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. Raising the bar.

'\'\\

250,000 gates strong.

The newest, largest member of the FLEX® 10K

embedded programmable logic family — the

EPF10K250A — is now available. The EPF10K250A
device combines the flexibility of programmable logic
with the capacity and speed you need for even your
largest gate array designs.
Pump up your design efficiency.
Whether you use VHDL or Verilog HDL, our easy-to-use
MAX+PLUS® |l development system fits into your existing
design flow. The MAX+PLUS Il software interfaces with
all leading EDA tools, giving you the best quality of resuits
with the most efficient combination of speed and area.
Altera MegaCore™ and AMPP megafunctions, which ase
optimized for Altera device architectures, further increase
design efficiency.

When only the biggest will do.

With 250,000 gates, the EPF10K250A covers 80% of gate array
design starts. This device provides a 3.3-V core voltage with

MultiVolt™ 1/0 to
interface to 5.0-, 3.3-,
and 2.5-V systems,
and is available in
packages of up to
600 pins, including
BGA options.

Gate Array Design Starts by Gate Count (1987)

25K - 50K
150K - 250K

\
100K - 150K //
/' 50K - 100K

The biggest —
bar none.

Visit the Altera web SOURCE

Detaquest
site for more infor-

mation about all
FLEX 10K devices — and sign up for a free megafunction
literature pack. Use the integration density of the EPF10K250A
to raise the bar on your competition.

)“

B FLEX 10K device density covers more than
80% of gate array design starts.

www,
altera
.com/bar

Copyngh 1998 Altera Corporation Ahtera, FLEX, FLEX 10K, MAX+PLUS )1, MegaCore, AMPP, MuiVolt, and «pecitic device designations are trademarks and/or service marks of Altera in the United States ar d other countries.

All omer trademarks and service marks are the property of their “espactive holders All nghts reserved




Small space:’

‘thenext:-:

generatlon

Double your port density
and reduce your system
costs with HP’s new MT-R.J
fiber optic transceivers.

Next generation networking equipment
can now achieve the same port spacing as
RJ-45 copper systems - but with fiber
optics. That's because the MT-RJ trans-
ceiver faniily is approximately half the
width of today’s duplex-SC fiber interface.
This increased port density means more
bandwidth per card with lower overall
system hardware cost compared to
existing fiber interfaces.

HP's MT-RJ transceivers are available in a
2x5 multi-source Small Form Factor (SFF)
package for a variety of applications
including Fast Ethernet, Gigabit Ethernet,
ATM, SONET/SDH and Fibre Channel
with speeds ranging from 100 Mb/s
through 1.25 Gb/s. Add to that, availability
of multimode and singlemode capability
with 850 nm VCSELs, 1300 nim LEDs and
1300 nm FP lasers and you have the
largest selection in the smallest packages

Not only has HP reduced the size, but we
know how to reduce your design worries
too. With our proven, high-volume
manufacturing and world-class applica-
tion support, we'll work with you now to
design your higher-bandwidth, lower-cost
systems and get you to market faster.

MT-RJ - the next generation
transceiver. Available now.

www.hp.com/info/small

Check out our website or call:
1-800-537-7715 ext. 9978

(ﬁ HEWLETT
PACKARD

(Expanding Possbiltes

CSSD9804
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Looking To Step Up To
Top-Down

Start with what
you know. Design
your system-level
and programmable
devices with the
intuitive OrCAD
Capture® interface,
which is built into
OrCAD Express.

Simulate your
designs. Verify your
logic and timing by
cross-probing between
the schematic and
simulation waveforms.

Move up to top-
down design.
Create and verify
entire designs with
Express’ integrated
VHDL debugger and
your VHDL test
benches. :

Design?

Add VHDL
modules. Mix
schematics with VHDL
functional blocks, and
increase your designs’
VHDL content over
time.

au World Radio Histoi



Reach for higher

densities. Use Express
to design devices from all

the leading vendors,

including the newest

FPGAs and CPLDs.

T v

58’

To design high-density devices with VHDL, you've
had to make a big jump. But now there’s a better
way. With new OrCAD Express ", you can move
from schematic to VHDL-based design one step at a
time. From schematic design of 22V10s, to VHDL-
based design and verification of the newest Spartan
chips. you can complete all your design projects
within the same environment.

Transition to VHDL a step at a time. Wiih
OrCAD Express, you'll avoid the long learning
curve and start using VHDL in your designs night
away. Create functional blocks with schematics and
automatically generate VHDL code. Select from a
library of pre-written VHDL templates and code
samples. modify them and paste them into your
designs. Edit and debug your code in the built-ir
editor. while the syntax checking and keyword

OrCAD Capture is a registered trademark and OrCAD Express and «_

‘J\)\'f
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ke The Express Route.

color-coding catch common errors for you. If you
have questions. you'll find answers in the extensive
online references.

Design your devices and your system with
one application. OrCAD Express is the first
design application of its kind. It combines schematic
entry, VHDL -based entry and debugging. gate-level
and post-route timing verification, synthesis and
complete system simulation. all under a single
interface. The project management system
automatically handles the transition between the
chip and board levels at every stage of your project.

Create sophisticated designs with tens of
thousands of gates. Whatever level of design
you're aiming for. OrCAD Express can take you
there. It gives you sophisticated synthesis, VHDL-
based simulation, post-route timing verification.
and complete libraries and interfaces for devices
from Xilinx, Altera, Lattice, Actel, Lucent and
Vuntis. Support for EDIF, VHDL and other industry
standards lets you incor-
porate other tools into the
Express design flow for
limitless capability.

Take your designs to
the next level. Many designers have made the
transition to VHDL-based design with OrCAD
Express. and are using it to create multi-device
And so can you. Call to learn more about OrCAD
Express — and ask about -

OrCAD Express CIS"™. 100. e

It allows you 1o access part E

data from your company’s X})m
MRP system and the

copy of “Step up to Z{
Top-Down Design with
OrCAD Express”, visit our Web site

Internet.
For a demo CD and a

at www.orcad.com or call OrCAD Direct
at (800) 671-9506.

EDA for the Windows NT Enterprise

OrCADM:

|
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In the hotly contested modem business, Now TAS modem test systems deliver
you need the tools that will put your  even more power and flexibility to help
product in the winner’s circle. ensure the success of your product.

TAS has been providing advanced testand @ TAS Series 1l PLUS and 100 Series
evaluation solutions to modem industry T‘tf’f’?";";’, N?two‘rj k E”;U/"’t’,"’s are ff}e fg"/d

standard” of modem testing worldwide.
leaders for over twelve years. These advanced instruments provide
accurate, repeatable emulation of telephone
exchange conditions, analog impairments,
and digital transmission facilities.

® The TAS 240 Subscriber Loop Emulator
tests your modem’s ability to deal with the
wide variety of central office to subscriber
connections — an especially critical factor
for V.34 and 56K modems.

® Gemini & Gemini-PC data analyzers
thoroughly test the throughput and error-
rate performance of external, PC-Card, and
controller-less modems.

8 TASKIT Software automates the
entire testing process and gives you
comprehensive performance reports.

utzaS%

Telecom Analysis Systems, Inc.

With the advent of new modem
technologies such as 56K,
accurate and repeatable testing is
more important than ever!

If you are testing or evaluating
subscriber or central site modems,
give your product the best chance
to win the race.

Go with the advanced modem
test and evaluation solutions
from TAS.

34 Industrial Way East = Eatontown, NJ 07724-3319 = Phone: (732) 544-8700 = FAX (732) 544-8347 » Email: sales@taskit.com @ Internet: http://www.taskit.com
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¢ Designers look to ATPG, boundary scan, and
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28 Multiphase Controller Meets Pentium’s Power
Demands

* This novel design enables low- COVER
cost, compact, programmable dc/dc STORY
converters with ultra-fast, tran-
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71 Close The Information Gap On IC-Package
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® Before engineers can take advantage of ad-
vanced IC packages, they must have a clear
understanding of their relative merits.

82 PIPS Products
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® Featuring the latest research on low-power
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If you're hunting for high-quality, reliable surface mount LED lamps, QT Optoelectronics Q

can help you track them down.

OPTOELECTRONICS
We have an extensive line of surface mount LEDs in most industry standard —

, _ _ _ United States 800-533-6786
packages, including 0603, 0805, 1206, and PLCC-2. Our SMD lamps are available in
France 33 01/43.99.25.12
different colors and bicolors, with clear or diffused lens, and wide viewing angles to Germany 49 089/96.30.51

*meet a range of industrial and consumer product applications. United Kingdor 44 0] 1296/39.44.99

Asia/Pacific 603/735-2417
Calt 800-LED-OPTO for more information and the phone number of your nearest

QT Optoelectronics distributor, or see our on-line catalog at www.qtopto.com. c

?
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One-Stop Shop!
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Call write fax or visit us on the
Internet for your FREE CATALOG today!

Digi-Key Corporation

701 Brooks Ave. South
— Thief RiverFalls, MN 56701
e OrterOnimewww diginey com —

‘Overall Performané8

For volusme pricing on passive, interconnect and electromechanical product, call ,andhﬂ(éllﬁ'*‘

DIGI-KEY® Volume Business Division
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eldeas For Design
*New Products Section See Electronic Design Online’s
*Recent Issues Table of Contents to preview
what’s in store for you on the web!
Technology Lab NOW ONLINE: ,

Ideas for Design

ok Include on the site are all of the Ideas for Design published so far this
& i year. In addition, a new function where those interested in submitting and

Idea for Design can do so online.

For more information, see ldeas for Design at www.elecdesign.com.
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next staff meeting

—your best source for technical
information on the World Wide Web!

ELECTRONIC DESIGN / AUGUST 3,1998




FLEXIBLE
SMD VCXO

SERIES VC8000 / VES000

+ 1.00 MHz to 160.00 MHz,
including SONET and ATM

¢ 3.3V and 5.0V supply voltage

+ Flatpack (.150 inch) or J lead
(.185 inch) configuration

+ Low power consumption,
enable/disable option

RALTRON

A Worldwide Manufacturer Of
Microprocessor Crystals,
Oscillators, Crystal Filters,
Ceramic Resonators, SAW
Resonators, VCO Products

2315 NW 107th Ave
Miami, FL 33172 U.S.A
TEL: 305-593-6033
FAX: 305-594-3973

E-mail:sales@raltron.com

http://www.raltron.com
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Rome wasn't
built in a day.

The industry’s first and only true ASIC alternative.

Fully programmable, 40,000 system gates, 80 MHz performance, on-chip RAM, and
complete software and core support starting at under $3.00. Fully PCI compliant in
both 5 and 3.3 volt versions.

Bottom line? The ASIC of tomorrow is available today, and your local distributor is the
perfect forum to learn more about it.

www.Xilinx.com
X XILINX®

The Programmable Logic Company™
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ELECTRONIC DESIGN

EDITORIAL

Stepper

waleaces @ Here’s Your Cubicle, Part I
Conitrol

expect to see a lot of e-mail. Wheew! My June 22 editorial sparked an explo-

sion of passionate and very opinionated comments and life experiences. For
those of you short on RAM, I asked for your thoughts on Congress’ loosening of
the restrictions placed on the number of immigrant high-tech workers because
industry execs say that can’t find enough homegrown talent.

