404. Taiwan Tel:02-719-2377. Fax:02-719-5951. Korea Tel:02-551-0450. Fax:02-551-0451 japore Tel:253-8311. Fax:250-3583

tralia Tel:03-8878012. Fax:03-8878014 Tel:03-3454-1111. Fax:03-3798-6059
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NEC offers the industry’s
broadest line of high-speed memories.

Memory access is as critical as processing speed in the design of
a successful system. For memories fast enough to run with your
leading-edge processor, come to NEC. We’'ll help you select the
optimum match for your processor and system parameters from
the industry’s broadest line of high-speed memories.

NEC memories combine fast-access with high-density.
[0 Fast SRAM 1M 15ns X8, X9, X16, X18

20ns X1, X4
4M  20ns X1, x4, X8
O DRAM 4M  60ns X1, x4

70ns X8, X9, X16, Xx18
16M 60ns X1, x4
O VRAM 2M  70ns X8
[0 SRAM 256K 55ns  x8
1M 70ns x8

NEC is the front-runner in memory design because we give you
more speed and more choice, including low-voltage and thin-
package options. For memories fast enough to keep pace with
the future, call NEC today.

From the leader in memory technology

EDN October 15, 1992 = 113




Power-management (s secure
your portable application between
battery charges, letting you keep
a firm grip on your data. (Photo
courtesy Cirrus Logic Inc)
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POWER
MANAGEMENT

Today, no respeduble business John Gallant, Technical Editor

fraveler leaves home without o In recent years, the portable computer has
porluble computer. This boom has spawned an outbreak of innovations to con-
spu"ed 'he developmem of power- serve battery .pOWQf.['. : When : pOI't able
management produds that ensure iggnoguters were in their infancy in the late
i , computer vendors generally used an

these computers have enough juice  .11_CMOS design surrounding a 16-MHz
between battery charges. 386SX wP to extend battery life. Although
an all-CMOS design can conserve power

in low-frequency applications, higher-performance CPUs warrant more
power-saving features to achieve useful battery life between charges.
These power-saving features are revolutionizing the design of mobile
computers ranging from laptops and notebooks to check-book-sized palm
tops. The obvious way to conserve power in a CMOS design is to use a

low clock rate whenever possi-

allﬂ” ;, ble. Because CMOS driv- 9

ers consume power -

f' '] " II I;y[” only during clock

transitions,
n

I‘*’ﬂ, I"*f l,"l,'? ;’;jf-
(4]
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fewer transitions are less power
consuming than many transitions.
In fact, CMOS drivers display lin-
ear power dissipation vs the clock
frequency. However, to achieve the
maximum performance of the com-
puter, you need to run the clock at
the maximum CPU speed. There-
fore, to manage the power con-
sumption in high-performance port-
able computers, vendors use tech-
niques to lower the frequency or
even shut off the clock to portions
of the computer that aren’t cur-
rently in use. In essence, vendors
manage power consumption by
minimizing the duty cycle of the
system clock rate relative to the
maximum CPU clock rate. An effec-
tive power-management policy also
removes the power to any device
not in use.

To achieve effective power man-
agement, CPU vendors and third-
party IC and software vendors have
worked closely to intégrate specific
power-management features in
products intended for mobile use.
One of the innovations in CPUs is
Intel’s i386SL Superset. In 1990,
Intel introduced the SL Superset,

The Cyrix (x486SLC P runs i486 object
code, features a CPU suspend mode, and
has the same package size and pin assign-
ments as the i3865X pvP.

which consists of an i386SL CPU
($122 (1000) for a 25-MHz version)
and an 82360SL ($32 (1000)) periph-
eral controller. The i386SL. CPU
contains a 16-, 20-, or 25-MHz 386
wP core that has the same page-
management memory system as a
standard i386 wP. In addition, on-
chip hardware implements an ex-
panded memory system that is com-
patible with the LIM 4.0 standard.

A super chip manages all

The 82360SL contains many of
the I/0 peripheral features found in
core logic. These features include

This simulated screen presentation of Systemsoft’s Maximizer software demonstrates its
flexibility. The menu lets you interactively establish the time-outs for system power-
management modes, control individual components, and select hot keys.
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serial ports, parallel ports, timers,
interrupt handlers, and DMA con-
trollers. The chip also has key-
board, floppy-disk drive, and IDE-
disk drive control features. The
chip generates dynamic RAM
(DRAM) refresh signals and has a
low-power timer to refresh low-
power DRAMs. A system-manage-
ment mode (SMM) is the main fea-
ture of the SL Superset to conserve
power. The SMM lets you write
software to monitor and control sys-
tem power transparent to normal
operations. The ingredients that let
you implement SMM are a system-
management interrupt (SMI), a sys-
tem-management RAM (SM-RAM),
and an I/O port called Ideaport.

The 82360SL generates the SMI
in response to system interrupts
that monitor system activity and
battery status. The SMI connects
directly to the CPU and is similar
to a nonmaskable interrupt (NMI),
which is unaffected by the inter-
rupt-enable bit in the CPU’s flag
register. The SMI has a higher pri-
ority than the NMI, however. The
SM-RAM consists of a separate 64
kbytes of memory space that the
CPU switches into locations
030000H through 03FFFFH when
the CPU recognizes an SMI. The
CPU hides the main memory nor-
mally located in this space. The
CPU saves its contents to the SM-
RAM area and switches to real
mode for execution of the SMI han-
dler code at the absolute 038000H
address. You can implement han-
dler code to independently control
the speed or stop the CPU, math
coprocessor, DMA, or keyboard
clocks.

The SL Superset has 13 power-
management timers to keep track
of external-device idle times. The
Ideaport can control power to as
many as six external devices. The
SMI handler, resident in the
82360SL, monitors and interprets
system events to provide three dif-
ferent power-management states—
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local standby, global standby, and
suspend. In local standby, when a
device is idle for a programmed
count, the handler shuts off power
to the device. Power turns back on
when something accesses the de-
vice. A global-standby mode stops
the CPU clock. In addition, in
global standby you might typically
power-down all six external de-
vices, slow the keyboard and math-
coprocessor clocks, and stop the
DMA clock. In a suspend mode, the
handler powers-down the system
and all SL Superset parts except a
resume-state machine and a slow
refresh clock to refresh the
DRAMs. In suspend mode, the re-
sume-state machine can recognize
an external event to resume opera-
tions from where an application
left off.

The key to implementing Intel’s
power-management mode is the ad-

dition of the SMI line to the chip
set, which lets a protected memory
space (SM-RAM) save the CPU’s
status-register contents. However,
in Intel’s product, you must use the
82360 SL peripheral controller to
generate the SMI signal. For note-
book designers that committed
early to the i386SX wP, switching
to the SL Superset means creating
a new mother-board layout. But In-
tel has competition from Advanced
Micro Devices (AMD) and Cyrix
these days for x86-type wPs.

In March 1992, Cyrix announced
the Cx486SLC ($119 (1000)) wP,
which contains a static CMOS core
that runs i486 object code. The chip
operates from 3.3V and runs at 25
MHz (see box, “The 3V revolu-
tion”). Because the chip maintains
the same package size and pin
assignment as the i386SX pP you
don’t have to make major changes

to the mother board to upgrade. A
1-kbyte on-chip cache RAM con-
serves power by reducing the num-
ber of reads and writes to system
memory. Fewer accesses increases
the time the system memory is in
standby. You can suspend opera-
tions of the pwP via a suspend-
request pin. A suspend-acknowl-
edge pin indicates the wP is inactive
and in suspended mode.

AMD’s static CMOS Am386-
SXLV ($43 (1000)) P offers an SMI
line similar to Intel’s SL Superset
that is accessible to any external
core-logic device. The Am386SXLV
also maintains the same package
size and pin configuration as the
i386SX pP. In addition, the
Am386SXLV, which was an-
nounced in October 1991, operates
as fast as 25 MHz from a 3.3V
power supply. In contrast, the 3.3V
version of Intel’s 386SL ($78 (1000))

The 3V revolution

A quiet revolution is going on. In the 1960s, when TTL
became the logic family of choice, a 5V supply was
chosen to provide adequate noise immunity. TTL's to-
tem-pole output configuration produces a typical 3V-
logic high-output level, which provides a 0.6V margin
above the typical Vo threshold of 2.4V. However, the
advent of CMOS in the 1970s created a logic
configuration having an output swing to the supply rail.
Although the supply rail has remained at 5V for many
years to maintain TTL-to-CMOS logic compatibility, a
5V rail is unnecessary and in many respects remains
as 1960s hangover.

Because the CMOS output can swing to the rail, a
3V supply in an all-CMOS design provides the same
noise margin as TTL. A change to a 3V rail provides a
couple of benefits. One benefit is power savings.
Joule's law (P=V?[R) states that the power consumption
is proportional to V2. Therefore, a simple change from
a 5V supply to a 3V supply reaps a power savings of
3%/52=0.36, or 36% less current drain from the power
supply.

In addition, a lower supply rail permits device designs
using smaller geometries. The relentless drive to inte-
grate more performance and higher speed into CPUs
is forcing vendors to use component geometries less
than 0.8 pm. However, geometries of 0.5 and 0.6

pm exhibit reliability problems due to gate-oxide break-
down and hot electron effects when using a 5V supply
rail. A 3V supply rail reduces the failure mechanisms
to acceptable reliability figures.

Although JEDEC defined a low-voltage 3.3V standard

‘for TTL devices in 1984, the emphasis on low-power

portable-computer design in the 1990s is providing the
impetus to change from a 5 to a 3.3V standard. The
current JEDEC standard has a = 10% tolerance, which
permits operation from 3 to 3.6V.

Pundits predict that by 1995 there will be a complete
switch over to 3V devices. But in the interim, portable-
computer designers must deal with systems that have
a mixture of 5 and 3V components. Currently 3V CPUs,
memory, core logic, and video controllers are avail-
able. But other portable peripherals, such as PCMCIA
controllers, ISAbus expansion slots, and floppy- and
hard-disk-drive controllers still require a 5V supply.

To prevent a 5V output from overdriving a 3V input
system, designers may opt for both a 3V and a 5V
local bus on the mother board. The buses communicate
via 3-to-5V translators. Some vendors provide the level
translators on chip so that the core runs at 3.3V and
the peripheral 1/O drivers run at either 3.3 or 5V se-
lectable by the system designer.
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chip, which was announced in June
1992, operates at 20 MHz. AMD
also offers a 25-MHz Am386DXLV
($61 (1000)) low-power wP that op-
erates from 3.3V and has an SMI
interface.

AMD has formed an alliance,
called FusionPC, with a number of
core logic and BIOS vendors to
guarantee that their low-power nPs
interoperate with peripheral com-
ponents. As a consequence, you can
choose how to implement the
power-management features. For
example, Headland Technology’s
HT25 ($37.55 (1000)) core-logic chip
connects directly to the SMI line
on the Am386SXLV and Am386-
DXLV wPs. The HT25 performs
the peripheral-support functions on
a single chip and operates at 25
MHz from a 3V supply. The HT25
generates the SMI when one of its
44 activity monitors detects device-
idle time. The chip can control or
stop the CPU and math-coprocessor
clock speeds and supports slow-
refresh and self-refresh DRAMs
during suspend mode.

To effectively manage the system
power, all of the computer subsys-
tems must have power-manage-

nta

386
W B80388SL-20
101500191 €S
S X320
W/ intel "85 ‘90

Intel’s 2-chip implements the company’s system-management mode. The 82360SL 1/0
subsystem chip generates the system-management interrupt for the i386SL p.P.

ment capabilities. For example, a
system might use a Motorola
68HC05G8 ($16 (1000)) or a
Signeties 87C752 ($7.50 (10,000))
pC that contains A/D converters to
monitor battery conditions via an
external resistor divider. When the
battery weakens, the wC generates
a battery-low or a battery-dead in-
dication for an activity monitor. In
addition, these wCs have timers and
counters that can monitor device ac-
tivity on chip. The biggest current

SYSTEM cPU
MEMORY
LOCAL
BUS
) CPU
} I BUS
VIDEO
OTI-041 OTI-042 OTI-043 MEMORY
SYSTEM AND SYSTEM PERIPHERAL VGA-DISPLAY
VIDEO BIOS | <—| CONTROLLER CONTROLLER | | CONTROLLER |- RAMDAC
2 - (OPTIONAL)
‘ ! ,
< > AT BUS
110 ,J I_ KEYBOARD
CONTROLLER CONTROLLER 7408

Headland’s HT25 core-logic chip generates a system-interrupt signal to manage the power
consumption of AMD’s AM386SXLV and Cyrix C(x486SLC pPs. The chip operates only from
3V and requires external translators to drive 5V devices.
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drain in portable computers is the
video subsystem, primarily the
backlight for the LCD screen. To
ensure maximum battery life, an
LCD controller must provide flex-
ible options to minimize power
consumption when the LCD is not
in use.

Cirrus Logic’s CL-GD6412 ($65)
LCD VGA-controller chip features
standby, suspend, and shutdown
modes. Cirrus defines its standby
and suspend modes differently from
Intel. In standby mode, the chip
suspends power to the LCD, but
all other functions continue. In sus-
pend mode, the chip suspends all
video-subsystem operations except
maintenance of the operating state
and video-RAM contents. In shut-
down mode, the chip stores the op-
erating state and video-RAM con-
tents to the hard disk before remov-
ing power from the entire video
subsystem. In addition, when driv-
ing a dual-scan panel, the CL-
GD6412 achieves the required
panel-refresh rate using one half
the normal-dot clock rate. The
lower-dot clock rate proportionally
reduces the video-subsystem
power. The chip operates from
either 3 or 5V supplies.

SMOS Systems’s SPC8107 ($18
(1000)) LCD VGA controller oper-
ates from 3V and features four soft-
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WAY OUT OF THIS ONE

Introducing HYDRITECH " the new nickel hydride battery with 25% more power than the best nickel

admium battery. With HYDRITECH. your cellular phones can give users additional talk time without
rcchargl ng. HYDRITECH's enhanced performance allows you to add more features and design
a lighter. smaller product. All with one hour charge capability. And it's environmentally preferred
Gates Energy is the only company that offers a full line of nickel hydride batteries and unparalleled
assistance to apply this new technology to your designs. If youre interested in designing cellular
phones with more talk time, then there’s no excuse for not using HYDRITECH. So, just give Gates
Energy a call at 1-800-67-POWER. HYDRITECH. It's the one power source you cant talk your way out of
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ware- and one hardware-controlled
power-saving modes. In all of the
power-saving modes, the controller
disables the LCD screen. In soft-
ware mode 1, the CPU can read
and write to the video RAM. Soft-
ware mode 2 prevents CPU access
to the video RAM. Modes 1 and 2
refresh video memory at 64 or 8
kHz. Software mode 3 is similar to
software mode 2 but also disables
memory refresh and optionally dis-
ables the clock oscillator. Software
mode 4 is similar to software mode
2 but uses self-refresh DRAMs to
maintain the video-RAM contents.
In the hardware mode, called sus-
pend mode, the CPU can’t access
the video RAM, and the controller
provides the control for self-refresh
DRAMs, disables the clock oscilla-
tor, and deactivates all CPU inter-
face signals.

The power-saving modes of LCD
VGA controllers represent typical
subsystem options designers have
for conserving power in portable
computers. With so many options
available, it isn’t surprising that
portable-computer designers rely
on BIOS vendors to supply power-
management firmware in ROM that
coordinates the system’s power-
down modes. One such BIOS ven-
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dor is Phoenix Technologies Ltd.
Phoenix offers the Phoenixmiser,
which operates with the Phoen-
ixBIOS 386SL to administer all of
the power-management features of
Intel’s SL Superset under Micro-
soft’s Windows. Because Phoenix-
miser and the PhoenixBIOS 386SL
offer numerous custom options, the
product cost is negotiable for OEM
vendors.

The Phoenixmiser manages five
system states. The on state runs
the system at the specified setup
speed with all devices at full power.
A component power-management
control state controls power to indi-
vidual devices, such as the LCD
panel, backlight, hard-disk drive,
and parallel and serial ports. An
idle state turns off the power be-
tween individual keystrokes and
the CPU, floating-point unit, and
keyboard controller. A standby
state turns off the display and the
hard- and floppy-disk drives, and
saves the status in system memory.
The standby state places the sys-
tem memory into slow-refresh mode
and cuts the keyboard clock in half.
The suspend state stores all system
status to the hard disk and removes
power from the system. Upon re-
sume, the system reads the status

from disk to return to the same
point in the application.

Systemsoft is another software
vendor that offers power-manage-
ment firmware along with a system
BIOS in ROM for Intel’s SL Super-
set. The Maximizer’s ($5.35) con-
figuration utility provides user-
adjustable settings to provide flex-
ible power management. When us-
ing the utility, the screen displays
a number of system-level power-
management fields. The fields in-
clude turning the power manage-
ment on and off and programmable
timeouts for four different power-
down modes. A CPU standby mode
halts the CPU clock after a pro-
grammed system-inactivity period.
A global standby mode reduces the
power further by removing power
to controllable peripherals. A 5V
suspend mode conserves 99% of bat-
tery drain and saves system infor-
mation in DRAM. A zero-volt sus-
pend mode shuts off all system
power and saves system informa-
tion to disk. The bottom of the
screen’s menu lets you select hot
keys to turn on the standby and sus-
pend modes.

An optional APM Interface mod-
ule ($2) for the Maximizer lets you
take advantage of the Advanced

For more information . ..

For more information on power-management products such as those described in this article, circle the appropriate numbers
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performance specifications
don’t convince you,
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Factor Megabytes (Mbisec) (RPM)
$T11200 s 1,050 40 5400
Wren 9 525”7 1,900 31 3600
Elite 2 3257 2,129 40 5400
Elite 3 S0’ 2,904 52 5400

the five-year warranty will.

When a drive offers specifications like these,
you want it to last a long, long time. And now,
with Seagate’s new five-year warranties on these

top-of-the-line drives, that longevity is guaranteed.
3 The drives on this chart represent the leading-edge
technology products that make Seagate the first name
in high-performance disc drives. They’re ideal for
applications like workstations, fileservers,
arrays, minicomputers and even mainframes—
the systems where drive longevity is especially vital.

New five-year warranties are just one of the
many ways Seagate is working toward new levels
of leadership in quality, technology and service.
Call Seagate today at (408) 438-6550 for complete
product and warranty information.

& seagate

Seagate, Seagate Technology, Wren, Elite, the Seagate logo and the Storage By Seagate logo are registered trademarks of Seagate Technology, Inc. © 1992 Seagate Technology, Inc
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e Economical

e Linear

e Switchers

e Open Frame

e PC Board Mount

e Terminal Strip

e —25°Cto +70°C
Operating Temperature

e No Electrical Derating
Required

e No Heat Sink

e Short Circuit Protected

e No External Components

e Single, Dual and Triple
Outputs

Over 1000 Standard
DC-DC and AC-DC Models

Delivery— stock to
one week

PICO

Electronics. Inc.

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

Call Toll Free 800-431-1064
IN NEW YORK CALL 914-699-5514
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Headland’s HT25 core-logic chip generates a system-interrupt signal to manage the power
consumption of AMD’s AM386SXLV and Cyrix C(x486SLC p.Ps. The chip operates only from
3V and requires external translators to drive 5V devices.

Power Management (APM) feature
in Windows 3.1. Microsoft and Intel
jointly defined the application pro-
gram interface, which lets an appli-
cation running in Windows 3.1 send
a command to the BIOS layer to
manage the system power. Until
APM, all power-down modes relied
on timers to determine device
inactivity. Because the timeouts are
arbitrary, a system can be on much
longer than necessary. APM sends
a direct command from the applica-
tion layer to the BIOS layer when-
ever an application doesn’t require
full system power. The APM inter-
face module allows control of pe-
ripheral devices via Maximizer’s
global standby mode, whenever the
module recognizes the APM com-
mand.

Chip set is BIOS independent

One disadvantage of managing
system power at the BIOS level is
the dependence on a specific operat-
ing system. To eliminate this de-
pendence, Oak Technology offers a
3-chip set, called the Oaknote sub-
system, to provide all of the core
logic and display control for 386SX-
or Cx486SLC-based systems. The
chip set operates at 8 to 33 MHz
and consists of the OTI-041 ($56
(1000)) system controller, OTI-042
($56 (1000)) peripheral controller,
and OTI-043 ($43 (1000)) VGA-

display controller. The chip set has
power-management features that
include activity monitors, program-
mable I/O pins, and automatic
wake-up modes. The activity moni-
tor circuits track system interrupts,
keyboard, networking, modem, and
peripheral activities. Based on this
activity, the chip set can enter
power-saving modes independent of
the BIOS firmware. Because the
power management resides in on-
chip hardware, it is transparent to
the operating system.

The portable-computer designer
is confronted with many possible
avenues when considering power
management. Besides choosing an
appropriate CPU, the designer
must use peripheral ICs that com-
pliment the CPU’s power-manage-
ment mode. The designer must also
select a BIOS vendor that supports
both the mode and a specified oper-
ating system or chose a hardware
implementation that is independent
of the software. In any case, ROM-
resident power-management firm-
ware that is tuned to the chosen
system configuration makes power
management more tractable. [EIJ

Article Interest Quotient
(Circle One)
High 476 Medium 477 Low 478
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WSI's single-chip PSD3XX Programmable pC By using WSI's PSD3XX, you save on PCboard
Peripheral saves board space and [ EBEEMES space, traces, power consumption,
design time. And a bundle in cold, and all of the inventory, assembly,
hard cash. SOC 1 96 and testing costs associated with a
discrete design. And we’re not talking
WSI's PSD3XX nC peripherals pack 80031 small change — using WSI's PSD3XX
everything you need for embedded- instead of a discrete-chip solution can
control designs: programmable logic, save you 25 to 50%!

SRAM, and §S6Igb, ;ngKb, or 1IMb of 68HC1 1
EPROM program store. Plusadvanced
features like paging, cascading, code

Plus, WSI's new, aggressive pricing
structure lets you design-in the

COMPATIBLE

security, and address/data tracking. All on one PSD3XX today for system cost reduction or
easy-to-configure chip that works with any 8- new product designs.
or 16-bit pC.

For a free Design Kit plus free PSD3XX Cost-Saving
Analysis software, call today!

FE52 0 800/877-6220

47280 Kato Road
Fremont, California 94538 In Canada, call Intelatech, Inc.: 416/629-0082
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SGS-THOMSON Microelectronics
The Brighter Power

Keeping the world in touch with the Olympic
action from Barcelona was a daunting task
requiring some of the world’s most sophisticated
communications hardware - SGS-THOMSON
was right there at the heart of things.

SGS-THOMSON’s Transputer, for example,
with its advanced parallel processing capabilities
was an integral part of the central switching
network used to connect the Olympics exchange
to the rest of the world.

And when RICOH, maker of the official
Olympics fax machine needed a single smart
power LSI chip to control and drive the three
main fax motors, it was SGS-THOMSON that
had the design and technology to do the job.

These, and devices like linecard chip sets, single
chip telephones, DSPs and multichip solutions
for advanced ISDN systems are what have helped
establish SGS-THOMSON as the brighter power
telecommunications. For more information
SGS-THOMSON today.
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Converter

requirerments

DATEL's New, 16-bit, 500 KHz ADS-930

shines with outstanding performance, complete functionality, and low price - all in a 40-pin TDIP.

Functionally
Complete
Includeé FIFO!
Size
1/2 to 1/6 the volume

of any sampling A/D
of comparable performance

Jint

Price
A 43 to 68% savings over
any equivalent device

Performance

For complete data call or write
DATEL, Inc., 11 Cabot Boulevard,

i 16Bis | Mansfield, MA 02048. Telephone:
e il P | (508)339-3000, FAX: (508)339-6356.
THD -89dB | for di ; - all USA
SNRD 83dB or 1mme late assistance: a ¥
Peak Harmonics 90dB EST business hours 1-800-233-2765;
Power Dissipation 3.4 watts ‘ Western region only, PST business
Operating Temperature ‘ hours 1-800-452-0719.

ADS-930MC 0 to +70°C ‘

D [OVANES[L
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Designer's guide to
sampling A/D converters
Part 3

Layout, grounding, and
filtering complete
sampling ADC system

Walt Kester, Analog Devices

Part 1 covered sampling ADCs’ static and
dynamic characteristics and how to protect the
analog input. Part 2 discussed four key periph-
eral circuits. Part 3 concludes the series by
examining the problems of interfacing the ADC
to the rest of the system and the critical issues
of grounding, layout, and filtering.

After you've selected an ADC based on its performance
characteristics and considered the requirements of the
peripheral circuits, you'll need to interface the ADC
to the rest of the system. Then you'll have to address
pe-board layout, grounding, and filtering the power-
supply output, all of which can present challenges to
the sampling-ADC-system designer.

