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Once ogain, Laticelead the market with the word's fustest CMOS 22V10. The 10ns, GAL22V108-10.,
Thanks to our EXCMOS® technology, this GAL® device runs at a cool 90mA typical lec. And if's 100% tested. When it
comes to high performance and high quality, no one can match the Lafiice fomily.of leading-edge, FXCMOS GAL devices. ;

To have a free sample and a GAL Data Book shipped to you, just call 1-800-FASTGAL. Ask for
Department 304. : ‘

Lattice

Semiconductor
Corporation
5555 Northeast Moore Court < Hillsboro, Oregon 97124

Leader in E2CMOS PLDs."

Copyright © 1991, Lattice Semiconductor Corporation. GAL and ECMOS are registered trademarks of Lattice Semiconductor Corporation. ;
Cirlce 249 for Literature (U.S. Response) Circle 250 for Literature (Response Oufslde Us.) s i



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

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

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

rol 'Tower

Control panel:
the HRPG series.

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

Controlled performance:
the HCTL series.

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

Circle 217

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

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

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

There is a better way.

()

HEWLETT
PACKARD




Its Also More Power

Introducing The 40MHz Am386" Microprocessor—
The Speediest 386 On The Planet.

[t looks like a mild mannered 386.1n fact, can transform any ordinary 33MHz system
it is: A genuine, plug-in replacement forthe mto an invincible, 25% faster, 40MHz Am386
i386. Except it's faster. Burns less e system. So you can easily offer the
power. Costs no more. And it's avail- world's fastest 386 performance.
able now. ; ! [t's not only super-fast, it's also

The Am386DX-40 microprocessor — roremianns  SUper-efficient, thanks to its truly static

901 Thompson Place. PO. Box 3453, Sunnyvale. CA 94088. © 1991 Advanced Micro Devices, Inc. Am386 is a trademark of Advanced Micro Devices, Inc. All brand or product names mentioned are trademarks or registered trademarks of their respective holders



ful Than A Locomotive.

operation. That means even notebooks at 1-800-222-9323. And let the world's
and palmtops can attain breakthrough fastest 386 come to your rescue.
performance.

Best of all, the 40MHz Am386 micro-

processor is available now, available to 1
everyone, and available at surprisingly low ‘

ices. How's that fi Justi g i
e b ieeae Advanced Micro Devices
So find a phone booth and call AMD “We're Not Your Competition”
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COVER 43 PARALLEL-PROCESSING DSP CHIP DELIVERS TOP SPEED

FEATURE Packing multiple processing units on a single chip, a highly programmable
DSP includes easy-to-use development tools.

ELECTRONIC 53 DSPS EXPAND ROLE AS COST DROPS AND SPEED INCREASES
DESIGN REPORT Higher integration and shorter cycle times empower designers to apply digi-

tal-signal processors to multiple tasks.

DESIGN 85 CURB EMI BY ESTIMATING CABLE RADIATION

APPLICATIONS Measuring common-mode cable currents gives you an idea whether your
system can pass EMI tests.

PRODUCT 112 [CS LEVEL-SHIFT 3-PHASE MOTOR-DRIVE PWM -500 V
INNOVATIONS 5.y pnp current-source IC level shifters simplify PWM drive circuits for
off-line 1/3-to-1-horsepower brushless dec motors.

118 TEST STATION DELIVERS ATE-LIKE PERFORMANCE

Leading-edge ICs spawn an economical 200-MHz tester for analytical,
low-volume production test of latest devices.
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PCMCIA 2.0

e Video processor suits six
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e Solder process makes uniform
SMT pads

e Tiny quad flat packs cut in half

e Faster X86 family of CPUs up
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ble throughput
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nicate over power lines
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IN MEMORY MOD
CROSSOVER HAS J

You've heard the old

saying, “we’ll cross that

bridge when we come to it.”

Well, we have. 7 : S

Cost crossover today ;

makes 4-meg DRAMs

more economical per bit

than 1-meg DRAMs. And

given all the benefits 1n = e

reliability and board real

estate, that S good news.

MEMORY MODULES bt 5 g -

$
COSsT
PER
BIT

LMEG -
CROSSOVER =

| ¢

‘88 '89 '90 91 '92

Pcoplc are lining up to

take advantage of it. — : e e S,
One specific advantage : vvvvv e

is in memory modules.

Samsung 4-meg-based

modules are actually

more cost-effective today

than their 1-meg-based

counterparts.
All the modules listed

here have reliability specs

based on 600 temperature

cycles (0-125°C) and 500

hours (85°C, 85% RH).

Available features include

70, 80, and 100 ns access
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o
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ULES, COST-PER-BIT
UST BEEN COMPLETED.
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times, fast page mode,
low-power versions, gold
lead finish, and customer-
specific labeling.

SAMSUNG MEMORY MODULES
BASED ON 4-MEG DRAMs

Megabytes Part Number Organization
1 KMM581000AN IM x 8
1 KMM591000AN IMx9
4 KMM584000A 4M x 8
4 KMM594000A 4M x 9
4 KMM5321000A IM x 32
4 KMM5331000A IM x 33
4 KMM5361000A IM x 36
8 KMM5322000A 2M x 32
8 KMM5332000A 2M x 33
8 KMM5362000A 2M x 36

Samsung is one of the
world’s leading manufact-
urers of both DRAMs
and memory modules.
Our outstanding quality,
reliability, and availability
have helped us gain this
leading position.

For data sheets on
our 4-meg DRAMs and
4-meg-based modules,
call 1-800-423-7364 or
(408) 954-7229 today. Or
write to Memory Module
Marketing Samsung Semi-
conductor, 3725 No. First

St., San Jose, CA 95134.
[ 4
< SAMSUNG

Technology that works for life.
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SCSI - Initiator/Error Generator
@ Test full range of H/W and S/W conditions in SCSI targets.
Generate a range of error conditions.
Act as a flawless and predictable “GOLD STANDARD” SCSI host.
Act as a functional automatic tester. £
Ancot's SCSI Initiator/Error Generator is powerful, easier to use and costs less. Designed to
improve product quality as well as reduce time and labor in manufacturing, repair and develop-
ment applications. Distributors in Germany, France, United Kingdom, and Italy. Call today for
product data sheets, demo disc, or to make arrangements for an evaluation unit in your facility
T (415) 322-5322
Fax: (415) 322-0455
115 Constitution Drive,
Menlo Park, CA 94025 USA
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DISPOSING LOOKING
of For
EQUIPMENT

No Quicker, Better Way Than UEN

"USED EQUIPMENT NETWORK™"
An ON-LINE Computer Service

FREE ACCESS. Thousands of items. Hundreds
of Categories.

NO CHARGE for Surplus or Wanted Equipment
listings by end-users.

INDUSTRIAL « TELECOMMUNICATIONS
OFFICE + AUDIO VISUAL

UEN is a service of Used Equipment Directory,
a monthly Penton publication listing thousands
of items by hundreds of dealers in available
equipment.

Use your modem now to dial 201-625-2636
to find needed equipment or to list your wanteds.
(or contact directly by fax or mail)
USED EQUIPMENT NETWORK™
P. O. Box 823, Hasbrouck Hts., NJ 07604-0823
201-393-9558 - 800-526-6052
FAX 201-393-9553
"UEN - A FREE SERVICE for End-Users"
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Now there’s a 100 MHz
digital scope that handles
just like analog.

Digital oscilloscopes have cer-
tain advantages that are hard to
overlook. But for troubleshoot-
ing, many engineers still prefer
analog scopes. Simply because
they like the way they handle.
The HP 54600 changes that.

It looks like a 100 MHz analog
scope. All primary functions are
controlled directly with dedi-

cated knobs. And it feels like one.

* U.S. Prices only.
tIn Canada, call 1-800-387-3867, Dept. 428

The display responds instantly
to the slightest control change.

But when it comes to trouble-
shooting, the HP 54600’s digi-
tal performance leaves analog
and hybrid scopes in the dust.
At millisecond sweep speeds,
the display doesn't even flicker.
Low-rep-rate signals are easy
to see without a hood. It has all
the advantages that only a true
digital scope can provide. Like
storage, high-accuracy, pre-
trigger viewing, hard copy out-
put, and programming. And
since it's one of HP’s basic instru-
ments, the HP 54600 gives you

CIRCLE 119 FOR U.S. RESPONSE

all this performance at a very
affordable price. Only $2,395* for
a 2-channel scope; $2,895* for the
4-channel version.

So, if you need the power of a
digital scope, but like the feel of
analog, call 1-800-752-0900. Ask
for Ext. 2282, and find out how
well the HP 54600 handles your
troubleshooting needs.

There is a better way.

(ﬁﬁ HEWLETT

PACKARD

©1991 Hewlett-Packard Co. TMCOL107A/ED
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Virtual Reality

Close But No Cigar

The 90 Nanosecond Workout
An Exhaustive Look At High Tech

Training Equipment PAGE 2B

PAGE 8H

Silicom Halley G

SERVING NORTHERN CALIFORNIA SINCE 19!

25 CENTS

5

TASTIC FL

How Fast Is A Flash?
A Direct Comparison

Density AMD Fastest Competitor
256K 90ns 120ns

512K 90ns 120ns

1 Mbit 90ns 120ns

2 Mbit 90ns 150ns

AMD Ships
PLCC Flash

SUNNYVALE — The computer
industry takes a giant leap forward in
performance with the help of the new
Flash memory family from Advanced
Micro Devices, Inc.

Flash memory is a high-density,
reprogrammable,non-volatile
technology that has a bright future in
computation, laser printers. network and
telecommunications hardware. Many
military systems use Flash technology
in radar and navigational applications.

Flashmemory alsohasthe potential
to eliminate mechanical hard disks and
the need for cumbersome batteries.
These are two of the biggest and heaviest
obstacles in laptop and notebook
computer applications.

Today, Flash memory is the most
cost effective replacement technology
for UV EPROMs and EEPROMs in
applications that require in-system
programming. Flash memories can
literally be reprogrammed in a flash —

hence the name.
Standard, But With A Little More Flash

AMD’s Flash memory family
effectively eiches insilicon the de-facto
standard for this burgeoning technology
that is compatible with Intel’s initial
Flash architecture.

Because AMD Flashmemories are
pin-for-pin compatible with the now
standard architecture, AMD is
positioned as an alternate source for
design engineers and purchasing agents
alike.

“Alternate source may be an
inadequate term,” said Jerry Sanders,
chairman and CEO of Advanced Micro
Devices. “Given our speed and feature
set, ourcustomers think of usas asuperior
resource.”

Indeed, AMD’s Flash memory
family offers designers significant
performance advantages (see chart),
with speeds almost twice as fast as the
nearest competitor.

cer Spontancoushi iice M



Chips And Salsa

A Business Person's Guide To Silicon Valley
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MORNING EDITION

ASHES!

Megabit, 90ns,

Memories

The AMD Flash family offers
designers and purchasers many
packaging options. Particularly popular
is AMD's advanced 2 Megabit, PLCC
part. Other packaging options include
PDIP, CDIPand LCCin 256K, 512K, |
Mbit and 2 Mbit capacities. TSOP
packages will be available in the second
half of this year. (LCC not currently
available in 2 Mbi,)

AMD’s 2 Mbit Flash memories
come complete withembedded program
and erase algorithms on board, These
automatic algorithms speed upthedesign
process and considerably shorten time
1o market, Previously, engineers were
required 10 develop tedious and time-
consuming algorithms 1o implement in-
System reprogrammability.  AMD's
automatic algorithms also allow several
Flash memories to be written or erased
atonce, without tying-up the CPU, The
system is now free to perform other
tasks while these operations are in

progress. AMD plans to include
embedded algorithms in a future release
of its 1 Mbit part,

The Ultra-Violet Blues

Flash technology is particularly
suited to applications requiring
feprogramming in place, because these
devicescanbe Teprogrammed in seconds,
and within the system,

To update the code on a Uv
EPROM, the part must first be removed
from the system, Once removed, erasure
can take up to a full 20 minutes, After
reprogramming, the part is then plugged
back into the system. The process can
result in damage to other components,
costly service calls, and headaches,

Flash memories, on the other hand,
can be bulk erased in about one to 1wo
seconds, without system disassembly,
chmgmmming can then be
uccomplishedviuﬂoppydisk.overpfmle
lines, or even ISDN
(continued)

From AMD.

resses! '
itc(l)vggzzeeg Micro Devices makes big news
again—this time with an enhanced family
of Flash memory devices.
That's good news for veteran and new
rs alike. ‘ .
Flaggcgiese our Flash device; are pin-for-pin
compatible with Intel's existing Flash memory
architecture, they establish the de facto indus-
Uyé?rns(z:rrsjards, however are a bit higher.
SO are yours. _

%rl]st's why gur Flash Memory famll'y offe;s
densities, speeds and packaging options that
improve performance and save b_oard space.
For instance, our advanced 2 Mbit PLCC
part with a scant 90 nanosecond delay

You can also choose from Elash devices
in 256K, 512K and 1 Mbit densities. As well as
packaging options that fit your design beét,
including CDIP PDIP LCC, TSOP and PLCC.

And you'll find imp]ementathn fe}sterd .
and easier than ever, because we've inclu le
automatic programming algorithms on all our
2 Mbit devices, and soon onour | Mbit parts,
too. So you'll spend less time writing code,k ;
and take less time getting products to mar('j et

To keep up to date with all the latest an
greatest in Flash memory, call AMD today at

1-800-222-9323. And start making some
headlines of your own.

n

Advanced Micro Devices

1991 Advanced Micro Devices, Inc
3453, Sunnyvale, CA 94088. «
901 Thompson Place, PO. Box
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We're Your Best Defense.

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

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

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

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

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

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

Find out how. Call 1-800-722-7074 for our
new analog brochure.

Raytheon Company, Semiconductor Division.
350 Ellis St. Mountain View, CA 94039.

CIRCLE 235 FOR U.S. RESPONSE
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Raytheon

Where quality starts with fundamentals




Only $75 each
($25/1000s)

%ccelerate our
tepper Motor
to 27,000
Steps/second!

vel 16
Million Steps
and back!

Is your motor earthbound by sluggish

j controllers that
can’t give you the
performance you

need? Look at
what you get with the new CY545
single chip stepper motor controller:

@ 40-pin, CMOS, + 5v chip

e Speeds up to 27K Steps/sec

e 16 Million steps per motion

e Programmable start rate,
accel/decel, slew rate

e Pulse and Direction Output

e Scparate Limit Switches

e Jog operation

e Home seek command

@ ASCII or binary commands

e Parallel or Serial interface

e 8 General Purpose I/O lines

e External memory control

e LCD & LED Display interface

e Thumbwheel Switch interface

Break the single chip speed barrier
and the high performance price bar-
rier. You can’t afford to pass up this
latest innovation from the company
that, ten years ago, brought you the
first slcEper motor controller on a
single chip! Order b .

Fax or phone or call
today for free info.

Cybernetic Micro Systes

PO Box 3000 e San Gregorio CA 94074
Ph: (415) 726-3000 e Fax: (415) 726-3003
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EDITORIAL

WELCOME To THE REAL WORLD

f something were in short supply, you would think that people would

conserve that resource. Under such circumstances, everyone’s efforts

should focus on refreshing or recycling the shrinking supply and

extending its useful life. These thoughts were brought on by the contin-
uing clamor about an engineering shortage, and the real-world comments that
we received from our readers during our annual salary survey (see “Salary
Survey,” p. 155).

In fact, every time we survey Electronic Design’s readers concerning the en-
gineering profession, we come away more convinced that there’s something
wrong with the ways that electronics industry management and the govern-
ment deal with one of our most precious resources: engineers—the people who
convert scientific phenomena into real-world products.

In particular, the government and electronics industry management must do
more to satisfy the educational needs of working engineers. Consider the
following readers’ quotes gleaned from the article:

“Engineers should be rewarded with salary increases as they improve them-
selves educationally. Some companies don't.”

How can anyone claim there is an engineering shortage if they won’t reward
those engineers who work to improve their skills?

“We have taken a hit in unreimbursed costs compared with managers who
don’t have the expense of technical skills maintenance.”

This quote refers to the recent change in the U.S. tax code, which partly
eliminated the deduction for educational expenses. Managers, because of their
elevated status within the company, most likely will have the company pay
for their management-skills courses. But every day, engineers are on the
firing line, facing technology advances they must master if their product
designs are to be competitive.

“Twantto learn moreabout shielding noise, but I donot have a current project
that will pay for this external course.”

This quote refers to the fact that more and more companies want the courses
to be project-specific before they reimburse the engineer. Of course, when this
engineer does hit a situation where he needs to add some shielding to a circuit,
he willbe under such time pressurethat he won’t have the time totake the course
to help him solve the problem.

Until the government and electronies industry management wake up and put
some effort and money into conserving and developing this precious resource—

engineering knowledge—it willbe toughto
take their cries about an engineering
shortage seriously.

S gt

Editor-in-Chief

DI IESS NG N
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rugged plug-in

amplifiers

0.5 102000 MHZ o $1395....

Tough enough to meet full MIL-specs, capable of operating over a wide -55° to +100°C
temperature range, in a rugged package...that's Mini-Circuits’ new MAN-amplifier series.
The MAN-amplifier’s tiny package (only 0.4 by 0.8 by 0.25 in.) requires about the same
pc board area as a TO-8 and can take tougher punishment with leads that won'’t break

off. Models are unconditionally stable and available covering frequency ranges 0.5 to
2000 MHz, NF as low as 2.8dB, gain to 28dB, isolation greater than 40dB, and power
output as high as +15dBm. Prices start at only $13.95 including screening,

thermal shock -55°C to +100°C, fine and gross leak. and burn-in for 96 hours at
100°C under normal operating voltage and current.

Internally the MAN amplifiers consist of two stages, including coupling capacitors.

A designer’s delight, with all components self-contained. Just connect to a dc
supply voltage and you are ready to go.

The new MAN-amplifiers series...

¢ wide bandwidth « low noise * high gain
¢ high output power ¢ high isolation

FREQ.

RANGE GAIN MAX NF ISOL. DC  PRICE
(MHz) dB PWRt dB dB PWR $ea.

MODEL f_rtofy min flattt  dBm (typ) (typ) V/ma (10-24)
MAN-1 0.5-500 28 1.0 +8 45 40 12/60 13.95
MAN-2 0.5-1000 18 1.5 +7 6.0 34 12/85 15.95
MAN-1LN 0.5-500 28 1.0 +8 28 39 12/60 15.95
OMAN-1HLN  10-500 10 0.8 +15 37 14 12/70 1595
MAN-1AD 5-500 16 05 +6 72 41 12/85 2495
MAN-2AD 2-1000 9 04 -2 6.5 28 15/22 2250
MAN-11AD  2-2000 8 05 ~-35 6.5 22 15/22 29.95

t1Midband 10f, to f,,,, £0.5dB 1 1dB Gain Compression ¢Case Height 0.3 in.
Max input power (no damage) +15dBm; VSWR in/out 1.8:1 max

Free...48-pg “RF/MW Amplifier Handbook™ with specs, curves, handy selector chart,
glossary of modern amplifier terms, and a practical Question and Answer section.

finding new ways ...
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation

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

The Choice Is Not Always Plain.

I I itachi’s new H8/300 Family of 8-Bit Microcontrollers is beefier, and includes all the
extras: The best in price/performance. High-level language capability. ZTAT" one-time

user-programmable EPROM. The most on-chip peripherals.

Hitachi’s new and growing H8/300 Family of
Microcontrollers takes 8-bit beyond the ordinary,
offering the right mix of ingredients to satisfy your
embedded-control appetite. Hitachi’s new H8/300

Series’ recipe for success includes:

The best price-performance. Put more spice into
your applications with the new CMOS H8/300
Family. These microcontrollers combine a
modern, general-purpose register architecture
with fast processor speeds, and include a CPU
core with a maximum 10 MHz clock speed for
minimum instruction cycle times of 200ns. ..
16-bit adds and subtracts in a mere 200ns...

8 x 8-bit multiplies or 16/8-bit divides in only
1.4ps...and up to 32 Kbytes of ROM.

High level language capability. Enjoy fast
development and easy maintenance, without the
slow program execution typical of old-fashioned
software. Hitachi’s H8/300 microcontrollers work
with “C”, Forth, and real-time operating system:s,
like Hitachi’s WITRON. You can also use fuzzy
logic compilers to put advanced capabilities,
such as artificial

intelligence, into
embedded systems—
quickly and easily.

ZTAT. Get to market fast with Hitachi’s ZTAT
(Zero Turn-Around Time) one-time user-
programmable EPROM. With these low-cost
plastic package devices, production can start the
very same day you finish development—with no
mask charges, lead times, or large quantity
commitments. You have a choice for every phase
of your product’s life cycle: Ceramic windowed
devices for development...ZTAT for quick, small-
to-medium-scale production...mask ROM
devices for lowest-cost large-scale production.

On-chip peripherals. Now you can reduce your
whole embedded control system to a single chip,
thanks to the H8/300 Family’s right mix of on-
chip peripherals. Choose from a variety of timers,
interrupts, and I/O ports, 8-bit A/Ds, serial
communications channels, PWM timers,

EEPROM, and much more.

Cirlce 135 for Literature Only(U.S. Resp
Circle 136 Have Hitachi Representative Cl

Cirlce 257 for Literature Only (Response Outsi8
Circle 258 Have Hitachi Representative Call (Resf

© 1991, Hitachi America, Ltd ZTAT is a trademark of Hitachi, Ltd.



H8/322 H8/323 H8/324 H8/325 H8/330
General-Purpose | General-Purpose | General-Purpose | General-Purpose High-End H8/350
H8/310 Real-Time Real-Time Real-Time Real-Time Real-Time Servo-Positioning
Description Smart-Card IC Controller Controller Controller Controller Controller Controller
ROM/RAM/EEPROM 10K/256/8K 8K/256/0 16K/512/0 24K/1K/0 32K/1K/0 16K/512/0 32K/512/0
Timers 3 5 10
Serial Channel 2 1 2
8-Bit, 8-Bit,
A/D Converter 8 Channel 16 Channel
I 4 External 9 External 9 External
e 16 Internal 19 Internal 47 Internal
1-Bit I/O 471/0 58 1/0 501/0
1/O Ports Common 4 Input Only 8 Input Only 16 Input Only
e Al ) 15-Byte DPRAM, One 19-Bit
Other Features FSue ;s[rilf;} P Parallel Handshake Port Prog. Pull-up Timer,
rogrammable Pull-up for All I/O for 1/O e Netwod
Die Form DP-64S PLCC-84 PLCC-84
Package COB* QFP-64 QFP-80 QFP-80
SOP-10 DC-64S w/Window LCC-84 w/Window| LCC-84 w/Window

*Call your Hitachi representative for availability.

Serving it up... The H8/300 Family includes
comprehensive development support:
Documentation, easy-to-use cross-development
tools, in-circuit emulators, and evaluation boards
(with additional choices from third-party

vendors).

The new Hitachi H8/300 Family of
Microcontrollers. We’ve added all the
right ingredients, so your next design
can go beyond the ordinary. For
more information, call or write
today.

Literature Fast Action: For

product literature only, CALL

TOLL FREE, 1-800-285-1601;
ask for literature number
M21A001.

Hitachi America, Ltd.
Semiconductor & I.C. Division
Hitachi Plaza

2000 Sierra Point Parkway
Brisbane, CA 94005-1819

@ HITACHr
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PICO
Transformers
‘& Inductors

00.69010 TF55° o
[82 4.3 130 uH: u
P44).(24.3) 32.5

e Audio Transformers ranging in size
from 4" x %" to %" x %s". 20 Hz
to 250 KHz. Up to 3 watts.

e Pulse Transformers .05..SEC to
100w.SEC miniaturized construction.

e Ultra-miniature DC-DC Converter
Transformers. 40 watts.

e Miniaturized Switchmode Inverter
Transformers. 60 watts.

® 400 Hz Power Transformers.
Primary voltages of 115V or 26V.
Plug-in construction. Ultra-miniature

e Microphone/Transducer Audio Input.

e MIL-STD-1553 Interface Multiplex
Data BUS Pulse Transformers.

- Inductance values to 20mH with DC
currents to 23 amps

EEM
or ,3:3 direct for
FREE PICO Catalog

PICO

Electronics. Inc.

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

Call Toll Free 800-431-1064

TECHNOLOGY BRIEFING

IN NEW YORK CALL 914-699-5514
Fax 914-699-5565
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DATA MANAGEMENT FoR DESIGN GROUPS

he push is on to give project leaders new man-

agement tools that will provide them with bet-

ter control of design groups practicing con-

current engineering. The tools required for
today’s design-project managers continue to change
rapidly as projects get ever more complex, time-to-mar-
ket windows shrink, and engineers use different EDA
tools with different versions of the same data. There’s
still lots of opportunity, though, to develop new ap-
proaches to solve these problems, which show no sign of
diminishing in the future.

Basically, what concurrent-engineering managers
need are tools that will let them leverage their exist-
inginvestmentinhardware, tools, and data. Frameworks, for example, aren’t
only being developed to combine individual tools, but also to deliver com-
prehensive analyses of the overall project that will help managers cope with
their growing problems. The workgroups need to create, share, update, and
distribute information in large volumes over a variety of hardware and op-
erating systems. They must have facilities to track changes to files, and con-
trol and manage different configurations of data to support various design
alternatives.

Frameworks, however, still have some limitations: toolintegration and en-
capsulation can take anywhere from three to six months or longer. Further-
more, no standard currently exists for tool integration. Consequently, each
time there’s anew data type, new hardware, or new EDA tool, the entire in-
tegration and encapsulation process must be repeated. On top of that, many
companies continue to be uneasy about adoption and the long learning curve
involved.

Concurrent engineeringisn’t always easy toimplement because it requires
the companies that are using it to change the way they operate. Data man-
agement is basically the first step toward implementing a concurrent-engi-
neering environment. Moreover, the implementation must cultivate conecur-
rent efforts with as little disruption to the current work flow as possible.
Today’s concurrent-engineering solution must coexist with prevailing solu-
tions, because companies don’t want to lose theirinvestment in processes and
internal tools.

For example, one recently developed solution is the TeamNet data-man-
agement system from TeamOne Systems Inc., Sunnyvale, Calif. David Hoff-
man, TeamOne’s president, points out that today’s design project may be dis-
tributed across the country in networked workgroups that must operate
concurrently. Communication flows internally between networked groups
with different disciplines, such as EDA, publishing, CASE,and MCAD. Man-
aging that datais quite a task, and Hoffman asserts that “frameworks are to-
morrow’s approach, while TeamNetis the solution today.” According to Hoff-
man, TeamNet works transparently, without modifying or encapsulating
existing tools. It accomplishes this by using the common denominator in the
tools, platforms, and data: NF'S. NFS is Sun Microsystem’s Network File
System, a de facto standard that’s supported on machines ranging from PCs
to mainframes. It’s the key to TeamOne’s approach because with it there’s
no need for numerous versions of the TeamNet product for many different
platforms. TeamNet supports all existing tools and data on a network that
support NFS. Another plus is that engineers can take advantage of special-
ized computers as long as they support NF'S. There’s no pressure to port to
different platforms.

TeamNet is an example of the types of tools that will enable groups to thor-
oughly exploit concurrent-engineering disciplines. Without such tools, that con-
cept will remain the impossible dream.

\
A
LISA MALINIAK
COMPUTER-AIDED ENGINEERING

DERESS SN
OCTOBER 10, 1991




ALMOST EVERYTHING ABOUT
SUN MICROSYSTEMS' FUTURE WORKSTATIONS
[S UNDER WRAPS

Everything, that is, except that Sun

is using Mentor Graphics IC design
tools to create revolutionary chips
with record levels of performance.
Workstation details will have to wait
for the product announcements, which
won't be long since Mentor Graphics IC
design solutions accelerate the entire IC

design process — from concept to layout
to verification. These solutions boost pro-

ductivity to help market leaders like Sun
stay one step ahead of their competition.
Mentor Graphics delivers the most
powerful tools and the most flexible
design environment, all created to the

industry’s most stringent software
standards. The proof of our technology
leadership lies in hundreds of CMOS,
bipolar and GaAs chips and tens of
thousands of custom and ASIC library
cells. Created by organizations like
Apple Computer, Motorola DSP Opera-

tions, Thomson TMS, Texas Instruments,

and, of course, Sun. All using Mentor
Graphics IC design tools.

Best of all, Mentor Graphics provides
more than just tools. Our total solution
includes the design environment,
customized training, hot-line support,

IC design expertise, and consulting
CIRCLE 227 FOR U.S. RESPONSE

CIRCLE 228 FOR RESPONSE OUTSIDE THE U.S.

services to maximize your productivity.
Our commitment to customer success is
another reason companies like Sun
choose us.

To learn how Mentor Graphics can
commit to your IC design success,
call toll-free 1-800-547-3000, or 1-503-
685-8000. Ask for Dept. 402. Or send us
a fax at 1-503-685-8001.

Changing The Way The World Designs Together Desngns. Together
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ALL MINI-CIRCUITS
SHIPPED WITHIN

Amplifiers

Frequency Mixers

H@q

RF Transformers

uency Doublers

Phase Detectors

Power Spl

ifter/Combiners

1&&)/&QPSK Modulators

Fixed Aftenuators
Precision TIL-Confrolled Attenuators
Swifches and Drivers
Directional Couplers

ferminations
Limiters
Filter

(5}

All Mini-Circuits’ components listed in the latest published catalog, in
all configurations and connector types, will be processed and shipped
within one week after an order is received, or if the order calls for
scheduled shipments, we will ship on or before the due date. If we're
late, we'll deduct one percent per day from your bill (maximum
deduction up to 25%, as allowed by law): but don't count on this
discount since we intend to meet each and every scheduled shipment.

What makes this fast turnaround possible? First, fast manufacturing
throughput achieved using powerful statistical process-control
techniques coupled with the latest computer-automated production
and test equipment. Second, a worldwide distribution network, with a
major Distributor Center in the U.S. and in England, backed by 16
regional distributors.

We wholeheartedly encourage you to place your orders with your
local distributor. But let’s be realistic. Although our distributors stock our
products, not every distributor will carry every single catalog item,
especially in substantial quantities. In such instances, when the need
for components is urgent, contact a Mini-Circuits’ Distribution Center
listed and you will be covered by our shipment guarantee.
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((F;';]%n(;)) 8728'532‘2288 ((PT]%’:]Z)) %gg‘ggg‘gggg * ORDER REQUIREMENT—guarantee starts after all details of the purchase ‘
n 5 ¥ p ¥ 3 order is received complete f
(fax) 718-332-4661 (fax) 417-335-5945 * SHIPMENT TIME—guarantee applies for work days Monday through Friday,
holidays excluded
EU ro pe * TRANSPORTATION—does not apply to situations where shipping is inhibited

AMini-Circuits/Dale due to strikes, weather, or conditions beyond our control
GOVERNMENT REGULATIONS—does not apply to purchase orders inhibited
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by government rules, regulations, export licenses, and/or customs approval
(phone) 44-25-283-5094 (fax) 44-25-283-7010 |
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Circuits’ dedicated effort for world-class quality... meeting at time of shipment
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your order and be confident that it will be shipped on time, = -

every time by Mini-Circuits.

finding new ways ...
setting higher standards

[ Mini-Circuits

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 Telexes: 6852844 or 620156
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You Design Actel F'E
YouDo A PLD. But'Tt
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16-bit Accumulator

Use PLD Tools. Fast. Fast. Fast. 100% Automatic Place And Route.

You design Actel FPGAs using
the same tools as you would a PLD:
ABELY CUPLY LOG/iC™ and
PGADesigner.™ But that's where
the similarity ends.

Our FPGAs are real speed demons.
Whatever application you may
be working on, our parts will
give you the kind of performance
you're looking for.

Coupled with your PLD tools,
Actel’s Action Logic™ System (ALS)
software lets you create your
own FPGAs—using a 386 PC or
workstation —right at your own

Announcing A Simple Way To Get

From PLDs To FPGAs.

Ifyou're a PLD designer
with an interest in fast,
flexible FPGAs, but you
think you don't have time
to learn new design tech-
niques, we'd like to change
your mind.

First of all, you don't
have to give up your exist-
ing PLD design tools or
Boolean equations. Actel’s
ALES™ 1 program trans-
lates the output of PLD

tools like CUPL" and
LOG/iC™ into logic opti-
mized for our ACT™
devices. ABEL™ 4.0
includes optimization for
Actel devices. Entire FPGA
designs can be developed
with PGADesigner.™
Actel devices offer
everything you want in an
FPGA. Like high I/O and
flip-flop counts. And
100% automatic place

desk. With Auto Place and Route

and route gets you to
market fast.

Once your FPGA is
designed, our Action Logic™
System (ALS) converts
the captured design into
a completed device in
minutes. To give you true,
high-density, field-pro-
grammable, channeled
gate arrays.

Other FPGA manufac-
turers fall short on design
verification. Our exclusive
Actionprobe® diagnostic
tools, give you 100%

that's proven in thousands
of applications.

observability of internal
logic signals. So you don't
have to give up testability
for convenience.

Its never been easier to
make your innovative
designs a reality. We offer
you a complete family of
powerful FPGAs, like the
A1010 and A1020, avail-
able in 44, 68 and 84 pin
PLCC versions and imple-
menting up to 273 flip-
flops or up to 546 latches.
And the first member of our
ACT 2 family, the power-

11991 Actel Corporation, 955 E. Arques Ave., Sunnyvale, CA 94086. ACT, Action Logic, ALES, PLICE, and Actionprobe are trademarks or registered trademarks of Actel Corporation

All other products or brand names mentioned are trademarks or registered trademarks of their respective holders.



'(=As The Same Way
e Similarity Ends There.

More Flexibility And Capacity.

Designing with Actel FPGAs
gives you more freedom than you
ever imagined. More gates.
More flip-flops. More 1/0. In fact,
our new A1280 is the largest
FPGA in the world.

ful A1280. With 8,000
gates, up to 998 flip-flops,
and 140 I/O pins, it’s the
highest capacity FPGA
today. And our
A1240-1 is the
fastest. In the
Al1240-1, 16-bit
counters run at
75MHz, 16-bit
accumulators at
33MHz. Enough
capacity and
speed to handle
almost any application.
The superior speed,

CIRCLE 80 FOR U.S. RESPONSE

The FPGA Design Guide

Call 1-800-228-3532
for your free FPGA
Design Guide.

Small Footprint.

Actel FPGAs give you far more
gates per square inch. As much as
ten times as many as the densest
PLDs. That can save a lot
of real estate.

capacity, and auto place
and route capabilities of 998
our FPGAs are made pos-
sible by Actel’s revo-
lutionary PLICE®
antifuse program-
ming element. The
advanced technol-
ogy that makes our
family of FPGAs
an ideal way to
unleash your engi-
neering creativity.

684

341

FLIP-FLOPS (Maximum)

293
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More Fun.

Designing Actel FPGA:s is so
simple that you'll have more time
to do the things that made you
want to become an engineer
in the first place. Or just relaxing.
You've earned it.

Broad Family With High Capacity
AI280

A70204 A70204 A 70204

i
o i I

A70704  A7070A4

34 57 69 83 104 140
1/0 PINS

=Actz)

Risk-Free Logic Integration




ULTIMATE CONTROL

No one can give you control of your GPIB test system like National Instruments can.

PERFORMANCE
%, The NAT4882™ chip makes our GPIB controller
boards completely IEEE-488.2 compatible.
When the NAT4882 is teamed with the
Turbo488® performance chip, you get the
maximum |EEE-488 transfer rate of 1 Mbytes/sec for both read
and write operations.

Use our industry-standard NI-488® software to control your
GPIB instruments and give your test programs maximum
throughput, regardless of your choice of personal computers
or workstations.

COMPATIBILITY

The NAT4882 controller chip is also compatible with the
controller chips of the past, so you get the best of both worlds —
complete compatibility with your existing applications and the
ability to meet your future requirements.

SEE US AT ISA BOOTH #5949

And when your controller needs change, NI-488 programs are
compatible across many different platforms and operating
systems — without modification.

UPGRADE PROGRAM

Existing PC, PS/2, and Macintosh customers can upgrade to the
benefits of IEEE-488.2 and increased performance through a
special upgrade program.

TRAINING
Learn even more ways to improve your test system by taking
our hands-on, IEEE-488 training course.

\’ﬂ:’a‘é‘%%’ﬁ‘é'ms -»

The Saﬁuare is the Instrument ®

For more information on how you can
have the ultimate GPIB control, call:
(512) 794-0100 or

(800) IEEE 488

(Toll-free U.S. and Canada)

SEE US AT COMDEX BOOTH #R8629

6504 Bridge Point Parkway
Austin, TX 78730-5039

AUSTRALIA (03) 879 9422 « DENMARK (45) 76 73 22 » FRANCE (1) 48 65 33 70 » GERMANY (089) 714 5093  ITALY (02) 4830 1892
JAPAN (03) 3788 1921 « NETHERLANDS (01720) 45761 « NORWAY (03) 846 866 « SPAIN (908) 604 304 « SWITZERLAND (056) 45 58 80 = U.K. (0635) 523 545

Product names listed are trademarks of their respective manufacturers. Company names listed are trademarks or trade names of their respective companies. ©
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TECHNOLOGY NEWSLETTER

Last month’s release of the major upgrade to the Personal Computer Memo-
MEMORY-CARD SELECTION ry Card International Association standard, rev. 2.0, also unleashed a spate
GROWS WITH P CMCIA 2.0 of new memory and I/0 cards that fit the 68-pin connector slot. One intrigu-
ing newcomer was a family of flash-memory-based memory cards that will be available in
capacities of 2.5, 5, 10, and eventually 16 Mbytes during 1992. The cards will function just like
disk drives even though they’re based on a flash-EEPROM technology developed by SunDisk
Corp., Santa Clara, Calif. The company has filed for over a dozen patents covering the opti-
mized flash-EEPROM technology and intelligent controller. Also showing off flash storage,
Intel Corp., Santa Clara, Calif., released a 2-Mbyte card that fills the gap between its 1- and 4-
Mbyte cards (see related story, p. 149).

BIOS-level software support for both the memory cards as well as the exchangeable card
architecture (ExCA) was also unveiled by both Phoenix Technology Ltd., Norwood, Mass., and
SystemSoft Corp., Natick, Mass. The Phoenix offering includes PC Card Manager, a BIOS-
level supplement that supports all memory cards, as well as the new I/0 cards and the socket-
services supplement to the PCMCIA standard. SystemSoft released details of its plans to sup-
port the ExCA interface through the memory-card controller chip—the 82365SL—released by
Intel along with the flash memory card. That chip reduces board area for the memory-card
support logic to just 2in.%

Both Databook Inc., Ithaca, N.Y., and Fujitsu Microelectronics Inc., San Jose, Calif., re-
leased design/evaluation kits that designers can quickly set up to run the memory cards
through their paces. The Databook kit includes a card “drive” that can read and write data to
the memory card, plus a host-interface card and abundant documentation. Fujitsu’s “kits”
give designers two choices. The first is a low-density kit that packs a 256-kbyte SRAM card, a
512-kbyte EPROM card, and a 1-Mbyte flash-based card. The other choice is a high-density kit
incorporating four cards—one that contains 512 kbytes of SRAM, another with 1 Mbyte of
EPROM, another with 1 Mbyte of flash storage, and the last with 1 Mbyte of one-time pro-
grammable storage. For product details, contact John Reimer at SunDisk (408) 562-0570; Intel
at (800) 548-4725; Steve Cox at Phoenix, (408) 452-6540; Jonathan Joseph at SystemSoft, (508)
651-0088; Daniel Sternglass at Databook, (607) 277-4817; and Larry Gagliani at Fujitsu, (408)
922-9000. DB

East-European market needs have driven Siemens AG, Munich, Germany, to
VIDEO PROCESSOR SUITS develop a video-processor chip that handles characters and symbols used in
SIX LANGUAGES six languages: Czech, Polish, Rumanian, Serbo-Croatian, German, and Swed-
ish. The SDA 5248C2, which its developer calls the “East Europe” chip, recognizes and stores
up to 128 pages of video text and can process four pages simultaneously. For use in TV sets to
display information broadcasted by the transmitter in the TV signal’s blanking intervals, the
processor offers 192 alphanumeric characters and 128 graphic symbols. The processor works
with the inter integrated-circuit (IC) bus, which allows direct access to the page memory.
There, DRAMs that are either 64k by 4 bits or 256k by 4 bits in size can store 32 or 128 video-
text pages. Characters and graphic symbols are displayed in a 12-by-10-dot matrix. Siemens
says the SDA 5248C2, available now, helps satisfy East Europe’s growing demand for techni-

cal features of many TV sets made in West Europe. JG

A method of regulating the shape, size, and uniformity of solder pads on pe

SOLDER PROCESS boards promises to significantly reduce board rework after assembly. The

MAKES UNIFORM SMT PADS Optipad process, developed by Velie Circuits Inc., Costa Mesa, Calif., is in-

tended to solve a basic problem in pe-board technology: uneven and irregular solder pads.

Typically, these pads vary in size and shape. The Optipad process creates pads thatare flatand

uniform in size, with no runoff into the spaces between conductors. To achieve this, panels are

run through the process in a vertical orientation with a solder wave on each side. Temperature-

conditioning chambers force the solder to stay in place. The objective, according to the compa-

ny, is to provide uniform pads at an 8-mil pitch for surface-mounting applications. A second-

generation process, which would be aimed at chip-on-board technology at very fine pitches,

might facilitate reflow attachment of TAB chips and flip chips. Contact Larry Velie at (714)
751-4994. DM
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In the short run this helps speed your products to your customers.
You're staring that gap right in the face. Unless key components in  In the long run you’ll rest assured that today’s innovations won't be
your modem, laptop PCs, LAN and telecommunications product designs  making a premature arrival at tomorrow’s scrap heap.
can connect with, and address, the technological needs of tomorrow. Our pin/software compatible K-Series of 1200 bit/s and 2400 bit/s
Thankfully, you can close that gap by tapping into the powerand ~ single-chip modems, for example, are well-connected to a variety of
experience of Silicon Systems. current and emerging world standards, along with being the lowest
Our approach to every solution using Mixed-Signal Integrated power 5-volt products you can buy.

Circuits —MSICs"— is to design and bring to market products with a Our newest thinking on PC/FAX includes a built-in pipeline to
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inevitable. To walk our migration path, talk with your nearest
Silicon Systems representative or distributor. Or call us for literature
package CPD-8.
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TECHNOLOGY NEWSLETTER

To further shrink future generations of computers, system designers must
TINY QUAD FLAT P ACKS have smaller IC packages. To that end, S-MOS Systems, San Jose, Calif., is in-

CUT IN HALF troducing a series of quad flat packages (QFPs) and thin small-outline pack-
ages (TSOPs) that are half the thickness of current packages. Intended for low-power ASICs
and standard ICs, the packages feature extremely small body sizes of, for example, 7 by 7 by
1.4 mm for 48-pin ICs and 14 by 14 by 1.4 mm for 100-pin ICs. The 1.4-mm thickness is roughly
half that of standard QFPs at 2.7 mm. Lead pitches for the packages, which are sampling in
November, are 0.4 mm. A 1.0-mm-thick version with 32 and 100 pins will be sampled in Febru-
ary and July of 1992, respectively. DM

Tightened manufacturing tolerances and minor process adjustments have
FASTER X86 FAMILY OF allowed Intel Corp., Santa Clara, Calif., to optimize speed and power-dissipa-

CPUS UP P ERFORMANCE tion characteristics of its popular 386SL, 486DX and 486SX microprocessors
for battery-powered PCs. The 386SL’s top clock speed has been increased by 25% to 25 MHz.
This latest upgrade gives designers the ability to create no-compromise 386-grade battery-
powered systems that match the throughput of most desktop systems. Furthermore, al-
though several adventurous companies have already embedded the 486DX or SX into portable
systems, lower-power versions of those CPUs will extend system battery life. The just-re-
leased lower-power versions consume just 25 to 50% of the power required by the currently
available 486DX and 486SX. The low-power 486DX will come in a 25-MHz speed grade, while
the 486SX has three grades—16, 20, and 25 MHz. Samples of all new chips are immediately
available. In 1000-unit lots, the 25-MHz 386SL goes for $189 apiece, while the 25-MHz 486DX
and SX sell for $471 and $366 each, respectively, in similar quantities. Contact Intel at (800) 548-
4725. DB

Two superscalar RISC processors, one defined by Mips Computer Systems
SUPERSCALAR CPUS MORE Inc., and the other by Sun Microsystems Inc., both of Mountain View, Calif.,

THAN DOUBLE THROUGHP UT promise new peak levels of throughput for workstations, servers, and other
performance-critical systems. Although details of the R4000 architecture from Mips were re-
leased earlier, the chip is now out of the ovens and ready for sampling from three of its
sources—NEC Electronics Inc., Mountain View, and Performance Semiconductor Corp., Sun-
nyvale, Calif., and LSI Logic Inc., Milpitas, Calif. The Sparc-compatible processor, code-
named Viking by co-developer Texas Instruments Inc., Dallas, has not yet been released.
However, sources indicate that TI is already shipping samples of the biCMOS chip to Sun.
Both the R4000 and Viking chips will clock at 50 MHz. The R4000 will be able to launch two in-
structions per clock cycle, while the Viking chip will launch three. Such launch capability cou-
pled with the high clock speeds would theoretically give the chips peak throughputs of 100 to
150 MIPS.

Both chips are highly integrated processors—the Viking chip includes two integer units, the
floating-point unit, memory manager, dual 16-kbyte caches, and an Mbus interface, all on a
single chip. The all-CMOS R4000, which packs a similar functional integration as the Viking,
contains a 64-bit integer unit, a 64-bit floating-point unit, dual 8-kbyte caches, primary and
secondary cache-control logic, and a memory-management unit. TI’s Viking packs about 3.1
million transistors onto a chip implemented with 0.8-um design rules and triple-level metal.
The R4000 is less complex, but NEC also uses 0.8-um rules to yield a chip almost 13 by 16 mm.
When running with an external clock of 50 MHz (100 MHz internal), either processor will con-
sume close to 10 W.

Samples of NEC’s V34000 will be available in three interface options. A 179-lead PGA
version (the 4000PC) uses only the on-chip primary cache (it’s targeted at desktop systems).
Two 447-pin versions—the 4000SC and MC—can control secondary caches. The SCis aimed at
uniprocessor systems, while the MC includes control signals for use in multiprocessor archi-
tectures. Price for NEC’s SC version will be $1800 apiece in lots of 10. Both PC and SC versions
from Performance Semiconductor and LSI Logic will be available this quarter. They’re fabri-
cated with a 0.6-um process, and although prices haven’t been set, they should be less expen-
sive than NEC’s version. Full details of the Viking are expected to be released at next month’s
Microprocessor Forum at the Hyatt hotel in Burlingame, Calif. Contact Yuichi Kawakami at
NEC, (415) 965-6273; Jim Keim at Performance, (408) 734-8200, ext. 214; John Hughes at TI,
(713) 274-2000; or Eric Almgren at (408) 433-7343. DB
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MODEL/VOLTAGE CHART:
Model Full Output Power Output Voltage/
Input Voltage Range  Current
DB2805S 16-50 Volts 5 Volts/4.00 Amps
DB2805SA
DB2812S 14-50 Volts 12 Volts/1.88 Amps
DB2812SA
DB2815S 15-50 Volts 15 Volts/1.50 Amps
DB2815SA

For Immediate DEDICATED TO EXCELLENCE
Produet Information

Call 1-800-448-1025
or FAX (602) 888-3329

APEX MICROTECHNOLOGY CORPORATION
5980 N. SHANNON ROAD, TUCSON, ARIZONA 85741

DB2800 SERIES FEATURES:

B Full output power for
Tcasg =—55° to 125°C (No Derating)

B Minimum Input Voltage As Low As 14 Volts
B Advanced Packaging—JEDEC MO-127:

— Low Internal Temperatures
— Low Component Count

— Withstands 5000g

— Welded Hermetic Package

— Remote Shutdown and Sense

B High Power Density up to 22.5W/in3

B Designed and Built for Reliability

JEDEC MO-127 Packaging (Actual Size)
CIRCLE 92 FOR U.S. RESPONSE

CIRCLE 93 FOR RESPONSE OUTSIDE THE U.S.

For Applications

and Product Selection
Assistance Call Newly
Expanded Hotline
1-800-421-1865

CANADA (416) 821-7800 DENMARK (42) 24 48 88 GERMANY (6152) 61081 SPAIN (1) 4094725 FINLAND (0) 8041-041 FRANCE (1) 69 07 08 24 HONG KONG 8339013
ISRAEL (3) 9345171 INDIA (212) 339836 ITALY (2) 99041977 JAPAN (3) 3244-3787 NETHERLANDS (10) 4519533 NORWAY (2) 50 06 50 KOREA (2) 745-2761 AUSTRIA (1) 505 15220

SWITZERLAND (56) 26 54 86 SINGAPORE 284-8537 SWEDEN (8) 7

795 9650 TAIWAN (02) 721-9533 UK (0844) 278781 BELGIUM/LUXEMBOURG (3) 828-3880 AUSTRALIA (08) 277-3288

“APEX HYBRID & IC HANDBOOK” — Order Your Free Copy Of The New 5th Edition Today!
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HP% SoftBench: A tool integration framework
and a program construction toolset.

HP Branch Validator: Provides accurate branch
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Softool Corporation CCC: Frame FrameMaker®: Easy-to-use text, IDE Software Through Pictures®: Integrated tools
A complete, automated solution graphics, and layout tools for documentation. Jfor improving software quality that emphasize
Jor change control and systems analysis and software design.
configuration management.
How can you make sure that your soft-  services. And you can integrate your investment, lowering your develop-
ware release dates don't slip? That own or third-party tools into SoftBench. ment costs and improving your time
:llsfeclt:tgg %l}:g(t) vi)ﬁ;(ltg;);ln}(‘;:ﬁl};er These software suppliers and SoftBench to market.
ant t ) date t}:)()ls" i are key elements of our CASEdge For more information, call us at
HOSE LRSI it program. Together, we offer a broad 1-800-637-7740, Ext. 2202. We'll
Hewlett-Packard’s SoftBench, selection of development tools. They show you the best CASE scenario in

that’s how. help automate the specification, design, the industry.

SoftBench is a tool integration plat- 1m;_)letme'n ra}t\l(m, (?(:l‘)‘u\{.’,‘gmg and
form, with its own toolset. It provides IRAINENANCE PIOCESSES:

a common user interface, tool commu-  This streamlines your entire CASE m HEWLETT
nication and distributed computing environment, while protecting your PACKARD
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SIEMENS

View Text  Access Network

International Exchange.

Siemens integrated circuits help telephone lines. And it's ideal for worldwide. And they
bring the world closer together transmission systems such as digital come with the European
added main line and other pair gain contentand U.S. design 4

with telecommunications.

Siemens is continuing to provide inno-
vative solutions in communications
which are making a sound impact,
throughout the industry. And the world.

systems and intelligent channel banks.  support you need, as
well as the best service

in the industry ey

For the mostadvanced  andstandard-cell.
telecommunications ICs, hook up with

For applications such as cel-
lular or full-featured tele-
phones or line cards,
which require lower

We offer the most comprehensive power consumption, the leader.
communication IC family in the world,  we offer CMOS 8-bit , For details, call (800) 456-9229, or write:
facilitating the incorporation of data, microcontrollers based CMOS 8-bit

on the 8051 architecture. Microeontroliers. Siemens Components, Inc.

: : 2191 Laurelwood Road
Like the SAB80C537, which features
16-bit hardware multiply/divide, and Santa Clara, CA 95054-1514.
8 data pointers. Ask for literature package M12A 010.

speech, and picture sources,
to meet your application-
specific needs.

