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WORLD’S SMALLEST POWER
SUPPLY FOR PORTABLES

Load & Power Management System Has 7 Supplies In One IC!

Maxim's new MAX714-MAX716 combine up to four +5V low dropout
switching regulators and power-supervisory functions
shutting down inactive subsystems in your portable equipment

linear regulators, three DC-DC
all in one IC! Save power and extend battery life by
Each of the 7 voltage outputs from MAX716 can

be independently turned on and off digitally. Efficiency remains at a high 83% with both light and heavy loads
And, they interface with portable computer chip sets from Intel (386SL), VLS| (Scamp Power Management Unit), and
Chips & Technologies (82C63)

ORDER A FULLY-ASSEMBLED EVALUATION BOARD

AC/DC ADAPTOR*
MAIN BATTERY*

(5 NiCad CELLS) 3
+3V BACKUP BATTERY* ————3»

DIGITAL POWER-LINE
CONTROLS
(ENABLE/DISABLE)

LCD-CONTRAST
DIGITAL CONTROL

AC ON

MAXIMN
MAX716

TN

POWER-FAIL LOW-BATTERY
RESET WARNING

OouTt:
ouT2:
OUT3:
0ouT4:

ouTs:
(TO FLASH MEMORY)

0OUT6:
(ADJUSTABLE LCD POWER)

ouT7:
(MODEM POWER)

+5V AT 100mA
+5V AT 500mA
+5V AT 500mA
+5V AT 500mA
+12V AT 60mA

-5V TO -26V AT 40mA

-5V AT 80mA

A complete MAX7 16 Evaluation Board contains an entire supply for portable load and power management

Choose the Best Supply for Your Portable!

¢ 83% Typical Efficiency

4 35uA Standby Current

4 Backup Battery Switchover
4 Low Voltage Warning

¢ Digital LCD Contrast

4 Space-Saving DIP and SO
Packages

+5V To +15V DC-DC
Converter Delivers 30W
~ 1n

POWER SUPPLIESGbIAN w00 @

—_—amaxum

D|str|buted by Arrow, Bell/Graham, EImo, HaII Mark Nu Horizons, Ploneer and Wyle. Authorized M mT Q( {w e
) 730-8093; California & o /
(60 H 778-5353; Florida

(319) 393-2232; Kansas, (816) 436

Minnesota, (612) 941-9790; Mis
(408) 248-5300; New t
N. Carolina, (919) 851-0010; Ohio, (21
W. Pennsylvania, (614) 895-1447; S. Carolin

{fampshire, (617

Includes:
To receive your free

(408) 248 ‘Mf)(‘ (61
(30? 426-4601, (40 ") 8
~()~va Louisiar

MAX714 MAX715 MAX716
+5V Outputs 2 3 4
+12V Flash Memory Output v v )
Inverting Switching Reg. -5V - v v
051\1/1:)?1!26\/ Adjustable LCD v v v
Pin Count 14 24 28

FREE Power Supply Design Guide

ppi, (205) 830-04
) 329-3454; Ne

Virginia, (301) 644-5700: Washington (206) 823-9535; W Virginia

(514) 337-7540
* Not included with the

Evaluation Board

8-8021, (714) 261-

Application Notes

40

. 00 (6 \11 7
6) 659-9224, (513) 278-0714, (614) 895-1447; Okl
919) 851-0010; Tennessee, (404) 447

(513) 278

¢ Data Sheets ¢ Cards For Free Samples
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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A question for designers who aren't yet
using high-pertormance uPLDs.

y the big delay?

Ever feel like your system designs aren’t quite up
to speed, so to speak? It’s probably not your fault.
Because PLDs have typically forced designers to
sacrifice performance to achieve higher integration.

But not any more.

Now, with Intel’s uPLD family of

10ns rogrammable logic devices

1sns | can finally achieve the higher inte-
EP610 iéns gration you need —with the low
> s | K tal px:()pagzltion delay you want.
5 In fact, with tpp, figures as low as
10ns, Intel’s 16-macrocell 85C060

©1991 Intel Corporation. All product names are trademarks of their respective owners.

*Propagation Delay

and 24-macrocell 85C090 are, without question, the
fastest integrated PLDs in the industry:

So what are you waiting for? Call (800) 548-4725
and ask for Literature Packet #1AS81.

We'll send you everything you need to know
about how to improve system performance.

Without delay.
intel

The Computer Inside:
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i386. Except it's faster. Burns less
power. Costs no more. And it's avail-
able now.

It's Also More Power

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

[t looks like a mild mannered 386.In fact, can transform any ordinary 33MHz system

it is: A genuine, plug-in replacement for the mto an invincible, 25% faster, 40MHz Am386
i system. So you can easily offer the

world's fastest 386 performance.

! It's not only super-fast, it's also

The Am386DX-40 microprocessor  raremians  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 ‘
everyone, and available at surprisingly low ‘

ices. How's that for Truth, Justice and . g
B R Advanced Micro Devices
So find a phone booth and call AMD “We're Not Your Competition”
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TECHNOLOGY 37 CUT PRODUCT SIZE AND COST WITH MIXED-SIGNAL ASICS

ANALYSIS Bet the competition six ways: Put your next analog or mixed-signal circuit or
system on ASICs.

45 WESCON PREVIEW

Applied technology dominates conference papers at Wescon.

COVER 63 FPGAS MIRROR MASKED GATE-ARRAY ARCHITECTURE

FEATURE Using antifuse programming for gate-array density and flexibility, an FPGA
family also delivers masked-array performance.

DesieN 75 CUT I/0 TRANSFER DELAYS BY ADDING AN I/0 CACHE

APPLICATIONS when the main-memory cache in Unix servers is supplemented with an I/0
cache, system throughput and efficiency go up.

94 GOOF PROOF YOUR INPUT CLOCK CIRCUIT

Remove the problems associated with switching clock sources.