To enhance performance and simplify the external
circuitry, many sampling-ADC systems include digital-
signal-processing (DSP) chips. The following guidelines
for determining ADC interface requirements assume
the presence of a DSP wP. One of the key factors to
consider when interfacing an ADC to a system is the
data-output configuration. Sampling ADCs have either
parallel data outputs (one pin per bit) or a single serial-
output data line. First, consider the parallel case.

Many parallel-output sampling ADCs have 3-state
outputs that the IC’s output-enable pin enables or dis-
ables. Connecting these 3-state outputs directly to a
backplane data bus may be tempting, but severe noise
problems may result for several reasons. All ADCs
have a small amount of internal stray capacitance (typi-
cally 0.1 to 0.5 pF) between the digital outputs and

the analog input. Although ADC manufacturers make
every attempt during the design and layout phase to
keep this capacitance to a minimum, noise on the exter-
nal digital connections can couple back to the analog
input. Connecting the digital output lines directly to
a backplane bus often causes excessive overshoot and
ringing and possibly other high-frequency noise on the
digital-output lines. The effect of the noise is to de-
crease the ADC’s overall S/N ratio and effective num-
ber of bits. Code-dependent noise also tends to increase
the harmonic distortion of the ADC.

The best approach for preventing this potential prob-
lem is to provide an intermediate buffer latch close to
the ADC'’s parallel data outputs. This latch will isolate
the noisy signals on the data bus from the ADC’s data
outputs, thus minimizing any coupling into the ADC’s
analog input. Consult the data sheet regarding exactly
how you should clock the data from the ADC into the
buffer latch. Sampling ADCs usually have a conver-
sion-complete or busy signal for this purpose. To fur-
ther reduce the possibility of noise corrupting the
ADC’s analog input, don’t access the data in the inter-
mediate latch during the ADC’s conversion time. The
data-sheet timing information should indicate the best
time to access the output data.

Fig 1 shows a simplified parallel interface between
the AD676 16-bit, 100k-sample/sec ADC and the
ADSP-2101 DSP pP. (The device pins have been rela-
beled to simplify the following discussion.) In a real-
time DSP application such as digital filtering, the proc-
essor must complete its series of instructions within
the ADC’s sampling interval. Note that the clock edge
from the sampling-clock generator initiates the conver-
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sion cycle. Although some DSP pPs can generate
lower-frequency clocks from the DSP master clock,
using these signals as precision sampling-clock sources
may cause excess timing jitter. Generating the ADC
sampling clock from a low-noise crystal-oscillator cir-
cuit is a better idea.

After the ADC completes the conversion, it asserts
the conversion-complete line, which interrupts the
DSP processor. The processor places the ADC’s ad-
dress on the data-memory address bus and asserts the
data-memory select line. The circuit then asserts the
DSP processor’s read line, and the trailing edge of the
read pulse latches the ADC data into the processor’s
internal registers. At this point, the processor is free
to address other peripherals that share the common
data bus.

Because of the high-speed internal DSP clock (50
MHz for the ADSP-2101), the read pulse’s width may
be too narrow for the pulse to properly access the data
in the buffer latch. If this is the case, adding the appro-
priate number of programmable software wait states
to the DSP processor will both increase the width of
the read pulse and cause the data-memory select and
address lines to remain asserted for a correspondingly
longer period of time. In the case of the ADSP-2101,
one wait state is one instruction cycle, or 80 nsec.

Interfacing serial outputs

Sampling ADCs that have a serial output usually
interface to a DSP wP’s serial port as Fig 2 shows.
The sampling-clock generator is a low-noise oscillator.
The ADC presents its output data on the serial data
line one bit at a time. The serial-clock signal from the
ADC latches the individual bits into the serial-input
shift register of the pP’s serial-clock port. After the

serial data transfers into the serial-input register, the
ADC’s serial-port logic generates the processor-
interrupt signal.

Compared with parallel-output ADCs, the advan-
tages of using serial-output ADCs include fewer inter-
face connections and reduced noise because of fewer
digital runs. However, the number of serial ports avail-
able on the DSP pP limits the number of peripheral
serial devices you can use.

Note that until recently, manufacturers usually clas-
sified data-conversion devices in one of two groups:
high resolution or high speed. As a result, two sets of
techniques for applying the converters evolved. To-
day’s high-performance sampling ADCs, however,
have blurred the boundary between high resolution
and high speed. For example, an ADC having an effec-
tive sampling rate of 100k samples/sec may require
an internal clock running at several megahertz. This
internal-clock requirement is especially true of sigma-
delta converters. An 18-bit sigma-delta ADC may have
a throughput rate of 50k samples/sec, but the oversam-
pling frequency may be 64 times as high (3.2 MHz).
Moreover, the ADC may interface to a DSP wP having
an instruction-cycle time of less than 100 nsec and an
internal clock running at 50 MHz. This combination of
high resolution and high speed may present problems
for design engineers whose primary experience has
been with ADCs having one characteristic or the other,
but not both.

To achieve optimal performance from both parallel-
and serial-output sampling ADCs, mount the converter
on a pe board that has a low-impedance ground plane.
The ground plane (or planes) serves as a low-impedance
return path for high-frequency transient currents. If
you use a double-sided pc board, dedicate one side of

128 = EDN October 15, 1992

TO OTHER
DSP uP PERIPHERALS SAMPLING CLOCK
y GENERATOR ADC
MEMORY-ADDRESS / 1’ /
"4 b
G ' START
DATA-MEMORY z ROHVERT
SELECT ADDRESs | ENABLE
DECODER
MEMORY READ
AD676
ADSP-2101
PROCESSOR | : s -
INTERELIPT Fig 1—This parallel interface between the
] AD676 16-bit ADC and the ADSP-2101 DSP
- CONVERSION » :
e COMPLETE pP includes an intermediate buffer latch
DATA BUS F——f REGISTER PARALLEL close to the ADC’s parallel data outputs.
{/ oiibadl The latch isolates the noisy signals on the
TO OTHER data bus from the ADC’s data outputs, thus
At s minimizing any coupling into the ADC’s ana-
log input.



EDN-DESIGN FEATURE

the board to the ground plane. As you lay out the
board, you will inevitably lose portions of the ground
plane to feedthrough holes and crossover runs. If you
lose more than 25% of the original area, consider using
a multilayer board. A multilayer pc board allows for
much greater component density without sacrificing
the ground-plane area. The layers that are not
grounded handle the crossovers.

In multiple-board systems containing both analog
and digital components, the common practice is to
maintain separate analog and digital ground planes on
each pc board. Analog components are grounded and
bypassed to the analog ground plane; digital compo-
nents are grounded and bypassed to the digital ground
plane. The analog and digital ground planes of each
pc board connect to separate ground planes on the
backplane. Ultimately, the analog and digital grounds
connect at a single point (sometimes called the star
ground) in the system. This point is usually at the
power supplies.

These guidelines can be confusing when you're deal-
ing with ADCs that have both analog and digital
ground pins. Fig 3 is a simplified diagram of an ADC
containing both analog and digital circuits. Because of
the inductance and resistance of the wire bond, the
analog and digital grounds do not connect within the
package. If a connection were made from point A to
point B in Fig 3, the noisy digital current would modu-
late the relatively constant low-noise analog current.
Thus, the connection would create digital noise within
the analog circuits and degrade the ADC’s perform-
ance. Most manufacturers recommend connecting the

SAMPLING CLOCK
GENERATOR e
DSP uP AD677
ADSP-2101 g
CONVERT
SERIAL
i SERIAL DATA
OUTPUT
SERIAL gfgg"'(- SERIAL
PORT cLOCK
RECEIVE | CONVERSION
| FRAVE COMPLETE
SYNC

Fig 2—Sampling ADCs that have a serial output usually interface
to the serial port of a DSP processor. Compared with parallel-output
devices, the advantages of using serial-output ADCs are fewer
interface connections and reduced noise because of fewer digital
runs.

analog- and digital-ground pins externally and using
short connections to connect the pins directly to the
ground plane.

If you need to maintain separate analog and digital
grounds, try connecting the analog- and digital-ground
pins at the ADC. This procedure may work on a pc
board having one ADC, but problems can arise in sys-
tems that have multiple pe boards and ADCs. In such
systems, joining the analog and digital grounds at each
ADC can create ground loops between the analog and
digital ground planes. On the other hand, if you connect

-_]_—=ANALOG
~ GROUND PLANE

=DIGITAL
GROUND PLANE

1

1
: I 1
i . DIGITAL :
1 1 ICs 1
1 ] 1
1 1 1
: 1 1
Vi O ANALOG / DIGITAL | 24 / . !
: CIRCUITS < cIRcuIts |7 1 z | H

1
s 1 | i
- fia e g | |
b ! ' -
= ] ANALOG DIGITAL | 1 i
: GROUND GROUND | ! GROUND !

i e S Pk

Fig 3—This simplified diagram of an ADC containing both analog and digital circvits illustrates proper grounding. Because of the
inductance and resistance of the wire bond, the analog and digital grounds do not connect within the ADC package. If a connection
were made from point A to point B, the noisy digital current would modulate the low-noise analog current, which would degrade the
ADC’s performance.
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the ADC’s analog-ground pins to the analog ground
plane and the digital-ground pins to the digital ground
plane, then the noise on the ADC’s digital-ground pins
can couple into the ADC’s analog circuits through the
stray capacitance.

To properly ground a multiple-board system, connect
the analog-ground pins and the digital-ground pins of
each ADC to the pec-board analog ground plane. In
other words, treat the ADCs as if they were purely
analog components. You should also bypass the ADCs’
power-supply pins to the analog ground plane. Al-
though this approach will slightly increase the noise
on the analog ground plane, the alternative—having
noise voltage between the analog- and digital-ground
pins—can severely degrade an ADC’s performance and
is a worse choice. You should connect the ground pins
of the digital circuits that connect to an ADC’s digital
outputs to the digital ground plane. The noise voltage
between the two ground planes will slightly lower the
noise margins at the digital-logic interface, but this
reduction is usually acceptable.

If an ADC requires +5V, —5V, or both, use dedi-
cated power supplies rather than supplies that also
supply TTL, CMOS, or ECL circuits. If an ADC’s
power dissipation is low enough, consider deriving the
voltages from the 15V analog supplies using 3-terminal
regulators. If you can’t avoid using the digital supplies
for an ADC, be sure to include plenty of decoupling
RC or LC filtering circuits on the pc board. You should
treat the sampling-clock-generation circuits as analog
components and do all grounding and decoupling with
respect to the pe-board analog ground plane.

Pc-board layout dos and don’ts

Doing the pe-board layout will be considerably easier
if you follow a few more guidelines. For example, try
to physically separate critical analog circuits from the
digital circuits as Fig 4 shows. Don’t let the ADC
analog-input line cross digital traces. If crossovers are
necessary, minimize coupling by crossing the traces
at right angles to each other. Keep the sampling-clock-
generation circuits close to the ADC and don’t allow
the sampling-clock trace to cross digital traces or the
ADC’s analog-input line. Use as many pins as possible
on the board’s connector for grounds, and use power
or ground pins to isolate the analog-input pin from the
digital pins.

You can minimize digital noise on the pe board by
using logic families that are no faster than necessary.
In other words, don’t use HCMOS when 4000-series
CMOS is fast enough. Also, use differential drivers
and receivers to transfer analog signals across noisy
interfaces. These components have high common-mode
rejection ratios at audio frequencies as well as low
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Fig 4—When routing a mixed analog and digital pc board that
includes a sampling ADC, try to physically separate critical analog
circuits from the digital circuits.

THD specifications. For high-frequency applications in
which you must use single-ended techniques, transfer-
ring the signal across a noisy interface and maintaining
acceptable dynamic range may be impossible. In this
case, your only alternative may be repartitioning the
system so that critical analog circuits are on the same
pe board as the ADC or ADCs.

Building prototypes of precision-ADC systems is vi-
tal for successful performance. For best results, use
double-sided, copper-clad pc-board material. Keep lead
lengths short, follow good grounding and decoupling
practices, and use point-to-point wiring for intercon-
nections. If at all possible, avoid using sockets for the
ADC (in both the prototype and the final layout) be-
cause of their parasitic capacitance and inductance. If
sockets are necessary, an acceptable compromise is
using individual spring-loaded “pin sockets” for each
IC pin.

Manufacturers of sampling ADCs offer evaluation
boards that contain the necessary support circuits for
testing the device. Most manufacturers will supply you
with copies of the artwork necessary to transfer the
evaluation-board layout directly to your pe board.
Even if you must do your own layout, you can still use
the evaluation-board layout as a guide.

Bypass the power supplies to the proper ground
plane at the ADC power pins with quality ceramic
capacitors. Keep the bypass-capacitor lead lengths to
an absolute minimum. In some applications, you may
need to use surface-mounted chip capacitors for mini-
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mal inductance. Values of 0.01 to 0.1 pF work well for
high-frequency decoupling.

To bypass low-frequency power-supply noise, use
high-quality tantalum or aluminum electrolytic capaci-
tors of 5 to 10 wF. Place these capacitors near the point
where the power supplies enter the pe board. If your
system uses switching power supplies, you may need
pi-network filters, which are available as single-
bulkhead, feedthrough-mounting components. One ca-
veat you should be aware of is that manufacturers of
sampling ADCs commonly include on their data sheets
disclaimers regarding the performance of the ADC in
systems using switching power supplies. Although lin-
ear supplies are your safest bet, the extra power dissi-
pation they require is not acceptable in many systems.
If you must use switching supplies, use them with
caution. The following general guidelines will help you
avoid some of the most common pitfalls.

Switching supplies generate conducted noise, capaci-
tively coupled noise, and magnetically coupled noise.
The noise transients on the output lines of switching
supplies are short-duration voltage spikes. Although
the actual switching frequencies may range from 10
to 100 kHz, these spikes can contain frequency compo-
nents that extend into the hundreds of megahertz.

Because of the wide variations in the noise character-
istics of commerecially available switching supplies, you
should always purchase these supplies in accordance
with your specification-control drawing. Although
specifying switching supplies in terms of rms noise is
common practice, you must also specify the peak ampli-
tudes of the switching spikes under the output loading
conditions you expect in your system. You should also

insist that the switching-supply manufacturer inform
you of any internal supply changes that may alter the
spike amplitudes or durations or the switching fre-
quency. These changes may require corresponding
changes in your external power-supply filtering net-
works.

Filtering switching-supply outputs that provide sev-
eral amperes and generate voltage spikes having high-
frequency components is a challenge. For this reason,
you should place the initial filtering burden on the
switching-supply manufacturer. Even so, you may
need to add further external filtering. Fig 5 shows a
general circuit for external filtering. Note that series
inductors isolate both the output and common lines
from the external circuits. Because the load currents
may be several amperes, make sure that the inductors
you choose don’t saturate. Split-core inductors are a
good choice. Two large electrolytic capacitors follow
the split-core inductors in Fig 5. You may have to do
some system-level experimentation to determine the
optimal point at which to locate the junction of these
capacitors. Chassis ground, system star ground, and
floating ground are all candidates.

Place a large solid-tantalum or aluminum electrolytic
capacitor of 1 to 10 wF on the pe board near the point
where the power enters the board. A high-frequency,
pi-network filter built from ceramic capacitors and fer-
rite beads should follow the electrolytic capacitor. Pi
networks are available as components that you can
mount directly on the pc board. Bypass the power pin
of each IC on the board using a high-quality ceramic
capacitor; use minimum lead lengths between the sup-
ply pin and ground. In some cases, you may need sur-

PC BOARD
CUSTOM
FILTER 0.1 pF
YY) ° o o Y'Y Y\ o o f
1 i B
+
Svgg‘(’:v!él’;‘l(i .}l 10 uF I I 01uF 0.1 pF I =
SUPPLY = = = 7
g e i s
T — 0.1pF
_|_ GP———T—‘|
= ic
PC-BOARD i
1
GROUND PLANE ! i —
SYSTEM : =
STAR -
GROUND

Fig 5—Filtering switching-power-supply outputs is a challenge. In this filter, series split-core inductors isolate both the output and
common lines from the external circuits. Two large electrolytic capacitors follow the inductors. You may have to do some system-level
experimentation to determine the optimal point at which to locate the junction of these capacitors.
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manufacturing drawings with detailed winding instructions, or to use
special wire and difficult winding separation techniques to satisfy safety
requirements. Signal does it all without demanding height you can't afford!
One-, two-, and three-output magnetic sets are off-the-shelf and ready
to drop into your power supply.

Signal transformers and inductors are available through Signal's
PRONTO 24-Hour Off-the Shelf shipment program. For additional
technical data and application notes, contact: Signal Transformer, 500
Bayview Ave., Inwood, NY 11696.
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face-mount capacitors to minimize the effects of lead
inductance.

Many system designers try to use off-the-shelf 3-
terminal regulators to filter high-frequency switching-
power-supply noise. Unfortunately, such devices don’t
have sufficient bandwidth to reject this noise. A cus-
tom-designed, wide-bandwidth regulator that uses a
high-frequency op amp and a high-frequency series-
pass transistor might serve as an adequate filter. But
designing such a regulator is difficult, especially if the
load current is several hundred milliamps. If you're
not skilled in such design or if cost is a factor, leave
well enough alone.

Always check the performance of the switching sup-
ply in your system by temporarily replacing it with a
low-noise linear supply. You can then compare system
performance and observe the effects of the switcher
on the S/N ratio and other system criteria. In some
high-resolution applications—such as professional
audio applications using ADCs that have an 18-bit dy-
namic range—linear supplies are almost always re-
quired. [EDN|
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ATS Industrial Design Inc.
Assembly and Inspection Tools

- At last. A personal output device that
combines the best features of a desktop laser
printer with the ability to produce large C-size draw-
ings. It's called ProTracer™ — a monochrome inkjet
printer/plotter designed for the personal use of PC
CAD professionals.
MEDIA FLEXIBILITY

ProTracer is a desktop printer/plotter that lets you
produce A, B, as well as large C-size output. It prints
sharp, precise lines on a variety of media including

plain and bond paper, plotter paper, and most vellum.

SPEED
ProTracer is fast and quiet because it uses the latest

Canon inkjet technology and an Intel i960™ processor.

Just compare it to any other large format plotter and

B size (11" x 17")

you'll see. A complex C-size drawing often takes over
half an hour on a pen plotter, while ProTracer com-
pletes the same drawing in as little as five minutes!
HIGH QUALITY OUTPUT

ProTracer achieves its high quality output by
utilizing a 64 nozzle printhead to deliver crisp lines
and bold, high contrast blacks. Its 360 dpi resolution
assures sharp lines needed for everything from the
most complex engineering drawings to sophisticated
text and graphics used in letters and reports.
VERSATILE AND EXPANDABLE

Unlike other large format devices, ProTracer isn’t
limited to plotting. Instead, it can produce high
quality finished output for a variety of applications
including word processing, spreadsheets, and desktop

* I outputting C-size PostScript documents, an 8 MB memory board must be used. Pacific Data Products, Inc., 9125 Rehco Road, San Diego, CA 92121. ProTracer is a trademark of Pacific Data Products, Inc. HP-GL is a registered

emark of Hewlett-Pa
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Co. 960 is a trademark of Intel Corporation. Po

demark of Phoenix Technologies Ltd. © 1987, 1988.

cript is a registered trademark of Adobe Systems, Inc. Canon is a regi
d trademarks of the respective manufacturer. ProTracer uses the latest in high technology innovation including PeerlessPage™, the advanced Imaging Operating System from Peerless

ed trademark of Canon, Inc. All other trade names referenced
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The Perfect Fit.

TDK Low-Profile Components Reduce
Power Supply Circuitry’s Space Coefficient.

In the past, power supply circuitry
has tended to lag behind other circuit
integration technology in terms of
miniaturization.

TDK has solved this problem by
developing low-profile components that
enable you to make your switching
power supply designs more compact
and efficient.

These include:

-PC-50, an ultra-low power loss/high flux
density power ferrite material that has
switching frequencies of up to 1MHz.
-EPC Cores, ultra-thin cores that utilize
high performance ferrite material.

-HC Series, large capacitance, multilayer
ceramic chip capacitors realizing 47uF.

TDK also offers power transformers,
DC to DC Converters, and other reliable,
space-saving components that fully
meet international safety standards.

Call or write us today for more information.

DC to DC Converters

Common Mode Choke Coils Power Ferrite Cores Ceramic Capacitors

& TDK.

TDK CORPORATION OF AMERICA 1600 Feehanville Drive, Mount Prospect, IL 60056, USA Phone: 708-803-6100 INDIANAPOLIS Phone: 317-872-0370 NEW YORK Phone: 908-494-0100
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For further information on TDK ferrite products for power supply, please contact MH&W International Corp., Mahwah, NJ Phone: 201-891-8800
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1.5 to 5V converter supplies 200 mA

Jim Williams, Linear Technology Corp, Milpitas, CA

Some 1.5V-powered systems, such as survival 2-way
radios and remote, transducer-fed data-acquisition sys-
tems, require much more power than stand-alone IC
regulators can provide. The converter in Fig 1 supplies
200 mA at 5V from a 1.5V input.

The circuit is essentially a flyback regulator. The
LT1170 (IC,) switching regulator’s low saturation
losses and ease of use permit high-power operation
and design simplicity. Unfortunately, the device has
a 3V minimum supply requirement. Bootstrapping its
supply pin from the 5V output is possible but requires
some form of start-up mechanism. The 1.5V-powered
LT1073 switching regulator (IC;) provides a start-up
loop. When power is applied, IC, runs and its SW, pin
periodically pulls current through L,. L, responds with
high-voltage flyback events. The circuit rectifies these
events, and the 470-pF capacitor stores the rectified
voltage, thus producing the circuit’s de output. The
output divider-string values cause IC, to turn off when
the circuit output crosses approximately 4.5V.

Once IC, turns off, it obviously can no longer drive
L;, but IC, can. There is some overlap between the
time the start-up loop turns off and IC, turns on, but
it has no detrimental effect. The start-up loop functions
over a range of loads and battery voltages. Start-up
currents approach 1A, so you must pay attention to
IC,’s saturation and drive characteristics. The worst
case for the start-up loop is a nearly depleted battery
and heavy output loading.

Fig 2a is a plot of the input and output characteris-
tics for the circuit. Note that the circuit will start into
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Fig 1—Using two switching regulators—one for low-voltage start
up—this converter provides 200 mA at 5V from a 1.5V source.
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Fig 2—Performance curves of input vs output (a) and efficiency vs output (b) show this converter’s start-up voltage of 1.2V and its

high efficiency at higher output currents.
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all loads with Vgappery=1.2V. Start-up is possible
down to 1.0V at reduced loads. Once the circuit has
started, the plot shows it will drive 200-mA loads down
to Vearrery =0.6V. Fig 2b shows the circuit’s efficiency
at two supply voltages over a range of output currents.
At lower currents, the circuit’s quiescent power de-

grades efficiency. At lower supply voltages, fixed junc-
tion-saturation losses are responsible for the lower
overall efficiency. EDN BBS /DI_SIG #1186 [EDN|

To Vote For This Design, Cirde No. 396

Self-sensing heater controls thermostat

Oleg Ayranov, Paul-Scherrer-Institut, Villigen, Switzerland

Fig 1’s circuit controls a thermostat by using a 1-
component heater and temperature sensor. The idea
is based on three fundamental considerations:

® Self-controlling PTC (positive temperature coeffi-
cient) resistors fed by a constant voltage implement
only coarse temperature control.

® The resistance of a linear PTC resistor at low voltage
depends only on its temperature, not on the applied
voltage or the current.

@ The balance of a Wheatstone resistor bridge depends
only on the resistor values, not on the applied
voltage.

The circuit uses a copper wire-wound resistor, Ry,
as a self-sensing heater. The resistor has a value of
82Q) at 20°C. Keeping the resistor bridge in balance
(+ V= —V)) requires that Ry be 100€). Because copper
has a temperature coefficient of 3900 ppm/°K, Ry equals
100Q when the temperature is approximately 76°C. If
the temperature of Ry changes in any direction, a devi-
ant voltage (V) arises between the two arms of the
bridge. The op amp amplifies this deviant voltage up
to the value V, and changes the drive voltage of the
bridge (Vp) proportionally via Q;. Vp, does not change

the ratios of the resistors (R,/R, and Ri/R;) in a direct
way, but changes the power dissipation of Ry. Conse-
quently, the temperature of Ry closes the control loop.
R, provides fine adjustment of the bridge.

Choosing the op amp for this circuit is critical. Be-
cause the op amp operates with a single supply
(+ V=24V, —V=0V), its input-voltage range
must include 0V. At the same time, the op amp’s com-
mon-mode rejection ratio in this range must not de-
grade. In the data books, the common-mode rejection
of an op amp is declared only as an unsigned quantity
in decibels, which doesn’t allow a unique conclusion
about the amplifier’s behavior with a common-mode
input signal. In this case, the behavior of V, with the
op-amp inputs close to 0V is important. If when the
inputs are close to 0V, V, also approaches 0V, the
bridge remains without current. So without additional
measures, the control loop could have an unwelcome
second stable state.