Well, I heard numerous points of view. There were the former engineers who,
like my uncle, were whacked during the “pension dump” of the '60s and '70s.
Then, there were the foreign engineers who say that the problem is not immi-
grant engineers taking American jobs, but the dwindling number of American
youths pursing engineering degrees, especially at the post-graduate level.

One Indian engineer said that all one has to do is look at the ethnic make up of
engineering graduate schools. He also pointed out that the notion of the low-
paid immigrant worker (engineer) is wrong, “I don’t deny that there might be
cases where someone might be misusing the H1 visa. But in my opinion, immi-
grant workers are paid the same money required by U.S. law.”

Maybe if you're bagging fries at the mall you’ll make the same money. But
everyone knows that any CEO worth his suspenders plays the supply and de-
mand game. If the supply of workers is high, you pay less. If the talent pool is
low, you pay more. And, if you can attract top talent at a low or reasonable
salary, you'll get a fat bonus and condo in Barbados as a reward if you meet
earnings projections.

Shouted one engineer, “The immigration debate is TIRED! It’s simple;
companies are trying to avoid paying fair salaries for good engineers...and
I'm not suggesting that every engineer make $100,000. But the reason for the
so-called ‘shortage’ is because engineering is HARD, and it doesn’t pay as
well as competing disciplines.”

The most heart-wrenching comments came from older engineers who were
laid-off, or fired because in their opinions, their only fault was that they grew old
and made a decent salary. One engineer blamed human resource departments
whose first order of business is to look at the graduation date on a resume. On
the other side, there were those who stressed that it’s up the individual to con-
tinue to update their skills and tool kits so they because more “marketable.”

We'll continue to explore the impacts of
this issue. Keep those comments coming.

I must always remember that when I ask for your opinion on a subject, I should

Tom Halligan
Editor-in-Chief
thalligan@penton.com

~
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Looking ahead.

Go Beyond the Spec

The future of technology will shape the decisions
you make today. And now the architects of the
balanced PC platform invite you to go Beyond
the Spec through three days of in-depth pre-
sentations. demonstrations and dialogues
by Intel’s chief technology architects.

The Intel Developer Forum covers
today’'s implementation details and
tomorrow's technology roadmaps
to keep you up-to-date on the latest
desktop. mobile. workstation. server
and embedded platform technologics.
Keynotes delivered by Intel’s top execu-
tives will provide perspective on how these
technologics are shaping the PC industry.

Visit our Web site now, or call 1-800-343-6239,

for registration information and Forum updates.

12 Graduate-Level Technology Tracks
Covers more than 70 technical scssions.

12 Technology Labs

Experience the technologies with hands-on

implementation labs. intel Developer Forum
The Latest Tools September 15-17,1998

Event CD contains design guides. PDKs, SDKs,

specifications and performance optimization tools. Palm Springs Convention Center
Demo Showcase Palm Springs, California
Includes Intel and third-party demos and exhibits

showcasing the newest initiatives. lcchnologics and > http://developer.intel.com/design/idf/ed.htm
products.

Tech Talk Reception

T'he PC industry’s hottest current topics will be -

discussed during evening panel discussions. I n

D199% Intel Corporation
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This Video
Filter Really

Cleans Up.

Micro Linear's ML6428 S-video
reconstruction filter removes the
need for tedious discrete analog
design by replacing up to 16
components and inc orporating
three video amplifiers in one
revolutionary low-cost filter and
line driver.

Simpler designs, lower cost, less
design time, less circuit board real
estate, and studio quality video
output guarantee a clean break
into the future of digital video.

e Works with NTSC, PAL, S-
video, and SECAM formats

e Integrated amplifiers to
simultaneously drive
75Q cables for Y, C, CV outputs

* Includes sync tip clamps and
anti-clipping circuits

e 6.7MHz Y and C filters with
composite video output

¢ 43dB stopband attenuation at
27MHz

* 0.4% differential gain and 0.4
differential phase on all channels

For more information

contact Micro Linear at:

Tel: (408) 433-5200 ext.403
Fax: (408) 432-0295

E-mail: info@ulinear.com
Website: www.microlinear.com

Distributed by:
Insight Electronics,
Interface Electronics.

8L Micro Linear

1998 Micro Linear Corporation
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‘Trade Off Density And Speed

he demand for ever-higher-density DRAMs has pushed memory manufac-
T turers to migrate toward inereasingly smaller feature sizes, moving DRAM

densities from 16- to 64-Mbit chips and beyond. In previous generations’
transitions—from 1- to 4-Mbit, and from 4- to 16-Mbit chips—significant gains in
access time were achieved. These gains were due to reduced feature sizes and
architectural enhancements that led to page, extended data out, and synchro-
nous operating modes.

However, as DRAM densities extend to the 64-Mbit level, memory designers
are not achieving the same performance gain on the access time as they achieved
when they moved from generation to generation in past years. Improvements of
10% to 25% are not acceptable any more as processor clock speeds move ever up-
ward. Part of the problem is the higher density itself. The long word and bit lines
that criss-cross the memory chips at the 64-Mbit level and higher are loaded
down by the large number of memory cells in the storage array. The capacitive
loading and high resistance of the long lines combine to negate some of the per-
formance gains from the finer-line processes.

| Although most DRAM manufacturers are currently shifting production of 64-
Mbit memories to 0.25-um processes, which will be
used for the next-generation 256-Mbit memories,
many of the companies find that the 256-Mbit de-
vices are not very cost-effective. In some cases,
they operate slower than the 64-Mbit memories.
Thus, one alternative to blindly following the 4x
density growth is to take a half-step back, and cre-
ate a 2x memory density option—a 128-Mbit mem-
ory chip. Such a chip, fabricated on the same 0.25-
or (0.20-um process can be cost-effective, and will
not suffer as much from the loading effects. Several
manufacturers, including Toshiba America Elec-
tronic Components Inc., Irvine, Calif., plan to re-
lease such chips later this year.

Of course, finer-line processes in the 0.20- to 0.18- DAVE BURSKY
pum arena will allow full-256-Mbit chips to be fabri- DVGITAL Ks

cated, while even smaller-geometry processes will yield cost-effective 512-Mbit
chips. As the chips grow denser, word width must also increase, otherwise mem-
ory increments at the system level could become a little unwieldy. Therefore,
many manufacturers consider releasing a 32-bit-wide SDRAM option. If they
choose that direction, the SDRAM could start to compete with synchronous-
graphics memories for budget-priced graphics subsystems. Designers are also
considering a 64-bit-wide SDRAM interface as an option, mostly at the 128-, 256-
Mbit, and higher densities. Experimental chips with 64-bit buses have already
started to appear in conference papers.

At this past June's IEEE Symposium on VLSI Circuits, designers detailed
several new DRAM architectures that promise to dramatically reduce the ac-
cess time, and provide high data bandwidth, all without the overhead associ-
ated with pipelined memories. One approach, described by Fujitsu Ltd.,
Tokyo, Japan, in a 1-Mword by 64-bit (or 2-Mword by 32-bit) experimental
fast-cvcle DRAM (FCDRAM) eliminates the multiplexed address inputs, al-
lowing all address bits to be loaded simultaneously. Additionally, the internal
circuits have an automatic reset capability that provides for continuously
pipelined operation. This feature eliminates the memory array’s having to set
aside a specific time to reset the circuits. Thus, the reset cycle is hidden, and
the memory ean achieve a random cycle time of just 20 ns. This figure is more
than twice as fast as standard DRAMs, and it’s actually less than the access
time, 26 ns.

Such fresh thinking is just what the memory industry needs to keep pace with
advances in CPU throughput And, more innovations are yet to come as new
products such as the synchronous-link DRAM, and still other architectures
emerge from R&D. dbursky@class.org.
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1/8 VGA “No Power”
Display Modules

Tris MAKES BATTERIES

KENT 1/8 VGA display modules
feature ChLCD technology for no
power consumption except for image
generation, high contrast and a wide
viewing angle. They are available with
a standard resolution of 100 dpi and an
active viewing area of 40.6 mm X 61.0
mm (1.60 in. X 2.40 in). Theyre ideal
for applications such as portable
communications, data collection,
global positioning systems and more
to maximize battery life.

Kent ChLCD' No POWER DISPLAYS P siiicon ™
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Ready to get unplugged from the energy-robbing LCD =[] heorstca Energy _

displays you're now using? KENT Displays’ ChLCD -l lr—!",;,:—,,':“ - l INFOSIGN™ Electronic
(Cholesteric Liquid Crystal Display) technology offers a (L o= | i
solution for your electronic products. 5 :i [ e [ S|gn Modules
é 2 ‘ 1 (-
BREAK THE BATTERY-DRAIN BARRIER f et
Since ChLCD reflective and transparent textures aze p —
both stable states, an image can be displayed indefi- iy ”
nitely without consuming battery energy — for seconds, T

hours, weeks, months or even years. These innovative displays enable

Unlike STN displays which use , . .
EasiesT 10 ReaD RerLECTIVE TECHNOLOGY power l6 continuously refresh ";essngSf‘O be quickly and eaSllly
: : nnges, @LCD(IO&'K not change rom a remote persona
Compared to conventional LCD technologies, ChLCD vequire refreshing o keep computer. They are ideal for point-

displays offer better reflectivity, 360 degree viewing energy usage o @ minimunm.
cone and exceptional daylight contrast, ever in direct marquees and signs, public forum

sunlight, all without backlighting. voting annunciators, flight/transit

9 . L
Ask FOR THE FACTS Product of the information displays and more.

To learn more about this technology that enables you ;fgaé‘gflfw- ICl]thSCI%)[] t(:icslfr:z)llor;;?g:e; if;‘:‘;‘;i"asl

to do more, ask for more information today. PRODUCTS MAGAZINE S
’ and a wide viewing angle. They are

available with a standard resolution of
20 dpi and an active viewing area of

HHKENT%%'%@%MM 305 mm X 31 mm (12 in. X 1.5 in).

A MANNING VENTURES BUSINESS UNIT KENT Displays, Inc., 330-673-8784
E-mail: sales@kentdisplays.com
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of-sale displays and kiosks, lobby

Ker:t Displays, Inc.» 343 Portage Boulevard » Kent, OH 44240 « Phone: 330.673.8784 » Fax: 330.673.4408
Internet; htp://www.kentdisplays.com  E-mail sales@kenudisplays.com

'
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Tektronix Voluntarily

Recalls TDS210 And |
TDS220 Oscilloscopes

ektronix has voluntarily recalled
its model TDS210 and TDS 220

oscilloscopes. According to the
company, certain incorrect use of the
products could cause the ground con-
nection to fail. The company is not |
aware of any injuries to users, al-
though it has received reports of situa-
tions where the ground lead on an os-
cilloscope has opened when the
product was used incorrectly. A failure
of the ground connection could expose
the user to risk of serious personal in-

| jury or death.

