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For Years You'veé Been Pr

~
mised Integration

And Gotten Bits And Pieces...

Now, Design
Your Entire
Board — And
The FPGAS

Lucent and Lattice.
You can even
launch the ven-
dors’ fitters and
place-and-route

systems from within

and CPLDs It Contains —
With One Application.

Who said electronic designers should have to
be software integrators, too?

With new OrCAD Express™ for Windows 95
and Windows NT®, you can say good-bye to
do-it-yourself integration. A first in the EDA
industry, it handles both board- and device-level
design — including schematic and VHDL
entry, synthesis and simulation.

Integration that doesn’t lock you in.

Express is built on industry standards. It
includes complete libraries and interfaces for
devices from Xilinx, Altera, Vantis, Actel,

Express, then automati-
cally generate the system-level symbol for your
device. For PCB design, export to OrCAD
Layout® — or, to several other packages.

An easy way to add VHDL.

Just getting started with language-based design?
You’ll come up to speed fast with Esperan’s
multi-media tutorial. And you can freely mix
VHDL and schematic entry — even within the
same device.

Online access to complete part data.
The new Express Enterprise Edition includes a
built-in component information system that lets
you query external databases. Then it automati-
cally retrieves all the part information needed
to manufacture the board.

Try the whole package for yourself. For a free demo CD,
call OrCAD Direcr at 1-800-671-9511 or visit us at www.orcad.com.

OrCAD™:

Bringing Electronic Design to the Desktop

OrCAD Express and OrCAD Layoul are trademarks of OrCAD, Inc. All other trademarks mentioned are property of their respective owners.
READER SERVICE 153



-

Put Your Design B"The FSEtrack

High Valtage
Amplifier
Solutions

For high voltage
amplifiers, why look
anywhere else?

The Power Miser

When concerned about system power supply drain or
heat buildup, the PA88 offers cool running with only
2mA max standby current. With a total supply rating of
450V and an output capability of 200mA peak. the
PA8S is up to your design chullenges. The PASSM is
the military screened version.
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The Coal Runner

The PA87 combines a 450V total supply with 200mA of
continuous output current while running cool at only
3.8mA max standby current. This makes the PA87 an at-
tractive solution for driving kurge capacitive loads and
powering piezoelectric applications. A 10-pin SIP package
also means the PA87 saves board space and the EK42
evaluation kit makes the PA8T even easier to apply.
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KEY PADDUCT SPECIFICATIONS

Part# Supp OUT PEAK sTANDBY Slew Rate
PAO8  30V-300v  200mA  8.5mA 30V/us
PA41  100v-350V  120mA 2mA 40V/us
PA42 100V-350V 120mA  2mA 40V/us
PA8BS  30v-450v  350mA  25mA  1000V/us
PA87 100450V  300mA  3.8mA 20V/us
PA88  30v450v  200mA  2mA 30V/us
PA89 150v-1200vV 100mA  6mA 16V/us

The Penny Pincher

Monolithic technology makes the PA42’s $17.90 price
tag in 10K pieces mighty attractive. With a footprint of
less than one fourth that of a TO-3 package. the PA42 is
THE choice for high density applications. The basic stats
of this monolithic rate it up to 350V total supply and
120mA of output current. And with the EK42 evaluation
kit, it's quick and easy 1o apply the PA42 in your proto-
type circuit.
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The Speed Demon

If it s speed vou need. the PA8S is th - fastest high voltage
op amp you can buy. A slew rate of 1000V/us, « total sup-
ply capability of 450V and peak currents 1o 350mA, the
PA8S is well suited to high speed drives for PZTs, optical
switches and other capacitive loads. The gain bandwidth
product of 100MHz insures AC fidclity. It's also available
in & military screened version, the PASSM.

800Vp-p 500kHz Deflection
For Beam Deposition System

Singapore 65-742-8927

Save Time, Save Money

With more than 80 models of
high power, high voltage and
PWM amplifiers, Apex Microtech-
nology has the off-the-shelf
solutions to help trim your
design time, so you work
smarter, faster. Besides a re-
duction in design time, you'll
reduce your circuit’s overall size
and weight, reduce procurement
time and costs. And many Apex
high voltage amplifiers have
evaluation kits available that
provide the hardware and PC
boards to get your amplifiers
wired into your circuit fast!

Free Data Book with
Application Notes
Information on all 80 models
of Apex high voltage, high
power and PWM amplifiers is
provided in the new 7th edition
Apex Power Integrated Circuits
data book. To request your free
copy call 1-800-862-1021,

fax 520-888-3329, emait
prodlit@teamapex.com,

or visit our web site at
http://www.teamapex.com.

Call
1-800-862-1021

www.teamapex.com

To Request Our Free
Data Book Online
E-Mail: ProdLit@teamapex.com
or http://www.teamapex.com
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Australia, New Zealand (08) 8277 3288 Espaiia ;1 ) 530 4121
Belgium/Luxembourg (323) 458 3033  France (01) 69-071211
Canada (613) 592 9540
Daehan Minkuk (02) 745 2761
Danmark 70 10 48 88
Deutschland (089) 614-503 10

Sverige (8) 795 9650
Taiwan-Rep. of China (02) 722 3570
United Kingdom (1438) 368-466

Hong Kong (852) 23348188 Norge 63-89 8969

Osterreich (1) 203-79010

Peoples Rep. of China (852) 233488188
Rep. of South Africa (021) 23 4943
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Apex Microtechnology Corp.
5980 N. Shannon Road
Tucson, Arizona 85741-5230

India 22 413 7096
Israel 972 3 9345171
Itatia (02) 6640-0153



WHEN WE SAY THE TIMING IS FIXED,
THE TIMING IS FIXED.

When most CPLD companies talk about predictable
) speeds. you'll find they use the term rather loosely.
Five nanoseconds could actually mean seven

nanoseconds. Or maybe nine. -
With the Vantis™ MACH® family of CPLDs however. you'll find our
approach is nothing short of uncompromising. Timing is. quite simply.
fixed. Every chip. pin and path deliver unwavering consistency. So if
your design changes. you can easily re-tailor the critical speed paths
to achieve optimum performance.

So go ahead and think in terms of absolute predictability.
Because with Vantis" MACH family that's exactly what you
get. PLDs designed and delivered by the
company that not only knows them better
than anyone. but invented them as well.

1-888-826-8472  http:/wwwvantiscom YV A N T | §

THE PROGRAMMABLE LOGIC COMPANY FROM AMD

©1997 Vanns Corporation. Vanns and AMD are trademarks and MACH 15 a registered trademark of Advanced Micro Devices. Inc. All other product names are the property of their respective holders
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ers adjust slew rates of voltages STORY networked home subsystems.

across the switch and currents flow-

ing through it. 70 Low-Voltage FPGAs Allow 3.3-V/5-V System

Design
46 RF And Analog Dominate This Year’s Evropean
Solid State Circuits Conference

¢ Presentations from 20 countries examine
leading-edge device developnients.

52 We’ve Seen The Future, And It Lies In DVD

® DVD offers a capacity that’s near 10X over
CD-ROM and in its implementation, with even
higher capacities just over the horizon.
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* As device geometries and operating voltages
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THE INFORMATION SUPERHIGHWAY WITH ORDINARY TRANSCEIVERS.

THE INFORMATION SUPERHIGHWAY WITH THE New S2052 TRANSCEIVER.

TAKE ONE ON-RAMP ForR BoTH GIGABIT ETHERNET & FIBRE CHANNEL

TheOnlyChoice for both Gigabit
Ethernet and Fibre Channel in a
single chip is the innovative S2052
from AMCC. Now you can not only
meet a wide range of transceiver
design requirements in just one part,
but also obtain a fast lane to
advanced connectivity solutions
down the road.

The S2052 is your low-cost, low-
power solution for a broad range of
application options in either
popular frequency. With our proven
SONET PLL architecture, this
unique chip also gives you

exceptional low jitter performance
at both 1250 and 1062 MHz. And
you get advanced features such as

system-friendly Lock Detect for

AMCC

Appuiep Micro Circurts CoRPORATION

6195 Lusk Bivd,, San Diego, (A 92121
800-755-2622 Fax 619-450-9885
www.amcc.com

READER SERVICE 99

improved system clock stability
during transitions between valid
serial data and no data. The S2052
establishes a continuing platform
for highly integrated, cost-effective
solutions in a rapidly evolving
market.

So to get the industry’s most
advanced transceiver capability
today, and to discover a clear
roadmap to the products of
tomorrow, call now. We’ll put you
in the driver’s seat for high
bandwidth connectivity solutions
on the information superhighway.
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There is only one complete 8-bit RISC Microcontroller solution

il

OchiP

DEUIVERS IT

Take Your PIC. Count on Microchip's whole product
microcontroller solutions for all your needs, all the time. Choose
from an extensive PICmicro™ MCU family with OTP, Enhanced
FLASH, EEPROM and ROM program and data memory options.
Rely on our global technical, sales and reference documentation
support. Add MPLAB"the industry’s first Integrated Development
Environment under Windows and more than 125 third-party supplier
development tools. Now you've got a powerful, practical permanent

MCU solution.
€ N,
B
,,

OTPGVHAI\E@EMW

A MooeRN RISC ARCHITECTURE... Savvy engineers insist
on RISC without the risk. Microchip’s fast and flexible 8 MIPS
PICmicro™ core is the most popular
architecture for new microcontroller
designs for a good reason. With a
broad portfolio of more than 60 RISC-
based microcontrollers and 44 more on
the way, Microchip is the new world
standard.

AND A FounbaTioN To Build ON. Seamless migration
and a simple instruction set make PICmicro MCUs the logical
choice for designs requiring flexibility and performance. Want
options? We've got them. An extensive selection of on-chip
peripherals, packages ranging from 8

to 68 pins and the industry’s best
tools mean you can quickly
prototype, easily upgrade and
get to market faster.

We’ve Gor A News FLask For You.
Let’s set the record straight.

No other company has shipped
more 8-bit FLASH RISC MCUs

than Microchip. Ask us about our
numerous Enhanced FLASH products
featuring 2-wire In-Circuit Serial
Programming™ available only from
Microchip. Combine this with our OTP and
ROM options and you've got a broad MCU
portfolio with both FLASH -and substance.

HaLr-A-BiLLioNn Monre Reasons To CHooSE MICROCHIP.
More than 500,000,000 field-programmable PICmicro MCUs are hard
at work for smart designers like you. Along with 100,000 installed
development systems and a world-class sales and support
organization, Microchip delivers a whole product
solution and the right programming option for
your design. To learn more about In-Circuit Serial
Programming and the advantages of OTP,
FLASH, EEPROM and ROM., call Microchip’s
PICmicro MCU Hotline at

888-MCU-MCHP

or visit our web site at

www.microchip.com

FRee TecunicAL LiBRARY CD-ROM. Call now! See for
yourself how easy it is to design with and program
PICmicro Enhanced FLASH and OTP MCUs.
Includes full development software, simulator.
assembler, technical documentation and more.

See us at ESC-West Booth #322.

MICROCHIP

The Embedded Control Solutions Company”
Microcontrollers ¢ Non-Volatile Memories  ASSPs

Microchip Technology Inc.  The Americas ¢ Asia/Pacific ® Europe * Japan
2355 W. Chandler Bivd. » Chandler, AZ 852246199 « (602) 786-7200 » FAX (602) 8999210

The Microchip name, logo and PIC are registered trademarks and In-Circult Senal Programming, MPLAB and PICrwcro are trademarks of
Mhcrochip Technology Inc. in the U.S.A. and other countnes. Information subect to change. © 1997 Microchip Technology Inc. All rights reserved.
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For the industry’s 3.3V standard

focus on Fairchild

High speed, low noise and low power logic

Fairchild Semiconductor is focused on supporting your move to low-voltage
logic with assured availability on our widely-accepted CROSSVOLT LCX family—
the industry standard for high speed, high drive and low noise in mixed-voltage
applications. LCX gives your designs top performance with robust over-voltage
tolerance and ESD protection.

Fairchild’s CROSSVOLT LCX eases the migration from 5V to 3V in laptop,
desktop, telecom, industrial and consumer applications. True mixed-voltage
interoperability gives you design options in making the transition to low voltage.
And LCX does it at the right price and with Fairchild's commitment to availability.

Make LCX your focus for a cost-effective mix of speed and drive at low power
and low EML. Fairchild stands for personalized service, firm delivery commitments
and fast technical support.

For a databook or other information on Fairchild’s CROSSVOLT
LCX, contact our Custemer Response Group at 1-888-522-5372, or
visit our web site: www.fairchildsemi.com/offer/LCX

Family Specifications* Fairchild CROSSVOLT Logic Families
Power Supply 2.0-3.6V LVX* Lcx wT vCX
Drive (loL/loH) 24mA/-24mA (min) 7.0V
Supply Current (lcc) 1uA
Speed (Tep) B 3.0ns 5.5V
Noise Vorr{V)/Vowv(V) 71-6 p A0 ﬁt
3.3v Y 4
e . Oper. s
Over-voltage Tolerance Specifications* . 1 Range Range
Input Leakage Current (h) (0<VI<5.5V) 1 :ap:gr.e
3-STATE Output Leakage (loz) (0SV0s5.5V) 1.5pA 1.8V
Power-Off Leakage Current (loFf) (Vi or Vo=5.5V) 1.50A e —————
o 12.0ns 4.6ns 4.1n: 2.5ns  Max

1 un

Prop.
. I "1 - Delay

PR I
FAIRCHILD
et et

SEMICONDUCTOR™

Focusing on Logic - Memory - Discrete Power and Signal Technologies

READER SERVICE 111
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| GHz Clock
Oscillators,
Less Than
3psec Jitter!

Master clocks, frequency multipliers,
VCXOs, and programmable synthe-
sizers, ideal for high performance
computer, telecommunications,
ATE, and data communications
applications.

* 300MHz-1GHz
* 10, 25, or 40 ppm stability

* Single supply operation

* Extended temperature
ranges

* ECL/PECL logic
compatibility

SONET Designers!
622.08 MHz VCXOs
available NOW for

your SONET applications!
Call for further
information and
specifications.

ro networks corp.
324 Clark Street,

Worcester, MA 01606

Tel. [508) 852-5400

o FAX (508 853-8296

E-Mail - sales@mnc.com
Rl Web Site - http://www.mnc.com

MORE IN MICROELECTRONICS
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MEETINGS

Rota
Switcl:gs

A/D Electronics’ offers a new
line of PC mount rotary
switches. Our new lo-profile
miniaturized style with
6.5mm mounting height
from the shaft-center to the
PCB is now available in both
single and dual shott
designs. General purpose
versions also available.

ELECTRONICS INC.

10421 Burnham Dr. NW #4
Gig Harbor, WA 98332
Phone: (253) 851-8005
Fax: (253) 851-8090

|
|
|

SEPTEMBER 1997
Seventh Surface Mount International

| (SMD) Conference & Exhibition, Sept. 7-11,

San Jose Convention Center, San
Jose, CA. Contact Miller Freeman
information desk (617) 821-6720; In-
ternet: http://www.surfacemount.com.

Telecom Interactive ‘97, Sept. 8-14.
Geneva, Switzerland. Contact (703)
907-7736.

Fifth European Congress on Intelligent
Techniques and Soft Computing (EUFIT
‘97), September 8-11. Aachen, Ger-
many. Contact Promenade 9, 52076
Aachen, Germany; +49 2408 6969; fax
+49 2408 94582; e-mail:
eufit@mitgmbh.de; Internet:
http://www.mitgmbh.de/elite/elite/-
eufit.html.

ICSPAT & DSP World Expo, Sept. 14-17.
San Diego Convention Center, San
Diego, CA. Contact Jennifer Call,
Miller Freeman Inc., (415) 278-5239;
e-mail: jeall@mfi.com.

MCM Test Workshop, Sept. 14-17. Napa
Valley, CA. Contact Y. Zorian, (408)
453-0146, ext. 227; e-mail:
zorian@lvision.com.