The most simple way to prevent this unwelcome
state would be to use an N-channel depletion FET for
Q;. The bridge would not remain without current even
if Vo=0V, which means the unwelcome case could
never occur because V>0V with V,=0V. Unfortu-
nately, depletion FETs for power applications have

I

NOTE: PTC=POSITIVE TEMPERATURE COEFFICIENT.

QO 24v
Ry Rt Cq
10k 82 (PTC) ]|
11
7
R4 +V) 3 \ g
10 + +Vee
\ 6 Vo p Q
MAX480 Bl13535
Ry R y >
100 1 Vi = ~Vee
— Vp

Fig 1—Choosing the op amp is critical to the design of this self-sensing heater. The op amp’s input-voltage range must include ground

because the op amp operates from a single supply.
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SPDT switches with built-in driver
ABSORPTIVE or REFLECTIVE dc to 5GHz

Truly incredible...superfast 3nsec GaAs SPDT reflective or absorptive SPECIFICATIONS  Apgorptive SPDT

Reflective SPDT

switches with built-in driver, available in pc plug-in or SMA connector models,
from only $14.95. So why bother designing and building a driver interface to
further complicate your subsystem and take added space when you can
specify Mini-Circuits' latest innovative integrated components? g

Check the outstanding performance of these i s
units... high isolation, excellent return loss (even in the
“off" state for absorptive models) and 3-sigma
guaranteed unit-to-unit repeatability for insertion loss.

(typ) YSWA-2-50DR
ZYSWA-2-50DR
Frequency 500- 2000-
(MHz) 2000 5000
Ins. Loss (dB) 14 19
Isolation (dB) 31
1dB Comp. (dBm)
RF Input (max dBm)

YSW-2-50DR
ZYSW-2-50DR
dc- 500-  2000-
500 2000 5000
0.9 13 1.4
40 28
20 24
26

VSWR "“on’ 5 1.4

Video Bkthru 30 30 < 30
(mV.,p/p)

Sw. Spd. (nsec) o 3 a3 3

Price, $ YSWA-2-50DR (pin) 2395 | YSW-2-50DR (pin) $

(1-9 aty) ZYSWA-2-50DR (SMA) 69.95 | ZYSW-2-50DR (SMA)

These rugged devices operate over a -55° to
+100°C span. Plug-in models are housed in a tiny
plastic case and are available in tape-and-reel format
(1500 units max, 24mm). All models are available for

immediate delivery with a one-year guarantee. finding new wavs

qz"mm; hlqhm st HndardQ

WE ACCEPT AMERICAN EXPRESS AND VISA

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
Distribution Centers NORTH AMERICA 800-654-7949 » 417-335-5935 Fax 417-335-5945 EUROPE 44-252-835094 Fax 44-252-837010

For detailed specs on all Mini-Circuits products refer to « THOMAS REGISTER Vol. 23 ¢ MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS' 740-pg HANDBOOK
F141 REV. D
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AUDIO PRO II

Am A3

- .

- ANTEX
A= ElEGtronics

AUDIO PRO
Model SX-10

AUDIO PRO Il
Model SX-15

Introducing. ..second generation CD quality, stereo
hi-fidelity digital audio record/playback for PC-AT
386/486 or compatible. Now with DVI/CDI/CD-ROM
XA audio compression up to 44.1 kHz.

Featuring. .. real time direct-to-disk data transfer. ..
18 bit resolution. .. 64x oversampling...22kHz audio
response...0.005% THD...6.25 to 50 kHz program-
mable sample rate...92dB dynamic range...90db s/n
...plus 4:1 ADPCM compression.

For broadcast quality recording, editing and trans-
mission in high-end entertainment systems, A/V
presentations and interactive CDI/DVI applications.
Phone 1 (800) 338-4231 for details on the 2nd genera-
tion AUDIO PRO Model SX-15.

ANTEX
ELECTRONICS

16100 S. Figueroa St » Gardena, CA 90248 (USA) » Tel (310) 532-3092 » FAX (310) 532-8509

CIRCLE NO. 78

Raltron manufactures its
compact VC 7025 Voltage
Controlled Crystal Oscillator
to meet your Phase Locked
Loop specifications, delivering
deviation sensitivity or pull-
ability of up to +100 PPM/V.
Big performance in a small
package. At a price you've
been looking for.

VCXO WITH PULLABILITY

Raltron manufactures a
complete line of the highest
quality VCXO's to both
standard and custom
specifications. Send us your
VCXO specifications today
or call (305) 593-6033

for more information.

Raltron Electronics Gorp.

2315 NW 107th Avenue,
Miami, Florida 33172 U.S.A.
FAX (305) 594-3973

TELEX 441588 RALSEN
(305) 593-6033

Telecommunications:

o Crystals  Crystal Oscillators
o Crystal Filters « Ceramic Resonators

RALTROI1

Only Raltron has it all.

CIRCLE NO. 79
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disappeared from the market in the last few years.
The other preventative measure is using a zener diode
or a constant current source, which the circuit could
switch in parallel with the collector-emitter route of
Q;. This addition would guarantee a permanent mini-
mal current through the bridge.

In Fig 1, the op amp is a MAX480. At
+V;=-V;=—-V.=0V, the op amp’s output voltage
approaches the maximum possible value of
+ Vec—1V). Thus, this op amp is ideal for this applica-
tion. Neither a zener diode nor a constant current
source was necessary. The well-known CA3140 op amp
showed similar behavior, but its open-loop gain was
much smaller than the MAX480’s.

Other criteria for the choice of the op amp are high
open-loop gain, low input-offset-voltage drift, and low
input current. In principle, the circuit would work
without Q, if the op amp could provide enough output
current. But power op amps that satisfy the output-
current requirement don’t satisfy all the other op-amp
requirements.

C, determines the integral part of the control loop
and must be big enough to sufficiently suppress all
noise interfering with V;. You can freely choose the
values of R, R,;, Ry, and Rs. The only consideration
is the power through R,, R,, and Rs. If the power
grows too large, the resistors could heat up in different
ways, which would falsify the whole control loop.

Finally, a few words about the operating point of
the thermostat. Because deviant voltage V; is also a
linear function of drive voltage Vp, the total gain of
the control loop strongly depends on the average value
of Vy. If the circuit permits only small deviations from
the rated temperature, the operating point of V,
should be high. The voltage difference between the
operating point and the maximum value of V|, should
be only big enough to guarantee a sufficient margin
of power for the minimal ambient temperature. EDN
BBS /DI_SIG #1188 [EDN|

To Vote For This Design, Circle No. 397

Text continued on pg 146

How to use our bulletin board:

This icon identifies those Design Ideas that
1 have computer-readable material posted on
P EDN’s bulletin-board system (BBS). Call our
free BBS at (617) 558-4241 (300/1200/2400/9600 8,N,1).
Not every Design Idea has downloadable material, but
each one does have a BBS number printed at the end
of it. Once you get into the system, you can use that
number to find more information on a particular idea.
If you’d like to comment on any Design Idea, include
the number in the subject field of your message.
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DS-51 Microprocessor
Development System

supporting the following microcontrollers: 80C31/2,
80C51/2, 87C51/2, 8xC51FA/FB, 8xC524,
8xC528, 8xC550, 8xC652/4 and others.
Other Personality Probes are available for 8xC575,
8xC751, 8xC451, 8xC552/562, 8xC851 and other
8051 derivatives.

MP-51 Programmer

ersonality Probe C52

DS-752 In-Circuit Emulator

Ceibo/Signetics DS-752 is a Development System
that supports the 83C751/2 and 87C751/2
Signetics/Phillips microcontrollers.

DS-752 introduces a new concept in development
systems, combining two main innovations in the field
of in-circuit emulators:

- A registered pattern is used to convert a standard
microcontroller into a bond-out like chip. This
technique avoids the use of expensive bond-out
chips, while permitting access to the internal busses
of the microcontroller.

- The use of new 5000-gate PLDs to implement the
circuitry of an in-circuit emulator leads to a very small
system with only a few components inside.

DS-752 comes with a powerful software package

that includes a High-Level Language Source Level
Debugger, Source Level Assembler Debugger, On-
line Assembler and Disassembler, Conditional
Breakpoints, 64K-deep Software Trace Buffer, and
other functions that make it an easy-to-use tool.

Visit us at ELECTRONICA 92—HALL 22—STAND C31—MUNICH




DB-51 Development Board

1 U |

- i
[T

o o, o T
A Complete Line of Development Boards,
Programmers and In-Circuit Emulators

CEIBO
For more 1 BALLARD TERRACE  |CEIBO DEUTSCHLAND | CEIBO ISRAEL

information, LEXINGTON. MA 02173 | RHEINSTRASSE 32 § MASKIT ST. - MERKAZIM BLDG.

\Bx 6100 DARMSTADT P.0.BOX 2106 - HERZELIA 46120
contact us today: GERMANY ISRAEL

TEL: 617-863-9927 |t1gL. 6151-9932-0 TEL: 972-52-555387
FAX: 617-863-9649 |FAX: 6151-993299 FAX: 972-52-553297

SWEDEN - TEL: 0589-19250 - FAX: 0589-16153 M ITALY - TEL: 051-727252 - FAX: 051-727515 @ FRANCE - TEL: 061-855767 - FAX: 061-851914 M TAIWAN - TEL: 02-9160977 - FAX: 02-9126641
OTHER COUNTRIES - TEL: 972-52-566387 - FAX: 972-52-563297 CIRCLE NO. 30




For Capacitors
that Perform
Every Time,
Just Say IL.

If you're serious about product quality, the
name to know in capacitors is IC. Since 1935, IC has
engineered capacitors to the industry's highest
quality standards.

IC backs this commitment with the latest
equipment and manufacturing techniques,
including burn-in testing of every capacitor. It's
your assurance that every IC capacitor will perform
the first time, every time, to keep your products
or system at peak performance.

IC distributors stock a wide range of IC
capacitors at a location near you. They're backed
by IC's extensive inventory, for the fastest possible
delivery.

Up goes performancel Down come inspection
costs. Make it all happen with IC. Call us today!

Ask for FREE
Capacitor Engineering Guide.

i ic

. o :
" ILLINOIS CAPACITOR, INC.

3757 West Touhy Avenue, Lincolnwood, IL 60645
(708) 675-1760 « Fax: (708) 673-2850
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TEST QUAD FLATPACK

13XJ0S NI HO
INNOI 3Iv4HNS

With Quad Flat Pack Carrier Adaptors

» Two piece assembly consisting of:
- Quad Flat Pack Emulator.
- Foot and Socket/Test Probe Assembly.
» Simply solder or socket the Emulator Foot.
« Excellent lead coplanarity for reliable solder connection.
« Plug the two assemblies together with .050" center gold pins.
» Socket Test Probe assembly has overlay for easy pin probing.
» Recessed screw and nut provide extra mechanical strength.
» Custom overlays and configurations available upon request.
* Available in many sizes.

IRONWOOD ELECTRONICS
P.0. BOX 21151, ST. PAUL, MN 55121
(612) 431-7025; FAX (612) 432-8616

CIRCLE NO. 81

RES IS T O RS

Top choice for
hermetic seal
requirements.

Military, industrial, surface mount.

/ Angstrohm can match your needs for
hermetically-sealed metal film resistors
and many other high performance
models. *MIL: RNR/RNN55, 57, 60,
65 and 70; C and E characteristics.
RNRs are direct substitutes for RNCs,
characteristics C and E. eSurface
Mount MELF: 1/5 watt, 1/4 watt
(70°C). *INDUSTRIAL: standard or
herm-seal metal film 1/20 watt to
1/2 watt, plus high precision
discrete networks.

=
¥

/ Call today.
/
ANGSTROHM PRECISION, INC.

/ 18400 Precision Place ® Hagerstown, MD 21742
/ Phone: (301) 739-8722 o Fax: (301) 797-6852
4 A COMPANY OF

CIRCLE NO. 82
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Linear regulator
suppresses surges
Brian Houghton, Colorado State University, Ft Collins, CO

The linear regulator in Fig 1 functions as a surge sup-
pressor, protecting a downstream switching regulator
from transients. The circuit can protect 24V circuitry
from long, 10J surges that reach as high as 150V de.

In operation, the input voltage is normally less than
the desired clamp voltage (zener diode D, sets the
clamp voltage). Here, the base of transistor Q, will
be at ground, cutting off emitter current. Because Q,
is off, transistor Q; will also be off. Thus the pass
transistor, Q,;, sees a gate-to-source voltage approxi-
mately equal to zener diode Dy’s rating, saturating Q, on.

If the input voltage rises above the breakdown volt-
age of zener diode D,, the resulting bias voltage across
R, will turn Q. on, putting Q; into the linear mode.
Qs’s increasing collector current will raise Q,’s gate
voltage, tending to turn Q; off. The circuit will reset
itself when the input voltage drops to normal levels.

Capacitor C, sets the dominant pole of the feedback
loop when the circuit regulates. D, reduces R,’s power
dissipation during low input-voltage conditions. R,’s
power-handling capability plays a dominant role in the
circuit’s ability to handle repeated surges. With the
components shown, the circuit withstood 130V surges
lasting 0.1 sec at a 1-Hz repetition rate.

EDN BBS /DI_SIG #1134 [EDN]
To Vote For This Design, Circde No. 398
O
IRF980
Q,
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Fig 1—This linear regulator sits upstream of a switching regulator.
The linear regulator operates only during power surges, protecting
the switching circuitry.



No Band-Aids:
500kHz Switcher.

T | -

The LT1241 family of pulse width
modulators from Linear Technology
enable 500kHz operation of off-line
switching regulators—with only
50ns of current sense propagation
delay. The LT1241/2/3/4/5 are pin-
compatible with 3842 type parts and
contain all the circuitry necessary
for off-line switchers: temperature
compensated reference, high gain
error amplifier, fast current sensing
comparator with blanking, and high
current totem pole output stage.
Each of these parts has improved
speed and lower quiescent current
(8mA typical) than 3842 type
devices. Start up current has been
reduced to 170pA typical. Cross

Band-Aid is a registered trademark of Johnson & Johnson Co.

LT1241 FEATURES

50ns I Sense Delay

No Shoot-Thru

500kHz Operation

Wide Controllable Pulse Width at
100kHz

Low Start Up Current

Built-in Blanking

Low Power

High Speed 3823 Equivalent

Pin Compatible 3842 Equivalent
8-Pin SO Pkg

Cheap

TECHNOLOGY

TOUGH PRODUCTS
FOR TOUGH APPLICATIONS.

CIRCLE NO. 76

conduction current spikes in the
totem pole output stage have been
eliminated—making 500kHz opera-
tion practical. To make the LT1241
family easier to use, we've added true
blanking to the current sense compar-
ator which virtually eliminates the
filter and allows the current sense
loop to operate with minimum delays.
The LT1241 family eliminates
“Band-Aids” in power supply
design. Parts are available in 8-pin
SO packages or 8-pin DIP. Pricing
in 1000-up quantities starts at $1.96.
For details, contact Linear Technology
Corporation, 1630 McCarthy Blvd.,
Milpitas, CA 95035/408-432-1900.
For literature only call 800-637-5545.

ISO 9000
COMPLIANT

EDN October 15, 1992 = 147



WE POWER YOUR STRONGEST IDEAS.

When Techron began
making power amplifiers
in 1951, they had noidea
how its technology would
come to impact human
life. What began as a
power source for the
music industry grew into
the wellspring for some
of mankind’'s greatest
achievements and most
exciting new develop-
ments. A pathway to
which Techron is now fully dedicated.

Techron’s reputation for creating a reliable high-
power source led it first to industrial and medical
applications. A leading blue-chip company required
the power, speed and fidelity to run Magnetic Reso-
nance Imaging systems that only a Techron amp
could provide. Techron responded with a custom
product that could supply the gradient sub-system
with precise, controlled power day after day, never
wavering.

Sincethen, the Techron spark of ingenuity has helped
pave numerous inroads to a better way of life. After
MRI applications came many exciting new fields of
research. Most recently, research to make other

medical procedures safer
and less painful. The
clean, steady reliability of
Techron power is there.

Techron’s influence has
been truly far-reaching.
In chemical analysis, ex-
panding the ways X-rays
create images. Guiding
new ways of thinking in
space exploration. Pow-
ering oil exploration. Vi-
bration test systems. Quality assurance testing for
transformers, capacitors and cable harnesses. Re-
cycling methods. Radar installations. Automotive
research for safer vehicles of the future. Safer mining
by underground signalling. Particle acceleration stud-
ies. Noise-reduction research. Distance relay safety
testing for sensing faults in high-tension wires. And
currently, testing and setting the standards for the
Electrical Power Regulatory Institute.

It started with a product: Strong, clean, reliable power
amplifiers. But it grew to fuel a generation of strong
new ideas that not only are improving our lives today,
but building a better future. We're proud to be a part
of it. And we’re committed to staying here. Right
behind your greatest ideas.

1ECHION

1718 W. Mishawaka Road Elkhart, Indiana 46517
Call (219) 294-8300
Techron is a division of Crown® International Inc.
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Converters. Series SD10 single-ended
to differential converters manage the
arbitration and disconnect/connect fea-
tures of the SCSI bus. The converters
accommodate cable lengths of 102 ft
when converting to or from the differen-
tial type of SCSI. You can extend the
bus to 200 ft by connecting two con-
verters back-to-back. The units main-
tain full compliance with the ANSI
X3T9.2 specification. The SD10 is a
stand-alone external box, the SD11 is
a board version. $475 and $284, respec-
tively. Paralan Corp, 7171 Ronson Rd,
San Diego, CA 92111. Phone (619) 560-
7266. FAX (619) 560-8929. Circle No. 301

Color monitor. The Diamond Pro 17
for PCs, Macs, and Unix-based systems
offers the Diamond Match Color Cali-
bration System for matching on-screen
colors with hardeopy or Pantone colors.
The 17-in. CRT has an aperture grille
pitch of 0.26 mm and is compatible with
resolution-graphics standards from
640 x 480 pixels through 1280 x 1024
pixels at 60 Hz noninterlaced. $1599.
Mitsubishi Electronics America Inc,
Information Systems Div, 5665 Plaza
Dr, Cypress, CA 90630. Phone (800)
843-2515; (714) 220-2500.  Circle No. 302

Monitor. The TruePoint-AT20 com-
bines a capacitive touch screen with a
20-in. color monitor. The unit has an
active display area of 14.9x10.9 in. and
features a resolution of 1280 x 1024 pix-
els. The unit is available in rack-mount
and open-frame versions. The monitor
provides 1024 x 1024 touch points. Driv-
ers are available for all Windows 3.0
or 0S/2-based authoring tools, thus
minimizing development times for sys-
tems integrators. $3245. MicroTouch
Systems Inc, 55 Jonspin Rd, Wilming-
ton, MA 01887. Phone (508) 694-9900.
FAX (508) 694-9980 Circle No. 303

Computers & Peripherals

Remote, single-point 1/O adapters.
The Smartmux, for use with industrial
computers and Allen-Bradley PLCs
(programmable logic controllers), pro-
vides high-speed data collection and
control of analog and digital single-point
I/0. The adapter transfers data at 56,
115, and 230 kbytes/sec. DOS drivers
for Lotus 1-2-3, C, Pascal, and Basic
are available. $225. Western Reserve
Controls, 58 W Center St, Suite 125,
Akron, OH 44308. Phone (216) 762-1611.
FAX (216) 762-1622. Circle No. 304

Development board. The Fast 8
Forth development board is a multipur-
pose board. You can use it for rapid
prototyping in specific applications or
as an embedded controller. A separate
dual-serial-port chip allows debugging
of stand-alone systems that use the Su-
per 8 chip serial port in single-chip con-
figurations. RS-485 LAN compatibility
eases design in distributed-control sys-
tems. $329. Space-Time Productions,
3124 Meriday, Suite 103, Rockford, IL
61109. Phone (815) 874-2296.

Circle No. 305

Single-board computer. The MVME197
uses the full power of the 50-MHz 88110
wP. Key computer features include
high-density ASICs; SCSI, Ethernet,
and parallel interfaces; a serial port;
Unix system V support; and VME D64
protocol compliance. The computer
comes with VMEexec development
tools. $9995. Motorola Inec, 2900 S
Diablo Way, Tempe, AZ 85282. Phone
(602) 438-3576. Circle No. 306

Frame grabber. The LG-3 is a gray-
scale NuBus frame grabber that can
capture 8-bit 640 x 480-pixel images in
" of a second. On-board frame storage
may be expanded from the minimum 1
Mbyte to 64 Mbytes. You can connect
the unit to four video sources signultane-
ously. You can use any of the eight
lookup tables to modify the digitized
video. Software controls the digitization
range. $895. Scion Corp, 152 W Patrick
St, Frederick, MD 21701. Phone (301)
695-7870. FAX (301) 695-0035.

Circle No. 307

Compression board. The Super Mo-
tion Compression card is compatible
with Microsoft’s DV-MCI development
environment and uses a JPEG chip set
to allow the compression and decom-
pression of video at 30 frames per sec-

ond. This design lets the card function
across a range of ISA-based platforms.
In addition to Microsoft Windows 3.0
or higher, card requirements include a
16-bit, full-size slot; a hard disk or mass-
storage device with a 400-kbps continu-
ous transfer rate; MS-DOS or PC-DOS
version 3.3 or greater; and New Media
Graphies’ Super VideoWindows ISA
board with a bidirectional NMG-Video-
Bus. Power requirements are 3.8A at
5V and 10 mA at +=12V. $1995. New
Media Graphics Corp, 780 Boston Rd,
Billerica, MA 01821. Phone (508) 663-
0666. FAX (508) 663-6678.  Circle No. 308

VMEbus board. The HKMIPS/V3500
board uses the R3500 RISC processor
and provides a sustained performance
of 32 VAX MIPS and 11 MFLOPS. It
features 64 kbytes each of direct-
mapped data and instruction cache, on-
board Ethernet and SCSI interfaces, as
much as 32 Mbytes of local dynamic
RAM (DRAM), and as much as 1 Mbyte
of EPROM. The board also features two
programmable counter/timers, a real-
time clock with 32 kbytes of nonvolatile
RAM, and four serial ports compatible
with the RS-232C and RS-422A proto-
cols. $9995 with 32 Mbytes of DRAM.
Heurikon Corp, 8310 Excelsior Dr,
Madison, WI 53717. Phone (608) 831-
0900. FAX (608) 831-4249.  Circle No. 309

Industrial displays. Rackview is a flat-
panel-display monitor. It is available in
high-contrast, 16-level monochrome-
electroluminescent or 185,000-color ac-
tive-matrix TFT versions. An optional
128 x 128-point-resolution infrared
touch screen is available for a direct
user/sereen interface. $4400. Dolch
Computer Systems, 372 Turquoise St,
Milpitas, CA 95035. Phone (408) 957-
6575. FAX (408) 263-6305.  Circle No. 310

Optical storage systems. The OpStar
6613 is based on the 12-in. Worm tech-
nology and provides end users with
storage from 6.55 Gbits in a single drive
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to 327.5 Gbits in a jukebox. OpStar
jukeboxes range from desktop models
to desk-side units. Media removability
lets you secure data while also provid-
ing data transportability between sys-
tems. From $5695 for drive that accepts
650-Mbit optical disks. Data General
Corp, 4400 Computer Dr, Westboro,
MA 01580. Phone (508) 366-8911.

Circle No. 311

Accelerator. The TokaMac II FX is a
33-MHz 68040-based accelerator for the
Macintosh IIfx. In addition to the 33-
MHz processor, the unit uses a 128-
kbyte zero-wait-state second-level
cache. The unit requires a combined
processor direct slot (PDS) and NuBus
design to provide the speed of the PDS
and to bypass the I/O performance bot-
tlenecks of the NuBus. The unit, with
a built-in math coprocessor and large
on-board caches, increases performance
of the Macintosh IIfx by as much as
200%. The cache produces data-miss
rates of 3%-g$3995- Fusion Data Sys-
tems, 8920 Business Park Dr, Suite 350,
Austin, TX 78759. Phone (512) 338-
5326. FAX (512) 794-9997. Circle No. 312

Computers & Peripherals

Trackball. Spaceball 2003 provides the
visual feedback critical for effective 3-D
design. It features a VCR mode that
lets users instantly record and playback
3-D sequences as they generate them
with the device. You can use the device
in conjunction with a mouse or a digitiz-
ing tablet. The design consists of a
sphere fixed on a partially concave
stand. $1595. CalComp Ine, 14555 N
82nd St, Scottsdale, AZ 85260. Phone
(602) 948-6540. Circle No. 313

Monochrome terminal. The NCD15r
combines high-performance MIPS
R3000 RISC electronics with the com-

pact 15-in. 1024 x 800-pixel monitor
used in the company’s CISC units. The
base electronics uses a 33-MHz proces-
sor plus an ASIC. The unit comes with
4 Mbits of standard dynamic RAM,
which is expandable to 20 Mbits using
single in-line memory modules. $1895.
Network Computing Devices Inc, 350
N Bernardo Ave, Mountain View, CA
94043. Phone (415) 694-0650. FAX (415)
961-7711. Cirde No. 314

Graphics accelerator card. The
AT600 Plus gives the end user 1280 x
1024 pixels in 16 colors, noninterlaced,
by using the S3 86924 graphics engine
from S3 Inc. With a refresh rate of 72
Hz at 1280 x 768 pixels, the unit pre-
vents annoying flicker. The board uses
a 64 x64 x -pixel 2 hardware cursor
compatible with Windows 3.0. The card
is compatible with the VGA standard,
so all DOS and Windows software appli-
cations will perform as expected. The
unit comes loaded with software drivers
for most popular applications. $395. Na-
tional Design Inc, 1515 Capital of
Texas Hwy S, Austin, TX 78746. Phone
(512) 329-5055. Circle No. 315

- SPEED READING FOR

No one does megahertz so mega-
fast. Because Harris monolithic
devices give you -3 dB bandwidths up
to 850 MHz. Plus excellent gain
flatness of 0.14 dB to 100 MHz.

