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The fastest
high density PLD.

Lattice

pLSI 1032-80

System clock rates up to 80 MHz. And a prop- reprogrammability and 100% DC, AC and functional
agation delay of only 15ns pin-to-pin. That's the kind testing, the pLSI and ispLSI families offer the highest
of performance you get with our new pLSI™ family of quality available. Not to mention high-speed program-
high density PLDs. Comprised of four devices ranging  ming and 100% programming yield. And they are
in density from 2,000 to 8,000 PLD gates, they give you  available now in production quantities off-the-shelf.
absolute timing predictability, right from the data sheet. So pull into the high density PLD fast lane. Call
Lattice also offers the ispLSI” family—an in-system 1-800-327-8425 and ask for information packet #309.

programmable (isp) version of the pLSI family that

delivers non-volatile, 5-volt only in-system program- Lattice

ming capability.
pLSI and ispLS| devices are backed by Lattice’s
proven E2CMOS” technology. With low power, Leader in E2CMOS PLDs.

oS! and isol Sl are frademarks of Laitice Semicondisctor Corporation Circle 188 for Literature (U.S. Response)
‘ Circle 189 for Literature (Response Outside U.S.)

E?CMOS is a registered trademark of Lattice Semiconductor Corporation



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

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

it would be crazy to

stick with twisted pair.

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

CG080203

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

A quick turn for the best.

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

Perfectly flexible.

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

CIRCLE 224

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

The whole ball of wax.

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

There is a better way.

K

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

HEWLETT
PACKARD




Low Delays.

High-Speed 7.5ns CMOS PAL Devices.

There's nothing we hate more than delays.
That's why we developed high speed CMOS
PAL devices that no one can beat—our
CMOS 7.5ns 16V8H-7 and 10ns 22VIOH-10
PAL devices.

In fact, nobody even comes close to our
in-system performance, with the fastest set-up

and clock-to-out times available. Both come
in PLCC and DIP varieties. All on state-of-the-art
submicron EE CMOS.

High-Volume, High-Speed Delivery.

Again, there's nothing we hate more than
delays.You can get huge volumes of our new
CMOS PAL devices now.

And theyre on the shelf at your local dis-



No Delays.

tributor, too. So you can get the quantity and
speed you need, whenever you need them.

What more can you expect from the com-
pany that sells more programmable logic
than all of its competitors combined?

So pick up the phone and place your
order today, or call 1-800-222-9323 for more
information.

CIRCLE 80 FOR U.S. RESPONSE

Because at AMD, we don't believe in long

delays either.

Advanced Micro Devices

901 Thompson Place, PO. Box 3453. Sunnyvale, CA 94088 © 1991 Advanced Micro Devices. Inc
PAL is a registered trademark of Advanced Micro Devices. All brand or product names
mentioned are trademarks or registeréd trademarks of their respective holders.
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TECHNOLOGY 41 CICC "92 BRINGS OUT THE BEST IN NEW IC DESIGNS

ANALYSIS Ty technical program sheds light on advances in digital, analog, and commu-
nications ICs, as well as EDA software and mixed-signal testing.

COVER 85 ('S 8, 14-BIT DACS SHARE RESISTOR LADDER FOR MSBS
FEATURE Eight 14-bit voltage-output DACs squeeze into a single 28-pin SOIC, saving 20
to 30 active devices per octal DAC package.

PRODUCT 101 FUNCTION BLOCKS SPEED UP CHIP DEVELOPMENT
INNOVATIONS Designers can select parts from a library of blocks to assemble high-

performance ICs for many volume applications.

110 PC-BOARD TOOLS SIDESTEP HIGH-SPEED DESIGN SNAGS
Intelligent software helps engineers build high-speed boards and MCMs that

are correct the first time through.

114 SILICON INTERCONNECTS RENDER BREADBOARDS PASSE

A 1024-pin land-grid array lifts prototyping into the realm of totally program-
mable hardware systems.
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e See the latest in EDA techn gy
for free

e 8-bit microcontrollers hold 2.25-
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o VHDL meeting stresses real-world
design use

o HBT silicon transistor operates up
to 53 GHz

e Enhanced architecture ups FPGAs
to 20k gates

e Model approach improves lossy-
line simulation

30 TECHNOLOGY ADVANCES

e Multilevel pipeline and 1-kbyte
cache let 16-bit-bus 486 deliver high
throughput

e Interactive trackball relies on
force-feedback sensing

o Test-synthesis approach for ICs in-
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open for multimedia products

o First details on a new multimedia
graphics chip

e New mixed-signal software inte-
grates design and test

® 32-bit microcontroller eases pro-
gramming with on-chip flash
EPROM

e A preview of the upcoming Electro
show

e PLUS:

Ideas for Design
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Technology Advances
Quick Look
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No one To navigate the journey from aspect of@

ever first concept to first silicon, you ASIC

said need a few things. Like a relia- product
the road to top-down ASIC ble map. A guide who's already development.
design was easy. Along the been down the road to top-down A truly
way, there are all sorts design. And integrated .
of obstacles that can get the right tools top-down
you off track — and into to keep you ASIC solution
trouble. More than one on the path that’s already been tested in
designer has gotten through the thousands of successful designs.
bogged down in the f\‘/islldcerness. Our Navigator™ Series provides

swamp of HDL pro-

Mkl an integrated graphical design
gramming, lost in the

] COMPASS specification and synthesis
dataPat.h de.sert, or tangled up in Design Automation gives you all ~ environment that guides you
the timing jungle. And that’s that and more. Front end to past the swamp of HDL

not even the half of it. back, our tools integrate every programming.




A

AS FEATURED AT:
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SYSTEM

SILICON -

NETLIST

c,wyc;

Clock-tree Forest
Test Plateau

It generates behavioral VHDL which translates into faster time
and analyzes your partitioning to market, lower production

to match your system require- costs and a quality product.
ments — up front. It synthesizes
manufacturing and diagnostic
test structures.

Also ask us about our library
support for: ¢ VLSI Technology

; : ¢ Fujitsu -
And it provides you . LS{ Logic v
with sophisticated - ‘ 0 M PA S S ¢
floorplanning soft-
warzpand intgractive * Ik Dosign Autamation
e SMOS
place-and-route tools. * Toshiba 1865 Lundy Avenue
The result is more * Xilinx San Jose, CA 95131
predictable performance, greater Call us now at 800-433-4880. and Tel: 800-433-4880
design control, and the ability let COMPASS be your guide. Fax: 408-434-7820
to compare structural and . _ : : ol . . :
5 ©1992 COMPASS Design Automation, Inc. COMPASS and the COMPASS logo are registered trademarks
beha Vloral models. AH Of of COMPASS Design Automation, Inc. Navigator is a trademark of COMPASS Design Automation, Inc.
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3 WATT
REGULATED
DC/DC
CONVERTER

BURR-BROWN @)
==l
WPR 400

POWER
CONVERTIBLES -

WPR4XX SERIES

® 2:1 Input Range ® Extended
18-36 VDC Temperature Range
36-72 VDC -40° to +85° C

® DIP Package ® Low Cost - $22%

(1,000 pcs. US)
DRIVE THE WIDE RANGE with POWER CONVERTIBLES ™

Call 1-800-548-6132 » Fax 1-602-741-3895
BURR-BROWN®

CIRCLE 192 FOR U.S. RESPONSE
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SU30P
SERIES

SU40P
SERIES

SUB5P
SERIES

SuU80/110P
SERIES

m 85 - 264 VAC universal input

m 30/40/65/110 W output power

m Single to quad outputs

m Compact footprints
2.76"x5.12" x 1.5" (B0W series)
3.00" x 5.00" x 1.5" (40W series)
3.50" x 6.00" x 1.7" (65W series)

m Low profile available for
30/40W (1.2" in height)

m Fully agency approved
for 30/40/65W

m Low cost

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

N @ 2

Q) r-errmeN/scurc:

6818-G Patterson Pass Road
Livermore, CA 94550

Tel: (510) 373-1008
Fax: (510) 373-1168

@ FSouthcon 192

See us at booth No. 1028
March 10-12 / Orlando, Florida

CIRCLE 206 FOR U.S. RESPONSE
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Where have Siliconix’ industry leading analog switches
been for the past twenty years?

BETWEEN A ROCK

AND A HARD PLACE.

Over the years you've used
our analog switches in
products that have been
from the rocky surface of
Mars to hard places such
as disk drives, oil drilling
rigs, Patriot Missiles, and
every application in
between. We've been there
for you — and been there
first. Enabling you to cut

your time to market and stay ahead of your competitors.

Timely technology leadership.

We were first with the DG200 Series. First with the

DG400 Series of analog switches and multiplexers. And

first again with the DG600 Series. That’s what tech-
nology leadership is

tn(ns)  SWITCHING TIME all about — being
800 P = ;
4 DG211 /212 fll'ht to mwpl,\ you
600 with the industry's
500 top performing
400 devices.

300

200 DGA411/412/413

100 Bebol,

0
-55-35-15 5 25 45 65 85 105 125
Temperature (°C)
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Proven process
capability.

The DG400 Series is based
on a high-voltage silicon-
gate process technology
utilizing thinner gate
oxides, smaller feature
sizes, and lower device
thresholds. The result —
faster switching, lower on-
resistance, lower leakage,
less power consumption, tougher ESD tolerances, and
higher reliability. And our new DG600 Series is even faster!
Where do we go from here?

To more rocks and hard places? Probably. Up in the air?
Definitely — in the new video-on-demand systems coming

soon to major airlines.

To learn more about our continuing commitment to
technology leadership in analog switches contact your local
Siliconix sales office. Or call our toll-free hot line now!
1-800-554-5565, Ext. 567. Ask for your “Analog Switch
Design Kit." And remember, when it comes to analog
switches, there is only one industry leader. Siliconix.

o L)
Siliconix
2201 Laurelwood Road, Santa Clara, CA 95056

Siliconix, Inc. © Copyright 1991 Siliconix, Inc

CIRCLE 213 FOR RESPONSE OUTSIDE THE U.S.




The Official Flag Of The

AMD Delivers The World's Fastest 386s.

The great 386 race is over. And the clear wmner full 32-bit 386 performance to the desktop.The

is the Am386 microprocessor family. Am386SX1-33 CPU makes 33MHz the stan-
The fact is, no other 386 micro- - dard for 386SX machines both at the

processors available today can rival desktop and for battery powered

the sheer speed and performance oo B applications.

of the Am386 microprocessors.The The 40MHz DXL:40 In either case, they're over 20%

and the 33MHz SXL-33 are available

Am 386DXL_4O CPU bl"lngS 4OM HZ, in low-cost ;’L;H‘m(!mgmm faSter than those I’UI’]—Of—th€~ml” 3865

G,

g

901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088 © 1991 Advanced Micro Devices, Inc."We're Not Your Competition”is a service mark and Am386




Am386 Microprocessors.

And of course, they're proven-compatible ~ Micro Devices. Call 1-800-222-9323 for more
with the IBM*standard. information.

Best of all, they're available now, available in
quantity, and available at surprisingly low prices. 1

So don't just keep up with the competition ‘
with ordinary 386 systems. Blow them away with

the world's fastest 386 systems—built around Advanced Micro p?Y'CeS
the Am386 microprocessors from Advanced We're Not Your Competition”™

is a trademark of Advanced Micro Devices, Inc. All brand or product names mentioned are trademarks or registered trademarks of their respective holders.
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[fBYTE*WIDE DRAMS improve so mamny aspects
of memory modules, why can’t they improve

The ECONOMICS
of MODULES?

Byte-wide prRAMs in memory
modules. When you compare a
4-meg byte-wide with the normal
combination of 1-megs and 256K’s,
you find that one chip can replace six.

Now that in itself sounds pretty

© SAMSUNG SEMICONDUCTOR, INC., 1992.

| They can.]

good. And it gives you lots of
design advantages.

Far lower use of board real
estate. Greater reliability. And
—what’s critical for laptops—far

lower power consumption.

But now byte-wides also give
you an advantage in cost—on X36
modules like the 256Kx36 and
512Kx36.

Because the single byte-wide costs

less than the six chips it replaces.




And also because board assembly is

less expensive.

So if you've been wishing you
could exploit the design advantages
of byte-wides but have been
holding off for cost reasons, hold

CIRCLE 196 FOR U.S. RESPONSE

Samsung byte-wides. You name it—they improve it.

KM416C256*
KM418C256
KM48cs512*
KM49C512

‘\VPB AVAILABLE

off no more—the future is here.
At Samsung, byte-wide technology
lets you improve even the economics
of modules.
For more information, please call

1-800-446-2760 today.

ORG.
256KX16
256Kx18
512Kx8
512KX9

Or

SPEEDS

70, 80, 100 ns
70, 80, 100 ns
70, 80, 100 ns

70, 80, 100 ns

WORLD'S

] >

el

DRAM

write to DRAM Marketing,

Samsung Semiconductor Inc., 3655

No. First St., San Jose, ca 95134.

¢{ SAMSUNG

A Generation AHEAD.

CIRCLE 197 FOR RESPONSE OUTSIDE THE U.S.




LON"
or

LINC™
‘?

Now that engineers have inves-
tigated LON technology, many are
coming back to the original LINC
(the CY233 Local Intelligent Net-
work Controller), or are discover-
ing the CY233 chip for the first time.

With CY233s, one IBM-PC COM
port can address up to 2048 TTL
I/O lines. Try this with LON!

e The CY233 instruction set and
features are fully documented.
Try getting this info for LON.

e The CY233 does not require a
$17,995.00 development sys-
tem! You can start for $17.95
plus any RS232 port computer.

@ No CY233 royalties or licenses
required. Be sure to check out
LON terms and conditions.

e® Learn 7 LON levels or 1 easy
LINC level.

e Easy CY233 interface to 8051
and similar microcontrollers.

@ The CY233 is in stock now.

Discouraged by $17,995.00 to start
using LON? If you need a network,
but LON is overkill, try these intro-
ductory offers! Get started with the
[0 CYB233 prototyping kit with an
onboard CY233 and wirewrap area,
ready to assemble, for only $179.95,
Oor try our introductory chip offer
of 2 CY233s for only $17.95 each.

Call 415-726-3000 today or
Fax 415-726-3003 for info.