If a user incorrectly connects a
probe ground lead to a voltage source
or incorrectly touches the ground ring
near the probe tip to a voltage source,
a circuit board trace in the oscillo-
scope’s electrical ground path may
open. Once this occurs, the product
may still appear to function normally.

| However, the oscilloscope is no longer

properly grounded. Subsequent use of
the scope could then result in a serious
electrical shock to the user.

Tektronix is conducting a voluntary
recall to prevent this possibility of in-
jury toits customers, and is part of the
company’s overall commitment to pro-
viding reliable, safe, and high-quality
products. This recall applies to ap-
proximately 60,000 TDS210 and
TDS220 units with the following serial
numbers: for the TDS210, serial num-
bers below BO49400 or CO10880; and
for the TDS220, serial numbers below
B041060 or CO11175.

Tektronix is asking customers to
stop using the scopes in question im-
mediately and to contact the company
to receive instructions on how to re-
turn the scope for modification. Cus-
tomers should not assume the oscillo-
scope is properly grounded even if it
appears to be functioning properly.

Customers can receive instructions
for returning the product by contact-
ing Tektronix at 800-835-9433, ext.
2400, in the U. S.; www.tek.com/mea-
surement. International TDS200 re-
call information can also be found on
the web. JD

Color
Displays

Featuring:
* TFT and passive color
* Brightness from 70 to 1,000 nits

* Sizes from 1.8" to 15.0"

* Unsurpassed contrast & viewing angle
- Control circuitry, inverters, cabling

- Expert technical support

Also, monochrome graphic,
character and panel displays

408.523.8218
E!!T[md,csl email@purdyelectronics.com
www.purdyelectronics.com

Supporting electronics manufacturers for over 65 years
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Norland Puts You in Command
of Precision Bonding. |

Norland single-component Electronic extremely
Adhesives cure tack free in seconds v % fast and ‘
to tough, resilient polymers when A efficient way ‘
exposed to ultraviolet light or heat. 2 (/\ & to tack, fill, seal, ‘
This allows you to take as much A bond, or mount 1
time as necessary to make ¥Ss®  precision components

your critical alignment. ~ or wires in place. :
They are recom- ~" Applications include: HGA ‘

mended as an $<,% @"’ assemblies, wire tacking, chip

capacitor bonding, coil terminating,
glop top, tamper proofing, potting
and microencapsulation.

« NORLAND PRODUCTS INC.
R P.O. Box 7145
North Brunswick, NJ 08902
For immediate action,
call (732) 545-7828 or visit our Website at
www.norlandprod.com
READER SERVICE NUMBER 104
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TECHNOLOGY

NEWSLETTER

Residue Removal Is
Environmentally
Friendly

new ozone gas process for the re-
moval of photoresist and organic

post-etch residues from wafer
surfaces has been announced by
IMEC, Leuven, Belgum, one of Eu-
rope’s leading centers for microelec-
tronies research. The new environ-
mentally friendly process provides an
alternative to the use of harmful sol-
vent strippers and eliminates the need
for various sulphuric acid-based
process steps in IC production.

In the new process, wafers are ex-
posed to a moist ozone (O3) environ-
ment and then spiked, if appropriate,
with an additive. Oxidation efficiency
is further enhanced by maximizing the
ozone concentration at elevated tem-
peratures, while controlling the wet
boundary layer on the wafer surface.

The moist atmosphere produces a thin
condensation layer on the wafer,
which maintains a continuous concen-
trated supply of Os. This process re-
sults in complete resist layer removal
in less than ten minutes.

For further information, please
contact either Barbara Kalkis in the
U.S. at (408) 996-9975; e-mail:
kalkis@compuserve.com. LG

UPS Manufacturer
Implements Battery-
Recycling Program

GE UPS Systems, Costa
M Mesa, Calif., manufacturer of
a broad range of uninterrupt-
ible power supplies, recently intro-
duced Green Sweep, the company’s
innovative recyeling program for

UPS batteries. The first of its kind,
MGE’s Green Sweep will facilitate

the secure disposal of any 3-kVA and
up UPS batteries—regardless of
manufacturer. Because UPS batter-
ies contain lead and sulfuric acid,
they’re considered a biological haz-
ard and are illegal to dispose of with-
out the guidance of the Environmen-
tal Protection Agency.

Traditionally, when a UPS battery
has reached the end of its life, users
are required to spend time and money
hunting for an authorized recycling or
disposal solution. More often than not,
batteries are thrown away with com-
mon refuse—a dangerous and poten-
tially illegal activity. Through Green
Sweep, MGE has an EPA-approved
recycler that picks up UPS batteries
free of charge at MGE’s facility in
Costa Mesa. The only fee incurred by
the user is the battery’s shipping
charges to MGE.

Contact MGE UPS Systems, 1660
Scenic Ave., Costa Mesa, CA 92626;
(800) 523-0142; fax (714) 557-3256; e-
mail: info@mgeups.com. PM

The Series 61 offers:

our web site.
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HIGH RESOLUTION OPTIGAL
ENGODERS. . . AVAILABLE
NOW FROM GRAYHILL

Grayhill's Series 61 Optical Encoder delivers the reliability your
application needs...when your production schedule demands it!

Now you can have Grayhill reliability in an optical encoder switch.

The Grayhill Series 61 Panel-Mount Optical Encoder delivers over
10 million cycles of operation. And we can deliver them now, not
later, at competitive prices.

* High resolution -25, 32, 50, 64, 100 and 128 pulses
per channel per revolution.
* Lower power consumption with single 5Vdc power supply.
+ Custom design capabilities.
* Design and production compliance to 1S0-9001.
Need something different? Grayhill can provide custom or value-added

services to most catalog products. Challenge us! Ask for your free copy
of our Electronic Selection Guide to Optical Encoders on diskette or at




. OVERCURRENT TEMPERATURE POLARITY
DETECTOR COMPENSATION . INDICATOR

The Most Integrated
Current Sensor

Complete, single 1C solution

Integrated 1.3 millichm current sense resistor
+20 Amp rating

High gain-bandwidth, chopper stabilized amplifier

Temperature compensated internal circuitry (+200PPM/°C)

The new UCC3926 +20 Amp integrated current sensor IC The UC(3926 Advantages
puts you in command central with one easy solution R

You can address a wide variety of power management .

and industrial control applications without costly exiernal

current sense resistors and precision amplifiers. *

The UCC3926's differential, auto zero amplifier removes *

the need for external calibration, recalibration, or nulling. R

Experience the industry’s first integrated current sensor I1C

by calling today for free samples and application information. *

Current polarity indicator (Sign Bit)

For samples and application information, give us a call today.

[g] UNITRODE

The Linear IC Company Everyone Follows

TEL: (603) 429-8610
http://www.unitrode.com « FAX: (603) 424-3460 « 7 Continental Boulevard « Merrimack, NH 03054
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CAN’T SHIP A TECHNICIAN
= \W\TH EACH SYSTEM?

TRYTHIS INSTEAD.

} Sure, your customers would love to see you ship

extra protection with every system that goes out

the door. But nagging issues like salaries and

expenses make that prospect highly unlikely.

So do the next best thing: protect your systems

from temperature spikes, voltage overloads, tam-
pering, and more with the DS1780 CPU Periph-
eral Monitor. The DS1780 monitors multiple pa-

rameters in the operating environment of a PC,

server, or workstation, signalling or interrupting

o Ambient Temperature: direct-to-
digital sensor is accurate to
+2°C; no external components
required

o System Cooling: monitors the
[ speed of two fans, with an 8-bit
DAC controlling fan speed

o Power Supply Voltages: monitors
up to six

o System Security: reports when
c?fse is opened, even if power is
0

o Programming Simplicity: popular
2-wire interface with 2-bit address-
ability

o Wide Operating Range: from 2.8V
to5.75V

the system when any

. of the monitored

thresholds is breached.

The highly integrated
DS1780 is a single-
chip troubleshooter
that’s fully compliant
with Intel’s Wired for
Management (WFM)
initiative, DMI 2.0,
and ACPI. It’s easy
to use—requires no

external components

;w‘:l’:t'v” ‘Jghj:’"'“"l
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INTERRUPT
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= DALLAS

B’ SEMICONDUCTOR

or calibration. It’s easy to program—uses the popular
2-wire interface with 2-bit addressability. And it’s easy
to test—integrated NAND tree provides board-level
testability. The DS1780 is also the ultimate security
guard: it will signal when the case is opened, even if

the power is off.

So keep hold of those hard-to-find technicians. Jobs
like these were made for the DS1780.

For more information on protect- M .
p Actual Size

The DS1780 CPU Peripheral
Monitor can prevent hardware
damage, preserve software
integrity, and maintain system
security. Ensure your system's
reliable operation with this
24-pin TSSOP.

ing your valuable hardware with
the DS1780, give us a call.

www.dalsemi.com

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 < Phone: 972-371-4448 < Fax: 972-371-3715
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Cheaper Electrical Power On The Way
Via Silicon-On-Insulator Electronics

ecently developed silicon-on-insu-
R lator (SOI) devices may hold the

key to making electricity pro-
duced from geothermal energy more
cost-effective. Because SOI compo-
nents and systems do not use conven-
tional, semiconductive bulk silicon,
leakage current is much lower, and the
electronics ean work in high-tempera-
ture environments. On-going experi-
ments with SOI devices by researchers
at Sandia National Laboratories, Albu-
querque, N.M., may point the way to
sharply reduced costs for geothermal
electrical energy, and greatly increase
its use in the U.S.

Current methods of geothermal
electrical conversion involve the use of
electronics and batteries that, along
with any associated instrumentation,
must be encased in dewar flasks to pro-
tect them from temperatures up to
350°C in geothermal wells. SOI-based
electronics may offer a less-expensive
solution by eliminating the need for the
dewar flasks in the wells. Because geot-
hermal wells account for approxi-
mately one-fourth to one-half the cost
of a geothermal power plant, the total
cost reduction could make geothermal

generation more practical.

The Sandia researchers are experi-
menting with the Honeywell HT83C51
SOI processor, which includes 32 kbytes
of RAM. But the harsh environment in
which it must operate makes testing of
the device a challenge, prompting re-
searchers to develop new methods of as-
sembly and support for hardware. Tests
of the microprocessor circuit, for example,
required that the ICs be hard-wired onto
a ceramic board using laser-welded con-
nections. This was necessary because
standard printed-wiring boards do not
exist for use at these temperatures, and
common solders melt at between 180°C
and 250°C.,

Testing of electronic components for
function and performance at various
temperatures in an actual geothermal
well is impractical. Instead, they must
be tested in a high-temperature oven in
one of the laboratories at Sandia’s Geot-
hermal Research Department. To ac-
complish this, instruments on the out-
side of the oven are connected by
ceramic insulated wires to the elec-
tronic devices being tested. To date, the
longest temperature run of Sandia’s
microprocessor circuit at 300°C, has

been 72 hrs. The only interruption to
the test came when the researchers
needed to cool the oven to add new ex-
periments. The same electronic devices
have logged 2500 hrs at 250°C, over a
period of months.

Sandia researchers are also evaluat-
ing and designing new electronic in-
strument systems that can operate at
up to 315°C—more than 100° hotter
than systems presently available to the
geothermal industry. Systems that are
in development include a high-temper-
ature battery that can function without
the need for thermal isolation, and a de-
warless data logger.