Northcon, Sept. 16-18. Oregon Con-
vention Center, Portland, OR. Con-
tact Electronic Conventions Man-
agement, 8110 Airport Blvd., Los
Angeles, CA 90045; (800) 877-2668 or
(310) 215-3976; fax (310) 641-5117; e-
mail: northcon@ieee.org; Internet:
www.northcon.org.

The Vision Show, Sept. 16-18. Santa
Clara Convention Center, Santa
Clara, CA. Contact Automated
Imaging Association, Ann Arbor, M1,
(313) 994-6088; fax (313) 994-3338.

International Conference on Solid State
Devices and Materials (SSDM), Sept. 16-19.
Act City Hamamatsu, Hamamatsu,
Japan. Contact Secretariat of SSDM
‘97, Business Center for Academic
Societies Japan, 5-16-9 Honko-
magome, Bunkyo,Tokyo 113, Japan;
+81 3 5814 5800; fax +81 3 5814 5823;
e-mail: confg3@bcasj.or.jp.

Fourth Annval Known-Good Die Industry
Assessment Workshop, Sept. 17-19. Em-
bassy Suites, Napa Valley, CA. Con-

tact Erie Samuelson (EIA) at (703)
907-7546; fax (703) 907-7549; e-mail:
kgd@eia.org.

Photomask Technology & Management
Conference & Exhibition, Sept. 17-19. Red-
wood City, CA. Contact SPIE Ex-
hibits Dept., P.O. Box 10, Belling-
ham, WA 98227-0010; (360) 676-3290;
fax (360) 647-1445; e-mail: ex-
hibits@spie.org.

Thermionic Workshop, Sept. 21-23.
Cannes, France. Contact Bernard
Courtois, +33 35 76 7 46 15; e-mail:
bernard.courtois@imag.fr.

155'97: World Telecommunications Con-
gress, Sept. 21-26. Toronto, Canada.
Contact The Pinnacle Group: Victo-
ria Lord, (416) 588-2420; Jane Tucker,
(416) 588-3522; Internet:
http://www.ISS97.org.

IPC National Conference: Surface Finishes
& PWB Solderability, Sept. 22-23. Holiday
Inn Select International Airport,
Bloomington, MN. Contact John Ri-
ley, IPC director of education, (807)
509-9700, ext. 308.

Photonics East & Electronic imaging Inter-
national Exhibition, Sept. 22-24. Boston,
MA. Contact SPIE Exhibits Dept.,
P.O. Box 10, Bellingham, WA 98227-
0010; (360) 676-3290; fax (360) 647-
1445; e-mail: exhibits@spie.org.

AUTOTESTCON ‘97, Sept. 22-25. Disney-
land Hotel, Anaheim, CA. Contact
Robert C. Rassa, Hughes Aircraft,
P.O. Box 92426, MS R07/P553, Los
Angeles, CA 90009-2426; (310) 334-
4922; fax (310) 334-2578; e-mail:
rcrassa@ccgate.hac.com.

Electrical Overstress/Electrostatic Dis-
charge Symposium, Sept. 23-25. Santa
Clara Convention Center, Santa
Clara, CA. Contact ESD Association,
7902 Turin Rd., Suite 4, Rome, NY
13440-2069; (315) 339-6937; fax (315)
339-6793.

Fifth China International Electronics Exhibi-
tion (CIEE ‘97), Sept. 24-28. China Inter-
national Exhibition Centre, Beijing.
Contact Gu Jinjing, CEIEC, P.O.
Box 140, Beijing, 100036 China; (011)
8610 6822 3909; fax (011) 8610 6821
3348.
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FOR THE ACCEPTING, OPTIMISTIC SIDE OF YOU:

THE NEW GENERATION oF LOW-VOLTAGE
LITTLE FOOT TRENCHFETS.

FOR THE SKEPTICAL PESSIMIST IN YOU:

HE REST OF THE FACTS.

irt of you that

will gladly accep
Nd ¢ W

ET with a nod and ¢

You know, the part that wants cold, hard

facts. Irrefutable evidence. For that large, command
ing section of your psyche, may we present our new
low=voltage LITTLE FOOT TrenchFFTs

Fir:t, they are half the size of our previous
generation of TrenchFETs, or half the on-resistance
That is verifiable, mathematical, and 100% accurate
And then throw in something no other MOSFI

manufacturer can do: speak your lan

LOW VOLTAGE[™™ ™ &= &

t 45V 28v guage. We're talking about TrenchFETs
846608 srgy/NOn GO a0ld W VR e 5-volt ratings. th
SHOSAY ARG 0009, A0 vith 2.5- and 4.5-volt ratings, the
SUHAGON e NOh 0035 Lol voltages you have available in your

| ROl saghyNCh Gt BEN e kvl p o

- BAD0 MBWSCH 0045 OB (k“smns We're talking about TrenchFET:

. SHAONY  sngeT'ON 0018 050 with pchannel opfions you use in your
SHUGHNY  duPCh 1033 0080 iy e

| { | 534430V angn ¥ (065 (5200 designs today, with lower resistance

| Sinda3D0 wngly¥Ch 0020 0030 than the nchannel MOSFETs. We're

| siePo3iM)  duddNCh 0045  0D00

1S SSAY N ’- 00620 203l talking about the things you care about

| SR m s ‘Lg',‘: A0% when you design products today—NO'

v Wy 148

DY=S0 8 DV TSOP-6, DQ=TSSOP-8

company of Daimier Benz. Members of TEMIC Semiconductor

TEMIC Furopesn Sales: GERMANY: 0130 857 320. UNITED KINGDDAM: 01344 707300

Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor. 2201 Laurelwomsl Roon, Santa C
CANDANA

RANCI: 13060 71 87. [TALY: 02 332 121
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the 10-volt and n-channel technology you used
yesterday (we'll let others talk about that)

But if you're still in need of convincing
Mr. In¢ tme thing 1o do
us at 1-800-554-5565 ext.546 1w

w-voltas FOOT Tr WETs

redulous, there is simpl
designing your next battery operated product
We guarantee, that every bit of you will approve

www.temic.com

TEMIC

Semiconductors

ra, C\ 95054 Ja
\: 08 733-0090. €1997 TEMIC

I rights reserved




THE CANCELLER™
B climinates distortion
and anybody else
| who gets in the
way of design
completion.

Wherever there's
coding and de-coding,
there's low power ~ A

Capt. CODEC™

Fearing for the fate of his new
communications system,
the mayor looks to a Super Designer

for a WLL solution.

With GaAs and guts, POWER SAW™
god of communications, sees
everything's compatible. Or else...

UKR-00000000-
ULG-UMP-SLURP-
SLURP-SLURP!
Ha-Ha-Ha

...Pow R, Waster is sucking up
s0 much energy he could be
arrested for assault on

a battery...

_— :r/
et

BN
: \7‘44

In the city, Echo-Echo
is making every phone conversation
sound like heavy metal in a trash can.

Thrown everything

..and frequency interference |y 2% €M and they're still

is creating cross-talk. i coming! Well, being a Super
N Designer means having

_ Super Friends.




Hey guys!
The OKI Support Call.
Let's go.

And, a fast way
to reach them!

/ Get a whiff of this GaAsl|
That oughta stop you "freqs"

from mixing it up and

making cross-talk.

Pow. R. Waster's mine. Hey Waster.
My 3V's outlasting your 5Y! How's
S\ that for a CODEC moment!

- N

/

~ (A
A {

R 2

Cancel me this, Echo-Echo.
What's so quiet you can't hear it?
You!

My 55ms does it every time...
You're outta my WLL!

GULP!!l Hope he's
not thinking of
running for mayor!
-

"Visit our OKl Website

OKI ComlCs™ is to get my Capt. CODEC
brought to you by T-shirt. It's free for Super
OKI Semiconductor.

Super solutions for all

your wired and wireless
communications designs—
Echo Cancellers, CODECs,
SAW filters, GaAs amplifiers
and mixers, 8-port MACs, ASICs
and more. OKI—your one-stop
Com (munication) IC source.

(% Oki Semiconductor

©1997 OKI Semiconductor, 785 North Mary Avenve, Sunnyvale, CA 94086-2909. Phone: 408-720-1900. Fax; 408-720-1918
All rights reserved. All trademarks or registered frademarks are properties of their respective owners.
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ELECTRONIC DESIGN /AUGUST 18, 1997

Serial/Parallel
Conversion or
Networks

Paralle! te Serial

;a{allel @ Serial Out
Data and l

Strobes cya3as

Wire Saver
Parallel Serial -~ Parallel

3236

Serial to Paralle!

i Parallel Out
Serial In Y
el @ Strobes,
_) and Mode

cY2x3 Selection

Host Hing
Serial Ring Network with up to
'255 Nodes or Stations (2048 I/O Lines)

cY23) t)—r. y231 J----)"cvzsi )
Party Line

Alternate Topology for 256
8-Bit Ports or 2K I/O Lines

The CY233

is available

from stock @ $45/eaq,

$30/25, $27/100, $16/1k
Prototyping kit also available. Call
for free info or to order $10 manuai.

g : ) ict Suctems |

PO Box 3000 & San Gregorio CA 94074
Tel: 415-726-3000 @ Fax: 415-726-3003

www.ControlChips.com
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EDITORIAL

Riding The EDA Roller Coaster

If you look below at the line chart of the electronic design automation (EDA) soft-

ware market from 1986 to 2000 it would make a great design for a roller coaster: |

Plenty of steep drops, sudden turns, and rapid climbs. It may be thrilling to
some, and frightening to others. It is obviously not a market for those who have f
queasy stomachs.

There are about 290 companies out there who believe that the EDA ride is
worth taking, even with all of its ups and downs. Why? As you can see from the
Dataquest chart, the EDA market is expected to take off (again) around 1999 |
and rapidly climb into the year 2000 and beyond.

EDA Growth History and Forecast
40%
35%
N\
30%
25% \__\
0% BT =y
1g% A\ s Ny
10% \\ // AV
5% =
[]0/ n A n i " n 1 1 1 L L "
1986 1988 1990 1992 1994 1996 1938 2000

Source: Dataquest

But first there will be a shakeout, predicted to begin next year and continue
through 1999.

According to Gary Smith, a Dataquest analyst who tracks the EDA market,
in the last three years, there have been 56 mergers or acquisitions. On the other
hand, five companies decided get off the roller coaster for good. Smith says that
the “turmoil” will continue, but get this: He predicts there will be two EDA soft-
ware startups for every merger. “The market is going to grow like mad,” he
says. However, he says that a few issues have to be ironed out first:

« A new register-level-transfer (RTL) methodology toolset must be completed.

» A new physical verification toolset must be completed.

¢ The Virtual Socket Interface Alliance (VSIA) defines the virtual socket.

» A new system-level language must be introduced (IC-SLDL).

e System-level macro (SLM) tests must be completed.

Once these problems and issues are
fixed, hold onto your seat. It’s going to
be a wild ride.

Tom Halligan
Editor-in-Chief
thalligan@penton.com
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- VME/Embedded Systems
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re you looking for computer performance that actually grows with your

application? Do you need Ethernet, PROFIBUS, CAN or LON serial

interfaces? Do you require | MBSRAM/ 32 MB DRAM/ 4 MB FLASH on
your local CPU? Do you use 08-9,VxWorks, VRTX or pSOS*?

Modular Computers”
Would you like to create VMEbus or embedded systems?

7 1 o ’ H o ~“0°
Do you require a standard operating temperature range of 0°C to +70°C or PEP Modular Computers fnc.

the extended -40°C to +85°C? 750 Holiday Drive, Building 9
Pittsburgh, PA 15220
s A , Tel.: (412) 921
Then check us out - providing solutions is our business! sz; :4122 351 gggg
PEP - Your solid partner for flexible solutions. Toll free: 800-228-1737
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5V & 3.3V FCT LOGIC » 3.3V LCX LOGIC * QUICKSWITCH® PRODUCTS ¢« CLOCK MANAGEMENT
ANALOG PRODUCTS * QUICKSCAN® (JTAG) PRODUCTS ¢ SPECIALTY MEMORIES + NETWORKING PRODUCTS

FIFOs

AL

=)
=
©

QSI — FIFOs for today’s

Device Description Pins
Asynchronous FIFOs
d d l' t’ ' QS7201 512 x 9 with Buffer Memory 32, 28
a Vance app lca IOHS . QS7202 1K x 9 with Buffer Memory 32,28
s : A QS7203 2K x 9 with Buffer Memory 32,28
ngay s afinanced computer and workstation desx.gns QS7204 4K x 9 with Buffer Memory 32,28
require sophisticated solutions. QSI offers you a choice of Clocked x9 FIFOs
advanced high-performance FIFO devices that will take 82;3; ill(z x99PP ﬂ“’;l"'lflss"’;hm"ous ;;
q X arallel dSynchronous
you into the future — x9 asynchronou§ FIFOs, x9, x18, QS72231 ' 2K x 9 Parallel Synchronots 32
x36 Clocked FIFQs, and x36 Clocked BiFIFOs. QS72241 4K x 9 Parallel Synchronous 32
Better Functionality. QSI‘s advanced FIFOs offer C""é‘;‘; ZXZIISSF’FOSSH i S o
q b B X araliel Synchronous
unique functionality enhancements over others — QS72225 1K x 18 Parallel Synchronous 64
the fastest standard asynchronous FIFOs, clocked Clocked x36 FIFOs
architectures, programmable flags, and 66-MHz operating Q5723611 512 x 36 x 2 Ridirectional Clocked FIFO
f lus state-of-the-art packagin e ey Wy
TRANS S P Rt S patieas Mg Q8723620 1K x 36 Clocked FIFO with Dynamic Bus Sizing 132
Seeing is Believing. Call 1-800-609-3669, or fax today QS723621 1K x 36 x 2 Bidirectional Clocked FIFO
to 408-496-0773 for a copy of the FIFO data book. with Dynamic Bus Sizing 5
QS725420A 256 x 36 x 2 Bidirectional Clocked FIFO 132, 144

QSI — your first choice for high-performance FIFOs.

ra

QuaLiTy

bl

SEMICONDUCTOR, INC.

U.S.A. Headquarters: 851 Martin Avenue, Santa Clara, CA 95050, 408-450-8000, Fax: 408-496-0773, http://www.qualitysemi.com
European Headquarters: Suite A, Unit 6, Mansfield Park, Four Marks, Hampshire, GU34 5PZ United Kingdom, 44-(0)1420-563333, Fax: 44-(0)1420-561142

U.S. and Canadian Distributors: Arrow Electronics, Bell Industries, Inc., Nu-Horizons, Zeus Electronics
©Copyright 1996 Quality Semiconductor, Inc., Q and QS are trademarks of Quality Semiconducior, Inc
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Why leading
aircraft OEMs
are turning to

Janco pots

MEDIUM

low QUAUTY Jance

Qu M,Wuumr

We took the same uncompromising
approach that made Janco the
preferred aerospace switch supplier
and applied it to potentiometers.

The result: our PA Series of high-rel
pots for commercial and general
aviation are now setting new standards
in performance and reliability.

Manufactured to your exact specifica-
tions, tactile preferences, and form
requirements, these pots » are
designed in accordance with Mil-R-
39023 and Mil-8-3786 » are offered
in numerous configurations in 1- 100K
Ohm resistance values » exhibit
superior electrical characteristics »
are available as pot/switch combina-
tions » and are stackable with up to
3 discrete controls.

Contact us today for more information.

AN ESOP COHPORATION

3111 Winona Avenue, Burbank CA 91504
Phone: (8183 846-1800

o8®

TECHNOLOGY BRIEFING

To DAC And Beyond

This June, I attended the Design Automation Conference (DAC). Most peo-

ple who go to DAC hope to gain insight into new tool development and get a

feel of what’s happening in the industry. With a fractured toe, I limped up
and down every isle of the convention center, weaving my way through the
demo suites. When it was over, I left with two bags full of information on com-
pany partnerships and new product announcements, a suitease full of freebies,
and sore feet. I also came away with some thoughts on how the design automa-
tion industry is shaping up.