And unlike high-power discretes,
Harris monolithic devices are low
power. To drive your creativity. Not
your power supply.

So for fast linear solutions,
call this number. 1-800-4-HARRIS,
ext. 7025. Fast.

)

o PRI

SEMICONDUCTOR

50ns

To give you an edge, Harris HFATI00 850 MHz op amps deliver the fastest edges around.
The output signal matches the 220 MHz input signal with a delay measured at just 2 ns.
And the HFATI30 has a programmable output clamp to boot.

U.S. DISTRIBUTORS  Almac 206/643-9992 * Anthem 408/453-1200 ¢ EMC 614/299-4161 e Falcon 203/878-5272 * Gerber 617/769-6000 e Hall-Mark 214/343-5000

U.S. SALES OFFICES  Huntsville, AL 205/883-2791 ¢ Costa Mesa, CA 714/433-0600 © Los Angeles, CA 213/6494752  San Jose, CA 408/922-0977 ¢ Woodland Hills, CA 818/992-0686
Rahway, NJ 908/381-4210 ® Durham, NC 919/361-1500 ¢ Dallas, TX 214/733-0800
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Computer. The 5025 Micro PC is the
smallest 386SX card available for pas-
sive-backplane PC operation. A key-
board and monitor are not required for
operation. The CMOS card requires less
than 1.5W. Three solid-state disks are
included. The first contains DOS 3.31.
The second is a flash memory for pro-
grams; the flash programmer and soft-
ware are built in. The third disk can
hold 1.5 Mbits of battery-backed RAM
for logging process variables and data.
The solid-state disks complement a
standard 4-Mbit dynamic RAM. From
$595 for a 16-MHz version. Octagon
Systems Corp, 6510 W 91st Ave, West-
minster, CO 80030. Phone (303) 430-
1500. FAX (303) 426-8126. Circle No. 316

Graphics terminal. The 1C-20 is com-
patible with the entire command set of
the DEC VT340 terminal. It is also com-
patible with ANSI 3.64 graphics primi-
tives and local macros. The unit uses a
back-lit LCD with a resolution of 320 x 240
pixels in graphics mode or 16 lines of
40 characters in text mode. Data entry
is via a 5l-key membrane keypad
mounted on the enclosure’s front panel.

Computers & Peripherals

The terminal communicates with host
and auxiliary devices over two RS-
232C/422/485 ports. The ports can ac-
commodate data rates of 300 baud to
38.4 kbaud. From $1250. Emerald
Computers Inc, 16100 SW 72nd Ave,
Portland, OR 97224. Phone (503) 620-
6094. FAX (503) 639-7932. Circle No. 317

Converter. The A2000 converts the
RS-232C communications standard to
the electrical signals required by RS-
485. The unit is also an RS-485 re-
peater. It provides automatic control of

bus direction without any hand-shaking
signals from the host. Bus control is
completely transparent to the user. The
unit amplifies the RS-485 signal to drive
as many as 32 additional drivers. Opti-
cal isolation equals 1500V ac. Surge pro-
tection is provided on the RS-485 out-
put connections. $200. DGH Corp, Box
5638, Manchester, NH 03108. Phone
(603) 622-0452. FAX (603) 622-0487.
Circle No. 318

Fiber-optic multiplexer. The FMX900
simultaneously transmits and receives
data channels with full handshake. Both
RTS/CTS and DSR/DTR handshakes
are provided. A single chassis lets you
extend as many as 16 asynchronous
19.2-kbaud ports through a single pair
of glass fibers. The enclosure contains
a power supply and a mother board that
accepts plug-in cards. The unit trans-
mits at 3 Mbaud in serial format. $2900
for a version that connects eight RS-
232C ports to eight terminals located
300 meters apart. Burr-Brown Corp,
Box 11400, Tucson, AZ 85734. Phone
(800) 548-6132. FAX (602) 889-1510.
Circle No. 319

ANALOG DESIGNERS.

Hamilton/Avnet 213/558-2000 ® ITT 416/736-1144 ® Newark 312/784-5100 ® Arrow/Schweber 516/391-1300 * Wyle 408/727-2500

WIDEBAND BUFFERS TRANSISTOR ARRAYS
THE PIN DRIVER T S S S
WITH THE WORLD'S skt P e : 8 Gz NPNs AP PLICATIONS
FASTEST DATA RATE 60 Pt ® High-Resolution Displays
Product: ~ HFA5250 Pin Driver 55 ' @ RF Transmitters/Receivers
Data Rate 500 MHz ' ' -
. F I ® Medical Imaging Systems
Rise and Fall Rate <Ins 140
Minimum Pulse Width 1 ns : ® Rodor Systems
Slew Rate 2500 V/ysec 20+ ® Flash A/D Drivers
Output Range -2 Vdcto +7 Vde Jf Lo tomomows. S0 0000 0 : @ Video Switching and
The HFA5250 ranks as the world’s | Our HFATTI0/1112 buffer amps offer wide bandwidth and 00 " 4 Routing,/Line Drivers
fastest pin diver for automaic fest | goin flatmess of 0.14 dB to 100 MHz. i 3 0 3 o 10 30 100 J @ Fiber Optics
eqmpme;:ﬂmmdgm"‘rsu;e;l :fftaa(lg - HEATTIO HEATTI2 (mA) Collector Current & AT.E .0
megu the closest compehtor SSIdB b&”dw'dm 850 Mz 8+520 Aﬁ:iz For extemely fost NPNs ond PNPs on o single die, Horris ransistor | ‘® Wireless Communicafions
Sle Sl " a0 l]’g'o'yo Wi 1700V s amays are available as high-performance analog cells, enabling you to
Piﬁ:u;(] . St buﬁsrs it op oerlfp design your own differential amps, S/Hs, comparators, mixers and more.
Price (100s) $5.95 95.95

* Melbourne, FL 407/724-3576 * Indian Rocks Beach, FL 813/5954030 ¢ Carmel, IN 317/8435180 * Burlington, MA 617/221-1850 * Southfield, MI 313/7460800  Mt. Laurel, NJ 609/727-1909
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2. Electronic Load 3. Voltage Source 4. Power-Pulse
Generator

6. Power-Function 7. Direct-Coupled 8. Variable-Gain 9. Fast-Slewing
Generator Amplifier Amplifier Power Supply

10. DC Amplifier 11. AC Power Supply 12. Differential 13. Signal-Inverting
Amplifier Amplifier

The BOS/S. A baker's dozen worth of functions
in one tasty package.

The versatile Bi-polar Operational Source/ addition to delivering DC power, it also gives you
Sink power supply with a full complement the dozen functions you see above. And like any
of features. product from Electronic Measurements, the

The BOS/S can satisfy even 5 . BOS/S is a breeze to use.
the most demanding power e : oo The BOS/S. When it
supply appetites. It d?livers ' A R ti.Ii ty any
{;;?;;ﬂo{::gs;l?lgog;garsggﬁ:l other power supply is just
' half-baked.

supply, sourcing supply
and sinking supply. In ¢ For details, call or write:

1. DC Power Supply

@ELECTRONIC MEASUREMENTS INC.

405 Essex Road, Neptune, NJ 07753 ¢ Telephone: 908-922-9300 » FAX: 908-922-9334
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EDN-NEW PRODUCTS

Energy analyzer. The 21-1b, battery-
or ac-powered 8000-2 is an 8-channel in-
strument that combines features of a
3-phase true-rms voltmeter, a clamp-on
ammeter, a wattmeter, a DSO, a phase-
angle meter, a harmonic-distortion ana-
lyzer, a neutral-to-ground monitor, a
transducer monitor, an energy-demand
analyzer, and an out-of-limits event
monitor. Among the unit’s capabilities
are motor inrush-current measurement,
rate-structure analysis, and harmonic
analysis to IEEE-519 and IEC-555.
From $6320. Dranetz Technologies
Ine, Box 4019, Edison, NJ 08818. Phone
(908) 287-3680. FAX (908) 248-9240.
Circle No. 467

Pattern-matching software. Gen-
match DSP32C software now works
with the DT2878 and DT2841 ISA bus
DSP and data-acquisition series. It al-
lows real-time comparison of waveforms
having data rates to 100 ksamples/sec.
In determining whether patterns
match, the software lets you apply tol-
erances to waveform segments. It lets
you divide waveforms into as many as
2000 segments, and it lets you specify
that a match has been achieved if m of
n segments lie inside the tolerance
band. Developer’s edition, including one
year of updates, $3500. Genias Corp,
2006 Woodrun SE, Lowell, MI 49331.
Phone (800) 443-6427; (616) 897-5252.
FAX (616) 897-0306. Circle No. 468

Cable-TV/TV-signal-level meter.
The 8.375x4.75x 7.875-in., 10.5-lb,
battery-powered 951 meter can auto-
matically search, measure, and store
signal levels on 32 channels. There are
two display modes: a bar-graph display
of eight channels on an LCD screen and
an LED display in dBmV or other engi-
neering units. To conserve its batteries,
the unit powers down automatically af-
ter a period of disuse. $1695. Leader
Instruments Corp, 380 Oser Ave,
Hauppauge, NY 11788. Phone (800) 645-
5104; (516) 231-6900. Circle No. 469

Test & Measurement Instruments

Frame-relay testers. The PC-based
Sherlock LT, 5400, and 5410 wide-area-
network protocol analyzers and moni-
tors now include a local-management in-
terface. The interface permits frame-
relay decoding and supports 7-level sys-
tem network architecture (SNA) decod-
ing, X.25 decoding, and synchronous
testing to 72 kbps. Asynchronous test-
ing is supported to 38.4 kbps, as are
bit- and block-error-rate testing. The
vendor offers a variety of plug-in inter-
faces that conform to various standards.
Frame-relay option, $895. Interna-
tional Data Sciences Inc, 501 Jefferson
Ave, Warwick, RI 02886. Phone (800)
437-3282; (401) 737-9900. FAX (401) 737-
9911. Circle No. 470

10-MHz-t0-20-GHz synthesized sig-
nal generator. At $32,500, the 83732A
costs 40% less than the vendor’s most
nearly comparable previous product.
The generator provides output power
of 10 dBm with harmonies below —55
dBc and spurious amplitude, frequency,
and pulse modulation below —60 dBec.
A digital pulse generator produces 25-
nsec-width pulses whose rise and fall
times are less than 10 nsec and whose
on/off ratios exceed 80 dB. An option
that improves the frequency resolution
to 1 Hz adds $2000. Delivery, 12 weeks
ARO. Hewlett-Packard Co, Box 58059,
MS 51L-SJ, Santa Clara, CA 95051.
Phone (800) 452-4844. Circle No. 471

Mixed-signal and digital IC testers.
The 82000M and 82000P are test sys-
tems for mixed-signal ASIC evaluation
and IC production testing, respectively.
The 82000 model D100X offers im-
proved pulse performance (relative to
that of the vendor’s 82000 model D100)
for testing of digital ICs at speeds to
100 MHz. Fully-equipped 128-channel
D100X system, approximately $325,000.
Hewlett-Packard Co, Box 58059, MS
51L-SJ, Santa Clara, CA 95051. Phone
(800) 452-4844. Circle No. 472

Spread-spectrum generator and
demodulator for ISA bus. The $2250
ST-101 is a direct-sequence generator;
the $3800 ST-102 is a programmable de-
modulator. Both boards let you pro-
gram binary- and quadrature-phase-
shift-keyed spreading sequences that
include as many as 256k chirps. Chirp
rates can range from 0.5 to 10 MHz.
You can order the boards for intermedi-
ate frequencies of 10.7 or 21.4 MHz. The

software provided with each board sup-

ports the simultaneous operation of four
boards of each type. Sigtek Inc, 4618
Dower Dr, Ellicott City, MD 21043.
Phone (410) 465-9192. FAX (410) 750-
3350. Circle No. 473

Board-test system. The GR179X
platinum test system is actually a ver-
sion of GenRad’s GR275X system that
accommodates customer-developed fix-
tures and test programs that originally
ran on GR179X systems two decades
ago. Conversion and verification of
GR179X programs takes 2 to 8 hours.
Upgrades of the system provide access
to the GR275X’s full capabilities, includ-
ing digital testing at a 20-MHz data
rate. The 128-channel system, from
$425,000. GenRad Inc, 300 Baker Ave,
Concord, MA 01742. Phone (508) 369-
4400, ext 2970. Circle No. 474

250W to 4-kW dynamic loads. The
IEEE-488-programmable DCL series of
electronic loads includes models with
power ratings of 250W, 750W, 1.5 kW,
and 4 kW; voltage ratings to 400V; and
current ratings to 600A. The units can
impose square-wave loading to 12 kHz
(sine-wave bandwidth is 34 kHz). When
operating in the constant-current mode,
the units can impose arbitrary-wave-
form loading. $2400 to $12,000. Transis-
tor Devices Inc, 274 S Salem St, Ran-
dolph, NJ 07869. Phone (201) 361-6622.
FAX (201) 361-7665. Circle No. 475

Calibration-automation software.
Met/Cal V3.0 for MS-DOS PCs gener-
ates, checks, and documents calibration
procedures; executes those procedures
in computer-aided or closed-loop modes;
records the results; and produces cali-
bration certificates and reports. The
software’s record-keeping procedures
comply with standards such as ISO 9000
and MIL-STD-45662A. V3.0 adds sup-
port for the vendors’ 5700A calibrator,
5790A measurement standard, PM 6680
counter/timer, 90-series Scopemeters
and handheld DMMs, and Hydra series
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Other 12-bit 1) MSPS ADCs cost so much,
youd think they came In a package like this.

Introducing the ADI671.
The first 12-bit, 1.25 MSPS ADC under $50.

If you wanted a high speed 12-bit 1.0 MSPS A/D converter, you had to pay up to $150
(1000s) for one of those precious packages.
But not anymore, thanks to the ADI671. Because our newest 12-bit monolithic fast
ADC lists for just $46.50 (1000s).
:;:;lzt;': :'/2: x::m, Yet even at this price, the ADI671 performs like a gem. It's 25% faster (1.25 MSPS),

:’:'fi:')s :::‘{::Ds::“zfe“ has the best S/N+D, and it's more complete and easier to use than any comparable ADC.
and-hold amplifier and Plus it's available in both DIP and surface mount packages.
;:’::s;::z: ::.;T;:h 4 For a data sheet, samples and more information on the AD1671, the A/D converter

tion (570 mW typ.) and is  t}, offers priceless performance at the absolutely lowest price, contact Analog Devices
available in 28-pin DIP or :
surface mount packages.  af 1-800-262-5643, or fax us your request at 1-617-937-1011. ANALOG

Or write us at the address below. DEVICES

Analog Devices, One Technology Way, PO. Box 9106, Norwood, MA 02062-9106. Distribution, offices and application support available worldwide.
Authorized North American Distributors: Alliance Electronics 505-292-3360  Allied Electronics 800-433-5700 © Bell Industries 310-826-2355  Future Electronics 514-694-7710 ® Hall-Mark Electronics
214-343-5000 ® Newark Electronics 312-784-5100 ® Pioneer-Standard Electronics 800-874-6633 » Pioneer Technologies Group 800-2271693  WYLE Laboratories 800-866-9953 ® Zentronics 416-564-9600
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Test & Measurement Instruments

data-acquisition instruments. Also in-
cluded is support for the Tektronix
SG5030 leveled sine-wave source.
$5750; upgrade for current users, $600.
John Fluke Mfg Co Inc, Box 9090, Ev-
erett, WA 98206. Phone (800) 443-5853.

Circle No. 476
Philips Test and Measurement, Bldg
TQIII-4, 5600MD Eindhoven, The
Netherlands. Phone local office.

Circle No. 477

Optical reference receivers. The
ORS series of reference receivers lets
you verify network compliance with the
SONET (synchronous optical network)
and SDH (synchronous digital hierar-
chy) standards. The ORS52 works with
the OC-1 51.84-Mbps standard; the
ORS156 works with the OC-3/STM-1
155.52-Mbps standard; and the ORS622
works with the OC-12/STM-4 622.08-
Mbps standard. You can select optical-
to-electrical converters with several dif-
ferent sensitivities. From $3995. Tek-
tronix Inc, Box 1520, Pittsfield, MA
01202. Phone (800) 426-2200.

Circle No. 478

2-channel analog scopes with
menvued user interface. The $1540 60-
MHz TAS 455 and the $2195 100-MHz
TAS 465 include such convenience fea-
tures as a ground trace that appears
on the sereen for a few seconds any time
you touch a channel’s position control,
and a trigger-level trace that appears
superimposed on the trigger waveform
whenever you adjust the trigger level.
Moreover, the scopes’ menu structure
is identical to that of the DSOs in the
vendor’s TDS series for all functions the
two series have in common. The scopes
come with an unusual 3-year warranty:
If, because of defects in materials or
workmanship, a TAS scope fails within
three years of purchase, the vendor will
replace it. Tektronix Inc, Box 1520,
Pittsfield, MA 01202. Phone (800) 426-
2200. Circle No. 479

National

presents

the most
important

EPROM
NEws 1N
recent
memory.

@National

Semiconductor
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Leads the Way in
High-Speed Analog Amps/Butfers

MONOCHROME & COLOR VIEU AMPLIFIERS

o Cable Drivers
o Distribution Amps

 Gain Blocks

Singles/Duals/Triples/Quads
P-DIP, SO-8

CIIBBT MODE VOLTAGE FEEDBACK II)EO BUFFERS
FEEDBACK VIDEO AMPS VIDEO AMPS BW VO $ @ 100 pe.

P/N BW $ @ 100 pc. P/N GBW § @ 100 pc. 70 MHz +160 mA 245 \
50MHz  2.80 | H2044 120MHz 180 180 MHz +160mA  2.95 /1/(,/7?

60MHz  3.90 2N H2284aa 120 MH, 295 100MHz +230mA 345 AR

50 MHz 4.95 H248 g 120 MHz 495 730 MHz +70mA  4.95 \

85 MHz 3.25 H2045 100MHz  1.80 T e A A

100 MHz  2.80 -‘ H2249ea 100 MHz 295 55MHz  +1.8A 6.79 v\?

: HIGH
wwe 82MHz 695 H2073 200MHz 495 90MHz  =1.8A  6.79 ~arun

200MHz 495 H2074 400MHz 525 Vo

D.C. RESTORATION

GENERAL PURPOSE HIGH-SPEED AMPS/BUFFERS AWPS

« High-Speed Signal Processing
« [nstrumentation
e Medical Instruments

* Sync & Color Burst
Processing

o Nulis D.C. Input Offset
During Back Porch
Period

FAST BUFFERS —
FAST AMPLIFIERS . T P/N BW $ @ 100 pe.
W S/R* $ @ 100 pc. P/N BW S/R* $ @ 100 pe. Wﬁ“m
200 6.95 H2004 350 MHz 2500 21.00 H4390 v 52 Mi 095
40 5.25 H2005 140MHz 1500  20.15
# 9Q) 5.25 H2081 sso0MHz 7000  40.00 . |
H2041 90 MHz 250 ; Al | Q&
% [ Wl
| 60 MHz 450 | Q’%
H2171  3GHz 1200 THE EL2044 single/EL2244 Dual
02038 1 GHz 1000 m IIIZ ‘MME m. III’S
| H2039  c00MHz 550 CK 0P
*Vius  **BW : B ONLY L5¢/MHz B Single or Split Supplies as Low as 2.5V
y ; W 325 V/us Slew Rate B $1.80 @ 100 pc. — P-DIP ($1.90 - SO-8)

W 120 MHz (-3dB) BW @ Gain=1 M Dual - $2.95 @ 100 pc. - P-DIP
B Drives Unlimited Load Capacitance




EDN-NEW PRODUCTS

Test & Measurement Instruments

Frequency synthesizers that change
frequency in 5 psec. You can set the
frequency of the 500D (1 to 500 MHz),
620D (1 to 620 MHz), and 1000D (0.1
to 1000 MHz) from the units’ front pan-
els or remotely via TTL BCD inputs.
An IEEE-488 interface is optional. You
can order the units with resolution as
fine as 0.1 Hz. The synthesizers switch
to within 0.1 radian of a new frequency
in 5 wsec, if the old and new frequencies
are above 10 MHz. A table look-up op-
tion provides phase-continuous switch-
ing and even faster transient response.
Single-sideband phase noise (1-Hz band-
width) is below —100 dBc 100 Hz from
the carrier and below —120 dBe 10 kHz
from the carrier. An optional oven-
controlled crystal oscillator is stable to
within 3 ppb/day and =10 ppb from 0
to 50°C. From $6610 to $12,145 (for a
model 1000D with 0.1-Hz resolution and
oven-controlled oscillator). Delivery,
six weeks ARO. Programmed Test
Sources Ine, Box 517, Littleton, MA
01460. Phone (508) 486-3008. FAX (508)
486-4495. Circle No. 480

IEEE-488 interface for HP Series 700
workstations. The SCSI488/H con-
nects to the SCSI port of a Hewlett-
Packard Series 700 Model 705 or 710
and enables the workstation to control
IEEE-488 instruments and peripherals.
The unit, which conforms to HP’s stan-
dard-instrument-control-library (SICL)
applications-programming interface,
transfers data at 1 Mbyte/sec. You can
daisy chain the interfaces to control as
many as 98 devices. $1495 including
SICL software. I0tech Inc, 25971 Can-
non Rd, Cleveland, OH 44146. Phone
(216) 439-4091. FAX (216) 439-4093.
TWX 6502820864. Circle No. 481

Generator of 65-psec-rise-time
7.5V pulses. The 10,070A produces
positive or negative pulses that have a
125-psec fall time and 1.5-psec jitter.
You can adjust the pulse width from

Long-term

memory Joss
cured.

COUNT ON LONG-TERM SUPPORT
FOR INDUSTRY-STANDARD EPROMS.

At National, we’'re committed to
EPROMs. Our 16-kbit to 4-Mbit solu-
tions employ an Alternate Metal
Ground (AMG) architecture to
P ensure the smallest non-volative
memory die size in the industry—
making them very cost-effective. And
that’s something you simply can't forget.

NM27C210

1-800-72-EPROM, Ext. 207

@National

Semiconductor

ELIMINATE WAIT STATES WITH OUR
NEW PROCESSOR-ORIENTED EPROMS.

With data float times of just 25ns, our
processor-oriented EPROMs have elim-
inated glue logic and wait states.
What's more, their advanced tim-
ing circuits optimize hold times, |
which removes the need for :
latches or buffers. Which is why you
should gravitate towards National.

NM27P210
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End the connector
compromise...

2. OPTIONS FOR 3, 7,9 AND 12 POSITIONS

3. NO SHOCK PLASTIC HOUSING

..in patient
momtormg
equipment

Only Hypertronics ends the compromise in quick- friendly circular connectors for medical, personal
disconnect plugs and receptacles...by combining computer and other equipment. End the connector
patient-proof design, economical plastic housings compromise by calling 1-800-225-9228, toll free.
and the reliability of military approved contacts in a

line of electrical connectors. HYPERTAC®:

Our injection-molded polycarbonate and
polysulfone housings completely shroud current-
carrying elements to avoid both reliability and
repair problems, as well as user hazards. Yet a
simple push-button release allows quick dis-
connects by untrained personnel.

The economically priced D Series connectors
are available in 3, 7, 9 and 12 position modules. Each
incorporates the Hypertac® low insertion force con-
tact for unique operational and cost efficiency.

Now you can have it all...in long-life, user-

Inserting pin into hyperboloid sleeve.