PRODUCT 157 CORE CPU AND CELLS EASE X86 DESIGN
INNOVATIONS , large library of macrocells and core CPUs compatible with the 8- and 16-bit
X86 family lets users customize chips that run PC software.

160 COMPUTER POINTER CONTROLS 3D IMAGES IN FREE SPACE

Screen displays follow hand movements sensed by tiny internal gyroscopes.

167 VHDL DESIGN TOOLS SPAN SPECIFICATION TO TEST

Top-down design software generates behavioral VHDL from a graphical
ASIC spec to simplify first-time system-level success.
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14 EDITORIAL

18 TECHNOLOGY BRIEFING
Memory drives analog IC technology

23 TECHNOLOGY NEWSLETTER

e Optical interconnects target paral-
lel CPUs

e Kuropean ASIC vendors ink sec-
ond-source pact

e Bright LEDs light up T-bird
trademark

e More R4000 partners unveil CPU
plans

® Benchmark gages file-server
performance

e Positioning system cuts servo-
writer cost

e Comdex shows off graphic
accelerators

27 TECHNOLOGY ADVANCES
® 3D flux path heightens brushless
de traction-motor performance

e Computational fluid dynamics de-
tects thermal problems in electronic
systems

e Color-recognition system distin-
guishes more colors, more accurate-
ly and faster

e Stripline connector system holds
down ringing

Jesse H. Neal Editorial
Achievement Awards:
1967 First Place Award
1968 First Place Award
1972 Certificate of Merit
1975 Two Certificates of Merit
1976 Certificate of Merit
1978 Certificate of Merit
1980 Certificate of Merit
1986 First Place Award
1989 Certificate of Merit

E L E GO TORSOENTISE

97 High-performance packaging in-
creases system speed and density
108 Packaging

117 Shielding

123 Materials

128 Power

129 Interconnects

130 Passives

132 Switches & Relays

135 New Literature

139 IDEAS FOR DESIGN
e Circuit simulates contact bounce

e Microcontroller supervisor never
fails

e Spare lamp turns on automatically

147 QUICK LOOK
e Tales from the Skunk Works

e Perspectives on Time to Market:
When problems are uncovered dur-
ing testing

e Portable PCs tap a strong market

e When you pick a supplier for a
CAD/CAE system, what is most
important?

153 PEASE PORRIDGE
What'’s all this reunion stuff,
anyhow?

NEW PRODUCTS

170 Communications

Ethernet chip set covers all 802.3
applications

Data/fax/voice modem chip set
eliminates all external logic

174 Digital ICs

175 Computers & Peripherals

176 Packaging

178 Instruments

183 Computer-Aided Engineering
185 Computer Boards

186 Power

189 Analog

199 INDEX OF ADVERTISERS

201 READER SERVICE CARD
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e Special Report: VHDL—Problems
loom, but solutions are at hand

e Special Section: Test & Measure-
ment Update—Communications
Test Equipment

e First details on new sleep-mode lin-
ear circuits

e A new super-intelligent digital
multimeter

e New design tools for FPGAs

e Getting F-V converters to settle
fast—without ripple

e Developing tests that meet new
communications standards

e The emerging applications for pi-
ezoelectric-film sensors

e PLUS:

Ideas for Design

Pease Porridge

Technology Advances

QuickLook

Oops, a typo. In our October 24 issue, on p.
24, we called out the part number for the
single-chip AT controller from ACC Micro-
electronics as the ACC2146. It should have
been the ACC2046, as indicated correctly
further down in the story.

Also, on our cover in the same issue, the
SPT7912 was inadvertently transposed to
read as SPT9712. The story inside correctly
called it out as SPT7912. ED
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Since we're one of the
largest memory suppliers
in the world and the
Samsung SRAM program
is one of the best, our
advertising agency thought
we should find a more
dignified way to get our new
fast 1-megsinto your hands.

actor, Inc., 1991

3725 No. First St., San Jose

But we know that once
you try them you'll buy
them. And we believe these
guys are, once again, over-
thinking. So: free SRAM
1t 1s.

Our fast 1-megs run at
20 ns and are in full produc-
tion in large quantities now.

CA 95134

OUR ADVER
RECOMMENDED AGA

20 ns I-MEG SRAMs FROM SAMSUNG

Part Organization Features

KM641005° 256K x 4 Separate 1/0
KM641001° 256K x 4
KM681001° 128K x 8
KM611001° IM x 1

Like our 256K and 64K
parts, which we’re sampling
now and will have in full
production Q1 1992, they're
part of our major SRAM




TISING AGENCY

INST THIS APPROACH.
!

commitment. We use our
formidable DRAM capac-
ity to make them.

All parts are in DIP and
SOJ. Our new 256K and
64K chips run at 15 ns.

So if speed, technology,
superb breadth of line, and

state-of-the-art parts aren’t

Part

KM64258B
KM64259B
KM64260B
KM68257B

KM61257A°

KM64257A
KM6466B°
KM6465B°
KM6865B

Avadable now

enough for you—maybe our

free chip offer will be.

CIRCLE 244 FOR U.S. RESPONSE

Organization Feat

64K x 4
64K x 4 Sep
64K x 4 Sep
32K x 8

256K x |

64K x 4
16K x 4 Out
16K x 4
8K x 8

Output Enable

I5ns256KANDthSRAMsFROMSAMSUNG' ; \\hen it won't matter

wures

what the agency thipks.

1/0, High Z
1/0, Low Z

4 FREE FMEG SRAM
A - 423-736F
Ok 408 Q547229

put Enable

¢{SAMSUNG

Technology that works for life.
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SCSI - bus Analyzer/Emulator
m SCSI 1 & 2 FAST Support, overj18 Mhz tracing capability.
m REQ-ACK recording, all four edge.
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.

o (415) 322-5322
AN )

Fax: (415) 322-0455
CORPORATION 115 Constitution Drive,

Menlo Park, CA 94025 USA
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Tired of wasting boar: ce on an expensive, space guzzling DC/DC Converter?
Check-out the new HPR7XX Power Convertible. It is unbelievably small and sleek
with 5 Watts of isolated

output power. This is a
turbo charged SIP - only 2.22" long and .35" wide.
You get 16 Watts per cubic inches of unregulated power under the hood.