The geothermal energy experi-
ments at Sandia are part of an ongoing
project funded by the Department of
Energy’s Office of Geothermal Tech-
nologies. If successful, the develop-
ment and use of high-temperature elec-
tronic components may very well spill
over into a number of different elec-
tronics-based applications such as mon-
itoring and testing in high-temperature
environments or in any application
where electronic components are re-
quired to operate at temperatures
above 300°C.

For more information on this project
contact Sandia’s media relations de-
partment at (505) 844-8066 or check its
web site at www.sandia.gov.

Cheryl Ajluni

SLDRAM Prototype Complete, Door
Now Open For 800 Mbytes/s Memory

consortium of companies, includ-
A ing major computer manufactur-

ers and many of the world’s top
computer memory producers, were
eager for a new device. They commis-
sioned it, and were rewarded with the
Synchronous Link DRAM (SL-
DRAM), which features a high-speed
interface of 400 Mbits/s per pin. The
result is a single chip with a total data
transfer rate of 800 Mbytes/s—eight
times faster than current synchronous
DRAM technology.

Because the memory, designed by
MOSAID Technologies Inc., will be an
an open standard, consortium mem-
bers will be able to create their own
SLDRAM products based on the tech-
nology. The consortium, known as SL-

DRAM Inc., includes IBM, NEC,
Texas Instruments, and Toshiba
among its members. Prototypes of the
chip are expected to be available for
testing by the end of summer.

To maximize performance, com-
puter microprocessors must work in
tandem with similarly fast memory
technology. The challenge for DRAM
chip makers is to achieve ever-higher
performance without significant cost
penalties—such as larger die sizes.
Currently, computer manufacturers
feel an intense market pressure to re-
duce retail prices.

A major feature of MOSAID’s SL-
DRAM design is an “adaptive inter-
face.” By automatically adjusting the
times at which data is sent, this inter-

face meets the demands of systems
that require levels of accuracy mea-
sured in fractions of a nanosecond.
Without such a feature, the costs of
building the chips—and the systems
that use them—escalate considerably.

This key technique of making the
chip adjust and calibrate its own tim-
ing had its genesis in MOSAID’s other
business line, engineering test sys-
tems for memory chips. Self-calibra-
tion is the standard way to set the tim-
ing accuracy for the company’s chip
testers. With the SLDRAM design,
the technology is within the design of
the chip itself.

For more information, contact
Brenda Adams at Mosaid Technolo-
gies, (613) 599-9539 ext. 1205;
www.mosaid.com. For more informa-
tion about the SLDRAM consortium,
check out www.sldram.com.

In other DRAM news, Ramtron In-
ternational Corp., Colorado Springs,

ELECTRONIC DESIGN / AUGUST 3, 1998
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TECHNOLOGY BREAKTHROUGH

Colo., announced the approval of its
enhanced synchronous DRAM (ES-
DRAM) product definition. The
JEDEC Memory Subcommittee has
accepted the ESDRAM as a superset
to the SDRAM memory standard. De-
veloped and marketed by Ramtron’s
wholly owned subsidiary, Enhanced
Memory Systems Inc., Colorado
Springs, Colo., the ESDRAM is an ul-
tra-fast version of the synchronous
DRAM.

The new ESDRAM and double
data rate (DDR) ESDRAM superset

addresses system companies’ de-
mands for extended functions, such as
lower DRAM latency. At the same
time, the superset maintains compati-
bility with the JEDEC SDRAM and
DDR SDRAM standards.

The JEDEC Memory Subcommit-
tee ballot approval for the ESDRAM
superset is the result of more than a
year of work by the standards organi-
zation’s DRAM committee and En-
hanced Memory Systems. The DRAM
committee membership includes all
major industry DRAM suppliers and

many leading computer systems com-
panies. The approved ballots have
been forwarded to the JEDEC council
for final resolution and action.

For more information about
JEDEC, and to access JEDEC stan-
dards online, visit www.eia.org/jedec.
For additional information regarding
Enhanced and the ESDRAM prod-
ucts, contact Enhanced Memory Sys-
tems, 1850 Ramtron Dr., Colorado
Springs, CO 80921; (800) 545-3726; fax
(719) 488-9095; www.ramtron.com.

Jeft Child

Enhanced PowerPC Architecture Delivers
Vector Processing, Wider Internal Bus

n a major architectural upgrade to
I the PowerPC processor, designers at

Motorola Inc., Austin, Tex., have re-
vamped the CPU’s internal bus struc-
ture to handle 128-bit-wide data trans-
fers. They've also added a highly
configurable and programmable vector-

processor block to accelerate compute-
intensive algorithms. The upgraded
CPU, to be sampled later this year, in-
tends to boost the performance of de-
manding applications such as graphics,
video, digital-signal processing, and im-
age processing. Dubbed the AltiVec, it’s

the first enhancement to the PowerPC
architecture since its introduction in
1991. The device also will be the first
produced by Motorola using its HiP 5,
1.8-V, high-performance copper-inter-
connect process.

The vector unit is a 128-bit-wide pro-
cessing block that operates concur-
rently with the existing integer and
floating-point units (Flig. 1). But it is op-
timized for use with large arrays of data
rather than sporadic, single-word com-

" & Well, no wonder. It's tough

& squeezing in a power supply when
your motherboard’s stuffed to the gills.
Looks like you better go with Semtech’s
SC1144ABCS. It delivers all the power
of humongous supplies in just 40% of
the space. Perfect for High-end Servers
and Workstations—or Embedded
Designs. And the 8MHz switching
frequency lets you use smaller, surface-
mount components. You can even
mount the SC1144 on the back
of the board. No heat sinking
required. So come on. Check
it out on our website. Or
call (805) 498-2111.
And breathe easier.

7

www.semtech.com/edpm

©1998 Semtech Corporation. SC1144ABCS patent pending.
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You need the world’s first choice’ in one-time programmable

8-bit microcontrollers.

Now. Off the shelf. Right to you.

With no hassles.

Our dedicated OTP manufacturing capacity for our most
popular devices (listed below) assures a ready supply through
Motorola’s worldwide distributors.

But we deliver more than just OTPs. On these devices we
offer complete solutions, with a full range of development
tools, reference designs, applications support, and software.

Plus we've created a virtual OTP shopping mall on the Web. @CUSQ‘.
In an instant, it shows you specs on the devices, recommended QO

development tools, product availability, distributors, and %
stocking information. a
We’re dedicated to getting you the OTPs you need. When \\A
you need them. Visit www.motorola.com/semi/otp and see J 0@
for yourself. ust
MICROCONTROLLER RAM . 110
S 68HCI05K1 | 1.2K 64 | 10 | 16-DIP, 16-SOIC
68HC705B16 | 15K | 352 | 34 | 52-PLCC, 64-QFP
68HC705C8A | 8K | 304 | 31  40-DIP, 44-PLCC, 44-QFP
68HC705C9A | 16K | 352 | 31 | 40-DIP, 44-PLCC, 44-QFP
68HC705J1A | 1.2K | 64 | 14 | 20-DIP, 20-SOIC
68HC705L16 | 16K | 512 39 | 80-QFP
68HC705P6A | 4.6K | 176 | 21 | 28-DIP, 28-SOIC
www.motorola.com/semi/otp
N\
“*Digital DNA
'Over 2.5 billion Moto-ula 68HCDS MCUs shipped. I gl a
bl o b o 1 bt S DR From Motorola

logo are trademarks of Motocola, Inc.
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TECHNOLOGY BREAKTHROUGH

3

Instruction Instruction Instruction

Branch
unit

r-[

|

Integer
unit

General-purpose registers

Vector
unit

Vector registers

Floating-point
unit

Floating-point registers

by

!

Y
Instruction  Instruction Data Data Data Data
address address Memory

1. The vector-processor unit added to the PowerPC architecture in the AltiVec upgrade is
optimized for use with large arrays of data, rather than for sporadic single-word computations.
The unit operates concurrently with the existing integer and floating-point units.

putations. The unit has 32 dedicated
registers, each 128 bits wide. These reg-
isters supplement the 32 32-bit regis-
ters in the PowerPC integer processor,
and the 32 64-bit registers in the CPU’s
floating-point unit.

Although the vector unit has a 128-
bit-wide arithmetic unit, computations
are typically performed on either four

32-bit words (signed and unsigned inte- |

gers or [EEE floating-point numbers),
eight 16-bit words, or 16 8-bit words si-

multaneously. This design improves
overall computational throughput by a
factor of four to 16, depending on the
data width, versus a single 32-bit arith-
metic logic unit (ALU) (Fig. 2). In addi-
tion to subdividing the ALU into a sin-
gle-instruction, multiple-data (SIMD)
processor, the vector unit offers many
other powerful capabilities.

The 128-bit-wide register file, for in-
stance, holds the data vectors for the ex-
ecution units. What’s more, the 162 new

instructions offered by the vector unit |
can specify up to three source operands
and one destination operand. Addition-
ally, the new instructions provide pro-
grammers with powerful commands
that will greatly reduce computation
time for various algorithms. For exam-
ple, a 1024-point complex fast-Fourier
transformation can be completed in less
than 30 us. Also, the enhanced PowerPC
can execute H.263 video-conferencing
algorithms two to four times faster than
the C6x DSP chip from Texas Instru-
ments, and run GSM algorithms more
than twice as fast as the DSP chip.

One group of the new instructions
falls into a category Motorola calls in-
tra-element arithmetic operations.
These commands allow programmers
to perform independent parallel compu-
tations on the elements contained in the
source vector registers, and place the
results in the corresponding fields of the
destination vector registers. The ALUs
can perform addition, subtraction, mul-
tiplication, and multiplication-addition
tasks. Additional commands in this
group include instructions to find mini-
mum, maximum, and average values, as
well as conversions between 32-bit
floating-point and integer formats.

16-by-8-bit elements
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VA, VB, and VC = vectors A, B, and C; VT = vector transfer; Op = operand

| 2. The arithmetic unit in the vector processor is highly configurable. Designers can set it to process four 32-bit words, eight 16-bit words, or 16 8-
bit words in parallel, thus accelerating compute-intensive algorithms by four to 16 times compared with a standard PowerPC.
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TECHNOLOGY BREAKTHROUGH

Also available are intra-element,
non-arithmetic operations that include
various forms of compare, shift, and ro-
tate instructions. Logical operations
such as AND, OR, NOT, XOR, and
AND-NOT are supported. There also is
a Select instruction, which was de-
signed to choose source data from one of
two source registers and transfer that
data to the results register. The combi-
nation of compare and select operations

provides a powerful way to mask and
replace data elements across the entire
16-byte field of vector registers using
very few instructions.

Several specialized vector instruc-
tions were also created to speed up in-
ter-element computations such as sum-
of-products and sum-across commands.
These instructions allow for elements
within a single vector register to be
summed in combination with a separate

P(-BOARD DESIGN

made easy

Why have more than 25,000
pc board designers chosen
EAGLE as their layout tool?