HYPERTRONICS CORPORATION

“New Horizons in Connectors”
16 Brent Drive, Hudson, MA 01749 (508) 568-0451 FAX (508) 568-0680
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Test & Measurement Instruments

100 psec to 10 nsec in 2.5-psec steps.
You can adjust the amplitude over an
81-dB range in 1-dB steps. The repeti-
tion rate, trigger delay, and baseline
offset are also adjustable. The front
panel includes a key pad and an LCD.
Suggested list price, $13,400. Delivery,
12 weeks ARO. Picosecond Pulse Labs
Inc, Box 44, Boulder, CO 80306. Phone
(303) 443-1249. FAX (303) 447-2236.
Circle No. 482

5'%-digit, 0.1-Hz to 16-MHz fre-
quency synthesizer. The 6.5x4.5X
0.75-in. SM-102 provides a TTL square
wave for a 50€) load. The unit has 8-
decade frequency ranges. Frequencies
are accurate to =10 ppm from 0 to 50°C.
Frequency stability of =1 ppm over
this range is optional. Following a com-
mand to change frequency, the unit’s
output settles within 10% of the new
frequency in 10 msec. $528 (1); OEM
qty available. Delivery, 30 to 45 days.
Syntest Corp, 40 Locke Dr, Marlbor-
ough, MA 01752. Phone (508) 481-7827.
FAX (508) 481-5769. Circle No. 483

AC/DC dielectric analyzer. The 1870
performs tests specified by agencies
such as the International Electrotechni-
cal Commission and Underwriters’
Laboratories. The unit measures insula-
tion resistance to >10"() at test volt-
ages to 500V de. The basic inaccuracy
is <1%, and the unit offers automatic
range selection and pass/fail detection.
All functions are accessible from the
front panel and from an IEEE-488 in-
terface. $8450. QuadTech Inc, 45 Main
St, Bolton, MA 01740. Phone (800) 253-
1230; (508) 779-8300. FAX (508) 779-
0247. Cirde No. 484

High-speed PS/2 interface for
benchtop IC test systems. The PS/2
HSI board lets you interface the ven-
dor’s ETS series testers to PCs that
use the Micro Channel Architecture
bus—for example, the IBM PS/2 series.
The interface, which costs less than

National
conSuMpLion at

all-time low

EXTEND BATTERY LIFE WITH 5V
EPROMS THAT CONSUME UNDER 10mA.

Now you can get the most out of your
in-line powered and battery-operated
designs with our new family of
high-performance 5V EPROMs.
F In fact, they're the only 5V solutions
S available today that consume under
“MOmA. So if you hunger for low-power

EPROM:s, call National for the lowdown.

NM27LC256

1-800-72-EPROM, Ext. 207

@National

Semiconductor

Data shows

memory excels
at three.

MAXIMIZE LOW-POWER DESIGNS
WITH STATE-OF-THE-ART 3V EPROMS.

Our latest EPROM innovations repre-
sent a major breakthrough for the m
world of low-power designs: e L
NM27LVO10
three volts. As a result, they’re ideal 4
for everything from PCs to slimline 4
mass storage and cellular phones
to consumer electronics. Now there’s
some data that’s truly unforgettable.

@National

Semiconductor

NM27LVO10
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CONDITIONED

“FRONT END”” POWER

, : 02).

1 Surge/spike protection per
Mil-Std-704D and

Mil-Std-1399.

DC OUTPUTS

24 to 300V available

- : (including 28V, 48V, 155V, 270V)
AC INPUTS

1d and 3¢ available

PB Series

'Eg* ,
IDEAL FOR USE oy
WITH DISTRIBUTED POWER <

DC-DC CONVERTERS AND SYSTEMS

Features include 600 watt low profile 2"

high package; lightweight, unpotted designs;
environmental performance to Mil-Std-810D; -55°C
to +85°C operation without derating; extended MTBF
greater than 350,000 hours...

Call toll free for additional technical information
and application assistance 1-800-421-8181 (in California 805/484-4221)

ARNOLD MAGNETICS CORPORATION

4000 Via Pescador, Camarillo, California 93012 ® Phone: (805) 484-4221 e Fax: (805) 484-4113
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$5000, lets the test systems run under
IBM’s OS/2, a true 32-bit operating sys-
tem. The vendor claims that using the
32-bit OS provides enhanced through-
put in comparison with operation under
a 16-bit OS. System prices, less than
$300 per pin. Hilevel Technology Inc,
2991 Dow Ave, Tustin, CA 92680.
Phone (800) 445-3835; (714) 573-1888.
FAX (714) 573-1899. Circle No. 485

Portable spectrum analyzers. The
HP 8560 E series includes a $26,000 unit
that operates from 2.9 GHz to 30 Hz, a
$31,000 unit that covers 6.5 GHz to 30
Hz, and a $36,000 unit that covers 26.5
GHz to 9 kHz (30 Hz optional). Below
1 GHz, phase noise is —113 dBe/Hz at
a 10-kHz offset from the carrier. The
units’ frequency references are accurate
to +270 Hz after a 5-minute warmup
and to =180 Hz after a 10-minute warm-
up. Hewlett-Packard Co, Box 58059,
MS 51L-SJ, Santa Clara, CA 95051.
Phone (800) 452-4844. Circle No. 486

Tunable laser sources. The 8167A op-
erates at wavelengths near 1300 nm; the
8168A operates in the vicinity of 1550 nm.
Each unit permits a =50-nm wavelength
adjustment. Accuracy is =0.1 nm; repeat-
ability is better than +0.05 nm. Resolu-
tion is 0.015 nm at 1300 nm and 0.02 nm
at 1550 nm. Each unit, approximately
$60,000. Hewlett-Packard Co, 19310
Pruneridge Ave, Cupertino, CA 95014.
Phone (800) 452-4844., Circle No. 487

Spacer for microwave wafer prob-
ing. The Microwave Wafer Spacer en-
hances the accuracy of probing-system
calibration and on-wafer measurements
by reducing errors from nonuniform,
multimode propagation. The quartz
substrate accommodates wafers to 4-in.
D. A plenum with laser-drilled vacuum
vias permits securing the DUT-spacer
ensemble to the wafer chuck. $850.
Tektronix Inc, Box 1520, Pittsfield,
MA 01202. Phone (800) 426-2200.

Cirdle No. 488

Memory

YOU CAITt
forget

EPROMSs from
National.

Our commitment to providing a broad
range of EPROMs is clearly outlined
by the matrix below. We've made sub-

stantial investments in updating our
fabs and processes in order to bring
you innovative solutions that deliver
unsurpassed performance. And that’s

really something worth remembering.

Standard Product Processor-Oriented
m 16kbit-4Mbit m 25ns Tpr eliminates wait states
m 100ns access times m 7ns Toy eliminates glue logic
m DIPs, PLCCs, OTPs, TSOPs = 120ns access times
m JEDEC Std Pin Config = DIPs, PLCCs, OTPs
—2K-512K x 8 (byte) = JEDEC Std Pin Config
—64K x 16 (word) —2K-512K x 8 (byte)
—64K x 16 (word)
5V Low-Current Low-Voltage
m Active current m33V =03V
—4.5mA m | ow current operation (lcc)
m Standby current —15mA & 20pA (standby)
—100pA = Low power
m 200ns access times —50mW & 33 W (standby)
m JEDEC Std Pin Config = 120ns access times
= TSOPs, PLCCs

For a free information kit and memory
databook, return the reply card, give
us a call, or fax us at 1-800-888-5113.

1-800-72-EPROM, Ext. 207

@ National

Semiconductor

©1992 National Semiconductor Corporation.
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Blue LEDs. The L200CWGB6 aqua-blue
LED is housed in a T-1-% package and
has a 150-med output intensity. The unit
is available in a clear narrow-beam style
and operates at a 20-mA forward cur-
rent. Operating wavelength equals 482
nm. From $12.50 (1000). Delivery, stock
to six weeks ARO. Ledtronics Inc,
4009 Pacific Coast Hwy, Torrance, CA
90505. Phone (310) 549-9995. FAX (310)
549-4820. Circle No. 423

b

el
b4

o 0
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Synchronizer. AstroSYNC/180 keeps
two shafts running at any desired speed
ratio without mechanical coupling. Us-
ers program a gear ratio A/B by simply
entering the numbers A and B on the
keypad or by using a remote command
via RS-422 or -485 communication. The
unit continuously monitors position and
computes the optimum de control sig-
nal, keeping the shaft speed synchro-
nized and the position matched. Multi-
ple units can be slaved together for mul-
tiaxis synchronization. From $700
(OEM qty). Astrosystems Inc, 6 Ne-
vada Dr, Lake Success, NY 11042.
Phone (516) 328-1600. TWX 510-223-
0411. Circle No. 424

Power module. MHW9002 Series
power modules are for use in telecom-
munications equipment. They operate
from a 5.8V supply and require only 5
mW of RF input power. The modules
are available in versions that cover four
frequency bands—the -1 version covers
824 to 849 MHz and outputs 31.5 dBm
min; the -2 version has an 870- to 905-
MHz operating range and a 31.5-dBm
output; the -3 version spans 890 to 915
MHz and outputs 32 dBm; and the -4
version operates at 898 to 925 MHz and
outputs 31.5 dBm. $18 to $21.20 (OEM

164 = EDN October 15, 1992
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qty). Delivery, 12 to 16 weeks ARO.
Motorola Inc, E114, 5005 E McDowell
Rd, Phoenix, AZ 85008. Phone (602)
244-3818. FAX (602) 244-4597.

Circle No. 425

Mounting board. The PB-16M8 16-
channel mounting board accepts two
Mini-8 series I/0 modules. The board
features industry-standard logic con-
nections through a 50-pin header con-
nector, 2A line fuses, LED status indi-
cators, and barrier strips for field-
wiring terminations. $58 (25). Gordos,
1000 N Second St, Rogers, AR 72756.
Phone (800) 726-0300; (501) 636-5000.
FAX (501) 636-2305. Circle No. 426

Terminal blocks. Series 88 and 89 ter-
minal blocks accept wire sizes of #12
through #30 AWG. Terminal spacing
is 0.2 in. and 5 mm for the 88 and 89
units, respectively. Both lines are avail-
able in vertical and right-angle versions
in lengths of 2 to 12 positions. The
blocks conform to VDE specifications.
$0.20 per position (250). Beau Inter-
connect Systems, Box 10, Laconia, NH
03247. Phone (603) 524-5243. FAX (603)
524-1627. Circle No. 427

Photoelectric sensors. The E3S sen-
sor features NEMA 4X and 6 ratings.
They are available in standard (-A) and
miniature (-B) versions in through-
beam, retroreflective, and diffuse re-
flective models. Response time equals
0.5 msec. From $80. Omron Electron-
ics Inc, 1 E Commerce Dr, Schaum-
burg, IL 60173. Phone (708) 843-7900.
FAX (708) 843-7787. Circle No. 428

Pressure gauge kit. This kit contains
interface circuitry that converts the
output of an MPX2100 pressure sensor
to a 0.5 to 4.5V output that is then
translated by a bar-graph display driver
to interface with a 10-segment LED
bar-graph display. The boards are de-

signed to provide a 15 psi, full-scale
pressure measurement. The kit con-
tains a completely assembled evaluation
board, application note, MPX2100 data
sheet, MC33274 data sheet, and a sen-
sor brochure. $75. Motorola Ine, 5005
E McDowell Rd, Phoenix, AZ 85008.
Phone (602) 244-5395. FAX (602) 244-
5680. Circle No. 429

Flex circuit connectors. F'PC connec-
tors allow vertical or right-angle con-
nection of flexible etched cable, flat flex
cable, and flexible printed circuits to a
pe board. The right-angle versions mate
with either side of the cable. The verti-
cal unit has a detent that holds the ac-
tuator in the open position to provide
a zero-force insertion. The connectors
are available with 4 to 30 positions.
$0.38 to $0.80 (250,000). Delivery, six
weeks ARO. AMP Ine, Box 3608, Har-
risburg, PA 17105. Phone (800) 522-
6752. Circle No. 430

Grommet edging. Spring-Fast com-
posites are clad with a polymer that en-
sures abrasion resistance and provides
electrical insulation. The product is rec-
ognized by all certification groups and
meets all Bellcore flammability require-
ments. The edging easily snaps into
place to cushion cable pathways
through metal wall slots and along cabi-
net edges. $2.72 per grommet ft. Device
Technologies Inc, Box 968, Framing-
ham, MA 01701. Phone (508) 877-4233.
FAX (508) 877-8179. Circle No. 431

Crystals. These crystals operate over
arange of 6 to 30 MHz and have a + 150-
ppm pulling range from nominal load
capacitance. Room-temperature fre-
quency tolerance equals +10 ppm. The
units are housed in a leaded package
measuring 0.53x0.434 x0.18 in. $4.80
(100). Delivery, six weeks ARO. Stan-
dard Crystal Corp 9940 E Baldwin Pl,
El Monte, CA 91731. Phone (800) 423-
4578. FAX (818) 443-9049. Circle No. 432
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Enclosures. Ratiopac cases can be used
as desktop units or as 19-in. rack-
mounted enclosures. All dimensions are
identical to a 19-in. subrack for mount-
ing bus-structured backplanes and plug-
in units from the front or rear. The
cases will accommodate a 3U unit in a
3U case or a 6U unit in a 6U case. The
line includes a variety of widths in 3
and 6U heights. From $124 for a 3U
unit. Schroff Ine¢, 170 Commerce Dr,
Warwick, RI 02886. Phone (800) 451-
8755; (401) 732-3770. FAX (401) 738-
2904. Circle No. 433

Power transistor. The MRF10031 is
designed for common base-amplifier ap-
plications in military and commercial
transmitters. The unit will provide a
9.5-dB gain operating from 36V and will
handle 10-psec pulses at a 50% duty cy-
cle for a period of 3.5 msec. The transis-
tor will output a minimum of 50W pk
over its operating range of 960 to 1215
MHz. $95.50. Delivery, stock to 12
weeks ARO. Motorola Inc, MD 56-102,
Box 52073, Phoenix, AZ 85072. Phone
(602) 244-3818. FAX (602) 244-4597.
Circle No. 434

MOSFETs. The Si9420DY and Si9410DY
are rated for 200 and 30V, respectively.
The units are housed in 8-pin surface-
mount packages and are mounted on
low thermal-impedance copper lead
frames, which allow the units to dissi-
pate 2.5W. The Si9410DY features a
4.5V gate drive. Si9410DY, $0.77;
Si9420DY, $0.46 (OEM qty). Siliconix
Inc, 2201 Laurelwood Rd, Santa Clara,
CA 95054. Phone (408) 988-8000.

Circle No. 435

Adapter. Model ANC-9232P adapter
accepts 14 x 14 pin-grid-array devices
with as many as 132 pins and converts
the layout to wire-wrap pins. The unit
is available with 3-level wire-wrap pins
or 0.18-in. gold-plated machine pins.
The units feature labeled test points for
each of the 132 pins and two LED status

Components & Power Supplies

circuits that provide a visual indication
for user-selected signals. $115. Antona
Corp, 1643% Westwood Blvd, West Los
Angeles, CA 90024. Phone (310) 473-
8995. FAX (310) 473-7112.  Circle No. 436

Power transformers. SPW-2300 Se-
ries units are rated for 12 VA and have
outputs ranging from 5 to 230V ac. In
addition to shrouded primaries, each
transformer has insulating anchor and

crossover tapes. Each unit is totally im-
mersed in 100% solid epoxy to with-
stand aqueous and solvent pe-board
cleaning processes. $5 (OEM qty).
Prem Magnetics Inc, 3521 N Chapel
Hill Rd, McHenry, IL 60050. Phone
(815) 385-2700. Circle No. 437

Interface module. The PE-65745 is a
surface-mount 10Base-T isolation inter-
face transformer. The transfer-molded

THE ENGINEER'S ULTIMATE PROGRAMMER

The SUpports
more packages.

Starting at just $2995,* the 3900
family of programmers gives you
more for the money. The 3900
offers the broadest package support
including TSOPs, QFPs over 100
pins, PCMCIA cards, PL.CCs, LCCs,
JLCCs, SOICs, and PGAs. Its flex-
ible universal socketing technology
easily accommodates all of these
packages, today and in the future.
And, the 3900’s 88 universal pin
drivers provide full functional test

*U.S. list price only.

for the highest reliability.

To hear more reasons why the
3900 is the engineer’s ultimate pro-
grammer, call today. We’ll send you
a FREE copy of our popular Wall
Chart of Programmable Devices.

1-800-3-DatalO

(1-800-332-8246)

DATA 1/0

CIRCLE NO. 95
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part operates with Level One’s LXT901
and Fujitsu’s MB86961 transceiver
chips. The unit withstands infrared and
vapor-phase reflow soldering. The unit
meets the IEEE-802.3 standards and
FCC/VDE emissions requirements.
$2.25 (1000). Pulse Engineering Inc,
Box 12235, San Diego, CA 92112. Phone
(619) 674-8100. FAX (619) 674-8262.
Circle No. 438

Socket. The Correct-A-Chip pro-
grammed socket lets you incorporate ad-
ditional circuitry within the socket en-
velope to create a semihybrid daughter
board. The socket lets you lay out function
sites on mother boards, and various plug-
in functions can then be socketed into the

EDN-NEW PRODUCTS
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sites. To upgrade designs, you replace
the original ICs with newer devices that
have better performance; the socket
easily converts from one package style
to another. $15 (500). Delivery, four to
six weeks ARO. Aries Electronics Inc,
Box 130, Frenchtown, NJ 08825. Phone
(908) 996-6841. FAX (908) 996-3891.
Circle No. 439

Capacitors. These polypropylene de-
vices have 1 and 2% tolerances and are
available in values ranging from 0.001
to 10 pF. The devices come with work-
ing voltage ratings of 67, 135, 270, and
660V ac and 100, 200, 400, and 1000V
de. Operating range spans —55 to
+105°C. $1 (1000) for 1% units. Deliv-
ery, 8 to 10 weeks ARO. Electrocube,
1307 S Myrtle Ave, Monrovia, CA
91016. Phone (818) 301-0122.

Cirde No. 440

Board connectors. Model 301B-
48TRU connectors are designed to con-
nect pe-memory-upgrade boards for HP
Laserjet printers. Contacts are rated
for 1A at 500V ac. Contact and insula-
tion resistance equal 30 mQ and 10°(Q,

respectively. The insulators carry a
94V-0 UL rating. Operating range
spans —55 to +105°C. Oupiin Amer-
ica, 26821 Reuther, Unit D, Santa
Clarita, CA 91361. Phone (805) 252-
4760. FAX (805) 252-9214. Circle No. 441

Solid-state relays. The HSSR-8060
and -8400 operate as single-pole, nor-
mally open switches. The 8060 can
switch loads of 28V de, 24V ac, or 48V
de. They have a 1.5A rating and a 0.4Q)
on resistance. The 8400 will switch 110
or 220V ac loads. It has a 6Q on resis-
tance and a 300-mA current rating.
HSSR-8060, $3.65; HSSR-8400, $3.47.
Hewlett-Packard Co, Box 58059, Santa
Clara, CA 95052. Contact local sales of-
fice. Circle No. 442

Rechargeable battery. These nickel
hydride batteries have 40% more capac-
ity than similar-sized NiCd units. The
batteries can be charged in 1 hour and
have a wide discharge range,—20 to
+60°C. Life is specified as 500 charge-
discharge cycles. The units are avail-
able in cadmium-free standard cells and
high-capacity versions that contain

We Bui O% Of Our Memory Cards.

You never have to wait

when Mitsubishi makes

your memory cards.

Memory card manufacturing and

is always a front-runner in next-
generation memory densities and
technologies. So, we consistently

offer our cards in the highest memory

,,,,,,,,,
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didii
.........
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densities and in the current versions
of PCMCIA, JEIDA and JEDEC
standards. As a technology leader
in ASICs, Mitsubishi also supports
custom card requirements. :

Since we don’t have to wait for
our ICs, you won't have to wait for
your cards.

delivery schedules are directly propor-
tional to availability of the ICs that
go inside. At Mitsubishi, we produce
100% of our own DRAMSs, SRAMs,
flash memory, EEPROMs, OTPROMs,
MROMs and peripheral circuitry in
our own fully automated manufacturing
facilities.

Ranked among the world’s top ten
semiconductor suppliers, Mitsubishi

2= MITSUBISHI

Call (408) 730-5900, ext. 2214. ELECTRONIC DEVICE GROUP

CIRCLE NO. 93
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0.4% cadmium. AA cells, $6.50 (1000).
Varta Batteries Inc, 300 Executive
Blvd, Elmsford, NY 10523. Phone (914)
592-2500. Circle No. 443

Transistors. The high-speed GF IGBTs
have BV ;5 ratings of 600 to 1000V and
have a fall time of 0.5 to 0.8 psec. Low-
conduction-loss GL models also have a
600 to 1000V BV s rating and a fall
time of 1 to 1.5 psec. Current ratings
range from 25 to 55A for GF units and
30 to 75A for the GL devices. From $9
to $28 (100). Advanced Power Technol-
ogy, 405 SW Columbia St, Bend, OR
97702. Phone (503) 382-8028.

Circle No. 444

Resistor networks. These gull-wing
resistors come in narrow (Series
4K00T), medium (Series 4800T), and
wide (Series 4400T) types. The narrow-
body units are available with 8, 14, and
16 pins with a resistance range of 10
to 100 kQ. The medium-body units are
available with five tolerances and come
in 14-, 16-, 18-, and 20-pin versions. The
wide-body units are housed in 16- and
20-pin packages. From $1.76 (OEM
qty). Bourns Networks Inc, 1400 N
1000 W, Logan, UT 84321. Phone (801)
750-7333. Cirde No. 445

Circuit breaker. The SSP-21120 solid-
state power controllers replace circuit
breakers. The line includes versions
rated for 40, 60, and 80A at voltages
as high as 28V de. Fault and I*t trip
characteristics can be factory set. The
controllers have a 6.3-m() on-resistance
and dissipate only 12W. A built-in test
monitors the status of both the internal
and external circuitry in real time. Op-
erating range spans —55 to +85°C.
From $1295. ILC Data Device Corp,
105 Wilbur Pl, Bohemia, NY 11716.
Phone (516) 567-5600, ext 7419. FAX
(516) 567-7358. Circle No. 446

Ribbon connector. The metal-shell,
right-angle ribbon connectors in the
Lyte Series have a 0.085-in. pitch and

Components & Power Supplies

are available with 14, 24, 36, and 50
contact positions. The connectors have
sturdy bail latches for secure locking.
Operating range spans —55 to +105°C.
$1 to $3. Delivery, stock to six weeks
ARO. Cinch Connectors, 1500 Morse
Ave, Elk Grove Village, IL 60007.
Phone (708) 981-6000. Circle No. 447

Optical data link. This optical data link
comprises the FTM-8500 transmitter,
the FRM-8500 receiver, and the FCC-

2000 link controller. The link will accom-
modate data transmission speeds of 100
Mbps to 1.5 Gbps over distances of 500m.
Bit error rates are <10, and laser-
light source life is specified at 200,000
hours. The transmitter and receiver
modules consume <1W of power and
operate from 5 and 12V supplies. The
modules work with standard multimode
fiber. FTM-8500, $310; FRM-8500, $300;
FCC-2000, $60. Finisar Corp, 3515
Edison Way, Menlo Park, CA 94025.
Phone (415) 364-2722. Circle No. 448

The meets

more standards.

Starting at just $2995,* the 3900
family of device programmers gives
you more for your money. Whether
you're concerned with safety, noise,
ESD, EMI, or reliability, the 3900 lets
you rest easy. It has been approved
by internationally recognized safety
organizations such as TUV and CSA,
and complies with the strictest EMI

packages—in any environment.

To hear more reasons why the
3900 is the engineer’s ultimate pro-
grammer, call today. We’ll send you
a FREE copy of our popular Wall
Chart of Programmable Devices.

1-800-3-DatalO

(1-800-332-8246)

and ESD standards— VDE 0871B

and [EC 801-2. So, it can program
more devices and support more

*U.S. list price only.

DATA 1/0
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True-color PC RAMDAC. The Bt485
provides 75-, 85-;, 100-, and 135-MHz
video bandwidth to work with 1280 x
1024-pixel graphics. It offers 16.7 mil-
lion colors in 24-bit true-color mode and
is compatible with VGA, superVGA,
Windows-based systems, Targa, and
Macintosh standards. The chip connects
directly to the video-RAM frame buffer,
and it provides the serialization and
timing logic. A TTL on-chip clock
doubler eliminates the need for ECL
logic. The 75-MHz version, $22.65 (100).
Brooktree Corp, 9950 Barnes Canyon
Rd, San Diego, CA 92121. Phone (619)
452-7580. FAX (619) 452-1249. TLX
383596. Circle No. 401

Dual comparator. The SPT9691 fea-
tures a common-mode input-voltage
range of —4 to +8V and a maximum
propagation delay of 3 nsec. The dual
comparators use JFET input stages,
which have typical input bias currents
of £0.1 nA. The 3-dB bandwidths of
each device track each other and are
typically 300 MHz. The open-loop gain
is 60 dB, and the input capacitance is
1 pF. The 20-pin plastic leaded chip car-

Integrated Circuits

rier, which operates from 0 to 70°C,
$16.40 (1000). Delivery, four to six
weeks ARO. Signal Processing Tech-
nologies, 1510 Quail Lake Loop, Colo-
rado Springs, CO 80906. Phone (800)
643-3778, ext T78; (719) 540-3914. FAX
(719) 540-3970. Circle No. 402

Instrumentation amplifier. The
INA114 instrumentation amplifier pro-
vides 50-uV offset voltage; 0.25-wV/°C
offset voltage drift; 2-nA input bias cur-
rent; 115-dB CMRR; 3-mA quiescent
current; and =40V input overvoltage
protection. A 3-op-amp design fits into

an 8-pin DIP that operates from +2.25
to +18V. $3.25 (1000). Burr-Brown
Corp, Box 11400, Tucson, AZ 85734.
Phone (800) 548-6132; (602) 746-1111.
FAX (602) 889-1510. Circle No. 403

Computer chip set. The EF8290WB
chip set consists of two 160-pin plastic
quad flatpacks--the 82EC392 bus con-
troller and the 82EC495 system control-
ler. The chip set works with 386DX,
486SX, and 486DX pPs running at 20
to 50 MHz. You switch to a 386 pP
mode by connecting a pin to V_. The
chip set has 64-, 128-, 256-, and 512-
kbyte cache-memory sizes. The chip set
also works with the Weitek 3167 and
4167 coprocessors. $24 (100). Efar Mi-
crosystems Inc, 800 Charcot Ave,
#110, San Jose, CA 95131. Phone (408)
943-1688. FAX (408) 943-1689.