The HPR7XX is no big ticket item either. It is priced less than DC/DC Converters
twice it's size and with less output power capacity - only $20 in O.E.M. quantities.

This high-performance model drives as great as it looks with an efficiency rating of 80%
Take it for a spin, you will have no trouble finding a parking spot on your board

For the dealer near you:

Call 1-800-548-6132

Fax 1-602-741-3895

Write P.O. Box 11400 Tucson, AZ 85734

BURR-BROWN®

ark of Power Comvertibles Corporation, Your Partner in Quality
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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.

erformance than other serial >
CPU overhead per character p - ¢ ol ; The next generation datacom controllers:
A SVic communications controllers. Firmware | | RISC : :
sync l albe The CL.CD2400 even saves ROM o An on-chip RISC processor gives you the
1,660 ns : s = [ intelligence to achieve more performance
. development and debugging Four multi-protocol channels let you choose
time, zmdrl()w?rs development St ' s weic] | from all asynchronous and synchronous
expense. Our fast, flexible, double- | |pis e protocols. An integrated 32-bit-address
ore - terface A
buﬂ.el.(,d DMA 1.11(11\( s buffer olus DMA e weich |- DMA controller, integrated interrupt
chaining and circular queues ‘;f’&"m RMV mvessmaori ] |- controller and on-chip FIFOs for each channel
: é 1
CPU overhead per packet |  easy to implement. An append interface | | FFs e give fast /0. Sophisticated character- and
- logic ;
28,300 mode makes DMA efficient for o ¥ | frame-processing features make this the
o ns . »
- o async applications as well. most efficient controller on the market
Interrupt or DMA operation is e e e e e e e
Other . Se I = ‘ }‘ ,( l_ . . . . _l
Sl selectable on a per-channel, For freeproduct information and technical comparison
5,400 ns

Controllers per-direction basis. The |

CL-CD2400 even has much | ‘ d | | 1_ 800-9 5 2- 6300 |
The CL-CD2400 has more intelligence for sophisticated 1NOre flexible lmvn('y I‘(’({llil'l‘- g

error checking, special character matching, address e, % I 2 W T e ‘
recognition and automatic DMA management — ments than other controllers. I_ [\bk f()l dept Ll)‘g()

with 1/7th the overhead*

1991 Cirrus Logic, Inc., 3100 West Warren

e, Fremont, CA 94538 (4
*Overhead measured in an X.25 application. CPU ¢ d

head measured on PC

15) 623-8300; Japan: (81) 4
C atible. Cirrus Logic

pore: (65) 358

(44) 344-780-782




The 29K Family.

-~ Am29005
Low-cost 32-bit
RISC processor

Am29000
Original 32-bit

RISC processor

Am29050

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

32-bit RISC processor
with 8K cache and
Scalable Clocking technology.

~ Am29035

P oL pocessor

programmable bus sizing

It's all in the family—the 29K™Family, that New family members push the performance
is. All the performance you need in a 32-bit envelope further: Our Am29030™and Am29035™
embedded RISC processor. And all the support  processors offer advanced features like large
you need from our Fusion29K* Partners,to bring  on-chip caches, Scalable Clocking™technology
your products to market faster than ever. and programmable bus sizing—which ease

The 29K Family is the 32-bit embedded RISC design and lower system costs. With additional
architecture that keeps your performance high ~ family members on the way.
and your system costs low. And all 29K Family The 29K Family also has the best embedded
members are binary compatible, so your soft-  RISC support available—the Fusion29K
ware runs on each device, without modification. Partners.The Fusion29K Partners include over
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Advanced Interconnections
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80 leading independent hardware and software
vendors and consultants prepared to shorten
your design cycle.

Together, they offer hundreds of develop-
ment tools to get you to market quickly: Every-
thing from compilers, debuggers, emulators,
and logic analyzers, to complete application
solutions.

So call AMD at 1-800-292-9263 Ext.3
for information on the 29K Family, or a Fusion29K

CIRCLE 84 FOR U.S. RESPONSE

Al TOMA TION”

DP Tech

Quintar’

E BlOMA“ON Graphics Resource Group
Metaware* A

Network Research

O REL F_‘*-E International

cygnus

PRI -

Capricorn Systems

Bildbehandling
GSI Techsi

B pugat & 10GIC MODELING FUJITSU

product catalog or newsletter. You'll find all the
support you need in one big happy family.

L

Advanced Micro Devices

901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088 © 1991 Advanced Micro Devices, Inc
29K and Scalable Clocking are trademarks and Fusion29K is a servicemark of
Advanced Micro Devices. All other brand or product names are trademarks or registered
trademarks of their respective holders
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INTERCONNECTION

MULTILAYER
PC BOARDS

CACHE

—FAST SRAMs.

— CMOS ASIC CONTROLLER MEMORY

GRAPHIcS/
MULTIMEDIA

CUSTOM
CLOCKS

- ASIC MACROS

= MULTICHIP MOPULE

— CMOS ASICs

CPU/ LoGIC

- 41-SERIES

NETWORKING

INTERFACE ICs

BUS INTERFACE/
PERIPHERAL LOGIC
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today’s fastest CPUs.

That's AI&I
“Customerizing”

“Customerizing” means providing
the component solutions and sup-
port technology your systems need
to help keep pace with CPU speeds
up to 50 MHz and beyond.

Faster CPUs demand higher-

Cache Solutions
Microprocessor-specific, fast
SRAMs for 10 to 15 ns cache tag

and data.

And a proven ASIC capability for
differentiated Cache Controllers.