For starters, we keep hearing about the consumerization of the industry, and
how the lines between its various segments are starting to blur. But what does this
really mean in application? LogicVision Inc., San Jose, Calif., may have an answer.
Their BIST technology has surpassed the traditional boundaries of test and mea-
surement. Their solution fits into traditional test applications, and is a vital compo-
nent in the design stage. This is largely due to the migration toward systems on a
chip which often brings the inaccessibility of current probing techniques. After all,
you just can’t hook up some probes to an IC and take measurements. But, with
BIST embedded on the chip, once physical implementation is completed, verifica-
tion of functionality will be possible. As a result, Log-
icVision is pioneering the link between traditionally
disjointed test and EDA methodologies.

What about verification? Ask 10 people and you'll
get 10 different answers. Today’s verification chal-
lenges are not the same as before. It depends on the
type of design you are doing and whether it is cut-
ting-edge or mainstream. In any event, the verifica-
tion challenge has always been real, but until now,
people didn’t fret over it. So, verification is not new.
In fact, it resembles Intellectual Property (IP). But
with the changing landscape of the EDA industry,
the implications and definitions of verification and IP
have taken on greater significance.

Other conclusions from DAC? First, deep submi-
cron (DSM) design, verification challenges, and IP DESIGN AUTOMATION
are three topics that won't go away any time soon. But the good news is that per-
haps they aren't as close as we once thought; at least as far as the average main-
stream designer is concerned. According to Gary Smith’s 1996 Semiconductor
Design Pyramid, 13% of the EDA community are power users; a whopping 71%
are mainstream users; and 16% are late adopters. It’s easy to forget that most of
today’s designers are mainstream, because the “sexy” topics that are discussed
[ in the media are the ones that are being explored by the leading edge, high-end,
power-user designer. (Smith is the EDA analyst for Dataquest, San Jose, Calif.)

But, let’s not sell today’s mainstream designer short. They face enormous
challenges like getting tools with the needed functionality and ability to inter-
| face with other point tools. And what about the problem of evaluating new tools?
| You can't just shop for EDA tools the way you do for a new car. So how do today’s

to buy a tool that won’t work the way they need it to, or that will take them
months to integrate into their company’s design methodology.

Unfortunately, the needs of mainstream designers are often misunderstood
and misrepresented. Why? Because instead of asking, we end up telling them
what to care about and what problems they’ll be facing in the future. To reverse

types of ICs and electronic systems. A market study by EDA Today has helped
paint a picture of today’s mainstream designers, comprised mostly of board- and
system-level designers. Most use Windows 95, 3.1, and DOS, but expect to shift
to Windows NT in the next 18 months. And most IC/ASIC designers are work-
ing at 0.5-micron design rules and gate counts ranging from 20,000 to 150,000.

So, what do mainstream designers see as their upcoming challenges and cru-
cial tool needs? E-mail me your thoughts at cjajluni@class.org.
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mainstream designers buy their EDA tools? Very cautiously. They can't afford |

the trend, Electronic Design has surveyed a group of engineers who design all |



Today, thousands of users are successfully
using LabVIEW, the world's leading
instrumentation software package, in their
data acquisition (DAQ) systems. Now, with
the new DAQ Wizards in LabVIEW 4.1,
successful DAQ applications are easier than ever.
From the time you open the LabVIEW package,
you are only a few minutes and a few mouse
clicks away from a custom solution designed for
you. Whether you are looking for a temperature
monitoring system, a PC-based multimeter,
oscilloscope, or waveform generator, or countless
other applications, LabVIEW 4.1 has you up and
running in a fraction of the time it takes with other
software. Discover how the new DAQ Wizards

bring you instant success!

LabVIEW - It’s Just That Easy

For a free LabVIEW 4.1

Evaluation Package, call

(800) 661-6063

(U.S. and Canada)

INSTRUMENTS |

The Software is the Iustrumernt

y NATIONAL

U.S. Corporate Headquarters
Tel: (512) 794-0100 o Fax: (512) 794-8411

info@natinst.com
Worldwide network of direct offices and distnbutors.

www.natinst.com/mags/labviewd1.htm

© CopyTi™s 1907 Netionw immtnmmer . L
iy DEMES IR A tradmros 8 OF track names of 1
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PICO’s low profile
DC-DC Converters

200 Watts
Al Outputs 3.3 to 100 VDC
Temperatures

‘ Fixed Frequency

. y ) Vibrati Single & Dual Outputs
3.3 10 100 VDC Outputs slt?orison . i
Single/Dual Isolated Outputs Humidity

Altitude

®

Terminal Strips/PC Board Mount
68 Standard Single ard Dual
Models

0.500” X 0.500" X 0.340" No Output Capacitér

Required
Surface Mount 64 Standard Models

'S Watts

Single & Dual Outputs
t o 18-300 VDC Input
Vid nput Range ¢ 3 VDO
Military Componenfs/MiIitary Temp Range 500

. ) 5

7 Different Input Voitages
1.120" x 2.250" X 0.500" a s

COTS/Industrial/Military
All with PIN to PIN Compatibility
Whether Your Requirements Are Board Level Or An Entire Power System,
PICO Can Meet Your Needs With Our Catalog Items Or Optimize Your
Circuit With Special Designs— Over 1500 Standard Models

Send direct for Free PICO Catalog.

Military Temperatures
Military Components

For engineering assistance or to place an order Call Toll Free 800-431-1064

"1 & & '’ \'.:i ;‘.-” ) + f5 v Z50 B t."’ :J‘r:"dx o~
| b H w9 K L4 N JRIASSTARIELA ™
Visa and Master Charge Accepted
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 914-699-5514 FAX 914-699-5565
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Ultra SCSI Termination
Step 1: Rewrite The Specs

O%s Y)Q's Ca p,&(fors

¢/ MAXIMIZE BANDWIDTH: 35 MHz

¢/ MAXIMIZE OUTPUT CURRENT: 24mA
¢ ELIMINATE COMPENSATION CAPACITORS

y -

Now Available! : /
Industry-Standard Pinouts
9,18 & 27 Channels —

Active LoW
gagiit

Active High

Sl

Meet U.I‘IruMAX’“"

For UltraSCSI, you need more than the same old

terminators with the same old specs. You need

UltraMAX terminators from Linfinity! Here's why:

* Improved, adaptive non-linear mode architecture

e Faster bandwidth — to 35MHz

¢ Eliminates need for compensation capacitors —
saves space and cost

e Provides 24mA continuous current

e Fewer data errors, more reliable Wide and
Narrow UltraSCSI designs

SELECTION GUIDE

#Lines Part Number Enable Net-Swap Plug n’ Play Package Options

J
16-S0W8/20-TSSOP

9 LX5218/5219 LM Y N
9  LX5111/5112 HA Y N 16-501C/24-TSSOP
9 LX5115 H Y N 20-TSS0P/16-SOWB
L LX5225/5226 HAL Y YN 28-S0WB/36-SSOP
27 LXs121 L Y Y 44-550P/56-TSSOP

¢ Comprehensive line of SCSI

products available including

transceivers and terminators -
For your Design Kit including ' ©

application notes, samples an i,

an evaluation board call,

fax or write today.

O Inhnm

44,

New ‘97 DutuBook—-(ull Today

Q© LINFINITY

Call 800-LMI-7011

|Visit TR ENCH http:// www.linfinity.com

Linfinity Microelectronics, 11861 Western Avenue, Garden Grove, CA 92841 Phone: 714-898-8121 Fax: 714-372-3566
AC| Electronics 800-645-4955, All American 800-573-ASAP, FAI Electronics 800-677-8899, Future Electronics 800-388-8731
Jan Devices 818-757-2000, Reptron 800-800-5441, Zeus Electronics 800-52-HIREL

™ UltraMAX is a trademark of Linfinity Microelectronics Inc.

READER-SERVICE 113




TECHNOLOGY

Cytoperfusion To Revolutionize
Diagnostic Laboratory Testing

utting a task that takes from six to eight hours down
Cto less than 10 minutes seems like fantasy. However,

that fantasy has become reality in the world of diag-
nostic laboratory testing of cells and chromosomes,
thanks to a new technique called cytoperfusion. Devel-
oped by Grace Bio-Labs (GBL), Bend, Ore., the tech-
nique also eliminates the use of hazardous chemicals and
uses 10,000 times less test reagent.

Says Dr. Charles McGrath, president and founder of
GBL, “Using cytoperfusion and the instrumentation
we've developed, some 2400 tests a day can be run, all
with improved accuracy, safety, reproducibility, and cost
efficiency.” Current technology allows one medical tech-
nologist to perform about 20 tests per day.

The company is developing a four-module cytoana-
lyzer for rapid cell and chromosome testing. The four
modules are the “cytolyzer,” “cytoflow,” “lyofile,” and an
imaging platform. The cytolyzer is a specialized bench-
top specimen “freeze-dryer” that renders specimens
permeable. The cytoflow is a benchtop manifold which
filters reagents under pressure through the permeable
specimens. Lyofile, a cassette-based specimen storage
device, will retrieve specimens and move them from
module to module using a robotic mechanism. The imag-
ing platform—a microscope and photography
station—performs image capture and transport.

When the cytoanalyzer operates as a four-unit mod-
ule, tissue specimens are placed on a tissue disk that can
hold 20 samples, which resembles that of a child’s view-
finder toy. The disk is retrieved from a storage cassette
via the lyofile mechanism, and is placed on the cooling
platen of the cytolyzer. After freeze-drying, the disk is
either stored in the cassette or moved to the filtration
platen of the cytoflow for assay. A computer-selected
probe clip set is moved into place on the cytoflow and
the reaction and washing steps are performed. The re-
acted specimen is moved to the imaging stage, where it’s
photographed and stored for transport and analysis.

Typical applications will be in the diagnosis and prog-
nosis of cancer, the causes and treatments of AIDS,
chromosome study, drug development, and the detec-
tion and screening of disease-causing microorganisms.
Contact GBL at (541) 317-9656. RE

Benchmarks Will Look
At Multimedia Performance

new set of benchmarks is coming our way, this time
Ato measure multimedia system performance. The

Multimedia Benchmark Committee (MBC) will an-
swer to the Graphics Performance Characterization
(GPC) Group, which operates under the auspices of the
Standard Performance Evaluation Corp. (SPEC).

The new group will develop standardized bench-
mark suites to help vendors and users compare and im-
prove multimedia system performance. All MBC
benchmarks will be designed for portability across plat-
forms and architectures. Members of the MBC include
Advanced Micro Devices, Apple Computer, Chromatic
Research, Digital Equipment Corp., IBM, Intel, Mo-
torola, Philips Semiconductor, SGS-Thomson Micro-
electronics, and Sun Microsystems.

The group’s initial MPEG-2 benchmark will test
processor, memory-system, and graphics performance
at the systems level. It will specify acceptable quality
levels and provide guidelines for MPEG-2 ISO compli-
ance. Members of the MBC also will develop standard-
ized procedures and formats that ensure uniform re-
porting of results. A beta version of the MBC'’s first
benchmark, which measures MPEG-2 decoder perfor-
mance, is expected by the end of the year. Future bench-
marks will cover MPEG-2 encoding, speech recognition,
3D positional sound, 3D entertainment-oriented graph-
ics, and multimedia Java-enabled Web pages.

The benchmarks will run on Windows NT, MacOS,
Windows 95, various versions of UNIX, VRTX, and OS-
9000. Information on the MBC is available by surfing into
their web address at ittp:/rcww.spechenchi.orglgpe, or by
sending an e-mail to Ahmad Zandi, MBC chair, at ah-
mad.zandi@eng.sun.com. RN

Thermal Oxidation Improves
Battery Performance

y using thermal oxidation to change the electro-
Bchemical behavior of the form of carbon used in bat-

teries, researchers at the University of Buffalo in
New York were able to enhance the batteries’ current-
carrying capabilities. According to Deborah Chung,
PhD and university professor of mechanical and aero-
space engineering, using thermal oxidation to change
the electrochemical behavior of carbon black improves
the electron transfer rate in batteries. Carbon black,
which consists of particles (e.g., powder) bound to-
gether by an oil or some other polymer rather than fila-
ments or fibers (like some other carbons), is the most
frequently used form of carbon in batteries.

Thermal oxidation involves heating carbon in the
presence of oxygen, creating carbon bonds that change
carbon black’s morphology (form and structure) in addi-
tion to improving electrical conduction. Employing this
process changes carbon black’s particle size and in-
creases its macropore density, allowing the carbon-
black particles to “hang together” without a binder.
And, because the types of binders used “tend to be a
material that degrades in a chemical environment like
batteries,” says Chung, “eliminating the binder will not
only enhance the batteries’ ability to conduct current, it

also will save processing costs.” Call the University of

Buffalo at (716) 645-2626; fax (716) 645-3765. RE
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See how four of the world's leading
semiconductor companies turned MIPS into
the number one RISC architecture by working
f happily together to offer you an amazing array
: g of embedded processor choices. Gompetitors

{ can he friends. Ah, will wonders never cease.

Are we supportive partners? You betcha. Do we start each day with our arms around each other singing
folk songs? Hmm, not exactly. (You see, we're not just partners, we're also competitors.) But the fact is, we have
come together, it clicks, and that’s nirvana for design engineers. Because now you can rely on any one of us to
supply you with the exact MIPS® RISC embedded processor for your design.

MIPS RISC is a stunning architecture—totally open, incredibly advanced and the only architecture that gives
you so many choices. Choose the MIPS RISC performance you need to make your design hum. Choose your reliable
MIPS RISC partner to deliver the heart of your design. And choose from the broadest range of industry leading

tools to bring your design to market faster. And you get all of it for about the same price as those conventional
embedded processors.

Eventually, you'll choose one of us to be your supplier for MIPS RISC processors. And that’s okay, because
hey, this town is big enough for all of us.

www. TeamMIPS.com

processors offer you such an

incredible choice of price/
performance, manufacturing
partners and development tools.

% SiliconGraphics
MIPS Growp

\ Integrated LSl

@/ Only MIPS RISC embedded
gz " NEC Toswea 4
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TECHNOLOGY

Monster Magnetic Fields Used To
Evaluate Materials’ Resistance

n an experiment that may help in the design of super-
Iconductors and better semiconductors, an interna-

tional team of scientists created an extremely strong
magnetic field, then blew it up to determine its effect on
sample materials. A series of four such tests were con-
ducted at the Los Alamos National Laboratory, New
Mexico, by researchers probing how material conducts
electricity in extreme conditions.

The team placed the material samples inside an elec-
tromagnet and cooled the samples to a few degrees above
absolute zero. The magnet was surrounded by about 35
Ibs. of explosives, which were arranged to produce a per-
fectly uniform implosion. In the millionths of a second be-
fore the equipment was destroyed, sensors measured
how the samples’ electrical resistance changed as the
magnetic field was squeezed and concentrated by the
blast. The sustained fields in the electromagnets reached
60 tesla. Momentary pulsed fields hit 850 tesla.

“We have gotten excellent results,” said Laurence
Campbell, Los Alamos project leader. “We’ve gotten
higher fields at lower temperatures than ever seen be-
fore.” The team included scientists from Australia, Bel-
gium, Germany, Japan, and Russia, along with Los
Alamos researchers. The laboratory is home to a branch
of the National High Magnetic Field Laboratory, a U.S.
consortium dedicated to magnetic field research. /~

Technology Agreement Will Make
System-On-A-Chip Design Easier

igher design complexity and time-to-market pres-
Hsures has made the task of fabricating advanced

chips ever more difficult. This problem is compli-
cated further by the industry’s migration to systems on
a chip (SOC). Mentor Graphics, Wilsonville, Ore., and
Chartered Semiconductor, San Jose, Calif., are attempt-
ing to ease this burden through a joint technology
agreement intended to empower users with the reliabil-
ity and productivity needed to get systems designs to
market quicker.

As part of the agreement, Mentor’s Inventra business
unit will be responsible for developing and supplying
standard cells. It also will develop and supply memory
and datapath libraries for Chartered’s 0.35-um fabrica-
tion process, and a design kit comprising the cell libraries,
cell attributes required for use with HDL, and logic syn-
thesis tools offered by various suppliers. Both companies
will develop test chips based on a subset of Inventra’s Co-
reAlliance pre-designed blocks of circuits, for design ver-
ification in silicon.