Circle No. 404

Low-voltage 80C51 pC. The 80CL51
is pin-for-pin compatible with the 80C51
microcontroller (nC). It operates from
1.8 to 6V dc and oscillator frequencies
from de to 3.58 MHz. The CMOS chip
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draws 50 pA when operating at 1.8V
and 32 kHz; when operating at 3V and
3.568 MHz, the chip draws 2.5 mA.
Power-down current draw is 10 pA
when operating at 1.8V. The 80CL51
has eight more external interrupts than
an 80C51 nC and can wake the control-
ler from power-down mode. DIP ver-
sion, $3.20 (10,000). Signetics Co, Box
3409, Sunnyvale, CA 94088. Phone (408)
991-2000. Cirde No. 405

FPGA family. The ATT1CO05 and
ATTI1C11 are the first members of the
Optimized Reconfigurable Cell Array
(ORCA) FPGA family; they have densi-
ties of 5000 and 11,000 gates, respec-
tively. The ORCA family has densities
ranging from 3000 to 20,000 gates and
clock rates as fast as 80 MHz. Configur-
able look-up tables in each logic block
optimizes logic utilization. ATT1CO05,
$240; ATT1C11, $710 (100). AT&T Mi-
croelectronics, 52A1.040420, 555 Union
Blvd, Allentown, PA 18103. Phone (908)
T71-2788. Circle No. 406

H-bridge motor driver. The PWR-
82341 has two MOSFET H-bridge out-
put stages that deliver 10A peak and
5A continuous current. The output
stages can switch at 50 kHz and operate
from a 100V de supply voltage. A her-
metically sealed metal package occupies
2.5 in.* of board space. Internal logic
for the two output phases prevent si-
multaneous turn-on of upper and lower
transistors. The device operates from
—55 to +125°C. $510. Delivery, from
stock to 90 days ARO. ILC Data Device
Corp, 105 Wilbur Pl, Bohemia, NY
11716. Phone (800) 332-1772; (516) 567-
5600, ext 7419. FAX (516) 567-7358.
Circle No. 407

Ferroelectric RAM. The FM 1208 is a
4-kbit nonvolatile ferroelectric RAM or-
ganized as 512 X8 bits. It uses 1.5-pm
silicon-gate CMOS technology. The chip

Integrated Circuits

operates from a 5V supply and con-
sumes a maximum power of 44 mW.
The I/0 ports are TTL compatible, and
the operation is synchronous on the
high-to-low transition of CE signal. The
read and write cycles are symmetrical
and have a read-access time of 250 nsec.
$2.95 (1000). Ramtron International
Corp, 1850 Ramtron Dr, Colorado
Springs, CO 80921. Phone (800) 545-
3726; (719) 481-7000. FAX (719) 481-
9170. Circle No. 408

FPLA and PLD. The GAL6002B-15L
PLD (programmable logic device) is an
upgrade to the company’s GAL6001
field-programmable logic array (FPLA).
The chip operates at a maximum fre-
quency of 75 MHz and has a propagation
delay of 15 nsec. The architecture fea-
tures individually configurable macro-
cells and provides more registers. The
GAL26V12B-10L is an upgrade to the
GALCV12-15L. The chip operates as
fast as 105 MHz and has a propagation

No Noise

Is Good Noise

The SR560 Low-Noise Preamplifier

is the ideal voltage amplifier for the
most demanding applications. With
a low 4 nV/NHz of input noise, even
the smallest signals won’t get lost.
Two adjustable signal filters, each
configurable as high or low pass,
attenuate unwanted interference.
Internal batteries provide operation

$1895

4 nV/NHz input noise
1MHz bandwidth

Gain variable to 50,000
AC or DC coupled

isolated from the AC line.

And the best news of all, the SR560
is priced at only $1895, including

remote interface. Whether you

need lower noise, higher gain, or

greater bandwidth, call Stanford
Research Systems and take a
closer look at the SR560.

True differential or single-
ended input

2 configurable signal filters

Selectable gain allocation

100 dB CMRR

Line/Internal battery
operation

Remote interface
= e ——————— ]

S e

e

p— 1 m—

Stanford Research Systems

1290 D Reamwood Avenue, Sunnyvale, CA 94089
TEL (408) 744-9040 FAX 4087449049

CIRCLE NO. 101
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delay of 10 nsec. In DIPs, GAL6002B-
15, $9; GAL26CV12B-10, $8 (1000).
Lattice Semiconductor Corp, 5555 NE
Moore Ct, Hillsboro, OR 97124. Phone
(503) 681-0118. FAX (503) 681-3037.
TLX 277338. Cirde No. 409

3.3V DRAMs. This set of four 4-Mbyte
dynamic RAMs operate from 3.3V. The
devices come in versions having 70- or
80-nsec access time and typically con-

Integrated Circuits

sume 190 mW for a 70-nsec access time.
The devices feature page and early
write access modes. They consume 1.8
mW in standby mode, and they have a
self-refresh mode. The M5M4V4160,
M5M4V4170, and M5M4V4260 have a
256k x 16-bit organization. The M5M-
4V4800 has a 512k X 8-bit organization.
$28 (100). Mitsubishi Electronics
America Ine¢, 1050 E Arques Ave,
Sunnyvale, CA 94086. Phone (408) 730-

5900. Cirde No. 410
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Variable-gain amplifier. The CLC522
amplifier integrates a 2-quadrant multi-
plier, two input buffers, and an output
current-feedback op amp to implement
a variable-gain amplifier in a 14-pin
DIP. You need two external resistors
to set the maximum gain from 2V/V to
100V/V. The gain-control range is 40
dB from the maximum setting. At 10V/
V gain setting, the bandwidth is 165
MHz. $9.26 (1000). Comlinear Corp,
4800 Wheaton Dr, Fort Collins, CO
80525. Phone (303) 226-0500. FAX (303)
226-0564. TLX 450881. Circle No. 411

Low-voltage SRAMs. The DS2016 is
a 2k x 8-bit static RAM (SRAM), and
the DS2064 is an 8k x 8-bit SRAM. Both
devices operate from 2.7 to 5.5V. At
3V the standby current is less than 50
nA. Access times are 300 nsec when
operating at 3V and 150 nsec when op-
erating at 5V. The devices operate from
—40 to +85°C and come in 600-mil
DIPs or 300-mil SOIC packages. In
DIPs, DS2016, $3.30; DS2064, $7
(1000). Dallas Semiconductor, 4401 S
Beltwood Pkwy, Dallas, TX 75244.
Phone (214) 450-0448. FAX (214) 450-
0470. Circle No. 412

Flash PLD. The Flash PALC22V10D is
an electrically erasable and reprogram-
mable 22V10 PLD. The chip has a 10-
nsec propagation delay and draws 90
mA from a 5V supply. You can program
the part using standard PLD program-
mers such as ABEL, PLDesigner,
LOG/iC, and CUPL. You can erase and
program the part with the Cypress
QuickPro II programmer running ver-
sion 2.078 or higher. The 24-pin DIP,
$15.55 (100). Cypress Semiconductor,
3901 N First St, San Jose, CA 95134.
Phone (408) 943-2600. Circle No. 413

Sampling A/D converters. The ADS-
188 and ADS-188A are 12-bit sampling
A/D converters in 24-pin DIPs. The hy-
brids operate as fast as 5 MHz and con-



sume 1.8W operating from =15 and 5V
supplies. Typical harmonic distortion is
—73 dB, and the signal-to-noise ratio
is 66 dB. The ADS-118 has 3-state out-
puts, and the ADS-118A features direct
adjustment of offset and gain errors.
The operating temperature ranges from
0 to 70°C. $203. Delivery, stock to six
weeks ARO. Datel In¢, 11 Cabot Blvd,
Mansfield, MA 02048. Phone (508) 339-
3000. FAX (508) 339-6356. Circle No. 414

Communications chip sets. The
PHY1001 and PHY1002 2-chip sets pro-
vide fax, modem, voice, and caller-ID
functions. They operate at 14,400 bps,
which conforms to V.32bis data and
V.17 fax standards. Both chip sets in-
clude voice compression as standard.
The PHY1002 is a reduced-part version
of the PHY1001 for low-power applica-
tions. The PHY1002 consumes 450 mW
operating and 80 mW in sleep mode.
PHY1001, $40; PHY1002, $50 (1000).
Phylon Inc, 4027 Clipper Ct, Fremont,
CA 94538. Phone (510) 656-2606. FAX
(510) 656-0902. Cirdle No. 415

Clocked FIFO memories. This series
of memories operates as fast as 67 MHz.
The SNT4ACT7813, SNT4ACT7805,
and SN7T4ACT7803 have 64 x 18-bit,
256 x 18-bit, and 512 x 18-bit organiza-
tions, respectively. The architecture
synchronizes the output- and input-
ready flags to the read and write clocks,
respectively. SNT4ACT7813-40DL,
$15.60; SN7T4ACT7805-40DL, $18.10;
SN74ACT7803-40DL, $20.50. Texas In-
struments Inc, Semiconductor Group
(SC-92047), Box 809066, Dallas, TX
75380. Phone (214) 995-6611, ext 3990.

Circle No. 416

1-GHz frequency synthesizer. The
UMA1016xT integrates a 1-GHz pre-
scaler to synthesize frequencies in the
500-MHz to 1-GHz range. The device
can change frequencies within 100 psec.
Two separate divider-ratio registers
permit the IC to switch from transmit
to receive frequencies without reload-
ing data. A 5-Mbps, 3-wire serial inter-
face passes channel information to the
chip. $3.60. Philips Semiconductors,
Box 218, Bldg BAF-1, 5600 MD Eind-
hoven, The Netherlands. Phone 40
722091. FAX 40 724825. Circle No. 417

Synchronous buck regulator. You
can combine the Si9150CY synchronous
buck regulator controller with a

EDN-NEW PRODUCTS

Integrated Circuits

MOSFET half-bridge to implement a
7.5W, 3.3V, or 5V power supply. The
chip operates from a 6 to 16.5V de input
voltage and features dual 100-mA out-
put drivers. You can use a switching
frequency as fast as 300 kHz. The chip
has overcurrent protection and a low-
current standby mode. $2 (OEM qty).
Siliconix Power MOSFET, 2201 Lau-
relwood Rd, Santa Clara, CA 95054.
Phone (800) 554-5565, ext 1400.

Circde No. 418

Measured Efficiency
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GET MORE

FROM OHMITE!

More Selection. More Performance.
More Reliability.

Ohmite’s advanced surface mount power
resistor design gives you the broadest g
selection in the industry:

m Six Power Ratings — 0.8 to 3.0 watts

B Five Package Sizes

B Two Mounting Styles — Pedestal
and Recessed Foot Mount

m Three Construction Types — Film, *
Wirewound, and Power Film

® Wide Ohmic Range -.005 ohm to
10 Megohm

B Vide Tolerance Choice — 0.1% to 5%

Rectangular You get even more Recessed
shape from Ohmite with full foot mount
:i;rg&n?gs compatibility to major

special vacuum pick and

pipettes. place equipment and

our patented flexible
J-bend terminations
which reduce solder
joint breakage due to

B.Rd thermal expansion Standard
™ and vibration. pedestal mount

™~ Flexible
J-bend

v
s T TP T

Your answer to Surface Mount Power Resistor Technology is Ohmite.
Tel 708-675-2600 Fax 708-675-1505

OHMVITE

Since 1925, Ohmite Manufacturing Co. has been in the forefront of innovative electronic component
technology. Progressive and competitive, Ohmite maintains a tradition of quality and service.

Ohmite Manufacturing Co., 3601 Howard St., Skokie, IL 60076 Tel 708-675-2600 Fax 708-675-1505
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: TOY PROGRAM "__REAL PROGRAM LT

SIZE
DHRYSTONES | EXECUTION CNODE o | TIME | o

| 9 TIME | ¢ i A
oy mﬁm SEC. snﬁn BYTES | sewno | MIN. | BeninD

SEC.
SIERRA SYSTEMS mm | 75:’27 P
MICROTEC RESEARCH 6.49 | 13% = m%:’
OASYS,/GREEN HILLS m I g
48 19098 | 65% | 7.03 23% | 301524 | 6% | 16.48 225%

9.47 | 65% | 313360 10% | 16.93 234%

INTROL |
SOFTWARE DEV. SYS. |0 (12| 16415 | 93%

68000 Compiler
Benchmark Results

Sierra Systems undefeated on the 68040. 68332 and 68010 standings also available.
Two benchmarks were selected, Dhrystone 2.1 For more detailed results, additional informa-

(the Toy program) and the Sierra Systems tion, and a competitive edge for your products,
production C compiler (the Real program). call 800-776-4888.
The Compﬂer was Selected because bOth 1tS Won/Lost Record: For each benchmark, the compilers’ run-time geﬁormances were

Size a'nd Comp leXlty are r epr esent&tlve Of i eal' Dhrystones and Execution Time columns on scoreboard.)
World apphcatlons, Compilers: GNU 2.0, Intermgtn'cs 8.0, Introl 3.06, Microtec Research 4.2d,

The S.ler{‘a C M Compﬂ_er (_iehvers unCh_aHenged the Pé, except for GNU and Oasys/Green Hills, which were run on the Sun. Running
Compﬂatlon tlmeS Wlth mdustry leadlng run- the Sierra Systems compiler on both host systems allowed the Sun times to be
. : . scaled to PC time for the scoreboard.
time performance on all apphcatlonS. Add our Target: Motorola VME167, 25 MHz 68040 with caches enabled.
equally fast QuickFix™ source-level debugger, o
: : aw
and you have a package with all the quality, &a-
)
Spe,ed’ a.nd ease-of—use demanded by tOda’y S 6728 Evergreen Avenue, Oakland, California 94611
design teams. Tel (510) 339-8200 Fax (510) 339.3844
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Synthesis tools. For designing pro-
grammable logic, the PLDesigner-XL
family works with VHDL (VHSIC-
Hardware-Description-Language) lan-
guage entry or an extended version of
Minc’s Design Synthesis Language. The
software is available in three configura-
tions. The Prodigy Series includes the
Mine language input and offers single-
device software from $2995. The Profes-
sional Series offers multiple-device par-
titioning and schematic interfaces from
$4995. The Virtuoso Series has VHDL
input and the choice of any two CPLD-
(complex PLD) or FPGA-(field-pro-
grammable-gate-array) device libraries
from $8995. Minc Ine, 6755 Earl Dr,
Colorado Springs, CO 80918. Phone
(719) 590-1155. Circle No. 449

Thermal analysis software. The Cir-
cuit Board Thermometer version 2.0
has translators for P-CAD, PADS-
PCB, Tango, and Orcad circuit-board-
layout programs. The Windows soft-
ware performs conduction, conduction
with natural convection, forced convec-
tion, and transient thermal analyses.
The software interpolates temperature
and heat-flow contour plots. $2475.
Lakeview Software Corp, Laurel
Lakes Executive Park, 8377 Cherry
Lane, Laurel, MD 20707. Phone (301)
317-0726. FAX (301) 317-05817.

Circle No. 450

C compiler and development tools.
C Transition Pack consists of a compiler
and development tools for migrating C
applications from version 1.0 to 2.0 of
Solaris. Transition packs for C+ +,
Pascal, and Fortran are available. C
version, $995; others, from $1995. Sun-
pro, 2550 Garcia Ave, Mountain View,
CA 94043. Phone (415) 960-1300. FAX
(415) 969-9131. Circle No. 451

MMIC element library. Generic
Smart Library is a user-definable
MMIC (monolithic microwave inte-
grated circuit) element library that can
be customized for virtually any analog
GaAs-IC foundry. You can fit the pa-
rameters for each library model to
match the characteristics of the foun-
dry. The library exactly synchronizes
electrical element models with physical
MMIC element layout representations.
From $12,000. Eesof Inc, 5601 Lindero
Canyon Rd, Westlake Village, CA
91362. Phone (800) 343-3763; (818) 991-
7530. FAX (818) 991-7109. TLX 384809.

Circle No. 452

Model-development software. The
Modeltools software package provides
on-demand models for development of
fully functional hardware simulation for
board and system designers. The soft-
ware features easier data entry, auto-
matic generation of model software, and
model verification. It requires the LM-
family hardware-modeling system on
the network. $9000. Logic Modeling
Corp, 1520 McCandless Dr, Milpitas,
CA 95035. Phone (408) 957-5200. FAX
(408) 945-9181. Circle No. 453

Software development tools for
R3000. The cross-software development
tool kit for the Mips R3000 family of
RISC (reduced-instruction-set-com-
puter) processors runs on PC-DOS and
Unix. It includes an ANSI C compiler,
libraries in source code, an assembler,
a linker, a locator and a debugger. The
compiler works with both hardware and
software floating-point operations.
Processor-specific optimizations include
register allocation, peep-hole optimiza-
tion, leaf-function handling, and func-
tion inlining. Complete tool kit, from
$6990; individual components, from
$1750. Boston Systems Office/Task-
ing, Norfolk Pl, 333 Elm St, Dedham,
MA 02026. Phone (617) 320-9400. FAX
(617) 320-9212. Circle No. 454

Object-oriented design on Mac
CASE. Macanalyst and Macdesigner
3.3 let you apply object-oriented-design
methods to development projects in
computer-aided software engineering
(CASE). Other features include real-
time extensions, data modeling, screen
prototyping, requirement database, and
global data dictionary. The software re-
quires at least 4 Mbytes of RAM and
system 6.0, 7.0, A/UX 2.0, or later.
Macanalyst/Combo, $995; Macanalyst/
Expert, $1595; Macdesigner, $995.
Educational pricing available. Excel
Software, Box 1414, Marshalltown, TA
50158. Phone (515) 752-5359. FAX (515)
752-2435. Circle No. 455

Digital-signal-processing software.
The Monarch series of DSP software
comprises four packages. Digital Filters
provides finite-impulse-response (FIR)
and infinite-impulse-response (IIR) fil-
ter-design methods. Adaptive Filters
offers adaptive algorithms for single
and multidimensional signals. Siglab is
a signals and systems laboratory for
DSP to simulate and test designs. Code
Generators implement digital filters on

DSP pPs. Adaptive Filters, $399; Digi-
tal Filters, Siglab, and Code Generator,
$99 each. The Athena Group Inc, 3424
NW 31st St, Gainesville, FL 32605.
Phone (800) 741-7440; (904) 371-2567.
FAX (904) 373-5182. Circle No. 456

Speech-synthesis-integration tool
kit. The Sound Bytes Developer’s Kit
is a library of subroutines. You use it
with the company’s Sound Bytes soft-
ware, which allows you to incorporate
speech synthesis into new and existing
applications. The software, written in
C, converts text into speech and is
available for the Macintosh with 2 Mby-
tes of RAM and system 6.0.x or higher.
From $3750. Emerson and Stern Asso-
ciates Inc, 10150 Sorrento Valley Rd,
Suite 210, San Diego, CA 92121. Phone
(619) 457-2526. Circle No. 457

Modem evaluation software. For
most industry-standard modems, Taskit
provides ready-to-run evaluation scripts
for the latest requirement from EIA
and CCITT; new test procedures can
be added to the package. Modem types
covered include V.Fast, V.32bis, V.32,
V.22, V.22bis, and Bell 212A. Software
with sample test documentation and re-
sults, $2450. Telecom Analysis Sys-
tems Inc, 34 Industrial Way E, Eaton-
town, NJ 07724. Phone (201) 544-8700.
FAX (201) 544-8347. TWX 510-601-
5535. Circle No. 458

Microprocessor development tools.
A set of development tools for Mo-
torola’s 16-bit 68000 and 68302 micro-
processors include Validate/XEL inte-
grated debugger, an optional optimizing
C compiler, an instruction-set simula-
tor, and EL 1600 emulator. The tools
are based on the company’s emulation-
link architecture, which provides net-
work accessibility and a high-level-
debugging capability. Each tool, priced
separately, $2000 to $15,050. Applied
Microsystems Ine, Box 97002, Red-
mond, WA 98073. Phone (800) 426-3925;
(206) 882-2000. FAX (206) 883-3049.
Circle No. 459

CAE tool for MS-Windows. Previ-
ously known as Simulab, Simulink is a
computer-aided engineering tool for
simulating nonlinear dynamic systems.
This version uses the Simulink/Matlab
open architecture, simulation, model-
ing, analysis, and design. The software
can be “linked” or integrated with other

EDN October 15, 1992 = 173
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products in windowing systems such as
Windows, OSF/Motif, X Windows, and
Macintosh. $3995. The Math Works
Ine, Cochituate P, 24 Prime Park Way,
Natick, MA 01760. Phone (508) 653-
1415. FAX (508) 653-2997. TWX 910-
240-5521. Cirde No. 460

Scientific graphing package. Plotit
2.0 converts data into charts and graphs
for analysis. It accepts data from dBase

CAE & Software Development Tools

database files, Excel or Lotus 1-2-3
spreadsheet files, or ASCII files.
Fastfont technology provides outline
fonts and access to third-party fonts.
You can choose from more than 60 2-or
3-D or SPQC (Statistical Process Qual-
ity Control) graphs including pie
graphs, pareto charts, bubble graphs,
and fence plots. $495. Scientific Pro-
gramming Enterprises, Box 669,
Haslett, MI 48840. Phone (517) 339-
9859. FAX (517) 339-4376. Circle No. 461

Incredibly
Small

TOYOCOM's
SMD SAW
Filter for

Cellular Phones

It's a bit of an under-
statement to simply say that
our new SMD SAW filter is

small. Because at 4.8 mm x
5.5 mm x 1.7 mm and with an .
extremely low insertion loss of 2.5 dB typi-

cal, the TQS-729D is about 1/1000th the size of a

traditional ceramic filter.

With more than 50 years of experience, and an unwavering commitment to R&D,
TOYOCOM is uniquely qualified to develop products that far surpass comparable devices
in terms of quality, dependability and longevity. And size.

When it comes to synthetic quartz crystal SMDs for computer 1nd communication

applications, TOYOCOM answers the call.

Find out more about our growing family of standard products.
Call 1-800-TOYOCOM today. Call direct: (708) 593-8780 in Chicago;

TOYOCOM

(714) 668-9081 in Los Angeles.

riMIiNG 'S

RS SRS

"HIN G

CIRCLE NO. 113
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Table-driven cross-disassembler.
The XDASM table-driven cross-disas-
sembler for more than 20 common proc-
essor families allows you to add tables
for future processors. The software
automatically assigns label names, de-
blocks subroutines, inserts assembler
directives, and provides multiple cross-
reference tables. It also allows full con-
trol of the disassembly using a separate
TAG file. $249. Data Sync Engineering,
Box 146, East Stroudsburg, PA 18301.
Phone (717) 421-1977. Circle No. 462

PLD design software. MacAbel 4.1
provides PLD design on the Macintosh.
Based on Data I/0O’s Abel package, the
software reads in a high-level-language
description of a circuit. It then auto-
matically optimizes the logic and con-
verts it to a programmer load file that
can be used by any JEDEC-compatible
programmer. $1995. Capilano Comput-
ing Systems Ltd, 960 Quayside Dr,
Suite 406, New Westminster, BC V3M
6G2, Canada. Phone (800) 444-9064; in
Canada, (604) 522-6200.  Circle No. 463

Logic-synthesis software. The Bench-
kit utility aids users in determining the
capabilities of PLD and FPGA synthe-
sis software. The utility generates ran-
dom Boolean equations in the format
required as input for most universal pro-
grammable-logic tools. You specify para-
meters to control the generation of the
random equations. Free. Minc Ine, 6755
Earl Dr, Colorado Springs, CO 80918.
Phone (719) 590-1155. Circle No. 464

Recovery software for Unix. Bart,
backup and recovery software for Unix
networks, provides file recovery,
backup capability, multiple-volume
backups, and multiple backups per
tape. Licensing fees, $399 to $49,995.
Raxco, 2440 Research Blvd, Suite 200,
Rockville, MD 20850. Phone (301) 258-
2620. FAX (301) 330-5756. Circle No. 465

ICE for NEC V40 and V50. The UEM
in-circuit emulator for NEC’s V40/50
microprocessors consists of a full-
featured emulator and a source-level de-
bugger for C. The debugger works with
many compilers and assemblers, includ-
ing those from Microsoft, Borland, and
Intel. The software works with both 8
and 16-bit versions of the processors.
$7000. Softaid Inc, 8300 Guilford Rd,
Columbia, MD 21046. Phone (800) 433-
8812; (410) 290-7760. Circde No. 466
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This advertising is for new and current products.