32Kx8 12 ns SRAMs

125 MHz FPGAs

400 Mbits/s Interface ICs

performance cache, I/O bus,
peripheral logic and interconnect:
bigger, faster, denser, smarter. We
have what it takes to close this CPU
I/O gap, while reducing chip count
and development costs.

CPU/Logic and Bus Solutions
Industry-pacing submicron Stan-
dard Cell CMOS ASICs for high
speed, highly integrated core logic.

ECL ASICs with up to 2.2 GHz
/O buffer speeds and delays
under 140 ps.

High speed bus interfacing
with 200-400 Mbits/s 41-Series
Interface ICs.

And custom clocks to meet the tight

timing specs of today’ fastest CPUs.

Interconnection Solutions
Up to 22-layer PC Boards with
5 mil line density.

And Multichip Modules that
can reduce interchip delays to
under 1ns.

AT&T also provides Application
Teams to work with your team,
along with the expertise of AT&T
Bell Laboratories.

For more about AT&I’S
“One-Stop-Shop Solutions;” get
our PC/Workstation Solutions
brochure.

Just give AT&T Microelectronics
acall at 1800 372-2447, ext. 636.

In Canada, call:

1800 553-2448, ext. 636.

=—= A&l
== Microelectronics

’
A CIRCLE 110 FOR U.S. RESPONSE
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LCD Proto Kit

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

240 x 64 Kit provides
pixel serial inter-
Supertwist face to IBM
LCD PC for quick
mounts prototyping.
directly Board also
onto supports
CYB003 displays up
proto- to 240 x 128
typin: pixels.
board.

Interface to

6 soft keys or
4 x 4 key matrix.

Dial 0-25k
ohms for LCD
contrast.

The
CY325
LCD
Windows
Controller
provides
parallel or
serial high-
level control
of Instrument-
size LCDs. Up
to 256 built-in
windows support
window-relative
text, bargraphs,
waveforms, and
plots. Text and
graphics are main-
tained in separate
planes, facilitating
special effects.
Complete User
Manual included.

Wirewrap
area for
custom
circuitry
or back- £
light.

serial jack for

RxD, TxD,
CTS, and 5Pin Alternate Add your own 8051
GND, plus Power Power CPU for stand

2 spares. DIN. Connector.

Kit also includes:

Power suppp( provides +5v and Gnd for
board, -12v for LCD,
and + 12v spare.

alone operation.

Sample routines in
8051 Assembler
and QuickBasic.

LCD Paint™ for
creating your own

graphics
// images.

4-wire

cable with

DB25F
connector
for your IBM PC.
$495 - Klt Demo routines
: reprogrammed
Popular LCD Starter Kit. il i
immediate
gratification.

|®HO)| ¥R i
(8595 pre-assembled & tested)

*The CY325 40-pin CMOS LCD Controller
IC is available from stock @ $75/singles,
$20/1000s (Surface mount also avail in qty.)

CyberneticMicroSystems

Box 3000 e San Gregorio CA 94074
Tel: 415-726-3000 @ Fax: 415-726-3003
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AereEcTroNTIC

EDITORIAL

WHAT’S ALL THIS PEASE STUFE, ANYHOW?
Finp Our At WEScoN THis WEEK

or more than a year now, we've been publishing “Pease Porridge,” a

column probably best described as commentary on the art of being an

engineer, bothin terms of design philosophy and career, written by Bob

Pease, Staff Scientist, National Semiconductor. In our editorial an-
nouncing the column (Sept. 13, 1990, p. 1}), we said that Bob would have lots of
freedom to express his opinions, and noted that “sometimes they’ll be outlandish
and even humorous, but they’llalwaysbeinsightful and thought-provoking.” Since
then, our research has shown that it is consistently one of the best read sections in
Electronic Design. It's also the source of a great deal of reader interactivity with
the magazine. We and Bob thank all of you who have taken the time to writeletters
in response to his column. In the future, we'll publish more of these letters, which
frequently shed further light on Bob’s main points.

Within Bob’s busy schedule that involves the job of designing linear ICs at
National Semi, he turns out a column every two weeks. That’s not an easy task.
I recall reading about one newspaper columnist, who, when asked how he
managed to turn out a column every day, explained: “It’s not so difficult. You
just sit in front of the typewriter every day and sweat blood.” But Bob says
many columns are still left in him, just waiting to be entered into the computer.

In this issue’s “Pease Porridge,” Bob strikes a responsive chord in all of us
with any amount of experience in this industry. He discusses the feelings sur-
rounding the subject of losing touch with former classmates and co-workers,
pondering their whereabouts and how they’re doing. In fact, Bob describes an
innovative way to contact with out-of-touch former comrades.

We'’rehappy toannounce that those of youattending Wesconin San Francisco
this week will have a chance to meet and talk with Bob, at Electronic Design’s
booth, number 3510. Bob has graciously consented to interrupt his busy work
agenda, and will spend 10 hours of booth time over the three-day period to meet
all comers.

Here’s the schedule for Bob’s meetings at our Wescon booth: Tuesday, Nov.
19:11:00 A.M. to 1:00 P.M. and 2:00 to 4:00 P.M.; Wednesday, Nov. 20: 10:00 A.M.
to 12:00 P.M. and 2:00 to 4:00 P.M.; Thursday, Nov. 21: 10:00 A.M. to 12:00 P.M.
If you're at Wescon, and have the time, please stop by. You’ll recognize the spot

by the large poster with the photo of Bob’s
distinctive visage looking out at the
passersby. We hope to see you there.