It's expected that with this joint technology agree-
ment, it will be possible for IC design teams to leverage
quicker access to silicon-proven libraries and intellec-

tual property in designs. This will also be the case with
Chartered’s manufacturing processes for chip fabrica-
tion. As a result, engineering teams will be free to focus
its efforts on the value-added tasks and key differentia-
tors for its systems on a chip. To obtain additional de-
tails on this technology partnership, surf into
http:/howw.mentorg.com. CA

Asia Telecom Beats All Forecasts;
South Africa Gets Nod For ‘98

he fourth regional telecommunications exhibition
Tand forum, ASIA TELECOM 97, was held this

summer in Singapore. It attracted approximately
40,000 visitors from 104 countries, who came to partici-
pate in the forums and visit the 476 exhibitors. Apart
from the large number of ambassadors and government
ministers, the event also attracted external investors
who went to see what role they might play in the
world’s biggest and most rapidly expanding telecom-
munications market.

The prime minister of Singapore, the secretary-gen-
eral of the International Telecommunications Union
(ITU), and the CEO of Motorola (Mr. Christopher
Galvin) spoke at the opening ceremonies. During
Galvin’s presentation, the prime minister announced a
pilot program for Singapore ONE—an ambitious pro-
gram that would link businesses, schools, public areas,
and some 800,000 households as an intelligent island by
the end of 1998.

Galvin emphasized the importance of the Asian re-
gion and observed that the benefits of global informa-
tion highways would extend to all parts of the world
more quickly than previously thought. “The potential
for emerging economies to leapfrog into the global mar-
ketplace is greater than ever,” said Galvin. “One of the
ironies of technology is that as software becomes more
complex and sophisticated, the product for the end user
becomes easier to operate.” He added, “This challenges
old assumptions about how innovation occurs and how
rapidly a culture adopts new technology.”

Singapore also was the venue, during ASIA TELE-
COM 97, for South Africa’s Minister of Posts, Telecom-
munications, and Broadeasting, Mr. Jay Naidoo, to sign
an agreement with the ITU to host AFRICA TELE-
COM 98. This exhibition will be held at South Afriea’s
National Exhibition Centre in Johannesburg from May
4-10, 1998. Naidoo remarked that this would signal “the
rebirth of the African continent wired into the global in-
formation society.”

The next TELECOM event will be TELECOM IN-
TERACTIVE 97, a new forum and exhibition focusing
on interactive and multimedia services and applica-
tions, held in Geneva from September 8-14. The next
World TELECOM also will take place in Geneva from
October 10-17, 1999. PMcG

Edited by Roger Engelke




from only $2.54* audio power amplifier family, provides the highest fidelity
P THDN <0.05% @ 1.5 W, 4Q available in a low-voltage stereo audio solution. It offers a
> High PSRR: 758 @ 5 V stereo speaker and headphone drive in an ultrathin,
surface-mount package. The TPA0102 is characterized
> Power-saving shut-down mode (I, <1uA) = - &
for both 5-V and 3.3-V operations. And its power-saving
} Automatic switching between stereo speaker ke it ideal 8 Vi i
and headphong made features make it ideal for applications like notebook
. ) 4 " computers, sound cards and next-generation modems.
> Unique stereo input MUX adds design flexibility
) For a free data sheet and product information, contact us at:
> Space-saving thermally enhanced TSSOP
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More than 50,000
Electronics Professionals
will Converge at
Wescon - IC Expo/97

Wescon - |G EXPO

November 4 - 6, 1997

North America’s Largest Electronics
Trade Exhibition and Conference

Now the Largest Technology Event
in the Silicon Valley

FREE and CONVENIENT Transportation
Between Both Venues

For Complimentary Admittance
Visit and Register at
WWW.WesCon.com

For More Inforation, Contact
Electronic Conventions Management
8110 Airport Boulevard
Los Angeles, CA 90045-3194
Phone 800/877-2668, 310/215-3976, ext. 218
Fax 310/641-5117 ¢ Email wescon@icee.org

For the first time. ..
Bringing Wescon to the ®
Silicon Valley

Simultaneously at both the
San Jose and Santa Clara
Convention Centers




WELL DONE FRIEDMAN!
CONVERTING THE FPGA TO AN ASIC
BOUGHT US MORE FIREPOWER.

THIS SECTOR IS SAFE!!

OUR E’UDGET / 5 SAFE » Victories are claimed when products deliver.

But so often the real battles are fought behind the lines. FPGA conversions can make or break
budgets. Thanks to AMI's NETRANS conversion services, industry leaders are seizing up to 80%
cost savings over FPGAs, and consistent savings over masked FPGAs. Plus, AMI ASICs provide a
higher performance with impeccable aim on schedules. War is helf. Converting to an ASIC is not.

KAMI

AMERICAN MERISYSTEMS NG
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SEPTEMBER

Eastern Regional Conference on Crystal
Growth & Epitaxy, ACCGE/East-97, Sept.
28-0ct. 1. Bally’s Park Place Hotel &
Casino, Atlantic City, NJ. Contact
Louis G. Casagrande, (516) 346-6379;
fax (516) 346-3670; e-mail:
Lou_Casagrande@atdec.grumman.co
m, or Ed Porbansky, Conference Sec-
retariat, 163 Carson Dr., Colonia, NJ
07067; (908) 382-1806.

Embedded Systems Conference, Sept. 29-
Oct. 2. San Jose Convention Center,
San Jose, California. Contact Liz
Austin, Miller Freeman Inc., (888)
239-5563; (415) 538-3848; e-mail:

esc@mfi.com.

PCl Plus Evrope Developers’ Conference
and Expo, Sept. 29-Oct. 2. International
Conference Center/Messe Berlin,
Berlin, Germany. Contact Anna-
books, 11838 Bernardo Plaza Ct., San
Diego, California 92128; (800) 462-
1042; fax (619) 673-1432; 73204,
3405@compuserve.com; http://www.
annabooks.com

OCTOBER
OEMed Northeast, Oct. 1-2. Bayside
Expo Center, Boston, MA. Contact
Exposition Excellence Corp., 112
Main St., Norwalk, CT 06851; (203)
847-9599; fax (203) 854-9438.

OEM Electronics Northeast, Oct. 1-2.
Bayside Expo Center, Boston, MA.
Contact Exposition Excellence
Corp., 112 Main St., Norwalk, CT
06851; (203) 847-9599; fax (203) 854-
9438,

PCl Plus Europe, Oct. 1-2. The Interna-
tional Conference Center (I1CC),
Messe Berlin, Germany. Contact Ac-
tive Exhibitions Europe at P.O. Box
2114, 5300 CC Zaltbommel, The
Netherlands. (31) 418 512999; fax (31)
418 515115; e-mail: active@ots-
group.nl; Internet:
http://www.aexpo.com, or Anna-
books, 11838 Bernardo Plaza Court,
San Diego, CA 92128; (800) 462-1042;
fax (619) 673-1432; e-mail:
73204.3405@compuserve.com; Inter-
net: http://www.annabooks.com.

Fourth International CAN Conference ,
{i€C), Oct 1-2. Berlin, Germany. Con-
tact CAN in Automation, Am Weich-
selgarten 26, D-91058 Erlangen, +49
9131-601091; fax +49 9131-601092.

IPCWorks ‘97, October 5-9. Hyatt
Regency Crystal City, Washington,
D.C. Contact David Bergman, vice
president, technical programs,
(847) 509-9700 ext 340; fax (847)
509-9798.

NEPCON Texas ‘97, October 7-9. Info-
mart, Dallas, Texas. Contact Reed Exhibi-
tion Companies, Customer Service, (800)
467-5656; fax (203) 840-9656; e-mail:
inquiry@nepcontexas.reedexpo.com;
httpZ/mepcon.reedexpo.com.

IEEE Ultrasonics Symposium, Oct. 7-10.
Marriott Hotel, Toronto, Canada. Con-
tact Stuart Foster, Dept. of Medical
Biophysies, Room S-658, Sunnybrook
Health Science Ctr., 2075 Bayview
Ave., Toronto, Ontario, MAN 3M5,
Canada; e-mail: stuart@owl. |
sunnybrook.utoronto.ca. |

—

1SO 8001
CERTIFIED

LEDs

Immediate
Delivery
Thru Hole: T-1,
T-134, T-3Y,
rectangular, bi-color,
low current.

Surface Mount: SOT-23,
ceramic, gullwing, axial lead

PC Board Indicators: single, bi-level, tri-level, quads

“ZAgk about lead forming.”

Gilwa

Technical I.ampy

Tel: 617-935- 4442
Fax: 617-938-5867 '
e-mail: sales@gilway.com

|
800 W. Cummings Park Woburn, MA 01801-6355 USA f
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| COMPETITIVELY PRICED

N-STOCK INVENTORY

FREQUENCY RANGE

M'tron

INDUSTRIES, INC.

PO Box 630, Yankton, SD 57078-0630
1-800-762-8800 FAX 605-665-1709
www.mtron.com

Over 30 years of looking to the future with frequency control products
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In the never-ending battle to desigh more s _: .
into smaller spaces, and be first to market, you‘ﬁa—i'e a
powerful new ally. Murata multilayer LTCC ltchnblogf:f :
‘While others are still on the drawing board,
Murata has mature chip LC filters, PLL modules, chip

antennas, VCOs and more in production. Qur unrivaled

To give your designers a competitive advantage,
we won't hesitate to stack the deck.

experience with advanced ceramic base materials,
expertise in integrating custom circuits and ability to
integrate passive with active result in functional packages
no one else can match. When you team with.our designers,
you simplify circuit design, reduce total cost and improve

performance. Let us show you how to turn your toughest

design challenges into winning competitive advantages.

mnovator in Electronses

Call 1-800-831-9172 or visit www.murata.com

©1997 Murata Bectionics North America, Inc., 2200 Loke Pork Drive, Smyrna, Go. 30080, All Rights Reserved.
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NO WAIT STATE

READY with fast
FPGAs. SET with
CorePCIl HDL models.
GO with the industry’s
first zero wait state
PCI FPGA Design Kit.

CorePCI

Introducing Actel's CorePCI Design Kit, the industry’s first high-performance FPGA design kit
for PCI interfaces. Run with the industry’s first zero wait state development kit, and instantly be
in first place. There's no stopping you now.

Everything you need is here to go from high-level design to successful zero wait state PCI design
without the worry, or hassle of how you get there. Everything's integrated. Actel’s new CorePCI
HDL models and ACT 3/Accelerator high Actol Fieh Posgranimalile Gate Amafs

speed, PCl-compliart FPGAs, get you x’ W m m

where you need to go with confidence Py ——— - [
and at a pace that will put you way out Al460BP 6000 | ‘ ‘ 200 ‘
X K A141008P 10,000 | 200
in front of the competition. L S

Our CorePCI models are easily synthe-
sized, because they're written in non-proprietary VHDL or Verilog-HDL code. And with Actel’s syn-
thesis friendly architecture and Designer Series development tools. you're assured of finishing
where and when you intend.

So, whether you're designing PCI-bus add-in cards, Memory/DMA controllers, signal processing
or graphics controllers, reach the finish line faster with Actel’s CorePCI Design kit.
Call 1-888-99-ACTEL now or visit our Web site at http://www.actel.com
for a FREE Actel CorePCI Lit Kit. They’re going fast.
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Take it to a higher level.
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TECHNOLOGY BREAKTHROUGH

Proposed Standard Could Double The Capacity Of
T1 Lines And Residential Broadband Networks

| tions equipment. If adopted, HDSL2 is
. intended to be an open standard, with
no licensing fees attached to it. Its abil-

i ity to transmit data at 30 times the
speed of today’s fastest analog

f accepted by the T1/E1
Committee, a new technol- 0

HOSL power spectral density template

modems makes it an attrac-
tive and potentially inexpen-

I ogy that proposes to double
the capacity of current high-
rate digital subscriber
(HDSL) lines could be avail-
able early next year. Known
~8 HDSL2, the proposed stan-
! uses sophisticated line
spectral shaping, and

(=23
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-
=
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., Pawer spectral density (dBm/Hz}

— - Upstream
— Downstream

sive way to deliver Internet
access, remote networking,

and other high-speed digital
services to businesses and
residences.

One of the most significant
challenges in developing the
HDSL2 technology was to
double the line transmission
rate without causing exces-
sive crosstalk within a stan-
dard 50-pair wire bundle. As a
result, a central component of

ade, fltering to deliver

full-du, +ital traffic at up

to 2 Mbits. a single pair | 1007

of twisted-  copper wires.

Since curr "1 and HDSL | 120 : ! ; - .

services re » four wires to 0 100 200 300 400 500 600
carry the ie amount of Frequency (kHz)

data, carri will be able to

the proposed standard is a
spectrally shaped waveform.
To accomplish this, HDSL2’s

stretch their limited invento-
ries of installed copper twice
as fur as they struggle to meet
the increasing demands for
business and [nternet access services.

The present HDS L standard was
developed in 1992 and uses a 2B1Q) line
code to deliver T1 (1.544 Mbits/s) and
E1 (2.048 Mbits/s) services over two
twisted pairs at distances of up to
12,000 feet. It is now used throughout
the world by locul exchange carriers
(LECs) and network service providers
to carry telco trunk services, as well as
provide subscribers with high-speed
digital lines. HDSL’s popularity is
largely due to the fact that it eliminates
the need for repeaters and specially
conditioned lines required by the origi-
nal T1/E1 technologies.

Three companies are collaborating on

1. HDSL2’s power spectral density template illustrates how spectral
shaping of the upstream and downstream waveforms controls the
signal energy created in the upper frequencies.

the HDS1.2 standard development, with
Level One, Sacramento, Calif., and Pair-
Gain, Cerritos Calif., planning to jointly
develop the first silicon implementa-
tions. PairGain and ADC Telecommuni-
cations, Minneapolis, Minn., will develop
systems based on the technology. The
trio has defined a line code, modulation
scheme, and forward-error correction
(FEC) scheme that provides the same
performance and service over a single
line that HDSL currently provides over
a single twisted-pair line.

The joint HDSL2 proposal has been
submitted to the T1/E1 committee
along with the support of Adtran Corp.,
a major manufacturer of communica-

developers chose to use a rela-
tively simple pulse-amplitude
modulation (PAM) scheme
that produces three informa-
tion bits per transmitted symbol. Addi-
tional PAM states are included to sup-
port FEC. Spectral shaping is used
reduce the waveform’s unwanted high-
frequency components (Fig. 1).

By carefully controlling the energy
distribution in the higher frequencies,
HDSL2 signals can coexist with exist-
ing T1, HDSL, or ADSL services, while
providing good performance even in
worst-case environments that contain a
mixture of other signals. The amount of
spectral energy is sharply limited above
approximately 270 kHz in the upstream
path, and around 480 kHz in the down-
stream direction. Finally, FEC encod-
ing is used to add several dBs of noise

. L ] L]
Trac:jsar::ne_d’ 4] | | Symbol Tomlinson FIR detla/sigma Transmit
mapper fitter filter modulator filter
Tito Multi- Line Line
stage driver interface
i:r[;lS“Lelr trel?is EC Hybrid
Received FEC _J
gata ~—| — DFE FFE Decimation Delta/sigma
equalizer T equalizer filter demodulator
Slicer AGF.
amplifier

FFE = Feed-forward equalizer

FEC = Forward error correction EC Echo cancellation

DFE = Decision feedback amplifier

2. Block diagram of an HDSL2 system illustrates how the digital bit stream is mapped into a constellation of phase /amplitude symbols, pre-distorted, and
spectrally shaped before transmission. On the receive side, the incoming signal undergoes a similar process in reverse, along with digital echo cancellation.
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TECHNOLOGY BREAKTHROUGH

immunity against EMI and crosstalk
from other wire pairs.