Please circle Reader Service number
for additional information from manufacturers.

NHCROCONTROLLERS

¢ G Programmable
 Data Acquisition -
« Control / Test
 Excellent Support
« From $159 Qty 1

« New Keyboard
Display Modules

Use our Little Giant™ and Tiny Giant™ miniature control-
lers to computerize your product, plant or test department.
Features built-in power supply, digital 1/0 to 48+ lines,
serial 1/0 (RS232 / RS485), A/D converters to 20 bits,
solenoid drivers, time of day clock, battery backed
memory, watchdog, field wiring connectors, up to 8 X 40
LCD with graphics, and more! Our $195 interactive Dy-
namic C™ makes serious software development easy.
You're only one phone call away from a total solution.

Z-World Engineering
1724 Picasso Ave., Davis, CA 95616
(916) 757-3737 Fax: (916) 753-5141
Automatic Fax: (916) 753-0618
(Call from your fax, request catalog #18)

CIRCLE NO. 230
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““The Best 8051 Emulator’’

5 ft. cable

8051

PC based emulators for the 8051 family

8031, 8032, 8051, 8052,

SEE EEM 91/92
Pages D 1300-1303

, 80532, , 8344,

752, 8751, 8752, DS5000 + CMOS ... more.

W PC plug-in boards or RS-232 box.

W Up to 33 MHz real-time emulation.

W Full S level Debugger P C-variable support.

W 64 bit wide, 256k deep trace, with time stamp.

W Bond-out/hooks pods for 8051, 83C552, 83C451, 83C652,
83C751, BOC515/80C517, 83C752, 8XC51FA/FB/FC, and more.

CALL OR WRITE FOR FREE DEMO DISK!
Ask about our demo VIDEO

51 E. Campbell Avenue | Call 408-378-2912
nDHaU Campbell, CA 95008 Nohau's 24-hour

FAX (408) 378-7869 information center to
CORPORATION (408) 866-1820 receive info via your FAX|

JOYSTICKS &
TRACKBALLS

For the
OEM

Complete line of precision low profile
designs with optional features to suit most
requirements. Both panel mount and desk-
top models available.

» Competitive Prices

+ American Made Quality

" CHPRODUCTS
970 Park Center Drive
= Vista, CA 92083
__products St

CIRCLE NO. 231

CIRCLE NO. 232

Best Value in the World
Jor

5

DAY TURN
PRINTED CIRCUIT PROTOTYPES

LAYERS 1 2 | 384 | 586 | 788
15 | $212 | $265 | $581 | $715 | $850
SOUARE[ 30| 240 | 300 | 658 | 815 | 983
up | 60| 283 | 354 | 775 | 954 | 1034
T0 90| 325 | 407 | 891 | 1097 | 1304

120 350 442 949 | 1092 | 1417

B 5PIECES x 1.34
B 10 PIECES x 1.67

DISCOUNTS

EXTRAS

B Photo Plotting 0 _ 0,

B Testing 10/° 5/0

B Gold Contacts - $50 W CoD B NET 10

B 25% - Below 8 Mil W CREDIT CARD
& : SALES

FOR MORE INFORMATION CALL OR FAX
Ken Bahl
Sierra Circuits, Inc
Phone (408)735-7137 FAX (408)735-1408 Modem (408)735-9842

CIRCLE NO. 233

UNIVERSAL PROGRAMMER, EMULATOR & TESTER

TUP-400 $745.00 “E“
TUP-300 $575.00

W New improved hardware and
software.

W The most complete PC-based
Universal Programmer. Programs
PLD (PAL, GAL, FPL, EPLD, PEEL, MAX,
MACH. ...), E(E) PROM (up to 16 Mbit),
Flash EPROM, BPROM, Special PROM, MPU
(B7XX, 68XX, Z8, PSD301, PIC16XX, TMS320EXX,

UPD75PXXX, HDB37XXX. ..).

W Covers DIP, PLCC, QFP, SOP, and PGA with 8 to 84 pins. Gang
Programming adapters available also.

W EPROM EMULATION capability.

W Tests digital ICs and DRAMs (SIMM/SIP adapter available).

W Free software updates and new devices added upon request.

B IC Manufacturers’ approval.

W 1 year warranty, 30 day money back guarantee.

Supports Motorola

and PIC MICROS, CALL TODAY
WSI PSD 3XX, MAX FOR MORE INFORMATION.
and MACH. Distributors are welcome!

S .0 L 1S 3 dieY T 3 A T

Tribal Microsystems Inc.

44388 S. GRIMMER BLVD. FREMONT. CA 94538
Il TEL: (510)623-8859

FAX: (510)623-9925

CIRCLE NO. 234

EPROM EMULATION SYSTEM

The Most
Flexible
EPROM
Emulator
You Can Get
Today!

= Emulates up to 8
4-Megabit EPROMS
through one standard
serial port.

® Downloads 2-Megabit  for IBM PC and

H Accepts Intel Hex,
Motorola S-Record
and Binary files.

= Software available

programs in less than

23 seconds.

W Allows you to examine

and modify individual

bytes or blocks.
ORDER TODAY--IT'S EASY

CALL OR FAX FOR MORE INFORMATION

Incredible Technologies, Inc
(708) 437-2433
‘ (708) 437-2473 Fax

Visa and MasterCard accepted.

compatibles.

m Base 27256 EPROM
System $395.00. Other
configurations available.

CIRCLE NO. 235

To advertise in Product Mart, call Joanne Dorian, 212/463-6415
EDN October 15, 1992 = 175




FuLLy INTEGRATED, EAsY TO Usg, ANALOG CIRcuIT
SimuLaTion ENviRONMENT, FROM ONE VENDOR, FEATURING:

A powerful SPICE simulator performing AC, DC, and Transient,
analyses, extensive model libraries, schematic entry, graphical
waveform processing. Complete systems start at under $1000.

CIRCLE NO. 236

IND-286 SBC

AT Compatible DISKLESS
SBC Includes DOS in ROM

Complete 16MHz 80C286 Single Board
Computer for embedded PC appli-
cations features a 4M-byte PROMDISK
disk emulator with battery back-up and
an MS-DOS 3.3 compatible disk oper-
ating system in ROM.

Features Include:

O 4M-byte DRAM O XT Size Board
QO Keyboard Port 0 80287 Socket
Q2COM, 1LPT QO WatchDog
3 IDE Disk Port Timer
01 4M PROMDISK I Floppy Port
3 100% PC/AT 3 Optional Vide:

Compatibl D Bd.

Other Products:

* IND-88 PC/XT Single Board Computers
* PROMDISK III & IV Disk Emulators

* FlexScan I & II Bar Code Decoders

S8S Sam= Mmicro

EEEE == computer |
EEE = specidlists, inc.
2598-g fortune way vista, ca 92083
phone: 619/5698-2177 fax: 619/598-2450

mm= e

FINALLY

One tool to satisfy all your
firmware development needs

PROMICE is a universal system.
*Develops code for any microprocessor
*Complete, real time, source level debugging
*Host software for DOS, Unix, Mac, VMS
*Non intrusive on your target system
*Simply plugs into any ROM socket

PROMICE aiso supports Turbo Debugger,

C_thru_ROM, FreeForm, GDB, and more.

PROMICE

...the affordable solution.

Grammar
Engine
Inc.

TEL: (614) 899-7878
West: (415) 750-0219
FAX: (614) 899-7888

CIRCLE NO. 237

CIRCLE NO. 238

TECI announces a special product offer.
Until December 1 you can purchase our
TECICE In Circuit Emulator and our

MCPM-3 Programmer as one package for
$999.00. (This is a $1490.00 Value).

Both systems contain features found only on
more expensive systems. Each system can be
purchased separately at their regular prices.
Both systems are backed by our 6 month parts
and labor warranty.

Hundreds of satisfied customers tell us the only
thing inexpensive about our development tools is
the price. Call today to place your order or to
receive a free catalog.

TECE” [ ™ iimhah ™ |
The Engineers Collaborative,Inc.

RR# 3 Box 8C Barton,VT. 05822 USA
Tel: (802) 525-3458 Fax: (802) 525-3451

ISA & EISA
THEORY & OPERATION

Here are the timing specifications for the ISA, EISA, and
E-ISA busses explained in text, diagrams, and tables. Ed
Solari, author of our famous "AT Bus Design", covers every
type of cycle: memory access, DMA transfer, refresh, and
bus master arbitration. He explains in detail how sources
and destinations of different data widths (8, 16, and 32 bits)
can operate with each other in any combination.

"“ISA & EISA Theory & Operation" defines each bus signal
line, and how it functions for different types and lengths of
cycles. You will learn how to use wait states and data byte
swapping to accomodate resources of various types. And
you will see the effect that bus terminations, pull-up values,
and signal distribution methods have on the bus timing.

Order now! This hard-bound book, containing over 500
pages and hundreds of diagrams and tables, is only $89.95.
It is without a doubt the most important ISA and EISA bus

design reference.
ANNABOOKS

15010 Avenue of Science, Suite 101

San Diego, California 92128
1-800-462-1042 619-673-0870 619-673-1432 FAX

CIRCLE NO. 239

CIRCLE NO. 240

EP-1140
E/EPROM PROGRAMMER
$895.00

EP-1140 B Pl s

{ Supports all EZEPROM:s from 2716 to 8 Mbit, includ-
ing 16-bit wide EPROMs

! Supports all derivatives of the 87C51 family of
pcontrollers from AMD, INTEL and SIGNETICS

{ Contains a built-in file editor for editing EPROM data
in Hex, ASCII, Binary

Works with any speed PC via the parallel printer port
Qualified be Intel, NS, Signetics and others

Includes lifetime FREE software updates via BBS

Call 1-800-225-2102 for a lit packet and demo disk
MADE IN THE USA

i g S g Y g I
BPMICROSYSTEMS

The Engineer's Programmer™

Houston, Texas 77043-3239 * (713) 461-9430 * (713) 461-7413

CIRCLE NO. 241

N U URE S

DC/CAD

introducing...
Super High Density Router
(Complete with Schematic & PCB EDITOR)

Features the following powerful algorithm & capability:
« Rip-up and Retry

« Pre-routing of SMT components
« Real-Time via minimization

« Real-Time clean up passes

o User defined strategies

* Window 3.0 capability as DOS Task
« 1-mil Autoplacer and Autoplanning
« Two-way Gerber and DXF

« Automatic Ground Plane w/ Cross Hatching
« Complete w/ Schematic & Dolly Libraries

« Optional simulation capability & protected mode for 386 users

* PCB LAYQUT SERVICE AT LOW COST *
LEASE PROGRAM & SITE LICENSE AVAILABLE

MBDESIGN
@ COMPUTATION k¥
1771 State Highway 34, Farmingdale, NJ 07727
(908) 681-7700 « (908) 681-8733 (FAX)
“DC/CAD...The focal point of future CAD market”

CIRCLE NO. 242

1991-1992 handbook features
86 pages of the latest infor-
mation on our complete line

of communication, data ac-
quisition and waveform syn-
thesizers.

1-800-553-1170

662 Wolf Ledges Parkway
Akron, Ohio 44311
(216) 434-3154

CIRCLE NO. 243

CMOS 186

Single Board Computer
Runs C or QuickBASIC ™ Programs

Powerful 16-bit computer directly executes
EPROM's containing any C or BASIC .EXE file
NO LOCATORS! Software includes multi-tasking,
multi-drop comm, PID control, OPTOMUX.™

10, 12, 16 MHz 80C 186
e CMOS design

e 512K RAM

® 384K EPROM

» STD BUS Expansion

* COMI RS232/485

e COM2, LPT]

* RTC Avail

» 80C187 Avail

* OEM discounts

h

3447 Ocean View Blvd., Glendale, CA 91208
(818) 244-4600 FAX (818) 244-4246

CIRCLE NO. 244

To advertise in Product Mart, call Joanne Dorian, 212/463-6415
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ADVIN versus DATA I/0
* Data I/0 and Model 2900: reputable company,
dependable equipment, supports 40-pins. Software
updates: fair amount.
* Advin and PILOT-U40: reputable company,
dependable equipment, supports 40-pins. Software
updates: free via electronic BBS

ADVIN SYSTEMS INC.
Smaller Company, Better Service
800-627-2456, 408-243-7000, Fax 408-736-2503

CIRCLE NO. 245

RS-232/GPIB-488 SOLUTIONS FOR INSTRUMENTATION
PROGRAM STORAGE & TRANSFER NEEDS

The Easi-Disk Simplies Your Data Acqisition,
Transfer, and Retrieval Needs Completely
IBM/MS-DOS PC Compatible
* RS-232, GPIB-488, 8-Bit Parallel. RS-485, RS-422, and
other Interfaces
Host or Manual Controls
Remote Polling
~.3%" and 5%" Floppy Disks or Removable RAM
Stand-Alone, Rackmount or “Built-In" OEM
110VAC, 220VAC. 6VDC, 12VDC, or Battery Operation
Stand-Alone Price is $795, Controller Card Price is $495,
in Singles with Quantity Discounts
Application Notes Available
ADPI “One for All" Tape Backup System Featuring
160 Meg of Storage for Multiple PC Backup.

ANALOG & DIGITAL PERIPHERALS, INC.
i P.O. BOX 499
(1 AD .I);l l TROY, OHIO 45373
Laded PHONE 513/339-2241
( FAX 513/339-0070
CIFICLE NO. 246

8051 68HCTT COPB 68HCOS

User Ioce
Features

3 = Eosy tolearn & use

= Windowed interface -
user configurable

= FAST! Download --
<3 sec. typ. at 115KB

= Source level debug

= A 4K frame trace buffer with advanced searching capabiliies.

m iceMASTER connects easily to your PC, requires no disassembly or expansion slofs.
Works on any PC (DOS or 0S/2), ), MicroChannelor EISA. Even laptops!

™ Broad support of derivative devices.

# Rental and 10-day trials available.

= Now virtual memory and mouse support.

 Call today for free demo disk and ask about a free
8051 Macro Assembler! (800) 638-2423

M 3
‘ —Co poration b:“('os

Qi

Metolink Corporation PO. Box 1329 Chandler, Az 852441329
Phone: (602) 9260797 FAX: (602) 9261198 TELEX: 499B0SOMTLNK

CIRCLE NO. 247

SOLID STATE DISK

* BOOTABLE

* VERSATILE

* SIMPLE

* COMPATIBLE

* DURABLE

* FAST

* RELIABLE

* ANOTHER SEALEVEL/
ANNABOOKS INNOVATION

SEALEVEL SYSTEMS

PO BOX 830
SLALEVEL LIBERTY, SC 29657

803-843-4343

CIRCLE NO. 248

TOP DRAWER™

HOT-PLUGGABLE
CONNECTORS

» Hot pluggable capability

e Currents to 200 amps

» Insertable/removable contacts
« Solder, crimp & board mount

« Off-the-shelf industry standard
* SMPS compatible

PO. Box 1885, Fremont, CA 94538
nooocu mmnmn COMPANY  Phone (510) 490-4200 FAX (510) 490-3740

CIRCLE NO. 249

PC POWER SUPPLY MONITOR

Designed as a diagnostic aid for PC/XT/EISA sys-
tems, the Wintek PC Bus Power Monitor Card
($195) provides a quick way of checking the power
supply in a personal computer. LEDs provide a real-
time indication of power quality, as well as remem-
bering momentary out-of-tolerance operation. A
deluxe model ($249) has an audible alarm, a system
clock monitor, and a refresh signal monitor.
1801 South Street

w 'I "B‘ Lafayette, IN 47904

Phone: (800) 742-6809 or (317) 448-1903
CIRCLE NO. 250

®  Wintek Corporation

Free Catalog

The World’s Largest Collection of Adapters &

Accessories for VLSI/Surface Mount Devices
® Emulator Pods & Adapters @ Debugging Accessories

@ Debug Tools
® Programming Adapters
® Socket Converters

@ Prototyping Adapters
e Custom Engineering
Emulation Technology, Inc. ET

2344 Walsh Ave. Santa Clara, CA 95051
Phone: 408-982-0660 FAX:408-982-0664

CIRCLE NO. 251

R&M Prediction
and FMECA Software

Powertronic Systems offers software
to predict reliability, maintainability and
FMECA. Since 1982, hundred of users
have selected from our large, versatile,
integrated software family for military
and industrial equipment,electrical or
mechanical. Program highlightsinclude:
visible assembly hierarchy, defaults and
library data, extensive report sorting.
user defined reports, what-if and derat-
ing analysis, and concurrent engineer-
ing datalinks.

MIL-HDBK-217 DTRC-90/010

MIL-HDBK-472 MIL-STD-1629
MIL-HDBK-338 MIL-STD-7568B
Bellcore NPRD-91

===—= POWIRTRONIC
= === SYSTIMS, INC.

13700 Chef Menteur Hwy.
New Orleans, LA 70129

504-254-0383 + FAX 504-254-0393

CIRCLE NO. 252

FREE DEMO DISKS

See why over 20,000
engineers rely on SCHEMA
for their design needs.
v Schematic Capture

v PCB layout & routing

v Simulation
v PLD design

Call 800-553-9119

L SOV

801 Presidential * Richardson, TX 75081 |
(214) 231-5167 * FAX (214) 783-9072

CIRCLE NO. 253

To advertise in Product Mart, call Joanne Dorian, 212/463-6415
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Looking for a Quality
Programmer?

2 ™ o
E“POT Digitally Controlled

i Potentiometers
SPRINT Universal Programmers
* Allow Automated System Adjustments , MacABEL :
Call now and find out why Sprint is the « Nonvolatile Wiper Position Storage BLD Desigri omthe appic Maciniogh]
H H H Data |/O's industry-standard ABEL PLD d ki i
faSteSt grOW.Ing 84 pln programmer n o b P CMOS Technol available on the Macintosh, exclusively 152985;:;:096(:;:;&@‘
North America. ow Fower echnology + Use Boolean and integer equations, state machines and truth tables
T c y to describe yDurBdeflgn . Comm\;mcatt:s dl;ecﬂy wrth‘ agy ssArrLa_I[EPRLE
. programmer + Best device support in the industry, includiny :
Tel 800/722-4122 FAX 206/883-8601 for a free SHipetis fompensdia AMD, ATMEL, CYPRESS GOLDJED HARRIS, VUCSTWH\;TCEt L/g\TTICE
§ R NATIONAL, RICOH, SAMSUNG, SGS, SIGNETICS, SSS, T, VTl and
demo disk * Improve System Reliability others « Interactive "in-circuit' schematic entry and simulation when

used with DesignWorks

s M s * Through Hole & Surface Mount Packages Call (800) 444-9064 Today for your free Demonstration Kit!
H Capilano Computin
Xicor : sy

North America Inc. ® ) e AR B g 000 s
CIRCLE NO. 254 CIRCLE NO. 255 CIRCLE NO. 256

END WARPAGE WITH
PI;JC'\)‘:EVREARl\?I\AnIéR PAGE STIFFENERS

Digital Voice Module

PAL
GAL
EPROM
EEPROM
FLASH

MICRO $475.00

5ns PALs

4 MEG EPROM (8 & 16 bit » Rigidize boards during, after assembly DM1000LP-1 ($25, EPROM chip extra)
29\/10 & 260V12( GALs ) « Prevent vibration and shock damage. . E}gsba"jk“{:f;i‘;:g‘t‘;‘ig’;zgégg;ﬁf;"‘Ce
* One-step installation means no hardware * Up to 256 seconds of message (8M-bit EPROM)

Parts added at your request « Use as a ground, or carry up to 64 amps y digitized by using our VP88O digitization board
2 . Totallyself-contained, single-voltage requirement
Free software updates on BBS Send for Circuit Components Board "1 u/l\ standby current, gfefgt for battery operation
; Stiffeners Appli i in. * Built-in 3W power amplifier
Powerful menu driven software eCsircupi’t) (I:Coar::;:nBM:Ellln * Many other models available, call for brochure
ents inc.
Call (201) 808-8990 2400 S. Roosevelt St ELETECH ELECTRONICS, INC.
. . 3 2 1262 East Katella Avi , Anaheim, CA 92805
I“ Link Computer Graphics, Inc Tempe, AZ 85282 Tel: 714-385-1707 Fax: 714-385-1708
369 Passaic Ave, Suite 100, Fairfield, NJ 07004 fax: 808-8786 602/967-0624
CIRCLE NO. 257 CIRCLE NO. 258 CIRCLE NO. 259

PROTECT YOUR INVESTMENT!

MAINTAIN PRODUCTIVITY! ABEL-PLD: Save $1000 on

Software utility that allows for

o sl oo Logic desien for less. our entry-level logic system.
(= <
e . ® [ncludes the 212 ® Full-hex keypad
Available for most major ® 150 PLD ® [ntelligent Multi Programmer for extensive ('(llitinq
CAD/CAM and PCB architectures synthesis and with logic module, ® Optional EPROM
software programs supported (more u])t;mlzntmn ABEL-PLD™ and and microcontroller
than 4000 devices) ® Upgradable to PROMIink™ I.td Y 2
Easy - Simple - Guaranteed m Uses ABEL™ full-featured ABEL PC Interface X
Hardware Design Software Software
Programs start at $99.00 U.S. Description ® Supports 20-
Visa and Mastercard Welcome Language 1-800-3-DatalO and 24-pin CMOS 1-800-3-DatalO
(ABEL-HDL™) (1-800-332-8246) logic devices (1-800-332-8246)

Call or Fax for more Information

/r,) Call Data 1/O" *US. list price only. r' Call Data 1/O® *US. list price only.

SfeSoft Symsnw finc, Direct today Direct today to

202-1100 Concordia Ave. Phone (204) 669-4639 e to order order the 2 12

e A A R {4 e s e =94 ABEL-PLD. DATA 1/0 Logic System, DATA 1/0
CIRCLE NO. 260 CIRCLE NO. 261 CIRCLE NO. 262

To advertise in Product Mart, call Joanne Dorian, 212/463-6415
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EDN-CAREER OPPORTUNITIES

1992 Recruitment Editorial Calendar

Issue Ad
Issue Date Deadline Editorial Emphasis
EDN Products Nov. § Oct. 22 COMDEX/WESCON SPECIAL ISSUE ® Special Supplement: Design for Portability

& Careers ® Microprocessors ® Wescon/Comdex Hot Products ® CAE Software ® Diversity Special Series

EDN Nov. 12 Okt 22 COMDEX/WESCON SPECIAL ISSUE @ Integrated Circuits ® Test & Measurement
Magazine ® Design it Right Series—Part IV
WESCON '92 Oct. 9 A free page available to all advertisers running a full page in 2 out of 3 Wescon issues

SHOWGUIDE &
PRODUCT SPOTLIGHT

EDN Products Nov. 19 Nov. § CAE Software ® EDN's “Innovation Crusade’—Winners Coverage ® Communications

& Careers Technology ® Regional Profile: So. California, Nevada

EDN Nov. 26 Nov. § 19th Annual Microprocessor Directory ® ASICs ® Sensors ® EDN’s “‘Innovation Crusade'—
Magazine Winners Coverage

EDN Products Dec. 3 Nov. 19 ICs & Portable Computers ® Power Sources ® Laptops/Portables ® Low-power Design

& Careers ® Regional Profile: Massachusetts, New Hampshire

EDN Dec. 10 Nov. 19 INTERNATIONAL PRODUCT SHOWCASE—Vol. 1 ® Power Sources ® ICs &
Magazine Semiconductors ® Software ® Hardware & Interconnect

EDN Dec. 24 Dec. 3 INTERNATIONAL PRODUCT SHOWCASE—Vol. II ® Computers & Peripherals
Magazine ¢ Components ® Test & Measurement ® CAE

Call today for information on Recruitment Advertising:
East Coast: Janet O. Penn (201) 228-8610
West Coast: Judy Telander (310) 826-5818
National: Roberta Renard (201) 228-8602

SPELLMAN
< HIGH VOLTAGE ELECTRONICS CORPORATION

Spellman, a leader in High Voltage Power Supply Technology
has immediate openings for two talented individuals in
Engineering.