Sl Sefopt

Editor-in-Chief

—
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SURFACE
/MOQUNT
MIXERS

-with a difference

S 25 SPECIFICATIONS: all spec limits are 4.5 o from mean
u p TO ] 900M HZ from Model Freq. Range (MHz) LO Conv.Loss L-Rlsol. Price
actual size

LO. RF IF Level Mean(X) Mean(X) §

Now available, a large variety of tiny, ultra-rel high (dBm) mid-band mid-band (1-9)

performance mixers to handle your applications from extra wideband, (dB) (dB)
high isolation, low two-tone third-order IM, to very low +3dBm LO power.  (RMS-2L 800-1000  DC-200 +3 66 24 6.95
Mini-Circuits’ new LRMS-series Ultra-Rel™ mixers are  LRMS1 05500  DCH00  +7 64 45 6.25
offered with a difference...unprecedented reliability. Units are tgmg;w 2'&7880 %]70580 :; gg gg ggg
manufactured with Ultra-Rel diodes, all-welded construction, metal stubs  (rus2p 51000 DC1000  +7 68 40 7.25
to all connections, and to 4.5 sigma performance repeatability. Each  LRMS-2U 101000 101000  +7 65 46 11.45
Ultra-Rel™ LRMS mixer can withstand strenuous shock and vibration, will ~ LRMS5 51500  DC1000  +7 60 41 1395
perform over a -55° to +100°C range, and is guaranteed for five years. WAL 100100, 0S8 i & 16
Aim for 4.5 sigma repeatability in your product designs tgxg;m 2‘??880 %’]5%0 ::8 22 37 795
: by_specifying Mini—Circuits’ Ultra-Rel™ LRMS mixers. available for  [RMSSLH 161500 DC900  +10 54 33 ]i:gg
immediate delivery in tape-and-reel format (500 umts,j 6mm width) at (RMSIMH 20500 0C500 413 57 " 895
prices from $6.25.  (rMsoMH 51000 DCI000 +13 66 44 995
u‘m.RElm with extra long life due to unique HP monolithic i s i A £ i 44
4 ; 00 . : ! weloe  LRMS-H 20-500 DC500  +17 63 44 1095
MIXERS harmal shock vibration, accaleration, and pacamca > LMSZH 51000 O0C80 47 72 % 1%
shock exceeding MIL requirements LRMS-2UH 101000 10750  +17 71 38 14.45
5YR. GUARANTEE % LRMS-5H 10-1500 DC-900 +17 12 45 17.95

finding new ways
setting higher standards

m Mlnl clrcults WE ACCEPT AMERICAN EXPRESS AND VISA

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 Telexes: 6852844 or 620156
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When systems demand extra
can shape a TMS320 to your




special DSPs, we
needs.

hoosing the right DSP for

your application is vital to
your marketplace success. Only TI
has the customizable capability and
broad TMS320 family to help you get
what you need.

What you want is what you get
With our unique customizable digital
signal processing (cDSP) capability, you
can achieve the integration and product
differentiation you
want. You can
choose system
peripheral
functions

(A/D,

D/A,
serial
ports,
timers, phase
comparators
and oscillators),
add interface logic
and then integrate them all dircctly on
proven TMS320 DSP chips. You can
even change the mix of on-chip
memory and peripherals. Yet device
development cycles are shorter and
costs are lower than with full-custom
gate-level approaches.

Over the past five years, this innova-
tive TI technology has created winning
solutions for hundreds of high-volume
market leaders.

Broad TMS320 family
Our more than 30 standard DSP solu-
tions can meet the majority of your
price/performance needs.

You can choose from our 16-bit fixed-
point DSPs that start at $3 or from our
32-bit floating-point devices beginning

© 1991 Tl 08-1211

at $25.
There are
family mem-
bers delivering
50-MFLOPS per-
formance, EPROM A
and OTP DSPs and "™

those optimized for specific applica-
tions, plus military versions.

When you want super-processing
power, our parallel-processing
TMS320C40 DSP allows direct pro-
CessOr-t0-processor communications to
achieve the MOPS, MBPS, MIPS and
MEFLOPS your design requires.

World-class support

To speed you to market faster, you can
talk with TMS320 specialists, attend
hands-on workshops, read over 2,000
pages of applications notes and contact
more than 100 third parties and
consultants.

The development environment you
will use is the same as that for general-
purpose microprocessors whether you
are working with a standard TMS320
or a cDSP. It includes high-level-
language optimizing compilers, multi-
tasking operating systems and realtime
emulation.

To make your DSP match, call
1-800-336-5236, ext. 3538

You will receive
information on our
cDSP capability,
TMS320 family and
development support.

j
TEXAS ‘b
INSTRUMENTS



UNIVERSAL INPUT
3"x5" SWITCHERS

85-264 VAC universal input
30W/40W/65W output power
Single to quad outputs
compact footprints
2.76"x5.12"x1.5" (30w series)
3"x5"x1.5"(40W series)
3.5"x6"x1.7"(65W series)

A @

1.Fully agency approved
2.Available from stock
3.Low cost

Call today for quantity pricing
and complete details on standard
or custom-made products.

® cCOMDEY] Fall’91

October 21-25, 1991
Las Vegas, Nevada

Booth No. S0665

) rermen/scurce

6818-G Patterson Pass Road,
Livermore, CA 94550
TEI:(415)373-1008
Fax:(415)373-1168

TIx:559291 FORTRON UD
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TECHNOLOGY BRIEFING

BeLrEcTRrRONTC

MeMoRY DRIVES ANALOG IC TECHNOLOGY

t may be difficult for die-hard analog designers to
accept, but analog and mixed-signal ICs owe a lot
to memory technology, both IC memory and mass
storage. Digitalmemory is becoming a major tech-
nology driver for future high-performance analog ICs,
while smaller, higher capacity disk drives are placing
more stringent demands on their analog signal process-
ing and control circuits for better performance.