A block diagram of the system
shows how a transmitted T1 bit stream
is multiplexed and converted to an
HDSL frame format, with frame synch
words and an embedded overhead
channel added (Fig. 2). It is then
passed through a multistage trellis en-
coder to provide error detection and
correction. Once the data is mapped
into a constellation of amplitude sym-
bols, the digital representation of the
waveform is passed through a Tomlin-
son (least-mean squared function) filter
that pre-distorts the pulse shape to
match the line characteristics.

The signal then passes through a
fixed-coefficient FIR-type filter that
performs the spectral shaping that
helps to compensate for channel distor-
tion and minimize crosstalk. The digi-
tized stream then passes through a
delta/sigma modulator and is con-
verted to an analog signal and filtered
before it is coupled to the line.

Adaptive filtering and equalization is
used throughout the system to compen-
sate for the extremely variable and non-
linear characteristics encountered on
phone lines. In the case of the transmit-
ters' Tomlinson filter, it derives its coef-
ficients by sending a test sequence to
the far-end receiver at startup. Using a
mean-square error minimization corre-
lation algorithm, the receiver then cal-
culates the equalizer coefficients
needed to compensate for line distor-
tion and sends them to the transmitter.

No hardware to evaluate the pro-
posed standard has been constructed
yet, but the extensive simulations that
the model has been subjected to indi-
cate that it will have excellent perfor-
mance and noise resistance. When run-
ning at a 107 bit-error rate, the
modulation scheme itself seems to have
about one dB of noise margin. The sys-
tem’s FEC-encoding scheme will add
another 5 dB of noise margin for an
end-to-end total of 6 dB. To verify this

+ and other performance goals before

committing to silicon implementation, a
hardware test jig is being fabricated
with LSI and discrete components. It
will be used in laboratory and field con-
ditions to evaluate performance and
fine-tune the receiver algorithms.

A prototype chip set is already un-
der development. Other than an input
and an output digital-to-analog con-

verter (DAC), the HDSLZ2 trans-
ceivers' signal path will be all-digital.
The initial system will consist of three
chips: A modem core, a digital chip con-
taining the FEC and framer circuitry,
and an analog front end that contains
the analog-to-digital and digital-to-ana-
log conversion, as well as signal condi-
tioning circuitry.

Details about the chip set and its an-

ticipated availability are not public yet,

» but a safe bet would be to anticipate its

arrival during the later half of 1998.

For further information about
HDSLZ, contact Tom Agler at Level
One Communications Inc., 8750 Goethe
Road, Sacramento, CA, 95827; (916)
855-5000; fax (916) 854-1192; e-mail:
tagler@levell.com.

Lee Goldberg

“Green” Ozone-Based IC Process
Reduces Waste And Conserves Water

based process, it is now possible to
eliminate one of the more toxic and
water-intensive steps used in the fabri-
cation of integrated circuits (ICs). The
potential for reducing the semiconduc-
tor industry’s impact on the environ-
ment is so significant that process’ in-
ventor, Robert Mathews, founder of
Legacy Systems Inc., Fremont, Calif.,
was awarded the 1997 Presidential
Green Chemistry Challenge award.
Since its early days, the semiconduc-
tor industry has relied on an acid-based
method of removing photoresist from
wafers between each of the 10 to 20 lith-
ographic steps required to form the
transistors and lay up the metallic inter-
connections on a microcircuit. Known
affectionately as the piranha-etch
process, it involves a toxic soup, usually
consisting of sulfuric acid and hydrogen
peroxide, heated to between 70°C and
150°C. Besides the thousands of gallons
of toxic waste it generates, a single pho-
toresist stripping station can consume
up to three-and-a-half million gallons of
pure water per year in its rinse process.
Mathews has spent the last decade
developing, an alternative process
known as Coldstrip. It uses chilled,
ozonated water to perform the same
task without any of the environmental
side-effects of the traditional piranha
etch. An ozone-based stripping station
consists of an ozone generator, gas dif-
fuser, recirculating pump, water chiller,
and process vessel (see the figure). Cold
water (2°C to 9°C) is employed because
it can hold more ozone in solution.
Much like a traditional wet-strip-
ping operation, a carrier containing up
to 50 wafers is placed in an etchant bath
(also known as a weir). With Coldstrip,
the weir provides a continuous flow of

Thanks to an innovative ozone-
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chilled ozonated water flowing up from
the bottom of the bath and around the
wafers. Dissolved ozone comes out of
solution and attacks the resist’s carbon-
carbon double bonds, converting it di-
rectly into carbon-dioxide gas and wa-
ter. The gas then bubbles out of
solution, leaving the water clean, with
no residue or flakes associated with
acid-based stripping processes. Up to
15,000 A of photoresist can be removed
from a wafer in less than 25 minutes.
Once the water passes over the
wafers, it spills over the weir’s sides
where it is captured, rechilled, reo-
zonated, and recirculated. In contrast,
conventional stripping processes use
and discard over 100 gallons of clean,
deionized water for the multiple rinses
needed to process a single batch of
wafers. This translates into over three
million gallons of water a year per
stripping station, given a semiconduc-
tor fabrication line’s normal through-
put. Besides considerable water sav-
ings, the process also eliminates the
need to handle and dispose of roughly
8400 gallons of toxic etchants each year.
Similar savings can be realized by re-
placing the solvents used to clean flat-
panel display components during their
fabrication. Flat-panel fabrication is
even more demanding of resources,
with a typical system using around
three times the solvent and rinse water
than a wafer-processing station. In
these operations, the Coldstrip process
can eliminate the use of up to 25,000
gallons of chemicals, and save over 10
million gallons of water per year.
While quite promising, Coldstrip is
not a cure-all for the semiconductor in-
dustry. It is not completely effective on
some types of hard-baked photoresist
materials which do not have free hy-
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The world’s first choice.

Over two billion 68HCO0S niicro-
controtlers are now in operation
around the world. Powering an
ever-growing range of consumer,
industrial, computing, communica-
tions, and automotive products.

Our 68HCOS, the world’s most
popular MCU, is “customer-speci-
fied” for your system. In addinon
to the 150 (and growing) types of
68HCO05> MCUs, you can now
select one of our fully upward
object code compatible 68HCO8

The 68HCOS Family offers even
higher-performance with faster
clock speed options and more fea-
tures for your system design. But
the 68HCO8 doesn’t just provide
more instructions and registers, it
also runs 68HCOS object code.

And both the 68HCO0S and
68HCO08 Families offer complete
support and a full suite of third-
party development tools.

So, if your system needs a “world-

class™ 8-bit solution, specifv the

global manufacturing is already
ramped-up to deliver production
volumes anytime, anywhere.

For more information on either
the 68HCO05 or 68HCO8 Families,
call 1-800-765-7795 ext. 881 or
request by FAX at 1-800-765-9753.

You may also visit our Web site at
http://sps.motorola.com/csic.
When it comes to 8-bit solurions,
there’s a world of difference with
Motorola MCUs.

microcontrollers. world’s first choice: Motorola. Our

@ MOTOROLA

CSIC Microcontroller Divisions

What you never thought possible™

1997 Motorula, e Mucorola and ™ are regiscered trademarks of Motorola, Inc. All nghs reserved
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TECHNOLOGY BREAKTHROUGH _

droxyl groups available at the
film’s surface to react with the
dissolved ozone. In these cases,
smaller amounts of traditional
solvents will still be required.

An alternative process
known as ashing is sometimes
used on these hard photore-
sists. It involves reducing the
resist coating to an ashin a
high-temperature oven and
then removing it with sol-
vents. By adding a filtration
system, a moditied version of
the Coldstrip process can be
used to clean the ashed
wafers.

Other environmentally
safe alternatives, such as
frozen carbon-dioxide slurry
and a frozen argon/nitrogen
cleaning mixture also are be-
ing investigated for specific

surface-cleaning tasks within the semi-
conductor and flat-panel display manu-
facturing processes. For removal prob-
lems which cannot be accomplished any
other way, Legacy also plans to work

L )

12.07x 1.5 sign modudes can be
assembled in a variety of configu
rations to meel your needs

s of Kent Displavs, Inc ar
ted State

lowing patent

Walers in carrier

Gas generation tank

V, Chiller unit

Diftuser—____ ||

Ozone premix
chamber
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=/

Circulation
pump

At

Ozone generator

The Coldstrip photoresist removal process uses a standard wet-stripping
bench, refitted with a cold-ozone injection system and water-recirculating
system. Eliminating the acid etch and flow-through rinse lets the closed-
cydle stripping system save up to 3.5 million gallons of water a year.

with the EPA to develop a hybrid solu-
tion which uses extremely small
amounts of conventional solvents to
augment its ozone-based process.

At least one leading U.S.-based IC

ISPS WITH A IFFERENCE OU EE

and more.

Ask FoR THE Facts
To learn more about this technology that enables you to do more,
ask for this information package today.

Kent Displays, Inc.e 343 Portage Boulevard o Kent, Ol 44240

Phone: 330.673.878+ * Fax: 330.673.4408 * L-mail: 73360.2157@ compuserve.com

DISPLAYS
INCORPORATED

~MKEN

Kint CHLCD Easy VIEWING No-PowrR™ Disprays

Introducing a new solution for signs with changing messages. Unlike conventional LCDs. Kent
T ChLCDs are bistable and do not use polarizers. This means that kent ChiL.CDs otfer No-Power ™
unlimited image retention, 360 degree viewing cone and superior contrast which makes them
the easiest L.CD to read ... even in direct sunlight. Kent's INFOSIGN™ modules are easy to
configure with your message using a personal computer. Theyre ideal for huilding dirvecto

ries. room annunciators. marquees. exhibits. retail pricing. air. rail and bus signs

manufacturer has tested the
Coldstrip process on a trial
basis in one of its larger facili-
ties. After six months of inten-
sive testing, they installed an
ozone stripping station in
their production facility. Once
this production testing proves
successful, the conversion of
their main manufacturing fa-
cilities could begin as early as
this month. Evaluations are
underway with several other
large U.S. semiconductor IC
manufacturers. Coldstrip has
received an even warmer wel-
come overseas. Two major
Asian semiconductor [C man-
ufacturers are placing sta-
tions in their production lines
this summer.

For more information, con-
tact Carl Muti at Legacy Sys-

tems Ine., 8701 Harrogate Court,
Raleigh, NC 27613; (919) 870-4606; fax
(919) 676-7041; e-mail: CarlMuti@com-
puserve.com.

Lee Goldberg

INFOSIGN™ can be
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vertically and controlled
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The T1 Framer for
Application
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We've taken the industry’s first T1 Single-Chip The New Features Menu
Transceiver, the DS2151, and added more Ch
features without adding cost. The DS2152 ver-Chy ® Crvstall i .
: ( ; . tter Attenuation: A sing|
Enhanced T1 Single-Chip Transceiver Cond,tigﬂe/ TI ?l,ock ::zr{e cz:'n no;ggrvgltjp togl;f e

starts with all the great features of
the original:

@ Incorporates line
interfacing, framing,
elastic stores, and
line monitors in a
small, 100-pin LQFP
package, saving
board space,
component count,
and cost

oﬂ

® Handles both long
and short haul lines
so it can be deployed
anywhere within the
network

Provides same footprint §
for T1 (DS2152) and
El (DS2154) de-
vices, allowing

you to move from
the North American
to the European/
Asian market with a
simple chip change

up ,7 :

Less Firmware; One Processor

Qfor Multiple Channels

But the DS2152 then goes on to add features to increase
flexibility with two goals in mind. First, it incorporates
more functions in the hardware, eliminating the expense
and time required for firmware or external hardware de-
velopment. Second, the new chip reduces processor real-
time servicing. One processor can now service multiple
channels, reducing board space consumed and costs for
additional chips.

ﬂh DALLAS

q n
ess J'lﬂef

channels, greatly reducing the board space

required and the cost of multiple crystals.
This feature is especially advantageous
in multi-port designs.

%

@ Hardware Voice Signaling Support:
The DS2152 can move signaling across
the user’s backplane without firmware in-
tervention, which unburdens the host from
handling the real-time voice signaling and
leaves it free to perform other functions.

@ Non-Multiplexed and Multiplexed

Bus Option: Your equipment can directly
connect to an inexpensive 8-bit controller or a
complex 16- or 32-bit host.

@ Per-Channel Conditioning: The user can
“groom” each DSO channel independently as
required, especially useful in Fractional T1
applications and for testing and provisioning
DSO channels.

@ T1 FDL Hardware Support: The DS2152 has
a full HDLC controller with 16-byte buffers along
with a complete Bit-Oriented Code (BOC) control-
ler, allowing the host a full second of processing
latency. Even the most heavily loaded host will
have time to handle the real-time needs of the FDL.

Truly the framer for every T1 application, the DS2152
has been fully tested to meet all of the latest T1 specifi-
cations. A design kit is available to help you get up and
running quickly.

To receive data sheets and application
notes on the DS2152 Enhanced Single-
Chip T1 Transceiver, visit our Web site
at http://www.dalsemi.com. Or call us
at (972) 371-4448.

B’ SEMICONDUCTOR

Visit our Web site at http://www.dalsemi.com/

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 < Phone: 972-371-4448 < Fax: 972-371-3715
READER SERVICE 104
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M Exploring issues for advanced power-supply design

Power-Supply Designers Trade-Off
Efficiency For Noise With Switcher IC

Two Off-Chip Resistors Let Designers Adjust Slew Rates Of Voltages
Across The Switch And Currents Flowing Through It.

switch-mode de-de convert-

ers, are noisy, albeit typi-
cally very efficient, devices. The
harmonics of the switcher’s fast-
rising voltage and current
pulses create the noise which
shows up as radiated and con-
ducted electromagnetic interfer-
ence. This noise disturbs nearby
circuits such as microprocessors
and low-level, analog front ends.
In addition, the noise interferes
with the operation of sensitive
RF receivers some distance
away. Increasing the rise and fall
times of the switching pulses (by
lowering the circuit’s slew rate)
cuts noise, but raises the switch-
ing losses. Consequently, the ef-
ficiency of the switcher is re-
duced. Switching losses occur
when there is voltage across a
converter’'s power switch while current
is flowing through it.

Until now, trading off efficiency for
noise was not a simple task. However, a
team from Linear Technologyv Corp.
(LTC) designed a 1-A pulse-width mod-
ulation (PWM) switching regulator
(controller plus on-chip power switch
or switches), the LT1533. This IC al-
lows a power system’s designer to ad-
just the slew rates of both the voltage
pulses across the switch and the cur-
rent pulses going through it with a pair
of off-chip resistors Rygy, and Regy.-
They connect their respective pins to
ground (Fig. 1).

Switching regulaters, or

Frank Goodenough

Resistor Rygp, sets the voltage slew
rate and Regy, sets current slew rate.
Varying them between 4 k2 and 68 k(2
adjusts the voltage slew rate from 80
V/us to 5 V/us and from 7 A/us to 0.4
A/ps. The spread in efficiency, typically
7%, is a function of the exact circuit
used and its layout.

A Closer Look

The LT1533 is a fixed-frequency, cur-
rent-mode PWM switching regulator, or
switcher (Fig. 1, again). Current-mode
circuits and many other functional blocks
have been deleted from this simplified
block diagram for clarity. Typical of cur-

rent-mode switchers, controlling
the peak switch current of each
oscillator cycle not only regulates
the output voltage, but also pro-
vides both fast response to input-
' voltage transients and quick cur-
rent limiting. The oscillator

drives a toggle flip-
EATURE flop. alternately en- |
abling power transistors (a pair
of 0.3-Q npn power switches).
These switches operate in a lin-
ear mode and run turned off and
in saturation.

According to Jim Williams,
staff scientist at LTC, “The
magic in the design of this
switcher is the local feedback
loop each power switch oper-
ates in.” This loop controls the
rate at which npn switches QA
and QB transition through their
linear regions. Although both of
these transistors are loop controlled
(operating in their linear region) when
switching, they're allowed to turn
both fully off and fully on to maintain
efficiency. When off or on, the loop is
open. The combination of slew control
in the linear region and loop recovery
from the npn transistors’ nonlinear off
and on states demands an extremely
wideband, well-behaved loop—the
chip’s “magic.”