Say LON sent you, and get these
great introductory prices!
Credit Cards OK!

The CMOS CY233 operates at speeds up to
57,600 baud and is available from stock 1n a
40-pin DIP. (44-pin PLCC or Quad Flat Pak
available in 1000s.)

Cybernetic Micro Systems
PO Box 3000
San Gregorio CA 94074
Tel: 415-726-3000
Fax: 415-726-3003

LON is a trademark of Echelon Corp.

CY233-Linc is a trademark of Cybemetic Micro Sys.
Limit one of each introductory offer per customer.
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MAevrecrroNTC

EDITORIAL

CONGRESS MEETS THE NSF

he mid-1980’s study conducted by the National Science Founda-

tion — yes, the one that insidiously predicted a looming engineering

shortage —has prompted an investigation by Congress of that orga-

nization. Hearings initiated by the House of Representatives’ Sub-
committeeon Investigationsand Oversight, part ofthe Science, Space,and Tech-
nology Committee, began in early April. For that hearing, the president of the
American Engineering Association, Billy E. Reed, submitted written testimony
that included the statement, “I do not know of a working-level engineer who
believes the National Science Foundation is a friend of the engineering
community.” Here we have a U.S. government agency, the NSF, that is not “a
friend of the engineering community,” but rather has done harm to all engineers
doing their part to improve the country’s competitive technology stance.

According to an article in the San Jose Mercury News, “The National Science
Foundation official who did the study, Peter House, defended it by telling the
panel that he sought to depict a hypothetical situation. He said the study was
never intended as a forecast of what might happen in the real world.” Unfortu-
nately, in that real world, real engineers have to practice their profession and
earn their salaries.

Inhis written testimony, AEA’s Reed notes: “NSF itselfhas a vested interest
in having a shortage. With a projected shortage, NSF is in a better position for
additional funding, which keeps the bureaucracy expanding. The only loser is
the working-level engineer who has no representation in the process.”

Reed concludes with six recommendations: “Require any study or survey to
be reviewed by an independent, neutral body before being released or ‘leaked’
to the public or press. This body should be representative of the engineering
workforce...Require the effects of current market conditions to be considered
as part of the overall study or survey as a leveling mechanism...Require NSF
to spend as much resources and effort in ‘recalling’ a faulted report as is spent
in publicizing the release of the report...Stop NSF from lobbying Congress on
such issues as immigration, ete. It’s one thing to testify on credible, scientific
evidence, but quite another tospend taxpayer money tolobby for the NSF point
of view...Place working-level engineers in areas of responsibility within this
process...Stop funding ESP—engineering shortage propaganda. This money
could be better spent to create jobs for engineers.” Amen.

The American Engineering Association states its aims as being dedicated to
enhancing the engineering profession and U.S. engineering capabilities. For

further information about AEA, contact
Richard Tax, AEA vice president, at
P.O. Box 2012, River Vale, NJ 07675;
(201) 664-0803.

s

Editor-in-Chief
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rugged plug-in

mplifiers

0 5 1.0 2000MHZ from $13(10 o 24 qty)

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 ampilifiers 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 e low noise ¢ high gain
¢ high output power e high isolation

FREQ.

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

MODEL f_itofy  min  flatft  dBm (typ) (typ) V/ma (10-24)
MAN-1 0.5-500 28 1.0 +8 45 40 12/60 1395
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 08 +15 3.7 14 12/70 1595
MAN-1AD 5-500 16 05 +6 7.2 41 12/85 24.95
MAN-2AD 2-1000 9 04 -2 6.5 28 15/22 22.50
MAN-11AD  2-2000 8 05 -35 6.5 22 15/22 29.95

t1Midband 10f, to fy,,, £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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@National

Semiconductor

MIL/AERO

Whoever said there’s l | PGRADES
“strength in numbers”

was only partially right.

What's missing is 2 4 4
something you’ll #3 # #

find only with
our new mil/
aero technology
upgrades.The
right numbers for the right
situations at the right time.

#3 Simple Switchers

SIMPLICITY advanced to the
nth degree.

A

\‘-'

#24 12-Bit Plus Sign ADCs

SELF-CALIBRATION over time
and temperature.
A dynamic feature that

Get any flight reduces parametric drifts,
platform upgrade off

the ground in just AT 3
minutes with our ADC1241 Simplified Block Diagram
Simple Switchers.

Analog Input +

12-Bit + Sign
Main DAC

Correction
Register
Offset
Register

Modified SAR

improves linearity and
zero errors, and elimi-
nates the need for external
adjustments.

The ADC1241 is also
fast (7.7ws) and extremely
power conscious (40mW).
Plus, its =5V power supply
lets you tap into the power of
your existing logic and micro-
processor supplies.

Simple Switchers™ can drive a
1A load at 88% efficiency for
one-fifth the cost of a DC-to-
DC power converter. With 4t
just four external parts.

In fact, our LM1575K
family of regulators —ideal
for MIL-STD-704D/1275A
systems —is easily custom-
ized in 30 minutes with our
free software kit and three-step
design procedure.

Typical 5V Application
Xy Fesdback #49 Low-Noise ACMOS Logic
DC Input +Vy .
1 ~ .
SILENT yet swift.
FACT Quiet Series™ cuts
i 2 S + C, . . .
For larget acquisition o y > se with guar-
gt o T 1004F through device noise t g
your sights on our self-calibrating ADC1241. = anteed SpECs for dynamlc

NORTH AMERICA: PO. Box 7643, Mt. Prospect, IL 60056-7643 (‘Tel: 1 800 628 7364, ext. 179; Fax: 1800 888 5113); EUROPE: Industriestraie 10, D-8080 Fiirstenfeldbruck, Germany
(Tel: 49 8141 103 0; Fax: 49 8141 103 515); HONG KONG: 15th Floor, Straight Block, Ocean Centre, 5 Canton Rd., Tsimshatsui, Hong Kong (Tel: 852 737 1654; Fax: 852 736 9921);



MIL/AERO
UPGRADE

The performance
and radiation
tolerance (10°)
of our ECL
logic is out of
this world.

Launch your air-to-air missile upgrade
with the precision of our 725MHz op amp.

”

threshold, undershoot, and
ground bounce. And at
speeds 15% faster than
standard FACT™

No other logic can match

Which means increased voltage range allows easy up-
FACT QS 54ACTQ244 Specifications ? o : e, 1T
speed and accuracy for grades in mil/aero systems that
Yoo | You Lhor LYoo [Tew) BB 19 mission-critical upgrades in mix 10KH and/or TTL logic.

Max 1.5V | -1.2v| 2.2V | 0.8V | 1.0ns |4,000Vmin | 300mA

4 single (LM6161/2/4’ LM6165) Extended Voltage Specifications

Typical | 1.0V [ -0.5V| 1.8V | 1.4V | 0.5ns [ 6,000V 1.0A

or dual (LM6118) op amp. And L TR 3T Saria

*ViHp— Dynamic Input threshold high. *Vi p—Dynamic Input threshold low.

increased stability too, because —FoKEL ]

the low noise, high speed, it drives large capacitive loads : TORHECL

- 7 = 0 5 . I

and low power of FACT QS, without oscillating, o R e e T
which is now available to 42 45 —47-48 -49 52 55 57

Standard Military Drawings
in CDIPs, Flatpaks, and LCCs.

| ing—
100K terfacing < Interfacing to 10KH, g
100K ASICs, SRAMs at —5.2V
L Interfacing to TTL when ECL is at + 5.0V |

upgrades than sheer strength

21st century rotor-based

upgrades thrive on the bigh speed

and low noise of FACT Q. bold new solutions with un-
matched service and support.

Not just now, but for the life
i Of your design.
=

S AT 10K Interfacing e e e

i LOW POWER that diets on .
W},we bring more to your

in numbers.We deliver

o Here today,
SR~ ——- Backed tomorrow.
Now low power can For free samples, software,
co-exist with searing speeds. and our master upgrade
LIGHTNING FAST precision. Without coolants. listing, consider just one
All AC parameters are 100% 300 Series’ power consump- Bast npnher:
tested over the mil-temp range tion is < 10KH and < TTL and L80ONAtSTMEESE 172
to guarantee hyper speeds CMOS at SOMHz and above. r
(up to 725MHz) and pinpoint And with no fans in sight. % Nahonal
precision (offset of 1mV). What'’s more, its extended Semiconductor

JAPAN: Sanseido Building SF, 4-15-3, Nishi-shinjuku, Shinjuku-ku, Tokyo, Japan 160 (Tel: 81 3 3299 7001; Fax: 81 3 3299 7000). Simple Switchers, FACT Quiet Series, and FACT are

trademarks of National Semiconductor Corporation. © 1992 National Semiconductor Corporation
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TECHNOLOGY BRIEFING

EUROPE INITIATES NEW PATENT

merican innovators —if you want to protect
your invention, your intellectual property, in
Europe, something new is looming on the
horizon: the Community Patent. The patent
willbeissued onthe basis of asingle application and a com-
mon grant procedure, yet it will protect aninventioninall
countries belonging to the EC, the 12-nation European
Community. It will also be valid in non-EC countries if
they have ratified the European Patent Convention.

The new patent complements the European Patent 8
that has been around for nearly 14 years. The latteris ef- JOHN GOSCH
fectively a national patent in each country for which it’s FIELD EDITOR
granted, and the protection it confers is limited to that
country’s territory. The Community Patent, by contrast, will be a truly supra-
national industrial property right, offering uniform protection in all member
countries and transferable or revocable only unitarily.

By and large, patent experts at European electronics companies and Amer-
ican firms active in Europe welcome the new patent because it offers three ba-
sicadvantages: simplicity, economy, and legal safety. It’s simplicity is rooted in
the fact that a single application in only one language can open the way to a
patent that’s valid virtually throughout Western Europe. It’s economical be-
cause getting a Community Patent granted will cost less than seeking patent
protectionin, for example, three countries separately. Andit’s legally safe since
the new patent is granted only after an extensive and thorough search of a data
bank that presently contains more than 26 million documents (today, some coun-
tries issue national patents after only a cursory search, and all too often it turns
out that these patents don’t suit markets other than their home market).

The only body to process applications and grant Community patents will be
the European Patent Office (EPO) in Munich, Germany, and its sub-agencies.
This means that applicants will deal with one authority instead of several na-
tional patent offices, says Rainer Osterwalder, spokesman for the EPO. There
will also be a central European patents court, the Community Patents Appeals
Court, which will decide litigation on infringements and validity of Community
Patents and ensure that all provisions are uniformly applied.

Besides procedural simplification and the other advantages, the Community
Patent and the EPO should also provide what Osterwalder calls a “fall-out” ben-
efit. The unitary patent information policy and the EPO’s big resources in data
processing will help reduce the duplication of development efforts at compa-
nies. According to EC sources, re-inventions cost Europe’s industry up to $24
billion a year —an obvious waste of resources.

The Community Patent doesn’t mean inventors can no longer seek “estab-
lished” patents. There are still three other options. First, firms can apply for a
national patent in any European country where they wish to do business. Sec-
ond, they can seek an international patent in any of the 49 countries (including
thosein Europe)that are membersofthe Patent Cooperation Treaty. And third,
as during the past 14 years, companies can apply for the European Patent.

The procedure for filing a Community Patent application is identical to that
forthe older European Patent. First, of course, the patent to be registered must
meet basiccriteria. [t must constitute anovelty;it must reveal aninventive step
or new principle (one that’s not obvious to the skilled person); and it must be in-
dustrially applicable. The application must be filed in one of the EPO’s three of-
ficial languages — English, French, or German. The applicant needs to desig-
nate only one of the countries that ratified the European Patent Convention to
have the patent treated as a Community Patent valid in all member countries.

For more information on the Community Patent, contact Rainer Oster-
walder, European Patent Office, Erhardstrasse 27, D-8000 Munich 2, Germany.
Phone: (0049)89-23990; fax: (0049)89-2399-2850.
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10n, Diagnostics Log Data to

File Help ouit!

Status Panelf; , . e — Bl = 1)
Rz S Cofitrol Panell

Limits ~ Alarms

Upper ©

Flow Rate |

System: Active
alve Status:
Valve#1: Open
Valve#2: Open
Heating Unit Status:
Unit#l: 72%
Unit#2: 76%
Unit#3: 66% .
Data Logging: Active

1. Install Data Acquisition Board
2. Turn on Computer

3. Launch LabWindows

w hen you start LabWindows’, you'll  from low=cost fo high performance. Select  For a free LabWindows
have all the software you need fo  from A/D, D/A, digital 1 /0, fiming |/0, ~ Demo disk and your free
develop your data acquisifion and control  or DSP boards for the PC/XT /AT /EISA copy of DAQ Designer call

system. LabWindows is a data acquisition, ~and IBM PS/2. And now, with our us af (512) 794-0100

data analysis, and graphical presentafion ~ DAQ Designer system configuration or (800) 433-3488

sysTerln —|0Il infonle. Ang it’sdbockgd by st(])ﬁ\évure tlool, y%u cudn easdily detelzrmine (U. S. and Canada)

complete line of plug-n boards and SCXI  the best plugin boards and signa

signal conditioning modules. conditioning products for your application. v#ggﬁ%ﬂgﬁ-rs
The Software is the Instrument ©