With the development of
our PEB2091 ISDN Echo e’:f:c';‘:zge:f;;;"n Siemens CMOS ASIC technology
Cancellation Circuit (IEC-Q), ~ wansceiver  features both Sea-of-Gates and stan- 1
we introduced the industry’s ~ for ISDN. dard-cell families. Our 1.5, 1.0 and
first single-chip CMOS solution for the sub-micron technologies are compatible hARARAA
standardized U-interface. It can double  with Toshiba even at the GDS2 data- Siemens

the traffic-handling capability of existing  base level, for true alternate sourcing World Wise, Market Smart.
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LIBRARY OF 3D GRAPHICS
PROMOTES STANDARDIZATION
ACROSS PLATFORMS

multi-company advi-
sory panel is being
created by Silicon

Graphics Inc., Mountain
View, Calif., to guide fu-
ture enhancements to its
Iris graphics library (GL).
Iris GL, probably the most
popular graphic primitive
library in the industry, is
employed on Silicon Graph-
ics’ 3D graphics worksta-
tions. The announcement
of an advisory panel comes
on the heels of the compa-
ny’s “opening” of the li-
brary, which previously
had been proprietary, for
licensing by any system or
software developer that
can meet the cost (al-
though Iris GL has been li-
censed to IBM Corp., and
most recently to Microsoft
Corp., it wasn’t available
for general industry use).
One objective of the adviso-
ry panel is to guide future
extensions to the library,
thus ensuring that it stays
open.

As system users analyze
more complex problems on
their workstations and
high-end PCs, 3D graphics
is playing an ever-increas-
ing role in visualizing the
resulting data sets or the
actual product being con-
ceptualized (see the fig-
ure). This role, however,
has been somewhat blunt-
ed by a lack of 3D-graphics
standardization. In the
workstation world, for ex-
ample, there’s very little
commercial software stan-
dardization of underlying
graphies primitives used to
create the images.

Silicon Graphics’ latest
move might improve this
lack-of-graphics-stan-

dards situation by making
Iris GL the standard
around which most 3D
graphics applications can
be written.

The library’s opening
has been endorsed by such

companies as Compaq
Corp., Houston, Texas,
Digital Equipment Corp.,
Maynard, Mass., Intel
Corp., Santa Clara, Calif.,
and Microsoft Corp., Red-
mond Wash., all of whom
are working on operating-
system software or hard-
ware that will incorporate
hooks into the library.
Compag, for instance, will
include the library inits ad-
vanced computing environ-
ment (ACE) Unix platform
that’s being developed for
release in 1992.

Iris GL enables pro-
grammers to create soft-
ware solutions that let us-
ers visualize and manipu-
late color images. The Sili-
con Graphics library is
independent of any specific
windowing system or hard-
ware platform.

So far, the library has
been implemented either
on the hardware-based

ELECTTURON'I

Mips Computer Systems
RISC chip set, or on a spe-
cial graphics card IBM de-
veloped for its worksta-
tions.

With the opening of the
library, DOS-based plat-
forms with graphics co-
processors, possibly based
on Intel’s 1860 superscalar
processor, as well as other
platforms can take advan-
tage of the library. Micro-

© SOFTIMAGE

soft plans on incorporating
key elements in a future
version of the NT (new
technology) addition of
windows.

Over 1400 applications
already employ the library,
and many potential users
would like to see the same
applications ported to oth-
er platforms they may al-
ready have, rather than be
“forced” into buying an-
otherplatformthatdoesn’t
run most of their current
applications.

The library itself con-
sists of over 440 software
calls for creating geomet-
ric shapes. Those calls re-
side in system software
and sit between the end-us-
er’s application software
and the system-specific
graphics hardware in ei-
ther a PC or a workstation.
By employing the calls,
programmers can create
and interactively manipu-
¢ pESIGNE

OCTOBER 10, 1991

late complex 3D images;
perform lighting, shading,
and texture mapping of the
objects; and implement
more-advanced graphics
functions, such as motion
blur as well as simulated
fog or haze.

Based on an immediate-
mode approach to 3D
graphics, Iris GL offers
better efficiency than dis-
play list approaches be-
cause graphiccalls are exe-
cuted directly on the
screen. With display lists,
an intermediate represen-
tation of the object (the dis-
play list) is first modified,
then the modified version
is sent to be rendered and
displayed. Iris GL also al-
lows programmers to ac-
cess low-level control of
system features like the Z
buffer, so that image ren-
dering can be tuned to its
optimum level.

Other standards, includ-
ing GKS (graphics kernel
software) and PHIGS (pro-
grammer’s hierarchical in-
terface for graphics), have
been available in the indus-
try for a decade or more.
However, they haven’t re-
ceived universal industry
support even though they
were made standards by
The American National
Standards Institute
(ANSI). PHIGS, initially
developed for the main-
frame and terminal envi-
ronment, employs a dis-
play-list approach. Many
X-terminal manufacturers
and users have adopted
PHIGS, and it has even
been expanded into PEX
(PHIGS extensions to X).
But for local high-perfor-
mance rendering, display-
list approaches are too
slow.

Another potentially
competing software stan-
dard is Renderman, a ren-
dering approach that Pixar




Inc. released in 1990. It has
garnered some degree of
interest for use as a stan-
dard, but only a small num-
ber of applications are
based onit.

There will be three tiers
of licensing set up for Iris
GL. Level I licenses the GL
specification, a suite of
tests to evaluate confor-
mance and specification
for interfaces that allow
Iris GLtointeract with var-
ious windowing systems.
This level also includes the
right to create and distrib-
ute a product that meets
the specifications for Iris
GL.

Level II includes all of

TECHNOLOGY ADVANCES

Level I features plus the
source code (referred to as
the reference port) for a
hardware-independent
version of Iris GL. Also in-
cluded is the source code
that allows the software to
connect with various win-
dowing systems.

And Level III includes
all of the previous levels
and the right to distribute
source code based on the
Iris GL specification and
reference port source to a
verified Silicon Graphics
direct-source licensee.

For more information,
contact Bill Glazier at (415)
960-1980.

DAVE BURSKY

THREE-DIMENSIONALMOUSE FLIES
WITHOUT LEAVING THE GROUND

evices designed to
input data using
three dimensions ex-

ist, but most are quite cost-
ly and are employed only in
3D CAD and modeling ap-
plications. Now, a mouse
designed by Mouse Sys-
tems Corp., Fremont,
Calif., can input data in all
three planes (X, Y, and Z)
and operate as a standard
mouse, with a few added
wrinkles.

Developed under the in-
ternal code name Ice-Cube,
itlooks like a typical mouse
with the exception of a roll-
ing element added to the
top (see the figure, a).
Mouse Systems claims
that their mouse will sell
for under $400, less than
half of what competitive
3D input devices cost.

An alternative 3D input
device appears as a ball at-
tached to the top of a joy-
stick. Users grab the ball
and push, pull, lift, or ro-
tate it as if they were hold-
ing on to the object on the
screen. Such a device of-

fers six degrees of free-
dom—X, Y, and Z, plus
piteh, yaw, and roll. Pitch
and roll can be best de-
seribed by envisioning an
airplane. If the wings are
level and the nose of the
plane is slightly facing
down, the plane has a
downward pitch. When
there’s roll, the nose and
tail of the plane would re-

main level, but the wings
move up and down. Yaw is
where the object rotates
about its center, such as
how a fan blade rotates
aboutits center.

Another 3D input device
uses a magnetic field sen-
sor. There are three wire-
wrapped ferrite cores
pointed orthogonally, one
in each plane direction, all
at 90° angles to each other.
Also, a sensor reads the po-
sition of these cores. To
move the object on the
sereen, users pick up the
deviceand moveitin the de-
sired direction. A second
implementation of this
“flying mouse” uses radio
waves to do the task.

The Ice-Cube never
leaves its mouse pad. It
uses Mouse Systems’ M5
technology, previously
used in an earlier product,
to get the X, Y, and yaw
motions (ELECTRONIC DE-
SIGN, May 10, 1990, p. 32).
Two optical sensors built
into the underside of the
mouse track the X, Y, and
rotational (yaw) positions.
The first sensor tracks its
location with respect to the
second sensor, thereby de-
termining the three direc-

Top view
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tions.

The Z-direction move-
ment is done by a roller
that Mouse Systems calls
Zarpa (Z-axis roll-pitch ac-
tuator). The roller, which
rolls forward or backward
to get an up or down (Z)
movement, can be tilted to
the left or right sides (see
the figure, b). This brings
about the pitch and roll. If
the Zarpais tilted to the left
and rolled, pitch is ob-
tained. If it’s tilted to the
right and rolled, the roll is
obtained. A decision hasn’t
yet been made as to wheth-
er the Zarpa will be an opti-
cal or an optomechanical
implementation.

The Ice-Cube can also be
used inpainting and image-
processing applications. If
the device is employed as a
traditional mouse, only the
X and Y functions are be-
ing used. But, keep in mind,
the Ice-Cube has four other
directional movements
that are idle. Therefore,
they can be used to control
other functions. For exam-
ple, in a paint program, the
roller can be used to inten-
sify or change the shade of
a color. The pitch mecha-
nism could change paint
brushes or the width of the
brush, and so on. Other ap-
plications where extra
functions could come into
play is in computer games.
Here, many functions that
are now controlled by the
keyboard could more easi-
ly be controlled by the
mouse. In addition, this
would make the games
more realistic.

The Ice-Cube will be
demonstrated at this
year’s Fall Comdex. Ship-
ments probably won’t com-
mence until next April. For
more information, call
Mouse Systems at (415)
656-1117.

RICHARD NASS




The Next World Standard
for Embedded Systems
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IDT’s R3051 RISController”

MIPS® RISC for $30

The 32-bit R3051™ outperforms the 1960 and AMD29K, and has
everything you need in a high-performance, low-cost CPU:

* Larger Cache—the R3051 integrates up to' 10KB on-chip
for PostScript®, networking, or X protocols.

* 4-Deep Read and Write Buffers—allow.the CPU to run
at full speed, even in low-cost DRAM designs.

* Multi-Sourcing— provides form, fit, and function inter-
changeable products.

* Development Support —100% software compatible with
low-cost MIPS and IDT development tools on PC, SPARC,
MIPS, and Macintosh® host platforms.

® In Production Now!

“I could never have imagined that RISC would
become 50 inexpensive, powerful, and pervasive,
and IDT’s R3051 has made that happen.”

Steve Blank
Vice President of Marketing
SuperMAC, Leader in high-end graphics

(800) 345-7015 » FAX: 408-492-8674
ASK FOR KIT CODE 5071

Evaluate the R3051 Today

For a limited time, we're offering a com-
plete R3051 Evaluation Kit, including an
evaluation board and software, for $595
(an $895 value).

Call our toll-free hotline to get an IDT
RISC Product Roadmap and complete infor-
mation on the R3051 Evaluation Kit, so you
can evaluate the next IP standard for embed-
ded systems today.

HH
™

Integrated Device
Technology, Inc.
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FAST COMPRESSION ALGORITHM SIMPLIFIES JPEG SILICON

proprietary tech-

nology for com-

pressing digital

color images re-
portedly performs up to
500 times faster than other
software alternatives and
occupies considerably less
space in silicon implemen-
tations. Developed at the
California Research Cen-
ter of Ricoh Corp., W. Cald-
well, N.J., the new patent-
ed algorithm is based on
the Generalized Chen
Transform (GCT), which is
avariant of the JPEG stan-
dard’s discrete-cosine
transform (DCT). The DCT
requires about 150 multi-
plications to transform an
8-by-8 block of pixels into a
two-dimensional wave. On
the other hand, the GCT re-
quires just 64 such opera-

tions, including the trans-
formation and quantiza-
tion steps specified by the
international JPEG stan-
dard. This means quantiza-
tion needs just one multi-
plication operation per
point, which occurs at the
back end of the transform.
The remaining transform
portion of the image-com-
pression process is done
with add and shift opera-
tions. These operations can
be executed simpler and
faster by a computer.

The algorithm delivers
compression ratios rang-
ing from 2:1 to 100:1. In a
demonstration at the Ri-
coh’s Research Center in
Menlo Park, Calif., GCT
software running on an
Apple Computer Macin-
tosh IIfx using a 40-MHz

68030 processor reduced
typical 512-by-512-by-24-
bit full-color images to 30
kbytes in about 1.75 sec-
onds. This performance
represents a 25:1 compres-
sion ratio and a compres-
sion speed of about 200
kbytes/s. For 512-by-512-
by-24-bit color images, de-
compression time is also
about 1.75 seconds, includ-
ing color-space conversion,
GCT transformation,
quantization, and Huff-
man encoding. Disk access
time, compressed-file save
time, or painting of a win-
dow aren’t included. Using
a 68040-based machine, es-
timated compression and
decompression times for
the same image is 600 ms.
Ricoh says the GCT of-
fers competitive advan-

tages in either software or
hardware designs. When
implemented in silicon
chips, the GCT replaces
complex multiplier struec-
tures with adder circuits. It
also eliminates the control
logic, lookup tables,
RAMs, and ROMs used in
other JPEG chip designs.
Ricoh says the GCT tech-
nology is equally applica-
ble to MPEG and Px64
standards. Applications
are expected to span a
broad range of office and
consumer products that
process full-color images.
Ricoh is currently seeking
to license the technology to
software and IC hardware
developers. Contact Edward
W. Onstead at (408) 281-1436
or (415)496-5719.
MILT LEONARD

SPREAD-SPECTRUM SIGNALS

COMMUNICATE OVER POWER LINES

control network, using

ac power lines to trans-
port control and data sig-
nals is an attractive con-
cept for implementing “in-
telligent buildings,” be-
cause it avoids the cost of
installing a separate wir-
ing system. Unfortunate-
ly, this advantage has been
offset by the need for ex-
pensive analog functions,
such as adaptive receive
and transmit filters. The
filters are required to cope
with the uncontrolled ac
power-line environment
plagued with electromag-
netic interference, nar-
row-band frequency im-
pairments, varying im-
pedances, and signal at-
tenuation. Moreover,
most existing power-line
signaling methods use

In a local distributed-

simple on-off keying of a
narrow-band signal at a
typical data rate of 60
bits/s—too slow for in-
stallations where many
networked sensors and
control devices are com-
municating.

Intellon Corp., Ocala,
Fla., overcomes these limi-
tations with a patented
technique based on spread-
spectrum technology, a
proven data-transmission
method used for secure
military radio-communica-
tions operating in hostile
environments. Classical
spread-spectrum commu-
nication involves randomly
spreading signals across a
broad frequency range,
rather than using a fixed
carrier frequency. There-
fore, if the transmission
media distorts portions of

EJE L ECTRONTIC

the signal in some frequen-
cy bands, this signal redun-
dancy ensures thatenough
of the signal gets through
for reliable communica-
tion. The problem is that
traditional spread-spec-
trum technology is incom-
patible with Ethernet-like
carrier-sense, multiple-ac-
cess (CSMA) networks.
The time taken to detect
D ESTIGN
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and generate a carrier sig-
nal for effective network
arbitration exceeds the
time constraints of a
CSMA network.

Intellon’s patented ap-
proach, called Spread Spec-
trum Carrier technology,
has the transmitter gener-
ate a unique waveform,
called a chirp, over a wide
range of frequencies. Each
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For months we’ve been
saying that our nine new
Nonvolatile Serially Programmable
(NSP) devices are a “whole new ballgame”

when it comes to designing electronic
systems and hybrid circuits.

Now to help speed your evaluation, the Semiconductor
Products Center of Hughes Aircraft Company is offering a

- Ace
special evaluation kit to assist in the development phase of your design.

All you need is an IBM™ compatible PC. You can read and program any of the NSP
devices, including future NSP devices, right from your keyboard.

The kit contains all the necessary hardware and software. You can be up and running in
just minutes. Included is a custom interface circuit, cable to connect to the parallel port of your
PC, sample devices, data sheets, complete documentation, and “quick start” instructions.
The Evaluation Kit allows you to program and test a single NSP device or to access a
ring of up to 15 devices. Moreover, three operating modes provide real flexibility for setting
the state of the NSP devices. All can be programmed directly from the keyboard.
Send for your kit today at our special introductory price of $50.00. To help expedite your

orders, we have arranged through our distributor to accept major credit cards for your added
convenience. Phone or fax your request to: Zeus Components, call (714) 921-9000 or FAX
(714) 921-2715. Or call our plant at (714) 759-6589 or FAX (714) 759-2913.

SEMICONDUCTOR PRODUCTS CENTER
Industrial Electronics Group
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networked device uses
fuzzy-logic correlation to
detectthe chirpimmediate-
ly, without requiring syn-
chronization between
transmitter or receiver.
The sequence of chirps can
be used as the equivalent
of a carrier signalin CSMA
networks.

Spread Spectrum Carri-
er technology is scalable
over various frequency
ranges and data rates. To
meet European regulatory
requirements on ac power
lines, Intellon uses a fre-
quency band of 20 to 80
kHz that supports data
rates of 2000 bits/s. In the
U.S., the FCC-accepted fre-
quency range for power-
line transmission is 100 to
400 kHz. This range meets
the Electronics Industries

TECHNOLOGY ADVANCES

Association’s specification
for the ac power-line physi-
cal layer in its CEBus
home-automation stan-
dard (EIA IS-60) for 10-
kbit/s data rates. Higher-
frequency ranges for high-
er data rates are available.
Intellon says the technolo-
gy is equally effective with
noisy media other than ac
power wiring.

The company has im-
plemented this technolo-
gy in power-line modem
ICs that are priced under
$5 each in quantities of
25,000. Development
boards are also available
(see the figure). Each
board costs $105 apiece in
quantities of ten. Both
products will be available
in the fourth quarter.

MILT LEONARD

ASICS AND ENHANCED SOFTWARE
SPRUCE UP LASER PRINTER
OUTPUT AND SCANNER INPUT

y combining a pair of
BASIC chips and im-

proved imaging al-
gorithms, a new family of
laser printers can offer
smoother characters and
lines as well as higher sys-
tem throughput. The print-
ers, just released by Apple
Computer Corp., Cuperti-
no, Calif., not only produce
sharper-looking text
thanks to the two ASICs,
but also turn out better-
looking half-tone images
due to an improved gray-
scale algorithm. The algo-
rithm, with smaller dots,
can create up to seven

times more gray shades
than in the previous La-
serwriter I[INTX. An im-
proved 8-bit gray-scale
scanner also lets systems
capture more realistic im-
ages.

To get the better charac-
ter appearance on the 300-
dot/in. laser-printer en-
gine, Apple Computer de-
signers developed a
scheme they call FinePrint
technology, which
smooths text and lines to
simulate higher-resolution
printers. One of the two
custom chips handles the
algorithm. The gray-scale

EISA Passive
Backplane

Product names are trademarks or registered trademarks of their res;
386 & 486 are trademarks of Intel Corp. SLOTpro is a trademark of

Up to 64Mb
DRAM On-board

ctive companies.

32Kb of EISA CMOS RAM

EISA ‘436" BREAK

DTI ESP2000/33MHz ‘486" Single Board Computer

On-Board Battery

For CMOS RAM

COPYRIGHT

High Performance Intel
80486 33MHz

iversified Technology Inc.



upgrade, a scheme called
PhotoGrade, was imple-
mented in the other imag-
ing ASIC. That chip ad-
justs the dot sizing and po-
sition selection of the dots
to better produce the im-
age. Two additional cus-
tom chips were created to
simplify the internal cir-
cuitry of the printer and
handle the three I/0 ports.

Unlike most other print-
ers that come with just a
serial or parallel port, the
Laserwriter IIf and Ilg
come with three I/0 ports,
all of which can simulta-
neously be active. The
three ports include a Local-
Talk interface, a standard
RS-232 serial port, and an
Ethernet port on the Ilg.
All three ports can simulta-

TECHNOLOGY ADVANCES

multiple systems, eliminat-
ing network or localized
performance bottlenecks
that result from printer
sharing (waiting because
the printeris busy).

To solve the bottleneck
problem, the 68030-based
controller in the printer ar-
bitrates the ports and al-
lows the incoming jobs to
run on a first-in/first-out
basis. It accomplishes this
by feeding the other incom-
ing jobs into a memory
queue formed in part of the
2 to 32 Mbytes of DRAM
mounted on the system
board. And by employing a
68030, running at 20 or 25
MHz (IIf and IIg, respec-
tively), as the controller,
throughput is at least
twice that of the NTX.

images to the laser printer,
Apple also developed an 8-
bit gray-scale 300-dot/in.
scanner that performs
adaptive calibration, and
can quickly scale and ro-
tate captured images. The
Photoscan operation of the
unit checks the entire bed
of the scanner to locate the
image and then restricts
the scanner’s range to the
size of the image, thus re-
ducing the capture time.
Furthermore, prior to cap-
turing the image, the scan-
ner analyzes the image to
determine if it’s a photo-
graph or line art. Once the
image is scanned, the sys-
tem can automatically
straighten the image, crop
outexcess white space,and
be ready for the user to se-

that must saved. Once that
region is selected, the sys-
tem sharpens the image to
enhance contrast.

Both the IIf and IIg have
the FinePrint capability
built in. The PhotoGrade
capability is an upgrade
feature on the IIf, but
comes standard on the I1g.
Furthermore, the IIf only
has the LocalTalk and RS-
232 ports, while the Ilg
adds the 10-Mbit/s Ether-
netport. Both systems also
include Adobe Postseript
level 2 and PCL 4. Prices
for the IIf and IIg systems
are $3999 and $4999, re-
spectively. The scanner
sells for $1399.

For more information,
contact Michael Hopwood
at (408) 996-1010.
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ECL Standard Logic

Wide range of high-speed, high-performance Digital Audio
ECL logic devices. Low cost and design simplicity. Consumer-based leading-edge
technology. Compact design. Small
CCD Image Sensors package. Capable of CD-ROM

The CCD technology that led
to Sony’s leadership in color video
cameras 1s now available to you.

interface.

Interactive Video
Sony’s A/ V IC leadership

applies directly to new multimedia
systems. Superior bipolar linear
technology in encoder/decoder

ARARRERRAR L
High Speed SRAMs
Broad family covers all your fast-processox
cache-memory requirements.

ECL Gate Arrays
Super high-speed operation combined
with low power consumption and
extenstve 1/ O interfaces.

SONY
CXKSB1D00P-12

BSONY
CXK77910) GaAs FETs
State-of-the-art performance,
reliability and uniformity. Ideal
when low noise is critical.

SAXRRERRRRRE Y

1:Meg SRAMs
Largest, most diverse family in
the mdustry. The first products scheduled to
come from our new San Antonio fab. . STRAM =
High speed performance, self-timed
RAM with register synchronous SRAM.

A/D Converters

18 models including the world’s

fastest. Fewer pins, smaller

packages, low power consumption, Laser Diodes
and guaranteed low error rates. Wide power range, high

reliability, huge selection. Ideal
for optical disk, laser printer
and microsurgery designs.

D/A Converters

High speeds to 500 MHz,

low glitch energy, and low power
consumption in very small packages.



Project Priority One
Launch Date: 3Q92

If you can't get the parts you need,
you can't get your best designs out the door.

And that’s where we can help. With
cutting edge SRAMs—high and low
speed. With high speed A/D and D/A
converters. With high speed ECL logic
chips. And with a long list of other com-
ponents—the same components that have
made Sony’s consumer electronics
so successful.

Perhaps more important, we're
always here to help. With a design center
to support your design engineers, in devel-
oping applications all the way through

production. With a service department

to answer your questions and expedite
your orders. And with world-class manu-
facturing, plus new facilities in San Antonio,
"Texas, to produce the technology you'll
need next year.

'Io learn more about our custom
design support, our competitive prices, and
our full line of components, just call us
today at (714) 229-4331 or (416) 499-1414
in Canada. You can even FAX us your cur-
rent requirements at (714) 229-4285 or
(416) 499-8290 in Canada.

Sony Corporation of America, Component Products Company; 10833 Valley View Street, Cypress, CA 90630.
Sony Canada, 411 Gordon Baker Road, Willowdale, Ontario M2H 2S6.
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Sony is a registered trademark of Sony Corporation. Prices and specifications are subject to change without notice. The purchase of products is subject to availability and Sony’s standard terms and conditions of sales.




SIEMENS

We Admit This Test Of Our Slimline
Display Is Stacked In Our Favor.

Our new LED dot matrix
Intelligent Display® has proven
once again why Siemens is at
the forefront of display device
technology. And has left the
competition at a loss for words.

Because its package size is 60%
smaller, the Siemens SLx2016
Slimline allows you to say
alot more, in alot less
space. The Slimline
family features a .4-inch
package height, rather
than the .8-inch height
industry standard, while
keeping a .19-inch character

1991 Siemens Components, Inc
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height. Plus, our displays are X
and Y stackable, to give you max-
imum flexibility in your design.

The SLx2016 is the first in

a series of Siemens Slimline

Intelligent Displays, all of which

will give you on-board display

drivers with control logic and
easy addressability.

And it's available now, in
four bright colors includ-
i ing red, yellow, green,and
High-Efficiency Red.

So if you're looking for
the slimmest Intelligent Display

available, compare us to the
competition. You'll see that they
justdon’t stack up.

For more information, call (408)
725-3423, FAX (408) 725-3439,
or write:

Siemens Components, Inc.
Optoelectronics Division

19000 Homestead Road
Cupertino, CA 95014-0799

Distributors: Advent Electronics, Inc.,
Hall-Mark, Insight Electronics,
Marshall, Summit,

Western Microtechnology.

CIRCLE 240 FOR RESPONSE OUTSIDE THE U.S.



COVER FEATURE

PACKING MULTIPLE PROCESSING UNITS ON A
SINGLE CHIP, A HIGHLY PROGRAMMABLE DSP
INCLUDES EASY-T0-USE DEVELOPMENT TOOLS.

PARALLEL-PROCESSING DSP
CHIP DELIVERS TOP SPEED

DAVE BURSKY

s the tasks put before digi-

tal-signal processors be-

come more complex, single-

chip DSP systems give way

to parallel - processing
schemes with multiple DSP chips. However,
arrays of parallel processors bring their own
headaches. In particular, there’s the difficul-
ty creating complex software programs
needed to control and coordinate the multiple
chips, as well as implementing the desired
computation algorithm. Difficulty of pro-
gramming was, for example, the major prob-
lem with the systolic digital-signal processor
chips introduced in the 1980s. Now, a single-
chip DSP with a new multiprocessor architec-
ture, supported by easy-to-use development
tools, may smash through that roadblock and
open up wide areas of signal-processing-sys-
tem design to DSP implementations.

By combining single-chip programmability
and parallel-processor efficiency with a set of
software development tools called Sproclab,
designers at Star Semiconductor say they
have achieved the right balance of parallel-
ism and ease of software creation. With their
Sproc DSP chip, they say that any designer,
even an engineer with no expertise in digital-
circuit design, can develop signal-processing
algorithms on the Sproc with minimal train-
ing (see “An analog designer’s point of
view,” p. 44).

The first implementation of the chip, the
Sproc 1400, has a multiprocessor architecture
optimized for real-time performance and can
handle real-time signal bandwidths of 250
kHz, when clocked at 50 MHz. At the heart of
Sproc is a shared central memory unit (CMU)
that’s surrounded by four independent gen-

ELEUC CTTURUON
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eral signal processors (GSPs). The shared
memory consists of 1024 words (24 bits wide)
of RAM for data storage, and a similar-sized
RAM for code storage (Fig. 1). Also included
on Sproc are four serial ports, a 24-bit (8/16/
24-bit selectable) parallel port, and a 16-bit ad-
dress bus (the lower 12 bits are for internal
memory addressing, and all bits are used for
external memory access). A small boot ROM
(5612 words by 24 bits), a special serial-access
D ESI ¢ NE
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PARALLEL PROCESSING
DSP CHIP

port, and a novel signal probe are
also on the chip.

The Sproc 1400’s 24-bit word width
gives the chip a dynamic range of 144
dB. That’s wide enough to handle
over 95% of the signal-processing ap-
plications, according to Jeff Robin-
son, one of the company founders
and chief architect of the chip.

Each GSP executes programs out
of the shared memory just as any
standard processor would execute
from its own dedicated memory. The

CMU has over a dozen ports, accord-
ing to Star’s Robinson. To get the
large number of ports without com-
plicating the memory-cell structure,
he employed time-division multiplex-
ing to create a multiport memory,
with each GSP and the chip’s internal
controller block getting a time slice
of the memory. When the external
clock is set ata frequency of 50 MHz,
the internal clock cycle is 100 ns.
During that cycle, the chip can exe-
cute four instructions (one for each

GSP) and one I/0 operation.

The GSP instruction set is similar
to that of a microprocessor, with
three cycles needed for a multiplica-
tion, and most other instructions ex-
ecuting in one cycle. Each GSP con-
tains a hybrid 24-by-24-bit multiplier
(a serial-parallel combination) that
can deliver a 48-bit result. There are
an additional eight guard bits that al-
low the math block to actually accu-
mulate the results up to 56 bits. The
ALU can run in parallel with the mul-

AN ANALOG DESIGNER'S VIEW OF SPROG

he late George Philbrick

would have loved a sys-

tem like Sproc. He’s the

guy who realized that the
operational amplifier was a sig-
nal-processing-system element,
rather than just a basic analog
computer building block. If you
design analog systems that must
process signals in real-time accu-
rately and reliably, but can never
quite get the performance you
need, or they take too long to de-
sign, Sproc may be the solution.
The new chip and suite of tools
may be particularly relevant if
you're still wary (scared) of a digi-
tal approach, or worse yet, you
tried one or more of the available
DSP chips and decided that writ-
ing code was for the birds.

If you have at least moved to a
schematic-capture tool on a PC,
you can usually capture a good-
sized schematic after a few hours
of training. Moreover, you
needn’t wait for the schematic to
be laid out and fabricated; it can
be modified any time you like—
even on the fly. That flexibility,
coupled with the power of some of
the sophisticated simulation tools
available on high-end PCs and
workstations, gives an inkling of
what Sproclab, Star Semiconduc-
tor’s software development sys-
tem, is all about.

The tools, at times, can give you
an eerie feeling of “virtual reali-
ty.” You can create a circuit, and
the stimulation signals for it, with
the capture software. The code to
configure the chip can then be

generated automatically and
downloaded to the chip. After
that, instead of simulating, you
can instantly look at any circuit
node with a real oscilloscope at-
tached to the probe output port of
the Sproc chip.

To illustrate, you can synthe-
size a square wave by capturing a
series of sine-wave generators
and specifying one as a funda-
mental frequency and the remain-
ing as its 3rd, 5th, Tth ...... and nth
harmonic. You can also call out
the amplitude of each. The output
of each is buffered with an op
amp, and every signal is summed
by an additional op amp. By load-
ing that compiled signal flow al-
gorithm into Sproc, you can look
at the output square wave or any
of the individual sine waves on the
oscilloscope. Each harmonic can
be turned on and off to see the ef-
fect on the square wave and deter-
mine how many you need to get
the desired square wave. It's a
convenient way to replace the
tens of hours that manual draw-
ing might have taken prior to com-
puter-based tools (and a good way
to teach Fourier analysis!).

Another example involves an
adaptive filter that eliminates a
variable-frequency, yet coherent
and therefore correlatable, inter-
fering “noise” from a complex an-
alog signal, say, music. Because
music is virtually noise, the ran-
dom-noise-generator cell must
first be captured from the library
for use as the signal. A real inter-
fering signal from a real function

generator is connected to the
Sprocboard, where it's digitized
by a 16-bit delta-sigma ADC and
fed to Sproc. This is where you
truly have trouble determining re-
ality. Synthetic noise is being
used as a signal, and a real signal
as noise. The digitized noise from
the ADCis brought up on the PC’s
screen from the I/0 port and
mixed with the “music.” The
adaptive filter is then constructed
from cells in the library using the
filter-design program, Sprocfil,
and added to the circuit.

You can now examine any of
the waveforms, both inside and
outside of the chip, using the oscil-
loscope. You can look at the clean,
random noise (music) generated
by the chip, the interfering signal
from the function generator, and
the music plus the interference.
The clean music out of the filter
can be compared with the original
synthesized noise. As you change
the frequency of the interference
from the real function generator,
the scope will show the filter
adapt to the changing, coherent
interference. The interference
from the signal should then be
eliminated. Sproc can run a fast
Fourier transform on the cleaned
up “music” to look for signs of
the interference. Alternatively,
knowing the interfering frequen-
cy, a very narrow bandpass filter
can be implemented with Sproc
and connected to the output of the
adaptive filter to look for rem-
nants of the interference.

FRANK GOODENOUGH
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PARALLEL PROCESSING
DSP CHIP
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1. ACENTRAL MEMORY consisting of two blocks of RAM—program and data—is

used by the four general signal processors (GSPs) and the serial and parallel ports on the
Sproc chip developed by Star Semiconductor. Every instruction cycle, the chip performs one
instruction in each of the four GSPs and one I/0 operation.

tiplier, permitting the pipelined com-
bination to deliver fast multiply-and-
accumulate operations. These types
of operations are crucial in most fil-
tering and other signal-processing
operations.

Part of the design library bundled
with the development tools includes
prewritten blocks of code. Those
code segments offer over 50 basic
blocks, such as amplifiers, multipli-
ers, integrators, infinite-impulse-re-
sponse filters, limiters, finite-im-
pulse-response filters, rectifiers, os-
cillators, and many other functions.
Cell parameters can then be set dur-
ing system programming.

Within a GSP, an amplifier is the
simplest function to implement,
while the most complex function
could range up to dual adaptive fil-
ters for modems, noise cancellers,
and speech compression and recogni-
tion. Algorithms like fast wavelet
transforms (an algorithm developed
at the Massachusetts Institute of
Technology and by Prof. Mike God-

E L

frey at Stanford University) are
stream oriented, and they fit the
GSP blocks well. The algorithms
fundamentally require one sample in
for one sample out and use multiple
channels. In comparison, most cur-
rent algorithms

anism that manages the data and in-
struction flow between the serial
ports, the CMU, and each GSP.
These data flow managers handle
the 170 tasks, offloading the GSPs,
which eliminates any I/0 operation
impact on GSP performance. The
data-flow managers communicate
with the GSPs and other on-chip ele-
ments over the internal 24-bit data
bus and to the outside world through
programmable serial ports.

The serial interfaces consist of
two dedicated input ports and two
output ports. Each port can operate
with its own internal or external
clock. Four signal lines are on each of
the input or output ports: data, clock,
strobe (this signal line acts like a
data-valid line), and synchronization
(this line is used to synchronize block
transfers). Word length and bit or-
dering are both programmable—
words can be 8-, 12-, 16-, or 24-bits
long and data ordering can be set for
most-significant or least-significant
bit first. The parallel portis a bidirec-
tional, asynchronous interface up to
24-bits wide. During chip configura-
tion, the word width of 8, 16, or 24
bits and the byte ordering of MSB or
LSB first can be selected. Through
the parallel port, the Sproc can be dy-
namically reprogrammed by a host
processor (when the Sproc is in its
slave mode).

Supplementing the standard serial
ports is a five-line access port that

are block-orient-

ed, in which multi-
ple samples are
collected and exe-
cuted on as a sin-

—_———

A——ned

Sproc

I T 1

! |
______ “ e

I Sproc :
_____ = &= il

| |

1

gle block. Serial channels

to AD!

Control and sta- [HERREEEI
tus registers are

S appec Read/write to the Sp

into the internal
address space of
the chip, making it
a simple matter to
address and ac-
cess the registers.
To coordinate the

/.A\

is identical to standard memory

Scale the microprocessor according to the
needs of the logic-processing task

]

Microprocessor RAM

Store the memory-intensive
decision code in DRAM

four GSPs, the
Sproc chip in-
cludes a powerful
and flexible mech-
ECTRONTIC
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2. THE SPROC CHIP can be used as either a standalone

chip or with a host microprocessor. In either case, multiple
Sproc chips can share the data bus to tackle applications too
complex for one Sproc to handle.
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The Elegance Inside The HP Laser]et IIISi” Printer:
The 29K™RISC Microprocessor Family;,
HP's customers were on the prowl. The 29K™32-bit microprocessor from AMD.

And Hewlett-Packard knew exactly Only the 29K Family gives you the widest
what they were hunting for—a faster,  range of performance — thanks to its innovative

PCL5 and PostScript*compatible, register file and high-velocity memory interface.
affordable desktop laser printer. That's how HP achieves its blistering 17 page-per-
So they built the HP LaserJet lISi printer. And  minute throughput, even with complex PCL5 and
naturally, they built it around the most versatile, PostScript documents.

high performance embedded RISC processor ever: Only the 29K Family keeps your system costs



Helps HP
Its Customers.

low, while keeping performance high. Features
like AMD's unique on-chip caches and burst
mode give you maximum performance from less
expensive memory.

Only the 29K Family helps bring your product
to market so fast. You'll breeze through develop-
ment with AMD's own tools, or the hardware and
software tools provided by over 50 Fusion29K™
Partners. And the 29K Family continues to grow,
with new members offering even higher perform-
ance and integration.
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So make sure your customers are happy
puppies, and start designing with the 29K Family
from AMD. Call 1-800-292-9263 Ext. 3 for

more information.

Advanced Micro Devices

901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088. © 1991 Advanced Micro Devices, Inc
29K is a trademark and Fusion29K is a servicemark of Advanced Micro Devices.
Laser]et 111Si is a trademark of Hewlett-Packard Co. PostScript is a registered trademark of
Adobe Systems, Inc. All other brand or product names are trademarks or registered trademarks
of their respective holders.
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PARALLEL PROGESSING
DSP CHIP

offers a direct link between an inter-
face module, called the Sprocbox,
and the chip. The five lines consist of
a clock, data input, data output,
strobe input, and strobe output. The
clock line can run at up to about 40%
of the master clock frequency. Spe-
cial software (Sprocdrive) enables
the user to dynamically modify sys-
tem parameter values over the ac-
cess port, thus permitting system de-
bugging and calibration without the
need for expensive logic analyzers or
in-circuit emulators.

The same Sprocdrive software
controls an internal software-direct-
ed signal probe that functions just
like an oscilloscope probe. Internal
circuitry under control of the Sproc-
drive software steers selected inter-
nal signals to a dedicated output port
that includes an 8-bit digital-to-ana-
log converter. There, the signals can
be viewed or measured during chip
operation. The probe port has three
signal lines—clock, strobe, and data
output (either digital or analog
lines)—and can be used interactively
when the chip is executing its DSP
algorithms.

The chip can be employed in either

a standalone
mode as a con-
troller (master)
or with a host mi-
Croprocessor as
a memory-
mapped periph- |
eral (slave). In |
the master |
mode, the on- ¢
chip boot ROM, L
upon power-up,
tells the chip to

Amp 1

Gain = 1.75]

Signal lines
— — — — Control lines

Mult1

Spec = filter1

| Microprocessor based
BN IL
N |
|
S01 (sine oscillator) |
__________ -1- — — Control code
Freq = 0.12 |
Rate = 50000 |
|
————————— e

upload its con-
figuration from
an external byte-
wide memory
over the parallel
port into the on-
chip RAM. In the
slave mode, the chip relies on an ex-
ternal controller to handle the down-
loading of configuration files. A sim-
ple watchdog timer is included as
part of the parallel port to prevent
any bus lockups from totally freez-
ing the system. The timer interval is
fixed at 160 master clock cycles
(about 4 us).

In a multi-Sproc system, there can
be only one bus controller—either a

Sprocfil filter design tool
User-defined cells =
Data

lcons —|  Sprocdrive interface
Sprocview graphical | Netlist iz Load
|)design ingterrace 1 Sprochuild utility

Sproclink

Icons Data s microprocessor interface

Sproccells function
cell library Code -
"al:::;d,:ﬂgﬁgm Note: The development system environment
shell and the simulator aren’t shown.

3. SOFTWARE DEVELOPMENT tools for Sproc include an integrated set of

packages that consist of a library, a cell builder, a filter design tool, an interface to the
hardware development tools, and a graphical design package. Once net lists are created, the
Sprochbuild utility will convert the net list, link all of the code blocks, and prepare a file for

downloading to the target chip.

EJE L ECTRONTIC
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4. A SMALL SEGMENT of a signal flow diagram

shows the typical elements that designers would assemble to
define an application. Signal-processing blocks, such as
amplifiers, multipliers, signal sources, and filters, can be
interconnected. Then the code representing those blocks will be
scheduled by the Sprocbuild utility.

host processor or one Sproc config-
ured as a master and the others con-
figured as slaves. In a typical sys-
tem, the Sproc chips handle all sig-
nal-processing functions, while a
host microprocessor would manage
the logic processing and system con-
trol (Fig. 2). The bus controller must
individually enable the chip-select in-
put of each Sproc as its configuration
data is downloaded. Four special ex-
ternal-memory address pins allow up
to 16 Sproc chips to communicate
over a common data bus. The ad-
dress field must be decoded external-
ly to create the multiple chip-select
signals needed for the Sprocs.

RAPID DEVELOPMENT

Development tools created by
Star—the Sproclab development
system—make it easy to apply the
chip. The tools are based on a signal-
flow design approach and can auto-
matically generate the code that con-
trols and configures the Sproc chips.
The environment, a real-time appli-
cation development setup, makes it
possible for users to create produc-
tion applications in just minutes.
Those applications can range in com-
plexity from solid-state inertial navi-
gation systems to multimedia add-
ons for workstations to secure mili-
tary communications modems to in-
strumentation (the chip has already
been committed for these places by
some of the beta sites).

A graphical design-entry front-
G N




PLCC sockets. Now half off.

THIS IS AMP TODAY.

Save big where it counts most: real estate and stack height.
Our PLCC sockets address your two major concerns —the
tight space requirements of today’s compact designs, and the
need for positive chip retention.

The newest low-profile surface-mount versions, in all popular
sizes, take space savings to the max—with half the clearance
of our standard types. Now you can get the advantages of
socketing in barely more room than the chip itself, and hold
on to the low profile you need for tight board stacking and
efficient thermal management. Surface-mount styles match
PLCC footprints, too, so there’s no board redesign.

And all our PLCC sockets get solidly into contact, and
stay in contact. Their proprietary, controlled-angle interface
establishes very high normal forces to ensure positive
retention. Short-signal-path contacts float in the housing to
accommodate expansion.

Get the help you need: interconnections for your most
advanced designs. And get all the advantages of better
design where your PLCC meets the board. Call our Product
Information Center, 1-800-522-6752 (fax 717-561-6110), for
literature. In Canada call 416-475-6222. AMP Incorporated,
Harrisburg, PA 17105-3608.
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® 365 Standard Models

® Single, Dual & Triple Output

® Remote Disable Pin Standard

e Up to 100V DC Output now
Standard

® 500V DC Isolated Input to
Output

@ All Units Shielded

MIL-STD-883 UPGRADES
AVAILABLE

® Expanded operating temp.
(—55°C to +85°C) "

® No Heat Sink Required

® Stabilization Bake
(125°C ambient)

© Temperature Cycle
(—55°C to +125°C)

® Hi temp., full power burn in
(100% power, 125°C case
temp.)

PICO also manufactures over 850
standard DC-DC converters and over
2500 ultra-miniature transformers,
inductors and new AC-DC power supplies.

Delivery—
stock to
one week

PICO

Electronics, Inc.

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

Call Toll Free 800-431-1064
Q NEW YORK CALL 914-699-5514 j
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PARALLEL PROCESSING
DSP CHIP

end, loaded onto an IBM PC or clone
that runs the ViewLogic or OrCAD
design capture software, is the best
starting point when developing an
application with the toolkit. The PC
should have at least an 80386 proces-
sor, a DOS 3.1 or higher operating
system, 5 Mbytes of extended memo-
ry (including the base 640 kbytes),
two serial ports, one parallel port, a
101-key keyboard and three-button
mouse, an EGA or VGA monitor, and
a hard-disk drive with at least 5
Mbytes of free space.

By employing the Sproclab devel-
opment tools in combination with the
Sprocbox development/interface
adapter and Sprocdrive, the serial
port on a PC can tie into the five-line
access port. Combining the PC-based
software and the access port allows
users to perform interactive debug-
ging right on the target system.

The entire procedure for a typical
project might follow this scenario:

1. Define the signal-processing ap-
plications and determine the design
requirements.

2. Capture the design as a signal
flow diagram.

3. Define any necessary filters and
transfer functions.

4. Convert the diagram and defini-
tions into code and create the load
file.

5. Load, run, and debug the design
on the chip.

6. Incorporate changes from debug
into the design diagram.

7. Convert the revised flow diagram
and generate an updated load.

8. Port the design into the actual ap-
plication.

COMPATIBLE SOFTWARE

The Sproclab icon library installs
under the OrCad or ViewLogic soft-
ware, making it possible to create
signal flow diagrams on the screen.
All of the tools are coordinated by
the Sprocbuild utility, which con-
verts the net list, user-defined cells,
library cells, and the other tools into
a unified code list that can be down-
loaded to the chip (Fig. 3).

A typical signal flow diagram con-
sists of blocks, such as amplifiers;
signal sources; and functions, such

as multipliers. All of these blocks are
interconnected like a schematic
drawing (Fig. 4). Once the diagram is
developed and the parameters at-
tached to the various blocks, the de-
sign can be compiled and download-
ed to the target system.

In addition to the library and vari-
ous interface tools, the toolkit comes
with a routine specifically for digital
filter design, Sprocfil. That tool sim-
plifies the task of programming the
chip to implement IIR and FIR fil-
ters. When called up, Sprocfil allows
users to just enter in the filter they
desire and the various filter charac-
teristies. Then the software will com-
pute all of the configuration parame-
ters, coefficients, and prepare the
code for loading into the chip. The en-
tire process, from signal flow dia-
gram to executable code, typically
takes less than five minutes, which is
orders of magnitude less time than
traditional DSP programming ap-
proaches.

To go along with the software
tools, Star developed a free-standing
evaluation board that contains the
Sproc chip as well as 16-bit dual
ADCs and DACs for the I/0 ports.
Also included on the evaluation
board are various communications
interfaces and additional compo-
nents necessary to evaluate signal-
processing performance during de-
velopment. A small line-operated
power supply delivers the 5-and 12-V
levels needed by the Sprochox and
evaluation board.[]

PRICE AND AVAILABILTY

The 20-MHz version of the Sproc chip, the
Sproc 1400-2, comes housed in a 132-lead
ceramic pin-grid array and sells for $450
apiecein 100-unit lots. Less expensive dual
and single GSP versions of the chip will be
released in 1992. Furthermore, 40- and 50-
MHz speed grades will be released in the
first quarter of 1992. The starting price in
single-unit quantities for the development
system is $8950. Delivery of the chip or the
system is from stock.

Star Semiconductor Corp., 25 Indepen-
dence Blvd., Warren, NJ 07059, Jim Magos,

(908) 647-9400. CIRCLE 511
How VALUABLE? CIRCLE
HIGHLY 525
MODERATELY 526
SLIGHTLY 527
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AMP is a trademark of AMP Incorporated

You've come to the right supplier to help you navigate to
high productivity in today’s heavy currents. Our MTA-156
Quad Connectors combine the advantages of mass IDC
termination with exceptionally high load-carrying capacity
(single contact ratings to 12.5 amperes).

Receptacles make four-point contact with our standard MTA
header posts. 94V-0 housings come in closed, feed-through,
and polarized styles; headers offer optional friction locks.

‘Real-world’ current ratings (AMP specification 109-151)
allow for contact aging and connector loading. Typical
figures for 8 positions at 50% loading: 8-11 amps per
contact (22-18 AWG wire). UL Recognized, CSA Certified,
VDE 110.

Need a simple, reliable, productive connection for that
high-current application? Call the AMP Product Information
Center toll-free at 1-800-522-6752 (fax 717-561-6110). In
Canada call 416-475-6222. AMP Incorporated, Harrisburg,
PA 17105-3608.
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SPS EXPAND ROLE
S COST DROPS AND
SPEED INCREASES

ver the past two de-
cades, digital-signal
processing  has
evolved into a perva-
sive “How did we
ever get along with-
out it?” capability.
That’s a far cry from
its roots as a hard-to-
use, expensive technology that could
rarely perform its magic in real time.
Today’s single-chip DSPs have re-
placed yesterday’s minicomputers
and mainframes with microproces-
sor-like ease of use and low commod-
ity-component prices. The ability to
integrate the key functions required

OCTOBER 10, 1991

DSP TECHNOLOGY TRENDS

DAVE BURSKY

HIGHER
INTEGRATION,
SHORTER CYCLE
TIMES EMPOWER
DESIGNERS TO
ArrLY DSPsTo
MULTIPLE
TASKS.

for DSP operations—fast multiplica-
tion and accumulation—along with a
programmable processor, started
designers down a path that, in addi-
tion to its many traditional uses, has
led to hundreds of innovative appli-
cations previously considered im-
practical.

DSP chips can now be found in
cars, wireless telephones, stereo
equipment, video cameras, modems,
computers, disk drives, robots, test
equipment, satellites, rockets, and
many other places. New medical di-
agnostic procedures, based on com-
putation-intensive DSP-centered ul-
trasound and other imaging technol-
ogies, have revolutionized health
care. In computers, DSP-based servo
control and compression techniques
allow hundreds of megabytes to be
stored in ever-smaller disks. Digital-
ly based television sets include DSP
functions to eliminate “ghost” im-
ages, while digital audio systems ap-
ply DSP to deliver unprecedented fi-
delity without the background hiss
common to analog recording.

Future developments will see ad-
vanced car stereo systems that apply
DSP-based noise-cancellation cir-
cuits to remove road noise and car
rattles while the music is playing.
Other automotive DSP uses will in-
clude adaptive suspensions that ad-
just wheel height in response to road
conditions (Fig. 1). And, future gen-
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ELECTRONIC DESIGN REPORT

DSP TECHNOLOGY TRENDS

Hydraulic actuator Accumulator
Loadsensor L 4-portvalve Q Pump
sition
Sensor —— I
Reservoir
<
Wheel < >
>
Accelerometer
. e—— Longitudinal acceleration
~—— Lateral acceleration
TMS320025 suspension | e—— Yaw rate
control computer L Vehicle speed
+——— Hydraulic pressure
<+— Steering-wheel angle

1. BY APPLYING A DSP CHIP to suspension control in a car, researchers at
Oakland University were able to use the fast computational power of the TMS320C25 to
continually adjust the hydraulics. As a result, the car’s passenger compartment could
remain stable as it rides over rough surfaces.

erations of DSP chips will open up
even more applications—multime-
dia, video conferencing, voice com-
mand, handwriting recognition,
etc.—as multiprocessing architec-
tures allow designers to add almost
unlimited compute power.

For DSP chips to gain such mo-
mentum, many factors had to come
together and continue progressing
over the last few years:

e VLSI circuit manufacturing had to
hit the submicron regime and contin-
ue shrinking for chip makers to fab-
ricate complex and fast integer or

floating-point chips that can be sold
to the mass market for a few dollars
to a few hundred dollars each.

e Innovative architectures had to be
developed to achieve supercom-
puter-like giga-operation-per-second
(GOPS) performance levels and thus
sidestep VLSI manufacturing limita-
tions (density, power, speed, etc.).

e High-level-language program-
ming support, such as with C compil-
ers and other languages, had to be
developed to allow algorithms to
transfer rapidly from the R&D
bench to manufacturing.

e And, finally, lots of designer edu-
cation had to take place (and it still
continues) to familiarize the general
design community with the key as-
pects of designing with and pro-
gramming DSP chips.

Although a host of applications
can use integer DSP chips, and man-
ufacturers have created a wide vari-
ety of chips with word widths from
12 to 24 bits, many designers are mi-
grating to 32-bit floating-point pro-
cessors, explains Shaul Berger, di-
rector of applications at The DSP
Group. “Designers eye the floating-
point DSP chips as the ideal target,
since much of the software develop-
ment done on workstations and large
computers employs 32-bit floating-
point computations and algorithms
and could be directly migrated. The
algorithms would not have to be
scaled to compensate for the more
limited dynamic range or resolution
of an integer processor.”

Hardware is important, continues
Berger, but to speed application de-
velopment, more powerful software
tools are needed for algorithm devel-
opment. High-level languages are
good for outlining an application and
performing simulation, but hand-
coding at the assembly-language
level will still be key for the critical
subroutines within algorithms. Code
density affects performance, memo-
ry size, and system power.