Electrical Engineer: BSEE or MSEE

8to 10 years experience. Candidate will support development
of X-Ray Power Supplies for Industrial and Medical applications.
Background mustinclude extensive experience in High Power
(BKW-100KW), High Voltage (1KV-165KV) Power Supply Design.
Candidate must have a working knowledge of Resonant Con-
verter Topologies. Experience with Programmable Logic
Devices (PLD’s) a plus. Experience with X-Ray tubes and
systems a plus.

Electro-Mechanical Designer:
8to 10 years experience. Candidate’s Design background must
include extensive Auto-CAD or related experience as applied
to sheet metal and plastics development for High Voltage Power
Supplies. The candidate will also have a working knowledge
in the use of P-CAP’s for schematic entry and P-CAD for P. C.
Board design. Mechanical Engineering Degree a plus.

Spellman is an equal opportunity employer and offers com-
petitive salaries and benefits including a 401(K) plan. For im-
mediate consideration, please forward your resume and salary
history to:

Spellman High Voltage Electronics Corp.
7 Fairchild Ave.
Plainview, NY 11803
Attn.: Personnel Department

THIS IS THE LAST TIME
YOU'LL BE BOXED IN.

Our VME and Futurebus+ technology is happening faster than
ever. With applications such as workstations, simulators, ro-
botics, telecommunications and other real-time applications
using SPARC® and 680x0, and 80x86 technology, our growth
is racing ahead.

So we need people who have some thoughts on BUS technology
and ways to apply it. If you can imagine some great new ideas, we
have the stability and resources to let you run with them, and we
promise not to box you in.

SR. STAFF DESIGN ENGINEER

Design current and future single board computer products using
the latest high performance microprocessors, SCSI controller,
LAN controller and DRAM devices. Along with a BSEE (MSEE
preferred), the qualified candidate will have an understanding of
high speed logic design using CMOS, TTL, BiCMOS and BTL
logic families. Eight to ten years of board level design experience
is required.

Force Computers is a privately held company. As such, we offer
our employees competitive compensation packages and excellent
benefits. Please send your resume to: Human Resources, Force
Computers Inc., Dept. EDN1092, 3165 Winchester Blvd.,
Campbell, CA 95008. We are an equal opportunity employer.
SPARC is a registered trademark of SPARC International, Inc.

R XCE

COMPUTERS Inc.
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Your
Future
starts

Here

Magazine
N Edition

nock,
nock.

In EDN’s
Magazine
and News
Editions,
opportunity
knocks all
the time.

ED
News
Edition
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Professional Profile

Announcing a new placement service
for professional engineersl!

To help you advance your career. « Your identity is protected.
Placement Services, Ltd. has Your resume Is carelully
formed the EDN Career News screened to be sure it will not
Databank. What is the Dalabank? It be sent to your company or

Is a computerized system of malch- parent organization.

ing qualified candidates with posi-
tions that meet the applicant’s pro-
fessional needs and desires. What
are the advantages of this new
service?

« It's absolutely free. There are
no fees or charges.

* Your background and career
objectives will periodically be
reviewed with you by a PSL
professional placement person.

We hope you're happy in your cur-
rent position. At the same time,
chances are there Is an ideal job

o The computer never forgets. you'd prefer If you knew about it.
When your type of job comes That's why it makes sense for you
up, it remembers you're to register with the EDN Career
qualified. News Databank. To do so. just mail

o Service is nationwide. You'll the completed form below. along
be considered for openings with a copy of your resume. to:
across the U.S. by PSL and its Placement Services. Ltd.. Inc.
affiliated offices.

IDENTITY
Name i

Home Address

City State Zip _

Home Phone (include area code)

PRESENT OR MOST RECENT i
EMPLOYER

Parent Company

Your division or subsidiary ____

Location (City, State)

Business Phone if O K. to use

EDUCATION

Degrees (List)|Major Field GPA Year |College or University
Degree
Earned

POSITION DESIRED

EXPERIENCE

Present or Most

Recent Position I From To Mtic ey

Duties and Accomplishments Industry of Current Employer

Reason for Change

PREVIOUS POSITION

Job Title ____ e —
Employer _____ From_____To City

State Division Type of Industry
Salary _______ Duties and Accomplishemnts: _

COMPENSATION/PERSONAL
INFORMATION * (optional)

Years Experience g:fa"w lCommlssmn
Total Asking

Bonus Compensation ]Compensmmu

Min

Compensation Date Available

O lown my home. How long? Irent my home/ apt. (]

) Employed (O Self-Employed [J Unemployed

O Married (O Single ] Height _____ Weight

Level of Security Clearance | Will Travel
[ U.S. Citizen O Non-U.S. Citizen | O Light O Moderate (JHeavy

[J wiLL RELOCATE [J wiLL NOT RELOCATE [J OTHER

My identity may be released to: [0 Any employer
0O All but present employer

EEIDINl Databank * s~ oF

265 S. Main Street, Akron, OH 44308 216/7620279 IP,TLngIINQI(E:I,qT SERVICES




Thomson Consumer Electronics, manufacturer of RCA
and GE brand consumer electronics products, is
exploring new business opportunitiesin the Cable TV
industry, with an exciting opportunity for a Systems
Development Engineer to assume a key role within
our headquarters product development group. Your
technical skills, experience and knowledge of the
cable industry are needed to assist in developing
revolutionary new technologies that will reshape the
future of cable television. In this highly visible position,
you will work closely with other members of our
Research and Development team, bringing these
new technologies from concept to reality.

Your background mustinclude aBSdegree in Electrical
Engineering (advanced degree preferred), and at
least five years' experience in the design and
development of video systems. Cable television
systems experience is essential; knowledge of digital
compression and transmission techniques is desired.

Thomson offers excellent salaries and benefits, plus
an exceptional opportunity for professional growth
and recognition with a global leader in television
technology. Please send your resume, in confidence,
toProfessional Relations—#4853, MS 27-134, Thomson
Consumer Electronics, P.O. Box 1976, Indianapolis, IN
46206-1976, or FAX it to us at (317) 231-4052. An
equal opportunity employer.

/\ THOMSON

If you’re looking
for work,
just look here.

messssssss ATLANTA

Loral Information Display Systems, a division of Loral
Corporation (NYSE), designer of digital electronic infor-
mation systems and graphic displays for military appli-
cations, has the following immediate opportunities:

DIGITAL DESIGN ENGINEER - BSEE with 8-10 years
experience in high speed microprocessor based com-
puter graphics design. Experience in military displays
and display processor design preferred. Knowledge of
CAE simulation technologies helpful.

MECHANICAL ENGINEER - BSME with 5-10 years
experience in military electronic packaging design, analy-
sis and quality testing. Strong background in chassis
design, PWBs, CCAs, harness and thermal analysis.
Prefer finite element experience with ANSYS.

PROJECT ENGINEER - BSEE with 5 years experience
in project engineering or project management in a
military electronics development engineering environ-
ment. Must have extensive scheduling, budgeting, and
customer interface experience. Systems engineering
background helpful.

RELIABILITY ENGINEER - BSEE with 5-10 years expe-
rience in reliability analysis and predictions, creating
reliability test plans and performing stress analysis.
Knowledge of Mil Std 217, 781, 785, and 1629 neces-
sary. Background in failure analysis and maintainability
a plus.

INTEGRATION ENGINEER - BSEE with 8-10 years
experience in hardware/software design experience
plus proven experience in Engineering Lab Integration
and Testing.

MARKETING ENGINEER - BSEE with minimum 7-10
years experience in technical marketing of military
electronic or avionics systems to prime contractors, Air
Force and Navy. Prefer specific background in airborne
and ground display systems. Responsibilities include
generating new business opportunities with prime DOD
contractors and Air Force and Navy customers.

Loral Information Display Systems is a progressive
company offering unusual growth opportunities in our
own office park in NE Atlanta. We provide top industry
pay and benefits. If interested, please send or fax
resume with salary history to: Robert C. Hall, Loral
Information Display Systems, Dept. EDN015, 6765
Peachtree Industrial Blvd., Atlanta, GA 30360.
FAX (404) 448-9163. EOE, M/F/H/V. U.S. Citizen-
ship required.

“A DIVISION OF
LORAL CORPORATION"

LORAL

Information Diéplay Systems
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IEEE-43

You can control any IEEE-488 (HP-IB, GP-IB, 488.2)

device with our cards, cables and software

for the PC/AT/386, EISA, Micro Channel
«* and Macintosh Il. You get fast hardware
\  and software support for all the
d popular languages, plus a software
{ library of time saving utilities.
Instrument control has never
" been easier.
FREE
Informative Catalog 800-234-4CEC
Applications help 617-273-1818

w Capital Equipment Corp.
Burlington, MA. 01803

CIRCLE NO. 102

Micro Channel is a trademark of IBM

Patching
System

(800) 982-COAX

Quality doesn't cost...
It pays.

See us at SMPTE and WESCON
Send Information, Circle No. 46

Twinax/Triax

s

Trompeter's New J74 family of dual twinax/triax self-normaling jacks are J
designed for use in mil/aero and commercial 78</124< applications where signals
must be protected from extraneous noise through non-signal-carrying shielding, and
interfacing connectors must provide contact surfaces isolated from each other and their
outer shields. The series features the J74T-R, a self-terminating normal-through,
dual patch jack which automatically provides a normal-through signal (without the use
of looping plugs) and terminates the unused side.

J74T-Ris the same size as our J14 coax patch jacks allowing you mix up to 20 jacks
on a 3.5"x19" panel. Trompeter's new twinax/triax patching system (jacks, plugs,
looping plugs, monitor plugs, panels, patch cords and cable assemblies) combined with
Trompeter's proven lines of Twinax/Triax products provide forimproved transmission
capabilities and interference rejection of data transmission systems.

Send for a Free 4-page Product Bulletin.

For pricing and availability contact your Local Trompeter Rep
or call our New 800# for Sales/Service/Technical Support.

Inside California Call... (800) 655-2028

TROMPETER

ELECTRONICS, INC

(818) 707-2020 Fax (818) 706-1040
Please call, Circle No. 47
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Be an
Author!

When you write for EDN, you earn
professional recognition. And . . you

€arn money.

EDN publishes leading edge, state-
of-the-art design information that is
read by 161,000 electronics engineers
and engineering managers worldwide.
That's an audience that could belong

to you.

If you have any clever engineering
ideas and methods that you'd like
to share with your professional
colleagues send your proposal to:
Joan Morrow-Lynch, Managing
Editor, EDN, 275 Washington Street,
Newton, MA 02158-1630.

For a FREE EDN Writer's Guide --
which includes tips on how to write
for EDN and other technical publica-
tions -- please circle number 800 on

reader service card.

MAGAZINE
EDITION
NEWS

EDITION

A Partnership in

Marketing Technology
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TOUCH SCREEN PROJECT?

We stock touch screens,
decoding electronics
and software for
immediate

delivery.

Lokmg or
(Quality BoardHouse?”

All Your Cireuit Board Needs Under One Roof
PCB Manufacturing

U I2,mduy furn uroungd on mulh layers,
L and production :
. Ge:g:ype Repvrelw

» Gerber Data Test

* Turnkey assembly

* Analog and matrix
touch screens.

' » Decoding electronics
and software (enables
screen to function as
a mouse).

NN €2

* High gloss and anti-
glare surface finishes.

€2

PCB Layout Technical Assistance
* Backplanes * PCB layouts on multi-layers
Impedance Control * Mfg cost cutting fips
» Analog and ECL * Ariwork standards
* SMT both sides 'GerberDutuvmmodem
24 hours (714)970- 5015

CALL FOR A QUOTE!
A Manufacturing, Layout, and Support Center
r 7 ¢l

s Custom manufactured
screens also available.

S LLEE TS

W.H. BRADY CO.
THIN FILM PRODUCTS

8225 W. Parkland Ct. ® P.O. Box 571 * Milwaukee, WI 53201
Phone: 414-355-8300 ¢ Fax: 414-354-0453

Copyright 1991 W.H. Brady Co. All rights reserved.
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EDN-ACRONYMS &

ABBREVIATIONS

ADC—analog-to-digital converter

BIOS—basic input-output system

CMOS—complementary metal-oxide semiconductor
CPU—central processing unit

CRT—cathode-ray tube

DMA—direct memory access

DRAM—dynamic RAM

DSP—digital signal processing

ECL—emitter-coupled logic

ECO—engineering change order

EPROM—erasable PROM

FCT—fast cycle time, Quantum Corp’s name for its approach
to reducing time to volume deliveries
FPGA—field-programmable gate array
HCMOS—high-speed complementary metal-oxide semicon-
ductor

IDE—integrated drive electronics

IEEE—Institute of Electronic and Electrical Engineers
I/O—input-output

ISA—the industry-standard architecture bus used for per-
sonal-computer input-output cards

ISO 9001—an International Standards Organization standard
covering the methods by which companies ensure quality in
all aspects of their operations

JEDEC—Joint Electron Device Engineering Council
LC—inductance-capacitance

LCD—liquid-crystal display

MS-DOS—Microsoft disk operating system
NMI—nonmaskable interrupt

pc board—printed-circuit board

PC—personal computer

PCMCIA—Personal Computer Memory Card International
Association

PROM—programmable read-only memory
RAM—random-access memory

RC—resistance-capacitance

RISC—reduced-instruction-set computer

ROM—read-only memory

RS-232C—an Electronic Industries Association standard for
serial communication; the most common serial-communication
standard in personal computers
SAR—successive-approximation register

SBC—single-board computer

SCSI—small computer systems interface, a high-speed bus
used to interface external peripherals to PCs and worksta-
tions

6U—a physical size designation for VMEbus boards; a 6U
board measures 6.29 X 9.18 in.
SM-RAM—system-management RAM
SMM—system-management mode

S/N—signal-to-noise (ratio)

SRAM—static RAM

THD—total harmonic distortion

TTL—transistor-transistor logic

VGA—a display or display adapter conforming to IBM Corp’s
video-graphics-array standard; the lowest common denomina-
tor of VGA displays is 640 x 480-pixel resolution
VLSI—very-large-scale integration

VME—Versa Module Eurocard

ZIF—zero insertion force

DIE CUT COMPONENTS
FOR PAGERS
CELLULAR PHONES & COMPUTERS

e Scratch Resistant Lenses

e EMI/RFI Shielding

e Water Repellent
Speaker Felts

e Gaskets

e Parts from prototype through production
e Rolls or individual pieces
e With or without adhesive
e Multi-component assembly
e JIT delivery worldwide

REPS WANTED

Quality parts on time

the hirol company

1170 West McNab Road
Fort Lauderdale, Florida 33309 U.S.A.
(305) 974-4900 « Fax (305) 975-4734
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.~ HIGH OUTPUT IM-21
INDUSTRIAL MOTORS

Globe Motors now offers a size
21 permanent magnet DC motor
capable of delivering to 57.5 W
at 3240 RPM. IM-21 motors
feature high energy ceramic
magnets to withstand high

pulse currents without demag-
netizing. Options include EMI
filters and optical encoders.

GLOBE MOTORS

A Division of Labinal Components and Systems, Inc.

Broad Product Portfolio

Expert Technical Support

Flexible Delivery

Worldwide Distribution

2275 Stanley Avenue ® Dayton, Ohio 45404 ® Fax: 513/229-8531

5 1 3/ 2 2 8 = 1 4 1
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EDN-HANDS ON!

Product reviews from EDN's editors and readers

Pressure-sensor
demo boards offer
display choices

Sensors and transducers often
seem difficult to use. Many re-
quire special bridge and condition-
ing circuits before they can supply
a usable signal. Many of today’s
sensors incorporate signal-condi-
tioning circuits. Interest in sensors
runs high because most of us have
to measure the conditions of real
things. After temperature, pres-
sure is perhaps the most widely
measured physical variable.

Two demonstration kits let you
experiment with modern pressure
sensors from Motorola. (Although
called kits, the two units are sold
assembled and tested.) The kits
give you a choice of a bar-graph or
a digital pressure display. If you
have put off investigating pressure
sensors, these kits can ease your
first experiences.

The bar-graph kit, KITDEV-
B129/D, measures pressure in 10
levels of 10 kilopascals (kPa) each,
from 10 to 100 kPa. (For reference,
100 kPa is about equal to atmos-
pheric pressure at sea level.) Be-
cause the pressure sensor in this kit
has two openings, you measure
pressure against local atmospherice
pressure. By switching your hose
connection on the sensor, you can
measure vacuum. Two potentiome-
ters let you adjust the sensor’s zero
and its full-scale range.

The KITDEVB114/D supplies
the digital display and is more com-
plex. It provides a microcontroller
that drives the liquid-crystal dis-
play and auto-zeros the sensor’s
output. The display shows pressure
in 0.1 1b/in.” increments from 0 to
15 1b/in.* Although this sensor also
measures pressure relative to local
atmospheric pressure, it has only
one connection, so you can’t meas-
ure vacuum. The KITDEVB114/D
provides a software listing for the

measuring and displaying program,
s0 you can learn what the microcon-
troller does and how it does it.

Both kits provide a test point that
lets you measure the sensor’s out-
put voltage, so you can acquire data
with a computer or data logger. The
kits also supply schematic diagrams,
information about the pressure sen-
sor, and an overview of the manu-
facturer’s other pressure-sensor de-
vices. You furnish power sources
and plastic tubing with an inside di-
ameter of 0.125 in. to connect your
pressure or vacuum source to the
sensors. The bar-graph unit re-
quires a power supply between 6.8
and 13.2V de. The bar-graph kit op-
erates from a 5V de power supply.

—Jon Titus

Cost for the bar-graph kit,
KITDEVB129/D, is $50. The price
for the LCD kit, KITDEVB11,/D,
18 $95. Motorola Inc, Literature
Distribution Center, Box 2092},
Phoenix, AZ 85063. Phone (602)
994-6561.

Demo board eases
data-acquisition-system
design tasks

Designing a complex data-ac-
quisition system doesn’t have
to be a daunting task. Today’s data-
converter chips offer capabilities
that let you design a data-acquisi-
tion system on a small circuit board.
Typical of the all-in-one data-acqui-
sition chips is the LM12458, which
has been available for some time
from National Semiconductor.
However, engineers faced with the
chip’s data sheet may be taken
aback by all of its programmable
features.

To help ease the job of designing
your own data-acquisition system,
National Semiconductor also sup-
plies a demonstration board and

demonstration software to control
it. The LM12458 EVAL board occu-

pies a short 8-bit slot in ISA-bus
computers, and it lets you acquire
data from as many as eight analog
signals. You make connections
through a 37-pin D-type female con-
nector. You supply the male con-
nector. The board’s DIP switches
and jumpers lets you choose specific
I/0 addresses and the proper inter-
rupt for operation, but the board
comes preset for an address range
(120H) and an interrupt (IRQ2) that
won’t cause conflicts in most per-
sonal computers.

Keep in mind that the board is
meant to demonstrate how the chip
operates and to let you experiment
with its various operating modes.
Don’t use the board as an add-in
card for routine data-acquisition
tasks. There is no signal buffering,
filtering, or other signal-condition-
ing circuitry on the board. If after
using the demonstration board you
choose to specify the LM12458 chip
in a design, you'll want to provide
your own analog and digital support
circuits. The documentation pro-
vides an example of the minimum
circuitry you'll need.

Because the chip furnishes so
many programmable options, the
demonstration software is the key.
Before you try to use the board,
run through the demonstration rou-
tine. By doing so, you'll find out
more about how you can control the
data-acquisition operations and the
timing functions on the chip. For
example, an on-chip RAM lets you
set up an 8-step sampling program
that acquires information at specific
intervals. You'll be able to program
an on-chip 16-bit timer that controls
the sampling sequence. The soft-
ware also lets you examine your
data and adjust the program steps,
timing intervals, voltage refer-
ences, and other parameters. You
can also save your data-acquisition
setups, as well as any data you ac-
quire, in disk files.

The software requires a hard
disk, at least 400 kbytes of memory,
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the Price
of 8051

& Real Time & Nonintrusive

Only $851 for iceMASTER-PE

The world’s most innovafive 8051 emulator is incredibly
affordable. Metalink’s unique Advanced Emulation Technology
(AET, patent pending) delivers the best possible emulator value
for engineers, consultants and students.

AET is a revolutionary design architecture that provides more
features with 75% fewer components, smaller board space and
lower cost. Emulator and probe electronics are infegrated in o
single package only 3" by 4".

MetaLink also delivers leading-edge customer service, including
a 30 day money back guarantee, 10 day trial for qualified
customers, rental plans and free technical support.

@  Upto 40 MHZ Operation Windowed User Interface
64K Emulation Code Memory Serial Link to Any PC
64K Extemal Data Memory Performance Analyzer

]
]
@

W 128K Hardware Breakpoints & Macro Cross Assembler
©
L J

¢«

W@ 16K Trace Memory Supports 8031,/8032's

W Transparent Trace Supports 8X(751 /8X(752's
(View Trace While Execufing) 3

@ Symbolic & Source-
Level Debug

@ Builtn Self-Test N

Call today for FREE DEMO DISK!
(800) METAICE (800) 638-2423

MetaLink Corporation PO. Box 1329 Chandler, Az 85244-1329
Phone: (602) 9260797 FAX: (602) 9261198
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is always a 2,
problem when 'f’ffv'
you are designing %2 /
2 7 ; 7
a satellite. You don’t 4:,
g 5%,
have room for bulky, Y
power-hungry boards. ‘To
increase functionality while
minimizing space, UTMC is the' "
only company that integrates 1553
functions as macros on ASICs.
If your project calls for parts that
must survive harsh environments on Earth,
in the air or beyond, call UTMC for a full

spectrum of solutions.

KU UNITED
2 TECHNOLOGIES
MICROELECTRONICS
CENTER

Dedicated to Aerospace and Defense
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800-645-UTMC
1575 Garden of the Gods Road
Colorado Springs, Colorado 80907
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and MS-DOS, version 3.3 or higher.
The demonstration software pro-
vides pull-down menus, and you can
point to menu items with a mouse.
Extensive help screens give you in-
formation on a myriad of topics in-
volving timing, setting up the
board, and the chip’s pinouts. Un-
fortunately, if you need help, you
have to leave the part of the soft-
ware you're working on and go to
the help menu. There is no context-
sensitive help available. However,
because the help information is
complete and in concert with the
demonstration routines, you'll be
able to figure out how to use the
board.

After you become familiar with
the operations of the converter
board and the chip, you can access
the chip’s internal registers and
memory locations on your own. I
suggest using C, Basic, or another
language that lets you transfer and
command words to and from the de-
vice with relative ease. Although
the chip can operate in either 16- or
8-bit parallel modes, the board sup-
plies the chip in the 8-bit configura-
tion. If you're not willing to face
dozens of status and control bits,
internal registers, and an internal
FIFO memory, the demonstration
board may not help in your design.
Instead, consider an off-the-shelf
board that supplies its own driver
software.

However, if you feel comfortable
programming control bytes and
bits, both the chip and the board
provide a powerful way to get the
data-acquisition system you require
with a lot of flexibility built in. The
board provides an inexpensive in-
troduction to designing your own
data-acquisition system from the
chip level on up. You can purchase
the board from any National Semi-
conductor distributor, worldwide.

—Jon Titus

LM12458EVAL board, National
Semiconductor. Phone (800) 272-
9959, (408) 721-4902. FAX (408)
721-6346. $225.



BACKPLANES

Unequaled Quality-Price-Performance

PERFORMANCE

* Innovative Power Distribution
for the most demanding high-speed systems

* Precision Signal Transmission
based on patented controlled
impedance design

* Low, Low Crosstalk
many models less
than 8%

QUALITY
* 3-Year Warranty
* 100% Level 3 Testing

* MIL 55110
In-House PCB Fab

* ISO 9001...
On-Track for 792

FULL RANGE
OF DESIGNS

* 3U, 6U, 9U, 128U For FB+
* 3 to 21 Slots

* Bus Bar Kits

#% FAST DELIVERY
(W * Stockto 2 Weeks...Most popular sizes
* In-House PCB insures timely delivery

~ PRICE

* No Premium
for unequaled
quality/performance
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System Packaging Products From

MUPAC CORPORATION MUPRLC

10 Mupac Drive

Brockton, MA 02401

TEL: (508) 588-6110
1-800-92MUPAC

FAX: (508) 588-0498

A Carlo Gavazzi Group Co.
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Belden |s 7
racking up

the numbers
with DataTwist”

Now that Belden offers expanded selections
of DataTwist cables, you have everything you
need for EIA/TIA Categories 3, 4 and 5
premise wiring in one high-performance
family of cables.

DataTwist Three

DataTwist Four

DataTwist Five
Dual DataTwist

DataBrite™
E; Patch and Cross-Connect Cables
- All cables-are UL « NEC @nd CSA rated, and
offered in plenum versions with Belden’s
own Flamarrest” jackets. Choose pair counts
up to 25, shielded or unshielded. Cooper
Industries/Belden Division, Richmond, IN.
For more information call: 1-800-BELDEN-4.

-
COOPER

Belden

Quality from Cooper Industries < Copyrigh, 1982, Caoper Idustres, nc.
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