The Choice for Data Acquisition If you're ready to launch your ’ TR

With LabWindows, you can use any duta acquisifion development, 233{1.,8& A

National Instruments plug-in board ranging  Take a Look at LabWindows. Fox: (512) 7948411
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dcto 3GHz .. $T145

lowpass, highpass, bandpass

¢ |ess than 1dB insertion loss ® greater than 40dB stopband rejection ®surface-mount ®BNC, Type N, SMA available
e 5-section, 30dB/octave rolloff ® VSWR less than 1.7 (typ) ®rugged hermetically-sealed pin models ® constant phase
® meets MIL-STD-202 tests ®over 100 off-the-shelf models ®immediate delivery

low pass, Plug-in, dc to 1200MHz

Distribution Centers/ NORTH AMERICA 800-654-7949  417-335-5935 Fax 417-335-5945

Passband Stopband, MHz Passband Stopband, MHz
Model MHz loss loss Model MHz loss loss
No. loss < 1dB > 20dB > 40dB No. loss < 1dB > 20dB > 40dB
PLP-5 DC-5 8-10 10-200 PLP-250 DC-225 320-400 400-1200
PLP-10.7 DC-11 19-24 24-200 PLP-300 DC-270 410-550 550-1200
PLP-21.4 DC-22 32-41 41-200 PLP-450 DC-400 580-750 750-1800
PLP-30 DC-32 47-61 61-200 PLP-550 DC-520 750-920 920-2000
LOW PASS PLP-50 DC-48 70-90 90-200 PLP-600 DC-680 840-1120 1120-2000
PLP-70 DC-60 90-117 117-300 PLP-750 DC-700 1000-1300 1300-2000
PLP-90 DC-81 121-137 167-400 PLP-800 DC-720 1080-1400 1400-2000
PLP-100 DC-98 146-189 189-400 PLP-850 DC-760 1100-1400 1400-2000
@ PLP-150 DC-140 210-300 300-600 PLP-1000 DC-900 1340-1750 1750-2000
:’, PLP-200 DC-190 290-390 390-800 PLP-1200 DC-1000 1620-2100 2100-2500
'% Price, (1-9 qty), all models: plug-in $14.95, BNC $32.95, SMA $3495. Type N $35.95
2
§ Surface-mount, dc to 570 MHz
)
SCLF-21.4 DC-22 32-41 41-200 SCLF-190 DC-190 290-390 390-800
e SCLF-30 DC-30 47-61 61-200 SCLF-380 DC-380 580-750 750-1800
SCLF-45 DC-45 70-90 90-200 SCLF-420 DC-420 750-920 920-2000
frequency SCLF-135 DC-135 210-300 300-600
Price, (1-9 qty), all models: $11.45
Flat Time Delay, dc to 1870 MHz
Passband Stopband VSWR Group Delay Variations, ns
MHz Hz Freq. Range, DC thru Freq. Range, DC thru
1 A Model loss loss 2fco 0.6fco fco 2fco 267fco
\ No loss < 1.2dB >10dB > 20dB X X X X X
e E / PBLP-39 DC-23 78-117 117 131 231 07 40 50
3 GhouR oL Deedl o8 PBLP-117 DC-65 234-312 312 1.31 241 0.35 14 19
p N / X PBLP-156 DC-94 312-416 416 031 341 03 11 1.5
| O ' / - PBLP-200 DC-120 400-534 534 161 191 0.4 13 16
il >, 4! PBLP-300 DC-180 600-801 801 1.25:1 221 02 06 08
gl Y =i PBLP-467 DC-28 934-1246 1246 1.251 221 015 04 055
/ = ABLP-933 DC-560 1866-2490 2490 131 2241 0.09 02 028
-z ABLP-1870 DC-850 3740-6000 5000 1.451 291 0.05 0.1 0.15
: 2 2w Price, (1-9 qty), all models: plug-in $19.95, BNC $36.95, SMA $38.95, Type N $39.95
——— NOTE: A: -933 and -1870 only with cornectors, at additional $2 above other connector models.
high pass, Piug-in, 275 to 2200 MHz
HIGH PASS Stopband Passband VSWR Stopband Passband VSWR
MHz MHz Pass- MHz MHz Pass-
s Model loss loss loss band Model loss loss loss band
3 ' No < 40dB < 20dB <1dB Typ No < 40dB < 20dB < 1dB Typ
< g PHP-25 DC-13 13-19 27.5-200 181 PHP-400 DC-210 210-290 395-1600 171
2 ' PHP-50 DC-20 20-26 41-200 15l PHP-500 DC-280 280-365 500-1600 1.8:1
S \ PHP-100 DC-40 40-55 90-400 1.8:1 PHP-600 DC-350 350-440 600-1600 201
$ \ PHP-150 DC-7! 70-95 133-600 1.8:1 PHP-700 DC-400 400-520 700-1800 1.6:1
-3 o\ PHP-175 DC-70 70-105 160-800 1.5:1 PHP-800 DC-445 445-570 780-2000 211
24 Wy PHP-200 DC-90 90-116 185-800 1.6:1 PHP-900 DC-520 520-660 910-2100 181
PRy PHP-250 DC-100 100-150 225-1200 1.31 PHP-1000 DC-550 550-720 1000-2200 191
PHP-300 DC-145 145-170 290-1200 1.71
frequency
Price, (1-9 qty), all models: plug-in $14.95, BNC $36.95, SMA $3895, Type N $39.95
AP bandpass, Elliptic Response, Constant Impedance,
10.7 to 70MHz 21.4 to 70MHz
) S Center | Passband 3dB Stopbands ] Center | Passband | Stopband VSWR
< Al 3 Freq IL.15dB | Bandwidth EZ IL Freq MHz loss 1.3:1
2 Model Max Typ > 20dB > 35dB Model loss > 20dB |Total Band
E \/ No. | (MHz) |  (MHz) (MHz) at MHz at MHz No MHz | <1dB | atMHz MHz
> PBP-10.7| 107 96-11.5 89-127 75&15 (06& 50-1000 PIF-21.4 214 ‘ 18-25 1.3&150 [ DC-220
] PBP-214f 214 192-236 179-253 | 155&29 |30& 80-1000 PIF-30 30 25-35 19&210 [ DC-330
PBP-30 30.0 27.0-330 25-35 22 &40 (32 & 99-1000 PIF-40 42 35-49 26 &300 | DC-400
—— PBP-60 600 | 55.0-67.0 495-705 44&79 [46&190-1000 PIF-50 50 41-58 31 &350 | DC-440
frequency PBP-70 700 | 630-77.0 68.0-82.0 51 &94 16.0& 193-1000 PIF-60 60 50-70 38 & 400 [ DC-500
PIF-70 70 58-82 448490 | DC-550
Price, (1-9 qty), all models: plug-in $18.95, Price, (1-9 qty), all models: plug-in $14.95
BNC $40.95, SMA $4295, Type N $43.95 BNC $36.95, SMA 83895, Type N $39.95

finding new ways
setting h;gher standards

m M I nl clrcults WE ACCEPT AMERICAN EXPRESS AND VISA

P.O. Box
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York 11235-0003 (718) 934-4500 Fax (718) 332-4661
EUROPE 44-252-835094 Fax 44-252-837010
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350166, Brooklyn, New
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e tsnow
 official. Bi-
. DOl IS Yes-

\
4 ¥ %% ¥ ¥ Rannounces

%00v and IZOOv (GBTsin TO-
3P and TO-220 packages.

faster switching, easier-to-
design alternative to bipolar.

ISR

I ¥ ¥ terdaysnews.

Theyre the more efficient,
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about the new 900v and
IZOOVTO 3Pand TO-220

¢ |GBIs, just phone
your Iocall rep,

They're also more rugged,
take up less board space
andlessbudget SO,
space. And like their &2

IoR)
IRGBF20F

600v predecessors, e 8 or the R [GBT
theyre bound to set ,\\\iﬁ ,Tﬁ Marketing Group
new performance \\ L at3|O/64O 6534

standards wherever theyre
designed in.
For more information

Orifyou like your news
delivered, well send you
specs and samples.

International Rectifier

WORLD HEADQUARTERS: 233 KANSAS ST, EL SEGUNDO, CA 90245, US.A. (310) 322-3331. FAX (310) 322-3332, TELEX 472-0403. EUROPEAN HEADQUARTERS: HURST GREEN, OXTED. SURREY RH8 98B, ENGLAND TELEPHONE (0883) 713215, TELEX 95219
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TECHNOLOGY NEWSLETTER

3 Stepping out of research papers and into reality, a first-of-its-kind foundry
THIN FILM F OUNDRY now offers thin-film high-temperature superconductor films. Superconduc-

OFFERS SUP ERCONDUCTORS tor Technologies Inc., Santa Barbara, Calif., will fabricate these films on 2-in.
wafers. The company implemented various functions, such as a microwave phase shifter that
demonstrates linear performance up to 36 W (developed as part of a contract with the Elec-
tronic Warfare division of Wright Laboratory at the Wright-Patterson Air Force Base). To
handle the high power, the firm created a novel conductor configuration that prevents dam-
age to the thin films. Other devices fabricated with the 77K thin films include a Schiffman
phase detector and delay lines. The phase shifter demonstrated an 86° +2° phase effect over a
2.4-GHz bandwidth at 6.5 GHz, and its insertion loss is less than 0.1 dB at 77TK. The supercon-
ducting thin films consist of thallium compounds on a lanthium-aluminum-oxide (LaAlQ,)
substrate. Foundry services can create 0.01- or 0.02-in.-thick films. Prices range from $175 for
a 1-cm? gold film, to over $11,000 for a 2-in. double-sided wafer with the thallium thin films.
Custom fabrication services like patterning start at $250 for a 1-em? chip. Design kits contain-
ing substrates and even a cold test fixture are available as well. Off-the-shelf resonators with
frequencies of 2.3 or 5 GHz and Qs of greater than 10,000 or 8000, respectively, are available
for evaluation and sell for $1500 each. Contact Jim Bybokas at (805) 683-7646. DB

Free passes to the opening day of the Design Automation Conference (DAC)
SEE THE LATEST IN EDA make it easier than ever for engineers to see the latest in EDA technology.

TECHNOLOGY FOR FREE Attendees will find valuable information at this year’s DAC, which takes
place June 8-12 in Anaheim, Calif. The conference features more than 125 exhibits that show-
case the latest in EDA technology. Technical sessions will focus on user problems and solu-
tions, including obstacles encountered with frameworks, standards, and tools. High-level
executive sessions cover such topies as ‘“Directions to watch in design technology,” and “Why
data models will become the fastest-growing segment of the EDA market.” In addition to the
first-day free passes, “‘exhibits only’”” admission can be purchased at the door at any time for
$35. For a “Free Monday” pass, call (800) 321-4573 no later than May 15. Lm

" Fewer external components and lower cost can be achieved with two 8-bit
8BIT MICROCONTROLLERS microcontrollers featuring expanded memory. The SAB80C515A and

HOLD 2.25’KBYTE RAM SAB80C517TA from Germany’s Siemens AG offer 1.25 and 2.25 kbytes of
RAM, respectively. The Munich-based firm claims that they contain more memory than other
8051-compatible microcontrollers. Also, a 32-kbyte program memory has been integrated in
the corresponding SAB83C515A-5 and SAB83C517A-5 ROM versions. Now available, the de-
vices use a maximum clock frequency of 18 MHz, which increases CPU performance by 50%.
In the 80C517A, fast computation is supported by the integrated 32-bit multiply/divide unit—
two 32- and 16-bit operands can be divided in 4 ps—and by eight data pointers. The controllers
come with intelligent and powerful integrated peripheral modules. A 10-bit analog-to-digital
converter offers a resolution of about 5 mV with either 8 or 12 input channels. The 80C515A in-
corporates three 16-bit-wide timers for digital-signal generation. Another first is a hardware
power-down mode that’s switched on and off via a control line. In this mode, the ports go to the
tristate condition to further reduce power consumption. A programmable watchdog timer en-
sures reliable CPU operation. The clock supply is monitored by an oscillator watchdog. JG

A smart spindle motor for compact hard-disk drives is one goal of an agree-
SMART DISK‘DRIVE ment between the Italian-Franco firm SGS-Thomson Microelectronics of Mi-
SP INDLE MOTOR COMING lan and Paris, and Nippon Densan Co. (Nidec), Kyoto, Japan. SGS-Thomson
will furnish a specially developed power IC that doesn’t need external components, and Nidec
will design, manufacture, and market a miniature brushless motor unit using this IC. The new
spindle motor is expected to become available later this year. The smart motor consists of a
small three-phase sensorless, brushless motor containing a smart IC physically integrated
with the motor body. The new device offers many benefits to disk-drive designers. For exam-
ple, Nidec’s proprietary sensorless double-step startup is built into the unit, guaranteeing
high reliability in startup. SGS-Thomson’s smart-power technology ensures that the chip
operates at high efficiency and works on 3-to-5-V supplies, consuming little current. Other
benefits include savings in board space and reduced design time. Applications for the new disk
drives are not only seen in laptop, notebook, and palmtop computers, but because they’re inex-
pensive, they’re also looking toward fax machines and high-capacity removable cartridges.
The chip’s bipolar-CMOS-DMOS technology allows any mix of control and power circuits to be
housed on one IC, with power dissipation so low that no special packaging is needed. JG
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Low power and h
for disk, DAT and

a0 . : power budgets while rocketing toward higher
Stor gt Product IC Solutions performance and integration levels.

Like 5 Mb/s to 48 Mb/s for hard drives not much
We're delivering the three “Ps” — low-power, high- ~ bigger than your business card.

performance and packaging — for virtually any storage In fact, the pitter-patter of smaller footprints has

device technology. From hard disk to floppy, optical, encouraged us to build a considerable library of

digital audio tape and so on. packaging options for newer areas such as VSOP, QFP
By using the right manufacturing process — Bipolar, ~ and Chip-on-Flex.

CMOS or BiCMOS — for a particular mixed-signal IC As for those new ideas everyone likes to talk about?

application we stay comfortably within your diminishing  Silicon Systems’ design engineers are already

Circle 150 for Product Information (U.S. Response)
Circle 158 for Career Information (U.S. Response)



Igh performance
the other things.
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experienced in “adaptive channels,” DSP Servos, on-the- latest developments. 1-800-624-8999, ext. 151.

fly error correction and electronically-tuned filtering. Silicon Systems, Inc.
Uh-hl{h. That buzz you're hearing is more than mere I‘Jﬁ%llm%“é‘}ggdg:?g‘b%\g%%
words. It’s results. European Hdg. UK. Ph (44) 81-443-7061
If you need a well-versed, imaginative and inspiring Fax (44) 81-443-702
partner to provide mixed-signal IC innovations for disk,
DAT or any storage device application, call us for our
Storage Products Data Book and literature package

SPD-7. We'll give you the name of your nearest

Silicon Systems representative and update you on our

Circle 151 for Product Information (Response Outside U.S.)
Circle 159 for Career Information (Response Outside U.S.)
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TECHNOLOGY NEWSLETTER

The VHDL International Users’ Forum, taking place May 3-6 in Scottsdale,
VHDL MEETING STRESSES Ariz., will provide a comprehensive, technical update of industry, academic,

REAL‘WORLD DESIGN USE government, and international-related VHDL efforts designed to benefit all
levels of VHDL users and developers. The technical program has 12 sessions focused on the
research efforts currently underway within the industry, as well as the drive to better under-
stand uses for VHDL in system design, test, and manufacturing. Forum papers will include
such topics as synthesis, acceleration techniques, analog and back annotation, and the use of
VHDL in ASIC and FPGA design. In addition, four tutorial programs will be offered for both
novice and experienced VHDL users, and users can gain hands-on experience with the latest
tools in the supplier suites. For more information on the show, call (800) 554-2550. LM

A silicon-based heterojunction bipolar transistor (HBT) that can handle fre-
HBT SILICON TRANSISTOR quencies up to 53 GHz has been developed by the Daimler-Benz Research
OP ERATES UP TO 53 GHZ Laboratories, the Ulm-based research facilities of the major German produc-
er of Mercedes-Benz cars and trucks. According to the company, only IBM Research Labs in
Yorktown Heights, N.Y., has attained similar speed performance. This development leaves
the possibility of integrating high-frequency devices and conventional silicon circuits on the
same chip. The HBT outperforms conventional silicon technologies not only in speed, but also
with higher current amplification and lower noise and power consumption.