Mainly because EAGLE is so easy to

EAGLE 3.5

Schematic Capture  Board Layout
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use that you can start designing your
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Check out our Web Site for a free demo
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Windows 95 and Windows NT are registered
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Board Size: 64 x 64 inches
16 Signal Layers

99 Sheets per Schematic

Order a FREE demo today
and experience EAGLE first hand.
You will be surprised!
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accumulation register. Thisis a very effi-
cient approach for generating dot prod-
ucts (a common vector operation).

In addition to inter-element math op-
erations, the vector unit includes sev-
eral highly efficient, non-arithmetic op-
erations that consist of wide-field-shift
commands and pack and unpack opera-
tions (including a special instruction to
handle the 1/5/5/5 pixel format common
for 16-bit color pixels). One of the most
powerful commands in this group is the
Permute operation, which allows the
vector unit to set up a byte-wide cross-
bar. This crossbar can arbitrarily select
any 16 8-bit elements from 2-by-16 8-bit
elements (two 16-byte source regis-
ters), and send the result to a single 16-
byte destination register.

Such a capability reduces the over-
head for operations where 8- and 16-bit
data items must be reorganized in mem-
ory before or after computations. In
many instances, a single Permute com-
mand can operate on 16 bytes of data,
and replace four or five operations per
byte using a traditional RISC or DSP
engine. Merge operations are also avail-
able. They allow data to be interleaved
at the byte, halfword, and word level.

The new commands available as part
of the AltiVec architecture make the
forthcoming PowerPC processors well
suited for applications in Internet-pro-
tocol telephony gateways, multichannel
modems, speech-processing systems,
echo-cancellation systems, image- and
video-processing systems, scientific-ar-
ray processing, and network infrastruc-
ture hardware, like Internet routers
and virtual-private-network servers.
The enhancements also allow the Pow-
erPC processor to accelerate many
common time-consuming operations,
like memory copies, string compares,
and page clears.

To leverage the parallel computation
capability available in the AltiVec en-
hancements, designers at Motorola
have developed a standardized set of C
and C++ language extensions. These
extensions allow software developers
to use their preferred C/C++ develop-
ment environment and language syn-
tax while explicitly taking advantage of
the parallel functional units and other
capabilities of the AltiVec additions.

For more information, check out the
Motorola web site at motorola.com/al-
tivee, or call (800) 845-6686.

Dave Bursky




Lots of people sell chip inductors.
But only ours come packaged with new 1deas.

MULTILAYER TECHNOLOGY WITH CERAMIC MATERIALS
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THIN FILM TECHNOLOGY WITH CERAMIC MATERIALS WIRE WOUND TECHNOLOGY WITH FERRITE MATERIALS

Only Murata’s line of chip inductors combines different technologies and base materials to meet virtually any specification.
There’s our multilayer technology that can shrink the size of your designs. And our breakthrough thin film chip inductors
that give you ultra-high performance where absolute control of high-frequency circuits is mandatory. Of course, if your
application calls for traditional wire wound technology, we have that too. In fact, we

have the broadest range of chip inducters in the business. And we continue to push ’ a !

the envelope to enable smaller sizes, improved performance ratios and higher

operating frequencies for your applications. So call us before you begin your next design
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M Exploring the world of analog, mixed-signal and power developments

Multiphase Controller Meets
Pentium’s Power Demands

This Novel Design Enables Low-Cost, Compact, Programmable
Dc/De Converters With Ultra-Fast, Transient-Current Response.

Ashok Bindra

phase (Fig.2). The four digitally
phase-shifted outputs are then
summed together to obtain the
desired output voltage at the in-
tended current rating .

By equally distributing the
current, the heat is well spread
amongst the components. This

eliminates the need

for large, bulky in-
ductors and other passive com-
ponents. Reducing the stress
and heat on the output compo-
nents eliminates the need for
heat sinks, thereby solving ther-
mal management problems. A
conventional, single PWM con-
. troller, by comparison, will em-
ploy large components with ap-
propriate heat sinking to handle

s microprocessor architec-
A tures begin to tackle more
tasks in a shorter time,
voltage and current require-
ments grow more stringent. To
power such advanced micro-
processors in the latest com-
puter desktops, servers, and
workstations, the de¢/de con-
verters must be swift enough to
handle the load transient-cur-
rent response required by the
latest Pentium IIs and beyond.
Besides responding in a flash,
these voltage converters must
also possess the ability to de-
liver high power from a smaller
space. To comply with Intel’s
advanced specifications for
new-generation Pentiums, they
must also provide output volt- currents as high as 20 A.
age which is both accurate and Switching from the sleep to the
programmable. dynamic mode in about 1 ps fur-
obtain desired speeds and precision. In | ther aggravates this problemin conven-
addition, the SC1144’s on-chip, 5-bit 1 tional power solutions. Semtech attrib-
digital-to-analog converter (DAC) al- 1 utes the precise current sharing among
lows programmable output voltage ! the four output phases to clever circuit
that ranges from 1.3t02.05 Vin 50-mV | techniques, as well as the trimming of
increments, and 2.0 to 3.5 Vin 100-mV | critical elements.
steps. “Aside from ultra-fast transient The programmable multiphase
response, the multiphase scheme ' PWM controller, according to Semtech,
achieves the smallest possible cir- ! incorporates a high-speed, transcon-
cuitry,” says Trevor Newlin, principal | ductance-based error amplifier to
design engineer at Semtech. achieve faster transient recovery time.
The multiphase controller distributes 1 Newlin notes that, in this controller, the
equally large current between the four 1 design of the error amplifier and the as-
PWM generators and its corresponding ! sociated feedback mechanism con-
inductors. Consequently, the multi- | tributed significantly toward improv-
phase technique generates four precise | ing the transient load response time.
output voltages, which are 90° apart in « “The error amplifier’s feedback tech-

Ultra-Fast Recovery

Semtech Corp.. Newbury Park,
Calif., has crafted a multiphase pulse-
width-modulated (PWM) controller,
called the SC1144. This controller en-
ables programmable dc¢/de converters
to have a fast response. The converters
are also packaged smaller and remain
compliant to Intel’s specifications. The
device satisfies advanced Pentium de-
mands for step increases from 5to 20 A
In 500 ns at a slew rate of 30A/us (Fig.
1). Able to provide the drive for selec-
table one- to four-phase operations, the
SC1144 simplifies the construction of
multiphase buck de/de converters to
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ANALOG OUTLOOK MULTIPHASE PWM CONTROLLER ]
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1. Semtech’s SC1144 multiphase PWM controller offers ultra-fast transient recovery fime. The
top curve shows output transient current response when subjected to a slew rate of 30 A/us.
The bottom curve indicates that the transient voltage error is below 100 mV p-p.

nique is so good that the performance is
far beyond the Intel specifications,”
adds Newlin. In fact, Semtech claims
that the PWM controller’s fast re-
sponse time will easily support the
transient needs of the upcoming 64-bit
Merced processor. For precision, the
amplifier features a high, open-loop
gain of 10,000. However, its compensa-
tion RC network at the output attenu-
ates the high-frequency gain for stabil-
ity, according to Newlin.

The error amplifier also serves as a
summing unit for the DAC section. The
amplifier’s output voltage is set by the
bandgap reference, which provides a
stable 2.05 V. When the bandgap goes
out of regulation, the Enable signal
shuts it down. To ensure that the multi-
phase controller wakes up without
overshoot, the error amplifier is exter-
nally initialized using a soft-start capac-
itor. This feature protects the low-volt-
age microprocessor.

This technique provides de/de con-
verters with excellent load regulation.
As per Semtech’s data sheets, the
worst-case no-load-to-full-load regula-
tion is under 10 mV. Also, the input rip-
ple current is reduced by as much as
80%, the manufacturer claims.

Multiphase Operation

To permit the use of smaller cheaper
passive components, the controller’s os-
cillating frequency is set at 8 MHz. This
unusually high frequency allows the
use of miniature, low-cost, multilayer
ceramic chip capacitors with an ESR of

only 3 mQ. Conventional PWM tech-
niques running at several hundred
kHz, by comparison, meet the load
transient response time by employing
larger and more expensive electrolytic
capacitors. Consequently, the resultant
de/de converter offers high volumetrice

efficiency (Fig.3).

To keep its profile below a third of
an inch, the converter utilizes a clever
magnetic design that produces a com-
pact surface-mount inductor. This
new design replaces the large toroidal
inductor, which can be as high as an
inch. The resultant low-profile com-
pact converter can be comfortably
mounted on the backside of a dense
CPU board. Many modern CPU
boards, very crowded with compo-
nents, have no room for bulky parts.
Such boards require several of these
converters on board.

“The transient response dictates
that the de/de converter be placed
close to the output connector, so that
the parasitics due to the long intercon-
nects are avoided,” explains Newlin,
“This design makes it possible to do so.
Plus, it lends itself to automated as-
sembly, reduces parts count, and of-
fers an inherent reliability increase,”
Newlin comments.

Alan Moore, Semtech’s marketing
manager for power ICs, adds, “And, in
addition, it lets the user build the de/de
converter solution for under $10.00.” To
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2. By digitally phase-shifting the PWM outputs, the controller distributes the output load across four
converter channels. The four chonnels are precisely matched to ensure that the four PWM outputs are
accurately phase-shifted. The controller’s on-chip transconductance-based error amplifier ond its
feedback mechanism enable the controller to provide ultra-fast transient-recovery time.
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CLC5956 12-Bit 65MSPS ADC
SNR vs. Input Frequency (DC to 300MHz)

National’s CLC5956 A/D

Converter eliminates mixers,

PLLs, filters and amps.

» Wide dynamic range for high
receiver sensitivity

e Very small 48-pin TSSOP package

* Single supply operation

e Differential input

* Fully loaded and tested evaluation
board

« QML version available
for military applications

National’'s CLC5956 Analog-to-Digital Converter has been optimized to convert radio signals at intermediate
frequencies. The result is enhanced performance through the elimination of mixers, filters and amplifiers.
Unlike other A/D converters that digitize only at baseband frequencies—requiring signals to be

mixed and filtered up to three times —our CLC5956 samples directly at the first IF, for

better performance and less cost. And, although optimized for IF signals, it can ';::';‘mo.':e
also convert at baseband. Designed with digital cellular and wireless infra- ""W‘W.naﬁ::::m
structure products in mind, our A/D converter’s space and cost-savings also make it : ’99/0Lc59;;°m/
perfect for other uses like video digitizing, 911 location of cell phones, medical 1-800.272_9959

imaging, and instrumentation. Proving, once and for all, that less is in fact more.

National Semiconductor
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ANALOG OUTLOOK MULTIPHASE PWM CONTROLLER

implement four-phase operation, the
internal divide-by-four circuit scales
the 8-MHz frequency down to 2 MHz.
Each 2-MHz signal is then decoded to
provide the trigger signals for the four
PWM generators.

The PWM reference threshold volt-
age is set by the error amplifier, which
is common to all four PWM generators.
The on-time and off-time of the PWM
comparator output, which drives the
output power MOSFET, is determined

by comparing the PWM reference
threshold voltage to the ramp signal
from the bias generator. To ensure that
the four PWM outputs are accurately
phase-shifted, the on-times of all four
channels are precisely matched.