For years, DRAMs have been acknowledged as the |
process-technology driver for digital ICs. But there has
been significant fallout from DR AM technology for ana-
log, mixed-signal, and even power ICs. Certainly, the
fine-line lithography developed for DRAMs now make
possible bipolar-transistor fis undreamed of a few years ago. Moreover, with-
out the anisotropic-etch trenching technology borrowed from DRAMs, future
high-volume production of the next generation of fast wide-band precision-lin-
ear analog ICs would be severely limited. To maximize the fis and the “preci-
sion” of the vertical npn and pnp transistors needed for these ICs (they are built
on a complementary bipolar processes), an advanced silicon-on-insulator (SOI)
technology like SIMOX, ZMR, and wafer bonding is needed.

Conventional dielectricisolation (DI),asnowused by Harris, AT&T, Elantec,
and Sipex, won’t cut it. Not only is it limited to four-inch wafers, but packing
density is low and wafers are IC specific. On an SOI wafer, a layer of oxide (or
other insulating material) separates a thin layer of working silicon from a stan-
dard-thickness wafer, providing structural support. Reactive-ion-etching
(RIE), the technology adapted from DR AMs, then creates narrow trenches be-
tween the wafer’s working-silicon surface and the insulating material on which
it lies. The trenches divide the wafer into isolated islands of silicon. Oxide is
grown on the side walls of the trench, and the remaining space between the ox-
ide walls are filled with polysilicon to produce a planar surface.

One of the major types of products to come off these processes will be
read/write channel ICs for high-end disk drives. These ICs will range from the
preamplifiers at the head to the complete read channel, including the main am-
plifier, programmable filters, AGC, and clock-recovery circuits.

The “power” ICs in disk drives can also take advantage of SOI processes. While
not needing gigahertz bandwidths, the head-positioning servo needs low-noise,
high-gain circuits on the input, plus low crossover distortion in the output drive
circuitry. The processes create very small transistors with good de specifications
at low collector current, and thus lend themselves to the input circuits. Larger
matched complementary transistors handle the drive circuits.

Though complementary devices aren’t mandatory for controlling and driving
the spindle motor, their availability almost always simplifies adesign. And the fast,
small npns should minimize both size and losses in this PWM circuitry. In addition,
theisolation provided by the dielectricisolation between devices and circuit blocks
on the IC should help control the noise in this potentially noisy circuit.

What kinds of broad-based generic analog ICs will these upcoming technolo-
gies pick up in their path? For starters, there’s the next generation of fast op
amps, comparators, and buffers, which willsport useful bandwidths to hundreds
of megahertz. Add to that video amplifiers for HDTV and a wide range of “low-
frequency” (up to 1 GHz) RF applications, such as analog and digital cordless
telephones and wireless LANS.

Still, SOI-based processes will face continual challenges from device devel-
opers trying to tune up potentially lower-cost processes. There still is room for
improvementsinjunction-isolated complementary-bipolar processes, junction-
isolated all-npn processes, analog biCMOS processes, and even pure CMOS pro-
cesses. Whatever the case, developers of such processes will keep one eye on
what’s happening over on the DRAM side of the house.

DESIGN

FRANK GOODENOUGH
ANALOG & POWER
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Delta-Sigma Self-Calibration

Don’t miss
the world’s best

A/D & D/A Converter

Seminar
8 to 24 bits dc to 4 MHz

*Delta Sigma DAC Live Demonstrations Weigh Scales Image Processing

*Application Schematics Latest Data Sheets Medical Military

*AES/EBU/SPDIF Tx & Rx Anti-Aliasing Digital Audio Instrumentation

*Board Layout Grounding Industrial Control Space

*1.5 mW, 20 bit ADC Test Techniques Seismic Modems

* New this year.

AL Huntsville Jan23 | Palo Alto Sep 11 MI Detroit Oct 14 OR Portland Oct 9

ALB Calgary Sep4 | Newark Sep 10 Grand Rapids  Oct 15 Portland Mar 4
Edmonton Sep 5 CO Denver Oct 11 | MN Minneapolis Oct16 | PA Ft. Washington Jan 15

AZ Phoenix Jan 30 ‘ CT Waterbury Oct 22 ‘ MO St. Louis Oct 18 i Pittsburg Feb 7
Tucson Jan 29 FL Clearwater Feb 19 ‘ NC Raleigh Jan 21 QBC Montreal Sep 25

BC Vancouver Sep 6 ‘ Ft. Lauderdale ~ Feb 20 NH Nashua Oct 24 TX Austin Feb 11

CA Los Angeles Feb26 | Orlando Feb 18 NJ  Cherry Hill Jan 14 Dallas Feb 13
Los Angeles Sep 19 ‘ GA Atlanta Jan 22 Saddlebrook Nov 21 Houston Feb 12
San Diego Jan28 | IA  Cedar Rapids Oct 17 NM Albuquerque Jan 31 UT SaltLake City  Oct 10
San Fernando Feb 27 | IL  ArlingtonHts. Nov 7 NY Buffalo Nov 18 VA Falls Church Jan 17
San Fernando  Sep 17 Oakbrook Nov 8 Long Island Nov 22 WA  Seattle Oct 8
San Gabriel Sep 18 | IN Fort Wayne Feb 4 Rochester Nov 19 Seattle Mar 5
San Jose Sep12 | MA Andover Oct 24 Syracuse Nov20 | WI Madison Nov 6
San Jose Mar 3 Boxborough Oct 23 OH Cleveland Feb 6 Milwaukee Nov 5
Santa Barbara  Sep 13 | Newton Oct23 | Columbus Feb 5
Orange County Sep 20 MD Baltimore Jan 16 ONT Ottawa Sep 27 Sept, Oct, Nov dates are 1991
Orange County Feb25 | \ Toronto Sep 26 Jan, Feb, Mar dates are 1992

y 4 Y I1r J 4 74

1-800-888-5016 Sirs s 715m 512-445-7222
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RF TRANS

Over 50 off-the-shelf models...

Having difficulty locating RF or pulse
transformers with low droop, fast risetime or a
particular impedance ratio over a specific frequency
range? ... Mini-Circuits offers a solution.