Real-time operating systems are
also starting to impact DSP applica-
tions in such areas as industrial con-
trol and instrumentation. In those
areas, the DSP chips are often called
on to perform some degree of control

TABLE 1: TECHNOLOGY & FEATURE DIRECTIONS FOR SINGLE-CHIP DSPs
Gen Second Third Fourth Fifth

OCTOBER 10, 1991

eration First

Era c. 1978-1983 c. 1983-1986 c. 1986-1990 c. 1990-1994 c. 1994-1997
Analog macrocells No No No Yes, A/D&D/A Extensive
Architecture von Neumann & Harvard Harvard Harvard Harvard 7
Cycles/MAC 1 1 1 i
DMA No Yes Yes Yes Yes
1/0 Ports Parallel only Serial/Parallel/Timer Multiple Multiple Multiple
Instructions RISC RISC +event control RISC+event -+ Boolean RISC +event + Boolean CISC
Interrupts No Yes Yes Yes Yes
MAC Time > 200 ns <160ns <80ns <35ns <20ns
Memory division Prog + Data + Coeff Prog + Shared Data/Coeff Reconfigurable Reconfigurable Reconfigurable
Memory options ROM/External ROM/EPROM/External RAM/ROM/EPROM/external  RAM/ROM/EPROM/external RAM/ROM/EEPROM/external
Memory space 4k words 64k words 64k-16M words 64k-16M words 64k-16M words
On-chip emulation No No No Yes Yes
Operations/clock 1/60 1/2 3 3 5
Process 3-um NMOS 2-um CMOS 1.2-pm CMOS 0.8-um CMOS 0.5-um CMOS

e LECTRONTIC DEGSTIGN
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DSP TECHNOLOGY TRENDS

Al | PIGAL DEL

| | UN DOF J

Vendor PN Function

ADI ADV7141 Continuous edge graphics

AMD Am7911 1200/150 bps modem

C-Cube CL-550 DCT image compression IC

Dallas DS2160 DES encryption chip

DSP group DSPG6000 Answering machine processor

Exar XR-2401 2400 bps MNP5 modem processor

Intel 89C026 2400 bps modem

ITT Digit 2000 TV chip set

NEC »PD77501 Speech synthesizer

NPC SM5804 CD audio filter

Oki MSM6994 V.32 modem chip

Pioneer PD0029 Filter chip (fixed)

Plessey PDSP16401 Edge detector chip

Rockwell RDIENFX 9600 bps fax modem (hybrid)

Sanyo LC7860 CD player filter/servo IC

Seimens PEB2091 ISDN U transceiver

Sierra SC11046 2400 bps modem

Sony CXD1144AP CD player filter

ST/Inmos IMSA121 DCT image compression IC

Yamaha YM-3805 CD player filter/servo IC

Zoran ZR36020 DCT image compression IC
Note: Data for the table supplied by Forward Concepts Inc.

as well as signal processing, and may
often have to change functions
based on an input control signal or
changing system conditions. Both
Spectron Microsystems Inc., Santa
Barbara, Calif., and AT&T have such

real-time operating systems. Cur-
rently, each company has single-
tasking versions, but Spectron is
now working on a multiprocessor
version of SPOX, its real-time OS for
the Texas Instruments TMS320C30.

Existing tools provide only part of
the solution, but toolsets like the Sig-
nal Processing Workstation from
Comdisco Inc., Foster City, Calif.,
are a good starting point. With the
Comdisco tools, algorithms can be
developed and implemented with
software building blocks and tied
into compiler tools for several specif-
ic DSP chips; once the algorithm is
firm, the system can automatically
translate the algorithm into a pro-
gram listing for the particular DSP
chip. Future tools will also allow the
user to compile custom chips directly
from the algorithm.

The industry has already seen
three generations of DSP chips, with
the fourth generation just starting
to appear and the fifth now in defini-
tion (Table 1). Many of the current-
generation high-end DSP chips are
fabricated with processes that can
create 0.8-to-1-um minimum device
features, packing half-a-million or
more transistors onto one chip. The

When considering DSP, take
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next-generation DSP chips promise
to more than double that number to
add more memory and compute re-
sources. New technologies like biC-
MOS (the merger of bipolar and
CMOS logic on the same chip) prom-
ise significant improvements in per-
formance as well.

Many companies have already ap-
plied biCMOS to produce high-speed
static RAMs. And those RAMs are
key elements that must be integrat-
ed into top-performing DSP chips.
Another area ripe for biCMOS, inter-
nal to the chip, is to drive large buses
that start to crisscross the chip. In
some VLSI chips, as much as 75 me-
ters of fine-line metallization can be
squeezed onto the surface of silicon.

The large buses are employed so
that chip designers can cram as
much parallelism into the architec-
ture as possible. To do that, lots of
data must be moved between various
sections of the chip all at the same
time. Multiple data moves, in turn,

Parallel structures (systolic arrays, etc.)
Bit slices or multiple DSP chips
§ 3rd generation |
= TI TMS320C50 :
g Single-chip DSP |
r |
NTSC
1st generation :‘/ video
| signal
TITMS32010 |
MPU/MCU | :
ISDN | |
; subscrib.er\q |
ismic channel | A
T T T = T
0 1kHz 10 kHz 100 kHz 1MHz 10 MHz

100 MHz

Maximum signal frequency

more processing power is needed to handle signals above 1 MHz. Below 1 MHz, one chip can
suffice. But above that, multiple chips or even systolic arrays are needed.

I 2. AS THE SIGNAL FREQUENCY increases, Forward Concepts projects that

a look at the full Spectrum.

At Spectrum Signal Processing we’re putting DSP to work with a
full range of OEM and development solutions.

We begin by working with you at every step of your design. We
utilize the industry’s most complete line of DSPs, buses and interfaces
and provide all of the development tools and technical applications
support you'll ever need. Then our Quality Management Program
ensures that we build quality in.

What this means is a tailored DSP solution that works immediately
and easily — whatever your application. Including
telecommunications, military, medical monitoring
and diagnostics. Even digital audio, multimedia
and array processing.

So call today for your free catalog to see
our spectrum of DSP Development Tools and
OEM Solutions: 1-800-663-8986 (U.S.) or
604-438-7266 (Canada). And let us help
you put DSP to work.
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hallenging the limits of
is the core of our success.

For NCR, it’s defined by the very
things that drive our industry. The
changing technology that is the
core of what we do. And people
who join you in a partnership and
provide service that actually
exceeds customer expectation.

Because our designers avidly
pursue new ideas, they can help
make the complex a bit simpler.

1-800-334-5454

North American Sales Headquarters

1731 Technology Drive, Suite 600
San Jose, California 95110

And when your challenge is to
design a system that goes beyond
known boundaries — they will
provide myriad resources to help
you push that design to the limit.

Those resources include industry-
leading products like mixed-signal
ASICs, Ethernet and SCSI, already
considered standards. Or, when
your latest design requires a

custom solution, these products
become the cores for unique
devices — providing ever-increasing
levels of integration in ever-
decreasing space. Moreover,
because you can design systems at
higher levels of abstraction...
you’re free to explore a universe of
limitless applications... and still
save time, money and reduce the
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risks associated with new product
introductions.

And your design, when completed,
will test and perform exactly as
agreed. After all, your success, and
ours... depends on it.

For more information, call
NCR Microelectronics Division:
1-800-334-5454.
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ELECTRONIC DESIGN REPORT

DSP TECHNOLOGY TRENDS

TABLE 3: INTEGER SINGLE-CHIP DSPs

Multiply
Cycle Parallel Serial DMA and Program External External
time 1/0 1/0 inter- accu- memory memory  Data RAM dataRAM  Data ROM
Company Partnumber (ns) ports ports face mulation (words x bits) Comments
AMI/Gould S7720 250 1 2 N 16 x 16 = 512 x 23ROM  None 128 x 16 None 510 x 13 NEC 7720 2nd source
31
S77C20 150 1 2 N 16x16= 512 x23ROM None 128 x 16 None 510 x 13  NEC 77C20 2nd source
31
Analog Devices  ADSP2100A 80 0 2 N 16x 16 = None 32k x 24 None 16k x 16 None —
40
ADSP2101/02 80 0 2 N 16x16= 2kx24(/02 8(2kx 1k x 16 14k x 16 2k x 24 —
40 ROM) 24)
EPROM
ADSP2105 100 0 1 N 16x16= 1k x 24 S 512 x 16 — — Price $9.90 any qty
40
ADSP2111 7 1 2 N 16x16= 2k x 24 — 1k x 16 14k x 16 2k x 24 Host interface port
40
ADSP2IMSP50 75 1x16 2 N 16x16= 2k x 24 — 1k x 16 — — w/Lin. CODEC/pwr dwn
40
AT&T DSP-16-55 55 118 1 N 16 x 16 = 2k x 16ROM 64k x 16 512 < 16 64k = 16 — 75 ns ver. available
32 (Alt)
DSP-16A-25 25 tix1b i N 16x16= 4k x 16ROM 64k x 16 2k x 16 64k x 16 4k x 16 55, 75 ns and MIL ver-
32 sions
DSP-16C 385 — — — 16x16= 12k x 16 — 2k x 16 — — For cellular
32
Fujitsu MB87064 100 — 0 — 16x16= — — 128 x 16 x 2 1k x 16 None Mask-ROM-only version
32
MB8764 100 0 0 Y 16x16= 1kx24ROM 1kx24 128 x 16x2 1k x 16 None Device for modems
26
Matsushita MN1901 250 - 1x16 2 Y 20x20= 2k x 32ROM — 66 x 16 4k % 16 — Volume chip
(Panasonic) 32
MN19011 2000 1516 2 Y 20x20= 2k x 32ROM — 256 + 512 x 4k % 16 — —
32 16
MN1902A 100 1316 2 Y 20x20= 3k x 32ROM — 66 x 16 4k x 16 — —
32
MN19041A 100 1516 2 Y 20x20= 4k x 32ROM — 256 + 512 x 4k x 16 — —
32 16
MN1909 250 1x16 2 Y 20x20= Externalonly 8k x 32 66 x 16 4k x 16 8k x 16 DMA, development chip
32
MN19091A 2000 1x¥6 2 Y 20x20= Externalonly 8k x32 256 + 512 x 4k x 16 — —
32 16
MN1911 100 1x16 2 Y 20x20= 2k x 16ROM — 256 + 288 x 4k x 16 — —
32 16
MN1920 80 26 2 Y 24x24= 4k x 40ROM — 514 + 1k x — - Under development
40 24
Microchip DSP320C10 200 0 0 N 16x16= 1536 x 16 4k x 16 144 x 16 None None —
32 ROM
DSP320C10-32 122 0 0 N 16 x 16 = 1536 x 16 4k x 16 144 x 16 None None Fastest 1st generation
32 ROM
DS0320EE12 200 0 0 N 16x16= 25kx 16EE- 4k x 16 144 x< 16 None None —
32 PROM
Motorola DSP56000 74 1x8 1 N 24x24= 2kx24ROM 64k x24 256 x 24 x2 64k x 24 x 256 x 24 ROM-based
56 2 xe
DSP56001 74 1x8 1 N 24x24= 512 x24RAM 64k x24 256 x 24 x2 64k x 24 x 256 x 24 RAM-based
56 2 x 2
DSP56116 S0 18 2 N 16x16= 2k x 16RAM 64k x 16 2k x 16 64k > 16 — —
40
DSP56156 50 1x8 2 N 16x16= 2k x 16RAM 64k x 16 2k x 16 64k < 16 — w/Linear CODEC/40 MHz
40

Note: Data for the table supplied by Forward Concepts Inc.
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ELECTRONIC DESIGN REPORT

Multiply
Cycle Parallel Serial DMA and Program External External
time 1/0 1/0 inter- accu- memory memory  Data RAM dataRAM  Data ROM
Company Partnumber (ns) ports ports face mulaton ——— (words x bits) Comments
NEC nPD7720 122 1 2 N 16x16= 512 x 23 None 128 x 16 None 510 x 13 Sampled in Japan Q2/81
31 ROM/EPROM
rPD77220 122 1 1 N 24x24= 2kx32ROM 4kx32 256x24x2 Bkx24 1k x 24  Integer ver. uPD77230
47
rPD77C20 122 0 1 Y 16x16= 512 x 23 None 128 x 16 None 510 x 13  Oki sells as MSM77C20
31
rPD77C25 122 1 1 N 16x16= 2k x24ROM  None 256 x 16 None 1k x 16 EPROM version
32
Oki Semicon- MSM77C21 122 0 1 Y 16xi6— 912 % 23 None 128 x 16 Non 510 x 13 NEC uPD77C20
ductor 31
Philips PCB5010 122 inetb 2 N 16x16= 987 x40ROM None 128 x 16x 2 None 512 x 16 -
40
PCB5011 1220 el 2 N 16x16= None 64k x 40 256 x 16 512 x 16 None —
40
SGS-Thomson ST18930 80 — 2 N 16x16= 2kx32ROM None 128x16x2 4kx16 512 x 16 32-bit/CMOS Ver of
32 68930
ST18931 80 — 2 N 16x16= None 64k x 32 128x16x2 4kx16 512x 16 CMOS ver of 68931
32
ST18940 100 1 1 Y 16x16= 2kxB82ROM None 127 x16x2  4kx 16 — w/CODEC serial I.F.
32
ST18941 100 1 1 Y 16x16= None 64k x 32 128 x 16 64k x 16 512 x 16 w/CODEC serial I.F.
3
TS68930 160 — 0 — 16x16= 1.2k x 32 None 128 x 16 x 2 — — —
32 ROM
TS68931 160 — 0 — 16x16= None 64k x 32 128 x16x2 4kx16 512x 16 —
32
Tl TMS320C10 160 1 0 N 16x16= 153616 4k x 16 144 % 16 None None  Pin compat w/TMS32010
32
T™MS320C14 160 1x16 1 N 16x16= 4kx16ROM 4k x 16 256 x 16 None — CODEC/compare/PWM
32
TMS320C15 160 1 0 N 16x16= 4kx16ROM 4k x 16 256 x 16 None None —
32
TMS320C16 114 1 0 N 16x16— Bkx16ROM 64kx16 256 x 16 None None Low-end chip (10-k qty.)
32
TMS320C17 160 1 2 N 16x16= 4k x 16 ROM None 256 % 16 None None Compander/timer/I.F.
32
TMS320C25 80 0 1 N 16x16= 4kx 16ROM 64k x 16 288 +256 x 64k x 16 4k x 16 100, 200 ns ver. avail.
32 16
TMS320C26 80 0 1 N 16x16= 15k x 16 64k x 16 288 + 256 x 64k x 16 4k x 16 —
32 16
TMS320C50 B 1xie 2 N 16x16= 87k/2k x 16 64k x 16 1056 x 16 64k x 16 — Emulat/JTAG/pwr dwn.
32 RAM/ROM shared
TMS320C51 8D Rsedf | P N 16x16=  1k/8k x 16 64k x 16 1056 x shared 64k x 16 — On-chip emulation/JTAG
32 RAM/ROM
Toshiba T6386/7 250 - 0 — 16x16= a12% 16 — 128 x 16 — 512 x 16 T6386: ROM, 28 pins
31 ROM/External
Zoran ZR34161 100 "] 0 Y 17 x 17# None 64k x 16 128 x 19 x 64k < 16 Lookup  # Handles complex math
2#
Note: Data for the table supplied by Forward Concepts Inc.
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Get the
warranty
of a
lifetime.

At Gould, we're so sure about the
reliability of our new 4060 family of
high-performance digital storage
oscilloscopes, we back them with the
longest warranty in the industry. You're
fully covered for as long as we manu-
facture the product—or five years—
whichever is longer.

How can we make that promise?
With complete confidence.

400Ms Sec 150MK; Osc

Because we control quality every
step of the way. Everything from our
ASIC and advanced surface-mount
technology to our sophisticated burn-in
process is designed to provide you
with the most reliable DSO made.

And the high performance you
need for both repetitive and transient
signal capture.

Available in 2- and 4-channel
versions, the 4060 gives you
400MS/sec sampling at a 150MHz




bandwidth, 8-bit resolution, on-screen
signal measurement and analysis, plus
glitch capture. What's more, you can
get IEEE-488.2 and RS-423 interfaces,
and an integral 4-color pen plotter
or thermal array printer for instant
hardcopy. Our intuitive push-button
panel makes everything strikingly
simple to use.

In fact, about the only thing we
haven't built into the 4060 series is a

=2 GOULD

high price. It's about half of what you're
used to paying.

And you'll find the same advan-
tages across Gould’s entire line of new
oscilloscopes.

For an on-site demonstration,
and details regarding the warranty, call
Gould at (216) 328-7000. You'll be glad
you did for years to come.

CIRCLE 111 FOR U.S. RESPONSE
CIRCLE 112 FOR RESPONSE OUTSIDE THE U.S.
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Yes! U Rush me a free 4060 brochure

[0 Have a Gould representative call to
arrange a demonstration

0 Send me a free DSO catalog
Name:

Title:

Company: AT
Street:

City: State:
Telephone:

Zip:

Sendto: Gould Inc., Test and Measurement Group,
8333 Rockside Road, Valley View, Ohio 44125

Fax: (216) 328-7400 ED 10/91
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WAV ) Analog Analog output
Lens _,"\ imager [ yide ADC | | DAC (NTSC/PAL/RGB formats)
\
Discrete-
i Coder
cosine-
Signal- transform | 0CT processor
Digitized image processing Pﬂz)gfas:“' coefficients Zoran
devices mezn ZR3603X
Memory controller Memory-card
interface
Compressed| i
‘————'—] mage -
Memory buffer CPU
Memory card

3.TO SQUEEZE VIDEOQ IMAGES onto storage-limited memory cards, a new

still-image camera developed by Fuji Film and Zoran contains image digitization and
compression circuits. Thus, the memory card need only store the compressed image, which
may just contain 1/10 to 1/30 the original amount of data.

require that multiple buses be used
to tie the chip’s subsections togeth-
er. Those buses are heavy capacitive
loads and are better driven by bipo-
lar devices than by MOS transistors.

Multiple operations are common in
32-bit DSP chips, for example. The
logic could, in a single cycle, perform
an integer and a floating-point calcu-
lation in parallel, and at the same
time compute new data and instruc-
tion addresses and store a previous
result in a register file. Typical of
such an architecture are the TMS
320C30 and 40 from Texas Instru-
ments and the 96002 from Motorola.
Integer processors like the DSP-16
from AT&T and the TS68930 series
from SGS-Thomson and others also
have significant internal parallelism.
However, because the buses aren’t
as wide and the chip is smaller, the
loading factor is lower and biCMOS
probably won’t be used heavily in the
16-bit world.

Today’s chips are typically uni-
processors—one CPU per IC that
can rip through computations at
rates measured in tens of nanosec-
onds per operation. The biggest of
these chips typically measure almost
0.6 in. on a side—the largest area
practical with today’s 10X reduction
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step-and-repeat lithography sys-
tems. Future chips, though, will take
advantage of lithography improve-
ments. These enhancements will
widen the imaging field to almost an
inch on a side, doubling or even tri-
pling the available circuit area.

While area increases, feature
sizes are expected to decrease.
Therefore, by the second half of this
decade, chips containing transistors
with minimum features of 0.4 um
will be in mass production. As a re-
sult, when the increased chip area
and decreased features are com-
bined, logic “superchips” about an
inch square with 20 to 40 million tran-
sistors will be practical. Memory
chips will, of course, be even dens-
er—containing about twice the tran-
sistor count of logic chips.

Some activity in these large chips
can be seen in research on systolic-
array processors (sometimes re-
ferred to as wavefront processors)
implemented with wafer-scale inte-
gration. Arrays containing a few to
several hundred processors on one
silicon substrate have been demon-
strated at IEEE-supported sympo-
siums, such as the International Con-
ference on Wafer-Scale Integration
and the International Conference on

LTE-C - T RCOLNG L €
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Acoustics, Speech and Signal Pro-
cessing. None, though, are ready for
commerecial release because many is-
sues, such as redundancy, intercon-
nection, programming, packaging,
cost, and even power consumption,
must be addressed.

Nearly every DSP manufacturer
employs CMOS for its chips to mini-
mize power consumption. But as the
clock frequencies extend past 30 and
40 MHz, power dissipation jumps
considerably. The chips’ high clock
rates—20-to-40-MHz for today’s pro-
duction chips—push the power drain
into the 3- to 6-W range for some of
the larger chips (thus a wafer with 15
to 30 such chip sites interconnected
could end up dissipating well over
100 W). And, as complexity increases
and operating speeds exceed 50
MHz, power levels—even for CMOS
chips—may end up surpassing 10 to
15 W per chip unless other means are
employed to reduce power.

By the middle of the decade, we’ll
probably see the use of a reduced ex-
ternal power supply. Today’s stan-
dard 5-V supply will give way to the
3.3-V standard supply level that’s al-
ready starting to garner significant
support in the notebook-style per-
sonal computers. That will also allow
the DSP chips to meld into portable
computers, where they will perhaps
be used for various time-shared
tasks—image compression/decom-
pression, speech recognition and
synthesis, signal processing for mo-
dem and facsimile transmission and
reception, handwriting recognition,
and other tasks for the mobile com-
puter user.

DSP chips have taken on many of
the tough algorithmic problems, and
they rip through seemingly endless
computations to arrive at an answer.
But the DSP chips aren’t the only so-
lution—some analog-signal process-
ing will always be required. Analog
front- and back-ends—the analog-to-
digital and digital-to-analog convert-
ers—are still needed when dealing
with speech, music, and many other
analog signals of the “real” world.

Furthermore, various situations
exist that aren’t defined sufficiently
for an exact algorithm to execute,
explains Bill Strauss, president of

D ESTIGN




The 465 gives you 100MHz
MOI‘e bandwidth with a full 200MS/sec
sampling on two channels—which is
up to 20 times faster than similarly

guaranteed priced DSOs. Combined with 2GS/sec

equivalent time sampling, the 465

excels at capturing both repetitive and
gOOd news transient signals.

» That's in addition to all the
advanced features packed into this
small DSO, like automatic on-screen

Good news travels fast. measurements, persistence mode,

Because now you can get the glitch capture, IEEE-488.2 (SCPI) and
industry's longest warranty on the RS-423 interfaces, and a built-in
fastest digital storage oscilloscope 4-color pen plotter. All intuitively simple
in its class. to use.

The new Gould 465 portable DSO. And like the rest of Gould's new
line of DSOs, the 465 is warranteed as
long as Gould manufactures the prod-
uct—or a full five years—whichever
is longer.

=2 GOULD
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For an on-site demonstration,
and details regarding the warranty, call
Gould today at (216) 328-7000. You'll
like what you see. Guaranteed.

Yes! O Rush me a free 465 brochure

[0 Have a Gould representative call to
arrange a demonstration

[J Send me a free DSO catalog
Name:
Title:
Company:
Street: L TN
City: _____ State: ZiDra |
Telephone:

Sendto: Gould Inc., Test and Measurement Group,
8333 Rockside Road, Valley View, Ohio 44125
Fax: (216) 328-7400

ED 10/91

CIRCLE 207 FOR U.S. RESPONSE CIRCLE 208 FOR RESPONSE OUTSIDE THE U.S.




ELECTRONIC DESIGN REPORT

DSP TECHNOLOGY TRENDS

Forward Concepts Co., Tempe, Ariz.,
a market research company. As
such, those applications could be
solved by neural networks or fuzzy
logic systems that build in some tol-
erance for adjustment by ‘“learning”
how things change over time and
then compensating for it. Similar
precepts are used in adaptive digital
filtering, in which the DSP chip and
algorithm monitor the channel and
change the filtering characteristics,
depending on the line condition.
According to Strauss, neural net-
works and DSP chips seem to be en-
tangled in a love-hate relationship.
High-speed DSP chips are ideal as a
means to emulate neural character-

istics and may even end up being co-
resident in neural computer sys-
tems. Strauss says one such example
of pairing is in acoustic signature
analysis. The sensory data is first
converted from the time domain to
the frequency domain with the algo-
rithmic-intensive DSP chip, produc-
ing a sequence of feature vectors.
The neural network is then trained
on the vectors from a set of represen-
tative data (the signature) to recog-
nize specific vector object signa-
tures.

The other side of the relationship
is the opportunity for neural net-
works to replace DSP chips in some
applications—character recognition,

for example. However, he estimates
that it will probably take another
three or four years for neural net-
works to reach any significant level
of commercialization.

Over the last two decades, DSP de-
sign approaches have bounced in
several directions, starting with
building blocks, moving into dedicat-
ed functions, and then into program-
mable processors and multiproces-
sor schemes in efforts to improve
throughput (Fig. 2). In the early sev-
enties, with only MSI and LSI levels
available, such building blocks as
multipliers and multiplier-accumula-
tors working with lots of TTL MSI
chips were the only way to imple-

TABLE 4: FLOATING-POINT SINGLE-CHIP DSPs

Multiply
Cycle Parallel Serial DMA and Program External External
time 1/0 1/0 inter- accu- memory memory Data RAM dataRAM  Data ROM
Company* Partnumber (ns) ports ports face mulation (words < bits) Comments
Analog Devices ~ ADSP21000 50 - — Y  24EB(IEEE) 32 % 48 16M x 48 16 x 40 4G x 40 None IEEE-P1149 JTAG port
Cache (register file)
AT&T DSP-32 160 1x8 1 Y 24E8(IEEE) 512x32x2 14k x 32 Shared Shared 512 x 32  2-cy first mpy:8 MFLOPS
Shared
DSP-3210 — 1x32 1 Y 24EB(IEEE) 512 x 32 x2 14k x 32 Shared Shared 512 x 32 Multimedia with VCOS
Shared
DSP-32C 80 1xt6 ¢ Y 24EB(IEEE) 512x32x3 4Mx 32 Shared Shared 2k x 32 ROMver: RAM = 4k x
Shared 32
DSP-32C5E 80 1x16 1 Y  24E8(IEEE) 512 x32x 3 None Shared None 2k x 32 No external memory ac-
Shared cess
Fujitsu MB86220 5 1x8 1 Y 18E6 2k x 30ROM 4k < 30 256 <24 x2 64k x 24 Shared  PGA ver expands; PQFP
does not
MB86224 75 0 1 — 18E6 2k x 30 ROM — 256 x 24 x 2 128k x 24 Shared 1IC serial bus for audio
MB86232 1 iae 32 reg Y 24E8 512 RAM + — 512 x 32 1M x 32 Shared IEEE 754 format
1k x 32 ROM
Motorola DSP96002 80 2%x382- 2 Y 24E8 (IEEE) 108832 4Gx32 512x32x2 4Gx32x2  None Dual 32-bit ports
ROM
NEC uPD72230 150 1 1 N 24E8 = 2k x 32ROM 8k x 32 256 x32x2 8k x 32 1k x 32  Double precision; EPROM
47E8 version
uPD77240 90 0 0 N 24E8 = 2k x 32ROM 64k x 32 512x32x2 16Mx32 1k x 32  IEEE format conversion
47E8
Oki Semicon- MSM6992 100 Shared 0 N 16E6 1k x 32ROM 64k x 32 128 x 22 x2 64k x 22 Shared —
ductor
MSM699210/15 100 Shared 1 N 16E6 2k x 32ROM 64k x 32 256 x 22 x 2 64k x 22 Shared —15 only has serial /0
il TMS320C30 60  Shared 2 Y 24E8 2k/4k x 32 16M x 32 1024 x 32 x  16M x 32 Shared 2 timers and 2 bus inter-
RAM/ROM 2 faces
TMS320C31 75 0 1 e 24E8 2k/4k x 32 16M x 32 Shared 16M x 32 Shared 2 timers and 1 bus inter-
RAM/ROM face
TMS320C40 40 2x3 6 Y 24EB(IEEE) 2k/4k x32 4G x 32 Shared Shared 4k x 32 6 data communication
RAM/ROM ports
Toshiba T9506 100 — — — 24E8 - 32k x 16 — 512 x 512 — Aimed at image process-
x 32 ing
Zoran ZR34525 80 1 0 Y  24E8 (IEEE) None 16M x 32 128 x 32 16M x 32 256 x 32 # Handles complex math
* Original source.
Note: Data for the table supplied by Forward Concepts Inc.
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AVX would like to make a little noise
about their expanded product line.

Feedback has been tremendous.

Since we added clock oscillators, .
piezo devices, &
resonators and Q

trimmer potentiometers

- « toan already extensive
Q : %= line of capacitors,
e AVX has people everywhere
talking. Because the company that wrote
the book on passive components has
added another chapter.
Through our associ-
. ation with Kyocera, AVX
has firmly established
itself as the undeniable
leader in passive components. And with
a network of local, national and international
distributors, we give you access
to any part you need.
Anytime. 1
Anywhere.

Ours is an industry where

thinking globally is not just the key

to victory, but to survival. That’s
why we’ve created distribution
capabilities that offer solutions. No matter
where you are. Or what you need. Plus the firm
commitment to world-
class quality, service,

technology and

manufacturing you've
always come to expect.
From the company that
always makes sound decisions. AVX.

For more information about the AVX/Kyocera
product line, contact AVX Corporation today by
calling (803) 448-9411, or fax
us at (803) 448-1943. Write
to AVX Corporation,
17th Avenue South, “
P.O. Box 867, Myrtle ¢
Beach, SC29577.

“Beep. Buzz. Ring. Tick. Hum.”

JAVAL CORPORATION

A KYOCERA GROUP COMPANY

CIRCLE 96 FOR U.S. RESPONSE
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ment systems that required pains-
taking programming, equivalent to
writing microcode.

Building-block-based designs
have continued to be used where de-
signers must optimize the process-
ing architecture down to the small-
est computation function. Their
functionality over the past two de-
cades has improved as higher inte-
gration levels have allowed more
functionality and larger word sizes
to give designers more flexibility.

Today, many of those building
blocks still exist as standalone chips,
albeit with advanced features and
larger word sizes (24-, 32-bits, and so
on). More than half a dozen chip mak-
ers supply and still develop addition-
al building blocks. GEC/Plessey,
Harris Semiconductor, Stanford
Telecommunications, and TRW LSI
Products are prominent suppliers of
building-block multipliers, multipli-
er-accumulators, correlators, nu-
merically-controlled oscillators, and
other functions.

Though the blocks can be pur-
chased as standalone chips, they’re
now also commonly found as macro-
cells in many companies’ gate-array
or standard-cell design libraries, or
compiler and synthesizer toolkits—
such as offered by Harris, LSI Logie,
GEC/Plessey, or VLSI Technology.
With such libraries or tools, design-
ers can create their own function-or-
algorithm-specific IC, optimized to
solve their DSP problem.

Dedicated DSP functions (hard-
wired algorithms) date from the late
1970s and very early 1980’s, when
the building blocks started to com-
bine on one chip. Such chips as com-
plex multipliers, correlators, fast-
Fourier and discrete-cosine trans-
form processors, finite-impulse re-
sponse filters, and others started to
show the practical implications of af-
fordable DSP functions. They ran
through the computations faster
than minicomputers and general-
purpose microprocessor-based sys-
tems, and cost many times less.

Such algorithm-specific ICs are
still emerging as popular off-the-
shelf functions, and are also avail-
able as part of ASIC design libraries.
As off-the-shelf products, digital fil-

IE L ECTRONTIC
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4. DESIGNED FOR USE in multiprocessor systems from the start, the TI TMS
320C40 includes a JTAG test port that can be employed by a PC-hosted JTAG controller card
to debug arrays of the DSP chips. The card, in turn, enables the PC to display multiple
activity windows, one for each DSP chip, and control the operation of the DSP chips.

ters are readily available from Har-
ris, Inmos, LSI Logic, and Zoran.
One typical filter of this ilk is the
HSP43881 that Harris manufactures
as a licensee of the Zoran architec-
ture. The chip contains eight filter
cells, each containing various regis-
ters, multiplexers, and an 8-by-8-bit
multiplier with 26-bit internal accu-
mulation. Able to operate at sample
rates of 30 MHz, the chip can per-
form real-time processing of 8-bit
digital-video signals.

By employing two chips—a dis-
crete cosine transform processor
(the ZR36020) and a compression/de-
compression processor (the
ZR3603X)—Zoran, with Fuji Film
Co. of Tokyo, Japan, created a video-
compression subsystem. The two-
chip set allows Fuji to build a hand-
held still-image filmless video cam-
era that can store compressed im-
ages on nonvolatile memory cards
(Fig. 3). The camera captures images
through a solid-state image sensor,
then digitizes the image and stores
the digital image in a buffer. The
DCT chip next processes the image
data, and the compressor squeezes

OCTOBER 10, 1991

the file by a factor of 20 or more.
When used as a playback unit, the
coder chip decompresses the data
and the DCT restores the digital data
for playback through a DAC.
Dedicated chips for image com-
pression are a hot subject today due
to the interest in the consumer and
computer markets in multimedia and
digital-video-interactive (DVI) sys-
tems. Image compression/decom-
pression chips are now all rallying
around the Joint Photographic Ex-
perts Group (JPEG) standard for
still images and the Motion Picture
Experts Group (MPEG) standard for
motion video. Although the first-
generation Zoran coder chip isn’t
JPEG-compatible, the company
plans to offer a JPEG version.
About a half dozen companies
have developed dedicated chips or
chip sets to perform lossy image
compression. The chips enable users
to compress digitized video images
with ratios from 1 to 100, reducing
multi-megabit image files to just a
few hundred kilobits. Above com-
pression ratios of about 30:1, howev-
er, the lossy process starts to pro-
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Special Forces

For Your Toughest ASIGC Missions

Qualifications: From JAN Class B QPL through 883 Levels B and S, UTMC's
SystemASICs™ are qualified for the toughest missions. In fact, our 1.5-micron UTD
is the only readily-available JAN QPL gate array and our 1.2-micron UTE-R is avail-
able to 883 levels B and S.

Products: With up to 50,000 usable gates and 256 1/Os, SystemASICs are the most
capable arrays available. Their tours of duty include the NASA/JPL Mars Observer.

CAD/CAE: Be prepared with SystemASIC toolkits to map out the design, simula-
tion, and verification of your ASICs on Mentor Graphics® and Valid workstations.
SystemASIC CAD/CAE helps you evade risks and capture the objective faster.

System Design: Our team of veterans helps you sweep through difficult systems
design and keep your program on course. Tactical support includes SystemASIC
Megafunctions — like RAM, 1553 bus interfaces, and RISC processor.

RADSPEC™: Outflank special screening with RAD-SPEC SystemASICs, guaran-
teed to meet MIL-M-38510 radiation levels with off-the-shelf pricing and delivery.

Service: SystemASIC deploys your ASICs faster, with less risk. Whatever the
challenge — system design, special screening, packaging, or delivery schedule —
UTMC’s SystemASIC special forces deliver. No wonder that customers like
Honeywell and Rockwell have given UTMC special vendor service awards.

WA UNITED

Z4 TECHNOLOGIES
MICROELECTRONICS
CENTER

The SystemASIC mission: Deliver semicustom solutions for the toughest ASIC
assignments. Beyond high-rel, SystemASIC unites products, technology, qualifica-
tions, and support geared specifically to meeting aerospace and defense require-
ments. And SystemASIC means more than products; it means methodologies to
get ASICs from concept through production on-time and with minimal risk, and
the total commitment of people to see the mission through. Our forces are fully
equipped to handle your objective, with a MIL-STD-976 certified facility, in-house
radiation testing, environmental screening, and high-pincount packaging and auto-
mated testing. SystemASIC products are supported by the latest Mentor and Valid
toolkits and qualification through JAN Class S. So call in the SystemASIC special
forces. When the going gets tough, SystemASIC delivers.

For more information on SystemASICs,

call: 1-800-MIL-UTMC
75 Garden of the Gods Rd.
Colorado Springs, Colorado 80907

DEDICATED TO AEROSPACE AND DEFENSE
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Oki MCUs-
For Total Toolset Support.

f incomplete support is
preventing your MCU design
from moving forward, it's time
to join the nX crew at OKki.
Our nX MCUs provide the
high-performance upgrades
and powerful toolset support
needed to propel your design
swiftly to the finish line.
Choose from a range of
nX-generation 8-bit or 16-bit
MCUs—all available in OTP
versions—and with a variety
of on-chip features such as

timers, A/Ds, 1/Os, and PWMs.

Our OMFICE (In-Circuit
Emulator) and evaluation
modules (EVMs) expedite
programming and emulation.
The OMFICE has real-time
hardware tracing, which sim-
plifies debugging of time-
critical programs. And with
nX, you receive complete
software support—including
assemblers, debuggers, con-
verters, and translators.

So whether you're start-
ing a new design or want to
convert your resident 80C51
codes, look to the team that
won't leave your design
dead in the water. With nX
and Oki’s total tool support,
your design glides smoothly
from concept to code—in
record time.

Call 1-800-OKI-6388
for our nX Brochure (ask for
Package 052), and get your
MCU design off to a fast start.

Oki Toolset Support for nX
Description 65K

66K

Software

Relocateable Assembler
Linker

Librarian

Symbolic Debugger
Object Converter
Object Analyzer

80C51 Translator
C-Compiler
C-Debugger

* % 2 e, L =t oL il

Hardware

o

*

OMFICE + EVM65524 v
OMFICE + EVM66201
OMFICE + EVM67620

* Under development

TRANSFORMING TECHN

0LOGY INTO CUSTOMER SOLUTIONS




. OKI
‘Semiconductor

785 North Mary Avenue
Sunnyvale, CA 94086-2909
1-800-0KI-6388

(Ask for Package 052)
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duce noticeable image deterioration.
Large amounts of computational
power—at least several hundred mil-
lion operations per second—are
needed to perform such compression
and expansion operations so that vid-
eo can be handled in real time.

One of the first companies to offer
such a dedicated chip was C-Cube Mi-
crosystems, with its CL-550. Several
other companies have also developed
chips that can perform similar func-
tions to meet the standard (Table 2).
Some of the JPEG chip suppliers in-

The new STEL-2120 Differential PSK
Demodulator chip can be used to
demodulate both DBPSK and DQPSK
(including /4 DQPSK) signals. The
device is especially suited for use in
Direct Sequence Spread Spectrum ap-
plications. When used in conjunction
with the STEL-3310 Digital Matched
Filter it provides very cost effective

STANFORD ASIC

Il
™~
||I:!II
cl:m:n
[l

For Spread Spectrum

The STEL-2120

Less than *10! (in commercial quantities)

Digital Differential PSK Demodulator

Custom
Produ
Division

Communications

despreading and demodulation in
systems operating at up to 11 Mcps.
Separately, the STEL-2120 can oper-
ate at up to 8 Mbps DBPSK and 16
Mbps DQPSK. The STEL-2120 is
ideally suited for many spread spec-
trum applications including: Cellular
radio, Wireless LANs and other
transportable equipment.

ASIC & Custom Products Division
2421 Mission College Blvd.,
Santa Clara, CA 95056

Tel: (408) 980-5684

Fax: (408)727-1482

ucts
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clude Integrated Information Tech-
nology, LSI Logic, SGS-Thomson,
and UVC. Application-targeted DSP
chips from these companies will see
continued growth as design tools im-
prove and more companies add the
key cells to their design libraries. Of
course, some of the high-end gener-
al-purpose DSP chips can also per-
form JPEG/MPEG compression or
decompression. However, they may
not have the throughput to neces-
sary for real-time operation.

Other products also incorporate
dedicated DSP functions. They in-
clude end products, such as data and
facsimile modem chips (offered by
Rockwell International, Sierra Semi-
conductor Corp., and Yamaha's Sys-
tems Technology Center); speech
recognizers and synthesizers (avail-
able from NEC, Oki, TI, and several
others); speech processing like that
done by the DSP Group; image rec-
ognition processors (robotic vision
systems), such as developed by LSI
Logic and SGS-Thomson; echo can-
celers; and many others.

General-purpose, standalone DSP
chips have been around about as
long as dedicated-function DSP
chips: In 1978, Gould-AMI (then
known as American Microsystems
Inc.) introduced what most design-
ers agree was the first commercial
single-chip programmable DSP IC,
the S2811. However, the chip, intend-
ed to operate as a peripheral to a host
processor, turned out to be unmanu-
facturable due to the hard-to-con-
trol, proprietary, V-groove MOS pro-
cess AMI had used. It wasn’t readily
available until it was redesigned for
standard NMOS processing in 1983.

Both NEC and Texas Instruments
already gained footholds with DSP
chips that could operate as stand-
alone components by the time the
NMOS 2811 appeared. The uPD7720
series from NEC and the TMS32010
from TI were 16-bit integer proces-
sors that performed 16-bit multipli-
cations in less than 300 ns—an un-
heralded speed for a microprocessor-
like chip (in 1982, a 16-by-16-bit multi-
plication on a 16-bit microprocessor
required upwards of 60 clock cycles,
which translated into a time of tens
of microseconds).
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Only Ariel Delivers

100 MFLOPS DSP96002
Signal Crunching Across The Board

ISA, EISA, or VMEDbus, Ariel
processor boards unleash all
the power of Motorola’s
DSP96002. Both the MM-96
for ISA/EISA and V-96 for
VMEDbus combine lightning-
quick speed with large
memory arrays, versatile I/O
with 120 Mbyte/sec. total
bandwidth, and the ability to
deliver almost unlimited
signal-crunching power via
Ariel’s two exclusive high-
speed expansion buses. And
Ariel’s steadfast commitment
to service and support ensures
that once you’ve become an
Ariel customer, you’ll never
work alone.

To find out more about the
MM-96 and V-96, or any of
Ariel’s broad range of DSP
products for Motorola, Texas
Instruments, and AT&T DSP
chips, you can send us a fax,
leave us a message on the
BBS or E-mail, or just give
us a call.

Ariel offers a full line of DSP
products for popular platforms

5, b

433 River Road

Highland Park, NJ 08904

(908) 249-2900

FAX: (908) 249-2123

DSP BBS: (908) 249-2124

Email: ariel @ ariel.com

Distributed in: England, SSE Marketing Ltd., tel:
071 387 1262, fax: 071 388 0339; France, REA
Informatique, tel: 1 49 65 25 50, fax: 1 49 65 25
69; Israel, Militram Futuristic Technology Ltd.,
tel: 52-545685, fax: 52-574383; Italy,
International Trading Device SRL, tel: 02-749
0749, fax: 02-761 0407; Japan, Marubun Corp.,
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The past ten years have seen doz-
ens of chip architectures released for
DSP chips with 12-, 16-, 20-, and 24-bit
word sizes (Table 3), and floating-
point DSPs with mantissa and expo-
nent formats of 16E6, 18E6, and
24E8 (Table 4). Most designers,
though, have settled on using the
standard 24E8 (32-bit) IEEE float-
ing-point format.

Close to a dozen companies claim
to offer “dedicated” but general-
purpose DSP chips, a la the TMS320
series and others. In addition to the
basic chips in the respective families,
a number of suppliers—notably An-
alog Devices, AT&T, and Motorola—

have already released application-
optimized versions of their 16-bit in-
teger DSPs. Those chips include
ADC and DAC blocks, plus other fea-
tures to optimize their functionality
for cellular-radio applications.
Suppliers have also placed the core
processor used in many of the DSP
chips into their standard-cell design
libraries so that application-specific
versions of DSP chips can quickly be
generated. Texas Instruments, for
example, has its integer DSP core
available and offers two levels of
customization. The simplest level
just custom configures the amount
of RAM or ROM on the chip. The

more complex option enables the en-
tire resource mix to be altered with
such functions as serial ports, tim-
ers, ADCs, DACs, and so on, which
are incorporated or removed as need-
ed by the application.

Adding to the proliferation of op-
tions, both National Semiconductor
and Zilog have now released micro-
controllers that also include a special
DSP-oriented sub-block that packs
fast multiplication, single-cycle in-
struction execution, and other func-
tions. A few years back, MicroChip
(then General Instrument) and Tex-
as Instruments took the opposite
tack and added microcontroller fea-

Advanced Micro Devices Inc.
5204 E. Ben White Blvd.
Austin, TX 78741

(512) 385-8542
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Analog Devices Inc.

One Technology Way
Norwood, MA 02062-9106
(617) 329-4700

CIRCLE 572

Array Microsystems Inc.
1420 Quail Lake Loop
Colorado Springs, CO 80906-
9819

(719) 540-7999

CIRCLE 573

AT&T Microelectronics Inc.
Two Oak Way

Berkeley Heights, NJ 07922
(908) 771-2788

CIRCLE 574

Brooktree Corp.

9950 Barnes Canyon Rd.
San Diego, CA 92121-2790
(619) 535-3375

CIRCLE 575

C-Cube Microsystems Inc.
399A West Trimble Rd.

San Jose, CA 95131

(408) 944-6300
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DSP Group

4050 Moorpark Ave.
San Jose, CA 95117
(408) 985-0722
CIRCLE 577

Fujitsu Microelectronics Inc.
77 Rio Robles

San Jose, CA 95134-1807
(408) 456-1075

CIRCLE 578

Harris Corp.,
Semiconductor Div.

P.O.Box 883

Melbourne, FL 32902-0883

SAMPLING OF DSP GHIP SUPPLIERS

(407) 724-3601
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Inmos Ltd.

1310 Electronics Dr., MS750
Carrolliton, TX 75006

(214) 466-7024
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Integrated Information
Technology Inc.

2445 Mission College Blvd.

Santa Clara, CA 95054

(408) 727-1885
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Intel Corp.

2625 Walsh Ave., SC4-65
Santa Clara, CA 95051
(408) 765-4602
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ITT Semiconductors
55 Merrimack St.
P.O.Box 749
Lawrence, MA 01843
(508) 688-1881

LSl Logic Inc.

1551 McCarthy Blvd.
Milpitas, CA 95035
(408) 433-4383
CIRCLE 583

Matsushita (Panasonic Indus-
trial Co.)

425 E. Algonquin Rd.

Arlington Heights, IL 60005
(708) 981-7323
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MicroChip Technology Inc.
2355 W. Chandler Blvd.
Chandler, AZ 85224

(602) 345-3203
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Micron Technology Inc.
2805 East Columbia Rd.
Boise, ID 83706-9698
(208) 368-4400
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Motorola Inc.

6501 William Cannon Dr. West
Austin, TX 78735-8598
(512)891-2000
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National Semiconductor
Corp.

P.O. Box 58090

2900 Semiconductor Dr.

Santa Clara, CA 95052-8090

(408) 721-5000
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NEC Electronics Inc.
P.O.Box 7241

401 Ellis St.

Mountain View, CA 94039
(415) 960-6000
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Oak Technology Inc.
139 Kifer Ct.

Santa Clara, CA 94086
(408) 737-0888
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Oki Semiconductor

785 North Mary Ave.
Sunnyvale, CA 94086-2909
(408) 720-1900
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Philips-Signetics Corp.
P.O. Box 3409

811 E. Arques Ave.
Sunnyvale, CA 94088
(408) 991-2000
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Pixel Semiconductor

(Cirrus Logic Inc.)
3100 W. Warren Ave.
Fremont, CA 94538
(510) 623-8300
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Plessey Semiconductors Ltd.
1500 Green Hills Rd.

Scotts Valley, CA 95066

(408) 439-6074

CIRCLE 595

Siemens Components Inc.

2191 Laurelwood Rd.
Santa Clara, CA 95054
(408) 980-4518
CIRCLE 596

SGS-Thomson
Microelectronics Inc.

MS-750

1310 Electronics Dr.

Carroliton, TX 75006

(214) 466-7024

CIRCLE 597

Sharp Microelectronics
Technology Inc.

5700 NW Pacific Rim Bivd.

Camas, WA 98607

(206) 834-8716

CIRCLE 598

Silicon and Software
Systems

Ballymoss Rd., Sandy-

ford Industrial Estate

Dublin, Ireland

(353-1) 956-533
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Sony Corp.

P.O.Box 6016

10833 Valley View St.
Cypress, CA 90603-0016
(714) 229-4183

CIRCLE 600

Stanford Telecommunica-
tions Inc.
2421 Mission College Blvd.

TRW LSI Products Inc.
4243 Campus Point Ct.
La Jolla, CA 92121
(619) 457-1000
CIRCLE 604

United Technologies
Microelectronics Center

1575 Garden of the Gods Rd.

Colorado Springs, CO

80907-3486

(719) 594-8000
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UVvC Corp.
16800 Aston St.
Irvine, CA 92714
(714) 261-5336
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VLSI Technology Inc.
1109 McKay Dr.

San Jose, CA 95131
(408) 434-3000
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Weitek Corp.

1060 E. Arques Ave.
Sunnyvale, CA 94086
(408) 738-8400
CIRCLE 608

Yamaha Systems
Technology Div.
981 Ridder Park Dr.
San Jose, CA 95131
(408) 437-3133
CIRCLE 609

Santa Clara, CA 95056-0968 Zilog Inc.

(408) 748-1010
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Star Semiconductor Corp.
25 Independence Blvd.
Warren, NJ 07059

(908) 647-9400

CIRCLE 602

Texas Instruments Inc.
P.O. Box 1443, MS-737
Houston, TX 77251-1443
(713) 274-2320

CIRCLE 603

210 Hacienda Ave.
Campbell, CA 95008
(408) 370-8000
CIRCLE610

Zoran Corp.

1705 Wyatt Dr.

Santa Clara, CA 95054
(408) 986-1314
CIRCLE611
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Easy, Plug-In Solutions
The world of DSP is far from simple. You
need a secret code book to wade through its
bevy of acronyms, a doctorate in mathemat-
ics to create its complex algorithms, and
years of signal processing expertise to
develop the necessary hardware.
e n o Or you need Burr-Brown. We've developed
; a line of easy, painless, plug-in solutions
that let you concentrate on your
ou ee o ow application instead of the hairy details.
From Chips to Systems

* Need a direct interface ADC or DAC
for one of today’s DSP processor chips?

Need a DSP processor for your VME
or PC platform?

Need one with high speed, high
accuracy data conversion, single
channel or multi-channel, or high
dynamic range?

Need an easy way to create and
execute DSP algorithms?

Need an inexpensive and simple
approach to analyzing your analog
signals?

¢ Need a custom solution?

We have your solution

waiting, in most cases,
from off-the-shelf.

/ Over 30 Years of

Signal Processing

Ask around. We've been
making and delivering high
performance precision
microelectronics for over 30
years to a worldwide customer
base. We’re known for the
highest performing data
conversion products for signal
processing available, and since
1986, engineers have known us for
some of the best DSP tools around.
For more information about our
product line or for a copy of our free
brochure, call 1-800-548-6132,
contact your local salesperson, or write:

Burr-Brown Corporation
P.0. Box 11400

Tucson, AZ 85734

Fax (602) 741-3895

BURR - BROWN®

Signal Processing Solutions

CIRCLE 213 FOR U.S. RESPONSE
CIRCLE 214 FOR RESPONSE OUTSIDE THE U.S.




JESICNE] YTHE BEST

AVERTER INNO TIME A

HEAD START

AGS TEST SET

"ALL




8-bit resolution. 40 Msps. Two-step archi-
tecture and CMOS teéhnology that reduces
power dissipation to less than 180mW.

All witha Significant cost advantage. And all
from a single + 5 Volt power supply.

o That is the TMC1175, developed in only
fﬁonths by TRW LSI Products Inc. But then,
 that's what you can expect from the industry leader
in high-performance A/D converters.
 Our years of setting standards have given us
the ability to respond quickly to changing needs in
the industry, continually improving our line of
products in terms of performance and cost. The
same dedication to perfection that earned us an
Emmy award in 1989 for video technology.

With the TMC1175, video driving amplifi-
ers can be eliminated. The Track-and-Hold circuit
is built-in; so is the voltage reference. All digital
inputs and three-state outputs are TTL-compat-
ible. And all performance specifications are guar-
anteed over the -20°C to 75°C temperature range.

All of which makes the TMC1175 excellent
for Digital Television designs. Video Digitizing.
Image Scanners. Multimedia. And low cost, high
speed Data Conversion. It can even be used in
PC video board designs. -

The TMC1175 is available in 24-pin plastic
skinny DIP, 28-lead PLCC and 24-lead plastic -
SOIC (small outline) suitable for surface mount

applications.

STANDARDS SET. STANDARDSTO BE MET

CIRCLE 247 FOR U.S. RESPONSE. -

And of course, TRW LSI backs you with all
the support you need. With field and in-house
application engineers. Application notes. And a
full line VLSI
Data Book.