Lying at the heart of the new transistor is a 50-nm silicon-germanium base layer. High bo-
ron doping levels are responsible for a high charge carrier density. This creates a low resis-
tance, the prerequisite for fast switching. In contrast to conventional silicon transistors,
HBTSs consist not just of silicon, but of layers of different semiconducting material. To obtain
such a structure, germanium is usually added to the silicon. Even though germanium atoms
are bigger than those of silicon, making them impossible to fit into the silicon crystal lattice,
the Ulm researchers managed to make the different layers monocrystalline throughout. This
was achieved by using molecular-beam epitaxy to grow extremely thin layers atop one anoth-
er. With the technique, all transistor layers are made in one process. HBTSs also offer lower
process temperatures—typically 550°C—over conventional silicon structures. JG

Taking advantage of its license for all of the Xilinx patents on the RAM-
ENHANCED ARCHITECTURE based programmable-logic arrays, AT&T Microelectronics, Berkeley
UPS FPGAS TO 20K GATES Heights, N.J., has developed a proprietary architecture that hosts from 3000
t0 20,000 usable gates. Dubbed ORCA (optimized, reconfigurable cell architecture), the forth-
coming family of arrays includes 64-bit configurable lookup tables in each logic block to help
optimize logic utilizations. With the large lookup tables, more logic can be combined into one
programmable logic cell, reducing the number of cell-to-cell critical paths. The same lookup ta-
bles can also be configured to perform multiple smaller functions, reducing the need for large
numbers of cells and minimizing the amount of unused logic. Three major types of functions
are supported by the arrays: data path, user-accessible SRAM, and glue logic. Data paths
enable operations on two bused signals, whether 4-, 8-, or 16-bits wide, and perform nibble-
wide operations at a time—a unique feature. For routing resources, the ORCA family will
include passive, active, and long-line routing paths so that the automatic routing tools can
optimize their use of the resources for short-, medium-, and long-distance routes. The initial
family member will contain 3000 usable gates and pack 120 I/0 pads; the largest will have
20,000 usable gates and offer 288 I/0 lines. Contact Ajay Shingal at (215) 439-6004. DB

MODEL APPRO ACH IMPROVES By using a distributed-model approach rather than the traditional lumped-

model approach, the PSpice software can simulate lossy transmission lines in
LOSSY‘LINE SIMULATION significantly less time while producing a more accurate approximation of the
line’s behavior. The distributed model, developed by MicroSim Corp., Irvine, Calif., simulates
a continuous line that’s specified by electrical length and resistance, inductance, capacitance,
and conductance distributed along its entire length. From this, the line’s behavior is computed
using impulse responses. This technique avoids the overhead introduced by the lumped-model
approach that describes the lossy line as a string of line segments, and has each segment
modeled with discrete passive components. Moreover, the lumped-model approach produces
oscillations at points where abrupt changes occur in the signal traveling along the transmis-
sion line. In PSpice, these frequency artifacts are eliminated by modeling lossy lines as contin-
uous lines. Call MicroSim at (800) 245-3022 or (714) 770-3022 for more information. LM
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Apex Microtechnology has more than
25 models of high voltage operational

amplifiers. Voltage supply ranges vary

PA89
Industry’s Highest Voltage
B =600V supply
75mA output
3kHz power bandwidth
6.0mA max quiescent current

H
|
[
B Input Offset Voltage 2mV max

+1100V SINGLE AXIS MICRO-POSITIONING

For Immediate
Produet Information,
or to Place an Order

VORI 5 P e IV L i

from £75V up to £600V. Both the PA88
and PA85 outlined below are available
in a military version. This means the
parts are tested over the full military
case temperature range of —55°C to

PA85/PA85M—High Voltage,
High Power Bandwidth
W 225V supply
B 200mA output
B 550kHz power bandwidth
B 1000V/ps
B High reliability, military version

Ring Re

X SWEEP

SAMPLE
TO
FOCUS
GRID

Y SWEEP
SAMPLE

—225V
HIGH VOLTAGE DYNAMIC FOCUSING

DEDICATED TO EXCELLENCE

+125°C. Apex Applications Engineers
can answer you specific applications
and product selection questions. Call
toll free 1-800-862-1021. Or FAX
1-602-888-7003.

PA88/PA88M—High Voltage,
Low Quiescent Current
B 1225V supply
B 100mA output
B 2.0mA max quiescent current
B Programmable current limit
B High reliability, military version

Re
A
R PIEZO
|—VW* DRIVE
Sy
COMPUTER
POSITION =
COMMAND
VOLTAGE

+210V LOW POWER, PIEZOELECTRIC POSITIONING

For Applications
or Product Selection
Assistance Call Toll

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

Call 1-800-862-1021 Free 1-800-862-1021
or FAX (602) 888-3329 or FAX (602) 888-7003
AUSTRALIA, NEW ZEALAND (08) ;7,‘.:53.':3 BELGIUM/ILUXEMBOURG (03) 458 3033 CANADA (416) 821-7800 DAEHAN MINKUK (02) 745-2761 DANMARK 42 24 48 88
DEUTSCHIEIAND (6152) 61081 ESPANA (1) 409 47 25 FRANCE (1) 69 07 08 24 l!()N(; KONG 8339013 INDIA (212) 339836 ISRAEL (3) 9345171 ITALIA (2) 99041977
NEDERIAND (10) 451 9533 NIPPON (3) 3244-3787 NORGE (2) 50 06 50 OSTERREICH (222) 505 15 220 PEOPLES REPUBLIC OF CHINA (86) 500 7788
REPUBLIC OF SOUTH AFRICA (021) 244071 SCHWEIZ (56) 26 54 86 SINGAPORE 284-8537 SUOMI (0) 8041-041 SVERIGE (8) 795 9650
TAIWAN—REPUBLIC OF CHINA (02) 7219533 TURKIYE (1) 337 22 45 UNITED KINGDOM (844) 278781

CIRCLE 88 FOR U.S. RESPONSE CIRCLE 89 FOR RESPONSE OUTSIDE THE U.S.




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 TTHTT
impedance; BNC standard; request other types. B i
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

e
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, 1 case B 13 FT,FTB, case H 16

NEW TC SURFACE MOUNT MODELS from 1MHz to 1500 MHz

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

- L L] -
T1-1 5950-10-128-3745 TMO2.5-6T 5950-01-215-8697
Inl- Ircul s T1-1T7 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 Otg
see opposite page NO. MHz MHz MHz (1-9)
A* T T 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 4.95
T25-6T 25 01-100 01-100 02-50 50-20 495
® . T3-1T 3 05-250 05-200 1-200 5-70 4.95
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
TIS-AT 13 3-120 3-120 7-80 5-20 4.95
T16-6T 16 03-75 03-75 06-30 1-20 565
TH  T14-1H 4 10-350 10-350 15-300 25-200 595
TMO  TMO1-1T 1 05-200 05-200 08-150 2-80 7.95
TMO2-1T 2 07-200 07-200 1-100 5-50 8.45
+TMO2.5-6T 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 5-20 845
B* T s 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 9.95
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
G T it 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
T1-6 1 01-150 01-150 02-100 05-50 565
T15-1 15 1-300 1-300 2-150 5-80 445
- n T15-6 15 02-100 02-100 05-50 0.1-25 565
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 4.45
T36-1 36 03-20 03-20 05-10 1-5 6.95
TO T70-75 1 10-500 L 10-500 40-250 6.95
T a0 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 6.25
TMO1.5-1 15 1-300 1-300 2-150 5-8 845
+TM025-6 25 01-100 01-100 02-50 05-20 7.95
$TMO4-6 4 02-200 02-200 05-150 1-100 7.95
TMO6-1 6 3-200 3-200 5-150 5-50 7.95
TMOS9-1 9 15-200 15-200 3-150 2-40 795
TMO16-1 16 3-120 3-120 7-80 5-20 7.95
D T 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 2-4C0 = 845
e TMO4-2 4 2-600 2-600 5-500 2-250 795
; TMO8-1 8 15-250 15-250 25-200 2-100 7.95
TMO14-1 14 2-150 2-150 5-100 2-50 845
FT FT122-1 1.22 005-100 005-100 01-50 05-25 3595
FT1.5-1 15 1-400 1-400 5-200 1-100 35.95
FTB FIB-1 1 2-500 2-500 5-300 1-100 36.95
FTB1-6 1 01-125 01-125 05-50 1-25 36.95
BFTB-1-75 1 5-500 5-500 5-300 10-100 36.95
T T-622 1 0.1-200 0.1-200 0.5-100 5-80 325
1626 1 0.01-10 0.01-10 0.2-5 04-2 395

® Denotes 75 ohm models
* FOR A AND B CONFIGURATIONS

Maximum Amplitude Unbalance Maximum Phase Unbalance

CIRCLE 118 FOR U.S. RESPONSE

0.1 dB over 1 dB frequency range
0.5 dB over entire frequency range

1.0° over 1 dB frequency range
5.0° over entire frequency range
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TECHNOLOGY ADVANCES

MULTILEVEL PIPELINE AND 1-KBYTE CACHE
LET 16-BIT-BUS 486 DELIVER HIGH THROUGHPUT

eveloping an 80486-
D instruction-compati-
ble CPU might be
considered a difficult-
enough task, but redesign-
ing the CPU to deliver high
throughput while restrict-
ing the external bus to just
16 bits could be viewed as
masochistic. However, de-
signers at Cyrix Corp.,
Richardson, Texas, went to
that extreme. They put a
486-software compatible
CPU into a low-cost
80386SX 100-lead plastie
quad-sided flat package.
The result is a chip that de-
livers close to 486SX per-
formance at a price com-
petitive with the 80386SX
or SL microprocessor (see
“486 workalike retains
386SX bus, pinout for
notebook PCs,”’p. 117).
Engineers applied a
unique design methodolo-
gy to the Cx486SLC, which
they feel will guarantee
compatibility while leaving

room for innovation. The
approach employs a propri-
etary algorithm that al-
lows the company to model
any kind of programmable
chip. The behavioral model
then develops the logic de-
sign. Before committing
the design to silicon, it's
subjected to extensive sim-
ulations, both behavioral
and logic.

With compatibility guar-
anteed by the design meth-
odology, the designers of
the new chip were able to
innovate on the chip’s ar-
chitecture. The Cx486SLC
achieves 486-level perfor-
mance by employing an op-
timized variable-length
pipeline combined with a
RISC-like execution unit, a
1-kbyte integrated instruc-
tion and data cache, and an
on-chip 16-bit hardware
multiplier (see the dia-
gram).

The execution path con-
sists of five pipeline stages

that allow successive in-
struction overlap, which
results in minimal instruc-
tion cycle times. The five
stages are: code fetch, in-
struction decode, micro-
code ROM access, execu-
tion, and memory/regis-
ter-file write back. These
stages were designed with
hardware interlocks that
permit successive instrue-
tion-execution overlap.
Furthermore, a number of
the instructions were re-
duced to single-cycle exe-
cution, improving overall
CPU efficiency.

A 16-byte instruction
prefetch queue fetches
code in advance and pre-
pares it for decoding, help-
ing minimize overall execu-
tion time. The instruction
decoder then decodes four
bytes of instructions per
clock, eliminating the need
for a queue of decoded in-
structions. Sequential in-
structions are decoded

quickly and given to the mi-
crocode. Non-sequential
operations needn’t wait for
aqueue of decoded instruc-
tions to be flushed and re-
filled before execution con-
tinues. As a result, both se-
quential and non-sequen-
tial instruction times are
minimized.

The execution stage
takesadvantage of a RISC-
like execution unit that re-
duces some instruction ex-
ecution times to just a sin-
gle cycle, and a 16-bit hard-
ware multiplier that
accelerates integer multi-
plications. A write-back
cache algorithm provides
single-cycle 32-bit access
to the on-chip cache and
posts all writes to the cache
and system bus using a
two-deep write buffer.
Posted writes enable the
execution unit to proceed
with program execution
while the bus-interface
unitactually completes the
write cycle.

The 1-kbyte on-chip
cache maximizes overall
performance by quickly

Sequencer

Cache and memory management

16-byte
instruction queue

[
I
Immediate : Internal
: data bus
32
Microcode ROM :
I
s I
Control . 'Immedlate ,ra?;“ gg
Execution unit : Byte
% - multi
Limit | wigrerunt| M | St | Rogiser (ogump{ "m0
unit anit. | omit | file L | registers
Linear address bus

Memory-management
unit

Prefetch unit P

1-kbyte
instruction/
data cache

Instruction address bus

386SX-compatible
bus interface

Dp-15

Data buffers *
16

Bus Control
control
M-23
Bus Enable High
Address | Bus Enable Low
buffers “

oo T W S S TR e T R T e i
Cx486SLC block diagram
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Changing the Signal Processing World
Forever.

ZAP! Sometimes the best
—@-— %P+ ideas come suddenly. With
l—éﬁ one great flash of insight, the
i agaa [ problem is illuminated and
l '~ quickly solved. Provided, of
{ v | course, you are working with
p | SPROC™ signal processing
f technology from STAR

H-N“ S, [f 7, :
N Semiconductor.
e ron Before SPROC, many bright

ideas produced little more
than a flash of light and wasted energy. And you have
probably seen more than one enlightened solution
bogged down in the time-consuming prototyping of
an analog board or the agonizing handcoding of a
DSP chip.