While a single resistor programs
the internal master clock frequency (8
MHz), the on-chip Clock Select switch
allows the use of an external source for
applications requiring even better fre-
quency control. In effect, the external

clocking allows synchronous timing of
multiple SC1144s. The external clock
frequency is given by the clock input
divided by the number of phases. The
SC1144 can also operate as a three-
phase controller by providing the logic
high signal to the divide-by-four cir-
cuit. Dual- or single-phase operation is
possible as well.

Other features of the multiphase
PWM controller include undervoltage
lockout with hysteresis and overcur-
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3. In this programmable four-plius—e synchronous buck de/dc converter, the digitally phase-shifted outputs are summed together to obtain the
desired output voltage at the desired current rating. The output current is equally distributed among the four power MOSFETS and associated

inductors, substantially reducing the size of the i

nductors and capacitors.
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National’s new self-calibrating 14-bit

ADC14061/14161. The high-speed

high-resolution price/performance

leader for imaging applications.

* The industry’s best linearity
performance.

» High-impedance signal inputs with
built-in sample-and-hold.

* A power-down standby mode.

» Compact 32-lead TQFP packages.

* National’s WaveVision evaluation
board with Windows-based software
for dynamic testing of our entire

high-speed ADC family.

Our new 14-bit ADC14061 analog-to-digital converter combines high speed and high resolution with

excellent linearity for imaging and scanning. Nonlinearity specifications are unbeatable, with Visit us a¢
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IXTYTY CONTROLLER |

rent protection. While the undervolt-
age lockout protection is provided by
the bandgap reference and associated
circuitry, the overcurrent comparator
assures that the device remains in the
off state whenever the supply voltage
drops below the set parameters. The
SC1144 is made on a 4-um single-
metal bipolar process. Designed for a
12-V supply, it consumes less than 250
mW of power.

The multiphase PWM controller, and
the resulting de/de converter solution,
was a collaborative, synergistic effort
between the power IC supplier
Semtech and the computer maker Dell
Inc., Round Rock, Texas. Prompted by
the dire need for a compact power solu-
tion with ultra-fast transient recovery
time, engineers from Dell's power devel-
opment group developed a discrete mul-
tiphase buck de/de converter incorpo-
rating the novel PWM controller. They
then approached Semtech to take the
discrete solution and convert it into a
single chip. Dell’s power engineers have
been working on this solution for about a
year and a half. Semtech only reviewed
the integration feasibility early this
year. Yet, they successfully converted
the discrete approach into a monolithie
silicon chip—within six months.

Dell is the preferred customer for
the SC1144. In June, they received
samples which have been designed in
Dell’s new generation desktops. Dell
next plans to implement the multi-
phase dc/dc solution in high-end
servers and workstations.

The Semtech and Dell partnership is
definitely not exclusive. Dell intends to
create more sources for its multiphase
PWM controller, and is planning to
work with other major producers of
power ICs. “The aim is to create an in-
dustry standard part with multiple
sources,” summarizes Alan E Brown,
Dell’s technical specialist for the power
development group. He adds confi-
dently, “This technique will be accepted
fairly quickly.”

PRICE AND AVAILABILITY

Samples of the four phase controller chips
are available now, with production expected
to start next month. In 10,000-piece quanti-
ties, the SC1144 in a 24-pin SOIC package is
priced at $2.95 each. An evaluation board for
the multiphase controller is also available for
$49.00 each.

Semtech Corp., 652 Mitchell Rd, Newbury
Park, CA 91320-2289; (408) 4,98-2111; Internet:
www.semtech.com. CIRCLE 485
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CONFERENCE PREVIEW

ISLPED "98 Eyes Low-Power
Components And Systems

Featuring The Latest Research On Low-Power Products, ISLPED
Showcases Emerging Techniques, Methodologies, And Software.

ith today’s thrust toward com-
w pact, cool, electronic products
increasing, the pressure to de-
sign miniaturized ecircuits and associ-
ated systems with extremely low-
power consumption is high. And, the
pressure continues to rise as consumers
demand more in performance and func-
tionality from the tinier parts. To ad-
dress issues related to the design and
production of such low-power compo-
nents and their end systems, this year’s
International Symposium on Low-
Power Electronics and Design
(ISLPED’98) sheds light on emerging
design techniques, methodologies, and
CAD tools and software that show
great promise for commercial impact.
The ISLPED symposium convenes
next week (Aug. 10-12) at the Monterey
Convention Center, Monterey, Calif.
While the contributed papers, run-
ning in two parallel tracks, focus on
practical aspects of design, invited
talks by industry and academia ad-
dress key issues related to the design
and fabrication of low power circuits.
In addition, panel discussions will de-
bate past and future blockbusters in
low-power electronics (see the pro-
gram grid). Interestingly, this year’s
ISLPED also sponsors company ex-
hibits demonstrating the state-of-the-
art in design tools and products.

Keynote Addresses

The symposium kicks off with two
keynote addresses. The first talk,
“High-performance DSPs—what’s hot
and what’s not?” by Bryan Ackland
and Chris Nicol of Lucent Technolo-
gies, Holmdel, N.J., reviews tech-
niques utilized in low-power DSPs, and
probes other techniques which have
fallen below their expectations. In fact,
the talk investigates methodologies
that provide answers to conflicting

Ashok Bindra

constraints such as getting high per-
formance from low-power DSPs at a
low cost. The second keynote address
by Christer Svensson and Atila Al-
vandpour of Linkoping University,
Linkoping, Sweden, explores low-volt-
age CMOS circuit techniques affecting
power consumption in logic, latches,
and flip-flops. This talk analyzes a vari-
ety of latches and flip-flops from the
power-consumption standpoint. And,
it uses the data obtained to build low-
power and high-speed circuits. For ex-
ample, the Swedish paper shows that
simple static logic, in general, has the
lowest power consumption, but pass-
transistor logic is superior in some spe-
cial cases such as the XOR function.
Another key factor is the supply volt-
age. This talk discusses the effect of
low supply voltage on the choice of cir-
cuit techniques.

Following the two keynote ad-
dresses, the technical program splits
into two parallel sessions, M1 and M2.
While M1 presents RF building blocks
such as CMOS and bipolar compo-
nents for micropower systems, M2
takes a peek at RT-Level power mod-
eling and analysis.

Speaking of RF, researchers at the
University of California at Los Ange-
les plan to unveil a complete RF
CMOS front-end, operating at ex-
tremely low power. Their paper pre-
sents techniques for developing a mi-
cropower, voltage-controlled oscillator
(VCO) and mixer circuits for emerg-
ing narrowband communications sys-
tems. In fact, the UCLA researchers
intend to demonstrate methods for
combining high-Q inductors and weak-
inversion MOSFET operation to dras-
tically reduce power consumption in
RF front-end components. Other pa-
pers in this session include a 1.4-GHz,
3-mW CMOS LC, low-phase-noise

VCO using tapped-bond-wire indue-
tance, and a 3.8-mW, 2.5-GHz dual-
modulus prescaler fabricated in a 0.8-
um bipolar process.

In the modeling and analysis arena,
three papers highlight the trend to-
ward simulation-based power estima-
tion. In a paper by the Polytechnic In-
stitute of Torino, Italy, scientists
introduce a new stream-synthesis
method for efficient power simulation,
based on a discrete Fourier transform
and its inverse. This method deter-
mines a reduced sequence of vectors
that shortens the time for power simu-
lation. The authors plan to demon-
strate the effectiveness of the pro-
posed synthesis by presenting
experimental results.

Minimizing Power

After lunch, there are two more
parallel technical sessions. While four
papers in session M3 explore silicon-
on-insulator (SOI) technology and
low-voltage CMOS for low-power ap-
plications, M4 papers investigate ar-
chitectural techniques for general-
purpose systems.

In the SOI area, a joint effort by
TIMA Labs, Grenoble, France, and
the University of Bologna, Italy, with
support from the European ESPRIT
program, has resulted in the develop-
ment of 3D CMOS SOI technology us-
ing symmetrical T-gate transistors.
The T-gate transistors are produced
lithographically using an independent,
edge-defined MOS (EDMOS) technol-
ogy. Unlike lithographically defined
geometries, EDMOS uses the thick-
ness of deposited films to determine
gate lengths and widths.

A 16-by-16-bit multiplier based on
SOI methodology is slated for presen-
tation, and its performance will be
compared to 2D designs. Comparative
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results indicate that the 3D integra-
tion offers significant improvement in
energy consumption, delay, and area.

Another paper entitled. “A high-speed
and low-power SOl inverter using ac-
tive body-bias.” from researchers at

1998 INTERNATIONAL SYMPOSIUM ON LOW-POWER

Monday
August 10
8:30-10:00 a.m.

10:30 a.m.-12:00

noon

1:00-3:00 p.m.

3:30-4:30 p.m.

4:30-5:30 p.m.
5:30-6:30 p.m.

7:00-9:00 p.m.

Tuesday
August 11
8:30-10:00 a.m.

10:30 a.m.-12:00 |

noon

1:00-2:30 p.m.

2:30-3:30 p.m.
3:30-5:30 p.m.
Wednesday

August 12
8:30-10:00 a.m.

10:30 a.m.-1 2;00

noon

ELECTRONICS AND DESIGN

Plenary session MO
Keynote address
MO.1: High-performance DSPs—what's hot and what's not?

Keynote address
MO0.2: Low-power and low-voltage CMOS digital circuit techniques

Parallel paper sessions M1 and M2

M2: RT-level power modeling and
analysis

M1: RF building blocks

Parallel paper sessions M3 and M4

M4: Low-power architectural
techniques for general purpose
systems

M3: Enabling device technology for
low-power applications

Parallel poster sessions P1 and P2

P1: Circuits and technology P2: Systems and CAD
Poster displays
Industry demos

Panel session

Panel discussion
Past and future blockbusters in low-power design

Plenary session TO

Invited talk
T0.1: industrial perspectives on emerging CAD tools for low-power processor

Invited talk

T0.2: Recent developments in high-integration multistandard CMOS
transceivers for personal communications systems

Parallel paper sessions T1 and T2

T1: Low-power logic circuits [ T2: System-level power issues

Parallel paper ions T3 and T4 S 3
T3: Variable voltage and analog T4: Logic synthesis for low power
techniques

Poster displays

Parallel paper sessions T5 and T6

T5: Circuit-level power analysis T6: Low-power design for

and estimation | application-specific processors

Plenary session W0

Invited talk
WO0.1: Power distribution in high-performance design

Invited talk
WO0.2: Low-power miniaturized information display systems

Parallel 5éper sessions W1 and W2

W2: High-level power analysis

Wl i and optimization

Parallel tutorials 1 and 2

Tutorial 1: Design methodologies for
low-power signal processing

Tutorial 2: Low-power wireless
communications

1

Wonkwang University, Chonpuk, Ko- '

rea, evaluates a novel inverter circuit
that can operate with efficient body-
bias control at a 1.5-V supply. |

Recent efforts in architectural
modifications to minimize power or |
energy have compromised processor
performance. Consequently, such im-
provements have been targeted at
low-end embedded markets. A collab-
orative work by scientists at the Uni-
versity of Illinois at Urbana, and ex-
perts at Intel Corp., Santa Clara,
Calif., addresses this issue by imple-
menting an extra, small cache be-
tween the I-cache and the CPU. This ‘
serves to reduce the effective energy
dissipation per memory access. The '
development team has ensured that
the compiler generates code that ex- ‘
ploits the new memory hierarchy and
reduces the likelihood of a miss in the
extra cache. According to the paper,
almost 55% of the energy dissipated in
the I-cache subsystem can be saved
with a small performance penalty.