All with the

full spec perfor-

______SET VECTOR
T0 CIRCL

mance that is synon-
ymous with TRW
standards.

Ask for the Data

Sheet, applications

and other information
on the TMCI1175
today. You'll agree,
it's an A/D converter
that meets your stan-
dards. From the com-

pany that has been

setting them for years. TMC1175 differential gain

Call or write: TRW LSI Products Inc.,
P.O. Box 2472, La Jolla, CA 92038
(619)457-1000, FAX (619) 455-6314

(800) TRW-LSIP (800) 879-5747

TRW LSI Products Inc.
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Anatomy Of A Transit Case.

WE'VE BUILT A STRONG CASE FOR

SAFE SHIPPING FOR OVER 30 YEARS.

Our Shok-Stop transit cases have set the standard of excellence for
consistantly effective shock mitigation for over three decades. The
concertina-like ribbing in the extra high molecular weight polyethylene
shell takes on incoming impact from all directions. Inside, the foam
cushion absorbs what little shock might be transfered to the contents.
Vibrations reaching your sensitive equipment is thereby reduced to

virtually nil.

We have over 200 standard sizes to select from, and they all meet or
exceed the toughest Mil Specs, including: ATA300-CAT 1, MIL-C-4150,

MIL-T-21200. Need unique color or an unusual shape? We even have a

custom case department to assist you in developing special cases. Plus, as
Shok-Stop continues to win bid after bid,we remain the world's most cost

effective case as well.

Give us a call today. Find out for yourself why our time proven Shok-

Stop cases have earned an enviable reputation as the number one safe

shipper. Case closed.

THERMODYNE
INTERNATIONAL LTD

20850 S. Alameda Street, Long Beach, CA 90810

(213) 603-1976

FAX (213) 603-1929 [
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tures to the 16-bit TMS32010 DSP
chip to solve some of the same issues
that National and Zilog are focusing
on in 16- and 8-bit controllers.

Even RISC CPU vendors have
found their chips in many signal-pro-
cessing and graphics applications.
The Am29000 family from Advanced
Micro Devices, for instance, which
has targeted many embedded-con-
trol applications, offers a significant
number of applications in image pro-

EHlE L ECTRONTIC

cessing—especially chips like the
Am29050 RISC processor with on-
chip 32-bit floating-point capability.
These applications and chips have
begun to blur the line between what
is or isn’t a DSP chip.

In the world of high-performance
DSP applications, designers are
moving en masse toward parallel
processing as a means to accelerate
algorithms and improve application
performance. Multiple general-pur-
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pose DSP chips are already being ap-
plied by several companies in graph-
ics accelerators and multimedia
hardware. For example, Silicon
Graphics, IBM, and Hewlett-Pack-
ard all employ arrays of TMS320C30
floating-point DSP chips as compu-
tation accelerators for 3D graphics.
AT&T has built a pixel-processing
machine out of dozens of its DSP32C
floating-point DSP chips. Further-
more, Intel’s i860 superscalar pro-
cessors have also found their way
into graphics applications, thanks in
part to their high-performance, on-
chip floating-point units.

However, most of the current DSP
chips were not meant for multipro-
cessor environments because they
typically require some external coor-
dination and control logic. One of the
first chips to focus specifically on the
multiprocessor environment, the TI
TMS320C40, contains many on-chip
features, including four serial I/0
links and large on-chip memories
that suit it to parallel-processing en-
vironments.

When designing multiprocessor
systems, one of the biggest issues is
the software development prob-
lem—debugging multiple proces-
sors and not having to set up a large
rat’s nest of in-circuit emulators, ca-
bles, logic analyzers, and other test
hardware. When developing the
320C40, TI engineers found that by
adding a JTAG (Joint Test Advisory
Group) standard test port and con-
troller, they could not only control
and observe the operation of every
chip in a multiprocessor system, but
also test each chip and use the port to
download control software.

To control the array of DSP chips,
the JTAG ports are all interconnect-
ed to a parallel debugger card, the
XDS 510, which also contains a JTAG
controller on one side and a PC-bus
interface on the other (Fig. 4). That
card then plugs into a PC, and soft-
ware thatruns on the PC controls the
card and enables multiple windows
to be displayed. Each window pro-
vides a view into one of the proces-
sors in the array. That promises to
drastically reduce the complexity of
developing parallel processor sys-
tems. Another special block that de-
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signers included on the 320C40s
works with the JTAG port on the
DSP chip. That block consists of an
analysis module that supplies sepa-
rate on-chip breakpoint comparators
for program, data, and DMA access-
es; a program discontinuity trace
stack; and an event counter for
benchmarking and profiling.

Just hardware alone isn’t suffi-
cient enough for algorithm develop-
ment in parallel-processing applica-
tions. To solve some of the develop-
ment problems, Comdisco is develop-
ing extensions to its signal-
processing workstation to help
engineers parallelize DSP algo-
rithms. The Multiprox software will
let users “cut apart” code and dis-
tribute the functions over multiple
processors, and automatically gen-
erate each processor’s code and in-
sert interprocessor communication
links. Further out, Comdisco expects
to add more intelligence to the soft-
ware so thatit can automatically par-
tition the code, eliminating manual

| designer intervention.

Parallel processing at the chip lev-
el has also been designed into a num-
ber of chips. Several years ago, de-
signers at United Technologies Mi-
croelectronics Center created a com-
putation-oriented chip containing
three floating-point multipliers and a
pair of accumulators so that multiple
computations could be done simulta-
neously. Array Microsystems also
produced a high-throughput two-
chip set—the 266110 and 210—aimed
at fast Fourier transforms and other
key signal-processing computations.
Systolic chips from ITT Semiconduc-
tors (the DataWave processor),
NCR, (the GAPP), Oki, and Oxford
Computer were released in the late
1980s through 1990, but all suffered
from the lack of good software de-
velopment tools to create or map the
algorithms across the array of pro-
cessing elements. That, in turn, limit-
ed their popularity and kept them out
of widespread use.

New classes of processor chips
geared for high-throughput parallel
processing, such as the iWarp pro-
cessor from Intel, can communicate
over eight serial ports for an aggre-
gate transfer speed of 320 Mbytes/s,
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somewhat akin to the serial channels
on the recently released Inmos T9000
transputer. One iWarp processor
performs 20 MFLOPS of single-pre-
cision and 10 MFLOPS of double-pre-
cision floating-point computations,
and has an architecture optimized
for fine-grain computing as typically
found in real-time signal- and image-
processing applications. Combining
floating-point and RISC architec-
tures on one chip, designers at Mi-
cron Technology created a chip,
dubbed the FRISC, that delivers 80
MFLOPS of double-precision compu-
tations and can be used in multipro-
cessor arrays. The first details of the
chip were recently unveiled at the
IEEE “Hot Chips” Symposium at
Stanford University, Stanford, Calif.

One company that hopes to break
through the programming barrier to
parallel processing is Star Semicon-
ductor, a newcomer to the DSP field.
Its entry into the market combines a
powerful multiprocessor chip, the
SPROC-1000, and a suite of easy to
use software development tools (see
“Parallel-Processing DSP Chip De-
livers Top Speed,” p. 43). The tools
were designed to let designers take
for granted the details of code gener-
ation and scheduling that typically
consume valuable design time and
energy. The chip contains multiple,
programmable, general-signal pro-
cessors that surround a multiported,
shared data space and shared pro-
gram memory. Data-flow managers
direct data exchanges among the
multiple serial I/0 ports, memory,
and signal-processing blocks.

In addition to an array of soft-
ware-development tools, SPROC’s
designers included a dedicated serial
port for the tools on the chip, as well
as a software-addressable built-in
probe that consists of an 8-bit DAC
and a serial output port. Under the
control of the SPROC drive soft-
ware, any internal signal in the im-
plemented system can be accessed
for display or measurement.[]
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tells how Viewlogic’s
strategy made
it possible.
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DESIGN APPLICATIONS

CURB EMI BY ESTIMATING
CABLE RADIATION

MEASURING
COMMON-MODE
CABLE
CURRENTS GIVES
You AN IDEA
WHETHER YOUR
SYSTEM CAN
PAss EMI TESTS.

SCOTT ROLESON

Hewlett-Packard Co.,

16399 W. Bernardo Dr.,

San Diego, CA 92127; (619) 592-4809.

s many designers
have learned the
hard way, electro-
magnetic interfer-
ence (EMI) prob-
lems often crop up
when a design’s
near completion.
Often, the major
contributors to EMI problems are ra-
diated emissions from cables carry-
ing digital data. The cables may be
internal, or they may connect sepa-
rate components of a computer sys-
tem. To make matters worse, it’s
very difficult for designers to predict
whether these emissions will cause
the product to fail its final radiated
emissions test. At this point, a solu-
tion may be costly and could delay a
product’s introduction.

A relatively simple benchtop mea-
surement, however, enables design-
ers to estimate worst-case radiated
emissions. Although the actual far-
field emissions will likely differ sig-

nificantly from

this estimate,
the technique

AT
Fischer Model F-60

can predict pos-

current clamp

sible EMI prob-
lems early in the

development

process. And it’s
always better to

have a solution

in reserve, rath-

Transfer impedance (d4803)

er than trying to
remedy the prob-

lem late in a
tight develop-

-30
-3

ment schedule.

0.10 1.0 10.0
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The procedure
uses a current
clamp and a

100 1000

1. ACURRENT CLAMP,S transfer function relates a

measured voltage to the current flowing in the conductors
surrounded by the clamp. The transfer function is often specified

graphically in decibels relative to one ohm.
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spectrum ana-
lyzer to measure
the common-
mode RF cur-
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rents on the suspect cable. Then the
cable is modeled as an ideal dipole an-
tenna, for which the designer can
easily calculate the electric field that
might resultin an open-area test site.
Although this estimate may have
significant errors, it’s fast and easy
and can alert designers to possible
problems.

The first step is to measure the RF
current on the cable, which you can
easily accomplish with an appropri-
ate current clamp. A current clamp is
adevice with a transfer function that
relates a measured voltage to the net
current flowing through the conduc-
tors in the center of the clamp. A re-
ceiver or spectrum analyzer connect-
ed to the clamp’s output measures
the voltage. Because the receiver or
analyzer usually has a 50-Q input im-
pedance, the clamp’s transfer imped-
ance is:
Z,=V,/1, (1)
where V, = the measured output
voltage for a 50- termination, and I,
= the current passing through the
center of the clamp. Current-clamp
manufacturers may specify the
transfer function in graphical form,
with the transfer impedance ex-
pressed in decibels relative to one
ohm (Fig. 1).

Next, you can model the cable as
an ideal dipole carrying the mea-
sured current. Equations for the
electric field at some distance from a
dipole in free space are presented ina
number of books."? Because the de-
signer wants to know the field’s
magnitude when the dipole is orient-
ed for maximum radiation in the di-
rection of the receiving antenna (that
is, the worst case), an appropriate
equation is:

Emax T
] 85|

(27 x 107 gﬁ

r

(2)
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ESTIMATE AND
CORRECT EMI

where E_,. = the maximum electric
field in volts/meter, f = the frequen-
cy in hertz, I, = the RF current in
amps, L, = the effective length in
meters, and r = the distance to the
measuring antenna in meters.

The effective length is the length
of an equivalent dipole with a con-
stant current distribution. When es-
timating the worst case EMI, the saf-
est approach is to assume that the
data cable’s effective length equals
its physical length. In some cases,
however, a shorter length might ren-
der a better estimate.

For example, an ideal dipole will
have a triangular current distribu-
tion if the dipole is electrically short.
Short means the antenna’s overall
length is small compared to the
wavelength of interest. The physical
length must be one-tenth of a wave-
length, or less, usually. In this case,
the effective length is exactly half
the physical length. That means the
dipole radiates like a dipole half its
length but with uniform current.
Data cables may also behave in this
manner.

CREATING A SHORT DIPOLE

Short dipoles with nearly uniform
current distributions can be built by
adding capacitive loading to each
end. The load usually takes the form
of a circular end-plate or wire array
perpendicular to the dipole. In a data
cable, the assemblies connected to
each end can act as capacitive loads
for the dipole-like cable. Therefore,
the current in a short data cable may
be equally distributed along the ca-
ble’s length, so that the effective
length is roughly equal to the cable’s
physical length.

To conform to regulations for com-
mercial EMI tests, Equation 2 must
be multiplied by two. The reason is
that such tests are done over large
ground planes, with the receiving an-
tenna height adjusted to maximize
each received signal. As a result, the
EMI that travels directly to the re-
ceiving antenna is added construc-
tively to the reflection from the
ground plane.

Also, for convenience, the fre-
quency can be expressed in mega-
hertz and the current in microam-

EHE L ECTRONTIGC

peres (or the clamp output voltage,
V. in microvolts). Because these
changes complement each other, no
conversion factor is needed. Howev-
er, it’s also more convenient to calcu-
late the field in microvolts/meter, so
Equation 2 should be multiplied by
10%. Combining these changes with
Equation 1, the equation for the
worst-case electric field in micro-

volts/meter becomes:
g o= 126V, L, 3
Zr

This technique was demonstrated
on a 0.9-m-long digital cable connect-
ing a PC to a peripheral device. The
computer was operated in a typical,
but repetitive, manner to minimize
emission variations. The current
clamp was placed around the cable
(Fig. 2). For increased sensitivity,
the clamp’s output went through a
small broadband amplifier (an HP
10855A) before entering the spec-
trum analyzer (an HP 8591A). The
measurement used video averaging
to approximate the averaging that
occurs in final EMI open-site tests.

One of the measured signals had
an amplitude of 30.4 dBuV at 203.7
MHz. Subtracting the amplifier’s 22-
dB gain from that level gives the cur-
rent clamp output, 8.4 dBuV or 2.63
pV. The clamp’s transfer impedance
at this frequency is about 3 dB(), or
1.41 Q. Using Equation 3, the esti-
mated electric field ata 10-m measur-
ing distance is:

E,..=[(1.26) (203.7 Mhz) (2.63
V) (0.9m)] - [(1.41 Q)
(10 m)]
=431pV/m
Expressed in dBp, this is
20Log(43.1 uV/m) = 32.7 dBuV/m.

By comparing this estimate with
the CISPR Class B limit of 30 dBuV/
m at 203.7 MHz, the designer sees
that the product may fail its EMI site
tests.? The estimate at least argues
for contingency preparations. For
example, a shielded cable or ferrite
devices that reduce RF currents
could be acquired in case the more
precise EMI site tests later show a
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problem. These precautions could
save lots of time.

To expand on this example, 15
strong currents on various cables
were measured using the same sys-
tem. The estimated electric fields
were then calculated using a gener-
al-purpose spreadsheet. For the
most part, the estimates, plotted
along with the CISPR Class B limit,
were higher than actual open-area
test-site (OATS) measurements (F7g.
3). So, although the estimates are
significantly off in some cases, the
errors are generally on the conserva-
tive side.

LookING FOR PATTERNS

A plot of the errors (the estimated
emissions minus the measured emis-
sions) shows that a pattern seems to
exist (Fg. 4). Therefore, some curve
fitting was tried in an attempt to de-
velop simple equations that could de-
fine the relationship.

A logarithmic equation seemed to
work best, but the data scattering
makes this a very rough fit. The
curve fitting started with the equa-
tion for a simple least-squares fit toa
straight-line equation.* The natural
log of the frequency, F, was substi-
tuted for x in this equation, which
then became:

E.=b,-b;(InF) (4)

where:

b, ={2 [Eri(ln F)]- (5)
(1I/n)[E(nF)JZ Ey| +
(2 [InF)*]-
(I/n)EF)EF)

i [R (Eri)] = b1 [R(In Fl)]

A n (6)

in which F; and E; are the corre-
sponding frequency and error data,
and n is the number of F, and E;
pairs.

If you take many more measure-
ments than were used in this exam-
ple, a relationship like Equation 4
may improve your emissions esti-
mates. By fitting the errors to a suit-
able equation, you can calculate a
correction factor that can be applied
to estimates. This should narrow the
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ESTIMATE AND
CORRECT EMI

Fischer
F-60
current

Cable being
investigated

HP 8591A spectrum analyzer

HP 10855A
preamplifier

computer to a peripheral device is measured by a current clamp. The computer was operated

l 2. IN THIS EXAMPLE TEST SETUP , the current in a cable linking a personal

in a typical, but repetitive, manner to minimize variations in emissions.

gap between the estimates and the
open-site results. The basis for this
assertion is certainly circumstantial,
but the purpose here is simply to
make an educated guess.

If you determine that a cable in
your system or device may fail an
EMI site test, there are several
things you can do, or prepare to do, to
solve the problem. Equations 2 and 3
show that the only parameters you
can really control are the cable
length and RF current on the cable.
If you can shorten the cable, by all
means do it. But a big change is re-
quired to make much difference. For
example, cutting the cable length in
half will reduce the field by only half,
or 6 dB.

You're far more likely to make a
significant improvement by reduc-
ing the RF current. The most cost-
effective tack is to reduce the cur-
rent at the source as much as possi-
ble. The first questions to ask are:
Where does this current come from,
and why is it there now? Then you
can look at the cable for ways to re-
duce its current.

The current’s source will very like-
ly be on a pc board filled with ICs and
other components. If the EMI is a

88 B>

harmonic of a clock frequency, look
for ways to slow the offending
clock’s rise and fall times to only
what the system needs to function. A
resistor in series with the clock out-
put will combine with the clock line’s
distributed capacitance to form an
RC low-pass filter to the ground
plane. If the capacitance is too small,
you may have to add a capacitor from
the resistor to

not, you can put the clock (or the
clock crystal, if the clock circuit is in
the microprocessor) and the micro-
processor close together on the pc
board, then send a slower version of
the clock to other parts of the circuit.
This solution also minimizes EMI
generated by the current loop that
connects the clock and microproces-
sor, because the loop area will be as
small as possible.

CHOOSE SLOWER GATES

The distributed clock could be
slowed by choosing gates in a slower
technology. By selectively changing
to devices that have the same func-
tions and pin assignments, but are in
a slower digital IC family, you can
slow down the clock without increas-
ing parts count.

You may want to save money by
designing the pc board to have only
two layers. But it can be very diffi-
cult to create an effective grounding
system on a two-layer board. If the
board can’t have a separate, dedicat-
ed ground plane, a good alternative
is a gridded ground®. This technique
uses whatever space is available to
form a mesh-like ground plane on a
two-layer board. Grounded nodes
are multiply-interconnected by
traces of whatever size will fit, inter-
twined on both layers between sig-
nal and power traces.

For that matter, why not have a

ground. Another
device that

works well is a 0

ferrite bead on a
wire, instead of
the resistor. A
little experimen-
tation is needed
to find the right
ferrite device.
Even if the of-
fending clock
drives a micro-
processor that
needs fasgt

>
=3
T

Electric field (dByV/m)

~
=
T
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0ATS measurement |

edges, you
should consider
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whether the rest
of the circuit
needs the same
fast edges. If
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tested cables generally were higher than the actual fields measured
in open-area test-site measurements.

I 3. ESTIMATES OF ELECTRIC fields emitted by various
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4. THE ERRORS IN the 15 example measurements in

Figure 4 were subjected to curve-fitting techniques. This was done
to try to develop a simple equation that would define the
relationship between the estimates and the actual emissions.

multilayer version of the pc board
ready in case it's needed? It’s better
to prepare a multilayer board early
in the development process and then
not use it, rather than find out late in
the program that the design won’t
pass EMI tests without one.

After you've done everything pos-
sible to reduce the source of the EMI
current, you can try to minimize it on
the offending cable. If the cable isn’t
shielded, that might be a good first
step. If it’s already shielded, the
problem may be a poor shield termi-
nation or a noisy ground driving the
cable shield.

Cable shields are most effective
when they completely enclose the ca-
ble. Braided shields work well, but
holes in the weave limit their cover-
age to something less than 100%. Foil
shields offer much better coverage,
except that the joint where the foil
edges overlap can form one long slot
if the overlap isn’t properly de-
signed. Compound shields of braid
over foil exploit the best properties
of each. If such shields are properly
designed, the foil provides nearly
100% coverage, and the braid shorts
the foil seam.

However, you must be very care-
ful how you terminate the cable
shield at each end. Shielded connec-
tor housings that securely attach to
the shield completely around the ca-
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most of the ca-
ble’s shielding
effectiveness
and increase
crosstalk.

Another key factor is to choose
galvanically compatible metals. Dis-
similar metals will corrode at their
junction if their galvanic potentials
are too far apart. A good first choice
is tin plating. Tin is in the middle of
the galvanic table, and its naturally
occurring surface oxide breaks easi-
ly under pressure.

If you’ve properly shielded the ca-
ble and the EMI common-mode cur-
rent is still too high, the cable may be
attached to a connector with a noisy
shell. That is, the connector’s shell
may not be at ground or at zero po-
tential at the EMI frequency. An ex-
ample might be a connector shell
grounded to the pc board that the
shell is attached to. The board
ground may be at some RF potential
other than zero. A better procedure
is to securely ground the connector
shell independently to the cleanest
ground point available. If the pe
board resides in a metal box, the box
is probably the cleanest ground.

Another solution might be to at-
tach a ferrite device around the cable
to choke the EMI currents. Ferrites
come in many shapes and sizes, in-
cluding toroids or two-piece half cyl-
inders in plastic holders that snap to-
gether over cables. These latter de-
vices are frequently used on video
cables for computer displays.

Ferrites, however, aren’t an ideal
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permanent solution because they
deal with the symptoms rather than
the causes of EMI. Ferrites also
break easily and must be protected in
some way. Consequently, you should
probably use a cable-mounted ferrite
only as a last resort.

But adding a ferrite can be a use-
ful experiment. If placing the device
around the cable changes the total
emission amplitude seen at a dis-
tance, you know that currents on the
cable were significant. If the emis-
sion drops, the cable is probably the
dominant radiator. If the emission
rises, chances are another radiator
exists. The second radiator just hap-
pens to cancel some of the emission
from the cable with the added fer-
rite. In this case, leave the ferrite in
place, at least temporarily, and go
hunting for the other radiator.[]
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tor, (New York: McGraw-Hill, 1982),
141-142 and 147-149.

°Henry W. Ott, Noise-reduction
techniques in electronic systems,
Second Edition, (New York: John Wi-
ley & Sons, 1988), 283-285.

Scott Roleson, an electromagnetic
compatibility engineer with the
Hewlett-Packard Co., San Diego,
Calif., received a BSEE from Arizo-
na State University, Tempe, and
an MSEE from the University of
Arizona, Tucson.
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Discover the one source
of power
ouaranteed to stay hot.

DID YouU BRING

Stars cool. Volcanos fizzle. Even suns burn

out. But the IBM RISC System/6000™ family of POWER-
stations and POWERservers only gets hotter. Today’s
performance ranges from 9 to 25 MFLOPS and from

33 to 72 SPECmarks. At prices that won't fry

your budget.

-Ha;ﬁgj'e MFLOPS | SPECmarks™
POWERserver 550 $62,000 25.2 722
SPARCserver™ 470 $77,800 38 194
DECsystem™ 5500 $74,700 4 215

An operating system that sizzles. The RISC
System/6000 family operates on AIX? IBM% enhanced
open standards version of the UNIX® operating
system. AIX runs across the broadest range of platforms
in the industry, and supports all major industry

For the Power Seeker.

MFLOPS are LINPACK double-precision where n=100. AIX XL FORTRAN Version 2.1 and AIX XL C Version 1.1 compilers were used
for these tests. SPECmark is a geometric mean of the ten SPECmark tests. All prices current at publication

IBM and AIX are registered trademarks and RISC System/6000 is a trademark of International Business Machines Corporation
UNIX is a registered trademark of UNIX Systems Laboratories. SPARCserver is a trademark of Sun Microsystems, Inc. DECsystem is
a trademark of Digital Equipment Corporation. SPECmark is a trademark of Standard Performance Evaluation Corporation
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standards and programming languages.

The RISC System/6000 family already runs over
3,500 applications in mechanical design, visualization,
software engineering, accounting, retail store man-
agement and many more.

IBM support: an eternal flame. Theres never been
anything lukewarm about IBM’s commitment to its
customers. With the RISC System/6000, you get service
24 hours a day, 365 days a year, worldwide.

To find out more, con-
tact your IBM marketing
representative or Business
Partner. For literature call
1 800 IBM-6676, ext. 845.
Sorry, marshmallows
not included.




25KHz to 2000MHz
from$450

ULTRA-REL

5YR. GUARANTEE %

Our tough SBL-mixers just got
tougher, by including Mini-Circuits’
exclusive Ultra-Rel diodes that can o
endure 160 hours of test at a scorching
300°C. Rugged, more reliable mixers in -
your systems lower production and test costs
and increase systems reliability.
Over the past fifteen years, millions of SBL- unlts
were installed in formidable industrial and commercial .«

applications. Under severe operating conditions, they have Eis SREUTICATIONS (typ).

earned the reputation as the world’s most widely accepted i s e o b
mixers, based on quality, consistent performance in the field, SBL-1 1-500 55 45 40 +7 450
and lowest cost e SBL-1X 10-1000 60 40 40 +7 6.25
St ~ , , SBL-1Z 101000 65 35 25 +7 7.25
In addition to the Ultra-Rel diodes, each SBL contains SBL-1-1 01-400 55 35 40 +7 7.25
components that can withstand the strenuous shock and R 2D 5 maid i P
vibration requirements of MIL-STD-28837 along with more SBL-1LH 2-500 58 68 45 +10 550
than 200 cycles of thermal shock extending from -55to +100°C.  , Sa 13l 924%, 52 iy bl .
Every Ultra-Rel™ SBL-mixer carries a five-year guarantee. SBL-2LH 51000 59 61 54 +10 8.25
Unprecedented 4.5 sigma unit-to-unit repeatability is also . 83 “esoso 49 Al R S
guaranteed, meaning units ordered today and next year will SBL-1MH 1-500 55 45 40 +13 9.80
provide performance identical to those delivered last year. M o oI e i iy Ao

Tougher SBL-mixers, spanning 25KHz to 2000MHz, with
+7dBm, +10dBm, and +13dBm LO models, priced from $4.50 ~ *ULTRAREL™ MIXERS 5 yr. Guarantee

with extra long life due to unique HP monolithic diode construction,

(10 qgty) are available only from Mini-Circuits. Don't settle for 300°C high temp. storage, 1000 cycles thermal shock, vibration,
a substitute or equiva|ent ...insist on Ultra-Rel™ SBLs. acceleration, and mechanical shock exceeding MIL requirements
finding new ways
setting hlgher standards
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IDEAS FOR DESIGN

USE Op AmPS WITH
TUNED CIRCUITS

JOE CHAMBERLAIN
AJC Design, 72, The Lawns, Field End, Hemel Hempstead,
Hertfordshire HP1 2TD England; 0442 241 470.

Input o———— > Input By
Output

Ground Ground

Output
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Feedback resistor

@

0.791;
0.02 .F ol é: Output
Input
- 10ki

(b)

Discriminator ———o Output

Input i

47k 47k

)

(U]

THE CONVENTIONAL VOLTAGE-FEEDBACK op-amp circuit isn’t

suitable for driving parallel-tuned circuits because of its low output impedance (a). A higher
output impedance is possible with a current-feedback amplifier configuration (b). The tuned
amplifier can be coupled to any desired load using transformer coupling (c). The last
configuration is used to drive a frequency discriminator (d).

n certain applications,inductor-
capacitor tuned circuits offer
more flexibility than active-fil-
ter or digital techniques. The
conventional voltage-feedback op
amp, however, isn’t suitable for driv-
ing parallel-tuned circuits due to its

522

low output impedance (see the fig-
ure, a). By reconfiguring the circuit,
it’s possible to produce an amplifier
with a high output impedance (see
the figure, b). The op amp’s output
then more closely approximates a
current source and can drive a paral-

HANDY TESTER
CHECKS CLOCK SYNC

CHARLES HARTLEY

P.0O. Box 614, San Carlos,

roblems in high-speed syn-
chronous data-communica-
tions systems often result
from poor synchronization
between send and receive clocks. Ina
multiplexed full-duplex system, each
channel has its assigned time slot, so
that even a small amount of slippage

EE E G T K 0 N

CA 94070; (415) 364-3367.

between the clocks can garble com-
munication. In troubleshooting such
systems, it’s helpful from the outset
to determine whether the trouble
does involve clock synchronization.
To help with that determination,
this compact tester, which is built on

an RS-232 breakout adapter, instant-

OCTOBER 10, 1991

lel-tuned circuit in much the same
fashion as a grounded-emitter tran-
sistor amplifier stage. The advan-
tages of the configuration are main-
tained, with the only problem being
that the output isn’t referred to
ground. However, by making the in-
ductor of the tuned circuit a trans-
former, the output can be coupled to
any desired load—floating or
grounded (see the figure, c).

For the values shown in the figure,
part c, the stage’s gain at resonance
is 19.95 dB, the resonance frequency
is 40 kHz, and the Q factor is 50. The
exact type of amplifier chosen isn’t
crucial, but it must maintain its gain
out to frequencies about an order of
magnitude greater than those to
which the parallel L-C circuit is
tuned. To ensure compliance with
that condition, an LF351 was used in
the development circuit.

The stage’s approximate gain at
resonance is determined by the ratio
of the load impedance to the current-
feedback resistor. With an op amp
having a high open-loop gain and a
coil possessing a high Q factor, a
voltage gain of nearly 20 dB (10:1) is
possible for the component values
shown in the figure, part c¢. The am-
plifier has proven to be stable and
easy to link with other circuits, and
has performed as predicted by the
preliminary calculations.

With a slight modification, the cir-
cuit can be used to drive a frequency
discriminator built with transform-
er-coupled tuned circuits (see the fig-
ure, d).[]

ly indicates whether the clocks are in
syne, out of sync, or slipping. It also
reveals whether either of them is
missing. The unit is small, simple,
and inexpensive, making it particu-
larly useful for field service applica-
tions, for which an oscilloscope
might be too large, heavy, or costly.
It’s been used at up to 128 kHz with
no problems.

The tester is powered by the +12-
V accessory pin (pin 9) on the DB25
RS-232 connector, through a 78L05
low-power regulator, dropping the
voltageto5 V.

Pin 15 of the connector supplies
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Gate C detects the

1k

15]1/2 004538

frequency differ-
ence between the
clocks and provides a

+5V

Jo

fot—o7
S
Go_j
+12V 3
: SV A

1 21m383 T

e g

low-frequency sig-
nal, filtered by R;

Ry

Sr—4 15k

§ C { +5V

1/4Caog1  0.047 uF=C,
1
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A 1/2LM38
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1N914
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04F= 2100k
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(] 1k 1k

COM

T and C; to compara-
e tor LM393A to trig-
- | ger the 4538A multi-
vibrator.

If there’s no out-
put from C, then the
clocks are synchro-

L

+5V
T4 s
1N914 8 B

12

_{

0.1 4F

=
0.1 ,LF—L $100k
o

Notes:  Resistors are all 1/8 W, 5%.

1-w.F capacitors are tantalum electrolytics.
All other capacitors are monolithics.

15 = Transmit Clock
17 = Receive Clock
24 = External Clock

1/2CD4538

LEDs are T,, 2-mA devices.

1k nized, and the 4538A
: e Red turns on the green

?]S LED. If a trigger is
1 present, the multivi-
brator energizes the
yellow LED to indi-
cate a lack of syne. If
the clock frequencies
differ by only small
amount, the yellow
and green lamps will

THE YELLOW LED indicates the lack of sync between the transmit clock and whatever other clock
signal is selected by jumper JP,. Proper synchronization is indicated by the green LED. The red LED glows
when either clock isn’t present. A flickering of the green and yellow LEDs means that the clocks are slipping

with respect to each other—that their frequencies differ by a tenth of a hertz or so.

the transmit clock, which is used as a
reference (see the figure). A short-
ing jumper gives the user a choice
for the second clock signal: pin 17
(the receive clock), pin 24 (an exter-
nal clock), or pin 15 (the transmit
clock to test the tester).

The clock signals are buffered by

gates A and B, and then detected by
gates C and D—all of which make up
a 4081 quad IC. Gate D detects the
presence of the clocks, turning on
the red LED if either of them is miss-
ing, and making it possible to oper-
ate the green and yellow LEDs oth-
erwise.

™ ¢) ¢) YOLTAGE REFERENCE
0 23 Has ADJUSTABLETC

JOHN DUNN
181 Marion Ave., Merrick, NY 11566; (516) 378-2149.

major contributor to gray
hair among electrical engi-
neers must be components
with pronounced tempera-
ture sensitivity. In many cases, those
temperature sensitivities can be can-
celed out by the circuit presented
here—a voltage reference whose
temperature coefficient (TC) can be
adjusted as the situation requires
(see the figure). Changing the loca-

94 1)

tions of R, and IC; in the figure
switches the TC from positive (a) to
negative (b).

Key to the voltage reference’s op-
eration is IC,, a temperature-depen-
dent current source with a nominal
TC of 1 pA per degree Kelvin. If its
current is Ig, the voltage output of
the reference is:

Vege = 5 V X [R,/(R, + R))] + I X

L EL GG R S0 INCET S6
OCTOBER 10, 1991

flash alternately in
an irregular manner
to indicate slippage.
The low-pass filter
formed by resistor R
and capacitor C; has
a cut-off frequency below 400 Hz,
and multivibrator 4538A has a fre-
quency of just 10 Hz, so the circuit
will not respond to large frequency
differences. That’s no great limita-
tion, however; its purpose is to detect
frequency errors of a few hertz and
slippage of a few tenths of a hertz.[]

[R,R,/(R, +R,)]
for positive TCs, and

Viegr =5V X[R,/(R, +R,)]+ 10V X
[R,/(R, + R)]-I X [R,R,/(R, + R,)]

when the TC is negative.

Taking the partial derivative of
voltage with respect to temperature,
it can readily be seen that the TC of
the circuit is:

+[RgR,/(R, + R,)] X 1 pA/’K

which is a simple function of R, and
Re:

Tailoring the reference to a specif-
ic application is a simple four-step
process:

DOE S BTG AN
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What other companies’
datacom controllers look

like to your CPU.

The CPU overhead imposed by standard datacom controllers can be And you get all this with fewer parts. So you use less board
a drag on your system performance, and on your development efforts. space. At a much lower cost than you might expect.
Now there’s a more intelligent solution. The Cirrus Logic CL-CD2400 Give your whole system and your development efforts a boost.

single-chip datacom controller can send and receive complete packets Get the intelligent datacom controller that saves work for you and
with no host supervision. This gives you up to seven times more system  your CPU: The CL-CD2400 from Cirrus Logic.
performance than other serial

CPU overhead per character S ool | The next generation datacom controllers:
communications controllers. F RI St :
e Wi The CL-CD2400 even saves LHBTAW. " [poessr | (i | Anon-chip RISC processor gives you the
1,660 ns HEAE ot dd i)( [ mwiseeorL] | intelligence to achieve more performance
¥ 7 O £ ) IO .
yorrGevelopment and debuggmng MOWSEE] | Four multi-protocol channels let you choose
time, and lowers development s T wiwee] | from all asynchronous and synchronous
expense. Our fast, flexible, double- ||} protocols. An integrated 32-bit-address
akoe hiiftar terf, ;
bllﬁ.‘(?ljed DMA {deﬂs buffer olus DMA DMA controller, integrated interrupt
chaining and circular queues vy o controller and on-chip FIFOs for each channel
CPU overhead per packet |  pasy to implement. An append ;nlerface IHFOS' l give fast1/0. Sophisticated character- and
. n 0gic "
et mode makes DMA efficient for g frame-processing features make this the
3 ns . y 3
. Rl ; async applications as well. . most efficient controller on the market.
Interrupt or DMA operation is

TR e e e e T T R g e
Sorial selectable on a per-channel, I_For freeproduct information and technical compzmson—I
Controllers 5,400 ns per-direction basis. The |

CL-CD2400 even has much | ‘ E l | | 1_ 800_952_ 6300 |
The CL-CD2400 has more intelligence for sophisticated 1MOTr'e flexible lil[(‘n('_\' I‘(‘.(|lli[‘('» | ' |

error checking, special character matching, address

. S . s Ack far de
recognition and automatic DMA management — ments than other controllers. /\5}\ f()l d(pt LD36

with 1/7th the overhead*. L i e i e o St S S| G st ‘| i e o i J

©1991 Cirrus Logic, Inc., 3100 West Warren Avenue, Fremont
*Overhead measured in an X 25 application. CPU overh

5) 3532122; Taiwan: (886) 2-718-4533; Gern
e trademarks of Cirrus Logic, Inc. All other tr

CA 94538 (415) 623-8300; Japan: (81) 462-76-0601; Singapore
sured on PC-compatible. Cirrus Logic and the Cirrus Logic logo a
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current source, are manufactured by Analog Devices.

negative (b) temperature coefficient. All of its ICs, including the temperature-dependent

l THIS VOLTAGE REFERENCE can be configured to have either a positive (a) or

1. Choose either the positive (a) or
negative (b) circuit configuration.
2. Set R, to some finite value.
3. With the voltage reference and the
target circuit at room temperature,
adjust R, for zero voltage drop
across R, or for exactly 5 V at the
output (Vzgg). For a room tempera-
ture of 25°C, R, turns out to be about
16.78k (5 V divided by 298 uA—the
nominal value of I at 25°C). Note:
standard resistor values will lead to
different values for “room tempera-
ture,” 30°C for R, = 16.5k, and 23°C
for R, = 16.9k.
4. Take the voltage reference and the
circuit to be compensated to the in-
tended temperature extreme. Then
adjust R, so that the circuit parame-
ter to be compensated is brought
back to its room temperature value.
That’s it. Following this procedure
not only compensates for the tem-
perature sensitivity of the target cir-
cuit, it does so without ever explicitly
determining the circuit’s precise
temperature coefficient.[]

Contact-free soldering
and de-soldering

of SMD, DIP and pin grid components and connec-

tors in a matter of seconds with the Leister-Labor “S”

hot-air tool. Electronic control of temperature and air
supply, ESD safe. Over 400 special nozzles available.

Ask for free brochure UW 169

Brian R. White Co. Inc., 313 Henry Station Road
Ukiah, CA 95482 phone: (707) 462-9795

Farmingdale, NJ 07727 phone: (908) 938-2700
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Make
Tracks...

... to your nearest
mailbox and send for
the latest copy of the
free Consumer
Information Catalog.

It lists about 200 free
or low-cost govern-
ment publications on
topics like health,
nutrition, careers,
money management,
and federal benefits.
Just send your name
and address Lo:

Consumer Information
Center

Department MT
Pueblo, Colorado 81009

US. General Services Administration
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Prism. Four instruments in one logic analyzen
For faster time-correlated resuits.

State analyzer. Timing analyzer. Emulator.
DSO. Getting the complete picture is easier
than you think.

The 4-in-1 Prism 3000 Series is unlike any other
logic analyzer. From one keyboard and display,
it can do the work of multiple
instruments. It can time-correlate
data acquired by one Prism
module to data acquired by all
other modules, via revealing
split-screen displays.

Rental units available from your local rental company.
Copyright ©1990, Tektronix, Inc. All rights reserved. PRZ-100

Cirlce 197 for Literature (U.S. Response)

Cirlce 199 for Literature (Response Outside U.S.)

Combine the triggering and channel resources of
a logic analyzer with emulator-like ability to change
registers, patch memory, and step through your code.
View both signal timing and signal integrity at the
same time with the integrated DSO.

For twice the power and conve-
nience afforded by separate instru-
ments, at half the cost, contact
your Tek sales engineer. Or call
1-800-426-2200 for the complete
multipurpose Prism story.

Tektronix

COMMITTED TO EXCELLENCE

Circle 198 for Sales Contact (U.S. Response)

Circle 200 for Sales Contact (Response Outside U.S.)
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Analog and digital waveforms with multiple Y axes in Probe

With MicroSim Corporation’s Digital Simulation option
for PSpice, the dichotomy between analog and
digital simulation vanishes. Here’s why!

Native Mixed Analog and Digital Simulation
You’ll experience true mixed-mode simulation of your circuits
including circuits with tightly coupled feedback between
analog and digital sections. All of the PSpice analog
simulation features with which you’re familiar are at your
disposal for mixed-mode simulation.

Outstanding Performance
With our event-driven logic processing algorithm, digital
components are processed at logic simulation speeds. Over
10,000 logic gates can be simulated in a circuit along with
hundreds of analog components. With Digital Simulation,
your circuit’s logic states and propagation delays are
computed in a snap.

Accuracy and Precision
That’s what you can count on for all PSpice mixed-mode and
analog simulations. With Digital Simulation’s 5 input levels
and 64 output strengths, it’s even better.

Full Integration with Schematics
Draw your mixed-mode circuits with our newly introduced
Schematics circuit editor. Then simulate and analyze your
design with PSpice and Probe directly from the Schematics
program. In Probe, your circuit’s analog and digital waveforms
can be displayed simultaneously with a common time axis.

Extensive Libraries
In addition to PSpice’s libraries with over 3,500 analog
components, Digital Simulation libraries offer over 1,500 TTL
and CMOS components. Optional power supply pins are
available on all digital components allowing your circuit’s
components to run from different power supplies and CMOS
device thresholds to change with the power supply voltages.

Over 2,300 Digital Simulation Options Sold
See for yourself why PSpice with the Digital Simulation
option is the industry’s best-selling mixed-mode simulator.
For more information on MicroSim’s family of products, call
toll free at (800) 245-3022 or FAX at (714) 455-0554.

ﬁ MicroSim Corporation
Expanding the Standard for Circuit Simulation
20 Fairbanks ¢ Irvine, California 92718 USA

PSpice is a registered trademark of MicroSim Corporation. All other brands and product names are trademarks or registered trademarks of their respective holder.
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MARKET FACTS

y mid-decade, image processing
will likely outpace number
crunching and word processing
as the most popular computing
application. As a result, revenues of the
worldwide image-processing industry are ex-
pected to grow at a compound annual rate of
45%. Revenues worldwide, which stood at $1.8
billion in 1990, are expected to top $12 billion
by 1995. These predictions come from Elec-

EI.El'.TRIIlI: DesiGN

" EDITED BY SHERRIE VAN TYLE

tronic Trend Publications’ recently published
report, Impact of Digital Signal Process-
ing on the Semiconductor Industry.

Who can ride the crest of this wave? IC
makers, for one. They supply digital and vid-
eo signal processors, multimedia processors,
and compression/decompression ICs. Image-
processing related chips, which had revenues
of $99 million last year, should account for
revenues of $1.3 billion in 1995, says the Sara-
toga, Calif, market researcher.

The most sophisticated video and multime-
dia processors may act as microprocessors in

imaging systems. Most of these systems, once
housed only in mainframes, will fit on a desk.
Accordingly, revenues for desktop systems
are expected to grow 67% a year.
Image-processing systems are going to
work in insurance, financial, commercial, and
advertising sectors, which together account
for 28% of systems sold; government and mili-
tary systems account for another 256% of the
market. Manufacturing and engineering
firms use 22% of systems, with professional
services companies accounting for 10% and
transportation and utility industries, 8%.

he recent IBM-Apple announcement suggests a new bal-
ance of power in the PC world, as many engineering inves-
tors are aware. In the early 1980s, Microsoft, Intel, and IBM
led a redefining of PCs. This time the winners may be IBM,
Apple, Motorola, and buyers and end users.

The announcement was far-reaching, affecting PC and workstation
suppliers, software suppliers, and semiconductor companies. The iron
triangle of Microsoft, IBM, and Intel is being challenged, as is the ACE
consortium. The immediate positives are for Apple, a shift to software
valuation; for IBM, a regaining of control in profitability and the PC
business; for Motorola, the benefit of making a key microprocessor.

The negatives for Intel are that IBM’s RISC chip is an alternative;
for Microsoft, a new operating system as an alternative, and mild neg-
atives for Sun Microsystems, Compaq, Digital Equipment, Hewlett-
Packard. Compatibility is the watchword. The distinction is blurring
between workstations based on the Unix operating system and RISC
microprocessors and traditional PCs using Microsoft operating sys-
tems and Intel microprocessors.

ELEGCGTRONILIGC

What does this all mean to engineers? Consolidation, retraining
and elimination of positions all lead to lump sum distributions. The
funds within your retirement plan have been growing on a tax-de-
ferred basis. Taxes will be postponed until you withdraw the funds
from your account. So, once you receive this large sum of money, you
can pay taxes now—you may be eligible to take advantage of certain
favorable tax rates and then, use or reinvest the balance as you wish.
Or if you don’t need the money, you can deposit it into an IRA rollover
account within 60 days of receipt of your distribution, which allows the
full value of your retirement funds to continue to grow tax-deferred.
Or you may elect to roll over only part of the distribution into an IRA,
but you must pay income taxes on the amount you keep, at ordinary
rates. For a free copy of “Making the Most of Your Lump Sum Distri-
bution,” a Shearson Lehman publication, call or write to me.

Henry Wiesel is a financial consultant for Shearson Lehman
Brothers, 1040 Broad St., Shrewsbury, NJ 07702; (800) 631-
2221 or (908) 389-8653.
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Bring the Modulation Domain
designing on a higher level.

B HEWLETT B3O8
PACIAST, o




to your lab and start

These days, designers face prob-
lems that require a level of under-
standing beyond the scope of
conventional measurement tech-
niques. The Modulation Domain
can give you that level of under-
standing. With a new dimension in
signal measurement that makes it
possible to analyze frequency,
time-interval, and phase over con-
tinuous time. And now, HP brings
the Modulation Domain to your lab
with high-performance analyzers
that give you insight into your
designs you've never had before.

The HP 53310A streamlines
Modulation Domain analysis with
a simplified user interface, one-
button signal acquisition and real-
time measurements for fine-tuning
your designs. It gives you contin-
uous frequency and time-interval
measurements for analyzing mod-
ulations in RF and microwave
signals. Characterizing VCOs,
phase-locked loops, and electro-
mechanical devices. Locating
sources of jitter. And much more.

The HP 5372A is ideal for gather-
ing in-depth Modulation Domain
information in single-shot events.
In addition to frequency and time-
interval measurements, it also
displays phase over continuous time.
And analyzes even the most com-
plex signals with incredible detail.

Find out how to take
your design skills

to new heights.Call %
1-800-752-0900* Ask
for Ext.1853,and we g
will send you a Visitor’s =
Guide to the Modulation Domain
on floppy disk. That way, you'll be
up on all the latest developments.

There is a better way.

A cacinno

*In Canada call 1-800-387-3867, Dept. 420.

©1990, Hewlett-Packard Co. TMSCDO57/ED
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ome keys to success in Japan are
revering the customer as God;
controlling your own destiny; re-
searching and manufacturing the
right product for Japan; and building a
world-class organization and management.
These conclusions are drawn from a new
book, Cracking the Japanese Market, by
James C. Morgan and J. Jeffrey Morgan.

Rather than yet another book on how U. S.
industry has lost its competitive edge to Ja-
pan, Cracking the Japanese Market asserts
that the Japanese have redefined the global
marketplace. To succeed in this new market-
place, U. S. firms must learn to compete and
win against the Japanese in Japan.

The authors back their assertions with ex-
amples from their own experience: James C.
Morgan is chairman of Applied Materials Inc.,
a maker of semiconductor processing equip-
ment, which does nearly 50% of its business in
Japan.J.Jeffrey Morgan,James's son, worked
in Tokyo at Mitsui & Co., which is Japan’s
oldest conglomerate.

Authors Morgan are frank about the mis-
takes they made and acknowledge the real
difficulties Americans face doing business in
Japan. Still, success in Japan is not only possi-
ble, they write, but also leads to overall excel-
lence within a company and success in world
markets.

The book is published by the Free Press,
New York, 1991. (ISBN (0-02-921691-5) $24.95.

Everything You Ever Wanted To Know
About Business Otsukiai: A Guide to
Japanese Business Protocol

Business Otsukiai is a guide to the prac-
tice of getting along in Japanese business so-
ciety. Compiled from the advice of Japanese
managers, the book sets forth guidelines for
appropriate behavior in myriad business situ-
ations—from setting up appointments to
sending gifts all the way to building a con-
sensus for a business proposal.

Practical and specific—"‘don’t keep busi-
ness cards in a back pocket—"" the book gives
an unguarded look at behavior in corporate
Japan (Japanese executives were identified
by last initial only).

Business Otsukiai is essential reading
for those doing business in Japan. For other
readers, it’s a fascinating look at the behav-
ioral underpinnings of another culture.

James V. Reilly translated and edited the
book, which was compiled by NTT Medias-
cope and published in the U. S. by HCI Publi-
cations, 50 East 42nd St, Suite 1501, New
York, NY 10017-5495; (800) 472-1666; fax (212)
557-5975. (ISBN 0-9628775-0-6)
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macromodel library is being of-

fered free for Advanced Linear

Devices’ family of CMOS op

amps—CMOS, rail-to-rail low
voltage, low power, and micropower. Intend-
ed for any Spice simulation environment, the
op amp macromodels feature the basic effects
of input voltage range, input bias currents,
input impedance,; differential and common
mode gain; open loop gain, output impedance;
rise time, fall time, and overshoot.

The library can model input and output
characteristics of op amps such as extended
input and output voltage ranges (rail-to-rail
operation), change in ouput impedance as a
function of output voltages, input and output
clamp diodes, output voltage, and output cur-

CANT REFUSE

rent limiting effects, and input/output ac
characteristics.

For the disk, contact ALD at 1180F Mira-
loma Way, Sunnyvale, CA 94086-4606; (408)
720-8737; fax (408) 720-8297. CIRCLE 451

raphical user interfaces, or GUIs,
are cropping up everywhere, es-
pecially for the Unix operating
system, much to the confusion of
some computer users. The UniForum
Guide to Graphical User Interfaces ex-
plains GUIs (pronounced gooeys) and has a
glossary of terms and acronyms. The GUI
guide sells for $19.95. Contact UniForum, 2901
Tasman Dr., Suite 201, Santa Clara, CA 95054;
(408) 986-8840; fax (408) 986-1645. uunetlun-
idumled. CIRCLE 452
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‘D’ Speed FCT Logic
QSFCT®, the fastest family of logic chips available, penod' That’s right, guaranteed
‘D’ speed! Quallty Semiconductor’s QCMOS® process gives you the speed of BiPolar
and-BEMOS parts wit

Bi h the 10 d reliability properties of
CMOS. Quality gives you guaranteed propagation de)ays as low as 3.3n8 max.

£
i

QSl offers you extremely clean signals.
The Quality logic family is not only fast, but super clean. th a contrqlled out-
put swing of 0 to 3.5y, ground bounce is vnrtually ehmmated The i 1'” lusion of

Complete line of QSFCT Loglc i

Available in QSOP, Zip, and SOIC packages, our

& parts extend a complete hrfg of FCT logic produ s
I

Quality Semiconductor’
¢ FIFOs you need to make
& of Quality's High-Perfo

Quality Products
PART  SPEED| PART  SPEED

240D (Buffer) 3.8 | 373D (Latch) 42
244D (Buffer) 3.8 | 374D (Register) 45
245D (Transceiver) 3.8 | 646D (Transceiver) 4.8
138D (Decoder) 4.0 | 821D (Register) 53
139D (Decoder) 4.0 | 823D (Register) 53
521D (Comparator) 4.1
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WHAT'S YOUR FAVORITE FLAVOR OF UNIN? |

HOT PRODUCTS

frequency detector/counter from Optoelectronics Inc.
has a dynamic range of 1 MHz to 2.4 GHz and sells for
less than $100. The Handi-Counter Model 2300 has sensi-
tivity of 10 mV that holds through 900 MHz for use with
cellular phones. The unit also has an eight-place readout that holds
up all the way to 2.4 GHz and a display-hold switch to keep the detect-
ed frequency in view.

The frequency detector’s low price derives from its low parts
count and design for manufacturability, the company says, including
use of the same PC board and aluminum housing from another one of
its products. The frequency counter, one of just two ICs in the unit, is
built in CMOS. The other IC, an ECL frequency scaler, affords giga-
hertz operation. Dual MMIC amplifiers support the input circuits.
Trimmer capacitors with expensive NPO dielectrics are used in the
oscillator circuits.