Choose impedance ratios from 1:1 to 36:1,
connector or pin versions (plastic or metal case
built to meet MIL-T-21038 and MIL-T-55831 re-
quirements®). Ultra-wideband response achieves low
droop and fast risetime for pulse applications. Ratings
up to 1000M ohms insulation resistance and up to 1000V T.TH,TT
dielectric voltage. For wide dynamic range applications involving
up to 100 mA DC primary current, use the T-H series.

Coaxial connector models are offered with 50 and 75 ohm TTH.TT
impedance; BNC standard; request other types. bent lead version
Available for immediate delivery with one-year guarantee.

Call or write for 68-page catalog or see our catalog in

EEM, or Microwaves Product Data Directory.

‘units are not QPL listed

T: TH. Tk .
bent lead version
style KK81

case styles

T, TH, case W 38, X 65 bent lead version, KK81 bent lead version
TMO, case A 11, + case B 13 FT, FTB, case H 16

NEW TC SURFACE MOUNT MODELS from 1MHz to 1500 MHz

i NSN GUIDE
finding new ways ... MCLNO. NSN MCLNO. NSN
setting higher standards FTB1-1-75 5950-01-132-8034  TMO2-1  5950-01-183-6414

FTB1-6 5950-01-225-8773 TMO25-6  5950-01-215-4038

- - - )
T1-1 5950-10-128-3745 TMO25-6T 5950-01-215-8697
Inl- Ircul S T1-1T 5950-01-153-0668 TMO3-1T 5950-01-168-7512
T2-1 5950-01-106-1218 TMO4-1 5950-01-067-1012

A Division of Scientific Components Corporation T3-1T 5950-01-153-0298 TMO4-2 5950-01-091-3553

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 T4-1 5950-01-024-7626 TMO4-6 5950-01-132-8102

Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 T9-1 5950-01-105-8153 TMO5-1T  5950-01-183-0779
T16-1 5950-01-094-7439 TMO9-1 5950-01-141-0174

TMO1-1 5950-01-178-2612 TMO16-1 5950-01-138-4593




FORMERS

KHz-800MHz from $325

Q FREQUENCY INSERTION LOSS PRICE $
RATIO MHz
case style number MODEL 3dB 2dB 1dB Oté.
see opposite page NO. MHz MHz MHz (1-9)
A* T LT 1 05-200 .05-200 08-150 2-80 445
T1-6T 1 003-300 003-300 01-150 02-50 6.95
T2-1T 2 07-200 07-200 1-100 5-50 495
T25-6T 25 01-100 01-100 02-50 50-20 495
< » TaAT 3 05-250 05-200 1-200 5-70 495
PRI SEC T4-1 4 2-350 2-350 35-300 2-100 325
T4-6T 4 02-250 02-250 05-150 0.1-100 445
T5-1T 5 3-300 3-300 6-200 5-100 495
T8-1T 8 03-140 03-140 10-90 1-60 7.95
T13-1T 13 3-120 3-120 7-80 5-20 495
T16-6T 16 03-75 03-75 06-30 1-20 565
TH  T4-1H 4 10-350 10-350 15-300 25-200 595
TMO TMOI-1T 1 05-200 05-200 08-150 2-80 795
TMO2-1T 2 07-200 07-200 1-100 5-50 845
+TMO25-6T 25 01-100 01-100 02-50 05-20 845
+TMO3-1T 3 05-250 05-250 1-200 5-70 7.95
TMO4-1 4 2-350 2-350 35-300 2-100 6.25
TMO5-1T 5 3-300 3-300 6-200 5-100 845
TMO13-1T 13 3-120 3-120 7-80 5-20 8.45
B* T e 1 004-500 004-500 02-200 1-50 6.95
TT15-1 15 075-500 075-500 2-100 1-50 595
~ - TT25-6 25 01-50 01-50 025-25 05-10 6.45
PRI SEC TT4-1 3 05-200 2-50 2-50 1-30 595
TT4-1A 4 0.1-300 0.1-300 0.2-250 0.3-180 6.95
TT25-1 25 02-30 02-30 05-20 1-10 995
TTMO  TTMO25-1 25 02-30 02-30 05-20 1-10 11.95
TTMO1-1 1 005-100 005-100 01-75 05-40 11.45
TTMO4-1A 4 0.1-300 0.1-300 0.2-250 0.3-180 1395
C i 1 15-400 15-400 35-200 2-50 325
T1.18-3 118 0.01-250 0.01-250 0.02-200 0.03-50 565
Ti-6 1 01-150 01-150 02-100 05-50 565
T1.5-1 15 1-300 1-300 2-150 5-80 445
T15-6 15 02-100 02-100 05-50 01-25 565
= . T25-6 25 01-100 01-100 02-50 05-20 445
PRI SEC T4-6 4 02-200 02-200 05-150 1-100 445
T9-1 9 15-200 15-200 3-150 2-40 395
T16-1 16 3-120 3-120 7-80 5-20 445
T36-1 36 03-20 03-20 05-10 1-5 6.95
TO T0-75 1 10-500 - 10-500 40-250 6.95
TH Ti-1H 1 8-300 8-300 10-200 25-100 595
T9-1H 9 2-90 2-90 3-75 6-50 6.45
T16-H 16 7-85 7-85 10-65 15-40 6.45
TMO  TMO1-02 1 1-800 1-800 2-500 = 9.45
TMO1-1 1 15-400 15-400 35-200 2-50 625
TMO1.5-1 15 1-300 1-300 2-150 5-8 845
+TMO25-6 25 01-100 01-100 02-50 05-20 795
+TMO4-6 4 02-200 02-200 05-150 1-100 795
TMO6-1 6 3-200 3-200 5-150 5-50 795
TMO9-1 9 15-200 15-200 3-150 2-40 795
TMO16-1 16 3-120 3-120 7-80 5-20 795
D TR 2 050-600 050-600 1-400 5-200 395
T3-1 3 5-800 5-800 2-400 = 445
= = T4-2 4 2-600 2-600 5-500 2-250 395
T8-1 8 15-250 15-250 25-200 2-100 395
PRI SEC T14-1 14 2-150 2-150 5-100 2-50 495
TMO  TMO2-1 2 050-600 050-600 1-400 5-200 795
TMO3-1 3 5-800 5-800 2-400 = 8.45
+ TMO4-2 4 2-600 2-600 5-500 2-250 7.95
. TMO8-1 8 15-250 15-250 25-200 2-100 795
TMO14-1 14 2-150 2-150 5-100 2-50 8.45
FT FT122-1 122 005-100 005-100 01-50 05-25 3595
FT1.5-1 15 1-400 1-400 5-200 1-100 35.95
L] L]
FTB-1 1 2-500 2-500 5-300 1-100 36.95
E PR SEC FTB  Hoile 1 01-125 01-125 05-50 1-25 36.95
wFTB-1-75 1 5-500 5-500 5-300 10-100 36.95
T T1-622 1 0.1-200 0.1-200 05-100 5-80 325
T626 1 0.01-10 0.01-10 02-5 04-2 395