Now SPROC can help you transform your bright
ideas into brilliant signal processing solutions in a
flash. By integrating an advanced, programmable
signal processing chip and a powerful, easy-to-use

ié“‘.‘u\‘l\'\l‘il"f"'\‘;"\""'

A Flash of Brilliance.

CIRCLE 156 FOR U.S. RESPONSE

development system, SPROC technology allows you
to create and modify an application in a matter of
minutes . . . without writing code.

How? The SPROClab™ development system uses the
unique “Sketch and Realize™ design approach to
allow rapid transformation of signal processing
designs from signal flow block diagrams. SPROClab
automatically converts your diagrams into code
optimized for the SPROC chip, which contains multi-
ple on-chip processors for real-time signal processing
performance.

To learn more about the new SPROC technology,
specially-designed to handle the needs of real-time

signal processing, call
? SEMICONDUCTOR

for your free 350-page
DataBook and
The Signal Processing Company

demonstration disk.
(908) 647-9400.

25 Independence Boulevard, Warren, NJ 07059

LMK
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STAR Semiconductor, the STAR logo, SPROC, SPROClab and “Sketch and Realize” are trademarks of STAR Semiconductor Corp.




supplying instructions and
data to the internal execu-
tion pipeline. Although ex-
ternal data accesses are 16
bits, the internal cache re-
assembles the half-words
into 32-bit words; all inter-
nal buses on the chip are 32
bits wide. An external
memory access takes a
minimum of two clock cy-
cles (zero wait states). For
cache hits, the new CPU
eliminates these two clock
cycles by overlapping
cache accesses with nor-
mal-execution pipeline ac-
tivity.

The combined pipeline-
and-cache architecture al-
lows cache accesses to run
in parallel with normal-ex-
ecution pipeline activity,
resulting in cache hits that
are two clock cycles faster
than typical zero-wait-
state external bus access-
es. Additional bus band-
width is gained by present-
ing instructions and datato
the execution pipeline up to
32 bits at a time, compared
with 16 bits per cycle for an
external memory access.

The cache is a write-
through unified-instruc-
tion-and-data cache. Lines
are allocated only during
memory read cycles. The
cache can be configured as
direct mapped or two-way
set associative. The direct-
mapped organization is a
single set of 256 four-byte
lines. When configured as
two-way set-associative,
the cache organization con-
sists of two sets of 128
four-byte lines and em-
ploys a least-recently-used
(LRU) replacement algo-
rithm.

The 16-bit hardware
multiplier added to the ar-
chitecture speeds integer
multiplies by as much as
eight times over the shift-
add multiply function in
other 386 or 486 CPUs. A

TECHNOLOGY ADVANCES

faster multiply enhances
the CPU’s performance in
such applications as graph-
ics control and handwrit-
ing recognition. The hard-
ware multiplier shows a 2X
video-performance in-
crease over 386 and 486
CPUs at the same clock
speed, according to popu-
lar video benchmarks like
Power Meter Aggregate
Video.

In addition, by placing
the display controller (for
example, a VGA chip) on a
local-bus interface rather
than on the slow, 8MHz
AT bus, designers can
eliminate the performance
bottleneck of the AT bus
and perform 16-bit trans-
fers at the full CPU clock
speed. That speeds up vid-
eo performance by two- to
six-fold over standard
VGA. Handwriting recog-
nition can also be acceler-
ated without additional
support logic, such as DSP
chips.

During the early stages
of chip development, the
tests performed on the log-
ic simulation are, of neces-
sity, a subset of those that
can be performed on the
first silicon. However, by
simulating thoroughly, the
company was confident
that the circuit would work
the first time, eliminating
the need for multiple chip
iterations. In the case of
the Cx486SLC, Kevin
McDonough, vice presi-
dent of engineering, said
that only a few minor bugs
were found in the first sili-
con. All of them were cor-
rectable by making
changes only in the metalli-
zation mask. By not having
to change all of the diffu-
sion masks and create a
second iteration of the sili-
con, Cyrix can deliver fully
functional devices just
weeks after receiving the

EdJE L ECTRONTIGC

firstsamples.

The Cx486SLC CPU is
the third product family de-
veloped by Cyrix using its
proprietary design meth-
odology. The other two
families were math co-

processors: The first con-
sists of the FasMath
83D87, 83S87, and 823887,
the second set includes the

87SLC and 87DLC.
JON CAMPBELL AND
DAVE BURSKY

INTERACTIVE TRACKBALL RELIES
ON FORCE-FEEDBACK SENSING

he ubiquitous mouse
I and similar computer
input devices haven’t
become artifacts ina muse-
um yet, but that’s where
some may wind up if a new
interactive man-machine
interface reaches maturity
and becomes a commercial
product.

Under development at
the Institute for Percep-
tion Research in Eindho-
ven, the Netherlands, the
new device is a trackball
that works with tactile
feedback: Turning the ball
with the finger or thumb,
the user moves the cursor
across the screen. If the
cursor moves in an inap-
propriate direction, the
ball, and hence the user,
senses aresistive force. On
the other hand, there’s no
such sensation or even a
stimulating force if the
cursor moves in the proper
direction, which depends
on the application.

Today’s input devices,
such as the mouse, touch
screen, or the conventional
trackball, are good but far
from ideal. With the
mouse, the cursor is made
to shift across the screen
by moving the whole de-
vice. The drawback is that
the user must move the
hand and the lower arm.
What's more, the mouse
and the arm movements
take up much desk space.

In terms of eye-hand co-
ordination, the directness
D E S8 I ¢ N
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of data input for the touch
sereen is unsurpassed. But
the user must lift the arm,
and that obscures part of
thescreen. Also, inthelong
run, lifting the arm be-
comes tiresome.

As for the conventional
trackball, it remains sta-
tionary and the cursor can
be controlled even from an
easy chair. The ball just
needs to be moved with the
fingers and the cursor will
move with it. Butthere’sno
simple relationship be-
tween the ball’s movement
and that of the cursor. Be-
cause the straight cursor
movements must be relat-
ed to curved finger tracks
across the ball, the cursor
will easily shoot off in the
wrong direction.

That’s not the case with
the new tactile-feedback
trackball: The user, upon
sensing the feedback
force, will be guided to
move the ball in another
“proper” direction. Com-
bining user comfort with
directness of manipula-
tion, the new device also di-
minishes the visual load, or
eye strain, because the
user goes by mostly what
he orshe feels.

The Dutch device makes
for more user comfort prin-
cipally because unneces-
sary cursor detours are
avoided. Therefore, reac-
tion is quicker to what’s
seen on the screen. Percep-
tion experts have found




The FS700 LORAN-C frequency standard

10 MHz cesium stability

Cesium long term stability at a fraction
of the cost

Better long-term stability than rubidium

Not dependent on ionosphere position
changes, unlike WWV

Complete northern hemisphere
coverage, unlike GPS.

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

$4950

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

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

~ FIELD <
|

i TRACKNG  STATUS SETUP
|

I FS700: The optimum frequency

management system



SIEMENS

How Siemens Has Become One Of
America’s Fastest-Growing IC Suppliers.

When it comes to
superior products and
service, Siemens brings
you a world of experience,
right here at home.

1992 Siemens Components, Inc. Integrated Circuit Division. 2191 Laurelwoc

To succeed in the international market,
you first need a partner who can provide
the products and support necessary

for you to succeed here in the United
States. Siemens is that partner, with the
global expertise and wide range of
innovative products you need to build
for the world market, right here at home.

Building On A Reputation
For Quality

Quality has always been a priority at
Siemens, and we've taken great strides
towards achieving the highest level of relia-
bility for our customers, year after year.

This commitment to quality has resulted
in more than a 300% improvement in
defects-per-million for production in the
past four years, which is twice as good
as the industry quality average. And fewer
defects means more reliable systems and

subsystems, which reduces the cost of
ownership, repairs and replacements.

Communication Breakthrough
With our advanced Enhanced Serial
Communication Controller—the ESCC2
(SAB82532)—Siemens
continues to demonstrate
the innovation in commu-
nications technology which
2-Channel Nas made us the leaders
Controller  in the field.

Our popular ESCC2 provides transfer
rate speeds of up to 10 Mbit/sec in
synchronous mode. And it supports a
wide range of protocols—including X.25
LAPB, ISDN, LAPD, HDLC, SDLC and
both ASYNC and BISYNC—plus easy
adaptability to either Intel® or Motorola®
microprocessors. For fast, accurate and
reliable multi-protocolling.

Santa Clara, CA 95054-1514., M11A018. Intel is a registered trademark of Intel Corporation. Motorola is a registered trademark of Motorola, Inc.
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Power ICs

Superior Embedded Control

Solutions

For high-speed embedded control
applications, Siemens also offers the
SAB80C166, the fastest real-time con-
troller in the world.

As the industry's only 16-bit

microcontroller with a 4-stage

pipeline, the 80C166 reaches

16-8it  speeds of up to 10 native

Microcontroller  \j|pS, and delivers the
fastest interrupt performance and bit
processing capabilities of any controller
on the market.

High-End Computing Solutions
Plus, Siemens offers a complete portfolio
of products to match your specific needs for
state-of-the-art computer or computer
peripheral designs. Including the R4000
~the first microprocessor with a complete
64-bit architecture—plus the advanced
DRAMS, tightly-coupled ASICs, and
communications ICs you need to build a
total systems solution.
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In CMOS ASICs, we
offer both Sea-of-Gates
and standard-cell
product families, fea-
turing sub-micron
64-BitRISC  technology which is
Microprocessor  ompletely compatible
with Toshiba, even atthe GDS2 database
level, for true alternate sourcing world-
wide. And they're fully supported by
Siemens ADVANCAD design system,
which is based on industry-standard
workstations and simula-
tors. As well as the best
service in the industry.

Siemens is also the

only European DRAM  Gate Arrays and
manufacturer, with Standard Cells
high-quality 1-Mb and 4-Mb DRAMSs in
production today, and 16-Mb and 64-Mb
DRAM programs for the near future. And
a commitment to innovation which has
made us one of the leading DRAM sup-
pliers to companies across America.
This means you not only get the high
performance of the innovative R4000,

but the quality in design and production
that has made our full line of ASICs and
DRAMs the industry leaders.

Servicing The United States
Because quality doesn’t end with the
product, Siemens also works very closely
with you to provide the type of service
and support that fits your individual needs.
Services such as Field Application Engi-
neering, Just-In-Time delivery, flexibility
in packaging and design, and multiple-
sourcing—the type of support which has
won us preferred vendor status with
Fortune 500 companies, including the
Q1 Preferred Supplier Award from Ford.
And has made the name Siemens synon-
ymous with quality for over 150 years.

Call us today at 800-456-9229 for more
information. We'll show you how you

can get a world of products and service,
right here at home.

Ask for literature package M11A018.

Siemens
World Wise, Market Smart.
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thatregulareye-hand reac-
tion time is an average 175
ms. With the force-feed-
back trackball it’s about
30% less.

Just when the resistive
force is generated depends
on the application and on
the screen display. For ex-
ample, the trackball may
be programmed so that the
cursor easily moves within
preferred, say, white areas
on the screen, but triggers
the force feedback when
the user tries to move the
cursor across darker, or
non-preferred, areas.

The team of researchers
at the institute (the insti-
tuteis ajoint venture of the
Philips Research Labora-
tories and the Eindhoven
University of Technology)
have implemented the
force-feedback principle in
a demonstration system
consisting of two optical
position sensors and two
servo motors (see the pho-
to). One sensor-motor com-
bination handles cursor po-
sition and tactile feedback
along the X axis and the
other does the same along
the Y axis.

Computer experts and
other people have already
shown interest in the new
device, says Jos van Ite-
gem, a member of the re-
search team. He thinks
thatif a company started to
develop the device now, it
could come out with a mar-
ketable force-feedback
trackball “within little
time.” The development
time would depend on the
application.

According to van Ite-
gem, many interactive ap-
plications could benefit
from the new trackball.
Among them are text and
graphics editors in the of-
fice environment, arm-
chair control of TV and CD-
I (compact-disc-interac-

TECHNOLOGY ADVANCES

tive) systems, and comput-
er-aided design.

The trackball with feed-
back should particularly
suit users working with in-
put devices for long peri-

ods of time, such as air-
traffic controllers. The de-
vice should also prove its
worth in applications
where speed and accuracy
of operation is important,

such as in looking at medi-
cal computer images dur-
ing surgery.

Having a feedback
trackball would also be
handy where the user must
perform two tasks at the
same time—for instance,
car drivers who want to op-
erate the radio in the dash-
board while keeping their
eyes on the road. With the
trackball at, say, the center
of the steering wheel, the
driver could control the
ball and thus manipulate
the car-radio’s tuning sys-
tem by sensing the resis-
tive forces in the ball. At
the same time, the driver
could be keeping an eye on
surrounding traffic.

JOHN GOSCH

TEST-SYNTHESIS APPROACH FoR ICS
INCORPORATES PARTIAL-SCAN TECHNOLOGY

new test-synthesis
approach creates
ICs with partial-

scan technology, yet it still
meets timing and area con-
straints. The synthesis
technology, developed by
Synopsys Inc., Mountain
View, Calif., includes con-
straint-based scan selec-
tion and sequential auto-
matic test-pattern genera-
tion (ATPG).

Partial scan is a test
methodology that works
by transforming some se-
quential elements in an IC
into scan registers. Scan
registers are controllable
and observable elements.
Partial-scan testing is ac-
tually a variation on full-
scan testing, where all of
the sequential elements
are turned into scan regis-
ters.

In contrast to traditional
partial-scan approaches,
the Synopsys method le-
verages synthesis technol-
ogy to treat testability as

EJE L ECTRONTIGC

an additional constraint
along with area and tim-
ing. Consequently, the
software optimizes the cir-
cuit in all three directions
without compromising de-
sign time. Emphasis is
placed on maintaining pre-
dictable, high-quality fault
coverage with minimal de-
sign impact.