The Model 2300 sells for $99 apiece in quantity. Delivery is from
stock. An optional NiCad battery pack is $29, also from stock. Contact
Optoelectronics, 5821 NE 14th Ave,, Fort Lauderdale, FL 33334; (800)

_GAD GRS SURVET

More than ever, engineers are relying on CAD/CAE prod-
ucts to design systems and equipment. To find out how en-
gineers are working with CAD/CAE, the Adams Co. sur-
veyed 1020 Electronic Design readers earlier this year.
The poll collected data on types of hardware and software
thatengineers are using. Also of interest were the applica-
tions for CAD/CAE. Engineers were asked about total
company spending for CAE/CAD and any expected
changes in expenditures over the coming year. Readers
also were asked which products they preferred in hard-
ware, software, and system configurations. The Palo Alto,
Calif., market researcher received survey results directly

327-5912 or (305) 771-2050; fax (305) 771-2052. CIRCLE 453 and then tabulated them.

Which technical books are the most popular in Silicon Valley? 1988. $323.

[ ELECTRONICS: | Devices: Advanced MOS Devices by n C+ + Programming Language by
Dieter Schroder. Addison-Wesley, 1986. Bjarne Stroustrup. Addison-Wesley, 1991.

KB C Language Algorithms for Digital $30.50 i o Tl 0

Signal Processing by Paul Embree and B Digital Communications by Bernard LB Unix System Administration

Bruce Kimble. Prentice-Hall, 1991. $55. Sklar. Prentice-Hall, 1988. $64. Handbook by Evi Nemeth, Garth Snyder,

EA At of Electronics, 2nd ed., by Paul

and Scott Seebass. Prentice-Hall, 1989. $38.

Horowitz and Winfield Hill. Cambridge EA Cyberpunk by John Markoff. Simon &
University Press, 1990. $54.50 ’ Schuster, 1991, $22.95

ER Computer-aided Circuit Analysis KB C+ + Primer by Stanley Lippman. This list is compiled for Electronic Design
Using Spice by Walter Banzhaf. Prentice- Addison-Wesley, 1991. $30.50. by Stacey’s Bookstore, 219 University Ave.,,
Hall, 1989. $28. EA C Programming Language by Brian Palo Alto, CA 94301; (415) 326-0681; fax (415)

A Modular Series on Solid State Kernigan and Dennie Ritchie. Prentice-Hall,  326-0693.
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z Lowest Cost

z/ Lowest Pin Count

z Lowest Power Consumption
jSmallest Package

= ﬂ Dallas Semiconductor’'s ﬂ Now add to that a bunch of
DS1233 EconoReset =

Automatic Reset

Manual Override

superlatives. Like lowest price.

/automatically resets your processor The DS 1233 costs so little we can afford

Actual Size.

, "‘gNeed other features? As
part of our commitment to

crashproof computing, Dallas
Semiconductor offers a whole family
of CPU Supervisors with features like
watchdog timers and write protection.
In addition, a special circuit called a
KickStarter cold-starts a computer
from the keyboard, with a kick from a
lithium energy source.

when power goes out of tolerance. to give you the first one free. Then
And it can debounce an external there’s lowest pin count — try three
pushbutton for manual override. All compared to the competition’s eight.
this functionality is crammed into the And lowest power consumption. We're
industry’s smallest package. talking microamps here, not milliamps.
Superb CPU Supervisors
FEATURES DS1231(DS1232 | DS1233 | DS1236 | DS1 238/691|DS1 239

Monitor Power to pP v V V

For a free sample of our

Pushbutton Reset v V’

Watchdog Timer V

Write Protect Memory

KickStarter

v

v
Nonvolatize RAM f

V

Power Fail Interrupt NMI

v

v

r

7| DALLAS
VA

f

DS 1233 EconoReset,
just give us a call.

SEMICONDUCTOR

4401 SOUTH BELTWOOD PARKWAY
DALLAS, TEXAS 75244-3292
TELEPHONE: 214-450-0448

FAX: 214-450-0470

Surface Mount and Thru-Hole Packages Available.

CIRCLE 259 FOR U.S. RESPONSE CIRCLE 260 FOR RESPONSE OUTSIDE THE U.S.




Easy Access 1o

High Resolution
Sampling A/Ds
DSP101/102

e 200kHz
conversion rate

88dB SINAD
single/dual
28-pin plastic DIP

from $29.95 and
587,457

Demo Board

Saves Time
Designed to test DSP
soffware routines and
reduce system board
layout time, our demo
board is a complete
analog |/O system

for a DSP design
prototype. You'll save
yourself a lot of valu-
able design time and
money, too.

CIRCLE 261 FOR U.S. RESPONSE

DSP Power

Complete Analog I/O
Our high performance A/Ds and D/As not only
deliver easy access to the analog world from
the latest DSP ICs, but also are complete analog
input/output peripherals. All parts feature a zero-
chip interface to ADI, AT&T, Motorola, and Texas
Instruments DSP processors. Together, these parts
provide a direct, easy and complete system for
your analog DSP needs.

Unlimited Applications
Currently used in gas analyzers, medical
scintillation cameras, and underwater acoustic
systems...the applications are as unlimited as
your imagination. The versatility and perfor-
mance of our parts lets you use them for virtually
every analog I/O application powered by the
latest DSP ICs.

CIRCLE 262 FOR RESPONSE OUTSIDE THE U.S.
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High Resolution
D/As
DSP201/202

e 500kHz
conversion rate

e 90dB SINAD
e single/dual
e 28-pin plastic DIP

e from $24.95 and
$81120"

For detailed data
sheets and a free
brochure detailing
Burr-Brown’s World of
DSP Solutions, contact
your local sales rep or
call 1-800-548-6132.

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

* U.S. OEM prices, in 100s.

BURR - BROWN®
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WHAT’S ALL THIS

SPICEY STUFF,
Anviow? (Pagr I}

irst, let’s have an esaeP’s

Fable: A person (when I tell

thestory, lalwayssayit was

a Harvard graduate, but
you caninsult anybody you thinkis ap-
propriate...) had died and was wander-
ing through Limbo and Purgatory. He
came to two paths with two signs. One
sign pointed “To Heaven.” The other
sign said “To a Lecture On Heaven.”
Soofcoursehedecidedtogotothe Lec-
ture On Heaven. End of Fable.

I was at an Evening Panel Session
of the International Solid-State Cir-
cuits Conference (ISSCC) in Febru-
ary. Some engineers were talking
about CAD—Computer-Aided De-
. sign—and its im-
~ portance in their
- work. They said
 that they got so
wrapped up in
their CAD that
they almostforgot
what their mis-
sion was. Was
their mission to
use CAD tools to
build perfect cir-
cuits on the first
silicon—no mat-
ter how long it

BOB PEASE
OBTAINED A
BSEE FROM MIT
IN 1961 AND IS

?TAF E takes to get all of
SCIENTIST AT yhe oierfoet an-
NAHONAL swers from the
SEMICONDUCT: . | o ADYNOS I heir
QR CORP., mission was to
SANTA CLARA,  pyild good circuits
CALIF. quickly and with
low cost.

If they used their CAD tools until
they were convinced the layout and
design were perfect, that might take
months. Butifthey thought theirlay-
out and design were pretty good, they
could go to fab and get silicon in three

ELECTRONIC

weeks. Then they would really find
out if their design was good. It’s easy
to get tricked into following the path
leading to the Lecture On Heaven.
But, whereisit that you're really try-
ing to go?

One of the things I do in my spare
time here at National is to serve on the
Patent Committee. About one morn-
ing a month, several of us engineers
get together and review the patent
proposals and Invention Disclosures.
Wetrytoencourage the good ones,and
we grouse about the people who bring
theminlate. A couple of years ago, one
of the inventors gave us a neat expla-
nation of his new circuit that featured
greatlyimproved frequency response.
I'looked at it. I waited patiently while
he explained how well it worked, un-
der all worst-case conditions. Then, I
must admit, I pounced. “There’s just
one problem, my friend. That circuit
will not work at all.” He showed con-
sternation onhis face. “But I evaluated
it thoroughly....” I broke in, “Yeah, in
Spice.” He blanched. “How did you
know? Yes, I evaluated it in Spice, and
it worked perfectly.”

I told him that was just the prob-
lem. When you get a circuit perfectly
balanced in Spice, it will stay per-
fectly balanced. Just like inverting
the Great Pyramid and perching it on
its tip. In Spice, that will stay bal-
anced forever. But in the real world,
it will fall over, without even waiting
for a windy day. That was the first
weakness of his circuit. I asked him,
“If you take an operational amplifier
with a de gain of a million, and an off-
set voltage of 2 mV, and you put a 1-
Vacsignalrightintoitsinput and ask
Spice totell you the de gain, what will
it give you for an answer?” He
thought and said, “It will tell you the
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gain is 1 million.” I agreed, that’s
what Spice will say, but in the real
world you can’t evaluate an op amp by
feeding a volt right into the negative
input. And in his circuit, which called
for two perfectly matched and bal-
anced stages, you could ask Spice to
give you an answer. Spice might give
you an answer, but that answer is
NOT thereal one. Spice is sometimes
incapable of telling you what will re-
ally happen at a circuit’s output.

Later, I gave the would-be inven-
tor some tips, and suggested he bring
the circuit back to the Patent Com-
mittee if he could get it working on a
breadboard—not just on Spice alone.
Unfortunately, I haven’t seen the fel-
low since then. I'm not even sure
where he is these days. But at least I
saved him the embarrassment of get-
ting a big circuit made up and discov-
ering the silicon doesn’t work, and
couldn't ever be made to work. If you
just trust Spice, and don’t verify with
a breadboard (or a good sharp-pencil
analysis), that can get you into real
trouble when Spice gives you an-
swers that don’t have any foundation
in the real world. “Proverai no
Doverai”—Trust, but Verify.

But you don’t have to just take the
word of an analog freak like Pease. If
your area of expertise is digital cir-
cuits, you know about metastability.
Alateh’s or flip-flop’s output may not
be able to make up its mind for a sur-
prisingly long time if the input datais

when you’re CLOCKING it.
Metastability is a real problem, but
everything that I've heard says that
Spice can’t model metastability, nor
can any other form of CAD simulate
that. Is that not still true? Bread-
boarding is NOT obsolete.

This problem in the digital realm is
quite analogous to another analog
problem in Spice. If you have an op
amp and put feedback around it with
theinputsinadvertently crossed,and
ask the circuit’s gain, Spice can tell
you the op amp’s gain—even though
the inputs are reversed and the feed-
back is positive feedback. So you re-
ally can’t count on Spice to even give
you a sanity check! Spice can look
right at your crossed-up circuit and
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say that nothing is wrong!

Recently I was talking with a
teacher who had a student come up to
him, saying very enthusiastically,
“Mr. Johnson, I just designed an oper-
ational amplifier with a gain of 10 mil-
lion!” The teacher asked how he had
designedit. Thestudentsaid he had de-
signed one good stage with a gain of
10—and then cascaded 7 stages. Of
course, it didn’t have a differential in-
put, and it might have terrible offset,
drift,and PSRR. But, it did have a gain
of 10 million.

And if you tried to apply feedback
from the output back to the input,
would it work like an op amp? Could
you control the gain and the response?
The student stopped and thought for a
while. Herealized hedidn’thaveaclue.
And he didn’t know how to wire it up
and do areal evaluation to see how the
real circuit would work. He had not de-
veloped an understanding of what
makes an operational amplifier differ-
ent from just any old amplifier.

Spice can insulate you, shield you
away from an understanding, an ap-
preciation, of what makes areal circuit
work. You can now take a circuit in
Spice, tweak the parameters—try out
all sorts of values of resistors—and get
a circuit that is “optimized.” In fact, if
you are a really smart programmer,
you can program the computer to do it
all for you. But Spice doesn’t really
UNDERSTAND your circuit—and
neither do YOU if you only optimize
things that way.

At that ISSCC Evening Panel
Session, a member of the audience
asked one of the panelists, a univer-
sity professor, “In your department,
what is the ratio of students study-
ing CAD to the number studying cir-
cuit design?” The ratio, he esti-
mated, was 25 to 1. I thought that
was a shocker. But some panelists
thought, hey, no problem, you can
learn to drive the Spice and UNIX
and CAD tools first, and then learn
to design circuits later. They said
that, but I don’t think it’s that sim-
ple. It bothers me that designing cir-
cuits is considered just a minor, triv-
ial task, an exercise that can be
learned later by any good computer
jockey. In my experience, there are
very few engineers who can design

HevecrroNTC

amplifiers (or circuits) worth a darn
without lots of experience in ampli-
fier design (or circuit design).

I bet alot fewer than 1/25 of the stu-
dents are learning anything about
measuring these days—measuring
voltages, measuring currents, mea-
suring signals, measuring noise. I've
gotten letters from readers who ex-
plainthat at someschools, you canearn
your BSEE, and even a Master’s de-
gree, by studying just computer-sim-
ulated circuits. That’s because they
don’t have any lab courses any more—
no op amps, no flip-flops, probably not
even any gates. There are no DVMs,
no VOMs, no Scopes—just computers!
Everything is simulated. That sure
sounds scary to me.

At the ISSCC, there was also an
evening session on the topic of De-
signing Integrated Circuits with
Mixed Signals (Analog and Digital),
and what theimpediments are to mak-
ing good designs. Some ofthe panelists
said that CAD is making great strides,
“and even though we cannot always
believe Spice whenit says a circuit will
work, at least we can believe it when it
says a circuit will not work.” I stood up
and took the microphone. I asked for a
straw vote—how many engineers in
the audience had a lot of trouble with
the case of a circuit that does work, but
Spice said it does not work? About 15
or 20% of the audience held up a hand.
They could not easily trust Spice be-
cause 20% of the time they had caught
it lying about circuits that really do
work. I shut up and sat down. But that
just confirmed my suspicion that more
CAD (even more powerful CAD) isn’t
going to be the solution.

For example, every year, I can tell
when spring is here: In April, I start
getting phone calls from students who
can’t get the LM117 to run on Spice. I
tell them that, no, there’s not an error
in the schematic. The schematic in the
data sheet really is the schematic for
an LM117 (just be sure that Q19 and
Q3 and Q7 and Q24 each have 10 emit-
ters). I tell them, hey, don’t feel bad, a
lot of other people can’t get the LM117
to run in Spice either. Now, someday,
ifI get allmy other projects cleaned up
(that’s supposed tobeajoke....), I'lltry
torunthe LM117in Spice and see what
trouble 7 get into.
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Come to think of it, every time I do
a Spice run on a high-powered regula-
tor I'm amused, because the output
transistor canrunat 1A and Vo =20
V, but the Vy,, never decreases as
time goes on because the circuit
never gets hot. If you have a circuit
like that, which runs well on Spice,
you're headed for deep trouble when
you try tolay it out. That’s because in
the actual silicon, the transistors re-
ally do get hot. And they heat up the
adjacent transistors, with various
gradients and isothermal lines. A
smart engineer will lay out his eriti-
cal matched transistors along the
isothermal lines. But most CAD sys-
tems won’t help you at all with that.
Just as a digital designer won’t get
any help on metastability problems,
designers of high-power linear cir-
cuits won’t get help from Spice or
from most any CAD system on ther-
mal gradients, isotherms, thermal
run-away, or secondary breakdown.

The final proofofthe pudding for any
circuit is how well does it work in the
system. When people design an ASIC,
they know there’s only one customer,
and the customer’s specifications are
very specific. So the engineers and de-
signers use CAD very heavily to con-
firm that the IC will do exactly what
the customer says he wants.

These days, CAD works well
enough that about 50% of the ASICs
meet their specs on the first try (OK,
that’s not a wonderful success rate,
but I don’t want to worry about that
here). However, ofthe ASICs that do
meet every spec, 20% of them don’t
work in the customer’s system. All of
the CAD toolsinthe world—all of the
models and computers and number-
crunchers and timing diagrams—are
worth little if the chip designer made
an error in understanding what his
system really needs. Or, to be more
honest, if the customer fails to spec-
ify what he really needs. Compared
to computers (or even some people)
that can only follow instructions, peo-
ple who can think and comprehend
the entire system are still worth
quite a bit.

Now, some people have asked me,
“Bob, why do you keep saying all these
terrible things about Spice? When we
come out with our Spice models, peo-
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ISOLATED RS-232
IN ONE PACKAGE!

New UL Approved* MAX252 Delivers Up To 1500V Protection

Maxim'’s new MAX252 delivers voltage isolation up to UL requirement levels (1500V for 1sec) —
providing a complete isolation solution in one +5V-powered standard 40 pin IC package. Whether you
need to break ground -loops or protect your equipment from destructive transients, Maxim’s new
MAX252 solves your interface isolation problems.

Reduce Complexity
* No External Components
® 50uW Low Power Shutdown

* Single +5V Supply _[ |

® 2 Transmitters & 2 Receivers

. Break

LU { =— .- Ground Loops

TILIN{ _—=

MAX252 Actual size

® |solated Data Interface 4F s
1500Vrms (1 second) - MAX252A

Isolated RS-232 Options For Your Specific Application

Need more than 20kbits/sec or more than 1500V voltage isolation? The MAX250/251 chip set —
with external components — lets you design your own system if size is not important.

PRICE**
PARTS PACKAGES FEATURES (1000-up)
Standard All-in-one package isolated RS-232
i i 40 Pin Plastic DIP (1500 isolation, UL, Approved)* S
Standard All-in-one package isolated RS-232 -
MAX2528 40 Pin Plastic DIP (Economical 500V isolation) $29.50
INTERFACE _ abasosm-z| | MAX250 14 Pin, DIP, SO Two chip isolated RS-232 (4 External $3.20
e e T MAX251 and 20 Pin LCC opto-isolators and isolation transformer) $3.20

FREE Interface Design Guide

Including: Application Notes ¢ Data Sheets ¢ Cards For Free Samples

To receive your design guide, simply circle the reader response number, or contact Maxim
Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600,

FAX (408) 737-7194

AKX/

Distributed by Arrow, Bell/Graham, EImo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205) 830-0498; Arizona
(602) 730-8093; California, (408) 248-5300, (619) 278-8021, (714) 261-2123; (818) 704-1655; Connecticut, (203) 384-1112; Delaware, (609) 778-5353: Florida
(305) 426-4601, (407) 830-8444; Georgia, (404) 447-6124; |daho, (503) 292-8840; lllinois, (708) 358-6622; Indiana, (317) 844-8462; lowa, (319) 393-2232: Kansas
(816) 436-6445; Louisiana, (214) 238-7500; Maryland, (301) 644-5700; Massachusetts, (617) 329-3454; Michigan, (313) 583-1500; Mississippi, (205) 830-0498
Missouri, (314) 839-0033, (816) 436-6445; Montana, (503) 292-8840; Nebraska, (816) 436-6445; Nevada, (408) 248-5300; New Hampshire, (617) 329-3454: New Jer
sey, (201) 428-0600, (609) 778-5353; New Mexico, (602) 730-8093; New York, (201) 428-0600, (607) 754-2171; N. Carolina, (919) 851-0010; Ohio, (216) 659-9224
(513) 278-0714, (614) 895-1447, Oklahoma, (214) 238-7500; Oregon, (503) 292-8840; E. Pennsylvania, (609) 778-5353; W. Pennsylvania, (614) 895-1447: S. Carolina
(919) 851-0010; Tennessee, (404) 447-6124; Texas, (214) 238-7500, (512) 835-5822, (713) 789-2426; Utah, (801) 561-5099; Virginia, (301)644-5700; Washington
(206) 823-9535; W. Virginia, (513) 278-0714; Canada, (416) 238-0366, (613) 225-5161, (604) 276-8735, (514) 337-7540

t 1000-up FOB USA, suggested resale Maxim is a registered trademark of Maxim Integrated Products. © 1991 Maxim Integrated Products
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JOIN THE
GOLD CROWN CLUB®
AND GET EVEN MORE
OUT OF AMERICA.

Every time you stay at any Best Western across America, you
could be earning Gold Crown points*towards room night awards,
Avis rental car awards, dining certificates, auto club memberships,
college C.D's, and, of course, U.S. Savings Bonds. And the only
thing that's easier than earning awards is joining the Gold Crown
Club. Just call 1-800-USE-GOLD. We'll send your free Gold Crown
Club card and Directory so you can get more from the over
1800 independently owned and operated Best Westerns
across America. ASINDIVIDUAL AS AMERICA ITSELE

*Gold Crown points are awarded for rooms purchased at the regular rate. |
Points will not be awarded for discounted room rates.

CIRCLE 1
To apply for Gold Crown Club membership call 1-800-USE-GOLD, ext. PO16.

PEASE
PORRIDGE

ple willsay you have wrecked our cred-
ibility. Can’t you say anything nice
about Spice?”

I respond: “Ah—that is exactly the
point. If T only said good things about
Spice,smartengineers would refuse to
believe us! We would lose our credibil-
ity. Thisindustry already hastoomany
people who candonothingbutsay good
things about CAD and Spice. What I
am doing is drawing attention to spe-
cific problem areas of Spice and other
CAD tools, so that our friends will be
educated about problem areas to be-
ware of.”

Now,it’strue thatthereare, despite
the things I grouse about, some good
things I can say about Spice and simi-
lar circuit-simulation programs. Pri-
marily, Spice is good for a first esti-
mate ofacircuit’s feasibility—as anaid
to help you compute how the circuit is
likely to work, ideally.

Spice can help you decide what’s a
good circuit tobreadboard. Then when
you have the breadboard running, you
want to confirm that the Spice results
really are consistent with the bread-
board data, so you can cross-check that
your models are good. If you have good
models, you can use Spice to exercise
the system through a first round of
worst-case tests, more quickly than
with a breadboard. For example, it
might be really hard to find any real
worst-case op amps, but it might be
easier to use Spice models than to do
many hand calculations. So, Spice can
be a useful tool in the hands of a good
engineer, to help him analyze varia-
tions on the central theme. It’s only
when people start making euphoric
statements that breadboarding is
passéand superfluous that we get wor-
ried. So, why do I keep saying these
“terrible” things about Spice? Well,
it’s not my fault that it only takes five
sentences to say what Spice is gener-
ally good for and five pages to list some
of the pitfalls.

All for now. / Comments invited!
RAP / Robert A. Pease / Engineer
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QUAD VOLTAGE-OUTPUT
2-BIT DACS REPLAGE
4 OP AMPS AND 4 DACGS!

Save Valuable Board Space With 24-Pin SO Package

Maxim's new MAX526 quad voltage-output A/D converter replaces 4 digital-to-analog converters (DACs) and
4 op-amps with a single CMOS monolithic IC! The new DAC delivers performance you'd expect from hybrid and
module quad DACs. Maxim guarantees monotonic 12-bit performance with 1/2LSB relative accuracy over
temperature for all 4 outputs, and 1LSB total unadjusted error with no zero- or full-scale adjustments. And, 10V
outputs settle to 1/2LSB in 5pus.

¢ Four 12-Bit DACs in One Package

¢ Buffered Voltage Output Z ; I i s
¢ 1LSB Total Unadjusted Error 2w i:f* R e e e
¢ Double-Buffered Logic Inputs iR

¢ 24-pin DIP and SO Packages |

¢ Parallel uP Interface % TIME 1ps/div

Typical MAX526 performance-output settling to 1/2L.SB
(1.2mV) in less than 3us with a 5k + 100pF load.

Input Double Buffering & Output Amplifiers Simplify Design

The MAX526's double-buffered 8-bit parallel interface simplifies digital connections by eliminating "glue"
logic. The analog interface is also simplified by built-in output amplifiers, eliminating external op-amps and
providing the speed and drive needed for most applications.

ittt il FREE Analog D/A Design Guide

Including: Application Notes ¢ Data Sheets ¢ Cards For Free Samples
To receive your free design guide, simply circle the reader response number, or contact
Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600,
FAX (408) 737-7194.
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PRODUCT INNOVATION

ICS LEVEL-
SHIFT 3-PHASE
MOTOR-DRIVE
PWM-500 V

500-V PNP CURRENT-
SOURCE 1C LEVEL
SHIFTERS SIMPLIFY PWM
DRIVE CIRCUITS FOR
OFF-LINE
1/3-T0-1-HORSEPOWER
BRUSHLESS DC MOTORS.

EEHE L ECTRONTIC

FRANK GOODENOUGH

n today’s world of million-transistor chips, why

build an IC containing just 12 devices? And why

put it in a package with five pins missing? The

answers to these questions lie in a newly intro-

duced high-voltage motor-drive chip that con-

tains just seven pnp transistors, two Zener di-
odes, and three resistors in an innovative circuit topolo-
gy. Those components are all that’s required to accom-
plish fairly sophisticated tasks simply. Furthermore, the
20-pin skinny DIP housing the high-voltage motor-drive
chip contains only 15 pins, because that scheme allows
the high-voltage input pins to be spaced wider apart,
which in turn lets the pins handle 115- or 230-V ac line
voltages.

When used with two other ICs and power MOSFETSs or
insulated-gate bipolar transistors (IGBTSs), the new mo-
tor-drive chip simplifies the drive and speed-control re-
quirements of 1/3-to-1-horsepower brushless de motors.
Such motors typically operate from the rectified 115- or
230-V ac line (applications for these smooth-running,
variable-speed motors range from washing machines to
ventilating-blower systems, pumps, and compressors;
however, because the new IC can’t provide holding or
braking torque, it’s not aimed at servo-positioning-type
applications).

The new circuit topology replaces the complex, usually
expensive, high-side switching circuitry typically used in
off-line pulse-width modulated (PWM) motor-drive appli-
cations. In virtually all of today’s drive circuits, the PWM
signals—at either TTL levels or at the 10-to-15 V from
controllers or drivers—must be level-shifted to the posi-
tive high-voltage rail. And if MOSFETSs or IGBTs are
being driven, which is the trend for new designs, the
drive must be moved 10 to 15 V above that rail.

The available alternatives are far more complex. They
include complicated discrete approaches using trans-
formers or optoisolators, driver ICs and chip sets built on
expensive (multimask set) low-voltage/high-voltage pro-
cesses and chip sets requiring the use of transformers
(ELECTRONIC DESIGN, May 9, p. 34).

Most techniques require a bootstrap circuit that’s “re-
freshed” by the pulse-width modulator. However, when
power is called for by the system, it takes time to re-
charge the bootstrap circuit’s output capacitor. Thus, af-
ter relatively short periods at a low speed, or after the
motor has been stopped and must be restarted, the drive
voltage can decay to zero. The charging time, which can
be in the millisecond range, could significantly delay the
motor in reaching its required speed. An undervoltage-
lockout circuit might protect the FET from damage due
to low gate-drive voltages, but it won’t provide the gate
drive required to turn on the motor. Consequently, a
common, yet expensive, solution employs a separate
floating supply for each high-side switch.

The new IC comes in two versions—the MD(C2125 and
the MDC2150. They’re identical except for voltage rat-
D ESIGN
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HI-SIDE POWER SWITGHING
EXTENDS BATTERY LIFE

MAX621 Drives 4 Low-Cost High-Current N-MOSFETs From +5V

Extend battery life in PC and hand-held designs with Maxim's new MAX620 family of high-side power
switches, MOSFET drivers and power supplies . These devices simplify load switching in battery-powered systems

by replacing up to 12 components with a single device. Save money, board space and design time.

The MAX620/MAX621 allow logic signals to drive low-cost N-channel power MOSFETs connected between the

positive supply and high-current loads—on the "high side." The required 10V gate-source voltage is generated by an

on-chip charge pump. High-side switching eliminates expensive P-channel MOSFETS, separate power supplies, bulky

inductors and mechanical relays.

The MAX622/MAX623 are stand-alone regulated high-side charge pumps for designs requiring flexibility in
driver count and type. The MAX625 contains four internal 1A/0.2Q switches and all capacitors—a complete
solution in 0.3 square inches of board space!

4 Save $3.40 and Get 5X Better
Performance*

4 Wide Supply Voltage Range
+3.5V to +16.5V

4 Output Voltage Regulated to
Vce plus 11V

4 Minimal Component Count

4 Quad Latched Logic-Level
Inputs

4 70uA Quiescent Current

TIL/
CMOS

HOLD
1Y LATCH
CMOS
LOAD

)\

IRFZ20 ,5v 0.5A
LEEE
e L

| 1% sy a58

s

POWER READY

LAPTOPBATTERY POWER SWITCH

Logic-level signals independently control four high-current MOSFET switches

4 Power-Ready Output Protection

* Comparison based on difference between using IRFZ40 (35A/0.028Q2) NMOSFETs and MAX620 versus using IRF9Z30 (18A/0.14Q) PMOSFETS, 1000-up

+5V To £15V DC-]
Converter Delivers 30W

l —— DAAAKIMN

t 1000-up FOB USA. suggested resale

AKX/

Distributed by Arrow, Bell/Graham, EImo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205) 830-0498; Arizona,
(602) 730-8093; California, (408) 248-5300, (619) 278-8021, (714) 261-2123; (818) 704-1655; Connecticut, (203) 384-1112; Delaware, (609) 778-5353; Florida,
(305) 426-4601, (407) 830-8444; Georgia, (404) 447-6124; Idaho, (503) 292-8840; lllinois, (708) 358-6622; Indiana, (317) 844-8462; lowa, (319) 393-2232; Kansas,
(816) 436-6445; Louisiana, (214) 238-7500; Maryland, (301) 644-5700; Massachusetts, (617) 329-3454; Michigan, (313) 583-1500; Mississippi, (205) 830-0498;
Missouri, (314) 839-0033, (816) 436-6445; Montana, (503) 292-8840; Nebraska, (816) 436-6445; Nevada, (408) 248-5300; New Hampshire, (617) 329-3454; New Jer-
sey, (201) 428-0600, (609) 778-5353; New Mexico, (602) 730-8093; New York, (201) 428-0600, (607) 754-2171, N Carolina, (919) 851-0010; Ohio, (216) 659-9224,
(513) 278-0714, (614) 895-1447; Oklahoma, (214) 238-7500; Oregon, (503) 292-8840; E. Pennsylvania, (609) 778-5353; W. Pennsylvania, (614) 895-1447; S. Carolina,
(919) 851-0010; Tennessee, (404) 447-6124; Texas, (214) 238-7500, (512) 835-5822, (713) 789-2426; Utah, (801) 561-5099; Virginia, (301)644-5700; Washington,
(206) 823-9535; W. Virginia, (513) 278-0714; Canada, (416) 238-0366, (613) 225-5161, (604) 276-8735, (514) 337-7540

Maxim is a registered trademark of Maxim Integrated Products. © 1991 Maxim Integrated Products

CIRCLE 273 FOR U.S. RESPONSE

FREE Power Supply Design Guide
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MAX620 FAMILY OF HIGH-SIDE SWITCHES, DRIVERS, AND POWER SUPPLIES
i ey MAX620 MAX621 MAX622 MAX623 MAX625 |
Function 4 Drivers 4 Drivers Power Supply | Power Supply | 4 Switches |
Internal Power Supply YES YES YES | YES YES
k‘Irnternal FET Drivers 4 4 External External | e i ]
__Internal FET Switches External 1 External External [ External | 4x1.0A/0.2Q
External Capacitors 3 | 0 ] 3 I 0 0
# Pins/Package 18/DIP,SO | 18/DIP | 8DIP,SO | 16/DIP |  24/DIP a
Price (1000-up)t $3.91 §$582° ‘1¥ $1.99 $3.95 | Available 9/91 |




900-V LEVEL-SHIFTING IC
FOR MOTOR CONTROL

ing, which are 250 V and 500 V, re-
spectively (the former handles the
115-V jobs, the latter 230 V). Togeth-
er, the MDC2125/50 and the previ-
ously available MDC1000 controller
IC eliminate high-side switching
problems by incorporating several
innovations. To start, in the new to-
pology, the motor’s power source is
moved from the commonly used posi-
tive high-voltage rail to a minus high-
voltage rail, Vi (see the figure). That

is, the junction of the motor’s three
windings are connected to a minus
power-supply rail. The other end of
each winding is connected to the out-
put of one of the three power-MOS-
FET half bridges. The half bridges
operate between V and ground.

By moving the motor’s connec-
tions, the motor can be driven with
current pulses, rather than the usual
voltage pulses. These current
pulses, taken from the low-voltage

positive rail, drive both the low- and
the high-side MOSFET switches in
the half bridges. It’s worth noting
that virtually all of today’s high-
speed analog circuits, from op amps
to analog-to-digital converters, are
also switching from voltage-mode to
current-mode operation, albeit to
gain speed, not voltage isolation (an-
alog designers across the board are
trying new tricks).

The MDC2125/50’s seven pnp

Key

+V(15V) AT = Phase-A, current-steering drive
BT = Phase-B, current-steering drive Y3,
CT = Phase-C, current-steering drive "’0026 S 4 g 2
AB = Phase-A, PWM drive 1 125,
Brushless-dc-motor BT ? . 12 13 /50
controller (PC330358) ¢ BB = Phase-B, PWM drive B
o CB = Phase-C, PWM drive 20
PWMout | BB I
CB 12 9
3 13 8
2 < 14 7
j ' ’ | 16 g
Q9 @8 Q7 Q6 Q5 04 93 02 i
5 % B3
| | 2
| 52V 155V | 20
| X I
| |
I |
' |
: 0 b, o, P 0; [0, l’us rﬂs I System ground bus
! ©
: MDC2125/50 |
: | S e -y
= e e B @ 0 b L o) | Low-side MOSFET I Hall sensors,
HO12013Q 14 16 18 20 )l | output lines go to controller
— e : (PC330358)
l il P 13V ! H
. . < ; I @ @
3 |
po o3 £
| |
PWM : s Phase-A | &J
Phase-B half bridge | | > Output :
! |
' | | Brushless
! 3 : dc motor
| 17 A
| . !
| Phase-A |
PWM | MOCIOOOE paivigge | ighside MOSFET |
1] PhaseChalfbridge | & & @ . 8 w0 N T
e ©
Vy (-160V)/-320V)
C

’ A 500-V LEVEL-SHIFTING IC, the MDC2125/50 from Motorola, implements a new, simpler topology for off-line motor-speed
control. Its 20-pin DIP has had five pins removed to handle the high voltages (to 500 V) present.
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SMIALL 5TH-ORDER
LOWPASS FILTERS
WITH NO OFFSET

Simplify High-Order Filter Designs
When you need high-order lowpass filters in compact miniDIP and SOIC packages, choose
Maxim's new MAX280 or MAX281. Both achieve accurate 5th-order responses with minimal
design time for either Butterworth or Bessel lowpass filters. Maxim's filter architecture removes
DC offset, improving accuracy while eliminating trims in precision applications.

| EASY 5TH-ORDER FILTER DESIGN |

* taximally Flat - MAX280 W TWO STEPS:
Fast Settling - MAX281 g
¢ Zero DC Offset | DONE!
2y And DC offset is only a few microvolts!
¢ Zero Insertion Loss R
¢ Adjustable Corner Frequency to 20kHz N ‘V\é\ T +—OouTt
¢ 100:1 Clock/Cutoff Frequency Ratio T
Minimizes Noise I BEE
¢ Internal or External Clock for 5V —— e —— oV

« +— fCcLoCK |
Synchronous or Asynchronous S
Applications | l 7 |

Choose the Best Lowpass Response - Bessel or Butterworth

The MAX281's Bessel response provides low overshoot and rapid settling for pulse and step
input signals from weigh scales and multiplexed input sources. The MAX280 Butterworth lowpass
offers flat frequency response for audio, telecom, and dynamic signal analysis.

T FREE Analog Filter Design Guide
2-2nen Including: ¢ Application Notes ¢ Data Sheets ¢ Cards For Free Samples

Simply circle the reader response number, contact your Maxim representative or Maxim Integrated
Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX (408) 737-7194.

Untversal-Filter Designs Offer P or
Pin-Strap Programmability

= | AKX/

Distributed by Arrow, Bell/Graham, Elmo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: Alabama, (205) 830-0498; Arizona,
(602) 730-8093; California, (408) 248-5300, (619) 278-8021, (714) 261-2123; (818) 704-1655; Colorado, (303) 799-3435; Connecticut, (203) 384-1112; Delaware,
(609) 778- 3; Florida, (305) 426-4601, (407) 830-8444; Georgia, (404) 447-6124; |daho, (503) 292-8840; lllinois, (708) 358-6622; Indiana, (317) 844-8462; lowa,
(319) 393-2232; Kansas, (816) 436-6445; Louisiana, (214) 238-7500; Maryland, (301) 644-5700; Massachusetts, (617) 329-3454; Michigan, (313) 352-5454;
Minnesota, (612) 944-8545; Mississippi, (205) 830-0498; Missouri, (314) 839-0033, (816) 436-6445; Montana, (503) 292-8840; Nebraska, (816) 436-6445; Nevada,
(408) 248-5300; New Hampshire, (617) 329-3454; New Jersey, (201) 428-0600, (609) 778-5353; New Mexico, (602) 730-8093; New York, (201) 428-0600, (607) 754-2171;
N.Carolina, (919) 851-0010; Ohio, (216) 659-9224, (513) 278-0714, (614) 895-1447; Oklahoma, (214) 238-7500; Oregon, (503) 292-8840; E. Pennsylvania, (609) 778-5353;

W. Pennsylvania, (614) 895-1447; S. Carolina, (919) 851-0010; Tennessee, (404) 447-6124; Texas, (214) 238-7500, (512) 835-5822, (713) 789-2426; Utah, (801) 561-5099;
Virginia, (301)644-5700; Washington, (206) 823-9535; W. Virginia, (513) 278-0714; Canada, (416) 238-0366, (613) 225-5161, (604) 276-8735, (514) 337-7540
Maxim is a registered trademark of Maxim Integrated Products. © 1991 Maxim Integrated Products

“1000-up FOB USA, suggested resale

CIRCLE 275 FOR U.S. RESPONSE CIRCLE 276 FOR RESPONSE OUTSIDE THE U.S.



900-V LEVEL-SHIFTING IC
FOR MOTOR CONTROL

transistors are connected as com-
mon-base current sources. The out-
puts of the PC33035B controller (a
modified version of Motorola’s
MC33035 brushless-de-motor con-
troller) drive the emitters of transis-
tors Q, through Qg, turning their cur-
rents on and off. The seventh pnp
transistor and the 5.2-V Zener diode
form a reference, setting the cur-
rents of the other six transistors. In
many respects, operation is similar
to that of a bipolar-transistor, cur-
rent-steering-output digital-to-ana-
log converter with 500-V compliance,
but just one bit of resolution. The
controller decodes the outputs of the
Hall-effect sensors in the motor to
provide commutation timing, gener-
ate the PWM, and limit current.

The lower “low-side” MOSFETSs
are connected to the negative motor-
supply rail. Their drive comes from
the “steering” outputs of the con-
troller. The outputs are labeled AT,
BT, and CT, because in the more com-
mon applications they would drive
the top transistors in the half bridge.
The low-side transistors are
switched by the currents from tran-
sistors Q;, Q,, and Q3. To commutate
the motor, these currents switch the
MOSFETSs on slowly and off quickly
at a relatively slow rate determined
by the Hall-sensor outputs.

When using the 500-V MDC2150
(mandatory if the negative power-
supply rail exceeds 250 V), an IGBT
replaces the lower MOSFET (not
shown in the figure). This enables a
fast-recovery external rectifier to be
used as a snubber, replacing the
slower internal diode available if a
500-V FET had been employed. The
upper “high-side” MOSFETSs in the
half bridges (their drains connected
to ground) control motor speed with
PWM. They're driven with PWM
current pulses from transistors Q,,
Q;, and Qg, which receive their drive
from the controller’'s PWM outputs
(AF, BB, CB). The internal diode of
the high-side, PWM-driven, MOS-
FETs don’t typically see any current,
so0 a 500-V FET can be used for 230-V
ac applications.

The little MDC1000A/B/C (which
come in TO-92, SOT-23, and SOT-223
packages, respectively) represents

116 2

the system’s third innovation (ELEC-
TRONIC DESIGN, January 10, p. 190).
The MDC1000 was designed as a ver-
satile MOSFET/IGBT driver offer-
ing active turn-off and self-protec-
tion. However, Motorola had the cur-
rent-source-drive-motor-control to-
pology (made possible by the
MD(C2125/50), in mind during its de-
velopment. Regardless of the com-
pliance voltage of the current source
driving the MDC1000’s input, its Ze-
ner diode clamps the IC’s output,
driving the FET gate to a safe 13 V.
When the current pulse is removed,
the silicon-controlled rectifier turns
on and quickly discharges the FET’s
gate capacitance, and thus turns the
FET off fast.

Criss Cross

Because it can dissipate 1.25 W,
the MDC2125/50 might be consid-
ered a cross between a power IC and
a discrete power device. The three
large pnp transistors (Q,, Q;, and Q)
can handle 50 mA continuously,
while the three small tansistors can
handle 2 mA. With devices rated at
250 and 500V, it obviously falls in the
high-voltage IC category.

Motorola puts the MDC2125/50
(and the MDC1000) in a new family of
products called Smallblocks. These
products come from the company’s
discrete-semiconductor group that
also produces bipolar and MOSFET
power devices and “smart-discrete”
products. While appearing simple,
additional process, layout, and pack-
aging innovations were required to
create the final MDC2125/50 high-
voltage motor-drive IC.

The MDC2125/50’s 120-mil-by-85-
mil die is fabricated on a new high-
voltage process that prevents its
high-voltage lateral pnp transistors
from saturating at low collector-to-
base voltages. This feature not only
permits effective operation at collec-
tor-to-base voltages as low as 5 V,
but also prevents potential disasters
that can occur if just one pnp transsi-
tor saturates.

If that occurs, minority carriers
flood the epitaxial layer, permitting
base-to-collector current to flow in
the other pnps. Both switches in each
H-bridge turn on at the same time,
L E CT RO NTIC D E S
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shorting the power rail directly to
ground and causing meltdown. The
process also minimizes collector-to-
base capacitance, making it possible
to operate at high dv/dts.

Pins 1, 10, 15, 17, and 19 were re-
moved from the standard, 20-pin-
DIP leadframe in order to handle the
500 V that can develop between the
collectors of the pnp transistors (see
the figure). Because the collectors of
Q1, Qs Qs, and Q; all operate at close
to the same potential, their spacing is
the standard 0.1 in. The collectors of
the other three pnps, however, see
the full-rail voltage between them
(one may be at ground, the others at
up to 500 V), so they must have ap-
propriate spacing. From a safety
point of view, the spacing between
the pe-board pads represents the
most critical criterion for high-volt-
age semiconductor packaging. A
minimum creepage distance of 0.040
in. (1 mm) between pads is required
for 115-V ac operation, twice that
needed for 230-V ac operation.

Completely removing the pins pro-
vides an additional margin of safety
and reliability. The lack of even a
dead pin, or any exposed leadframe
metal, increases the creepage dis-
tance along the surface of the pack-
age to over 2 mm. In addition, the in-
creased leadframe spacing inside the
package offers greater dielectric
strength as well as resistance to the
long-term effects of corona dis-
charge.[]

PRICE AND AVAILABILTY
Although in plastic packages, both the
MDC2125/50 and the MDC1000 are de-
signed to operate from—65°C to 150°C. How-
ever, the dissipation of the former derates
linearly from 1.25 W at 25°C to zero at
125°C. Similarly, the current rating of the
MDC1000drops to zero at 15¢°C. In quanti-
ties of 1000, the MDC2125 in its “20-pin”’
DIP goes for $2.50 each; the MDC2150 runs
an additional 10 cents each. In similar
quantities, the MDC1000A goes for just 25
cents each in a TO-92 package.

Motorola Inc., Discrete and Materials
Technology Group, MD Z201, 5005 East Mc-
Dowell Rd., Phoenix, AZ 85008; Leonard

Rennick, (602) 244-3810. CIRCLE 512
How VALUABLE? CIRCLE
HIGHLY 531
MODERATELY 532
SLIGHTLY 533
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The DAZIX Simultaneous
Engineering Environment (SEE)
turns design work into teamwork.

SEE allows your departments to coor-
dinate efforts during every phase of the
design process. This helps to improve
product quality, lower production costs,
and get products to market faster.

SEE delivers the integration
you asked for. Common database
management. Common user interface
across applications. And a complete

Intergraph® and DAZIX® are registered trademarks of Interg

How Design Work
Becomes Teamwork.

toolset, including solutions for front-
to-back electronics design, mechanical
design, manufacturing, and document
management.

What's more, with SEE, your entire
team can benefit from an open-system
framework. A framework that integrates
DAZIX; Intergraph, and Sun products —

trademarks of their respe

as well as leading third-party
tools — in a single environment.
There’s more you should know.
Call us today at 800-239-4111 for a free
copy of Simultaneous Engineering.
In Europe, call 33-1-4537-7100. In
the Asia-Pacific area, call 852-8661966.

DAZIX

An Intergraph Company
CIRCLE 141 FOR U.S. RESPONSE
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PRODUCT INNOVATION

TEST STATION DELIVERS
ATE-LIKE PERFORMANCE

LEADING-EDGE
1Cs SPAWN AN
ECONOMICAL
200-MHz
TESTER FOR
ANALYTICAL,
Low-VOLUME
PRODUCTION
TEST OF LATEST
DEVICES.

esigning state-of-
the-art test equip-
ment presents an in-
teresting challenge.
The problem is to be
able to test today’s
leading-edge tech-
nology with systems
using previous-gen-
eration technology. Add to the equa-
tion the pressure to keep costs down,
and the challenge becomes daunting.

The solution that Integrated Mea-
surement Systems (IMS) came up
with is a “performance-optimized ar-
chitecture.” That is, carefully choose
the right technology for each area,
ranging from the hottest technology
in performance-critical circuits to in-
expensive mainstream devices
where appropriate. The result is the
Logic Master ATS, a test station
with the accuracy and performance
of traditional mainframe automated
test equipment (ATE) at a fraction of
the cost (Fig. 1).

The ATS’s performance makes the
system ideal for a
wide range of ap-
plications. Clock
speeds go to 200
MHz and data
rates to 400
Mbits/s. Edge
placement is with-
in 50 ps, and accu-
racy of up to =100
psis possible. Oth-
er features that
add to the tester’s
flexibility include
programmable
slew rates and
current loads. The
system handles all
standard digital
test requirements

JOHN NOVELLINO

1. WITH SPECIFICATIONS LIKE s 400 Mbit's date

rate and 50-ps edge placement resolution, the Logic Master ATS
offers ATE-like performance in an extremely compact package for standard ICs,
requiring no special environmental considerations. ASICs, and multi-
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chip modules. And within a month or
so, IMS plans to introduce mixed-sig-
nal capability. As a result, the ATS is
suitable for analytical applications,
such as verification, characteriza-
tion, failure analysis, and quality as-
surance.

Test stations are a relatively new
but fast-growing segment of the test
and measurement industry. The
term is not formally defined, but ba-
sically test stations are to traditional
ATE as mainframe computers are to
workstations. The object is to get
most of the benefits of ATE for as
little as a tenth of the price. “Tradi-
tional ATE” means the room-size,
multibay device testers that general-
ly require special facilities and air-
conditioning arrangements.

The most significant departure
from ATE systems is the ATS’s low-
er throughput. But the systemis use-
ful for low-volume production test,
especially when equipped with the
optional per pin de¢ parametric mea-
surement unit, which significantly
increases throughput. Standard fea-
tures that enhance production test-
ing include the system’s excellent ac-
curacy, which permits smaller
guardbands and, in turn, increased
yields. Also, software tools for the
tester’s Sun SparcStation host sim-
plify test program creation and exe-
cution. And an internal 502-Mbyte
hard disk stores extremely long test
programs.

The ATS’s accuracy also trans-
lates to increased confidence in de-
vice characterization. Using a fea-
ture typical of ATE systems, users
can select a simple push-button auto-
matic calibration that offers a skew
of 500 ps. But for specific tests or
devices that demand higher accura-
cy, users can perform a manual cali-
bration that drops skew to +=100 ps.
Device characterization is facilitated

G N




The SPARCs are going to f1ly:

We put SoftBench on Sun.
So you can put your CASE
on autopilot.

SoftBench automates all those
tedious, repetitive tasks in the
software development process.
This gives your developers
more time to think and speeds
up the project life cycle, while
reducing errors
and rework.
And now it
runs on

Sun SPARCstations, as well as
HP and Apollo workstations.

A tool integration platform,
with its own set of tools, Soft-
Bench provides distributed
computing services, tool com-
munication, and a common user
interface that’s easy to learn
and use. Add Encapsulator, and
you can integrate your favorite
CASE tools. Now and in the
future. Without even having to
change source code.

CIRCLE 127 FOR U.S. RESPONSE

CIRCLE 128 FOR RESPONSE OUTSIDE THE U.S.

SoftBench will make your soft-
ware development process far
more efficient, cost-effective
and accurate than ever before.
It will protect your present and
future hardware and software
investments, too.

Call 1-800-637-7740, Ext.
2196 for complete product
information. And get the best
CASE environment under
the Sun.

A caciars
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ATE-LIKE
TEST STATION

by a host of other features. For maxi-
mum flexibility, each channel can be
programmed with its own format
and timing, and set to its own drive
and threshold levels. Programmable
current loads make three-state mea-
surements easy.

PROGRAMMABLE SLEW RATES

Furthermore, the ATS provides
window strobes, dual-level compara-
tors, programmable slew rates, and
automatic measurement of standard
parameters such as setup and hold
times, propagation delay, and de
measurements. Test libraries,
shmoo plot routines, and test se-
quencing tools for the Sun host aug-
ment these features.

Many of these same features en-
hance the ATS’s ability to perform
failure analysis and quality assur-
ance testing. For example, the tes-
ter’s programmable loads allow en-
gineers to recreate real-world condi-
tions under which the device under
test might break down.

IMS leaned heavily on industry
standards to ensure that ATS opera-
tors can link the tester to their de-
sign environment and existing ATE.
The ATS has an Ethernet port so it
can be integrated into the user’s lo-
cal-area network. Additionally, the
system’s interface and control soft-
ware runs under Unix so any work-
station on the LAN can access the
ATS.

To provide the design-to-test link
needed for fast test program cre-
ation, IMS will make available the
WaveBridge software from Test
Systems Strategies Inc. (TSSI). With
this package, users can automatical-
ly create a test program from the de-
vice’s design database. It also in-
cludes waveform editing and analy-
sis tools. Other TSSI modules avail-
able from IMS automatically convert
test programs written for ATE sys-
tems to the ATS format. Thus, pro-
grams written for high-volume pro-
duction test on expensive ATE sys-
tems can be used for failure analysis
on the much less expensive ATS. Us-
ers need not take their production
test equipment off line to perform
the analysis.

The performance-optimized archi-
D E S I
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tecture in the ATS runs the gamut
from a full-custom GaAs driver-re-
ceiver to inexpensive field-program-
mable gate arrays. A tester’s most
critical circuitry is the pin electron-
ics—consequently, that’s where IMS
invested the time and effort to come
up with the state-of-the art driver-re-
ceiver. To take maximum advantage
of the technology used, the assembly
is placed in a very-high-density hy-
brid package.

Backing off one step from the pin
electronics, the timing, calibration,
and formatting circuitry does not
need such exotic technology. Conse-
quently, those circuits use standard
cells based on an ECL substrate.
Dropping down another level, the in-
terface circuitry to the high-speed
memory required only semicustom
CMOS gate arrays. Finally, the glue
logic consists of field-programmable
arrays.

The result of this multi-technology
architecture is the high performance
at minimal cost, and a minimum size.
One ATS board holds 16 complete I/
O channels, everything from the
driver-receiver hybrids to 128-kbytes
of memory.

The ATS is compatible with the
IMS Logic Master XL ASIC verifica-
tion system, accepting both test fix-
tures and software designed for the
XL. The new tester includes all the
features of the XL including interac-
tive screens for easy “what-if”’ anal-
ysis and the ability to display expect-
ed and actual test results simulta-
neously.[J

PRICE AND AVAILABILTY
Prices for the Logic Master ATS are ap-
proximately $2600 to $3200 per channel,
depending on options. A typical system
with 128 1/0 channels and a 128-kvector
pattern memory costs $360,000. Two main-
Sframes are available. The ATSI supports
Jfrom 16 to 224 channels and the ATS2 per-
mits up to 448 chamnels. Systems are
available for order immediately, with de-
livery estimated within three months.