Cutting power in embedded
DRAMs also is challenging. The prob-
lem gets worse when the heat and
noise generated by the logic portion of
the merged DRAM/logic LSI de-
grades DRAM performance. Simply
increasing memory refreshes does not
work, because it leads to more power
consumption. Yet, researchers at the
Institute of Systems and Information
Technologies, Fukuoka, Japan, have
developed an architecture that opti-
mizes the DRAM refresh count for
merged DRAM/logic L.SI ICs.

While most of the work related to
architectures is hardware oriented, a
team at the University of California at
Berkeley has taken the software
route. Here, the researchers have de- |
veloped a dynamie-voltage-scaling
(DVS) algorithm to cut energy con-
sumption in microprocessors. Using
software control, this approach varies
the processor’s voltages to meet
changing performance requirements
dynamically. The Berkeley paper eval-
uates the DVS algorithm, as well as
presents simulation techniques. l

Brief poster papers will attempt to
uncover a variety of uses for low-
power circuits, including a low-thresh-
old CMOS (LTCMOS) with low
standby current by Mircea R. Stan of
the University of Virginia at Char-
lottesville, and minimum supply volt- }
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age for bulk silicon by James D.
Meindl et al of Georgia Institute of
Technology at Atlanta. One notewor-
thy paper hails from Germany’s Insti-
tute for Microelectronies, Stuttgart.
This paper describes 0.5-V CMOS
logic delivering 200 million 8-by-8-bit
multiplications/s based on a 50-nm T-
gate SOI technology. A parallel poster
session also sheds light on advance-
ments in CAD tools for power estima-
tion and modeling at the system level.

Low-Power Techniques

Tuesday’s program starts with two
plenary invited talks. Motorola Inc.’s
David Blaauw will discuss “Industrial
perspectives on emerging CAD tools
for low-power processor design.”
Blaauw’s presentation looks into exist-
ing and emerging methodologies that
have contributed toward power man-
agement of designs at Motorola. The
invited paper also focuses on a number
of CAD software developments that
are still in their infancy. Specifically,
Blaauw will discuss initial applications
of automated high-level synthesis for
low power circuits, and the need for
power distribution analysis and opti-
mization tools. In addition, he will ad-
dress the emerging need for leakage
measurement and threshold-voltage
optimization tools.

The second talk is entitled “Recent
developments in high-integration mul-
tistandard CMOS transceivers for per-
sonal communication systems,” by
Jacque C. Rudell of the University of
California at Berkeley. Rudell’s talk
discloses radio systems that incorpo-
rate integrated single-chip transceiver
functions, and examines power-saving
strategies similar to those adopted by
digital designers. Additionally, the talk
will also describes a single-chip re-
ceiver for DECT applications, based
on 0.6-um CMOS. The presentation
also spends time on a prototype under
development that meets dual
DCS1800/DECT standards.

The plenary talks will be followed
by parallel technical sessions, T1 and
T2. Session T1 on “Low-power logic
circuits” features three papers. One of
the papers by authors from the Uni-
versity of California at Berkeley, ex-
amines power dissipation in FPGAs.
It proposes structures that alleviate
power problems due to interconnects,
while permitting FPGAs to operate at

From 10 kHz to 100 MHz.
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A Wo,‘/d Of low voltages for lower power con-

sumption. The authors claim an order 1

g of magnitude reduction in power con-
A na/og & M,Xed sumption over existing implementa-
tions. Parallel session T2 on “System-
4 5 level power issues” comprises three |
S , g n a / S 0 / u t l O n s papers indulging in modeling, estima-
tion, optimization, and management.
There are two more parallel sessions

SOftwa re for on Tuesday afternoon, T3 and T4. Ses-

. sion T3 focuses on *“Variable voltage
i i i i and analog techniques,” and session T4
CI rcurt DeSIQ n’ AnaIVSIS’ and TeSt dwells on “Logiclr syvnthesis for low
8 ? . power.” In session T3, a paper by MIT’s |
. | department of Electrical Engineeering l
and Computer Science unveils a versa-
| tile, digital PWM power controller that
features reconfigurability, dual out-
puts, and low power dissipation. In the
same session, another paper from
Kyushu University, Kasuga, Japan, ad-
| dresses voltage-scheduling issues re-
lated to dynamically variable voltage |
processors. The Japanese researchers
present a novel scheduling model that
minimizes energy consumption. |
The advent of portable electronics
has made low-power logic synthesis
increasingly important. However, un-
til now, designers have concentrated
on minimizing the total switching ac-
tivity of a circuit using a zero-delay

L earn ore at '4 model. This simplification ignores the

. a2 - effects of glitch transition, which may
www.Iin tu SO ft. com contribute as much as 30% of a circuit’s
total power consumption. Conse-
quently, low-power logic synthesis
employing a zero-delay model cannot
attain real power savings. To over-
come this problem, researchers at In-
tel Corp. and the University of Illinois
have cooperated to develop low-power
logie synthesis under a general delay |
model. They will present their results I
in session T4. ‘
This will be followed by two more |
parallel technical sessions, T5 and T6. |
Circuit-level power analysis and esti- |
| mation is the theme of track T5, and |
low-power design for application-spe-
cific processors is the umbrella topic
for session T6. \
L.eakage current becomes critical
| as supply voltages decrease, and cor-
| respondingly, device threshold volt-
ages fall. A paper from the School of
Electrical and Computer Engineer- |

PO Box 710 San Pedro, CA 90731 | ing, Purdue University, W. Lafayette,

310-833-0710 ph/ 310-833-9658 fax { Ind,, describes a technique to accu-
s rately estimate leakage power by

modeling the leakage current in tran- |
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sistor stacks, and thus minimize the
problem during fabrication. This pa-
per will be presented in session T5.
Similarly, in parallel session T6, engi-
neers at IBM Microelectronics, Essex
Junction, Vt., will unfold an ASIC de-
sign methodology for low-power mi-

!

croprocessors aimed at battery power |

products. According to the IBM paper.
the active power usage is slashed by a
factor of 10 over a standard 3-V ASIC
design methodology.

Optimizing Design

The final day of the symposium
opens with a plenary talk by Michael
Benoit of Simplex Solutions, Sunny-
vale, Calif. Benoit’s paper focuses on
power distribution in high/-perfor-
mance circuit design. In this presenta-
tion, Benoit discusses power-distribu-
tion design challenges to the reliable
delivery of predictable voltage to all
transistors under all operating condi-
tions. He also reviews implementation
and verification techniques.

Low-power miniaturized informa-

tion display systems is the subject of

the next invited talk by Philip Alvelda

of The MicroDisplay Corp., San Pablo, |

Calif. He will emphasize power dissi-
pation trends in miniaturized LCDs
and associated systems. The paper ex-
plores a number of drive schemes, in-
cluding time-multiplexed binary drive
and digital steering of external analog
voltages. It ulso evaluates power-dis-
tribution techniques.

The last two parallel technical ses-
sions focus on low-power memory
(W1) and high-level power analysis
and optimization (W2). A paper by
Japan’s Mitsubishi Electric Corp. de-
scribes low-power SRAMs based on
auto-backgate-controlled multi-
threshold CMOS circuits. This tech-
nique combines low-threshold volt-
ages for improved performance, and
selective back-gate biasing to reduce
leakage current. It results in both
lower power and faster access time.

In short, the ISLPED symposium
attempts to highlight all aspects of de-
signing low-power products. As the
technology grows, low-power elec-
tronics consistently develop both is-
sues and advances. The symposium
covers both of these, and presents
methodologies for implementing and
fabricating end systems using emerg-
ing techniques and solutions.
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CONFERENCE PREVIEW

Brazil Meeting Explores The Latest In
Microelectronics And Packaging

ICMP 98 Reviews A Wide Variety Of IC Design, Process,
Testing, Interconnect, And Packaging Issues.

ext week’s annual International
N Conference on Microelectronies

and Packaging (ICMP ’98) and
its attendant exhibits put the spotlight
on IC technological advancements and
innovations, from circuit conception to
final product. About two-thirds of the
technical program speakers are from
Brazil—a country rapidly becoming a
major force in the electronics sector.

The conference is sponsored by the
Brazilian Microelectronics Society
(SBMicro) and the International Mi-
croelectronics and Packaging Society
(IMAPS). It is organized by the Cen-
tral Research and Development Labo-
ratory (LAC) of the Federal Univer-
sity of Parana (UFPR), in conjunction
with the Power Utility Company of
Parani (COPEL). It will be held Au-
gust 10-14 in Curitiba, Brazil, in the
southeastern part of Brazil’s Parana
State (see “Brazil: A Growing Elec-
tronics Market,” p. 46). The General
Chairman of ICMP ’98 is Ivan Chueiri
of COPEL.

The conference’s preliminary tech-
nical program, chaired by Professor
Carlos Reis, Unicamp University, Siao
Paulo, Brazil, consists of 84 presenta-
tions spread out over 18 technical ses-
sions (Table 1). Technical presenta-
tions run daily in three consecutive
tracks (A, B, and C), with a fourth par-
allel track (D) devoted to the subject
of “Business in microelectronics.” The
program also includes 16 poster ses-
sion presentations.

On Wednesday, August 12, at 9:00
a.m., Professor Pier A. Abetti, Lally
School of Management and Technol-
ogy, Rennselaer Polytechnic Institute,
Troy, N.Y., will deliver the keynote ad-
dress: “Technology, strategy and
global competitive advantage: Win-
ning in high-tech markets.” He’ll ex-
plain why some companies, like GE

Roger Allan

Medical Systems, Motorola Communi-
cations, Intel, Microsoft, Nokia, and
Toshiba, have achieved worldwide
leadership through technology. Abetti
will also cover the reasons that others,
like IBM, General Motors, and Digital
Equipment, have not succeeded—de-
spite having excellent R&D facilities.