The partial-scan technol-
ogy works froma top-down
approach: Scan as many se-
quential elements as possi-
ble without impacting area
and timing goals, and use
sequential ATPG to gener-
ate test patterns. This ap-
proach typically requires
scanning 40 to 60% of the
sequential elements, and is
attractive because it offers
good results without nu-
merous design iterations.

Designers use the soft-
ware by inputting an ICnet
list. The software per-
forms structural, timing,
and area analyses on the
design. Structural analysis
D ESIGN
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determines sequential
scan elements that im-
prove testability by reduc-
ing the pattern sequence
needed to observe and con-
trol internal nodes in the
circuit. Timing and area an-
alyses calculates how
many elements can be
scanned based on their re-
spective constraints.

The partial-scan soft-
ware then uses these ana-
lyses to automatically se-
lect the scan registers,
yielding optimal fault-cov-
erage results. For exam-
ple, the partial-scan tech-
nology will choose sequen-
tial elements that reduce a
circuit’s sequential depth.
Automating the selection
of scan registers based on
the user’s constraints re-
moves the need for design-
ers to become involved in
the scan-architecture se-
lection, and minimizes the
impact of partial scan on a
design.

Circuit optimization is




THE ONLY S5-VOLI MEGABIT FLASH.
NO WAITING.

B The AT29CO0I10 has the
easiest programming
algorithm in town.

Atmel’s 5-Volt-only, one-
megabit Flash is available.
Production quantities.

No waiting. It’s self timed and has

That’s 5 Volts to read and automatic erase, SO
5 Volts to write. No costly you dont have to erase
12-Volt converter or regulator before writing.
circuits to clutter your system. . : y

\ y ) So, if you like blazing access
And, there’s more: 3 3
times, need sector write and

PERFORMANCE:

want to save space, call, fax
or write us about your appli-
cation and we’ll get you a
sample of the Atmel 5-Volt-
only Flash.

No Waiting.

W The AT29CO0I10 is fast—90
nanoseconds commercial,
120 nanoseconds military.

HASSLE FREE:

B The AT29C010 has
one thousand 128-byte
sectors, and each can be
individually written or
erased.

AIMEL

ATMEL CORPORATION SRR TSR - Tel. 1-800-292-8635
2125 O'Nel Drive Tel. (408) 441-0311
San Jose, CA 95131 The people who make the difference. FAX (408) 436-4200
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performed once a partial-
scan architecture is select-
ed. Then, sequential ATPG
generates patterns to
work with the partial-scan
architecture, so that the
non-scannable elements
can be controlled and ob-
served, and faults can be
detected in the design. Syn-
opsys’ sequential-ATPG
technology consists of pro-
prietary algorithms based
onsuch techniques as time-
reverse processing and the
D algorithm.

Partial-scan technology
will be incorporated into a
future Synopsys product
that’s compatible with Test
Compiler, Synopsys’ exist-
ing test-synthesis product.
For more information, call
Synopsys at (415) 962-5000.

LISA MALINIAK

TECHNOLOGY ADVANCES

JOSEPHSON-JUNCTION FLIP-FLOP
ToGGLES AT A RECORD 144 GHZ

recently developed
flip-flop, based on
Josephson-junction

technology, toggles atare-
cord-breaking speed of 144
GHz. The device, demon-
strated by Hypres Inc.,
Elmsford, N.Y., works ata
temperature of 4.2K, the
temperature of liquid heli-
um.

Built on a 3.5-pm niobi-
um process, the flip-flop is
a power miser, using just
1.6 wW. Moreover, it’s been
cascaded to build 4- and 32-
bit shift registers operat-
ing at 60 and 45 GHz, re-
spectively.

The complete 32-bit reg-
ister doesn’t require much

power either. It needs a
mere 100 uW of power (see
the photo next page).
These results were ob-
tained using the RSFQ
(Rapid Single-Flux Quan-
tum) superconducting log-
ic family. The concept of
RSFQ was developed at
Russia’s Moscow Universi-
ty by Konstantin Likharev,
V.K. Semenov, Sergei Ry-
lov, and Oleg Mukhanov
(Likharev and Semenov
are currently at the State
University of New York at
Stony Brook; Rylov and
Mukhanov now work at
Hypres Inc.). It represents
logic ones and zeros as the
presence or absence of a

quantized magnetic
fluxon.

The fluxon takes the
form of a voltage pulse
with an amplitude of 1 mV
and a width of 2 ns. Non-
latching Josephson junc-
tions generate, transmit,
and logically combine
these ultra-short pulses.
The nonlatching junctions
are 30 times faster and re-
quire 1/10 the power of the
previously used latching
designs.

The technology also
combines the advantages
of low power dissipation
with natural self-timing as
well as insensitivity to
power-supply voltage
changes.

The nonlatching junc-
tions have been successful-
ly fabricated using newer
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flatness of 0.14 dB to 100 MHz.
And your creativity needn’t
stop with standard products.
Because the HFA-1 process is
available in semicustom, as
part of Harris industry-leading

fast-thinking engineers like
you have been waiting for.
Quickly imagine what you can
do with a bandwidth so huge.
Providing excellent phase
linearity and a remarkable gain

Once again, the latest break-
through in ultra-high-speed op
amps comes to you from Harris.

This time, it’s the HFA1100.
Three times as fast as the old
record holder. And just what

Ede L EcCT

ROOSN 1 .-G
MAY 1, 1992

DB RS G N



high-temperature super-
conducting (HTS) materi-
als, allowing designers to
build RFSQ-logic circuits
thatcanoperate at the tem-

TECHNOLOGY ADVANCES

Lt

gen.

The toggle flip-flop or
prescaler circuit—the fast-
est RFSQ cell—represents
the key component for

gate designs. As a result,
the operating frequency of
the toggle flip-flop circuit
is critical for projecting the
performance of arbitrary
RSFQ-based circuits.

Because it’s said to be
simple to test and is easily
expandable to high gate-
density levels, the shift
registeris being offered as
an ideal circuit to “prove
the technology.” There are
many applications for the
circuit. These include tran-
sient digitizers, low-power
satellite correlation receiv-
ers, and digital-signal pro-
Cessors.

The extremely fast
switching speeds of the
RFSQ cells and their short
aperture times suit them
well in analog-to-digital

aperture time can be trad-
ed off for an ADC design
with either a higher accu-
racy or a larger signal fre-
quency band.

Two types of RFSQ Jo-
sephson-junction ADCs
have been developed over
the last decade: parallel-in-
put and serial-input types.
Though the parallel-input
RFSQ Josephson-junction
ADCs deliver the highest-
frequency performance,
they do require a simulta-
neous delivery of ultra-
fast input sampling wave-
forms.

For additional informa-
tion about these RFSQ Jo-
sephson-junction develop-
ments, call Edwin Stebbins
at Hypres Inc. at (914) 592-
1190.

perature of liquid nitro- | most of the family’s logic- | converters. Here, the short FRANK GOODENOUGH
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9 This year’s 14th annual IEEE Cus-
tom Integrated Circuits Conference
(CICC) at the Westin Copley Plaza

Hotel, Boston, Mass., May 3-6, is one of the

® biggest to date. Some 30 tech-
rln S Out nical sessions, with over 170
papers, cover a wide range of

subjects. On the digital side, the latest, fast-

est, and densest CMOS and biCMOS

t e eSt processor, memory, and logic designs
are explored. CMOS dominates the an-

alog and mixed-signal side, with designs

ot running the gamut from systems on the
ln new chip to managing utility power to complete
hearing aids. To design these circuits, the

CICC unveils the latest developments in

e mixed-signal design-automa-

eSl tion and synthesis technolo-

gies. Also examined are the

latest in testing tech-
nologies for mixed-sig-

PLD: d o
gatesa?:ays devices and test and optimization partitioning nal a,nd analog ICS’ as
methodologies anq _1orrr_1a|
wicain | ywell as data-compac-
Graphics and mbe_dded Synthesis techniques Fabrication Global w_iretgss tlon and boundary
e’ | lnk - s Tt TEee goan  testing, deelh
Sessiont Ses Usessiontd 0 sssens | niques. In addition, a
Physical desi Analog b | Broadband Devi deli
autyosrlvf:tior?s i n;:r?eling anda comrr:ﬁmc?i[;ions ar?d ;ieTgonen:c% Wealth Of advanced
simulation simulation 5 t, IC d
Session16  Session17  Session18  Session19  Session20 Cf)mmunl.ca 10n- . e-
Data conversion Testll Reliability Digital filtering “Engineering skills S]gns uSIHg a Varlety
and processing for the year 2000: . .
, applications Whétarethe)fi?" Of CMOS’ blCMOS, bl_
Session21 Session 22 Session23 ~ Session 24 - Session25 . g
“Multichip “Intellectual Interface Analog stuff High-performance- pOlar7 a‘nd galllum-ar
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technology .

” ‘ e light the conference’s
Session 26 - Session 27 Session28 Session 29 Session 30 ¥ g
Video and Gate-array Performance- Communications Computation- teChnlca] program 1n
speech » architectures d_riven layoutj circuits intensive 3
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At an even lower price ’hannel.

The new HP 16550A
makes high-performance
logic analysis affordable.

In 1987, HP set the price/perfor-
mance standard for logic analyzers.
Now, HP breaks through with a
new price/performance standard.
Introducing the HP 16550A logic
analyzer module.

At 100 MHz state speed, the

HP 16550A is fast enough for any
processor you're likely to run into.
Its 500 MHz timing speed makes
measurements with 2 ns resolution.
And it offers 102 or 204 (with 2

cards) state and timing channels
with 4K samples each to capture
the most elusive events.

Yet, all this performance costs
less per channel than any other
logic analyzer configuration in
the HP 16500 family.

And since the HP 16550A is part of
a modular system, you can create
exactly the system you need now.
Then add capability by adding a

1 GSa/s digitizing scope, 1 GHz high-
speed timing, pattern generation,
and the broadest list of micropro-
cessor and bus support available.

Comparison of HP Logic Analyzers

Configuration Max State (MHz)  Max Timing (MHz) Memory Depth  #of Channels  Price*
HP 165108 35 100 1K 80 $14K
HP 16550A 100 500 4K 102 $16.5K

*U.S. List Price includes HP16500 mainframe at $7.7K.
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© 1992 Hewlett-Packard Co. TMCOL201/ED
Find out how to get breakthrough
price/performance with the
HP 16550A logic analyzer. For
a brochure, call 1-800-452-4844,
and ask for Ext. 3042. For a
FAX data sheet, dial (208) 3444809
from your FAX machine, access
section 4 (Test and Measurement
Instruments) and enter ID# 6500.

There is a better way.

K

HEWLETT
PACKARD

+In Canada call 1-800-387-3867, Dept. 445.
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Reaching new highs in density, CMOS and biCMOS
chips open new opportunities. LI L1 14

Taking center stage at next
week’s CICC are a number of
new techniques for phase
locking, advanced biCMOS
logie, and on-chip parallelism
that will push CMOS operat-
ing frequencies to several-
hundred megahertz. Most of
the digital technology papers
fall into two categories: de-
velopments related to gate-
array and standard-cell struc-
tures and macrocells, and dis-
cussions of advanced proces-
sors like math chips, digital-
signal processors, Prolog
execution engines, and so on.
Of course, many other papers
are on tap, covering such top-
ics as mixed-signal and ana-
log circuits, design software,
circuit modeling, and testing.

To accelerate circuits, de-
signers are applying synchro-
nous circuit schemes that re-
quire minimal clock skew ei-
ther from chip-to-chip or
across one chip. Minimizing
skew in turn requires better
clocking and clock-distribu-
tion techniques. One example
of this is a 240-MHz, phase-
locked-loop macrocell devel-
oped by the Integrated Cir-
cuits Div. of Siemens Corp.,
Santa Clara, Calif. (described
in session 25). The SCxD4
family device can be placed
anywhere in the array core of
a sea-of-gates (SOG) family
of 1-um gate arrays. This
gives users much more de-
sign flexibility than with pre-
vious approaches that embed
one or two PLLs in either the
periphery or at strategic loca-
tions in the array core.

The PLL can be used for
clock-tree skew manage-

Reference

clock

Do-lﬂ

Up

e pe

Down

Voltage-
controlled-
oscillator
input

Pad

Ry =100k0

Pad

Ry =560 k0

(b)

Ry=1000

iﬂ:hﬁ

4

v

Voltage-controlled-
oscillator input

(c)

>

Schmitt trigger

1. A DIGITAL phase-locked-loop macrocell, on Siemens’
family of gate arrays, performs the phase detection between
reference and output clocks with a relatively simple circuit of
NAND gates and some inverters (a). Phase-detector up and
down outputs feed the charge pump and low-pass filter (b). The
low-pass filter’s output controls the PLL’s VCO, made up of a
ring of inverters with a Schmitt-trigger-based output tap (c).
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ment, the synthesis of multi-
ple frequencies from one ref-
erence, and other applica-
tions that require stable fre-
quency inputs. It consists of
three major sections: a phase
detector on the input stage, a
charge-pump and low-pass
filter in the middle, and a volt-
age-controlled oscillator that
delivers the output (Fig. 1).
Just 60 gates are required to
implement each PLL. Howev-
er, the two resistors and a ca-
pacitor needed for each low-
pass filter are external com-
ponents and they must be
mounted close to the pack-
aged array.

The VCO, employing a
three-stage ring oscillator
and a Schmitt trigger, has a
frequency range of 5 to 240
MHz with a duty cycle of
about 50%. The Schmitt trig-
ger in the VCO’s output buff-
er helps to even up the duty
cycle. For lower-frequency
operation, the VCO can be
slowed by inserting addition-
al inverter stages in the ring.
PLL jitter for the worst-case
situation—the system clock
is driven by an external, non-
synchronous source—is less
than 3 ns pk-pk when the VCO
runs at 50 MHz, and drops to
about 2 ns pk-pk at around
190 MHz.

Mitsubishi Electric Corp.,
Itami, Japan, is also banking
on PLLs for high-speed clock
distribution in its SOG array
family detailed in session 27.
The company was able to
keep clock skew to less than
400 ps on a family of 0.6-um
CMOS SOG arrays. Unlike
the Siemens approach, Mitsu-




bishi designers dedicated two analog
PLLs in the silicon so that automatic
layout tools can take care of the
clock distribution while achieving up
to 156-MHz operation. The lock-in
range of the PLLs ranges from
about 13.8 to 172 MHz when the chip
is powered by a 3.3-V supply.