Integrated Measurement Systems Inc.,
9525 S.W. Gemini Dr., Beaverton, OR 97005;

(503) 626-7117. CIRCLE 513
How VALUABLE? CIRCLE
HIGHLY 534
MODERATELY 535
SLIGHTLY 536
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TTL S1GNALS SET DELAY OF IC DELAY
LINE FROM 25 T0 400 NS Frask Goooexouen

hen thinking of a wide-
band tapped delay line,
you visualize a number
of inductors and capaci-
tors connected together in the famil-
iar series-parallel circuit. The pas-
sive devices are potted ina SIP sever-
al inches long with an approximately
square cross section between 1/4
and 1/21in. on a side. Fat, high, plastic
DIPs are also available with active
buffers at the taps. However, on
both package types, the delay be-
tween the input and each tap is cast
in epoxy. That description, however,
doesn’t fit Brooktree’s Bt630, which
is a CMOS IC in a 14-pin plastic DIP
that has a programmable delay. A 2-
bit, TTL word (on two control pins)
sets the full-scale delay at the end of
the line (the 100% tap) to cover one of
four ranges: 25-50 ns, 50-100 ns, 100-
200 ns, and 200-400 ns. The other four
taps provide delays representing
20%, 40%, 60%, and 80% of the four,
programmed, full-scale ranges. This
gives the designer a wide range of
delays that would be impossible
without a large and varied inventory
of fixed-span, tapped lines, an expen-
sive and inconvenient solution.
While a two-bit digital word sets
the coarse, 100%-delay range, an ex-
ternal resistor and capacitor set an
exact value delay within each range.
That is, one external resistor and ca-
pacitor set a specific value for the de-
lay provided within each of the four
ranges. For example, using the rec-
ommended 100-pF capacitor with a
7.68-kQ) resistor (the minimum value)
offers full-scale delays of 24, 48, 96,
and 192 ns, respectively. Using the
same capacitor and raising the pro-
gramming resistor to 16.9 kQ (the
maximum value) provides delays of
52.8, 105.6, 211.3, and 422 ns, respec-
tively, for the four ranges. As a re-
sult, a 10-k) potentiometer (connect-
ed as a variable resistor) in series
with a 7.68-kQ) resistor, when used
with the two digital inputs, varies the
full-scale delay from 24 to 422 ns. The
delay at the 20% tap now varies from

ECL B GF TR0 N G

4.8 ns to 84.4 ns. The chip isn’t pro-
grammable “on the fly,” because the
circuit takes about 50 ms to settle to
a new delay range after changing
the 2-bit control word.

Minimum input-pulse width for all
ranges at minimum delays runs 10
ns. It rises just 5 ns at maximum de-
lays. Minimum period between
pulses for all ranges runs 20 ns at
minimum delays, rising 10 ns for
maximum delays. Delay accuracy
runs within 5% or 2 ns, whichev-
er is greater. Bandwidth is typically
50 MHz. Typical power usage from a
5-V rail runs 50 mW. Each output tap
candrive at least 10 TTL loads. Maxi-
mum drive for all five taps is 20 TTL
loads. More loads can be driven, but
timing accuracy degrades.

While the Bt630 is basically de-
signed for digital applications, it
suits analog uses in control or data
systems based on pulse-width modu-
lation. Digital-system applications
range from pulse generators to
CPU-clock, memory, and bus-inter-
face timing. The Bt630 should find
its way into computers and disk
drives, plus instrumentation and
telecommunication systems, and
printers and copiers.

To ease the job of trying out the
Bt630 programmable delay line,
Brooktree unveils a demonstration
Df E S 106G
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board called the Bt630DEM. In addi-
tion to a Bt630, the board contains a
pair of 7415123 one-shot multivibra-
tors, DIP switches, the 100-pF capac-
itor, and three potentiometers. The
one-shots generate TTL pulses that
can be varied in width from 35 to 400
ns with two potentiometers. The DIP
switches let you select one of the
four ranges, while the third potenti-
ometer adjusts the Bt630’s delay. A
single 5-V supply powers the board.
Test points enable you to compare in-
put and output waveforms with a
two-channel oscilloscope, using
high-impedance probes. However,
Brooktree makes it clear that the
board’s basic role is to let you “play
with” the Bt630. The layout isn’t op-
timized and the board shouldn’t be
employed for precision evaluation of
the delay line.

Designed for operation over the
commercial-temperature range, the
Bt630 goes for $11.10 each in quanti-
ties of 100. Small lots are available
from stock. Production quantities
will be available early in 1992. Dem-
onstration boards, completely
equipped with a Bt630, are available
for $39 each.

Brooktree Corp., 9950 Barnes
Canyon Rd., San Diego, CA 92121;

Deborah Hancko, (619) 535-
3395. CIRCLE 454
i 121
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Control any
IEEE-488 (HP-IB, GP-IB)
device with our cards, cables, Ve
and software for the PC/AT/386,

EISA, MicroChannel, and NuBus.

5PA FET OP AMP
SETTLES IN 85 NS

Traditionally, FET-input op amps are
either fast or offer low bias current.
Burr-Brown’s OPA671 offers a mix of
both, albeit it at a typical specification.
While maximum bias current at 25°C
runs 50 pA, it’s typically under 5 pA.
For a 10-V step, the output settles to
within 1%, 0.1%, and 0.01% of final val-
ue in 85, 150, and 240 ns, respectively.
Such performance lends the op amp to
applications in fast current-to-voltage
converters (for example, handling cur-
rents from photo diodes or DACs), sam-
pling amplifiers, integrators, and buff-
ering CMOS multiplexers. The amplifi-
er slews at over 100 V/us, which trans-
lates into a full-power bandwidth of
over 1 MHz. Unity-gain bandwidth
runs 35 MHz. A true op amp, its open-
loop gain runs a minimum of 74 dB
while driving 200 O with 110 V. In its
plastic 8-pin DIP, the OPA671 is rated
for operation over the industrial-tem-
perature range. In quantities of 100, it
goes for $5.95 each

Burr-Brown Corp., P.O. Box 11400,

Tucson, AZ 85734; John Conlon, (800)

548-6132.

VIDEQ-BAND BUFFER HAS
0.9900 MINIMUM GAIN

Built on Maxim’s complementary bipo-
lar process, the MAX405 precision vid-
eo buffer offers an order-of-magnitude
better gain accuracy than similar de-
vices and a minimum gain of 0.9900
over temperature. What'’s more, differ-
ential gain and phase, typically 0.03%
and 0.01°, respectively, also are superi-
or to those of similar devices.

Unlike virtually all available buffers,
this IC’s closed-loop circuit provides an
inverting input that can be used with an
external potentiometer to trim the gain
to exactly zero, orevento 1.1. Over tem-

122 |

perature and while operating from +5-
V rails and driving 50 2, the buffer’s 3-
dB bandwidth for a 1-V rms signal runs
110 MHz minimum, full-power band-
width for a 6-V pk-pk input runs 18 MHz
minimum, and slew rate is 350 V/us
minimum. Settling time to 0.1% of final
value runs 70 ns minimum for a 3-V step.
Maximum quiescent current is 43 mA. In
its 8-pin DIP, the MAX405 goes for $4.25
each in quantities of 1000.

Maxim Integrated Products Inc., 120

San Gabriel Dr., Sunnyvale, CA 94086;

Steve Pratt, (408) 737-7600.

You get fast hardware and
software support for all the
popular languages. A software
library and time saving utilities
are included that make instrument
control easier than ever before.
Ask about our no risk guarantee.

+10-V VIDEO OP AMPS
CAN BE DISABLED

A pair of current-feedback op amps, the
CLC411 and CLC430, offer a mix of
price, performance, and features not
previously available. The CLC411’s
output can be disabled (switched to a
high impedance) in just 15 ns, and back
on in 20 ns, while the CLC430 needs
about 10 times longer. This feature per-
mits high-speed multiplexing of the
outputs to a video-distribution bus. The
CLC411 is the fastest op amp capable of
running off 1=10-V rails. A 6-V output
step typically settles to within 0.1% of
final value in 2.7 ns. Typical 3-dB band-
width for a 2-V pk-pk output runs 280
MHz. The output is flat within —0.1 dB
from de to 30 MHz and slews at 3000 V/
ws while driving 100 Q2. The CLC430 of-
fers a 3-dB bandwidth of 30 MHz for a
4-V pk-pk output, and 20 MHz fora 10-V

pk-pk output, and slews at 1500 V/pus.

In quantities of 1000, pricing for the

Ly Ef € Ta Re O N X € D E S
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CLC411 and CLC430 start at $5.76 and
$2.54 each, respectively.
Comlinear Corp., 4800 Wheaton Dr.,
Fort Collins, CO 80525-9483; Thomas
Baldwin (303) 226-0500.

FREQUENCY GENERATOR
REPLACES 16 CLOCKS

The AV9116 replaces up to 16 crystal os-
cillators on PC-compatible graphics
boards. This CMOS IC, which generates
clocks for graphics standards such as
VGA, provides two outputs—one each
for the video clock and memory clock.
There are two standard versions, the
AV9116-06 and AV9116-08. A 6-bit input
word on each version selects one of 16
video clocks and one of 4 memory clocks.
The former is used for Cirrus Logic’s
6410 graphic controller IC and the latter
for Tseng Laboratories’ graphic control-
ler IC. The AV9116-06’s 16 video clocks
range from 14.318 MHz to 79.64 MHz
and its four memory clocks from 33.11
MHz to 49.22 MHz. The AV9116-08’s vid-
eo clocks range from 25.28 MHz to 108.28
MHz and its memory clocks from 39.0
MHz to 55.5 MHz. An “ASIC” version,
the AV9116, lets users select exact fre-
quencies for implementation with a met-
al mask. Two phase-locked loops, locked
to a 14.318-Hz crystal or a TTL-input
clock, develop outputs. In 20-pin DIPs,
standard models are $8.35 each in quanti-
ties of 1000.

Avasem Corp., 1271 Parkmoor Ave.,

San Jose, CA 95126; Barry Olsen,(408)

297-1201.

Free:
Informative

catalog 800-234-4232 ?
Applications help (617) 273-1818

Capital Equipment Corp.
Burlington, MA. 01803
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THE

“GET-THE-JOB-DONE-AT-A-REASONABLE-COST”
ALTERNATIVE T0 VXI.

In this very real world of tight
budgets and financial constraints, is
VXI your only choice for modular
instrumentation, data acquisition or
control systems? Maybe a lower cost,
more practical solution is the answer.

Especially when PCXI is almost
VXI, for much less.

PCXI is modular and upgrade-
able, just like VXI. Both systems
primarily use 286/386/486 CPUs
(except PCXI can also offer EISA
CPUs). We both have instrument and

THE MODULAR INSTRUMENT
MARKETPLACE

HIGH
COST

TOP
PERFORMANCE

B GET-THE-
JOB-DONE
PERFORMANCE

REASONABLE [
CcoST

Think of PCXI as the commonsense
alternative to VXI: PCXI| is the reasonable
solution; VXl is the high end solution.

—

For many of your testing requirements, PCXI is comparable to VXI, at a much lower cost
We even look alike, and offer similar ATE/MDA systems.

function modules (except PCXI has
thousands of module choices from
hundreds of manufacturers — all
interchangeable). Both offer software
(except PCXI offers software with
every module). Both are multi-vendor
systems. We both have our own
industry Consortiums and published
standards. We even look alike.

The big difference is that PCXI
costs so much less.

Doesn't it make sense to look at
the alternative?

PCXI

THE COMMONSENSE
ALTERNATIVE TO VXI

(206) 547-8311

PCXI INSTRUMENTATION, DATA ACQUISITION AND PROCESS CONTROL SYSTEMS

ISA Chassis: Tabletop,
Rackmount & Portable

Analog Input Modules

Digitizer Modules
Digital /0 Modules

Relay 1/0 Modules
Signal Source Modules

PCXI CHASSIS Counter/Timer Modules Time Modules

EISA Chassis: Tabletop & Analog Output Modules Transducer Input Modules
Rackmount Data Logger Modules Modem Modules

EISA 486/386 CPU Digital Scope Modules RS422/485 Interface Modules

Voice Modules

486/386/286 CPUs Digital Multimeter Modules Analog Filter Modules
Expansion Chassis Digital Signal Processing Modules Memory Modules
Hard/Floppy Drives FFT Spectrum Analyzer Modules Prototype Modules
Graphics GPIB/IEEE 488 Interface Modules Industrial Modules
Monitors/Keyboards/Mice Logic Analyzer Modules Matrix Switch Modules
PC Peripherals Multifunction A/D, D/A, DIO Modules Communication Modules
EISA/ISA Multiplexer Modules 1553/ARINC 429 Modules
FUNCTION MODULES Programmable Power Supply Modules UPS Power Modules

Fiber Optics Modules

Stepper Motor Control Modules

Image Processing Modules

Bus Analyzer Modules

Digital Panel Meter Modules
SCSI Interface Modules
Spectrum Analyzer (RF) Modules
Photomultiplier Modules
Resistance Decade Modules
Motion Controller Modules
Watchdog Timer Modules
D/R - D/S Converter Modules
Array Processor Modules
Alarm Modules

Pulse Generator Modules
Voltage Calibrator Modules
Quadrature Encoder Modules
RF Modem Interface Modules

RAPID SYSTEMS

433 North 34th Street, Seattle, WA 98103 o (206) 547-8311 ® FAX: 206-548-0322
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12-BIT SHAS MIX SPEED HIGHS WITH

SIZE AND COST LOWS

hold) error to 25 mV
maximum (see the

ANN—
O AL 4 »
l +
Sample . —
o > Switch driver SHM-49

figure). This is be-
cause currents, not
voltages, are being
switched into a virtu-
al ground.

Vout Its cohort, the SHM-

@

O | 43, acquires a 2-V step
in a maximum of just
35 ns to within 0.01%.
If only accuracy with-
in 0.1% is required, ac-
quisition time drops to

25 ns. Aperture uncer-

etting new industry records in

size and performance, Datel has

squeezed a 200-ns, 12-bit-accu-
rate, sample-and-hold amplifier (SHA)
into an 8-pin DIP, and a 35-ns SHA with
similar accuracy into a 14-pin DIP.
Though they’re chip-and-wire hybrids,
the SHAs are in single-width DIPs. The
first SHA, the SHM-49, acquires a 10-V
input step in 200 ns maximum. Its aper-
ture uncertainty or jitter runs a maxi-
mum of just 25 ps, easily permitting it
to grab 3-MHz, 20-V pk-pk sine waves.
The SHM-49 needs 415 mW. Though a
hybrid, it’s priced like a one-chip SHA,
going for just $39 each in 100s. It should
be noted that the SHM-49’s 1500-€) in-
put resistor must be driven by the out-
put of a high-speed op amp. However,
its architecture, in which that resistor
is the input resistor of an integrator cir-
cuit, minimizes pedestal (sample-to-

tainty is an unmeasur-
able 3 ps maximum, permitting the
sampling of 5-MHz, 4-V pk-pk sine
waves. This is easily possible because
the full-power bandwidth of the SHA,
while tracking, runs a minimum of 20
MHz. Small-signal bandwidth runs 100
MHz minimum. Maximum harmonic
distortion, a mandatory specification
for signal processing, is a minimum of —
70 dB from de to 5 MHz (11.3 bits) for a
11-V sine wave. Between 5 and 10
MHz, it runs —60 dB (9.7 bits). Feedth-
rough for a 2-V step is—76 dB, and input
impedance is 50 k€. The SHA can put
+1.5 V across 50 . Power dissipation
runs just 625 mW maximum.

In quantities of 100 units, the SHM-
43 SHA goes for $103 each.

Datel Inc., 11 Cabot Blvd., Mans-
field, MA 02048; Bob Leonard, (508)
339-6356.
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NEW DI PROCESS
BUILDS FAST,
LOW-POWER,
Low-CoST OP AMPS

n advanced dielectrically iso-
lated (DI) complementary-bi-
polar process developed by
Harris dramatically lowers the power
required by IC op amps to achieve a giv-
en speed/bandwidth-power product.
Furthermore, cost is reduced. Six op
amps from this process are price-per-

Performance Features of 6 New
Lower-Power Harris Op Amps

HARRIS | W

1 oam
SLEW RATE

| miNpaum
. STABLE

PRODUCT BANDWIDTH SUPPL
TYPE v/8) (MHz) | GAIN (V/V) cummmm)
HA-2838 600 600 o & 13
HA-2840 800 600 10 T
HA-2850 340 470 10 8
HA-2841 250 = 58 i "
HA-2842 | 318 e % 15
HA-5020 800 100 1 10

o 8

formance competitive with junction-
isolated (JI) op amps.

The HA-2541 and HA-2842 represent
lower-power performance upgrades of
the company’s HA-2541/2542 an-
nounced over six years ago for video
applications. They also find their way
into various applications, from medical
and industrial instrumentation to ra-
dar. A trio of devices (HA2839/40/50),
only stable at gains of 10 or more, are
optimized for high-speed signal pro-
cessing. They can track and amplify
fast waveforms, yet introduce little
noise. Input noise runs below 6 nV/

V' Hz. The sixth op amp, the HA-5020,
represents Harris’ first current-feed-
back amplifier. Like most others of its
genre, it’s aimed at video applications.
Also like others, bandwidth does not
drop 6 dB for every 6-dB increase in
closed-loop gain. Bandwidth runs 100
MHz at unity gain and is still 65 MHz at
a gain of ten. Pricing in quantities of
100 for the six devices ranges between
$3 and $4 each.

The process’ npn transistors need
just 3 mA to achieve fs of 800 MHz.
Previous process transistors needed
over three times that current. Harris
calls this feature Reduced Feature
Back-Diffused Collector (RFBC).

Harris Corp., Semiconductor Sector,
P.O. Box 883, Melbourne, F'L 32902-
0883; (800) 4-HARRIS, ext.
1133,

M FRANK GOODENOUGH
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INSTRUMENTS

300-MHZ DSO PERFORMS
AUTOMATED PASS/FAIL TESTING

Automated pass-fail
testing and a DOS-
compatible memory
card system high-
light a 2-channel digi-
tal-storage oscillo-
scope (DSO). The
Model 9450A is a por-
table 400-Msample/
s, 300-MHz DSO with
a 50-ksample/chan-
nel acquisition mem-
ory. With the pass/
fail feature, the R
scope can compare a source trace on channel 1 against a
specified template, while simultaneously testing a source
trace on channel 2 against four sets of measurement toler-
ances specified by the operator. If a failure occurs, the scope
can take any of six actions: stop the acquisition; make a
scereen dump; store the trace to internal memory; store the
selected trace to the memory card; emit an audible alarm; or
output a pulse. The memory card can be read from or written
to by any DOS-compatible computer through the computer’s
card drive or through the scope if the computer is connected
to the instrument by an IEEE-488 bus. An autostore function
automatically stores each waveform after acquisition.
Transfer to the memory card is up to 100 times faster than to
a floppy disk. The Model 9450A base price is $13,990, with de-
livery in 8 weeks.

LeCroy Corp., 700 Chestnut Ridge Rd., Chestnut Ridge, NY

10977-6499; (914) 4525-2000.

LOW-COST DSO FEATURES
200-MSAMPLE/S RATE

With a 100-MHz
bandwidth and 200-
Msample/s digitiz-
ing rate, the model
465 digital storage
oscilloscope offers
an exceptional price-
performance ratio.
The full digitizing
. rate is available on
. both channels, and
comprehensive trig-
ger capabilities al-
s low the scope to cap-
ture glltches as short as 5 ns with a 0.4% (8-bit) vertical reso-
lution on all vertical sensitivity settings. Advanced features
include a 4-color plotter, automatic on-screen measure-
ments, automatic setup, and a variable-persistence mode.
The unit permits trace manipulation and testing of limits.
Nonvolatile memories store the current setup parameters
and up to three traces. In the persistence mode the scope
displays all acquisitions captured over a specified time or
number of sweeps. Users can select infinite persistence to
permanently display all traces. The scope reads the new
IEEE-488.2 Standard Commands for Programmable Instru-
ments. Base price of the 465 is $3490; delivery is in 30 days.
Gould Inc., Test and Measurement Group, 8333 Rockside Rd.,
Valley View, OH 44125; (216) 328-7263.
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IEEE 488. 2
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HP-18 Cosmand Library

5 P/8 82336-10300

(C}Beslett-Packard: 189, 1960
of U.8.A.

When you need a simple solution to
IEEE-488.2 control, the HP 82335A PC
HP-IB card gives you fast relief. It makes
programming easier with powerful com-
mands (HP-type calls). It helps you get
started quickly with comprehensive
programming examples. And it includes
standard features that take the frustra-
tion out of system development. Like a
definitive set of common sense commands.
Support for all the most popular languages.
Automatic software installation and full
IEEE-488.2 and SCPI compatibility.

You get all these advantages, from the
company that invented HP-IB, at just
$525.* So why settle for anything less.

To order, call HP DIRECT

1-800-452-4844, Ext. TX13.
We'll ship your order the day it’s received.
A sixty day, money-back guarantee is
included. All you need is a Company

purchase order or ] TN
meadu
et t &

credit card.
There is a better way.

*U.S. list price

HEWLETT
PACKARD

© 1991 Hewlett-Packard Co. TMMSO120
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NEW PRODUCTS

INSTRUMENTS

INSTRUMENT CONTROLLERS
B0OAST HIGH PERFORMANCE

our additions to the HP 9000 Se-

ries 300 instrument-controller

line offer the highest perfor-
mance of the Motorola-based line at
about half the price of the older units.
The new models offer features typical-
ly needed in test systems, including ex-
pandable device-I/0 capability, stan-
dard color graphics, integrated mass
storage, and instrument-size packag-
ing.

The Model 362 is a modular desktop
controller based on the 25-MHz
MC68030; the Model 382is a similar unit
built around the 25-MHz MC68040. The
corresponding integrated versions, the
Models R/362 and R/382, are rack-
mountable in 7-1/2 in. of vertical
space—the standard instrument-rack
size.

The Model 362 comes with a 14-in.
standard VGA monitor. The Model 382
can be ordered with a VGA monitor or a
16-in. 1024-by-768 high-resolution moni-
tor. Both monitors fit in a standard 19-
in. instrument rack.

The system-processing-unit boards
for the desktop models are housed in 3-
1/2-in.-high instrument packages that
hold the power supply, floppy-disk
drive, and optional mass-storage de-
vices. Both models have built-in device
I/0 capability and optional I/0 expand-
ed units. The rack-mountable versions
include mass-storage devices, four de-
vice I/0 slots, a 9-in. gray-scale display,

and a full-function keyboard.

Models 362 and R/362 can operate as
standalone HP Basic and HP Pascal
workstations or with other third-party
operating systems. The 382 versions
support the same operating systems as
the 362 models, as well as the HP-UX
operating system and software appli-
cations, such as HP Basie/UX and HP
VEE-Engine and HP VEE-Test.

The Model 362 offers 6 MIPS perfor-
mance, which is ideal for cost-sensitive
test and measurement applications.
The Model 382’s 20 MIPS performance
is suitable for higher-performance ap-
plications.

Instrument-controller bundles vary
in price depending on the software,
memory, and displays chosen. Typical
prices range from $6990 for a Model 362
to $11,900 for a Model R/382. Delivery
is in 4 weeks.

Hewlett-Packard Co. Measurement
Systems Operation, 19310 Pruner-
idge Ave., Cupertino, CA 9501}
(800) 752-0900.

B JOHN NOVELLINO

ANALYZER MEASURES BIT
ERRORS T0 72 KBITS/S

erforming error analysis on mo-

dems, multiplexers, and data

circuits, the PF-25 bit-error ana-
lyzer works at bit rates up to 72 kbit/s.
It facilitates troubleshooting by not
just counting the bit errors, but also by
showing when the errors occurred.
This feature is useful in correlating the
time an error occurred with external
events.

Besides being used to troubleshoot
data circuits, the PF-25 can be em-
ployed in developing and testing mo-
dems, multiplexers, and baseband and
wideband modem circuits. All events
for the last 60 hours as well as the dis-
tribution of bit errors are displayed as
histograms on a large liquid-crystal

EEdE L ECTRONTIGC

display. Minimum resolution is one
minute. After a standard bit-error test,
the bit-error ratio is computed for the
overall test interval. The instrument
can also evaluate results in accordance
with CCITT Recommendation G.821.
This evaluation gives a better idea of a
communication link’s performance, be-
cause a distinction is made between er-
ror bursts and randomly distributed er-
rors.

The PF-25is available now. Addition-
al information and prices are available
on request.

Wandel & Goltermann GmbH, P.O.
Box 1262, D-7412 Eningen, Germa-
ny. Phone: (0049) 7121-861851; Fax:
(0049) 7121-88404.
B JOHN GOSCH
D E S
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SOFTWARE, ON-CHIP
MATRIX DIAGNOSE
ASIC FAILURES

workstation-based diagnostic

software package, CX-Probe,

cuts the ASIC debug cycle by
automatically isolating and identifying
functional failures in the devices. CX-
Probe works with CrossCheck’s pat-
ented on-chip test structures, which
create a test-point matrix that acts as
an on-chip grid of sense probes.

In effect, CX-probe, a workstation,
and an ATE system form an automatic
logic analyzer. Because of the large
number of embedded sense probes pro-
vided by the on-chip structures, the re-
sulting chip-level analysis tool offers
massive, cell-level observability. CX-
Probe uses the ATE system’s output to
diagnose functional failures caused by
manufacturing defects, CAD errors,
and macrocell library errors. The soft-
ware identifies these errors during pro-
totype debugging, analysis of produc-
tion test yields, quality and reliability
assurance analysis, and debugging of
macrocell libraries.

Without CX-Probe, engineers typi-
cally mustisolate defects by backtrack-
ing from test results. This trial-and-er-
ror procedure involves multiple test
sessions. If backtracking fails to iso-
late the defect, time-consuming elec-
tron-beam probing must often be used.
CX-Probe eliminates this manual, time-
consuming interpretation of test re-
sults and makes electron-beam search-
ing unnecessary.

CX-Probe works independently or
with CX-Test, CrossCheck’s fault-sim-
ulation and automatic test-pattern gen-
eration software. The software re-
quires a Sun 4, SparcStation 1, or Sparc-
Station 2 workstation. The package
supports the Advantest 3320, Ando
8034 and 9035, Schlumberger Sentry
50, and Credence ASIX-2 ATE systems.

CrossCheck’s on-chip test technolo-
gy has been licensed to Fujitsu Ltd.,
Harris Semiconductor, LSI Logic
Corp., Oki Electric Industry Co. Ltd.,
Raytheon Corp., and Sony Corp. LSI
Logic and Oki recently introduced
products using the test structures.

CX-Probe is available now for a li-
cense fee of $125,000 per copy, which
includes one year of software support.

CrossCheck Technology Inc. 2833
Junction Ave., Suite 100, San Jose,
CA 9513: (408) 432-9200.
B JOHN NOVELLINO
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The HP16500A logic anal-
ysis system shows what’s
bothering your designs.

Power up a new design and
you're in for a battle. That’s when
you need the HP 16500A logic
analysis system. With one modu-
lar system, you can focus mea-
surement power on those press-

CIRCLE 117 FOR U.S. RESPONSE
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ing problems. Before things get
out of hand.

Choose from a wide range of
modules. The state/timing mod-
ule provides advanced capabili-
ties, including 100 MHz state
speed for debugging RISC and
high-end CISC processors.
There’s a 1 GSa/s scope for sin-
gle-shot troubleshooting. A 1 GHz
timing module for precision time-
interval measurements. And pat-
tern generation for functional
testing.

And you get the industry’s broad-
est microprocessor and bus sup-
port...more than 100 solutions to
speed and simplify debugging of
virtually any microprocessor
based design. Plus an intuitive

full-color, touch-screen interface
to make setup and operation easi-
er too.

So take control of the debugging
process. Call 1-800-452-4844.
Ask for Ext.2601 and we’ll send
a brochure on the analysis system
that can catch the toughest bugs
before they start bothering you.

There is a better way.

A oaciaro

* In Canada call 1-800-387-3867, Dept. 429.
©1991 Hewlett-Packard Co. TMCOLI23/ED
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NEW PRODUCTS

GENERATOR HAS 16
STANDARD
WAVEFORMS

bank of 16 standard wave-

forms and two line-segment

drawing modes make the Mod-
el 2202A arbitrary waveform genera-
tor (AWG) easy to use. The instrument
also features 12-bit resolution, 32-
kwords of battery-backed memory, and
a waveform-sampling rate of 0.1 Hz to
20 MHz.

Users can create custom waveforms
either from scratch, a segment at a
time, or by interspersing arbitrary and
standard waveforms. Also, any two
standard or arbitrary waveforms
stored in memory can be added, sub-

tracted, or multiplied. Waveform pa-
rameters for the standard waveforms
are called up using soft keys and a 20-
character backlit LCD display. For a
sine wave, typical total harmonic dis-
tortion plus noise is less than -65 dB
over an 80-kHz bandwidth.

In the vertex drawing mode, users
create waveforms by establishing end
points at the desired addresses and
then positioning a vertex between
them. The Model 2202A automatically
creates the connecting line segment. In
the line mode, the user works from one
left-hand anchor and creates one seg-
ment at a time by positioning a vertex
to the right of the anchor, locking that
point down, and establishing a new left
anchor. Both modes can be accessed by
using the eight front-panel keys or a
mouse. An optional waveform se-
quence generator repeats a defined
waveform to 1000 times.

An RS-232C interface is standard.
Horizontal resolution is 32 kpoints, and
vertical resolution is 4095 points
(+2047 and —2048).

The Model 2202A costs $2495. The se-
quence generator option is $895 and the
IEEE-488 interface is $495.

Pragmatic Instruments Inc. 7313
Carroll Rd., San Diego, CA 92121-
2319; (619) 271-6770.
B JOHN NOVELLINO
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AMPLIFIER MODULE GIVES

SCOPES 3-GHZ BANDWITH

he 11A81 3-GHz amplifier plug-

in for the Tektronix 11403A and

CSA 404 digitizing oscillo-
scopes features a rise time of less than
130 ps. The amplifier has an external
trigger bandwidth of 2 GHz and a +50-
division offset range.

The 3-GHz bandwidth provided by
the amplifier makes the scopes suitable
for characterizing high-speed GaAs,
ECL, and biCMOS devices. With lower
bandwidths, the observed rise times of
such devices may be slower than the ac-
tual rise time. Used with the CSA 404,
which is designed specifically for com-
munications applications, the 11A81 en-
ables designers to analyze communica-
tions systems at up to 625 Mbits/s. This
figure is approximately one-fifth the
scope’s bandwidth, the ratio needed to
assure accurate measurements and
representations of the signals.

The plug-in uses a BNC connector
with a Tekprobe interface, This ar-
rangement is compatible with a variety
of Tektronix’s passive and active
probes, including the P6700 series opti-
cal probes. The amplifier is fully pro-

grammable via GPIB and RS-232 inter-
faces. Together with the 11A81 front-
end amplifier, the 11403A and CSA 404
offer wide dynamic range and flexible
pretrigger capability, without the need
for delay lines. Sensitivity of the 11A81
is 10 mV/div. to 1 V/div. in a 1-2-5 se-

quence.

The 11A81 plug-in amplifier costs
$5495, with delivery within 4 to 6 weeks.
The 11403A digitizing-oscilloscope
mainframe costs $18,950; the CSA 404
mainframe goes for $22,000.

Tektronix Inc. P.O. Box 19638, Port-
land, OR 97219-0638; (800) 426-2200
or (5603) 627-7111.

B JOHN NOVELLINO

HIGH-DENSITY SWITCH
SYSTEM SIMPLFIES SETUP

two-slot switch system can

handle up to 80 channels of

two-pole switching in a half-
rack mainframe. Together with three
new switch cards and more than 30 oth-
er cards from Keithley, the Model 7001
supplies switching capabilities from 30
nV to 1300 V,1fA to 5 A, and de to 500
MHz.

The open-closed status of all chan-
nels is displayed simultaneously on the
7001 mainframe. Inserting any of the
three new high-density cards in a slot
automatically configures the main-
frame and display for the correct num-
ber of channels, switch type, and
switch settling time. The display also
provides error messages, help, and set-
up and configuration prompts. The
three cards include the Model 7011 40-
channel multiplexer card, Model 7012 4-
by-10 matrix card, and Model 7013 20-
channel independent switch card.

Users can program a scan (channel
spacing, scan spacing, and number of
scans) either over the IEEE-488 bus or

L GRS O NS ST
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through the Model 7001 without tying
up the host computer. A nonvolatile
memory in the mainframe stores up to
100 complete switch patterns. An addi-
tional 10 memory locations store com-
plete instrument setups. The need for
card-to-card wiring is virtually elimi-
nated by the 7001’s analog backplane,
which automatically makes the inter-
card connections inside the mainframe.
No additional cards are needed for
hardware triggering. A built-in Trig-
ger-Link feature delivers more precise,
repeatable triggering of multiple in-
struments with higher throughput
than is possible over the IEEE-488 bus.
The system offers six trigger lines
through a rear-panel DIN connector.
The Model 7001 switch system costs

$1795. The Model 7011, 7012, and 7013
plug-in cards cost $995 each. Delivery is
in 2 weeks.

Keithley Instruments Inc. 28775 Au-

rora Rd., Cleveland, OH }4139;

(800) 552-1115 or (216) 248-

0400.

B JOHN NOVELLINO
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Maybe youte throwing the wrong things
at your development problems.

You're looking at a fairly
common approach to
solving sticky
embedded design
problems.

Hurling more
money and engi-
neers may have
worked on smaller-
scale projects. But
it often falls short
of the mark with
today’s more complex 16-
and 32-bit designs.

At Applied Microsystems,
we're helping software and
hardware teams develop
better embedded systems

Compiler

In the U.S. and Canada, call 1-800-343-3659 (in Washington, 206-882-2000). Or contact Applied Microsystems Corporation, P.O. Box 97002, Redmond, WA 98073-9702 USA For the name of
44-(0)-296-625462. Europe Fax 44-296-623460. Or contact Applied Microsystems Corporation, Ltd., AMC House, South Street, Wendover, Aylesbury, Bucks, HP22 6EP, England. In J;

Mismatched, nonintegrated
development tools can throw off a
design team'’s efforts in no time.

more efficiently with high-
performance, integrated
development
systems.

With our tools
and support, your
project’s cost is
more manageable.
Your design team
is more produc-
tive. And the end
product is more of
what you envisioned from
the beginning.

This may all sound too
good to be true, but Applied
Microsystems has the solu-
tions and experience to

make it real. Witness
the fact that we've set
up over 15,000
development
systems worldwide.

To learn more, call us for
details or free literature at
1-800-343-3659 (in WA,
206-882-2000).

We’d like to throw a few
solutions your way.

i

Applied
Microsystems
Corporation

Where it all comes together.

your nearest distributor in Europe, call
call 03-493-0770. Japan Fax 03-493-7270. Or con-

tact Applied Microsystems Japan, Ltd., Nihon Seimei, Nishi-Gotanda Building, 7-24-5 Nishi-Gotanda, Shinagawa-KU, Tokyo T141, Japan. ©1991 Applied Microsystems Corporation. All rights reserved. Other names indicated by ™ and ®are

registered trademarks of their respective holders. AMC-42.
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NEW PRODUCTS

COMMUNICATIONS

RISC-BASED MULTIMEDIA CHIP
EXECUTES MULTIPLE ALGORITHMS Mitt Leoxsrn

microcoded, programmable

video-signal processing

chip from Integrated Infor-

mation Technology Inc. can
execute all of the JPEG, MPEG, and
CCITT H.261 (Px64) video-compres-
sion and decompression algorithms
for multimedia applications. Struc-
tured around a 64-bit parallel archi-
tecture, the Vision Processor’s
(VP’s) on-chip functions include a 16-
bit, 32-instruction RISC engine, four
parallel 16-by-16-bit multiplier-accu-
mulators, and reconfigurable paral-
lel 64-bit ALUs (sixteen 8-bit or eight
16-bit ones).

Also included on the microcoded,
programmable video-signal process-
ing chip are a shifter and tree adder
circuits for motion estimation, a six-
deep command queue and sequencer
for host-processor commands, and
three triple-ported register banks
(see the diagram).

There’s still more circuitry on the
chip. This includes custom address
generators and a 32-bit DMA port
that links to external page-mode dy-
namic RAM. On-chip ROM stores the
IIT-supplied microcode, and memory
spaceis also provided for search, ref-
erence, and match functions. Algo-
rithm parameters, such as quantiza-
tion values, are user-programmable.
This architecture enables the chip to
perform 1.9 billion operations per
second at a 40-MHz clock rate.

The VP runs all stages of the com-
pression/decompression algorithms
from pixels to run/amplitude tokens
for data compression, and from run/
amplitude tokens to pixels for de-
compression. Functional capability
includes forward and inverse dis-
crete-cosine transforms, quantiza-
tion and inverse quantization, zig-
zag zero-run encoding and decoding,
motion estimation and compensa
tion, and filtering.

The VP video-signal processing
chip can execute instructions from
the microcoded ROM or from micro-
code stored in external static RAM.
The 14-bit microcode address bus al-

130

RISC
engine

Status

Status
Output Enable—

Data ——
g
Data bus {

Command bus

1/0 state
machine

g

Instruction bus

l—r 16- X -16-bit multipliers/accumulators ]
o*® |

Microcode instructions

lows up to 16,000 32-bit static-RAM
locations to be addressed.

Fabricated in a 1-um CMOS pro-
cess, the VP runs on a single 5-V
power supply. The chip dissipates
just 1.5 W while operating at a clock
frequency of 40 MHz. The chip is also
available for operation at 25- and 33-
MHz clock frequencies. Packaged in
a 144-pin plastic quad flat pack, the
40-MHz VP is available now for $150
each in quantities of 10,000. A JPEG-
only version goes for $60 each in the
same quantity.

A full evaluation unit with JPEG,
MPEG, and Px64 encoding/decoding
capability will be available from In-
tegrated Information Technology
early next year. The Integrated Vi-
sion Module (IVM) is a plug-in, 4.5-
by-4.5-in. circuit card that includes
the VP video-signal processing chip,
a companion Vision Controller (VC)
chip, program and data storage, and
frame-buffer memory.

The VC vision controller chip is a
resource manager that shares mem-
ory with the VP, provides an inter-
face to the video data stream, and
performs pre- and post-processing of
L E. -7 RGN T <€ D E S
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video data. Included on the chip are a
32-bit MIPX-S microcontroller, host-
and pixel-bus interfaces, direct mem-
ory access, reference memory, a
temporal filter, decimation and inter-
polation filters for pixel-data 1/0,
and a Huffman-coding engine for fi-
nal pixel-to-bit translation. The VC
permits multiple VPs to be connect-
ed in parallel to support higher reso-
lutions and greater bandwidths.

The IVM card has pixel buses that
can interface to video cameras,
VCRs, and scanners for inputs, and
to monitors, VCRs, and printers for
outputs. Frame buffering is handled
internally by the [IVM.

The host-computer bus links to
standard PC buses and to micropro-
cessor buses for embedded applica-
tions. In addition to transferring
data, this bus is used by the host com-
puter to program such parameters
as Huffman and quantization tables.

Single units of the IVM vision
module will cost $1200 each.

Integrated Information Tech-
nology, Inc., 2445 Mission College
Blvd., Santa Clara, CA 95054, (408)
727-1885. CIRCLE 470
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Buya
MICE-1II-80C186
DEVELOPER’S KIT
BEFORE
DECEMBER 31,
AND SAVE AN
ADDITIONAL

§1995

- w‘ilh a FREE hyperSOURCE-186
kt. In one package, you get a comprehensive ANDOBARR high lovel intorfuce!
ftware debug solution for your embedded mici s
pr agphcahons You don't need to buy those “optional
close the holes in your development path. All you need is the
your choice.
And the savings are not limited to one processor. Check our pr
emulation support for 286, 386, 3865X, 486, 4865X ™ , AM386, AM3865X
68000/10/20/30, 68EC020/30, and 68302™ microprocessors and see if those
surprise you, too.
Combine feature-rich, real-time emulation, fully-integrated high level lan:
interfaces, and a full-time technical support team with applications experience:
targets ranging from aerospace to ultrasound, and it’s no surprise that Microtek h
over 26,000 emulator installations worldwide.

Save money. Save time. Call MICROTEK today at 1-800-886-7333, ext. 1.
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MICROTEK

The Leader in Development Systems Technology ™

MICROTEK INTERNATIONAL, INC. Development Systems Division
3300 N.W. 211th Terrace, Hillsboro, OR 97124 » (503) 645-7333 e Fax (503) 629-8460

Microtek, MICE-II-BOC 186, hyperSOURCE and “The Leader...” are trademarks of Microtek International, Inc. 80C186, 286, 386, 3865X, 486, 4865X, ICE, ICE-186 and OMF are trademarks of Intel Corp. ES-1800 is a trademark of Applied
Microsystems, Inc. AM386 and AM386SX are trademarks of Advanced Micro Devices, Inc. 68000/10/20/30, 68EC020/30 and 68302 are trademarks of Motorola Corp




NEW PRODUCTS

PACKAGING & PRODUCTION

X-RAY SYSTEM QUICKLY INSPECTS SMT SOLDER JOINTS

he world’s first in-line X-ray sys-
tem for solder-joint inspection
promises to solve a host of prob-
lems for high-volume, hands-off circuit-
board assemblers. The CXI-3300 Series
of automated, real-time systems fea-
tures advanced microfocus imaging for

high-resolution applications.

In this system, users who were limit-
ed to vision-based inspection for in-line
process control now have high-speed,
high-resolution X-ray inspection at
their disposal. Using a pass-through
design, the CXI-3300 systems easily
support surface-mounted assembly

New
10BASE-T
Isolation and
Filter Modules

Laser Trimmed Substrates
and Precision Wound

Pulse Engineering introduces
its new 10BASE-T Isolation
and filter Modules that
dramatically improve data
transmission quality through
impedance matching and
necessary EMI filtering.

2+ Superior
Jata Integrity

* Better control of passhand

Magnetics Enhance Reliability , Stopband attenuation is

* Designed in cooperation with

insertion and return loss.

maximized while group delay
distortion is reduced.

leading semiconductar
manufacturers. Exceeds
IEEE 802.3 10BASE-T
standards.

Production volumes are rea
for immediate delivery. To fin
out how you can 4get your f
samples within 48 hours
please call:
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processes and handles lead pitches as
fine as 20 mils. The system inspects
gull-wing, J-lead, and leadless devices
as well as plated-through-hole solder
connections. It also accommodates
dense single- and double-sided boards.

The system was developed with an eye
toward volume production of fine-pitch
SMT devices. Parallel image processing
enables the CXI-3300 system to perform
production-speed inspection. Its comput-
er-controlled variable imaging field
gives greater magnification on fine-pitch
SMT devices and less magnification
(with higher throughput) on all other de-
vices. Peak throughput rates exceed 75
solder joints per second.

Application development is fast and
efficient. The system accepts common
SMT pick-and-place machine formats.
Each system is delivered to users with
the customer’s production application
ready to run immediately upon installa-
tion. Further, CAD-driven program-
ming makes it possible to develop new
inspection software in less than one
day. A powerful workstation for off-
line application development is avail-
able. The system also draws from the
company’s comprehensive application
library of measurement and fault-clas-
sification software.

With its high-speed parallel image
processing capability and a complete
application-software library, the CXI-
3300 system’s base price is $365,000.
Delivery is in 12 to 14 weeks.

IRT Corp., 2030 Callan Rd., San
Diego, CA 92121; (619) 450-
4343,

B DAVID MALINIAK

CORRECTION

On page 25 of our Sept. 12 issue, the
story titled “No-clean flux method
beats low-yield barrier” contained an
incorrect phone number. The number
for Pensar Corp. is (414) 739-4355.




LITTLE FOOT

A GIANT STEP IN A LITTLE FOOTPRINT.

Now you can get power devices
in compact digital packaging.
Siliconix’s LITTLE FOOT™devices
give you better use of board space
...and much more. These tiny 8-pin
SOIC packages reduce part count, improve
reliability, and make assembly easier than
ever.

Each LITTLE FOOT device contains
your choice of one or two powerful
MOSFETSs produced with Siliconix’s
SiMO0S 2.5 technology (2.5M cells/sq. in.).
They occupy far less space than single-
transistor DPAKs, 4-pin DIPs, and TO-220s,
and they offer the industry’s highest power
density and lowest on-resistance.

LITTLE FOOT products come in
different versions that are ideal for motor
control, load switching, and DC-to-DC

conversion.
ALABAMA CONNECTICUT
Huntsville (205) 830-2322 Bethel (203) 743-9594
ARIZONA FLORIDA
Phoenix (602) 968-7140 Orlando (407) 767-8414
CALIFORNIA Largo (813) 530-1222
San Jose GEORGIA
Chatsworth Norcross (404)441-7676
Irving ILLINOIS
San Diego Hoffman Estates (708) 882-1255
COLORADO MARYLAND
Broomfield Columbia (301) 290-0600

Si9400DY  Single P-Ch 20V 0.25Q  2.3A
Si9405DY SingleP-Ch 20V  0.125Q 3.7A
$i9942DY  Dual N- 0V 0125  25A
& P-Ch &0.20Q
Si9953DY Dual P-Ch 20V 0.25Q  2.3A
Si9955DY DualN-Ch 50V 0.13Q  3.0A
Si9956DY DualN-Ch 20V 01Q  35A
Si9959DY DualN-Ch 50V 03Q  20A

With this standard surface-mount pack-

aging, LITTLE FOOT can reduce manufac-
turing costs. Unlike other power devices,
there’s no special setup required. With
LITTLE FOOT you use the same process
flows and soldering profiles as other SMDs.

RE ELEC

MASSACHUSETTS NEW YORK

Bolton (508) 779-3000 Liverpool (315) 451-2371
MICHIGAN Rochester (716) 272-1120
Livonia (313) 261-5270 Hauppauge (516) 234-4000
MINNESOTA NORTH CAROLINA

Eden Praire (612) 944-2200 Raleigh (919) 790-7111
MISSOURI OHIO

St. Louis (314) 469-6805 Mayfield Heights (216) 449-6996
NEW JERSEY OREGON

Parsippany (201) 299-0400 Beaverton (503) 645-9454

There’s less setup time, no tube
jamming, just one insertion for two
MOSFETSs, no solder voids, no lead
trimming, and quicker visual inspec-
tion. So you can reduce the number
of steps in your production cycle and get to
market quicker.

You can count on Future Electronics’
delivery performance to match the superior
performance of LITTLE FOOT. Call Future
Electronics for your LITTLE FOOT order
and profit from immediate, off-the-shelf
delivery — and unmatched product exper-
tise. Or call 1-800-554-5566, ext.562 for
your LITTLE FOOT Design Kit or more
information about other analog or power
products from Siliconix.

Siliconix

LITTLE FOOT is a trademark of Siliconix

PENNSYLVANIA CANADA

Marlton (609) 778-7600 Montreal (514) 694-7710
TEXAS Quebec (418) 877-6666
Houston (713) 556-8696 Ottawa (613) 820-8313
Richardson (214) 437-2437 Toronto (416) 612-9200
UTAH Winnipeg (204) 786-7711
Salt Lake City  (801) 972-8489 Calgary (403) 250-5550
WASHINGTON Edmondton (403) 438-2858
Redmond (206) 881-8199 Vancouver (604) 294-1166
WISCONSIN

Waukesha (414) 786-1884




Finally;a SPARC chip set that comes equip
with everything you need for the Sun.

Now, from the Advanced Products Division of

; ~you outshine the competition.
Fujitsu Microelectronics — something new FU]ITSU | | FU]ITSU Plus, to get you to market faster, we offer
under the Sun. A SPARC® chip set that offers the : o8
world’s most advanced, cost-effective solutions

three distinct hardware designs: Busless, Sbus
and VME bus. What's more, from our alliance
with INTERACTIVE Systems Corporation— the
JQSIE Premier independent UNIX® source— comes
B the latest SunOS™ 4.1.1 ported to each design.
And with comprehensive documentation

for Sun-compatible workstation designs and

| FujiTSU |

specialized, compute-intensive applications.
Including voice response, medical imaging and

pattern recognition systems.

Our new SPARC chip set is packed and training, you'll find your place in the
with all of the advanced features you Sun more quickly.
need to differentiate your systems from O’) So equip yourself with everything
Sun and yesterday’s Sun clones. Such as FU l I SU you need to develop the highest perfor-
higher integration. More system flexibility. mance SPARC-based systems. Call us at
Clock speeds of up to 40 MHz. And 1-800-523-0034. And discover why our new
graphics options. All at a price to help Delivering the Creative Advantage. SPARC chip set is the perfect Sun set.

FUJITSU MICROELECTRONICS, INC., Advanced Products Division. 77 Rio Robles, San Jose, CA 95134-1807. Ph: 408-456-1161 Fax: 408-943-9293.
FUJITSU MICROELECTRONICS ASIA PTE LTD. (Head Office, Singapore ): Ph: 65-336-1600 Fax: 65-336-1609. HONG KONG SALES OFC: Ph: 852-723-0393 Fax: 852-721-6555.
TAIPEI SALES OFC: Ph: 886-2-757-6548 Fax: 886-2-757-6571. JAPAN SALES OFC: Ph: 81-3-3216-3211 Fax: 81-3-3216-9771. KML CORP. (Rep., Korea): Ph: 82-2-588-2011 Fax: 82-2-588-2017.
PACIFIC MICROELECTRONICS, PTY. LTD., (Rep., Australia): Ph: 61-2-481-0065 Fax: 61-2-484-4460.

FUJITSU MIKROELEKTRONIK GmbH (Dreieich-Buchschlag, Germany): Ph: 06103-6900 Fax: 06103-690122.
SPARC is a registered trademark of SPARC International. UNIX is a registered trademark of UNIX System Laboratories, Inc. SunOS is a trademark of Sun Microsystems, Inc.
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NEW PRODUCTS

COMPUTERS & PERIPHERALS

2K-BY-2K DISPLAY
CONTROLLER
COMES IN

BELOW $10,000

esigned for display subsys-

tems with resolutions from

1280 by 1024 to 2048 by 2048
pixels, the 15700 X-Window-based con-
troller from Metheus Corp. fits in one
VME slot. The main component of the
board, which goes for $9950, is the vid-
eo frame buffer (VFB) that comes with
both on- and off-screen memory con-
nected through a 256-Mbyte/s bit-block
transfer (BitBLT) ASIC. Double-buff-

ered operation is inherent in the design.
Either the entire screen or individual
windows can be updated at high speeds
through the BitBLT ASIC without visi-
ble flickering.

The VFB is also populated with color
lookup tables, a hardware cursor, and a
video generator. The generator can be
configured for almost any high-resolu-
tion monitor. Memory expansion mod-
ules for the VFB include added off-
screen and overlay memory. The VFB
can operate in a stand-alone configura-
tion with the company’s host-based X-
Window server software.

The Q5700 consists of three 6U VME
boards that can be assembled in differ-
ent configurations to supply single- or
multiple-display systems at different
performance and cost levels. The VFB
is the first board. Metheus offers the
individual boards for insertion into a
chassis complete with a power supply
and bus-extension boards to interface
non-VME host systems.

The second board is an i860-based
graphics accelerator (GXA). The GXA
supplies fast floating-point capabilities
as well as 2D and 3D graphics func-
tions. With the GXA in the system, all
graphics functions of the X-Windows
server are executed by the i860. The
third board in the set, the video win-
dowing controller (VWC), adds one full-
motion video window to the graphics

EL ECT RON-EC

sereen. The VWC accepts video input
from one source and supplies one 640-
by-480-pixel full-motion, scalable win-
dow with up to 64,000 colors. Accept-
able video sources include standard in-
puts from television cameras or record-
ers, including NTSC, PAL, and SECAM
formats. Other nonstandard sources,

such as radar video, are also supported.
The first two boards are available now
and the VWC will be ready in Novem-
ber.
Metheus Corp., OGC Science Park,
1600 NW Compton Dr., Beaverton,
OR 97006; (503) 690-1550.
B RICHARD NASS

We’'ll Help Protect Your Signals
and Equipment, and Improve
Your System Performance.