® Denotes 75 ohm models
* FOR A AND B CONFIGURATIONS

Maximum Amplitude Unbalance Maximum Phase Unbalance
0.1 dB over 1 dB frequency range 1.0° over 1 dB frequency range
0.5 dB over entire frequency range 5.0° over entire frequency range
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1GBIs Without A
Irace of Competrtion

IRannounces  breakthrough devicesin your high- Call 1 (213) 640-6534 and
Ultra Fast IGBTs: voltage, high-current, medium-fre-  ask about Standard Fast or Ultra-
our 600V power  quencyapplicationsandgetperfor-  Fast IGBTs, optimized for your

10A-peakcurrent

200ns/div

UltraFast IGBT IRGBC30U switching 10A in a single-ended

forward converter at 50kHz.

\\ transistors that mance unparalleled for the price.  operating frequency. Andavailable
switch faster and Which should comeasnosur-  from 10A to 70A, in commercial
\ run cooler than  prise. IRIGBTs build onthe same o hi-rel packages.
any you Ve ever used. proprietary technology that made We'll be happy to arrange
Forgetaboutbipolar, Putthese  IRs HEXFETs" world leaders. a screening,
IeR/International Rectifier

WORLD HEADQUARTERS: 233 KANSAS ST, EL SEGUNDO, CA 90245, US.A. (213) 772-2000. TWX 910 348-629, TELEX 472-0403. EUROPEAN HEADQUARTERS: HURST GREEN, OXTED. SURREY RH8 98B, ENGLAND TELEPHONE (0883) 713215, TELEX 95219
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TECHNOLOGY NEWSLETTER

A fiber-optic mesh extender (FOME), supporting multigigabit data-transfer
OPTICAL INTERCONNECTS rates, will allow the interconnection of multiple supercomputer systems to

TARGET P ARALLEL CPUS form a single large mesh. FOME will be jointly developed by Honeywell
Corp., Minneapolis, Minn., and the Supercomputer Systems Div. of Intel Corp., Beaverton,
Ore., under a recently awarded government contract that’s part of the Photonic Interconnect
Insertions into Strategic Computing project (referred to as Prism). The goal of the projectis to
enhance scalability and demonstrate a practical concept for implementing a software-compat-
ible, tera-operation-per-second computer. The FOME architecture will minimize latency and
provide usable bandwidth across multiple Gbit/s fibers to achieve high aggregate band-
widths. Photonic interconnects provide a larger bandwidth and longer interconnection length
than copper or coaxial cables and are immune to electromagnetic radiation. They also have no
ground loop or crosstalk problems and implicitly have a higher reliability, since they can
typically reduce the connection complexity by about 16:1. DB

Five leading European ASIC vendors and three of their major customers will
EUROPEAN ASIC VENDORS adopta common ASIC library implemented in the vendors’ 0.7-pwm CMOS pro-

INK SECOND‘SOURCE PACT cesses. Under the terms of the agreement, GEC Plessey Semiconductors of
the United Kingdom, France’s European Silicon Structures, Germany’s Siemens Semiconduc-
tor Group, Philips Semiconductors of the Netherlands, and the Italian-French SGS-Thomson
Microelectronics will all include the library as part of their overall ASIC library offering. As a
result, users can design ASICs and have them produced in any of the five vendors’ silicon
foundries. Developed in collaboration with ASIC users Robert Bosch GmbH of Germany,
France’s computer maker Bull, and International Computers Ltd. of the U.K., the new “Inte-
grated Design and Production System” (IDPS), includes the ASIC library and its associated
design methodology, and promises to become an industry standard for ASIC design. The
participants believe that IDPS will put the European ASIC industry in a better competitive po-
sition by allowing multiple European sourcing of ASICs in up-to-date processes, quick turn-
around, and prototypes that work right the first time, as well as fast ramp-up to volume pro-
duction. The library currently contains a wide range of digital standard cells and I/0 cells, a
macro library, and a family of module generators, and will be complemented by an analog cell
library for use on the same 0.7-um CMOS processes. The agreement allows for continued coop-
eration in library development, including migration to 0.5-um CMOS processes. JG

A joint development by Hewlett-Packard Co. and Ford Motor Co. has result-

BRIGHT LEDS LIGHT UP ed in a special lighting package that provides full-width LED lighting across

T‘BIRD TRADEMARK the back of the 1992 Ford Thunderbird automobile. Because the new design

required lighting across the top of the trunk, the shock and vibration environment ruled out

the use of incandescent bulbs. High resistance to shock and vibration also qualifies the LEDs

for automotive lighting systems with complex shapes, such as wraparound tail lamps. The

LEDs are made by H-P’s TS-AlGaAs (transparent-substrate 