A clock-distribution network for
each of the two PLLs on the array
chips consists of five vertical and two
horizontal main trunks and many
smaller branch lines. Two main line
drivers are placed on the top and bot-
tom of the array and send the clock
signals to all flip-flops via the main
trunks and the branch lines.

SYNTHESIZE THE CLOCKS

Clock synthesis, another major
use of PLL techniques, is spotlighted
in two session 24 papers from AT&T
Bell Laboratories, Allentown, Pa.,
and the Microelectronics Div. of
NCR Corp., Ft. Collins, Colo. AT&T
employs a low-jitter PLL to imple-
ment a 5-t0-180-MHz clock-synthe-
sizer chip that can generate any of 32
software-programmable clock fre-
quencies. All PLL circuitry is on the
chip. The only external component
needed is a crystal for the reference
clock (Fig. 2). The synthesizer is ini-
tially targeted at video-graphics ap-

plications for PCs and workstations,
and can be used to replace the multi-
ple crystal oscillators now used. The
circuit, with an area of just 8.9 mm?,
can also be used as a macrocell in
more complex circuits, such as an all-
in VGA controller.

NCR’s synthesizer, a standard-
cell building block, has an output fre-
quency range of 30 to 128 MHz and a
jitter of less than 125 ps (at 96 MHz).
The cell, which is software-program-
mable over a serial interface, em-
ploys a current-controlled ring oscil-
lator that provides five overlapping
frequency ranges, permitting wide
frequency coverage without requir-
ing any trimming. Seven output
phases are available, in addition to an
eighth output with a guaranteed
duty cycle of better than 60/40.

To avoid using PLLs to control sig-
nal skew, designers at Digital Equip-
ment Corp., Boxborough and Hud-
son, Mass., discuss in session 25 a
clock buffer chip that regulates its
own propagation delay over process,
voltage, temperature, and loading
variations. The ability to control the
delays lets system designers better
optimize multichip modules and oth-
er high-speed logic.

The scheme employed by DEC is
called absolute delay regulation, and

14.318 MHz ‘. >{>Freq|;ncy
N | Phase/ || Adaptive m Voltage-to-| | Current- reference
frequency| charge frequency ( controlled >
detector pump converter | | oscillator Frivhane
§ aamuly
Tuning
Crystal | ROM | l_M]
oscillator B FJ
L ] @01
b(0-4) 5 A
[_-M—L Start-up 1
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Frequency |_z_,| DAC rrent-
W _5] comparison|” 'E|—> il
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2. THIS SYNTHESIZER developed by AT&T Microelectronics delivers clock signals

as high as 180 MHz and includes all of the components needed to generate the clock signals,
except for the crystal used for the reference signal. The programmable counters (blocks
marked -+ N or <+ M) allow the circuit to supply any of 32 frequencies.
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consists of a circuit comprising a 144-
bit data path, a state-machine con-
troller, and a replica loop. The regu-
lator operates synchronously to one
phase, but can regulate two clock
phases. Periodically, the chip gener-
ates and drives a precise measure-
ment pulse through the on-chip repli-
ca loop, which contains a representa-
tive input receiver, output clock
buffer, and overhead logic. By using
a delay line and latch, the measure-
ment pulse is captured as a parallel
word that expresses how many delay
taps must be added to the chip’s in-
herent propagation delay to insert
two clock periods of latency.

Controlling skew has become
more critical as gate-array and stan-
dard-cell-based circuits employ fin-
er-geometry devices to achieve ever-
smaller gate arrays. The latest crop
of high-performance arrays and cells
described at this year’s conference
are no exception. A full CMOS test
array that packs 154,000 gates and is
optimized for 3-V operation will be
presented by Texas Instruments
Inc., Dallas, in session 27. A standard
5-V design offering a denser layout
will also be detailed by SMOS Sys-
tems Inc., San Jose, Calif., in the
same session. And SGS-Thomson Mi-
croelectronics, Carrollton, Texas,
will unveil a family of triple-level
metal CMOS arrayswith 0.7-pm de-
sign rules in session 9.

The TI array employs 0.65-um
minimum features. The basic gates
have an average power consumption
of just 1 uW/gate/MHz. Propaga-
tion delay for an inverter with two
loads is just 325 ps. The test array
employs a novel base-cell design that
consists of four large and four small
transistors, with each group of four
containing two n-channel and two p-
channel transistors. The base gate
cell was optimized for use as memo-
ry, improving the performance of
memory cells implemented in the ar-
ray. Read access times of a single-
port static RAM created with a com-
piler are comparable to those of an
all-level custom SRAM described at
last year’s conference.

Squeezed onto a chip measuring
just 11.7 mm on a side, the 154,000
gates are interconnected with three
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levels of metal for a gate utilization
of up to 87%. Peripheral buffers are
tightly spaced—they have a pitch of
only 102 pm—so that tape-automat-
ed bonding can deliver the densest
packaging. The tight spacing per-
mits about 25% more I/0 pads than if
standard wire bonding was used.

BAck To BAsics

TI also provides details on a new
base cell for a high-density gate ar-
ray in session 27. The cell includes
both high- and low-channel conduc-
tivity transistors, yet imposes no
area or wireability penalty (Fig. Ja).
By tapping the same gate contact
but selecting different source and
drain points, the same region yields
both high- and low-conductivity tran-
sistors. When the transistors are in-
terconnected, three configurations
are possible, with each best suiting a
particular circuit application (F%g.
3b). The type 1 scheme is best for
high-speed logic, while type 2 pro-
vides a low-conductance gate that
does well in single-port SRAMs.
Type 3 seems to be tailored for multi-
port SRAMs.

The SMOS presentation in session
27 also involves a new base cell. The
company claims the cell permits chip
utilizations of over 90% for designs
employing more than 10,000 gates.
The new structure starts with four
transistors in the basic cell and inter-
leaves the three legs of the two gate
electrodes from each pair. That per-
mits any source, drain, or gate to be
connected to any other source, drain,
or gate using only straight-line met-
al interconnections. Furthermore,
neighboring basic cells can be con-
nected on the top or bottom by just
using an extension of the same sin-
gle straight metal lines (ELECTRONIC
DESIGN, Feb. 20, p. 30).

SGS-Thomson will describe in ses-
sion 9 a 0.7-um twin-well CMOS pro-
cess that incorporates aluminum
plugs in the contact holes between
metal layers, and titanium/tin con-
tact barrier layers to prevent alumi-
num spiking in the contact regions.
The large, 220,000-mil?> chip can be
manufactured with yields of greater
than 30% thanks to planar surfaces
underneath the metal layers and an

ELECTZRUONTIC

aluminum-plug process.

Focusing its attention on biCMOS
for shorter propagation delays and
very-high-performance gate arrays,
the General Technology Div. of IBM
Corp., Essex Junction, Vt., in cooper-
ation with the Application Systems
Div., Rochester, Minn., created a
220,000-gate chip that employs four
levels of metal. Described in session
21, the chip is based on 0.8-um mini-
mum features. The biCMOS array
has 180-ps propagation delays for a
two-input NAND gate with 2 mm of
wire driving a load of two, which is

creasing as companies gain more ex-
perience with the technology. Sever-
al papers, one by Toshiba Corp., Ka-
wasaki, Japan, in session 2; another
by Bell Northern Research Ltd., Ot-
tawa, Canada, and Bayview Technol-
ogies Inc., Constance Bay, Canada,
in session 7; and a third by Motorola
Inc., Austin, Texas, in session 9, ex-
plore high-density biCMOS circuits.
Toshiba’s 0.5-um standard-cell li-
brary is based on a three-level metal
process that permits up to 300 kgates
and 1 Mbit of SRAM to be integrated
on one chip. That chip can have as

about half the delay of
the gates in the all-CMOS
array detailed by TI in
the same session.

The IBM approach,
however, allows biC-
MOS, biNMOS, and
CMOS circuits to coexist
on the same chip with ei-
ther gate-array or stan-
dard-cell design ap-
proaches. The biCMOS
process starts with the
CMOS process employed
by IBM for its 300K logic
family of CMOS devices,
then adds process steps
to form the sub-collector,
base, and emitter re-
gions.

To prevent dc current
in cascaded circuits, biC-
MOS and biNMOS cir-
cuits contain full-swing
CMOS output-voltage
levels. However, some
multistage circuits can
employ a biNMOS inter-
nal stage and a large
CMOS buffer as an out-

put stage. To allow the Py2

different circuits to work
together and still main- Py
tain accurate chip timing,
IBM developed a timing
scheme that converts the
different waveforms into

Type 1

Py

Pyg
Py3 Py

Type 2 Type 3

an area-based equivalent
“standard” waveform,
with all timing rules
based on the standard
waveform.

BiCMOS standard-cell
activities are also in-
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3. BY CREATING three transistors that employ a

common-gate electrode (top), designers at Texas
Instruments can interconnect the devices in several
ways to form logic building blocks types 1, 2, and 3
(bottom). The building blocks are optimized for use as
general logic, static memories, and multiport memories,
respectively.
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Cutting significant time off produc-
tion is no easy feat. But, in working

together with Lexmark, Dow was

YTwry

able to help IBM introduce their
new laptop computer in only 13
START

months, several months less than expected.

Lexmark International, Inc.’s Plastics Technology Center, a

How we helped mak

consulting group specializing in product development, contacted
Dow when they realized the IBM " laptop would require a 2mm-
thick housing that was lightweight, durable, and also met high
tolerance requirements.

The superior flow capabilities of Dow’s PULSE™ 1725 provided
the desired aesthetics and thickness, not to mention the low-

stress parts needed for required plating. And, as a result, one of

“Trademark of The Dow Chemical Company ~ ®IBM is a registered trademark of International Business Machines Corporation.



the first successful applications of single-sided plating on an
IR polycarbonate/ABS resin went into production.

With a heat distortion of 195°F, the PULSE 1725 resin easily met
the 180°F heat distortion required. And its molded-in color elimi-
nated the additional production step of painting the laptop housings.

Dow was very pleased to be involved in such a successful

project and hopes to continue to provide their products and ex-

e IBM laptop faster:

pertise to Lexmark, IBM, and other companies both domestic and

worldwide. If you're interested in working with Dow Plastics, call

1-800-441-4DOW. We promise fast 4

production, not fast talkers.

Si 'S4 T W1 F 8
2 1-g-3 e a8
3 zeswn2zu

oooooooo
2425 25 37 %

Dow Plastics
We don’t succeed unless you do.
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Depletion-type
PMOSFET

Intrinsic-type
NMOSFET

Pad

4. WITHOUT RESORTING TO THICK OXIDES, this I/0 buffer circuit

developed on a 3.3-V process can handle standard TTL and 5-V levels. To enhance the
circuit’s ability to handle the 5-V levels, several new transistors (dotted circles) were added
to the I/0 buffer circuits to reduce the voltage stress.

many as 820 leads when it is housed
in a surface-mounted pin-grid-array
package.

Employing similar 0.5-um fea-
tures, Motorola has applied its biC-
MOS technology to a test chip—a
version of the 68030 microprocessor.
The chip places the biCMOS struc-
tures in the speed-critical paths to
take advantage of the high-perfor-
mance npn transistors that offer f,s
of more than 20 GHz. The resulting
CPU was able to run at clock speeds
50% higher than the CMOS version
and operate with supply voltages as
low as 2.5 V.

Working with 0.8-um features,
BNR and Bayview created a family
of synchronous self-timed SRAMs
that have nominal access and cycle
times of 5 ns for 64-kbit blocks of 1, 2,
and 4-port SRAMs. With that short
access time, designers can build
chips operating at system clock
speeds as high as 200 MHz. The tech-
nology also allows the companies to
implement dynamic RAMs that use
four-transistor memory cells.

A simpler bipolar-MOS approach
that merges lateral pnp bipolar de-
vices with MOS pull-up transistors
considerably reduces the number of
process steps over a full biCMOS im-
plementation. The combination of a
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high-gain lateral pnp transistor and
a PMOS pull-up device allows biN-
MOS circuit structures to be made in
a standard CMOS process, keeping
the production cost the same as
CMOS. Furthermore, using the pnp
device to handle highly-capacitive
loads lets the circuit maintain top
speeds without any substantial area
penalty. For instance, a biNMOS
buffer with a 10-pF load is twice as
fast as a CMOS buffer and 1.6 times
faster than a biCMOS device, yet it
requires just 38% more chip area
than a CMOS buffer.

BRIDGING TW0 WORLDS

As minimum chip features shrink,
many companies reduce the chip op-
erating voltage to 3.3 V or lower to
avoid breakdowns due to electric-
field stress. However, until all cir-
cuits operate at 3.3 V, interfacing
3.3-V and 5-V systems presents a
challenge to many designers. To min-
imize the hassles, Toshiba developed
a 3.3/5-V-compatible I/0 circuit,
which is discussed in session 23. The
circuit avoids using thick oxides that
typically prevent structural break-
downs caused by high field stress.

In the new circuit, extra transis-
tors (MN3 and MN4) help reduce the
Vs and Vpg potentials of the other
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MOSFETSs, thus improving reliabil-
ity (Fig. 4). Transistor MP4 is insert-
ed to lessen the Vg potential of tran-
sistors MP5 and MN5. Furthermore,
leakage current that might flow
through MP2 when 5-V signals are
present is cut off thanks to three
threshold-voltage controls and the 3-
V gate voltage on MN2.

When lead times of several
months are practical, gate arrays
and standard-cell-based solutions de-
liver the functionality and density
needed. However, when lead times
turn to weeks or days, the latest gen-
eration field-programmable gate ar-
rays offer potential solutions to get
the first prototype systems ready. In
session 1, a pair of presentations by
Altera Corp., San Jose, Calif., and
Concurrent Logic Inc., Sunnyvale,
Calif., show off two of the latest ar-
chitectures.