In the real world, your analog signals are
exposed to almost every hazard known
to man. Ground loops, EMI, RFl, transients
from induced lightning, ESD, and
inductive switching ... and noise from
everywhere. You need to protect your
signals and equipment, and get the best
performance available.

Our SCMBSB signal conditioning modules
will give you the protection you need
and superior performance, too. Six-pole
filtering on each SCM5B module offers an
outstanding 95dB NMR at 60Hz for very
high noise rejection and much cleaner
signals. That's 50 times better than most
signal conditioning products. You'll also
find that our extremely low output noise
won't generate additional fransients to
confuse your A/D systems.

Combine this with our 100% tested
1500Vrm:s isolation barrier and 240VAC
input protection, and you get an
exceptionally clean and protected
analog signal. Just what you'd expect
from Burr-Brown.

X
g

§

Other Key Specifications

® Functions Include Voltage
Input/Curmrent Input/Current
Output/RTD, Strain Gage, and
Thermocouple Input

| * RID and TC Linearization
| ® TC Cold Junction Compensation
| ® 2.5us Access Time

® +0.05% Accuracy

® +1uV/°C Drift

. ® Outfput Noise

As Low As 150uVrms

i ® Input Protection to IEEE-472

® Operating Temperature
Range -25°C to +85°C

. If your analog signals are important fo

you, give us a call. You'll get remarkable

| system performance, and equipment
| protection, too. Write Burr-Brown Corp.,

P.O. 11400, Tucson, AZ 85734. Or, call toll

' free 1-800-548-6132.
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In a de power supply.

Now, put a dependable, 30-watt dc
power supply on your bench for
just $300% You'll get the low
noise your work demands (200 uV
rms). Constant-voltage or constant-
current operation. And built-in
reliability ensured by conservative
design margins and rigorous
environmental testing.

Outstanding value in a dc power
supply. It’s just one in a full line
of basic instruments developed
by HP to give you uncompro-
mising performance at an
affordable price.

To order, call HP DIRECT,

1-800-538-8787, Ext.TW11.
We'll ship your order the day it's
received. Instruments come with a
sixty-day, money-back guarantee.
All you need is a m——

| | Mastercard |

company purchase m—mm
order or credit card.

HP 30-watt

power supplies 5361% i E3611A

g Range 1 8V,3A 20V, 1.50A

S | Range2 15V, 2A 35V, 0.85A

',':;’:,;'if"“e 0.01% + 2 mV

Ripple and noise

(10 Hz-10 MHz) 2004V rmsi2 mV pp
*U.S. list price

There is a better way.

[bﬁ HEWLETT

PACKARD
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NEW PRODUCTS

[ COMPONENTS |
o0-SLOAN DETRCIOR MOTION SENSOR LR PSR js sedty geinitioy
INSTALLS IN A SNAP WORKS IN OR OUTDOORS ac or 6-to-24-V de supply‘is fe'qllired;

A snap-on design is featured in the LD-
50 load-detecting device. The device ac-
curately monitors continuous load cur-
rents of up to 50 A rms and 150 A for
short periods. The snap-on design re-
duces cost and simplifies installation in
pre-wired systems without disturbing
the wiring. Frequency response is 30
Hz to 15kHz and accuracy is 7=3% from
5to 50 A. Pricing is $1.98 in lots of 5000.
Delivery is from stock.

Amecon Inc., 1900 Chris Ln., Ana-

heim, CA 92805; (714) 634-2220.

VARICAP DIODES SUIT
YHF, UHF, TV TUNERS

A range of four varicap diodes is de-
signed for VHF, UHF, and TV applica-
tions. The BB515, BB619, BB620, and
BB811 come in two-lead hermetically
sealed SOD-123 plastic surface-mount-
device envelopes. They suit TV and
AM/FM radio tuners, CATV convert-
ers, communications equipment, and
electronic disk-drive control. The di-
odes withstand a continuous reverse
voltage of 30 V and pass reverse cur-
rents of 10 nA (20 nA for the BB811).
Depending on type, the minimum ca-
pacitance is between 0.85 and 2.9 pF;
capacitance ratios at 1 MHz vary be-
tween 9 and 25. The series resistance is
typically between 0.5 and 1.45 Q). Each
sequence of seven diodes is matched to
within 2.5%. In quantities of 10,000,
price ranges from $0.07 to $0.13 each,
depending on type.
Philips Components, Discrete Product
Div., 2001 W. Blue Heron Blvd., Rivi-
era Beach, FL 33404-5099; Miriam
Coleman, (107) 881-3257.

ESL. E C T ‘R 'O N;: [.C

A micropowered passive infrared sen-
sor combines interchangeable optics
and electronics in a tiny, weather-tight
aluminum housing. The IR2000 sensor
permits communication with other sen-

sources can be batteries or solar pan-
els. Single-quantity price is $97.50.

Infrared of NJ Inc., P.O. Box 59, River
St. Station, Paterson, NJ 07544; (201)

523-1618.

WIDE VARIETY
OF PCB CAD
DATABASES

TESTER/BED OF NAILS

REQUIREMENTS

WIDE VARIETY
OF OUTPUT
MACHINE FORMATS

FABMASTER®
All the Pieces Fit!

e Input any PCB CAD database:
(Mentor, Valid, Cadnetix, EE Designer and many others)
e Qutput to any Insertion/Onsertion Machines:
(Puji, Universal, Dynapert, Siemens and many others)

* Qutput to any In-Circuit Testers:
(KTS, Genrad, Zehntel, Marconi and many others)

PHYSICAL AND
ELECTRICAL ATTRIBUTE
LIBRARIES

INSERTION/
ONSERTION
REQUIREMENTS

LINKS TO MRP &
STOCK CONTROL
SYSTEMS

Bringing CAD Data down o the factory floor

For more information, or to place an order call: 1-800-553-1177

o=
SEE US AT WESCON BOOTH # 1332/34
TEAM
VISIONICS
2953 Bunker Hill Lane, Suite 201, Santa Clara, CA 95054, Fax: (408) 492-1380
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NEW PRODUCTS
CFouis

ICS YIELD HIGH-SIDE FET-DRIVE
SUPPLY 11 V ABOVE POWER RAIL

f you're driving n-channel power-

MOSFETs in low-voltage high-

side switch applications, a pair of
charge-pump ICs from Maxim—the
MAX622 and MAX623—may be your
ticket.

To turn on an n-channel MOSFET
used as a high-side switch, the ICs’
gates must be pulled at least 10 V posi-
tive with respect to the drain, which is
usually connected to a plus rail. These
CMOS chips, when connected to a sup-
ply between +3.5 and +16.5 V, provide
an additional regulated supply rail 11 V
more positive to act as the power
source for the MOSFET’s driver. The
MAX622, in its 8-pin DIP or 8-pin SOIC,
requires three external capacitors; its
sibling in a 16-pin DIP contains these
capacitors. Output current ranges
from 500 wA to 5 mA, depending on in-
put-voltage and capacitor values.

The charge-pump ICs eliminate the
need to use logic-level or p-channel
FETs in low-voltage applications,
which usually cost more and are limited

5V I_

MAX623

R Driver =

in selection. A power-ready output
from the chips goes to logic-level high
when the output voltage rises more
than 10 V above the input rail. The
charge pump protects the MOSFETs
by preventing turn on before the MOS-
FETSs have sufficient drive voltage. In
their 8- and 16-pin plastic DIPs, the
MAX622 and MAX623 go for $1.99 and
$3.95 each, respectively, in quantities
of 1000.

Maxim Integrated Products Inc., 120

San Gabriel Dr., Sunnyvale, CA

94086; Chris Neil, (408) 737-

7600.

B FRANK GOODENOUGH

RESONANT CONTROLLER SWITCHES
AT ZERO VOLTAGE OR ZERO CURRENT

ML4816 MULTI-MODE RESONANT
- POWER SUPPLY CONTROLLER

My, mLasis 8

he ML4816 resonant-mode

switching-regulator controller

from Micro Linear not only
runs in practical supplies at switching
frequencies as high as 2.5 MHz, it also
operates in multiple, user-selected to-
pologies. These include zero-current-
switched quasi-resonant converters re-
quiring constant on time and modulat-
ed off time, as well as frequency-modu-
lated designs running above
resonance, in series mode, and using
zero-voltage switching.

The user programs both minimum
and maximum frequency limits of the
resonant-mode switching-regulator
controller. The output frequency can
be directly, or inversely, proportional
to the error voltage from the supply’s
output.

This controller is fully loaded with
the features needed to protect the sup-
ply from potential disasters. These in-
clude pulse-by-pulse and dec-current
limiting; so-called “integrating soft-
start,” in which overload protection
(shutdown) is triggered after a pro-

138 B

grammable delay time and restart af-
ter shutdown is also delayed by a user-
programmable time; and low start-up-
current and undervoltage lockout (with
6-V of hysteresis) to support off-line
supplies. The pair of totem-pole out-
puts provide the peak currents (to 2 A),
needed to rapidly charge power-MOS-
FET gate capacitance to over 10 V. In
its 20-pin DIP or plastic chip carrier, the
MLA4816 goes for $5.75 each in quanti-
ties of 1000.

Micro Linear Corp., 2092 Concourse

Dr., San Jose, CA 95131; Charles Go-

pen, (408) 433-5200.

B FRANK GOODENOUGH
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COMPLEMENTARY
DMOSFETS SWITCH
HIGH-SIDE LOADS
EFFICIENTLY

hough a number of techniques

and ICs make driving n-channel

MOSFETsS in high-side applica-

tions relatively easy, they take up time

and space and are often costly. A new p-

channel power MOSFET from Motor-

ola, the MTP23P06, can serve as an al-
ternative.

Used alone, it becomes a high-side

- +12VOLTS

B

+12 YOLTS

switch you can turn on by bringing its
gate to ground, and turn off by bring-
ing the gate to the plus rail. It handles
60 V from drain to source. Because its
on-resistance is a maximum of just 120
m{}, it can carry 23 A continuously, and
three times that for a single 10-us
pulse. The power MOSFET can switch
fast, turning on and back off in under
one-half s, lending it to switching reg-
ulators.

When half- or full-bridge applica-
tions are needed, such as motor control,
it can be used with its complementary
cohort, the n-channel MTP36NO6E. The
n-channel device is also rated at 60 V.
Its maximum on-resistance is a mere 40
m{), permitting it to carry 36 A continu-
ously, and over four times that during a
single pulse. It turns on, and off, in un-
der 225 ns.

In many applications, the low on-re-
sistance of these MOSFETs permits
them to operate at lower than rated cur-
rents, without the need for heat sinks,
from their TO-220 packages, again sav-
ing time, space, and cost.

In quantities of 100 units, the
MTP35N06E and MTP23P06 DMOS-
FET IC switches go for $2.59 and $2.87
each, respectively.

Motorola Inc., MD Z310, 5005 E. Mc-
Dowell Rd., Phoenix, AZ 85008; Kir-
by Dorwachter, (602) 244-3370.

B FRANK GOODENOUGH
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It’s an 8-channel MUX, a track-and-hold amp,
and a 10-hit A/D converter n one.

Presenting the world’s most
complete sampling system on a
single chip. The Harris HI-7153.

Channels: 8
Data Output: 10 bits
Conversion Time: 5 usec
Resolution: 0.1%
Accuracy: 0.2%

Power Requirements: 150 mW

The 7153 combines speed,
precision and low cost in one
easy-to-use package. It can
sample eight different signals

up to 200,000 times per second.
And its built-in sample and hold

amplifier allows you to digitize
20 KHz signals to better than
nine effective bits.

We even buffered the on-chip

CIRCLE 113 FOR U.S. RESPONSE
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MUX, so you don’t need to add
an external op amp. And it’s
microprocessor compatible.

So for a complete sampling
system on a single chip, there’s
one single number to call.
1-800-4-HARRIS, ext. 1153.



NEW PRODUCTS

COMPUTER-AIDED ENGINEERING

SOFTWARE ALERTS ENGINEERS T0
MANUFACTURING PROBLEMS UP FRONT

ngineers can have better con-
trol over product cost, quality,
and delivery with Manufactur-
ing Advisor/PCB, a tool that alerts us-
ers to downstream effects of early de-
sign decisions regarding manufactur-

ing. The product was developed by Tex-
as Instruments’ Information
Technology Group using Mentor’s De-
cision Support System (DSS). DSS is a
visual control panel with a program-
ming language for prototyping and de-
veloping concurrent-engineering appli-
cations.

Manufacturing Advisor/PCB identi-
fies parts-related manufacturing prob-
lems in pc boards early in the design

cycle. It offers a manufacturability
“score” in an environment that allows
for what-if analysis to test the effect of
recommended design alternatives.
Prior to beginning schematic cap-
ture, engineers can enter a parts list to
perform a preliminary analysis. As
components are added to the design,
Manufacturing Advisor monitors the
consumption of available placement
area. If exceeded, it will identify those
components that could be mounted in
an alternate configuration with a
smaller footprint. As the design is re-
fined through schematic capture and
pe-board layout, Manufacturing Advi-
sor continues to identify parts associat-
ed with unusual labor requirements,
special manufacturing processes, high
risk of manufacturing rework, and fail-
ure to comply with standards.
Manufacturing Advisor/PCB costs

$16,900. It will ship this month on HP/
Apollo workstations, and next year on
Sun machines. A component library
containing manufacturability informa-
tion on more than 800 package styles
costs $1500.

Mentor Graphics Corp., 8005 S.W.

Boeckman Rd., Wilsonville, OR

97070-7777, (800) 547-3000.

W LISAMALINIAK

SIMULATION FAMILY
ADDS TWO NEW MEMBERS

Silos IIT and P/C-Silos Version 5.0 are
the two newest additions to the Silos
simulation product family. Silos III,
which runs on both PCs and worksta-
tions, makes it possible for users to per-
form behavioral modeling with the Ver-
ilog hardware description language. In
addition, the memory-management
system improves loading, compiling,
and overall simulation time, and the
amount of system memory that’s need-
ed. Silos III will ship early next year for
use on most workstations and 80386-
and 80486-based PCs. The PC-based
Version 5.0 is a logic simulator that
runs as a Windows 3.0 application. In-
cluded in this version is the Silos Data
Analyzer, a productivity tool that gives
an interactive graphical view of the
simulation results. P/C-Silos 5.0 ,
which runs on PCs with 2 Mbytes of
memory, is shipping now.

Simucad Inc., 32970 Alvarado-Niles

Rd., Union City, CA 94587; (115) 487-

9700.

EIJE L ECTRONTIOGC

AGREEMENT YIELDS IC
SIMULATION MODELS

An agreement between Intel Corp. and
Logic Automation Inc. will produce
software simulation models for a broad
range of Intel’s future VLSI devices.
The Logic Automation software mod-
els, called SmartModels, are behavioral
simulation models. Under the terms of
the agreement, Intel will give Logic
Automation early access to new prod-
uct information for timely model devel-
opment. The two companies will work
closely to ensure accuracy. Also, cus-
tomers will have access to selected
models at their announcement. Models
of the microprocessor and key periph-
eral components will generally be avail-
able at the same time. Models that re-
sult from the agreement will be distrib-
uted and supported through the Logic
Automation SmartModel Library sub-
scription service. The first of these
models will be available by year’s end.
Logic Automation Inc., P.O. Box 310,
Beaverton, OR 97075; (503) 690-
6920.
D E S
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PCB DESIGN SYSTEM
HAS CURVED TRACKS

T/t Setllp Place | EETZMN ' Check | IEENN Peports | MMM ' Exit
¥

X a7 0
Grid 25,008 Lo
Level 1
thous/ inch

L
Version 3.0 of the Pads-2000 pe-board
design software offers many new fea-
tures, including curved tracks. Users
can automatically insert an arched or
beveled miter at each route corner. The
software allows for the definition of up
to seven different mitering radii to
meet varying design requirements. An
interactive routine gives users the op-
tion to miter or unmiter a specific cor-
ner. In addition, users can manually
route with arc segments. Curved seg-
ments will be recognized by the copper-
pour routines, and will be space
checked accordingly. Other features in-
clude pad-stack modification on individ-
ual components and drill-hole checking.
Pads-2000 Version 3.0 runs on PCs. It's
shipping now for $6995.

CAD Software Inc., 119 Russell St.,

Suite No. 6, Littleton, MA 01460; (508)

486-9521.

TOOLS DELIVER TURNKEY
MIXED-SIGNAL DESIGN

The Mixed-Signal Fastrack design sys-
tem from Harris delivers front-to-back
design for the company’s analog-inten-
sive mixed-signal ASIC libraries. The
mixed-signal system, an extension of
Harris’ Analog Fastrack design sys-
tem introduced in 1990, features multi-
ple simulation engines on one simula-
tor, macro/behavioral synthesis tools,
and a dynamic switched-capacitor sim-
ulator. Switched-capacitor analysis
runs with non-deterministic input sig-
nals and clocks. Mixed-Signal Fastrack
consists of Cadence’s edsSpice and Ver-
ilog simulators, and Harris’ Monte Car-
lo, ASIM, and SCAN products. Also in-
cluded are physical-design, design-
rules-check, layout-versus-schematic,
and layout-parasitic-extraction tools
from Cadence. The system runs on HP/
Apollo and Sun workstations. Pricing
depends on system configuration.
Harris Semiconductor, P.0O. Box 883,
Melbourne, FL 32901; (407) 724-
3000.
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Harris presents the world’s most precise
monolithic integrating A/D converter.

Now there’s a monolithic inte-
grating ADC that’s a bull’s-eye
in price/performance.

The Harris HI-7159.

It’s the highest resolution

Data Size: 5% digits (200,000 counts)

Resolution (18 bit): To 10 uV
Conversion Rate: To 60 cps
Linearity: +0.0015%

multi-slope integrating IC ADC
on the market. With a full 18
bits, for 10 times the resolution
of any competitor (Electronic
Design, 1/10/91).

And the HI-7159 is right on
the money, too. Just $15 in 100-
lot quantities.

And that price includes serial
and parallel BCD outputs for
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easy interface to microproces-
sors. Plus instant, accurate
response to step changes, for ex-
cellent compatibility with MUXes.
So find out more about the
most accurate ADC of all. Call
1-800-4-HARRIS, extension 1159.
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NEW PRODUCTS

DIGITAL ICs

40-MHZz MICROCONTROLLER ADDS DSP

FUNCTIONALITY, EXPANDS

ith a cycle time of 50 ns,

National Semiconductor

Corp. claims HPC+ is

the fastest 16-bit CMOS
microcontroller. The 40-MHz chip
combines high-performance digital-
signal-processing (DSP) capabilities
with those typically akin to a high-
performance microcontroller. This
combination makes the part suitable
for embedded servo applications, in-
cluding hard-disk drives, automo-
biles, robotics, and industrial con-
trol. The part is fully upward source-
compatible with the existing HPC
family, while incorporating mixed-
signal capabilities. The high speed is
a result of the move from the 1.5-pm
process of earlier family members to
the 1.0-um process of the current
family. The part also offers an easy
migration path from the traditional
analog servo mechanisms to digital
servos that offer better control and
higher performance. As a disk-drive
controller, the chip can handle both
data-flow and motor-control func-
tions.

While not really a digital-signal
processor, the part actually has com-
parable specifications to state-of-
the-art DSP chips. However, if the
HPC+ were replaced with a tradi-
tional digital-signal processor, a sec-
ond part would be needed to handle
the microcontroller functions.
Therefore, the board-space reduc-
tion becomes two-fold; one chip is
eliminated and the single-chip micro-
controller that’s retained is housed
in a tiny 14-by-14-mm package.

In addition to the HPC+’s 16-bit
core CPU, the part includes a tightly
coupled multiply-and-accumulate
(MAC) unit, an 8-bit, high-speed ana-
log-to-digital converter, 1 kbyte of
zero-wait-state RAM, three timers,
and a programmable UART. Analog-
to-digital conversion is performed in
5 us, and DSP algorithms are execut-
ed three to five times faster than
competitive microcontrollers.
Throughput is increased as the mi-
crocontroller operates at frequen-

EHE L ECTRONTIC

cies up to 40 MHz. At this speed, the
MAC unit performs the 16-bit
signed-integer MAC operation that
forms the basis of a digital-filter im-
plementation in 400 ns, outputting a
32-bit result. The chip is optimized
for implementation of a finite- or infi-
nite-impulse-response digital filter
by supplying MAC and circular-buff-
er management.

The microcontroller’s software-
configurable ADC can convert up to
eight single-ended channels or four
differential-channel pairs. It can be
triggered for single readings or
scans, or can perform these opera-
tions continuously.

The three high-speed timers sup-
ply processor-independent pulse-
width-modulation (PWM) signal gen-
eration. The timers and their support
logic add independent control of
PWM frequency and duty cycle with
a minimum resolution of 50 ns while
D E S
OCTOBER 10, 1991
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To 16 BITS Ricuaro Nass

l

running at 40 MHz. The built-in
UART features multiple character
widths and stop bits, complete status
reporting, error detection, an ad-
dress-monitoring mode, and diag-
nostic-testing capabilities.

. The HPC+ will make its first ap-
pearance in a pair of 1.8-in. hard-disk
drives from Intégral Peripherals
Inc., Boulder, Colo. (ELECTRONIC DE-
SIGN , Sept. 12. p. 28). The Mustang
Model 1820 is a single-platter, 20-
Mbyte drive, while the Stingray
Model 1842 is a dual-platter version
that holds 40 Mbytes of data. The
HPC+ is packaged in an 80-pin quad
flat pack. In quantities of 1000, the
part is priced at $23. It should be in
production by the first quarter of
next year.

National Semiconductor Corp.,
2900 Semiconductor Dr., P.O. Box
58090, Santa Clara, CA 95052; (408)
721-5000. CIRCLE 486
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The worlds fastest SRAMs for space applications.

Give your space applications
the boost they need. With two
new Rad Hard SRAMs from
Harris. Our SRAMs aren’t only
the world’s fastest for high-dose

Process: 1.25 micron TS0S4
Access Speed: 50 ns
SEU Error Rate: <1x10™ Errors/Bit Day
Functionality: Beyond 1M rad (si)

CIRCLE 215 FOR U.S. RESPONSE

radiation environments. They're
the world’s most accurate.

How does 50 ns access speed,
an SEU error rate of less than
1x10" Errors/Bit Day, and full
functionality beyond 1M rad
sound? (Pretty out of this world,
wouldn’t you say?) And remem-
ber, Harris is the largest Class
S Rad Hard supplier in the

universe. So if it sounds like
we're handing you the best of all
possible worlds, it’s because
we are.

So don’t delay. Make immedi-
ate contact witha Harris SRAM.
Call 1-800-4-HARRIS, Ext.1023.

And give all your systems a go.

""i HARRIS

S EMIECONDUCTDR
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SPECIALIZED-FuncTioNn DSP BLOCKS

TACKLE COMMUNICATIONS, IMAGING Dave Bursky

ders of up to 16, turn-

ing the filter into a unit

M1 L m with 256 effective taps.

. 266-tap comellion amay The FIR cells can be

w = configured to perform

i . . : Auiliary quadrature filtering,

Wg:?dm —_— ouputg-g complex filtering, 2D

sum convolution, 1D or 2D

correlations, and inter-

tanls polation or decimation

Control datag.7 alputg 12 filtering. Like the 16-

Contrl Delay > Cascade summer |—> bit NCO, the FIR filter

Mi“'i.., s comes in an 84-lead

Cascade PLCC or 85-pin PGA
... < package.

family of building-block

chips—numerically con-

trolled oscillators (NCOs),

binary correlators, finite-
impulse-response filters, and ad-
dress sequencers—are all part of
Harris Semiconductor’s solution to
signal and image processing. The
CMOS chips are the key functional
blocks for radar and sonar signal-
processing, spread-spectrum com-
munications, image-processing, and
many other applications.

For direct digital synthesis (DDS),
12- and 16-bit NCOs have been re-
leased. The 12-bit HSP45102 comes
in three peak-frequency speed
grades of 33, 40, and 50 MHz. The 16-
bit HSP45106 offers maximum fre-
quencies of 25.6, 33, and 40 MHz.
Aimed at cost-sensitive DDS applica-
tions, the 12-bit NCO contains a fre-
quency control section, a 32-bit phase
accumulator, a phase-offset adder,
and a sine ROM. Frequency settings
can be loaded serially but tuning res-
olution is to within 0.012 Hz at 50
MHz. The serial-load capability mini-
mizes the pin count so that the chip
requires only a 28-pin package (DIP
or SOIC).

Aimed at performance-critical ap-
plications, the 16-bit unit has direct
tuning over a 16-bit microprocessor
host interface and delivers 16-bit
sine and cosine outputs. It also keeps
spurious frequency components to
less than -90 dBe. At 40 MHz, the

[ 144 |

chip has tuning resolution of less
than 0.01 Hz. The output frequency
can be changed, cycle-by-cycle, to
produce FM, PSK, FSK, or MSK
modulated waveforms. To simplify
PSK generation, a 3-pin interface is
included on the chip to permit modu-
lation of up to eight levels. The chip
has two main sections. The first is a
phase and frequency control block
that stores the phase and frequency
control inputs and uses them to cal-
culate the phase angle of a rotating
complex vector. The other is a sine/
cosine block that performs a lookup
on the phase value and generates the
appropriate amplitude values for the
sine and cosine outputs. The multiple
16-bit buses on the chip bring the pin
count up to 84 leads on the PLCC ver-
sion and 85 on the PGA option.

Tackling signal filtering in adap-
tive or polyphase systems as well as
for image processing or correlation,
the HSP43168 dual FIR filter pro-
vides two independent 8-tap filters
that operate at clock rates of 25.6, 30,
or 40 MHz. The filters employ 10-bit
data words and 10-bit coefficients,
and store up to 32 coefficient sets on
chip. Coefficients can be changed,
cycle-by-cycle, which enables the fil-
ter to easily handle polyphase or
adaptive filtering.

The two filters can be cascaded to
form one 16-tap filter. The filter can
implement 16-by-16 2D kernel opera-
tions or perform decimation with or-
L E CT-R 0O NTC
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Matching digital sig-
nals, the HSP45256
256-stage correlator provides eight
32-tap stages. The stages can be cas-
caded internally to process 1-, 2-, 4-,
or 8-bit input data with a 1-bit refer-
ence. The array can be configured
for 1D or 2D operation. Unused taps
can be masked out to reduce the cor-
relation length. Depending on the
number of input-data bits, the corre-
lation length can range from 256
down to 32 taps. The chip can also be
configured as two separate correla-
tors with window sizes from 4 by 32
to 1 by 128 bits. Correlation data
rates can be 20 or 25.6 MHz maxi-
mum. The HSP45256 also comes in
an 84-lead PLCC or 85-pin PGA.

Finally, the HSP 45240 address se-
quencer supplies most of the system
logic needed to generate the data ad-
dresses to quickly feed data struc-
tures to the filter and correlator chip.
It will also come in 33-, 40- or 50-MHz
versions.

Samples of all units are available
from stock. In 1000-unit lots, the
least-expensive versions of each
chip—the 33-MHz HSP45102 NCO,
the 16-bit 45106 NCO, the 30-MHz
43168 FIR filter, the 20-MHz 45256
correlator, and the 33-MHz 45240 ad-
dress sequencer—sell for $13.08,
$34.62, $67.70, $42, and $20.67 each,
respectively.

Harris Corp., Semiconductor
Div., 1301 Woody Burke Rd., Mel-
bourne, FL 32902; (407) 724-
3739, CIRCLE 487
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Your Ticket To Europe
POWER-ONES SPH

.99 Power Factor Gorrected
And Meets Europe’s New Standard IH:'.iﬁ'.i

Selling in Europe...a Tough New Challenge. Beginning in 1992, Europe’s stringent [EC555 line Harmonic
Disturbance Standard may greatly restrict—or even eliminate —your international sales. However, POWER-ONE’s
new SPF4 power supply, featuring 0.99 Power Factor Correction with reduced line harmonics easily solves the
problem while providing up to 1500 watts from a 180-264 VAC input.

Up to 12 Configurable Outputs. The SPF4's fully regulated single and multiple output modules, ranging from

2 t0 48 VDG, satisfy every standard output requirement. Plus, all single output modules are parallelable L " Oy
for true current sharing. "

1 ’ : Get complete details today!
Meets Other International Requirements. The SPF4 operates continuously over Call our Toll Free LITERATURE HOT LINE
an input range of 85-264 VAC, eliminating costly selector switches and strapping. for our new Catalog! (800) 678-9445

All applicable International Safety and EMI Standards are met as well. Tnnovators i Posiier Suppiy Technologs”

Attracts New Domestic Customers, too. Rewiring a building, larger circuit
breakers, new service panels, higher capacity wire —they're all time-consuming
and expensive for your customgrs. If your syst.em uses POWER-ONE's new SPF4, D.C. Power S”PPL'ES

most of these costs can be avoided. With its high efficiency and 0.99 Power

Factor, the SPF4 not only operates from a standard 115 VAC 15 A outlet, but can POWER-ONE, INC.

2 - o 1e 740 Calle Plano « Camarillo, CA 93012-8583
provide your system with up to 300 watts of additional power over competitive Phone: (805) 987-8741 » TWX: 910-336-1297
non-corrected power supplies. FAX: (805) 388-0476
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DRIVE CONTROLLER SIMPLIFIES

EMBEDDED ISA AND EISA INTERFACES Davi Bursky

educing  bus
overheads, im-
proving data
transfer rates
and data integrity, the
AIC-8060 intelligent
disk controller inte-
grates more features
that previous-genera-
tion devices. This suits
the controllers for use

in 2.5- and 3.5-in. hard- Tox
disk drives. The chip is
the latest extension of -
Adaptec’s AIC-6000 and e
7000 series disk control- HAg_,
lers and includes fea- A9/HCS,
tures such as automatic 10R
AT sequencing, auto- 0w
matic buffer control, HGS,
extensive internal test
and system diagnostic 10CHRDY
capabilities, and sup- DRQ
IRQ
port for an external 16- 10CS, 6
bit local microcon- PDIAG
troller. DASP

The AIC-8060 works
with a local microcon-

troller to perform the
ISA/EISA interface,

SRAM buffer

Bwig
\_\/_J BA0_7 BDD—'I
t Buffer Buffer
address data
Buffer control Buffer manager BUFCLK Shcadec
deé:o'der/
ata
FIFO =
NRZ separator
| SERDES ECCL. 7 T szmvitss
AT automation
control FIFO
RRC
Interface and Dlu.eﬂneer IIG
o command status - i e
W s 7 Index
SEC/AMD
Micro WAM/EAM
AT |00|) test A & | address/data Aummd
a — CDRINT

Microprocessor

buffer control, disk se-
quencing, and error correction. The
microcontroller communicates with
the 8060 by reading from and writing
to the 8060’s registers. The registers
appear to the microcontroller as
unique memory or I/0 locations that
are randomly accessed and operated
upon. Automatic read and write data
tranfers can be done without proces-
sor intervention. Transfers can be
single- or multiple-sector in length.
Host data rates of up to 10
Mbytes/s are supported with 16-bit
transfers for data and 8-bit transfers
for error checking and correction
bytes on the host bus. The chip can
support any AT-bus interface speed
thanks to programmable and auto-
matic wait-state insertion. The on-
chip ECC circuits detect and correct
errors in the disk data stream as the
data is read from the disk. The chip
can generate a 32- or 56-bit fixed

EdE LECTRONTIC

polynomial ECC or an 88-bit Reed-
Solomon ECC code for the data field
and a 16-bit CRC-CCITT for the head-
er field. The on-chip hardware per-
forms autocorrection of a sector
within a 1/2 sector time. The chip
supports an 8 or 16-bit parallel inter-
face mode and a direct-memory ac-
cess mode with an on-chip slave
DMA controller. An on-chip 16-byte
speed-matching FIFO register be-
tween the host port and the data
buffer maximizes data throughput.
Master-slave logic for daisy-chain-
ing two embedded disk controller
drives on a PC AT is also included on
the chip. Programmable power-
down modes let the chip reduce sys-
tem power while nonactive.

Up to 256 kbytes of external static
RAM can be addressed by the chip’s
buffer controller. Data transfers can
take place at up to 15 MHz, with a 30-
D E S I
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MHz buffer clock. Thanks to a pro-
grammable interface, different
speed SRAMs can be supported. The
host, disk, and ECC circuits all have
dedicated pointers into the data buff-
er. All ports into the buffer RAM
may be active simultaneously in ei-
ther direction. Circuitry in the 8060
resolves priority conflicts between
the disk, correction, host, and micro-
controller ports.

Controlling the internal workings
of the chip is a programmable 31-
word x 32-bit RAM-based sequencer
that handles primary format, read,
write, and verification operations.
Data rates as high as 32 Mbits/s of
non-return-to-zero-coded data can be
handled by the sequencer. Automat-
ic zero-latency reads can be per-
formed by the sequencer with virtu-
ally no microcontroller intervention.

Also on the chip is a programmable
G N (continued on p. 149)




Go ahead ...

add 5 psec

Picoseconds are no problem for the
DG535 Precision Pulse & Delay Generator.

The DGS535 provides 4 edge (delay) and 2
pulse (delay and width) outputs, all with 5 ps
resolution, 1000 sec range, 50 ps rms jitter,
and adjustable output levels. The outputs
drive 50 Ohms or high impedances to 4 Volts
with a slew rate of 1 V/ns - just right for
driving TTL or ECL or even high speed
analog circuits. Throw in the 35 Volt output
option and you can trigger almost anything.
For even greater accuracy and stability, add
the 1 ppm optional timebase .

Top it off with the intelligent menu-based
front panel and standard GPIB interface, and
the DGS535 is probably the most versatile
timing generator you can find.

On the bench or in a test environment, the
DG535 has the accuracy, stability, precision,
and reliability you need to solve your tough
timing problems - all at a price you can afford.
Call SRS for more information on the DG535,
even if you don't need picosecond resolution.

DG535 $3500

* 4 delay, 2 pulse channels

* 5 ps delay resolution

* 50 ps rms jitter from trigger

* Adjustable output levels to 4 Volts
* 0 to 1000 sec delay range

* Internal/external trigger to 1 MHz
« Internal/external timebase

* O location set-up memory

* GPIB interface standard

» 35 Volt output option

* 1 ppm timebase option

» 100 ps rise/fall time option

STANFORD RESEARCH SYSTEMS

1290 D Reamwood Avenue, Sunnyvale, CA 94089 TEL (408) 744-9040 FAX 4087449049 TLX 706891 SRS UD
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RITTAL Enclosures
t Reveal A Lot
About Your Design.

The Vario Rack Electronic Enclosure
is just one of over 3000 RITTAL

solutions. See what our perfect “\

enclosure systems can do for
you. Call 1-800-4PS 4000 for
| free RITTAL literature. You'll

| change the way you think about
enclosures, forever.

Functional
design

Wide range of
available accessories

construction

- %[ | & A

]

Adjustable 19" rails

with multiple

. Ergoform S handle,
f locking inserts

6 High strength to

weight ratio

(=2

it

RITTAL Corporation

3100 Upper Valley Pike

Springfield, OH 45504

Phone: 1-(800)-477-4000 CIRCLE 175 FOR U.S. RESPONSE

Fax: (513) 328-5299 CIRCLE 176 FOR RESPONSE OUTSIDE THE U.S.
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servo event counter to support em-
bedded servo or defect skipping with
zone-bit recording.

The local microcontroller inter-
face ties into Intel or Motorola-type
multiplexed address/data buses and
uses a 13-bit address and an 8-bit
data bus. Two interrupt lines are
available. All interrupt sources are
individually maskable, allowing in-
terrupt or polling operations. On the
host-bus side, the 8060 emulates the
ISA/EISA task file, which contains
the 11 I/0 registers that enable the
host PC to set drive configurations,
execute commands, and check their
status. The AIC8060 notifies the host
when it finishes executing a com-
mand by posting the appropriate sta-
tus and/or generating an interrupt.

The AIC-8060 comes in a 128-lead
quad-sided flat package and in lots of
10,000 sells for $17.50 apiece. Deliv-
ery of samples is from stock.

Adaptec Inc., 691 S. Milpitas
Blvd., Milpitas, CA 95035, Steve
VonderHaar; (408) 945-8600.

CIRCLE 485

EISA SLAVE CHIP
TRANSFERS 33 MBYTES/S

The HD64981F EISA interface chip
simplifies slave-interface-card imple-
mentation. Fully EISA compatible, it
transfers 33 Mbytes/s over the EISA
bus. Built-in control registers allow
programming of the chip’s peripheral
functions and address decoding of two
memory and four I/0 areas. Memory
and I/0 decoding, plus interrupt and
DMA control, can be configured. Each
of two user DMA interrupt channels
can be assigned to one of the four EISA
DMA and interrupt channels. If those
channels aren’t used, the signal pins
turn into a 6-bit input port and a 6-bit
output port. EISA board ID is support-
ed through the use of an external PLD
or PROM. The chip has a user-pro-
grammable 4-bit output port for exter-
nal control tasks. Samples of the chip
come in 100-lead PQFPs for $16 each in
1000-unit lots. An evaluation board
(US64981EVB1) costs $625 in single-
unit lots.
Hitachi America Ltd., Semiconductor
and IC Div., 2000 Sierra Point Pkwy.,
MS-080, Brisbane, CA 94005-1819;
John Palladino, (415) 589-8300.

MEMORY-CARD HOLDS
FLASH OR LAN FUNCTION

ow that the 68-pin memory
card standard (PCMCIA 2.0)
has been locked in by the mem-
ory-card manufacturers, companies
are investigating ways to exploit the in-
terface for storage and I/0 functions.
Consequently, Intel has developed a
2400-baud MNP5 modem that fits in the
same 68-pin card format, in addition to
offering a 2-Mbyte flash-based memo-
ry card. To support both memory-card
and function-card interfaces, Intel has
also developed the 82365SL. To stan-
dardize the interface for the function
cards, the company also created an in-
teroperability guideline called ExCA,
short for exchangeable card architec-
ture. A number of other card manufac-
turers have agreed to follow the ExCA
open-systems architecture so that com-
mon drivers can be written, thus per-
mitting widespread use of the cards.
The 82365SL embodies the ExCA
definition and provides interchange-
able support for I/0 and memory cards
in the same socket. The chip holds pow-
er-management functions and inter-

BB EC TR S0 NG S

faces to the ISA (AT) bus and to two
PCMCIA-compatible card sockets. It
reduces the interface to less than 2-in.?
and eliminates system configuration
jumpers because it can dynamically
configure the cards in the system.

The flash memory card is just 3.3-mm
thick, matching the dimensions of the
PCMCIA standard. The modem card,
however, employs the 5-mm-thick alter-
native option that’s also part of the
standard. In that credit-card-sized
package is a full 2400-baud MNP5 mo-
dem, the first two versions of which
will be offered with U.S. or Japanese
telephone-system compatibility.

In 1000-unit lots, the U.S. modem
card sells for $200 apiece, while the Jap-
anese version i1s $230 each. In similar
quantities, the 2-Mbyte flash card goes
for $375 apiece, while the 82365SL sells
for $35 each. Samples of all are avail-
able from stock.

Intel Corp., 3065 Bowers Ave., P.O.
Box 58065, Snata Clara, CA 95052-
8065, (800) 548-4725.
B DAVE BURSKY
D ESTIG
OCTOBER 10, 1991

E2PLDs SUIT
STATE-MACHINE
DESIGNS

GS-Thomson Microelectronics’

CMOS GAL-6001S electrically

erasable PLD is said to have an
architecture well-suited to the design
of state machines whose functions de-
pend on their past history, as well as on
current input signals. According to
SGS-Thomson, the chip differs from ri-
val PALs in that it contains a program-
mable AND array, a programmable
OR array, and 38 logic macrocells con-
figured in a 78-by-64-by-36 FPLA archi-
tecture. Other PALS are simpler, says
SGS, generally with a programmable
AND array feeding a fixed OR array.

Eight of the macrocells are buried in
the logic structure for storing past
state information; ten more are associ-
ated with inputs to the array, and a fur-
ther ten are dedicated to output. Both
input and output macrocells can be con-
figured as asynchronous, latched or
registered 1/0, allowing data synchro-
nization, merging, and widowing oper-
ations to be handled without external
devices. Chip configuration is specified
by a 68-bit-architecture control word,
while a 72-bit user electronic signature
can be employed to store pattern revi-
sion numbers, manufacturing dates,
and other user-defined data. A security
cell prevents unauthorized copying of
array patterns by disallowing read ac-
cess to the AND and OR arrays, unless
the entire pattern is first erased by a
bulk-erase operation.

Other features include a registered
preload capability that allows all of the
registers and buried macrocells to be
preloaded to any desired state. That en-
ables the user to test recovery from ille-
gal states that might arise from power
surges or brownouts.

Maximum clock-to-output delay is 12
ns, and typical current consumption is
90 mA. Packaging is in 24-pin, 300-mil
DIPs or 28-pin PLCCs, which are com-
patible with standard hardware and
software programming tools. SGS
guarantees 100% field programmabili-
ty and claims minimum data retention
of 20 years. In quantities of 3000, prices
range from $4.60 to $5.30, depending on
package. Availability is now.

SGS Thomson Microelectronics
Ltd., Planar House, Globe Park,
Marlow, Buckinghamshire, SL7
1YL, United Kingdom.

B PETER FLETCHER
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WE'VE GOT
TWO WORDS
FOR PEOPLE

LIKE YOU.

faks Vv o-dem \ 7

FAX

[ origin:

If you're one of
those people who goes around
integrating communications
devices into PCs, laptops and
other hardware, we've got two
words for you — FAX VODEM™.

What do they mean? In a word,
plenty. Yamaha defined FAX
VODEM on September 26, 1991,
as a major breakthrough in multi-
media communications. And now
it's going to change the way you
communicate. Because with FAX
VODEM, you'll be able to integrate
Fax. Data. ADPCM voice
communications. And caller I.D.
All on a single line. And all with a
single-chip LSI that'll give your

© 19 amaha Corporation of America, Systems Technology Division, 981 Ridder Park Drive, San Jose, CA 95131 (408) 437-31 amaha LSI, Systems Tec
© 1991, Yamaha C Al ) Tect gy D 981 Ri Park D San J CA 95131 (408) 437-3133. Y. Sy T

Yamaha logo are registered trademarks and FAX VODEM is a tra

CIRCLE 279 FOR U.S. RESPONSE

VODEM \

multimedia communica
ADPCM voice
fax and voice via

11 world's
ations devi

ond caller LD. &
a single hne

Yamaha L

products multimedia
communications capabilities you
never thought possible.

Sound to good to be true?
It's not. And we'd like to prove it
to you. Just fill out the coupon
below and fax this ad to us at
(408) 437-8791. We'll send you all
the nitty gritty technical details that
wouldn't fit in this ad. We'll even
send you a FREE desk calendar
that'll define FAX VODEM still more.

So start integrating FAX VODEM
into your new products. And when
your colleagues notice what a
great communicator you've
become, just tell them you've got
two words for people like them.

demark of Yamaha Corporation of America

ﬁrst single-chip
e 2: Fax/data
transfers data,

e S il
| {exoe | Send me the details |
.= on FAX VODEM:"
| A5 And don't forget |
| my desk calendar. |
l Name ‘
I Title 1
l Company |
I Address |
I Stale Zips e |
l Phone I
| Fax |
| YAMRHALS/ |
| LIl
Systems Technology Division )

hnology Division and the
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ENHANCED CONTROLLERS
PACK MORE RAM, EPROM

dditional RAM and nonvolatile
storage on several 8-bit micro-
controllers eases the program-
mer’s task when trying to squeeze pro-
grams created with high-level C-lan-
guage tools. The Philips-Signetics
83C524 and 528 controllers, which are
8051-compatible derivatives, now have
512 bytes of static RAM. The 80C528 is
the ROMless version of the 83C528,
which contains 32 kbytes of ROM. The
87C528 holds 32 kbytes of EPROM.
Versions of the 8XC524 offer the
same options, but with 16 kbytes of
nonvolatile memory. The controllers
are 40-pin devices and include four 8-bit
I/0 ports, two serial ports (one a full
UART and the other an I1C-compatible
port), three 16-bit counter-timers, and a
watchdog timer. Two speed grades of
the controller are available—one that
has a 16-MHz upper limit and can oper-
ate from 3.5 to 16 MHz, and another
with a 20-MHz upper limit.
In another move, the company added
other controllers that have IIC serial

ports and on-chip EPROM storage with
a one-time-programmable plastic pack-
age option. The 83C652 and 654 control-
lers are also compatible extensions to
the 80C51 family and include 8 kbytes
or 16 kbytes, respectively, of EPROM
and 256 bytes of static RAM. Addition-
al resources include four 8-bit I/0
ports, two 16-bit counter-timers, and a
full UART serial port. Both devices
also come in either 16- or 20-MHz ver-
sions and are housed in either 40-pin
DIPs or 44-lead PLCCs or PQFPs.
Prices for the 16-MHz controllers
start at $7.50 each for the ROM-based
83C528 in lots of 10,000, and go up to
$38.50 each in lots of 1000 for the
EPROM-based 87C528. Prices for the
870652 start at $22.50 each in lots of
1000 for the DIP version, and $28.50
each for the 87C654, also in lots of 1000.
Philips Components/Signetics Co.,
811 E. Arques Ave., P.O. Box 3409,
Sunnyvale, CA 94088-3409; Thom-
as Brenner, (408) 991-3552

W DAVEBURSKY

SPEED WINDOWS WITH
ACCELERATED VGA CHIP

y adding hardware cursor sup-

port and bit-block-transfer

(bitBIt) logic onto a VGA con-
troller chip, Western Digital created a
video chip that accelerates most of the
operations encountered when using the
Microsoft Windows graphical user in-
terface on PCs. The chip, the WD90C31,
is a pin-compatible upgrade to the com-
pany’s best-performing VGA chip, the
90C30. However, it can execute video
operations in windows an average of
four or five times faster than any other
dedicated VGA (or Super VGA) control-
ler chip.

Located on the chip is logic for a 64-
by-64-by-2-pixel hardware-supported
cursor, and for displaying images of up
to 1024-by-768 pixels with up to 256 col-
ors atanoninterlaced refresh rate of 72
Hz. In the lower-resolution modes, the
chip can display up to 65,000 colors, giv-
ing VGA displays the display capability
of IBM Corp.’s new XGA standard.
Character fonts with 6 to 16 dots (char-
acter width) per character and up to 132
columns of text are also supported by

E B EC TR 0 NI

the controller.

The 90C31 can operate with a 50-MHz
MCLK signal, which permits the sys-
tem to use 60-ns Fast-Page-mode
DRAMs rather than the more-expen-
sive video RAMs. The chip’s video-
memory interface can be configured to
operate with 16- or 32-bit-wide memory
arrays. Any of three memory types—
256k by 16, 256k by 4, or 64k by 16—can
be used to form the storage area. The
chip also provides a linear address
space for up to 1 Mbyte of image data.
An on-chip FIFO buffer provides some
elasticity on the memory transfers,
permitting the chip to operate at maxi-
mum performance levels.

In production quantities, the control-
ler will sell for about $30 when housed
in a 132lead plastic quad-sided flat
package. It's also available in a 144-lead
metal QFP. Samples are available im-
mediately.

Western Digital Imaging, 8105 Ir-
vine Center Dr., Irvine, CA 92718;
Vipul Menta, (714) 932-4900.
B DAVE BURSKY
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CLOCKED FIFO
REGISTERS CLAIM
SPEED LEAD

quartet of clocked first-in/

first-out registers with fixed

or programmable status flags
can be used in systems clocking up to 70
MHz. Claimed by Cypress Semiconduc-
tor to be the fastest commercial FIFO
registers, the chips come in versions
with fixed flags—the CY7C441 and
443—and with programmable flags—
the CY7C451 and 453. The 441 and 451
have 512 words by 9 bits of storage; the
other two have 2 kwords by 9 bits.

The 441 and 443 include Empty, Al-
most Empty, and Almost Full status
flags. In the almost-empty and almost-
full states, the flag signals the host
when the memory is within 16 words of
being empty or full. The status flags
are actually signals from two flag pins
that are decoded to provide four states.
The fourth state not previously men-
tioned is the intermediate state, which
indicates that more than 16 words are
left in the memory and more than 16
words of storage are available.

Offering user-programmability of
the status flags, the 451 and 453 pro-
vide the user with three status pins
when the registers are used in their
standalone mode. When cascaded, ei-
ther the width or depth can be in-
creased. However, the 70-MHz top
speed possible in the standalone mode
drops to about 50 MHz in the cascaded
mode. The three status pins can be de-
coded into six status conditions: Emp-
ty, Almost Empty, Less Than Half Full,
Greater Than Half Full, Almost Full,
and Full. The Almost Empty/Full flag
is lost when the registers are cascaded
to increase depth. When programmed,
the user can set values for all flag
states except for the Empty and Full
conditions. For instance, the Almost
Empty flag can be set for any value
from 1 to 240. The 441 and 443 come in
28-lead DIPs or 32-lead PLCCs or
LCCs, while the 451 and 453 come in 32-
pin DIPs or 32-contact PLCC or lead-
less packages. In lots of 100, the
CYT7C441, 443, 451, and 453 sell for
$25.85, $41.30, $33.75, and $56.80 each,
respectively, for PLCC packages. De-
livery of samples is from stock.

Cypress Semiconductor Corp., 3901
N. First St., San Jose, CA 9513};
Bill Eichen, (408) 943-2600.
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NEW PRODUCTS
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CPU COMBINES
CACHES, FPU,
AND R/W
BUFFFERS

icking the best features to inte-

grate on one chip, designers at

Performance Semiconductor
have created Piper—properly integrat-
ed performance easy rider—a highly
integrated R3000A family member. On
one chip, the company combined the
R3000A CPU, the R3010A floating-
point coprocessor, 4-word-deep read
and write buffers, and cache—8 or 4
kbytes of instruction cache and 2 or 4
kbytes of data cache. Furthermore, all
critical clock signals are generated and
kept on the chip, simplifying system de-
sign and eliminating the need to route
high-speed clock signals on circuit
boards. Additional on-chip resources
include two 32-bit counter-timers. Opti-
mized for advanced embedded-control
applications, the single chip replaces as
many as 50 chips and cuts power re-
quirements by 75% or more.

The cache arrangement on the chip
gives designers a choice of two organi-
zations that can be configured upon
power-up. The base option upon power-
up gives the Piper chip 8 kbytes of I-
cache and 2 kbytes of D-cache. By load-
ing some parameters, the cache can be
balanced to 4-kbytes each of I and D
cache.

The on-chip read and write buffers
reduce the number of times the CPU
must wait to store results or read data.
The read buffer also supports block re-
fills to further improve system perfor-
mance. Both static column and page-
mode DRAMs are supported.

The two on-chip counters can be used
as watchdog timer circuits profiling or
scheduling clocks. Or they can be used
as event counters.

Housed in a 160-lead quad-sided flat
package, the Piper is available in ver-
sions that run at 35, 40, and 45 MHz. At
35 MHz, the processor dissipates about
5 W, while the 45-MHz version con-
sumes 6 W, typical and 7.5 W, worst
case. In quantities of 10,000 units, the
40-MHz version sells for $143 apiece.
Samples of the processor chip will be
available in November.

Performance Semiconductor Corp.,
610 E. Weddell Dr., Sunnyvale, CA
94089; Jim Keim, (408) 734-
8200

B DAVE BURSKY
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CONTROLLER SUPPORT
CHIPS ADD RAM, EPROM

pplications that employ micro-

controllers most often require

off-chip memory and I/0 pins
as extensions. Typically, RAM and
EPROM are needed to suit the applica-
tion, or as in the case of ROMless con-
trollers, multiple memory chips must
be attached. With the addition of five
members to its programmable system
device family, WaferScale Integration
offers a variety of EPROM, RAM, and
I/0 expansion options on single chips
to satisfy many systems.