The LT1533 offers the designer a
couple of additional noise reducing
tricks. For example, the oscillator can
be set to run at frequencies between 20
and 250 kHz with external resistors and




Signal Acquisition Solutions

microPOWER, microPRIGE
Instrumentation Amps!
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Bridge Sensor
Amplifier

Vg = $1.35 to 118V
lg = 460uA
Pin-Selected INA125 j Q )
Veer = 1.2, 2.5, 5, 10V
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Gain from

INA125—With Vs

INA125 combines a precision instrumentation amp with an
on-board voltage reference—what a concept! Perfect for
amplifying low-level signals from bridges or other sensors that
require dc excitation. Plus, you can use the reference output for
your A/D converter to produce ratiometric error reduction—
a great combination.

INA125's internal instrumentation amp uses the familiar two-
op-amp topotogy, similar to the INA126. Laser trimmed on-chip
resistors provide excellent gain accuracy and reject common-
mode input signals such as that produced by a bridge sensor.

Available in SO-14 surface-mount or 14-pin
DIP, INA125 is a low cost, compact solution
to your difficult application problem.

INAT2S.............. $2.50 in 1000s %

Burr-Brown Corporation
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INA126—Without vREF

INA126 is a low cost, precision instrumentation amplifier for
low-level differential signal acquisition. Its two-op-amp design
provides excellent performance with only 175pA quiescent
current. And a wide power supply voltage range of £1.35
to +18V makes it ideal for portable or battery operated

instrumentation. INA126’s tiny MSOP-8
package option is a space saver, t0o.
Also available in SO-8 and 8-pin DIP.

INA126............... $1.60 in 1000s
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P

With or without a voltage reference, Burr-Brown provides you
the best value in instrumentation amplifiers.

For Technical Info: http.//www.burr-brown.com/Ads/INA125-Ad.htm/
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TECH INSIGHTS TRADE-OFF SWITCHER |

capacitors connected to several pins. |
This wide range of operating frequen- |
cies lets the system designer avoid sen- i
sitive frequencies where the oscillator’s !
fundamental or its harmonics may in- |
terfere with system operation. |

However, to maximize efficiency
while maintaining low noise, LTC rec- E
ommends operating at 40 kHz or lower. !
Alternatively the oscillator can be syn- |
chronized with a system clock to avoid |
beat frequencies in the audio or subau-
dio range. In addition, the push-pull E
converter-circuit topology, facilitated !
by the pair of of switches, represents an |

Ryst

g Voltage slew-rate-

' control current

inherently low-noise topology. It pro-
duces less noise than other trans-
former-coupled topologies because cur-
rent flows continuously, and there’s no
flyback interval.

' control current

9 Current slew-rate- '
|
1

Slew-Control Cuts Noise

The LT1533 not only reduces high-
frequency noise dramatically by con-
trolling both voltage and current slew
rates in the power switch, but the
technique also controls noise in the
catch diodes and the input and output
capacitors (Fig. 1, again and Fig. 2). high slew rates (Fiig. 3). Currents 13

Switch S1 feeds currents 11 and 12 | and I4 set the actual slew rates for volt-
(switch drive current) into the base of | age and current slew with user-selected
switch Q1, turning it on even at very 1 off-chip resistors Rygy, and Regy..

2. The LTC1533 switching regulator adjusts the base drive of its power-switch pair (only
transistor Q1 is shown here) to control voltage and current slew rates of the switches. This cuts
noise, but at the cost of lower efficiency.

At switch turn-on, the collector of |
Q1 is high and its current is zero. Cur- ‘
rent through inductor L holds the
switch high until switch current equals
inductor current. The
first slew-limiting ac-

_J_ _L v(.;. VOOUT tion occurs as current

= = builds in Q1. Fixed-gain
Ryst Rest amplifier Al senses
switch current, a func-

tion of the voltage
across Rcg, and ampli-

0A fies it. As the current
through Q1 increases,

the circuit generates a

e SI:iwr;:‘n;tml Power npn NV\I current through C1 pro-
transistors portional to the switch- |
current slew rate. This |
current is summed with |

a8 o 14 and the difference is
B [ ' p Positve-votage - amplified by amplifier |

ur::;sls::l i § am;(i)irier feedback A2. A2's output current

= Res becomes 11, which con-

2 iy —1—| Voltage | PWM trols the npn-transis-

=W requlator| Toa | | 9eneralor tor's current slew rate.

G ICblocks — 1 reterglcce When switch current |

% _L 1 exceeds inductor cur-
~ L L__ll Compensation I rent Ql's collector |
g e S0 Oscillator RC Negative-voltage would normally fall low |

a sync. feedback at a rate limited only by
= diode and switch para- |
=4 | 1. This single-chip switching regulator lets a power-system designer cut noise by controlling the current and voltage sitic capacitance. To |
4 | slew rates of the chip’s pair of 1-A power switches QA and GB. Control is accomplished with Rys, and Ry, control voltage slew |

- s STTUTUNWhW ' -




microPackages!

Largest Selection of microPackage Amplifiers and A/D Converters—

i » od el (800) 548-6133 | Reader
Amplitiers S0T-23-5 MSOP-8 SSOP-16 FAXLINE# | Service #
MicroPower, Precision CMOS Op Amp, 1g=20pA/Chan. OPA336 0PA2336 0PA4336 11380 227
Precision Single-Supply Op Amp, 13=250pA 0PA234 11318 228
MicroPower, Single-Supply Op Amp, 14=350pA/Chan. 0PA237 0PA2237 OPA4237 11327 29
Low Distortion, Wideband Op Amp, 450MHz 0PA642 11190 230
Low Distortion, High Gain Op Amp, 900MHz 0PA643 11191 31
Wideband, Unity-Gain Stable Op Amp, 560MHz 0PAB50 0PA2650 11264 232
Wideband, Gain>2 Op Amp, 950MHz OPA651 11265 233
Wideband Current-Feedback Op Amp, 900MHz 0PA658 OPA2658 11268 234
Instrumentation Amplifier, lg=175pA INA126 INA2126 11365 235

Black=single Blue=dnal Ret=quad
® | (800)548-6133 | Reader
A/D Converters mMSOP-8 FAXLINE# | Service #
12-Bit, Unipolar, Serial Output—200kHz Sampling A/D Converter at 2.5mW ADS7816 11355 236
12-Bit, Bipolar, Serial Output—200kHz Sampling A/D Converter at 2.5mW ADS7817 11369 237
12-Bit, Unipolar, Serial Output—75kHz Sampling A/D Converter at 0.6mW ADS7822 11358 238

www.burr-brown.com/Ads/micropackage-Ad.htmi
BURR - BROWN?®

Burr-Brown Gorporation
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Time (500 ns/division)

Switcher  (Vertical
-~ om" 5 W |
voltage  division) |
[
Swilcher  (Vertical |
-— OItIM 100 Mw |
noise division)

| rate the current through C2 is summed

| with I3 and the difference amplified by
A3. A3’s output clamps the base cur-
rent of Q1, stopping its rise—in turn
stopping any rise in Q1's current—and
forcing the switch voltage to fall at a
controlled rate.

When Q1 turns off, current and
voltage must be controlled in the re-
verse order. Switch S1 flips to provide
reverse base drive, and the polarity of
I3 and 14 are reversed. Almost imme-
diately, switch current falls slightly
below inductor current. Under nor-
mal conditions this action would cause
the switch voltage to slew up, limited
only by diode and switch capacitance.
C2 senses voltage slew and A3 con-
trols switch base drive, limiting
switch rise time. Switch current re-
mains essentially constant during
voltage slew.

When switch voltage reaches the
level where the catch diode turns on,
switch current normally drops rapidly.
This action ereates fast B-field tran-

| sients around the switch, diode, and
| output capacitor lines. Al and C2

“The magic in the design

of this switcher is the
local feedback loop

each power switch
operates in.”

come into play at this time. They sense
the decreasing switch current and
control the base drive via A2, forcing a
controlled decrease in switch, diode,
and capacitor current. The phenom-
ena described here is best understood
with a figure showing relative switch
waveforms operating with controlled
switch drive. Current and voltage-
slew limiting do not occur simultane-
ously. One must take over after the
first is completed. This function de-
mands a very fast-responding control
loop to avoid crossover glitches that
would create additional noise spikes.
These four oscilloscope pictures

Switch voltage

Slew limiting

Time

| N—

| 3. The current and voltage slew-rate-limiting circuits on the LT1533 do not operate at the same
time. At turn-off, the current limit goes first, followed by the voltage limit.

a. Switching noise (lower frace) is reduced to virtually zero (d) from over 400 11V (a) by decreasing the slew rate (upper trace).

were taken at four different switch
slew rates (upper traces) ranging from
over 100 V/us (a) to 10 Vius (d) (Fig. 4).
In Photo A, the noise is over 0.4 mV
peak. Cutting the slew rate has re-
duced it to below 0.050 mV peak, which

is about the equivalent of the noise |
from a 50-Q resistor in a 100-MHz |

bandwidth.

Like most converters today, the
LT1533 carries a full suite of self-pro-
tection features. These include cycle-
by-cycle current limiting, thermal shut-
down, and undervoltage lockout.

While Figure 1 shows the output
connected to the positive-voltage feed-
back pin, this converter can handle
negative output voltages by bringing
feedback from the output to the nega-
tive-voltage feedback pin. Tying the
Duty pin to ground overrides the
PWM and other control circuits, and
produces a 50% duty-cycle waveform
at the collectors of the power switches.
Slew-rate control, however, is in effect.

An internal linear regulator lets the
the LT1533 run off 2.7 V to 25 V, and it
typically needs 9.2 mA from the supply
rail. Under shutdown conditions it typ-
ically needs less than 20 pA.

PRICE AND AVAILABILITY

The LT1533 comes in a 16-lead SOIC. De-
vices are avatlable rated for commercial and
industrial temperature range operation.
Pricing in quantities of 50,000 starts at
$3.75.

Linear Technology Corp., 1630 McCarthy

Blvd., Milpitas, CA 95035; contact Jim Mac-
Donald, (408) 432-1900, ext. 2361. CIRCLE 525
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Lrower,

Isolated DG/DC Gonverters

MTIFS108 Million Hours
/

/4

y .

slandard
Package

Power as a Component FEATURES

DCPO1 is the first isolated DG/DC converter family in industry standard * Indefinite Short Circuit Protection « No Derating
JEDEC plastic package. This is power in component packaging and is ideal N o . .

for high volume PCB assembly—use standard processing and handling— =G A G U B
no special reflow soldering techniques required. And, it features a low * Remote On/Off * 14-Pin PDIP
profile—only 0.15" (3.8mm). DCPO1 is perfect for point-of-use conversion,
digital interface power, ground loop elimination, data acquisition, plus
industrial process control and instrumentation applications.

* Synchronizable

(800) 548-6133

Products Vi Vour Efficiency Isolation Switching Package FAXLINE#
DCP010505P 5V 5V 711% ___1000Vrms  400kHz 14-PinPDIP 11336
DCPO10512P 5V 12V 72% 1000Vrms 400kHz 14-PinPDIP_ 11366

| DCPO10515P 5V 15V 73% 1000Vrms 400kHz _ 14-Pin PDIP 11367
DCP010505DP 5V +5V 1% 1000Vrms 400kHz 14-Pin PDIP. 11336
DCP010512DP 5V +12V 12% 1000Vrms ~ 400kHz 14-Pin PDIP 11357
DCPO10515DP 5V 15V 75%  1000Vrms 400kHz 14-PinPDIP 11356
DCP011512DP 15V +12V 76% 1000Vrms 400kHz ~ 14-PinPDIP 11382

| DCPO11515DP 15V +15V 76% 1000Vrms 400kHz 14-Pin PDIP 11382
DCPO12405P 24V SV et OIS e 1000Vrms 400kHz 14-PinPDIP 11383
DCP012415DP 24V +15V 76% 1000Vrms 400kHz 14-Pin PDIP 11383

www.burr-brown.com/Ads/DCP01-Ad.htmi BURR - BROWN?®

Burr-Brown Corporation

=

Burr-Brewn 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/
Distributors: Anthem: (800) 826-8436 « Digi-Key Corp: (800) 338-4105 » Insight Electronics: (888) 488-4133 « J.1.T. Supply: (800) 246-9000 « Sager Electronics: (800) 724-3780 + SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS

CONFERENCE PREVIEW

RF And Analog Dominate This Year's
[European Solid State Gircuits Conference

: Presentations From 20 Countries Examine
\ Leading-Edge Device Developments.
!
!

|
' Peter Fletcher
t has been 20 years since the annual

I European Solid State Circuits Con-
ference (KSSCIRC) was held in
Southampton, England. Back then, the
focus was very much on the digital
world of data processing and related
topics. At this year’s conference (ESS-
CIRC 97), a large proportion of papers
selected for presentation, both orally
and in poster sessions, relate to radio-
frequency (RF) and analog topics (see
the program grid).

Some 72 oral and 23 poster-session
papers were selected from a total of 185
submissions. In addition, there will be
talks from eight experts in diverse
fields of topical interest. Papers come
from 20 countries and four continents,
25% of them outside Europe. Technical
Program chairman W. Redman-White
points out that a noticeable feature of
the conference is the large number of
papers covering both analog and digital
topics that relate to communications
and high-frequency applications.

The conference takes place at
Southampton University, Sept. 16-18.
On Monday, Sept. 15, there’s a work-
shop on “Hardware and software code-
sign” and a tutorial on “RF receiver de-
sign.” On Friday, Sept. 19, another
codesign workshop on “Low-power
and low-voltage design” will take place.

Jean-Marie Laporte from the Open
Microprocessor System Initiative
Management Office (OMIMO), the or-
ganizer of the workshop, says that one
accepted definition of “system level in-
tegration"—devised by market ana-
lysts at Dataquest—is an IC with one
computer engine, “significant” on-chip
memory, and over 100,000 used gates.
He comments, “Devices that are cur-
rently being developed make that defi-
nition look pedestrian.”

Laporte’s more modern definition is
that of a device that crosses the boarder

between being a “logic IC” and an “inte-
grated system” when it contains a sub-
stantial amount of embedded software.
“This seemingly simple addition causes
many problems, since it changes the
whole development paradigm,” he as-
serts. He maintains the inclusion of soft-
ware forces the deployment of “code-
sign”—the concurrent development of
hardware and software to allow the
proper management of the time it takes
to bring such a product to market.
Seven papers in Monday’s codesign
workshop are followed by a session
where audience and presenters discuss
practical issues of codesign deployment
and application. Topics include an
overview of current design philoso-

ESSCIRG '97 TECHNICAL PROGRAM

Time and day Sesson

Mon. Sept. 15

phies and techniques, the use of code-
sign principles in the development of
reconfigurable computers, and reuse of
hardware and software intellectual
property (IP) objects.

Two papers will cover practical as-
pects. One sets out problems encoun-
tered during the design of a GSM tele-
phone baseband processor chip with
both RISC and DSP cores. The other
describes the successful application of
codesign techniques to an embedded
solid-state system for a complex
telecommunications application. A final
paper will look at some of the design
tools that are available for deployment
in codesign projects.

In a parallel tutorial session, RF de-
sign aspects will be thoroughly thrashed
out under the leadership of Peter Mole
of Nortel, U.K. He says that circuits that
were hitherto considered the exclusive
domain of GaAs ICs are now within the
capabilities of high-performance silicon

Session Session

Workshop: Codesign (10:00 a.m.-12:15 p.m. and 1:30-3:00 p.m.)

Tues. Sept. 16
9:15-10:00 a.m.