The Altera MAXT7000 series is
based on an EEPROM cell and 0.8-
pm minimum feature sizes to
achieve minimum input-to-output de-
lays of just 11 ns. The family will of-
fer devices with high pin counts—up
to 288 pins—and in-system operating
frequencies of up to 70 MHz. The
high operating speed stems from a
new internal programmable-inter-
connect array that has a series of
AND gates feeding an OR function,
instead of having the gates control
an EPROM transistor as in the
MAX5000 EPLDs (ELECTRONIC DE-
SIGN, Jan. 23, p. 135).

A high-density array employing
SRAM-based control cells, devel-
oped jointly by Concurrent Logic
Inc., Sunnyvale, Calif., and National
Semiconductor Corp., Santa Clara,
Calif., can implement complex func-
tions, such as 16-bit synchronous loa-
dable counters that run at over 50
MHz. The first version of the array,
described in session 1, will pack
about 3136 logic cells. Each cell im-
plements 35 different states, which
gives the chip a very high degree of
flexibility.

Other FPGA architectures un-
veiled in session 4 include Crosspoint
Solutions’ 0.8-um antifuse-based
logic arrays. The arrays allow tran-
sistor-level programming, enabling
designers to employ the same meth-
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odology they’ve used with mask-pro-
grammable gate arrays. In the same
session, Texas Instruments and the
University of Texas at Dallas will de-
scribe an FPGA module optimized
for inclusion in DSP applications.
Additional papers from TI and Stan-
ford University, Stanford, Calif., will
examine various architectural as-
pects of FPGAs.

One novel paper in that session
doesn’t describe an FPGA, but it
does detail an unusual programma-
ble-interconnection chip developed
by Aptix Inc., San Jose, Calif. The cir-
cuit is a field-programmable inter-
connection array that packs 1024
pins. Through the programmable
wiring matrix on the chip, any pin
can be routed to any other pin. Thus,
the chip can serve as a universal in-
terconnection matrix for multiple
components.

ArrLYING ASICs

Once all high-performance arrays
and standard-cell libraries have been
developed, its up to the system de-
signer to put them to good use. And
in sessions 1, 6, 23, and 30, system
designers will describe some impres-
sive application circuits for image,
graphics, and data processing. A

joint development project between
Sun Microsystems Inc., Mountain
View, Calif., and the Allentown-
based AT&T Bell Laboratories has
yielded a graphics accelerator chip
for the SparcStation workstations.
The GX graphics accelerator in-
cludes frame-buffer control and ac-
celeration for graphies functions
used in graphical-user interfaces, ap-
plication-programmer interfaces,
and electronic computer-aided-de-
sign software.

Containing about 300,000 transis-
tors, the 0.9-um CMOS chip com-
bines the functions of two previous
custom chips. For starters, the chip
has four different caches to provide
some data-rate flexibility. It also in-
cludes multimode multibuffering
support to assure X11 compliance,
packs a high-speed block-copy capa-
bility for raster copies between buff-
ers, and supports screen resolutions
ranging from 1024-by-800 to 1920-by-
1080 pixels.

A pair of graphics processors de-
veloped by LSI Logic Corp., Milpitas,
Calif., will be unveiled in session 6.
The first is a 200-MFLOPS (167
MFLOPS, sustained) transforma-
tion processor that operates on 32-bit
vertices and can perform 2D and 3D

vector operations. The 40-MHz chip
can transform, clip-test, and per-
spective-divide at 3.3 million 3D ver-
tices/s or 5 million 2D vertices/s. Im-
plemented in a 0.7-um dual-metal
CMOS process, the circuit contains
five floating-point numeric proces-
sors and five register files to provide
the maximum amount of parallelism
possible for the transformations.

In session 30, Toshiba reports on a
320-MFLOPS floating-point proces-
sor implemented in a 0.5-um CMOS
process. The process employs three
metal layers to minimize chip area
and maximize throughput. Running
at 80 MHz, the chip can start two new
operations every cycle by loading or
storing two 64-bit data words each
cycle. When dealing with 32-bit sin-
gle-precision numbers, a maximum
of four 32-bit floating-point opera-
tions can occur simultaneously to
reach the peak performance of 320
MFLOPS. The chip has both an ALU
and a multiply-divide unit, each con-
taining three execution stages.

Session 30 will also unveil a 220-
MFLOPS CORDIC arithmetic unit
designed jointly by the University of
Duisburg, Germany and the Fraun-
hofer Institute of Microelectronic
Circuits and Systems (also in Duis-

burg), that computes a wide

) range of arithmetic, trigo-

"m-O/I/O— 070 > nometric, and hyperbolic
South] ~ 1| -hit lateh ° oo > >Dirention functions. Implemented in a
East ! Yo ouput | moderate-performance 1.6-
_'“O:/M (,:';:1';0",3? _T 00 > pm CMOS process, the cir-
West | ~—¢ o~ 0o > cuit computes the CORDIC
= Enable | Cell decoder < Row algorithms using a pipeline

o Column of hardwired add-and-shift

— O 70— »-North sequences. A 29-stage pipe-

N Pl il > E:s“tm line is preceded by an input

; O/[O_I_',_:—_;W%l stage that accepts the IEEE

Input disable O1i#-uh somiat cest womory) A-bit latch single-precision floating-
(infinite-cost memory) point inputs and converts

T TT T T T T the number to an internal

- ? f f ? format. Eight more stages

1 | 1 ) R/_J that adjust the spurious

& i Delay cost River blocking (optional) ;f;?ellllrr]lge tacior tolloyy: this

5. THE UNIT-CELL PROCESSOR ina path-planning chip developed by the Jet Propulsion

Laboratory and the California Institute of Technology accepts path-origination pixels from its North,
South, East, and West neighbors. Once the signals are received and stored in a 4-bit latch, further
inputs to the cell are disabled. Variable delays are implemented by preset values loaded into an 8-bit
ripple counter in the cell. When an incoming signal causes the counter to decrement to zero, an output

signal is broadcast to the four nearest neighbor cells.
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The other chip divulged
by LSI Logic in session 6
takes aim at X-Windows ap-
plications. It combines a
Mips Inc., R3000-compatible
CPU core along with 4
kbytes of instruction cache,
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“We need you to design, compile, link, load, configure, prototype, debug

Relax. With a LONBUILDER 2 Developer’s Workbench,
you can do all that and more in record time.

As competition becomes more intense, pressure
to quickly develop new and better products
increases. We can help.

With LONWORKS™ control networks for
intelligent distributed control applications, and
the LONBUILDER™2 Developer's Workbench.

LONWORKS control networks make your
products “smarter,” able to interoperate with and
control other products. Each control network is
made up of a series of “nodes” that communicate
with each other. At the heart of each node is a
NEURON®™ CHIP available from Motorola. Nodes
also contain a media interface that uses the stan-
dard LONTALK" protocol to communicate with
other nodes over a wide range of standard
communication media.

And to design those LONWORKS nodes
into your products quickly and inexpensively,

LONBUILDER, and LONTALK are trademarks a and NEURON are registered trademarks of Echelon Corporation. Other names may be trademarks of their respective companies




“You're kidding,
right?”

and fabricate a new control network. By yesterday.”

there’s the PC-based LONBUILDER 2 Developer's Workbench. It's really 3 tools in I: a multi-node development system for developing
and debugging LONWORKS nodes; a network manager for installing and debugging the integrated network; and a protocol analyzer
for network monitoring and testing.
A consistent, easy to use interface called LON* Navigator guides you through the functions. When you're ready, you can
compile, link, load and configure applications with a single command.
‘ LONWORKS applications are already being introduced. More than 200 companies,
many of them on the Fortune 100 list, are using LONBUILDER 2 Developer's Workbenches
to design and develop more intelligent, more competitive products. The chances are
good some of those companies are your competitors. Which raises the quesion,
“What are you waiting for?”
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Motorola Demonstration Sites
Come see how revolutionary LONWORKS control network products really are, and how quick and easy it is to design them into
your products usinga LONBUILDER 2 Developer's Workbench. Get a hands-on demonstration at one of 20 Motorola offices across
the country.

Call or fax for more information and the location of the Motorola 2
demonstration office nearest you. 1-800-937-4LON. FAX 1-415-856-6153. o ECH ELON

QOutside the U.S., please fax. Echelon Corporation, 4015 Miranda Avenue, Palo Alto, CA 94304
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6. EACH ELEMENT of any array of processing elements (PEs) for a large-scale parallel inference machine contains a CPU, cache

controller, floating-point coprocessor, some local main memory, and a network control circuit (left). The network controller chip developed by
Mitsubishi Electric has four communication channels that tie into the four nearest-neighbor PEs, and a fifth port that communicates through
read and write buffers with the current PE and the rest of the system resources (right).

1 kbyte of data cache, a graphics co-
processor, a video controller, and a
bus-interface unit with DRAM/vid-
eo RAM and I/0 control. The graph-
ics coprocessor consists of a bit-
block-transfer (bitBLT) processor
and dedicated DMA channels, while
the video controller chip includes a
video FIFO memory and associated
DMA logic.

The coprocessor’s bitBLT data
path consists of a four-deep source-
word FIFO buffer, a previous-
source register, a skew multiplexer,
and a barrel shifter that extracts and
aligns pixels on word boundaries. A
color expander that expands a mono-
chrome bit map to a 2-, 4-, 8-, 16-, or
32-bit/pixel bit map is also included
in the bitBLT subsection. Packing
about a half-million transistors, the
14-mm? chip contains most of the
functions required for a low-chip-
count X-terminal.

A programmable lossless data-
compression coprocessor that ties
into X-terminal, laptop computers
and other systems which utilize data
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compression will be detailed in ses-
sion 1 by Infochip Systems Inc., San-
ta Clara, Calif. The chip includes a
programmable PC/AT bus interface
and a DMA controller that can be
used in either a standalone mode or
cascaded to one of the channels in a
higher-level DMA controller. The cir-
cuit is dynamically configurable un-
der program control and can com-
press and decompress data at rates
of 2 Mbytes/s and 4 Mbytes/s, re-
spectively.

WORKING IN PARALLEL

In computationally intensive pro-
cessors, high degrees of parallelism
are key in attaining maximum
throughput. Just such an approach
will be detailed in session 6 by the Jet
Propulsion Laboratory in conjunc-
tion with the California Institute of
Technology, both in Pasadena, Calif.
On one chip, the companies integrat-
ed an array of 24 by 25 processor
cells. Each processor contains a pair
of 4-bit latches, an 8-bit counter, sev-
eral gates, and decoding logic (Fig.
DI E 28 1
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5). This chip, intended for path plan-
ning in battlefield situations, can aid
in time-critical problems. For in-
stance, during battlefield action in
wartime, it can compute the shortest
path to traverse a given terrain—a
key factor when quick response is
needed during enemy fire.

Loading the chip requires just un-
der 0.3 ms (for a 600-pixel map). How-
ever, that time can probably be con-
siderably improved if a submicron
multilevel metal CMOS process is
used for the chip, rather than the
moderate-performance 2-um single-
metal process. The chip takes just
milliseconds (for arrays up to 512 by
512 points) to compute the fastest
path between any points on the ter-
rain that’s mapped into the chip. In
comparison, to get the same infor-
mation from a software-based com-
putation would typically require
three orders of magnitude more
time. As a result, improved computa-
tional efficiency is useful in battle-
field situations, as well as in such ap-
plications as autonomous-vehicle
G N




"Some products shouldnt be rushed to market.
Like fine wine. Hard to beat a 66 Mouton
Rothschild. On the other hand, certain prod-
ucts must get to market fast. Remember the
Manhattan project? Or Apollo 11 that giant
leap for mankind? Heres a classic. The
return of original formula Coca-Cola. One
of the few times when new wasnt necessar-
ily better. And then there's the time crunch
facing design engineers in the 90s. Late to
market means lost revenue. And the compe-
tition rolls over you. Smiling. Thats where
Alteras MAX 7000 comes in. A family of pro-
grammable logic with predictable speed and
density: 1000 to 20000 usable gates. Clock
rates over 80 MHz Vrooom! Design cycles
measured in hours, not days or months. And
the easiest-to-use d651gn software. Oh yeah,
theres one product MAX 7000 S,
cant bring to market any faster. [Si
Babies. Still about nine months [
from c:oncept to dehvery

MAX7000
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NOW ALL YOU
NEED TO

CUT YOUR
ASIC DESIGN TIME

IS A PAIR OF

CISSORS.

Instead of just telling you how
Powerkrame lets you develop a fully
integrated, front-to-back ASIC
design system to reduce your errors,
costs and development time by as
much as 30%, we'll go one better.

We'll show you. With a no-

obligation trial of PowerFrame
based on how it's being used in a real
ASIC design environment today.
And we'll do it right at your site.
We'll show you what leading
ASIC vendors such as NEC Elec-
tronics have already seen. That

PowerFrame is the open design
management framework that
relieves designers from the imposing
task of manually managing work-
flow and vast quantities of files and
configurations. Thereby allowing
them to concentrate on the design

© DIGITAL EQUIPMENT CORPORATION 1992. THE DIGITAL LOGO IS A TRADEMARK OF DIGITAL EQUIPMENT CORPORATION




r_-—-------1

' POWERFRAME |

'I'RIAI. OFFER

[ Tell me more about the no-obligation PowerFrame trial offer
that can be installed right at my site. I want to evaluate how PowerFrame can
reduce my ASIC design cycle time. Have a Digital representative call
to begin the qualification process.
[] Send me an invitation to visit the private PowerFrame suite at the
Design Automation Conference.
[[J Just send me Digital’s PowerFrame handbook for starters.

Name
Title
Company
Address
City State Country

Zip/Postal Zone Phone ( ) Ext.

Department

Our most challenging design management issue is:
[ Error generation [ Inefficient design process [ Limited project management
[] Other (please explain):
Our primary design discipline is:
[JAsic [JCustomIC [1PCB [ Electronic packaging
[ Mechanical [ Software development

Our primary engineering design software packages:

[[] We have internal tools that we want to tie into our design process.

Return to: Kathleen Hudson, Frameworks Marketing, Digital Equipment
Corporation, MROA4-3/H8, 4 Results Way, Marlboro, MA 01752-3011
Or FAX this entire page to: 1-508-467-1569.

Offer limited to first 100 qualified respondents. Void where prohibited.

SEE DIGITAL'S POWERFRAME AT THE

DESIGN AUTOM ON CONFERENCE
BOOTH 701 ¢ JUNE 8—'I'I e ANAHEIM, CA
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