All technical paper presentations,
each 20 minutes in duration (except
for invited papers, which last 40 min-
utes), will be presented Wednesday,
Thursday, and Friday, August 12-14.
Preceding the technical program on
Monday and Tuesday, August 10 and
11, will be two days of tutorials. These

TABLE 1: PRELIMINARY 1998 INTERNATIONAL CONFERENCE

ON MICROELECTRONICS AND PACKAGING (ICMP’98)

Wed. Aug. 12 KEYNOTE ADDRESS
~9:00a.m.
11:00 a.m. Opening Session
12:00 NOON Lunch
August 12 Session 1A Session 1B Session 1C Session 1D
2:00-4:00 p.m. Analog design | Miscellaneous | Hardware-software Business in
codesign microelectronics
4:20-5:20 p.m. Session 2A Session2B | Session2C | Session2D
Fuzzy logic and Interconnections Micro-electro- Business in
neural nets mechanical-systems| microelectronics
L 7:30;m. S 3 Welcome Reception j ¥ ]
Thursday Session 3A Session 3B Session 3C Session3D |
August 13 Thin films Digital design Analog design Il Business in ‘
| 8:20-10:20 a.m. microelectronics
10:40 a.m.- Session 4A 7 Session 4B Sessloﬁ 4C Session 4D
12:00 noon Smart Data communica- Prototyping Business in
sensors tions and software microelectronics
T TS T ARG AT DL ] 5
2:00-4:00 p.m. Session 5A Session 5B Session 5C Session 5D
Fabrication Smart Characterization Business in
processes power and test | microelectronics
S ; Session 6D
4:20-5:20 p.m. Poster session ibinesa Bt
microelectronics
7:30 p.m, Dinner (Live music)

Friday Session 6A Session 6B Session 6C Session 7D
August 14 Characterization | -A analog-to-digital Device Business in
8:20-10:20 a.m. and test Il conversion and filters physics microelectronics
& 10:40 a.m. i iy Discussion V;;l;e»i;(;vith tran;Iition) s 35

12:20 p.m. Lunch
2:20 p.m. SBMicro assembly meeting o
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Low Cost Precision Modulation Solutions

Burr-Brown's new high output power single, OPA681, and dual,
0PA2681, op amps deliver clean power for even the most demanding
modulation. Ultra-low intermodulation distortion through their
highest output power levels keep QAM constellations sharp to the
outer edges and DMT bins free from unwanted spurious. Bipolar or
single +5V operation with over 200MHz bandwidth requires only
6mA/channel. Both single and dual amplifiers include optional
power shutdown for further power savings.

Unity Gain Stable, Current Feedback Op Amps

0PA681 and OPA2681 set a new level of performance for broadband
current feedback op amps. A new output stage architecture delivers
a high output current with minimal voltage headroom and crossover
distortion—8Vp-p into 100€2 loads on +5V power supplies, or driving
4 parallel video loads with minimal dG/dP degradation. Using a
single +5V supply, these op amps can deliver a 1-4V output swing
with over 100mA drive current and 150MHz bandwidth—a great
combination for RGB line drivers or single supply ADC input drivers.

2 www.h“"'hrown.com

Versatility At Its Best!

Use OPA681 or OPA2681 in any of the following applications to
maximize your performance/cost ratio.

¢ xDSL Line Driver

» Broadband Video Buffers

* High Speed Imaging Channels
 Portable Instruments

OPAG681 and OPA2681 Key Specifications:

o PICE—OPABBT ..o n 1000s

OPA2BBT ..o ($2.89in 1000s
¢ Qutput Voltage SWing........ccccevirrinrererierenrvereeeveeirenens 4V
o Output CUITENE...cevicee s +190mA/~150mA
 Supply Operation............c.c.c...... . +5V to +12V single, +5V dual
 Low Supply Current............. 6mA (OPA681), 12mA (OPA2681)
o High Slew Rate.............c.coovirmreeeeereeeeeec e 2100V/ps

* 20MHz, 2-tone SFDR (6dBm each tone) >70dBc

FAXLINE #: OPAG81 — 11427 « Reader No.80
FAXLINE # . OPA2681 — 11440 » Reader No. 81
BURR - BROWN¢®
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are given by experts in a number of
state-of-the-art fields of electronics
technology (Tuble 2).

Despite the fact that the majority of
the presentations have their roots in
Brazil, this conference has a truly in-
ternational flavor. Speakers are com-
ing from Argentina, Austria, Belgium,
Canada, Cuba, Denmark, France, Is-
rael, Japan, Portugal, Switzerland,
Turkey, the U.K., and the U.S.

The conference will also feature
about 40 electronics exhibitors, many
of which are major companies showing
off their latest wares. These include
Motorola Semiconductor, Texas In-
struments, AEGIS Semiconductor,
Dupont, Hewlett-Packard Co., Semi-
kron, Altera, Xilinx, and Orbit Semi-
conductor, to name a few.

Running The Gamut
Technical program papers cover a
wide range of subjects. Many focus on

ANALOG OUTLOOK il icmP ‘98

analog and power device develop-
ments, IC materials and processes,
and EDA issues. A host of papers ex-
amine packaging and interconnect is-
sues, digital device developments,
communications ICs, fuzzy logic,
neural networks, sensors, microelec-
trical mechanical systems (MEMS),
and testing issues.

Sessions 1A, 1B, 3C, and 6B contain
papers highlighting analog device de-
velopments. Several advances in
sigma-delta analog-to-digital convert-
ers are described in session 61. In this
session, Jose Camargo de Costa,
Brazilia Federal University, Distrito
State, will talk in an invited paper
about “Nanoelectronics—a promising
option for gigascale to terascale inte-
gration.”

Session 5B reviews smart power
device advances, including an invited
joint paper by F.H. Behrens, PUC-
CAMP, Campinas, and S. Finco and

M.I. Castro Simas, CTI, Campinas.
“Power devices in standard CMOS
technology” is the result of this
shared effort.

Session 3B is entirely devoted to
digital technology advances. Its
invited paper by Paulo Batista
Lopes, Texas Instruments, Séo
Paulo, Brazil, talks about “The
TMS320C6x: A VLIW architecture
for DSP applications.”

Materials And Processes

A fair number of presentations eal
with advancements in all aspects of IC
materials and processes. For example,
Session 3A has several papers on thin
films, including an invited paper by
U.S. researchers Charles Bauer and
Happy Holden, TechLead Corp., Ever-
green, Colo. The two reseaxchers will
address whether ICs should be de-
signed for manufacturability or for the
lowest cost. They will also deliver two

TABLE 2: ICMP’98 TUTORIALS

MONDAY AUG. 1

8:00-9:30 a.m. Tutorial 4

8:00-9:30 a.m. Tutorial 5A
Companding filters for communications applications,
Douglas Frey, Lehigh University, U.S.
8:00-9:30 a.m. Tutorial 6
Microelectronic packaging and interconnect, Philip
Garrou, Dow Chemical Co., U.S.
9:30-10:00 a.m. Coffee Break
10:00-11:30 a.m. Tutorial 3
Retargetable block-driven analog-digital design, Jose
Franea, Instituto, Superior Technico, Portugal
10:00-11:30 a.m. Tutorial 6 (see above)
11:30 a.m.-2:00 p.m. Lunch
2:00-3:30-p.m. Tutorial 3 (see above)
2:00-3:30-p.m. Tutorial 7
Microelectronic mechanical systems, Dan Horonia, Tel
Aviv University, Israel
2:00-3:30-p.m. Tutorial 9
Making the most of existing and emerging packaging
technology, Brian Waterfield, TWM Technology, U.K.
3:30-4:00 p.m. Coffee Break
4:00-5:30 p.m. Tutorial 3 (see above)
4:00-5:30 p.m. Tutorial 7 (see above)
4:00-5:30 p.m. Tutorial 11
COTS-EEE components and plastic encapsulated semi-
conductors for space application, John Wall, Defense
and Evaluation Research Agency, U.K.

TUESDAY AUG. 11
8:00-9:30 a.m. Tutorial 2
Application-specific systems design and prototyping,
Luigi Carro, UFRGS, Brazil
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The present and future of the silicon revolution: tech-
nology, manufacturing and device design implications,
Pierre Fazan, EMMarin/EPFL, Switzerland

8:00-9:30 a.m. Tutorial 5B (see 5A above)

8:00-9:30 a.m. Tutorial 13

DSP—digital signal processors, Lourival Lippmann Jr.,
LLAC-UFPR/COPEL, Brazil

9:30-10:00 a.m. Coffee Break

10:00-11:30 a.m. Tuterial 2 (see above)

10:00-11:30 a.m. Tutorial 4 (see above)

10:00-11:30 a.m. Tutorial 8

RF design: From basic concepts to the state of the art,
Bahzad Razavi, UCLA, U.S.

10:00-11:30 a.m.Tutorial 13 (see above)

11:30 0.m.-2:00 p.m. Lunch

2:00-3:30-p.m. Tutorial 1

High-tech entrepreneurship: An international perspec-
tive, Pier Abetti, Rensselaer Polytechnic Institute, U.S.
2:00-3:30-p.m. Tutorial 8 (see above)

2:00-3:30-p.m. Tutorial 10

Packaging evolution and future challenges, Rao Tum-
mala, Georgia Institute of Technology, U.S.
2:00-3:30-p.m. Tutorial 12

Embedded core-based system-on-a-chip test strategies,
Yervant Zorian, LogicVision, U.S.

3:30-4:00 p.m. Coffee Break

4:00-5:30 p.m. Tutorial 1 (see above)

4:00-5:30 p.m. Tutorial 8 (see above)

4:00-5:30 p.m. Tutorial 10 (see above)

4:00-5:30 p.m. Tutorial 12 (see above)
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DG/DGS In Surface Mount!

Isolated Power as a Component

The groundbreaking 1 Watt DCP0O1 was the first isolated DC/DC Key Specificatiuns;
converter series in standard JEDEC outline plastic PDIP packages. Now
available in surface mount, use it like a standard component, no special
reflow or assembly processes are required. Take advantage of the low 0.15” * Remote On/Off » Temperature Range: -40°C/+100°C
(3.8mm) profile and proven 108 million hours Mean Time To Failure. This
small DC/DC has the highest power density in its class and comes packed
with features such as start-up mto any capacitive load, simple pin to pin * Thermal Shutdown  Meets EN55022 Class B EMC
synchronization, and indefinite short circuit protection. The DCPO1 is the
solution for point of use power conversion, noise reduction, ground loop
elimination, digital interface power, data acquisition, PC, and « Switching: 400kHz
instrumentation applications.

¢ 1W OQutput  No Derating

* Synchrcnizable « Indefinite Short Circuit Protection

* 1000Vrms Isolation ¢ 14-Pin Gullwing PDIP Package

‘o Price* # R
Product vin Vour Efficiency (1 k::s) (3&3’&% - Se::ig? .
DCPOTOSOSDPU sV @V 66% 551 11336 7
DCPOI0SOSP-U w8V« T1%  $5.01 13 83
DCPOT0S120P-U_ +8V =12V 2% $651 11336 M
DCPOVOSYZPU WV Wy 72%  $5.01 1136 85
DCPO105150P-U w8V s15V 7% $5.51  113% 8 |
DCPO1OSISP-U_ WV 41V 7a%  $s.01  113% &1
[DCPO115120P-U W8V ety 7% sss1 11382 8
DCPONSISOP-U  +15V =15V 6% sss1 11382 8
DCPOT2405P-U  s200 45 % s 1138 %0
[ DCP012415DP- u +24V +15V 76% $5.51 711383 N

BURR - BROWN©®

7
“ www.h“"'hrown.com

Burr-Brown Corporation » P.0. Box 11400 » Tucson, AZ » 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 + http://www.burr-brown.com/
Distriburtors: Arrow: (800) 777-2776 + Digi-Key Corp: (800) 338-4105 » Insight Electronics: (838) 488~4133 « J.1.T. Supply: {800) 246-9000 » Sager Electronics: (800) 724-3780 * 