10:30 a.m.-noon
(1:45-2:15 p.m. for

1.1
Low-frequency analog |

session 1.1) 8 oy

2:30-3:40 p.m. 1.2
OicillqtorE and 7PELS -

Wed. Sept. 17 2.1
9:15-11:00 a.m. RF analog |

11:15a.m.- 2.2

12:15 p.m. RF analog Il
2:45-4:30 PM. 1 2.3

gy _RF analog Il

Thurs. Sept. 18 3.1

Invited paper

Taking DRAM from 4 Mbytes/s to 4 Gbytes/s

13 1.5
Data converters | Digital communications
circuits
14 1.6
Mixecj-signal systems | Logic circuits |
24 27
Data converters I Memories |
(to 10:30 A.M.)
25 2.8
Neural and fuzzy logic Memories/DSP
(from 10:55 a.m.)
2.6 29
Sensor interfaces | | Low-frequency analog Il
3.5 39

Analog filters |
(to 10:30 a.m.)

3.6
Analog filters |
(to 12:30 p.m.)

3.7

Modeling and matching |

3.8

| Modeling and matching Il

9:15-11:00 a.m. Oscillators and PLLs Il
11:15a.m.- 3.2
12:15 p.m. Oscillators and PLLs It
2:45-3:30 p.m. 3.3
Sensor inleriaoes 1} A
4:05-5:00 p.m. 34 <l
~ Sensorinterfaces Il | Moc
Fri. Sept. 19

DSTP architectures
(to 10:30 a.m.)

3.10
Mixed-signal systems Il

3N
Logic cirgqi{s 1]

3.12
Logic circuits 1

Workshop: Low power/low voltage (8:30 a.m.-12:15 p.m. and 2:00-3:30 p.m.)

l
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Status/
O Shutdown
1/0 Pin

0 to 750mA
Adjustable
Current Limit

0PA547—simple to use and it packs power with a peak
output of 750mA (500mA continuous). It's ready-made for
driving heavy loads such as motors, valves, solenoids, speakers,
or as a programmable V/I source.

OPA547 simplifies your high power op amp circuits. It operates
on up to +30V dual supplies or a +60V single supply. Input
common-mode range extends to (and slightly below) V- to
simplify single supply circuits.

More Control

OPA547 gives you more control over your high output current
circuitry. Current limit and thermal shutdown protect it from
overload. A single low power resistor, potentiometer, or a
programming voltage sets the current limit. A fogic output signal

Burr-Brown Corporation

on the status 1/0 pin tells you if thermal shutdown has occurred.
You can even apply a logic signal to this same pin to shut down
the amplifier, forcing the output stage to a high impedance state
and reducing the quiescent current. The easy-to-use OPA547 has
the options you need to control your high power loads.

Key Specifications

* Qutput Current...................... 750mA peak, 500mA continuous
* Qutput Voltage at 100mA................... ( V-)+0.8V to (V+)-1.5V
* Supply Voltage.........ccoooeveererercrenenenne 8V to 60V single supply
@ SIBW RALE......oeveeerceee et 6V/ys

* Packages: 7-lead DDPack surface mount and 7-lead T0-220
* Priced from $4.08 in 1000s

www.burr-brown.com/Ads/0PA547-Ad.html
BURR - BROWNZ?®

Burr-Brown Corporation « P.O. Box 11400 « Tucson, AZ « 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « http://www.burr-brown.com/
Distributors: Anthem: (800) 826-8436 » Digi-Key Corp: (800) 3384105 + Insight Electronics: (888) 488-4133 « J.1.T. Supply: (800) 246-9000 » Sager Electronics: (800) 724-3780 » SEMAD (Canada): (800) 567-3623
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NEW DESIGN
PROVIDES
EXCELLENT
COOLING

900-2000 Watt,
Multi-Output,
AC-DC Power Supply

Introducing the
STF 2000.

Cooling air follows a
Straight-Through-Flow (STF)
path unimpeded by components
or output cables. -20°C to 70°C
operating temperature.

Standard Features:
* High Reliability
« Power Factor Correction (PF()

* High Performance 60-300 Watt
plug-in modules

* Up to 8 parallelable outputs

* Rugged construction

+ Full set of control signals

« ACFail, DC OK, Power-On Reset

Tracewell Power also manufactures
a complete series of standard and
custom power supplies, including
VXI,VME, and PCI.

TRACEWELL

Vi iroweEnR
150 9001
567 Enterprise Drive Certified

Westerville OH 43081

800-811-1480

FAX: 614-847-9316

READER SERVICE 166

THITIEN ESSCIRC PREVIEW |

bipolar technology. Also, fine-line
CMOS processes also are capable of pro-
ducing ICs suitable for RF applications.

Mole explains, “The tutorial is aimed
at looking at what performance is re-
quired in the receiver of a modern digi-
tal radio and what circuit design tech-
niques are needed to implement key
low-noise amplifiers (LN As) and mixer
blocks in both silicon bipolar and CMOS
technologies.” Design requirements
will be presented from the point of view
of a radio equipment manufacturer,
while design issues raised by these re-
quirements will be tackled from the IC
designer’s perspective.

Five intensive papers will be pre-
sented, covering the design of bipolar
receivers; the developments of the in-
put transconductor in a bipolar mixer;
the design of CMOS receivers; and
mixer design with special consideration
on the effects of topology on noise, in-
termodulation, compression, isolation,
and power consumption. A fifth paper
will be forthcoming under advisement.

At week’s end, Joe Borel of SGS
Thomson Microelectronics will lead an-
other workshop on designing for low-
power and low-voltage applications.
There will be six papers followed by a

panel discussion on the CAD issues ‘

raised by trends in analog and digital
low-power design. Topics will include
advances in translinear devices; the
possibilities and limitations of sub-1-V
operation of CMOS devices for very
low-power circuits; low-power RF de-
sign; the design of a digital signal
processor for operation at 1 V; high-
level low-power design methodology,
and power estimation of reconfigurable
IP blocks.

Full conference details and accomo-
dations can be obtained from the Local
Secretariat, ESSCIRC "97, Dept. of
Electronics & Computer Science, Uni-
versity of Southampton, Southampton
Hants S017 1BJ, U.K.; +44 1703 592733,
fax: +44 1703 593029; e-mail: jlc@ecs.
soton.ac.uk. Details also are available
on the conference’s World Wide Web
site at http://wunc.esscirc.org. Atten-
dees can make arrangements on-line
at http:/hwww.webc.co.uk/conference.

How VALUABLE CIRCLE
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SLIGHTLY 531

ReACH THE MosT
POWERFUL BUYING
AUDIENCE IN
OEM
EILECTRONICS
WORLDWIDE

If you read Electronic Design and want
to reach subscribers with a direct mail
or telemarketing campaign, we can help.
One of our in-house experts will work
with you to select lists tarketed especially
for your products or services.

100% of Electronic Design subscribers
are involved in the design and
development of electronic products.
Select Buyers and Specifiers in virtually
every product category! Also select by
Job Title, Employment Size, Job Function,
Geography, and Business/Industry.

BPA audited and guaranteed 99%
deliverable. Call your advertising
representative, or call 216-696-7000 and
ask for the List Department. Fax requests
to 216-696-6662. Ask for your FREE 74
page Penton Lists Catalog.
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DESIGNED - 0 PERFORM VUGS low-volrage logic meets the demands af

the latest and fastest applications. Its advanced design can deliver
2.0ns speed, uses less power, and provides smoath translation down
to 1.8V. The VCX family provides the most papular logic functions,
out-performing existing CMOS solutions as a memory and address
driver, clock driver or bus-oriented transmitter/receiver. Produced
with advanced CMOS technology, VCX logic’s high speed, low

power and low noise characteristics make it a versatile, effective and
VCX 74VCX16244 highly reliable long-term solution for today's leading-edge designs.
SPECIFICATIONS™

* 1.8V-3.6V Vc supply operation ) 3
*3.6V-tolerant inputs and outputs true alliance amang Matorola, Toshiba and Fairchild Semiconductor,

VEX logic is brought to you by the Low-Voltage Logic Alliance, a

*tip who are enabling vour designs today with VHC, LCX and LVX.
1.8ns @ 3.3V V¢ The Alliance is dedicated to setting industry standards for advanced
2.0ns @ 2.5V Ve
3.5ns @ 1.8V Ve

* Power-off high impedance inputs and outputs

* Output Drive (Igy/lgy) (min)
+/-24mA @ 3.0V Vs
+/-18mA @ 2.3V V¢
+/-6mA @ 1.8V VCC 1

SDVANTAGES

, * Fastest CMOS logic available

| * First logic family specified for 1.8V operation

| * Low EMI and ground bounce

* Low power consumption '
* Over-voltage tolerant to 3.6V

THE L
LOW-VOLTAGE

LOGIC ALLIANCE

low-voltage logic products from unified specifications, to provide a

reliable supply of interchangeable products for our customers

To learn more about VCX logic, call 1-800-438-9186

TBEHLIEN « TR Bo i nL or visit our web site at: www.lvlalliance.com.
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50 MIPS 8-bit MCU

Superior Performance.
Clocked at 50MHz and
executing nearly 50 MIPS,
the SX can accomplish in
software what other MCUs
attempt to provide in fixed
hardware. Imagine designing exactly the on-chip peripherals you want in
software! High MIPS, jitter-free interrupts, and flexible 1/0’s are there to
help you close the gap between hardware speed and software flexibility.

The Scenix Semiconductor

SX at 50 MHz is the fastest
8-bit MCU on earth.

Familiar Grounds. While the SX is an all-new MCU, it is designed for pin-
and object code-compatibility with the popular PIC 16C5x series from
Microchip. We've boosted CPU performance ten times, added clean
interrupts and new instructions, made the I/O’s very flexible, and left
paths open in the architecture for higher pin counts and analog blocks. If
you're familiar with the 'Sx series, you've got just a few new things to
know, and you'll be on your way.

e High Speed

DC-50MHz operation
Features Turbo mode yields 1 instruction per clock (branches 3)
Half the consumption per MIPS of competitive devices
¢ In-System Development
In-circuit programming via OSC pins
SX-18 Single-step and breakpoint debugging via OSC pins
E?Flash rated for 10,000 cycles
medt GEWe e Interrupts
FLTE VI e Hardware context save of PC, W, STATUS, and FSR
e N I litter-free interrupt response to RTCC rollover (3 clocks)
A7 12p res RB pins provide interrupt/wakeup-on-change
A Qe 11p RES by St I G
rests  10p PBs Deterministic interrupt recovery time

o Flexible I/0
Al pins individually programmable as inputs or outputs
Inputs are TTL or CMOS level selectable
All pins have selectable internal pull-ups (~20Kw# to VDD)
RB and RC inputs each selectable as Schmitt Trigger
AN outputs capable of sinking and sourcing 30ma
RA outputs have symmetrical drive (same Vdrop +)
Analog comparator on RB (RBO out, RB1 in-, RB2 in+)
e Component Reduction
Internal oscillator (off, 4MHz  2°7 + 8%)
Built-in brownout detector (off, 1.5V, 2.5V, 4.0V)
e Additional
E?Flash code memory - 2048 x 12
RAM - 136 bytes
Selectable 8-level hardware stack
Code memory is run-time readable (lookups & ‘98 UL)
Nine new instructions for increased code efficiency
SX-18 is $3.24 and SX-28 is $3.49 @ 1,000 units
Low power, low EMI operation
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SCENIX

Scenix Semiconductor, Inc. e http://www.scenix.com
3140 De La Cruz Bivd., Suite 200 » Sarta Clara, California 95054 USA e (408) 327-8888, fax (408) 327-8880

PIC and Microchy are reqistered trademarks of Microchip Technclegy, Incorporated.

Friendly Developmen
Environment. Parallax’
SX Development Systen
provides a snappy way tc
develop fast assembly
language applications fo
the SX microcontroller. The easy-to-use environment includes an integrate
text editor, assembler, and debugger. With a single keystroke, you car
assemble, download, execute, and debug your project.

Parallax’s SX Development

System provides in-circuit
programming and debugging.

Elegant hardware. The SX hardware provides full-speed emulatior
including breakpoints, single-stepping, and asynchronous breaks - all whil
using your target circuitry over the entire voltage range. No funny stuf
with ICE’s, bondouts, and power supplies. You simply build your targe
board with a 4-pin header routed to the VSS, VDD, 0SC1, and OSC2 pins o
the SX chip. You'll get faithful emulation using whatever crystal, resonatol
or RC clock circuit you implement. The SX hardware tool is as simple as i
sounds: a 0.5” x 1.5” module with a 4-pin female socket, 6’ of miniature coa:
cable, and a DB-9 host serial connector. When your project’s done, you'vi
already got a production programmer.

Easy Instruction Set. Parallax has pioneered tool support for thi
PIC16C5x family since 1991. Our simple dialect of assembly language ha
made it easy for many people to master the PIC. Since the SX is designed t
be an object code-compatible superset of the PIC16CSx, it is perfect!
suited to inherit the Parallax dialect. Aside from several new instructions ti
support new op-codes, we've added conditional assembly and macros.

Low Cost Development Tools. Parallax’s SX Development System ($199
consists of the SX/E hardware, a demonstration board, two SX chips, Pt
software, and a manual. Technical support is included. The SX Developmen
System will be displayed at upcoming trade shows.

Request ¢ Web access at http://www.parallaxinc.com
e E-mail your postal address to sx@parallaxinc.com

Data Sheets e Call us at (916) 624-8333

e Visit Scenix Semiconductor and Parallax Inc. at trad

shows and attend our technical presentations.

San Jose Convention Center @ Wescon'
September 29 to October 2 e
Booths #2019 and #2021 Ic Expn

Santa Clara Convention Center
November 4 to 6, 1997

Booths #5405 and #5407

EMBEDDED
SYSTEMS
CONFERENCE

PARALAX 7
/\

Parallax, Inc. o hitp:/fwww.parallaxinc.com

3805 Atherton Road Suite 102  Rocklin, California 95765 USA e {916) 624-8333, fax (916) 624-8003

Sky image copynght © 1997 PhotoDisc, Inc
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The Series 95 is part
of Grayhills family

of surface mount and

Grayhill’s Series Series 95 Tact Switches provide access for any
thru-hole DIP 95 switches configuration, individual design flexibility, and two
mounting styles. That’s ideal to help you make the

switches. 1SO-9001 offer the lightest most of precious PC board space.
weight, smallest v \g :
certified, Grayhill sizes and most And if that's not enough, the Series 95 Tact Switches

are provided in tape and reel packaging—2000
switches in each reel.

positive “feel” of
any tact switch

manufactures to

Plus it offers you: SPST circuitry; three sizes:

11.5mm square, 6.0mm square, and 6.9mm x 3.5mm

square; in-board process-sealed right angle design;

process compatibility to 260°C; design and compliance
to 1IS0-9001 and US Mil Specs.

Industry and
Military Standards

to assure quality
It’s performance and reliability you'd expect
and reliability. ; from the world leader in DIP switch
products. To learn more, phone or fax
Grayhill and request Catalog #1, our
comprehensive product line catalog,
or view the most current
product information on
the Grayhill Web site at

’
y y www.grayhill.com.
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A .II 561 Hillgrove Avenue Internet: hup://www.grayhill.com
ray 4 LaGrange, Il. 60525-5997 DATAL ® R E 88 Faxback Info 1-800-244-0559
USA Phone: 708-354-1040 Fax: 708-354-2820

L4
’,

7

An ISO-9001 Company




P~
o
o
=
~
20
P~
—
w
=2
Q
=2
X
~
=z
=
v
)
a
=
=
o
o
2
—
]

TECH INSIGHTS

HIGH-CAPACITY DRIVES: DVD

We’ve Seen The Future,
And It Lies In DVD

DVD Offers A Capacity That’s Near 10X Over CD-ROM
In Its First Implementation, With Even Higher Capacities
Just Over The Horizon.

Richard Nass

VD—it has the potential to replace the exist-
D ing tens of millions of CD-ROM drives as well

as the tens of millions of VCRs. But the big
question is, when? The first PC-based drives are
starting to ship and the consumer models are al-
ready on the shelves.

Many consider DVD to be the replacement for
CD-ROM. Considering its specifications, that
seems like a likely scenario. However, CD-ROM
makers aren’t resting on their laurels. In fact, those
drives continue to evolve at an astounding pace (see
“CD-ROM Designers Forge Ahead,” p. 58).