Included in the PSD3xx family are
five chips that can add up to 1 Mbit of
UV EPROM, 16 kbits of static RAM,
and 19 individually configurable 1/0
lines. Built-in page logic expands the
address space of controllers that have
limited address spaces of their own.
The chips also contain two programma-
ble arrays (Pads A and B) that provide
40 product terms and up to 16 inputs
and 24 outputs, plus a “no-glue” inter-
face for most 8- and 16-bit microcon-
trollers and DSP chips. The program-
mable logic in Pad A can be used to map
the 1/0 ports, eight segments of

EPROM and SRAM, anywhere in the
address space of the controller. Pad B
logic can implement up to four sum-of-
product expressions based on address
inputs and control signals.

Previously, the company had one de-
vice, the PSD301, which included 256
kbits of EPROM and 16 kbits of SRAM,
and could be configured as a byte-wide
or 16-bit-wide device. The family now
includes the PSD302 and 303, which
double or quadruple (512 kbits or 1
Mbit) the on-chip EPROM storage.
Three other chips, the PSD311, 312, and
313, are identical to the 301, 302, and
303, except that they have a dedicated
8-bit host interface.

PSDs come with access times of 120,
150, or 200 ns and are housed in various
44- and 52-lead packages. As a price ex-
ample for production quantities, the
PSD312 sells for less than $9 each,
while the more flexible 302 goes for less
then $11 each.

WaferScale Integration Inc., 47280
Kato Rd., Fremont, CA 94538-7333;
Dale Prull, (510) 656-5400.
B DAVE BURSKY

SINGLE-CHIP CONTROLLER
PACKS EEPROM, RAM

NEC has added two controllers with EE-
PROM-based storage to its K2 series of
8-bit single-chip controllers. The two
models include the puPD78244, which
packs 512 bytes of EEPROM plus 512
bytes of RAM and 16 kbytes of ROM,
and the 78243, which has no ROM. Both
versions can address up to 64 kbytes of
program memory and up to 1 Mbyte of
external data memory. The 78244 can ex-
ecute instructions in 333 ns while the
78243 requires 500 ns per instruction. Ad-
ditional features include an 8bit ADC,
two serial ports (one UART and one
clocked serial interface), and one 16-bit
and three 8-bit counter-timers. All fea-
tures are supported by a high-perfor-
mance interrupt controller—NEC’s pro-
prietary peripheral management unit.
The controllers come in 64-pin shrink
DIPs or PQFPs. Prices for the ROM ver-
sion start at $17 each in lots of 10,000; the
ROMless version is $14 in similar quanti-
ties.

NEC Electronics Inc., 401 Ellis St.,

P.0O. Box 7241, Mountain View, CA

94039; Ron Mitchell, (415) 965-

6094.
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VOLUME SHIPMENTS
CUT VIDEO CONTROLLER
PRICES BY 60%

The price of Inmos Ltd. G300 series
range of color-video-controller (CVC)
chips have been cut by 60%. In quanti-
ties of 1000, individual chip prices now
range from $55 each for an 85-MHz ver-
sion up to $128 each for a full-specifica-
tion 110-MHz controller chip that sup-
ports a 64-bit pixel bus that’s compati-
ble with microprocessors like Intel’s
i860. Dave Partinton, graphics market-
ing engineer at Inmos cites increases in
shipment volumes as a factor in reduc-
ing production costs. These production-
cost reductions in turn have led to the
lower device prices. The company says
it has shipped over 25 million CVC chips
to personal-computer and workstation
makers.

All CVC chips support graphics reso-
lutions up to 1280 by 1024 pixels. Two
chips in the series also provide hard-
ware cursors.

Inmos Ltd., 1000 Aztec West, Al-

mondsbury, Bristol, BS12 4SQ United

Kingdom, Phone: +44 (0)454

616616.
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NEW LITERATURE

BURN-IN SYSTEMS

Conventional heat soak rooms for
burning in power supplies are very lim-
ited in the nature and efficiency of the
tests they perform. A brochure from
Intepro discusses those limitations and
goes on to describe what it has done
about them, which is develop a new
computer-controlled burn-in system
that makes use of dynamic stress-cy-
cling techniques. The brochure dis-
cusses the technical concepts behind
the system’s advanced source-, load-,
and temperature-cycling capability. It
also gives details on the various compo-
nents that can be used to build a custom
system.

Intepro Systems Inc., Six Fortune

Drive, Billerica, MA 01821; (508) 663-

7555, Mike O’Connor.

CATALOG DETAILSDC-DC
CONVERTERS

Eleven new families have been added to
a line of de-de converters and are de-
tailed in a short-form catalog. The cata-
log contains over 330 standard models
and over 20 added features such as
N+1 redundancy, alternative pinouts,
and others. Standard models are rated
from 1/2 W to 200 W, and custom units
are rated up to 500 W.

International Power Devices Inc., 155

N. Beacon St, Brighton, MA 02135;

(617) 782-3331

FREQUENCY
DISCRIMINATORS

A line of frequency discriminators that
covers the frequency range from 100
MHz to 18 GHz is described in a six-
page color brochure. The brochure de-
scribes the architecture and operation
of the modular fast filter discrimina-
tors, gives performance curves, and in-
cludes a limited amount of tabular data
on three models.

The filter frequency discriminators
are built around a pair of filters, which
provide a phase shift that is proportion-
al to input frequency. The devices can
process pulses as narrow as 30 ns, oper-
ating under signal-to-noise ratios as
low as 3dB.

K&L Microwave Inc., 408 Coles Cir.,

Salisbury, MD 21801; (301) 749-

2424.
WAFER ETCHING

Lam Research’s Rainbow family of sin-
gle wafer-etching systems is reviewed
in a new 16-page color brochure. The
brochure includes technical descrip-
tions, photos, scanning electron micro-

L ECCOTER O NG

scope images, and extensive baseline
performance data on each product in
the Rainbow line.

The Rainbow 4500 dielectric etch sys-
tem uses a patented split power-re-
verse RF plasma source for uniform re-
sults from one wafer to another and
within a wafer. As the brochure de-
scribes, the system works well on 200-
mm wafers with geometries below half
a micron.

Lam Research Corp., 4650 Cushing

Pkwy., Fremont, CA 94538; (415) 659-

6692 (Karen McLennan).

INDUSTRIAL CONTROL

A 24-page industrial source catalog
from Acculex gives data on the compa-
ny’s lines of digital panel meters, signal
conditioners, timers, totalizers, com-
munication products, and printers. It
includes complete specifications, appli-
cations information, wiring diagrams,
details on accessory products, and
prices.

Among the new products featured in
the catalog are the DP-680 series of
low-cost rate meters, totalizers, and

timers, as well as various communica-
tion interface boards for plug-in use in
the IBM PC/XT/AT computer and
compatibles.
Acculex, 440 Myles Standish Blud.,
Taunton, MA 02780; (508) 880-
3660.

CATALOG-ON-DISK
SPEEDS SUPPLY CHOICE

A computer disk is available that con-
tains complete and up-to-date informa-
tion on over 400 standard ac-de and de-
de power converters. The PowerPath
digital catalog dramatically simplifies
the task of matching power supplies
with applications.

The disk runs on any IBM PC or com-
patible (256 kbytes of RAM are re-
quired) and is available for both 5-1/4-
in. and 3-1/2-in. drives. Subscribers to
the catalog will automatically receive
the latest updated disks as they are is-
sued.

Computer Products/PCA, 3797 Spin-

naker Ct, Fremont, CA 94537-5102;

(415) 657-6700

SCSI - bus Analyzer/Emulator

m SCSI 1 & 2 FAST Support, over§18 Mhz tracing capability.
m REQ-ACK recording, all four edgeﬁ.

m 32K event trace memory standard, 128K optional.

m Easy to use; easy to read SCSI'english display.

Ancot’s SCSI Analyzer/Emulator is powerful, easier to use and costs less. Proven in use world-
wide, this portable equipment can significantly reduce development time and improve design
quality. Also saves time and labor in manufacturing and repair applications

ANCO

CORP SR XIT BN

CIRCLE 265 FOR U.S. RESPONSE

T (415) 322-5322

Fax: (415) 322-0455

115 Constitution Drive,
Menlo Park, CA 94025 USA

CIRCLE 266 FOR RESPONSE OUTSIDE THE U.S.
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TRW — Your Full Service GaAs Station

TRW’s GaAs foundry pumps out a
full selection of custom MMIC
design, fabrication, and testing
services. Our three grades of GaAs
technology — HEMT, HBT, and
MESFET — deliver world class
performance for analog signal
processing applications from dc to
more than 60 GHz.

What’s more, we’re easy to do
business with. We custom fit our
services around your specific
foundry needs — regardless of your
MMIC experience level.

Now available at TRW’s GaAs pump:

Technology fmax

0.2 um HEMT 60 GHz

2.0 um Emitter HBT 20 GHz
0.5 um MESFET 20 GHz

CIRCLE 245 FOR U.S. RESPONSE

For veteran MMIC users, for
example, we offer traditional
foundry services: you design a
MMIC using our process design
rules, then we’ll fabricate, test, and
deliver wafers or die to our
established process control monitor
specifications.

If you're traveling the MMIC road
for the first time, our full-service
engineering staff will help you map
out a MMIC strategy, acquaint you
with our foundry design rules, then
show you how to get the most

(BT atei
65 dB Dynamic Range HBT Log Amp

mileage out of our MMIC fabrication,
testing, and dicing services.

If you’d like to fill up on our GaAs
MMIC foundry services, please call:
1-800-GETMMIC.

MMIC Foundry Services Manager

TRW Electronics & Technology Division
One Space Park

Redondo Beach, CA 90278

FAX: 213.812.7011

1wy

TRW is the name and
Mark of TRW Inc.
Printed in U.S.A.

CIRCLE 246 FOR RESPONSE OUTSIDE THE U.S.
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FOR ENGINEERS, PAY INCREASES OUTPACE INFLATION,
BUT SALARY COMPRESSION CONTINUES

BY SHERRIE VAN TYLE

ith the U. S. economy struggling
out of a recession, what kind of
pay increase can engineers expect
this year? And what about that
perennial thorn for engineers, sal-
ary compression? Is management
the only growth path open to an
engineer who has 15 years in the
profession? To gather readers’
opinions on these and other pressing salary issues, ELEC-
TRONIC DESIGN surveyed 1500 readers in July.

On the face of things, the survey shows that ELEC-
TRONIC DESIGN readers seem to have fared pretty well.
Four out of five readers received a raise in the past 12
months (see the figure). And the average increase was
6.10% for the past 12 months, compared to 5.95% for the
previous 12-month period. One blot in this picture is that
salary compression still holds sway for some readers (see
“Engineers sound off on salary ceilings,” p. 156).

The reader, on average, is male and 41 years old. With
15 years of experience, he has a BSEE and earns $54,985.
The most common title is that of design engineer, for 21%
of readers; senior engineer follows, for 16%; and project

engineer, 12%. And he works for a company with $474
million in annual sales. These figures are weighted aver-
ages based on median values of readers’ responses.

The 6.1% average raise for ELECTRONIC DESIGN read-
ers stacks up pretty well against what the average U. S.
white collar worker can expect this year. A nationwide
survey of 3000 companies by William M. Mercer Inc.
shows that salaries rose an average of 5.3% in 1991, on
the heels of a 5.5% increase in 1990. Next year should see
an average raise of 5.2%.

What’s more, readers’ 6.1% average increase looks
good in light of relatively stable consumer prices in the
U. S. The consumer price index (inflation rate) is expect-
ed to level off at 4.7% for 1991 compared with a 6.1%
advance for 1990, the largest price surge in eight years,
according to the U. S. Bureau of Labor Statistics. And
1992’s CPI is expected to hover between 3.8 and 4%.

But increase averages don’t tell the whole story. For
one thing, one of five readers did not receive a pay raise
in the past 12 months. “I've had no raise for three years,”
says one reader. Another says, “It seems the only way to
increase your salary is to change companies.”

These readers are not alone. The Mercer survey shows
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SALARY SURVEY

that in 1991, one in 25 companies
froze pay or deferred pay increases
for hourly or salaried employees; one
in 15 companies had such freezes for
their executives. In contrast, last
year, just one in 100 companies had
plans to freeze salaries or defer
raises, according to the Mercer poll.
It’s also worth noting that 35% of
ELECTRONIC DESIGN readers who re-
ceived raises got the smallest per-
centage of 1 to 4%, while 48% re-
ceived raises in the range of 5 to 8%.
A 9 to 12% raise was reported by 12%
of thereaders. Also of interestis that
the total number of readers report-
ing raises for the past 12 months
dropped 2.2 percentage points com-

pared with the previous 12-month pe-
riod (see the table, p. 159).

Are there any bright spots for
readers? One encouraging note is
that next year, 2% of companies ex-
pect to freeze salaries versus the 11%
that held off raises this year, accord-
ing to a survey of 1100 companies by
accountants Coopers & Lybrand.

Still, some readers aren’t worried
about pay increases—because
they’re more concerned about keep-
ing their jobs. “The major problems
in engineering are unemployment
and unpaid overtime,” a reader says.
Echoes another, “Job security is of
prime importance now.”

Some segments of the electronics

business are faring better than oth-
ers. Shrinking profit margins have
hit computer makers hard, which has
reverberated throughout the indus-
try. Notes a reader, “The computer
industry is in a state of turmoil for
long-established companies. Ours
has put on salary freezes to try to
pull out of [its] problems.”

Another engineer says, “My com-
pany has financial problems and can-
not pay more. I have taken a salary
cut instead of job loss.”

Mergers and acquisitions have
eliminated entire engineering de-
partments. Corporate downsizing
and more time-to-market pressure
often result in a longer work week

ENGINEERS SOUND OFF ON SALARY CEILINGS

‘EE salaries do cap in the
$60,000-range unless the EE is
some type of manager, exclud-
ing a project or team leader.’

s in past surveys, read-

ers have plenty to say

about salary compres-

sion—that is, a leveling
off of engineers’ salaries after 15
or so years in the profession. In
other professions, such as medi-
cine and law, income typically
rises in steady jumps until retire-
ment. One in three readers be-
lieves his or her salary has hit a
ceiling. Readers peg the ceiling at
an average of $63,500.

Zeroing in on readers without
management responsibilities and
the question of salary ceilings,
29% think their salaries have
topped out while 71% think that
future raises are likely. These en-
gineers are probably young, ex-
pecting plenty of growth ahead.
Up one rung, among readers su-
pervising one to five engineers,
41% think their salaries have hita
ceiling. Climbing another step,
among engineers supervising 6 to
10 people, 46% think their salaries
have hit a ceiling. A turnaround
comes at the highest level—just
22% of higher level managers,
those who supervise 10 or more
engineers, think their salaries

have leveled off. This could well
mean that these readers are man-
agers with a growth path open to
them. Still, their smaller number
adds a caveat to a hard and fast
conclusion.

When age is cross-referenced
to the salary ceiling question, of
the engineers who say their sala-
ry has hita ceiling, more than half
are 40 to 54 years old. And more
than half of the engineers who
say their salary hasn’t yet hit a
ceiling are 40 or younger.

To break through salary ceil-
ings, some engineers enter man-
agement. Nonetheless, some en-
gineers chose engineering be-
cause the technical aspects of en-
gineering rather than the idea of
managing people appealed to
them. One reader says, “The only
way to get a higher salary is to go
further into management, which
doesn’t interest me.”

Forcing a technically oriented
person into becoming a manager
can be disastrous. As one engi-
neer points out, “The current sala-
ry structure lures the best engi-
neer to move to management and
often [to become] a substandard
manager.” Another problem de-
rives from demographics that
come into play here. The number
of persons in the 30- to 49-year-old

age bracket competing for man-

agement spots far exceeds the
number of positions. As corporate
downsizing continues, a flatter
management flowchart further
shrinks the number of open spots.

As one ELECTRONIC DESIGN
reader points out, “The only way
to make a significant increase in
salary is to enter the saturated
field of management.”

Other engineers circumvent
ceilings by becoming indispens-
able to their companies. “In an en-
gineering category, you have to
offer something that others can’t.
Otherwise, you are just another
engineer,” one says.

Ceilings could also be considered
a catalyst for change. “Engineers
need to be flexible and continue to
acquire new capabilities.” says one
respondent. Remarks another, “If
I can’t break through the ceiling,
I'll probably either go out on my
own or start in another profes-
sion.” One reader agrees, “I plan to
find another profession after I hit
15 years as an engineer.”

Not all readers concur that ceil-
ings exist: ‘“They exist only in the
minds of those unwilling to work
hard and take bigger risks,” says
one reader. Others think individ-
ual talent punches through ceil-
ings. For instance:

e “] feel there is no ceiling for
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SALARY SURVEY

for engineers. One reader sums it up:
“So much work, so little time.” An-
other says, “My typical work day is
10 hours.”

Onanother front, the U. S. govern-
ment/military sector is facing a
shrinking defense budget. Indeed,
the Mercer survey shows that gov-
ernment workers are likely to re-
ceive the lowest pay raises of all eco-
nomic sectors—about 4.6% next
year. Government salaries on aver-
age are already lower than those in
private companies, readers say. One
estimates that “government employ-
ees are underpaid by 27 to 35% com-
pared to industry.” Another says,
“Federal government salaries are

those who continue to increase
their productivity, knowledge,
and value to their employer. This
cannot be measured by degree
level alone.”

® “Too many engineers expect to
be paid at a certain level for a cer-
tain degree (or number of years of
experience) rather than examin-
ing their value to the company
they work for.”

® “Ceilings imposed by industry
aren’t reflective of individual con-
tribution.”

e “All engineers are not the same.
Some have more knowledge than
others and should be paid for their
talents and contribution to the
company as a whole.”

e “In my years, I've seen too
many lazy engineers! Companies
should adopt a Scanlon” plan type
compensation package with a
floating ceiling based on quality
productivity.”

e “Self-starters who are entrepre-
neurial often make millions.”

‘Joseph Scanlon of the Massachu-
setts Institute of Technology
came up with an employee cash-
incentive program in the 1930s
and 1940s based on sharing the
savings from a reduction in labor
costs from a described standard.

E I ECCHT URASOENST G

far too low, espe-
cially with refer-
ence to high cost
of living areas.”
Keep in mind
that engineers’
salaries haven’t
risen uniformly
over the years. A

0 MUCH WORK, SO
LITTLE TIME

ingly, engineers
making higher
salaries tend to
believe they’re
paid adequately,
or 81% of those
making $60,000
to $65,000, vs.
59% of those

reader takes a
historical per-
spective as he compares salaries
with inflation rates: “I think engi-
neering salaries have just kept up
with inflation. The median salary in-
come 20 years ago is almost equal to
the median income today. So basical-
ly we aren’t getting ahead.” In a re-
lated vein, areader says the wages in
Silicon Valley “do not cover the cost
of living, i.e., housing in the area.”

Along the same lines, a reader de-
scribes his situation: From a gross
salary of $56,000, his take home net
after mandatory deductions is
$36,000; deductions eat up $20,000 or
35.7% of the gross. “The total annual
increase in all deductions alone—
tax, retirement, medical insurance,
Medicare, and so on—more than can-
cels out the approximately 4% annu-
al cost-of-living adjustment. My ef-
fective salary is thus declining each
year.”

Despite some gripes and some ex-
ceptions, 73% of the
respondents feel
their current salary
is comparable to
others’ pay for simi-
lar work within
their companies.
Comparing their
pay with what oth-
er companies offer
is another matter,
however. About
46% of readers
think their pay is
comparable while
41% believe that
they earn less than
their counterparts
at other companies.

Two-thirds of the
readers say they’re
paid adequately for
their work as an en-
gineer. Not surpris-
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making $40,000
to $45,000.
Several readers comment that age
discrimination drags down engineer-
ing salaries and diminishes the pro-
fession’s reputation. “Engineering
salaries in general are low because
managers place a low value on expe-
rience, presumably because the
cost/benefit ratio is better for a
young engineer versus an older engi-
neer,” he says. “The fact that this
kind of incomplete analysis is so
prevalent in the engineering commu-
nity seems to confirm the suspicion
that the quality of engineering is de-
clining.” Another says, “This profes-
sion gets better with age, and for its
reward gets laid off—it’s criminal.”
One way to circumvent minimal
cost-of-living raises and wage
freezes is to reward engineers for
outstanding work. A reader sug-
gests assigning a percentage of
gross revenue from a product or ser-
vice to each group involved in gener-

VARIABLE PAY PROGRAMS
ARE CATCHING ON

D ES 1 ¢ NEER




“Salespeople are often helpful,
but my industry publications
tell me more of what
I need to know.”

Your salespeople can be
effective when they get to see a
customer or prospect. But, on a
day-to-day basis, the buying influ-
ences you need to reach turn to
specialized industry publications
for more of the important infor-
mation that helps them make
buying decisions. A recent study,
conducted by the Forsyth Group,
proves it.

In the study, 9823 business
and professional buying influ-
ences were asked what sources
they find most useful in providing
information about the products
and services they purchase for
their companies. The results were
somewhat surprising. Overall,
specialized business publications
emerged as the source business
people turn to first. In other
words, trade magazines are where
business goes shopping.

Many other sources of infor-
mation, including sales represen-
tatives, direct mail and trade
shows, have their place in the total
marketing mix. But if you want to
reach the highest number of quali-
fied buyers at the lowest cost,
specialized business publications
are clearly the best choice.

For a free copy of the study,
please write to American Business
Press, 675 Third Avenue, Suite
400, New York, NY 10017,

Where business N3P
goes shopping.
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GLIMBING THE CAREER LADDER

ritical to career advancement for engineers is A
knowing when it’s time to move on or to step up !
N,

to the next level in their careers. To advance, en-

gineers need to master a set of skills and then
Engineering
management

move promptly through a transition window to a higher
level of skill, responsibility, and salary—as person A has
done. The straight arrow represents the ideal relation-
ship between experience and compensation. Deviating
from this line inhibits success.

Persons B and C have wandered off course. Both be-
came experts and their companies have compensated
them accordingly. Both people are worth more to their
current employers than in the marketplace, making
them vulnerable in a recession when many others have
their skills and are available at a lower salary.

Also vulnerable to layoffs, persons D and E have al-
lowed themselves to stagnate. Perhaps thinking that job
security depends on longevity, D and E have held the
same jobs too long. Person E can’t obtain a senior-level
position because he or she is still performing junior-level
functions. Although D has moved through the first level,
he hasn’t developed project control and supervisory

Group leader,
head

skills to qualify for first-line management.

ating it—engineering, accounting,
manufacturing, marketing, sales,
and so forth. “In short, give tangible
incentives to perform, aside from
guaranteed base salary,” he adds.

Such incentives could replace part
of engineer’s salaries. That’s what
several readers suggest: “Engineer-
ing salaries should be smaller with
total compensation related to prod-
uct revenues.” Another says “Sala-
ries should be more correlated to the
impact the engineer has on the P&L
of the product.”

Another reader notes that, “engi-
neers should receive yearly royalties
on their designs, similar to copy-
rights for songwriters or authors.”

The disparity in salaries between
hands-on design engineers and man-
agers is an ongoing source of fric-
tion. One engineer says, “The gap
between corporate manag-
ers and line managers
grows wider as the gap be-
tween incoming and expe-

work, says, “Higher-level manage-
ment is overpaid for what they con-
tribute or produce to the overall
product.” Another engineer plays a
similar tune: “Compared with what
managers or marketing/salespeople
make for controlling or selling the
products engineers create, I think
our salaries are pitiful.”

To remedy this, one reader sug-
gests a dual career track “so that en-
gineers and other technical people
can be compensated on the basis of
contribution.”

Some companies are doing just
that, though focused more on gener-
al performance. To motivate employ-
ees and reward good work by individ-
uals, an increasing number of com-
panies are adopting variable pay pro-
grams. A survey of 2700 companies
by The Conference Board, New

DID YOU RECEIVE A RAISE?

York-based management consul-
tants, showed that 76% of surveyed
companies have in place at least one
variable pay program. Most popular
are special awards for outstanding
individual effort, used by 43% of the
companies (see the table, p. 157). Fol-
lowing that are current profit shar-
ing and incentive awards based on in-
dividual performance targets.

One reader agrees with the board
survey: “All engineers must be par-
ticipants in a profit-sharing plan of
the company and all companies must
have a profit-sharing plan.”

Some readers find it irritating that
engineering salaries don’t adequate-
ly reflect the amount of education re-
quired. As one engineer puts it, “En-
gineering salaries are generally low,
especially when considering those of
less skilled, blue-collar workers.”
Another agrees, ‘“Engi-
neering salaries are low in
comparison to other pro-

rienced engineers nar-
rows,” (see “Climbing the
career ladder,” above).

Another, tapping into be-
lief that engineers are the

ones who really do the

1991 1990 fessions in the metropoli-

tan area.”
, “For the amount of
Yes 80.1 82.3 schooling to stay abreast
of technology, engineers
No 19.9 7 g are poorly compensated
relative to legal and medi-
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SALARY SURVEY

cal fields.” Most engineers have to
spend money and time to keep up
with the latest developments in their
field. Time-to-market pressures also
push engineers to keep up technical-
ly (ELECTRONIC DESIGN, June 13,
p. 117). With smaller salary in-
creases, some engineers are feeling
a pinch. “Engineers should be re-
warded with salary increases as they
improve themselves educationally.
Some companies don’t do it,” says a
reader.

The situation deteriorates further
with the recent change in the U. S.
tax code—the deduction for educa-
tional expenses has been partly elim-
inated. ‘“We have taken a hit in unre-
imbursed costs compared with man-
agers who don’t have the expense of
technical skills maintenance,” an en-
gineer says.

As a result, companies want the
courses to be task-specific, he points
out. “For example, I want to learn

0B SECURITY IS OF
PRIME IMPOR-
TANCE RIGHT NOW

more about shielding noise, but I do
not have a current project that will
pay for this external course.”

In terms of education, 52% of read-
ers have a college degree; another
29% have gone on to achieve a mas-
ters; and 5% have a doctorate. Typi-
cally, the more education readers
have, the more money they make. Of
the readers with doctorates, for in-
stance, 80% earn at least $55,000. For
readers with master’s degrees, 70%
earn $55,000 or more.

And bigger companies tend to pay
engineers higher salaries: 45% of
readers making $75,000 or more
work for companies with $1 billion in
sales. But working for a big compa-
ny may have a down side in terms of
salary. Several readers note exam-
ples of large companies sharing sala-
ry information with one another, “to
keep salaries low.”

Because just 2% of the respon-
dents are female, no conclusions
based on gender can be drawn.

ELECTRONIC DESIGN’s salary sur-
vey is based on a mail survey. On
July 9, 1991, questionnaires were
mailed to 1500 names selected ran-
domly from ELECTRONIC DESIGN’S
U. S. circulation.[]

How VALUABLE? CIRCLE
HIGHLY 544
MODERATELY 545
SLIGHTLY 546

Turn your
excess inventory
into a substantial tax break
and help send needy
kids to college.

Call for your
free guide
to learn how donating your
slow moving inventory
can mean a generous
tax write off
for your company.

Call 708-690-0010

Peter Roskam
Executive Director

P.O. Box 3021, Glen Ellyn, IL 60138
Fax (708) 690-0565

Excess inventory today.....
student opportunity tomorrow

Frankly Fenton, when | named

58,

you Manager of excess inventory,
this isn't what I had in mind.

HIJE L ECTRONTIC
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PENTON GONTINUES
COMMITMENT TO
REGYGLING

Penton Publishing's Camera
Department started recycling chemi-
cals from film wastewater 25 years ago...

long before the ecologically-smart idea was widely recognized.

For almost as many years, the Penton Press Division has been
recycling scrap paper, obsolete inventory, and printing press waste
materials. In 1991, Penton Press will recycle some 5500 tons of
paper, 9 tons of aluminum plates, and 3 tons of scrap film nega-
tives. Furthermore, the Press Division has invested $500,000 in air
pollution control equipment.

Company-wide, the recycling spirit has spread from Cleveland head-
quarters to offices throughout the country. Penton employees are
enthusiastic participants in expanding programs to re-use paper,
aluminum cans, and other waste materials.

Penton Publishing believes these practices make a significant quali-
ty-of-life difference for people today... and will help create a safer,
healthier environment for generations to come.

Penton Publishing




—Peter Roskam, Executive Director, EAL

surplus nuclear magnetic resonators gathering
dust turn them into college scholarships for
needy students.

tion.

This is just one of hundreds of exchanges
we’ve arranged between cooperating
colleges and corporations. iy

We’re Educational Assistance
Ltd. (EAL). In exchange
for college tuition for
underprivileged young-
sters, we barter all kinds of
obsolete corporate inven- ;4
tory, from air compressors to
excess hotel accomodations.

e

A Nuclear Magnetic Resonator
is a terrible thing to waste.”

So we helped several corporations which had It’s a real win-win-win situation:

—Corporate donors create scholarships
in their name and may get a tax deduc-

—Colleges improve their cash flow
and receive much-needed equipment
and services.

—Students improve educational
skills for the marketplace.

All it takes is your obsolete inven-
tory, and the determination
not to let it go to waste.

&

Educational Assistance Ltd.s

P.O. Box 3021, Glen Ellyn, IL 60138
Call (708) 690-0010




CLASSIFIEDS

DO SOMETHING BRILLIANT
WITH YOUR GAREER.

Now you can work on the BAT. It employs technology so advanced it's called brilliant.
This self-guided submunition can find, attack and destroy moving tanks and other armored
vehicles deep inside enemy territory.

The BAT is the first airhorne weapon to employ a whole new dimension of advanced
technology. And it’s a project that can do brilliant things for your future at Northrop’s
Electronics Systems Division in Hawthorne.

MECHANICAL ENGINEERING SPECIALIST
O Perform mechanical design, development and documentation of precision components
and subsystems.
O 10 years of mechanical engineering experience with low weight precision mechanisms
and high volume production, familiarity with finite element modeling and CAD preferred.
O BSME preferred.

MECHANICAL DESIGNER
O Perform detail design and documentation of precision mechanisms including electro-
optical and opto-mechanical devices.
O Will interface with related engineering organizations to transition from preliminary
design to full scale development of a high rate of production device.
O 8+ years of Mechanical CAD experience and a thorough understanding of the military
documentation requirements such as DOD STD-100 and ANSI Y14.5 is preferred.

ELECTRICAL DESIGN ENGINEER
O Perform requirements definition, concept design, preliminary design and detailed design
for embedded Digital Signal Processing and control systems, as well as system test, inte-
gration and sell-off of the resultant hardware.
O 8+ years experience in Digital System/Circuit design and BSEE or equivalent preferred.
O Additional experience in the utilization of computer aided design tools (preferably
VALID Logic Systems) for the design, simulation and analysis of the electrical system
design desired.
O Experience in the design of Application Specific Integrated Circuits (ASICs) extremely
desirable.
For immediate consideration, please send your resume to: Leilani Johnson, NORTHROP
ELECTRONICS SYSTEMS DIVISION, Dept. ED0744, P.O. Box 16, Hawthorne, CA
90251-0016. EOE M/F/H/V. USS. Citizenship Required.

Fople /%/«'7 Adanced ﬁ-c/ma/ofy Lforf—
NORTHROP

Electronics Systems Division
Hawthorne Site

BUSINESS

SERVICES

FAX YOUR ORDER! QUALIFIED CANDIDATES HARDWARE AND SOFTWARE
To Advertise in Read Penton Classifieds. WPEVEE'OPM@ENT sm;!}b?sfs
Penton C|ass|f|eds, To AdVertise, Ca” products/systems and embedded software development.

- Custom Windows V3.0 and networking software development.
- Can help with part of or handle the entire project.

FAX: (216) 696-1267 (216) 696-7000 S e Gl
- Development for LAN, Muttibus, VME, PC, MCA, and STD.
An Applied Computer Techniques, Inc.

Tel. (407) 851-2525 Incorporated 1978
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DIRECT CONNECTION ADS

L

ELECTRONIC DESIGN

DIRECT CONNECTION ADS

New Products/Services
Presented By The Manufacturer.
To Advertise, Call JEANIE GRIFFIN
At 201/393-6080

Free Circular Connector
Catalog from LEMO
CRe

LEMO's new cir- |
cular connector
catalog high-
lights expanded
shell and insert
designs. Insert
configurations
are available in
single, multi or
mixed designs
including signal, coaxial, triaxial, hlgh
voltage, fiber optic and fluidic/
pneumatic. Shell styles are available in
standard chrome plated brass,
anodized aluminum, plastic or
stainless steel.
o LEME | 7
S ELECTRONIC CONNECTORS
P.O. Box 11488, Santa Rosa, CA 95406

Phone (800) 444-LEMO Fax (707) 578-0869
LEMO CIRCLE 405

RS232 EE/EPROM, MICRO &
MEMORY CARD lSROGRAMMER $345/495

« Programs EE/EProms, Flash Eproms, ZPRams, Intel Micros, Memory Cards.

« Stand-Alone Mode for EE/EProms and Memory Card Duplication / Verify

© All 24/28/32 pin EE/EProms to 8 MBits lupgmdcahlg to 32 Megabits)
Micros:8741/A, - ,-8,-9,-51,-C51,-CS1FA/B,-52,-53,-55,-C521,-C541,9761

® Accepts ded odules: Memory Card Programming Module (Sciko
Epson) - $145, Eraser/Timer Module - $50, Gang Module (4 sockets) - $145
Simultaneously duplicates up to 5 devices in stand-alone mode (with Gang).

 Can be operated with any computer containing an RS-232 serial port.

@ User friendly Menu-Driven Interface Program for IBM-PC or compatible

o Full 1 year warranty. Customer support via voice line, fax or dedicated BBS .

INTELLIGENT ROM EMULATOR $395
o Emulates 2716 through 27512 EProms with a ~an1€ unit. Access time 120ns.
 Connects 10 the standard parallel printer port via a standard printer cable
o User friendly software. Command set includes: Load(data), Write(data),

Display(memory), Type(of EProm).Edit(memory),Fill(memory),Calculator,
Reset(tar; 1), Activate(debugging feature),Monitor(selected feature).
® Address with Halt output, Address Snapshot, Trigger input.
o Fast data loading via parallel printer port (64K bytes in less than 10 sec).
« Cascadable up to 8 units.Includes target cable with Trigger/Reset/Halt clips
® CMOS (stand-alone) model with rechargeable NiCad battery backup: $495
MC/ VISA / AMEX Call today for datasheets!

| T | B&C MICROSYSTEMS INC.
750 N. Pastoria Ave., Sunnyvale, CA 94086 USA
- TEL:(408)730-5511 FAX: (408)730-5521

B&C MICROSYSTEMS CIRCLE 402

Little Giant™

New! Tiny Giant™
C Programmable Controllers

Develop your
products fast! Use
our miniature con-
trollers with paral-
lel 1/O, solenoid
drivers, A/D and
D/A converters,
real time clock,
watchdog, LCDin-
terface, RS232/485 serial ports, built-in power sup-
ply and much more! Applications range from indus-
trial control to data acquisition. Our $195 interac-
tive Dynamic C™ development system makes
programming easy. We also have design-your-
own-board core modules as low as $59 in quantity.

Z-World Engineering
1724 Picasso Ave., Davis, CA 95616 USA
Tel: (916) 753-3722
Regular Fax: (916) 753-5141
Automatic Fax: (916) 753-0618
(Call from your fax, request data sheet #18.)

Z-WORLD CIRCLE 411

b

‘“The Best 8051 Emulator”’

5 ft. cable

8051

PC based emulators for the 8051 family

8031, 8032, 8051, 8052,

552/562/652/851, 80532, , 8344, 751

752, 8751, 8752, DS5000 + CMOS ... more.

B PC plug-in boards or RS-232 box.

W Up to 33 MHz real-time emulation

W Full Source-level Debugger wicomplete C-variable support

W 64 bit wide, 256k deep trace, with time stamp.

B Bond-out/hooks pods for 8051, 83C552, 83C451, 83C652,
83C751, 80C515/80C517, 83C752, 8XC51FA/FB/FC, and more.

Prices: 32K Emulator 8031 $1790; 4K Trace $1495" (‘Us only)

CALL OR WRITE FOR FREE DEMO DISK!
Ask about our demo VIDEO

51 E. Campbell Avenue | Call 408-378-2912
n DH U Campbell, CA 95008 Nohau's 24-hour

FAX (408) 378-7869 information center to
CORPORATION (408) 866-1820 receive info via your FAX|

SEE EEM 91/92
Pages D 1300-1303

PLEASE SEE US AT WESCON BOOTH #460 CIRCLE 403

Analog Circuit Simulation
SPICE FOR THE PC

Dptions 15
Grid

Show Grid
Zoom

i SAMPLE CIRCUIT

- Schematic Entry - SPICE Simulation
« Model Libraries «Waveform Graphics
Intusoft has it all at an Affordable Price!

(" INTEGRATED, EASY TO USE SIMULATION ENVIRONMENT, FEATURING:
| A powerful SPICE (IsSrice) simulator performing AC, DC,
‘Translent Noise, Fourier, Distortion, Sensitivity, Monte Carlo,
|and Temperature analyses, Extensive model libraries,
Schematic entry, and Waveform processing. Starting at $95 for

IsSrice, complete systems are avarlable for $890.

Call Or Write For
Your Free Demo and

Information Kit!

Tel. 213-833-0710
INTUSOFT

&= P.O.Box 710 San Pedro,
intu=soﬂ CA 90733-0710

Fax 213-833-9658
CIRCLE 414

Over 300 Prototyping Adapters

e Adapt-A-Boards ™ make it easy to adapt standard or
high-density prototyping boards to a variety of packages.
 For all package types: LCC, PLCC, PGA, PQFP, SDIP (shrink
DIP devices), SOIC and more!

® Bottom configurations adapt to wire wraps or solder tail
pins. Boards conform to Mil-C-45204.

® Quick turnaround on custom engineering services, if
needed. For a free catalog, contact:

Emulation Technology, Inc.
2344 Walsh Ave. Santa Clara, CA 95051
Phone: 408-982-0660 FAX:408-982-0664

EMULATION TECHNOLOGY CIRCLE 400

™

GRAYBOX'
ELECTRONIC INSTRUMENT ENCLOSURES

““Perfect. ..
jllSt what I've

* Reasonably priced

* Wide range of stock sizes

* Readily customized by you or us

* Shortens time for prototyping and production
* For literature, pricing, and No-Risk Offer, call

800-847-3535

Anywhere in the US or Canada

LANSING

Copyright © 1991, Lansing Instrument Corp., P.O Box 730, Ithaca, NY 14851-0730

LANSING CIRCLE 410

High Performance
Lexan® FR700 Film

For Barrier Insulation
* UL94 V-0 rated at .010" ® High heat resistance of
275°F » Excellent dielectric strength ® Easy
fabrication-sharp folds, intricate die-cut shapes ®

Competitively priced ® Call for free information:
(800) 451-3147
GE Plastics
Structured Products

® Registered Trademark of GE

GE PLASTICS

CIRCLE 407
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— CHIPSHIP

For Safely Shipping and Transporting your
Circuit Components

T

These double folded, crushproof, shock and vibration resistant IC
mailers with ESD protection are a low cost, time saving solution for
transporting small quantities of components. Complete with bonded
anti-static foam cushioning and high grade conductive foam inserts,
they are available with and without EMI/RF! foil lining

JDR Microdevices®

2233 Samaritan Lane, San Jose, CA 95124

4% MODULAR CIRCUIT TECHNOLOGY

Universal
Programming System
Programs EPROMS, CMOS EPROMS,
EEPROMS, Microprocessors, PLDs,

Bi-Polar PROMS, PLDs, EPLDs, EEPLDs,
FPLs, PALs, GALs, PEELs and Logic

"Tango-PLD is the price /performance
leader in logic design tools."

"I regularly put this Tango-PLD is a universal
program through its paces. | PLD design tool with
It's inexpensive and works sophisticated features
wreal. ' ling 2 X y :
greal. I'm telling as many | i ey ding schematic entry
friends as | can that "Clike" I g 2
Tango-PLD is the best or K ~HIKE : anguage
value in design options. Its
program affordable price includes
iy ';"‘h]“ ‘f’ﬂ‘f great documentation and
/ design o X el
o weron | t€Ch support and a
Chiel Engincer | money-back

guarantee.

lango

‘ prae 5 1 Casaoy reas | o Seq_uencers. Test_s TTL and CMOS devices, et il i S
B s Static and Dynamic RAM. S Ly
[ chipsnip™ 800 Standard | § 295 5699 free PLD design evaluation package
Crpshprvagg | ST S8 T S E Tvas MOD-EMUP .........iccninriniianes
Cm:sm:w 900 s:mam $380 | PLCC and Gang adaptors available 809 488'0680
chpshpege [P HITIR W W B R R TS 619 554-1000 » FAX: 619 554-1019
iTOI __10 tox®y Wewlon Wghionds MA_02te! B e R Tr . S 6825 Hlanders Deve » San Diego, CA 92121 » USA
b 800-538-5000 S825 Handers v » e Do C o 211+ 180
iTOI ENTERPRISES CIRCLE 404 JDR MICRODEVICES CIRCLE 406 ACCEL TECHNOLOGIES CIRCLE 401
HOW TO
FREE! WRITE FOR
120 =
Page N
Catalog
“Optics
for
Industry”
COAX/TWINAX/TRIAX INTERCONNECT

ROLYN OPTICS supplies all types of “Off-the-
Shelf” optical components. Lenses, prisms, mir-
rors, irises, microscope objectives & eyepieces
plus hundreds of others. All from stock. Rolyn
also supplies custom products & coatings in pro-
totype or production quantities. Write or call for
our free 120 page catalog describing products &
listing off-the-shelf prices. ROLYN OPTICS CO.,
706 Arrowgrand Circle, Covina, CA 91722,
8 18) 915-5707 & (818) 915-5717. TELEX: 67-
380. FAX: (818) 915-1379.

ROYLN OPTICS CIRCLE 409

COMPONENTS AND ACCESSORIES

Trompeter's 80-page T18 Catalog! 1000+ interconnect
components and cables. Indexes for Broadcast, Telecom
and Military applications and a quick Reference Product
Guide. Technical paper “Electronic Systems Wiring and
Cable”. Cable Tables expanded to 800+ cables. Our
newest products! Quality connectors, patching products,
cables and cable assemblies. New look! Easier to use!
Trompeter Electronics, Inc.

31186 La Baya Drive,

Westlake Village, CA 91362-4047

Phone (818) 707-2020 Fax (818) 706-1040

TROMPETER CIRCLE 412

ON

BOARD LEVEI. HIGH-
CURRENT CONNECTORS

¢ High current, low e Blind mate
voltage drop capability
e Power distribution e Standard DIP

applications footprint
* Boardto-board e Parallel or perpen-
conﬁgurotions dicular modules

P.O. Box 1885, Fremont, CA 94538
nowcls rmwmcrm cowmv PH. (510) 490-4200 « FAX (510) 490-3740

ELCON IRCLE 408

ELECTRONIC DESIGN AUTHOR’S GUIDE
Thinking of writing a technical article for publication in
Electronic Design? This 12-page brochure contains just
about everything you need to know about the process:
submitting the outiine, tips on writing the manuscript,
preparing the artwork, and more.

ELECTRONIC DESIGN
611 Route #46 West
Hasbrouck Heights, NJ 07604

ELECTRONIC DESIGN

EPROM PROGRAMMER
s vi >

2 foot cable

40 pin ZIF

« 2716 to 4 Meg

« Programs 2764A in 10 seconds
16/32 bit split programming

» Menu driven software

* No personality modules required

* Adapter for 8748, 49, 51, 52, 55, TMS 7742, 27210,
57C1024, and memory cards

* 1 year warranty * 10 day money back guarantee

* Made in the U.S.A

For more information, call (916) 924-8037
EMPDEMO.EXE available BBS (916) 972-8042

NEEDHAM’S ELECTRONICS
4539 Orange Grove Ave. * Sacramento, CA 95841
(Monday - Friday 8:00 a.m. - 5:00 p.m. PST)

NEEDHAM‘S ELECTRONICS CIRCLE 413

e
VISA
———

YOUR
AD

HERE

Here's all you have to do:

m Send a B/W or 4C glossy photo.

m Include 13 lines of copy.
(37 characters per line)

m Write a headline of 32 characters or less.

We do all the rest.
No production charges.

We also accept camera-ready art.
Ad size 23/16” wide X 3” deep.

ELECTRONIC DESIGN




PENTON CONTINUES
COMMITMENT TO
RECYCLING

Penton Publishing's Camera Department started
recycling chemicals from film wastewater 25 years
ago...long before the ecologically-smart idea was
widely recognized.

For almost as many years, the Penton Press
Division has been recycling scrap paper, obsolete
inventory, and printing press waste materials. In
1991, Penton Press will recycle some 5500 tons of
paper, 9 tons of aluminum plates, and 3 tons of
scrap film negatives. Furthermore, the Press
Division has invested $500,000 in air pollution
control equipment.

Company-wide, the recycling spirit has spread
from Cleveland headquarters to offices throughout
the country. Penton employees are enthusiastic
participants in expanding programs to re-use
paper, aluminum cans, and other waste materials.

Penton Publishing believes these practices make a
significant quality-of-life difference for people
today... and will help create a safer, healthier envi-
ronment for generations to come.

Penton Publishing

VGXD's and
PHASE-LOCKED-LOOP-VCXO

VCXO's Series M2000
1MHz to 67 Mhz

ECL
CRYSTAL OSCILLATOR

M1400-100M
MF ELECTRONICS CORP
e 059

of the crystal. Typical uses are in T1 (12.352 MHz), DS3
(44.736 MHz) and Sonet. VCXO's are now available with
ECL output.

Reference | SR Frewency
Frequency

With MF VCXO's, since the specification is computer-tested over
the full operating temperatures, you can be assured that the
specified frequency- deviation is what you get for capture range.

Control Voltage Deviation
M 2001 0.3 10 10V +175 ppm
M2002 0.2t0 4V + 75 ppm
M2003 03t 10V +300 ppm
M2004 0.3t0 10V +125 ppm
M2005 1.0to 4V + 75-300 ppm
M2006 0to5V +150 ppm
M 2007 05to 4.5V +250 ppm

PHASE-LOCKED
LOOPNCXOS . [T (s
Series M2010, M2015 v

This is the complete loop, including the phase-comparator and
the VCXO, in just one package. Add the dividers to match the
frequencies. Oscillators from 10 to 30MHz.

PHASE-LOCKED
LOOP-VCXO0

o:!

Frequency Range

M2010 +125 ppm
M2015 +150 ppm

M F Electronics has
received the coveted

Outstanding Supplier
Award for 1991

from SiliconGraphics.
CIRCLE 267 FOR U.S. RESPONSE

ITIESELECTRONICS CORP

10 Commerce Drive
New Rochelle, NY 10801

914-576-6570 Fax: 914-576-6204
CIRCLE 268 FOR RESPONSE OUTSIDE THE U.S.




A few thousand words about...
HYPERSIGNAL-WINDOWS™

Comprehensive Advanced Engineering Environment
for Engineers and Scientists.

Edit View Graph Display Operations Settings DDE Help

|, R E === S R

KAWAYE FORMIPAR HAWAVEFORMIEISY. TIM
¢ WL R AMALYSIS|
ConTamns PowERRVL . YEFORMINOISEF TIM
BLacxk - Dintram. Camaim, e

HAWAYE FORMISAWIT DO

s 3|

ReaL-Timz  SPecrrum
AN‘\hB'&’-Z'l. T 10 MAKRZ
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— Hypersignal-Windows Spectrum Analyzer

File Trace 1 Trace 2 :;;(’f"l':" l)lli ”J‘Iqilg

% Trace 1 Control
| = & =
Z = = =
i > (5 1 = For a few more words, including
catalog and demo disks, contact:
{ , [ = [
) -i 77777777 7- l i -’
j\ = = p—
3 : Tiace 2 Control Hyperception, Inc.
PN - 9550 Skillman LB 125
P e Bl bud [ Mo ([ |:.] = = Dallas, Texas 75243
| | o | ol e g [ phone (214) 343-8525

| o fax (214) 343-2457
International Representatives:

GERMANY-Electronic Tools, phone:(02102) 841013, TLX 1631 +BTX 021028410131+, fax: (02102) 841000*UK, IRELAND-Loughborough Sound Images, LTD.,
phone:(0509) 231843, TLX341409 LUFBRA G.fax: (0509) 262433* FINLAND-ITT, phone: (90)739 100,TLX 121450 MultiKomponent, fax: (90) 712 414* FRANCE -
BORES Technical Sales, phone: CC44 (0483) 740138, fax: (0483)740136*DENMARK - Assentoft Electronics, phone: (06) 16 29 26, fax: (86) 16 20 12*ISRAEL - IES
Ltd., phone: (03) 7510927*TAIWAN, ROC-EXARTECH International Corp., phone: 5372201~3,fax:(02) 5422689,TL.X:26173 EXARTECH

CIRCLE 137 FOR U.S. RESPONSE CIRCLE 138 FOR RESPONSE OUTSIDE THE U.S.
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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 (typ)
switches with built-in driver, available in pc plug-in or SMA connector models,
from only $19.95. So why bother designing and building a driver interfa Absorptive SPDT Reflective SPDT
further complicate your subsystem and take added space >an YSWA-2-50DR YSW-2-50DR
specify Mini-Circuits' latest innovative in / ZYSWA-2-50DR ZYSW-2-50DR

Check the outstanding performance e units...high isol Frequency dc- 500- 2000 dc 500 2000
excellent return loss (even in the “off" state for absorptive models) 2) 500 2000 0

Loss (dB) 1.1 1.4
|solation (dB) 42 31
i 7 1dB Comp. (dBm) 18 20

and-reel format (1500 units max, 24mm). All models S REII (eockm) {’[,»J;‘
are available for immediate delivery with a one : 4 \
guarantee

3 3 3
>0DR (pin) YSV 50DR (pin) 1
>0DR (SMA) 59.95

m M i 0 i » c i rcu it & CIRCLE159 FOR US. RESPONSE  CIRCLE 160 FOR RESPONSE OUTSIDE THE US.

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

finding new ways
setting higher standards

F141 REV (



40:MHz

MADE EASY.

40+MHz CPU Register 6 ns _v ~ PLD5ns

&, PLDecoder 6 ns

ln"r OJUCing Pl DecaderS. Programmable design convenience.

Design is eased by PLDs developed specifically to
Taking systems to 40 MHz and beyond has become ~ implement memory decoding. Easier than using
a whole lot simpler with these new, function-specific standard PLDs. Much easier than gate arrays.
BiCMOS Decoder PLDs. For RISC, including our

highest performance SPARC processors, choose the Cheaper SRAM.
input-registered versions to capture addresses quickly. Since our decoders save you so much time out of
For CISC, such as 80X86, we offer output-latched the “memory access cycle” you have options. Go for
versions that optimize system performance. Choose a faster system. Or, at a given speed, use slower, less
simple addressing versions at 6 ns for fastest performance, expensive SRAM. In 40 MHz systems with large SRAM
or 7 ns bank select or byte-write versions to suit your requirements, the savings can really add up.
application precisely. Call our information hotline.
Fewer parts, faster performance. Get our application notes on the CY7B336-9

One PLDecoder replaces older, multiple-chip solu- family, product profile, PLD Brochure

tions, to save money and board space. PLDecoders are  and a terrific Data Book to boot.
optimized for speed, using an ECL speed path. BICMOS

technology helps save on power. They are specialized for PLD Hotline: 1-800-952-6300.
decoding, with the required latches or registers on chip  Ask for Depf, C3U.

for top performance, and non-essential functions

stripped away. As a result, you get optimal perfor-
mance, to go to 40 MHz, and well beyond.

*(32) 2-652-0270 in Europe. ©1991 Cypress Semiconductor, 3901 North :::‘-At .
First Street, San Jose, CA 95134. Phone: 1 (408) 943-2600, Telex: 821032 — CYPRESS
CYPRESS SNJ UD, TWX: 910-997-0753. SPARC is a registered trademark of &

— S
SPARC International, Inc. Products bearing the SPARC trademark are based e ; SEMICONDLICTOR

on an architecture developed by Sun Microsystems, Inc.
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