CD-ROM offers a 650-Mbyte capacity, com-
pared to 4.7 Gbytes for
the first generation of
DVD. DVD will quickly
evolve to 9.4 Gbytes, as
drive makers learn to
utilize both sides of the
disk. There’s also an 8.5-
Gbyte double-layer
specification in the
works that would
evolve to 17 Gbytes
when both sides of the
sides are used.

Like CD-ROMs,
DVD drives will find a
place in both PCs and
consumer-electronics
boxes. Hopefully, by
then, most of the politi-
cal issues that have
plagued DVD to this point will be behind us (see
“DVD Must Conquer A Whirlwind Of Issues,” p.
54).

In the PC-based units, drive and system makers
agree that further integration is required to make
the DVD drives more cost effective. The same is true
for the consumer units, which can be had for around
$500. Widespread acceptance will come when they
hit around $200. According to most estimates, that
price drop should occur by the end of 1998,

There are essentially three types of DVD im-
plementations. One is the complete hardware so-

SPECIAL
REPORT

Art Courtesy:
Toshiba

lution, where all the audio and video decoding is
handled by dedicated hardware. The second is the
hardware-assist method, where a general-pur-
pose processor handles all or part of the decoding.
An example of this implementation is an MPEG
decoder working on the video portion while the
host CPU is dedicated to the audio data (MPEG-2
is the chosen compression algorithm for DVD
data). The last implementation is the software-
only version, where all the decoding, both audio
and video, is run on the host CPU.

The software alternative is by far the most
cost-effective, as it takes advantage of hardware
that’s already resident
in the system. How-
ever, it requires most
or all of the host CPU’s
bandwidth. In extreme
cases, the processor is-
n’t powerful enough to
handle the DVD data
streams. In these
cases, the video can be-
come fuzzy, jerky, or
unsynchronized with
the audio. In most in-
stances, a higher-end
Pentium II micro-
processor would be re-
quired, and the video
shouldn’t contain any
“killer bit streams.”
Otherwise, the video
quality could be jerky, where fewer than 30
frames/s can be displayed.

There are some applications that are suited to
software-based DVD, where video quality isn’t of
the utmost importance. Zoran Corp., Santa Clara,
Calif., offers a software flavor of DVD called Soft-
DVD. According to the company, SoftDVD can be
a viable solution when bundled with the Pentium
I1-equipped systems that will be available by the
end of the year.

The MPEG committee designated a series of bit
streams that are designated as killer bit streams,
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which are used for evaluation pur-
poses. They typically require a huge
i amount of overhead processing and
| additional memory bandwidth to
! maintain the 30-frame/s rate as well as
| the synchronized audio and video. The
| most common killer bit stream is one
‘ where a large amount of motion vec-

tors are passed from one frame to an-

other.

rector of engineering for DVD Prod-

ucts at LSI Logic, “The way the
disks are encoded, you can’t control
what the bit streams are going to
look like when they come off the disk.
They can come off as relatively nor-
mal streams for most of the disk, but
for a high-motion sequence in a
movie, all of a sudden the player
breaks up. The software solutions
will have a hard time because our es-
timates show that it’s about 10 times
harder to decode killer bit streams

than normal bit streams.”

Most of the drives that are shipping
today are built with a five- or six-chip
solution. One of the top priorities of
the DVD chip vendors is to signifi-
cantly reduce that number, eventually
down to just a single chip. The drives
currently available are primarily built
with standard off-the-shelf compo-
nents and a large number of simple
ASICs.

The basic building blocks of the

[
|
[ According to Darren Neuman, di-

DVD Must Conquer A Whirlwind Of Issues

n the past year, some significant steps have been
I taken toward the implementation of DVD technology,

such as the adoption of the DVD standard. However,
progress is impeded by several major issues. For exam-
ple, since its inception, the DVD Consortium has been
stymied by the specter of antitrust. Exacerbating that
issue are signs there are factions within the group that
are working against it for their own interests. On a pos-
itive note, however, the DVD Consortium has done a
fine job of standardizing the physical aspect of a DVD
disk.

From the broader view, it has become virtually im-
possible for DVD Consortium members to discuss DVD
products, per se, because the entire group would be in
violation of antitrust laws. Hence, no one is talking
about specific methodologies required to move DVD
technology into more cost-effective systems, thereby
expanding it into the consumer, computer, and commu-
nications sectors.

As a result, chip makers have no other option but to
pick up the DVD technology ball and help the industry
move as expeditiously as possible. But even within
these ranks, there are problematic areas. So-called
“point solutions” represent the most prevalent issues
for DVD systems designers, essentially because the po-
tential for future design migration is either highly re-
stricted or nil. In these instances, chip makers are sup-
plying multichip solutions with little or no apparent
signs of advancing the technology with increased func-
tional integration or a roadmap of how their products
will evolve over time. In effect, this lack of planning
leaves the DVD systems designer high and dry.

What the DVD systems designer wants to see is a
product roadmap complete with functional integration
details based on evolving deep submicron technologies.
Such a roadmap should include the availability of a low-
cost, single-chip DVD solution combining front- and
back-end functions with a real-time audio/video Codec
chip by early 1999. Around that time, the required level
of process integration will be enough to give DVD sys-
tems designers more functional integration. Addition-
ally, the cost of DVD system electronies content, which
accounts for about 70% of the total system’s cost, will be
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lower.

Another trouble spot is DVD copy protection. Cur-
rently, though, the Copy Protection Technical Working
Group (CPTWG) is expected to look favorably on a Mat-
sushita draft to support the inclusion of watermarking
technology in all DVD systems by 1999. Watermarking
is the term coined for embedded, imperceptible, unre-
movable information in multimedia data.

In return for agreeing to the watermark provision,
the CPTWG, composed of executives from Hollywood
movie studios and computer and consumer electronics
makers, surrendered to the PC industry’s demands for
a software-based Content Serambling System (CSS).
But the catch is that PC makers won’t move forward un-
til they are granted a license to implement CSS de-
scrambling in software on a PC. Even if that oceurs,
Hollywood will be subject to hackers and the resulting
losses of major revenues from theft of their intellectual
properties. Consequently, it’s highly probable that Hol-
lywood will be reluctant to release titles on DVD media,
which, in turn, will delay the overall industry even
more.

While that particular set of issues continues to brew,
OEMs are moving forward with the hardware-based al-
ternative. Virtually all chip makers are embracing CSS-
descrambling silicon. For example, LSI Logic pairs a
standalone CSS chip with its single-chip DVD decoder.
By early next year, plans call for integrating CSS into
the audio/video decoder silicon, thus providing systems
designers more cost savings.

Perhaps the most significant issue DVD systems en-
gineers face is cutting the cost of their designs. The in-
dustry’s goal is to reduce DVD-player and DVD-PC
costs by more than 60% over the next two years. Be-
sides the eontinuing functional integration and use of
deep submicron processes, it’ll also be important for
chip makers to include in their devices wide design flex-
ibility so that systems engineers can apply those chips
in DVD-player and DVD-PC applications, as well as in
set-top boxes.

Contributed by Alain Bismuth, director of market-
ing, DVD Products, Consumer Products Div., LSI
Logic, Milpitas, CA, (408) 954-4920.
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patible, designers can develop

two similar boards aimed at
different price points.
Containing the functionality

Home theater

NTSC/PAL 16-Mbit SDRAM i

encude’r ‘ y Video

e Zoran

!Aupug DAC | ZR36700 Vaddis _1
znamzzgr:gl wiage o] Dol

S/PDIF out 1 7authent|canon =

to handle both 3D graphics
and DVD, the Mpact2 multi-
media processor hails from
Toshiba America Electronic |
Components Inec., San Jose,
Calif. As the second-genera-
tion part, the Mpact2

) | | 7200 MOPS, which allows it to |

(TC80310SB) can process

PCl bus
N
|
CPU + VGA
system memory adapter

handie MPEG-1 and MPEG-2
video, high-end wave-table
audio, 2D and 3D graphics ac-
celeration, and telephony and
videoconferencing functions.

1. A full-blown DVD encoder board can be built with the Zoran Vaddis chip ond a small number of other
components. It works with one 16-Mbit SDRAM, an NTSC/PAL encoder, an audio DAC, a decryption chip,
and a PCl bridge.

DVD drive include an MPEG video
decoder, an audio decoder, a copy-pro-
tection descrambler, a CPU,a DAC

| for the audio output, an NTSC PAL

encoder for video output, and 16 Mbits
of DRAM. The power of the processor
is dependent on the feature require-
ments of the drive. A very-low-end
box could get by with a relatively
cheap 8- or 16-bit processor. For a
high-end box, a mid-range to high-end
16-bit CPU would be required.

All In A Single Chip

A single-chip decoder, developed
by LSI Logic Inc., Milpitas, Calif.,
handles the functionality of the five-
chip solutions, including MPEG-2 au-
dio and video decoding, Dolby Digital
or AC-3 audio decoding, picture- and
letter-box decoding, on-screen
graphics, and system parsing. One of
the key features of the LSI L.64020 is
that it operates with one 16-Mbit
synchronous DRAM. This design
produces a lower overall cost com-
pared to the traditional four 4-Mbit
DRAM chips.

For the “no-compromises” platform,
Zoran also offers a hardware-based so-
lution, based on the Vaddis DVD en-
coder (the ZR36700). The part handles
the audio and video portions of DVD in
a single chip. Like the LSI Logic part,
it works with one 16-Mbit SDRAM.
The Vaddis’ embedded programmable
DSP core can execute up to 40 MIPS.
To build a DVD system using the Vad-
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NTSC/PAL encoder, an audio DAC, 16
Mbits of SDRAM, a decryption chip,
and a PCI bridge (Fig. 1).

SGS-Thomson Microelectronics,
Lincoln, Mass., offers a pair of single-
chip MPEG decoders. The STi3540
and 3560 employ the company’s
patented Memory Management Ar-
chitecture, which allows for the decod-
ing of NTSC pictures in just 10.5
Mbits (12 Mbits for PAL). As a result,
up to 5.5 Mbits of the 16-Mbit buffer
are available for additional bit-stream
buffering, which helps simplify the
PCI interface.

The 3560 is aimed at high-end, full-
hardware implementations, while the
3540 is targeted toward lower cost
systems because it requires the audio
decoding to be handled in software.
Because the two devices are pin-com-

The multimedia functions are
enabled by the Mpact medi-
aware software, developed by
Chromatic Research Inc.,
Sunnyvale, Calif. Because the
Mpact2 is software upgradeable, its
features can evolve as new code is
developed.

As a DVD solution, the Mpact2 de-
livers full-screen, 30-frame/s MPEG-2 |
video, and five-channel Dolby Digital
AC-3 audio decoding. The high level of
functionality comes from the part’s
DSP core as well as the use of dual
concurrent Rambus channels, which |
allow for a 1.3-Gbyte/s bandwidth
(Fig. 2). Samples of the Mpact2 are
available now, with production slated
for October.

Toshiba America’s Consumer Prod- |
ucts Div., Wayne, N.J., also is responsi-
ble for a consumer-level (non-PC)
DVD player. The SD2006 contains
outputs for S-Video, component video,
AC-3 digital audio, and standard ana-

ol -

______________ |
; Options | | Audio/modem :
i = I Audio headers 1 ,header i
| T | 1
' S/PDIF output o :L—-”-—lu ik :
' re-| LB, DAC | | :
| S-video output NTSC |1 I N1V tuner I
I NTSCoutput soceder || ; Mo !
| = o - - e I

NTSC input NTSC |
: — | decoder |' | Mpact2 g I I § :‘:,“"‘

RGB output - =

7 PCI connector |

2. The Mpact2 chip can be used as both a DVD solution and a 3D graphics subsystem. For the DVD
portion, it delivers full-screen, 30-frame /s MPEG-2 video and five-channel Dolby Digital AC-3
dis chip, designers need only add an | audio decoding. The high performance comes from the use of dual concurrent Rambus channels.




SIEMENS

s your optocoupler

an accident waiting

to happen?

Don't fall for low-quality devices.

You can't afford optocoupler failures

in your designs. That's why Siemens
has pioneered advanced manufactur-
ing procedures like over/under double
molding to maximize coupling efficiency
for high transfer ratios and low current
applications. This ensures volume
capacity — and the specifications to
meet your circuit needs.

Get the tightest performance
specifications available.

Even on duals and quads, our
devices have 2:1 min/max CTR
ranges. And our products are UL
recognized while meeting all
international approvals, including
IEC950 requirements.

150

Current Transfer Ratio (CTR) Ranges

A - K K ¢
4-Pin Single | SFH615A | X | X | X | X
FH617A | X | X | X | X
FH6156 | X | X [ X | X
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[ X | X 1 X
XIXIXx|X
8-Pin Dual | ILD615 X|X|X|X
16-Pin Quad | ILO615 Qo D ol MY

A : 40 min-80 max
B : 63 min-125 max

C : 100 min-200 max
D : 160 min-320 max

So call today for your free
Siemens Optoelectronics databook.
Ask for Ext. 4, Lit Pack #M23A003.

And safeguard yourself against
optocoupler accidents for good.

1-800-77-SIEMENS

http://www.sci.siemens.com
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BRI H G H-CAPACITY DRIVES: DVD

log audio. Like its PC counterparts, it E
can handle multiple aspect ratios, mul-
tiple languages, and clear slow motion !
]
:

One of the first systems to ship with

a DVD drive iz the Destination, {rom
Gateway 2000 Inec., North Sioux City,
S.D. The Destination Big Screen
PC/TV employs a traditional PC ar-
chitecture as well as a eable-compati-

ble tuner for connection to other video
sources such uas laser-disk players,
game machines, or VCRs. Gateway's
DVD solution, which plays DVD, stan-
dard audio CDs, and CD-ROMs, takes

CD-ROM Designers Forge Ahead

the DVD manufacturers are breathing right down

their necks. In an effort to hold off the competition,
the CD-ROM designers continue to push the perfor-
mance envelope. Two examples are proof of that phe-
nomena: the OTI-9220 four-in-one controller from Oak
Technology Inc., Sunnyvale, Calif., and the AIC-9570
Ultra ATA controller from Adaptec Inc., Milpitas, Calif.

The OT1-9220 actually rolls a pair of industry-leading
components into one die. It’s based on the Oak OTI-912
controller and the Sony CD-DSP processor. As a result,
engineers have an easy migration path from previous
designs. To further simplify that process, hardware ref-
erence designs are available with firmware.

The OTI-9220 packs four functions into one IC. It
contains a CD-ROM decoder, a digital-signal processor,
a digital-to-analog converter, and a digital servo con-
troller. In addition, it also holds an IDE/ATAPI inter-
face and a 128-kbyte (64 kbits by 16 bits) DR AM buffer
(see the figure). The chip supports constant-angular-ve-
locity (CAV) drives at peak data rates up to 20X. Such
transfer rates are

The CD-ROM makers are starting to feel the heat—

50X throughput. The part supports the ATAPI inter-
face, as well as the Ultra DMA protocol, which enables
host data transfers up to 33 Mbytes/s (double the stan-
dard ATAPI rate). The move to 50X was made possible
by the use of on-the-fly error correction, a high buffer
bandwidth, and automated ATAPI commands. Inte-
grating the error correction directly into the controller
increases the data reliability while reducing overall sys-
tem cost.

One of the key features of the AIC-9570 is that it pro-
vides a migration path to higher performance inter-
faces, including SCSI and IEEE 1394 (Firewire). The
firmware that’s bundled with the Adaptec part was de-
veloped in a modular, scaleable fashion. As a result, de-
signers can port the code more easily, while moving
from a 24X drive to a 50X model. The firmware is based
on a single-processor, 24-MHz design with a user-config-
urable EPROM.

A technique that's called Adaptive Audio Steaming
allows the CD-ROM drive to read audio and graphical
data at equal speeds, up to 50X. Traditionally, drives

had to slow down

attainable because to 1X to read the
the controller sup- c CD-ROM disk ) Audio audio data. The
ports the PIO spinning up and
Mode 4 and Multi- | | ﬁ Opticat head . spinning down of
word DMA Mode 2 opiae the motor re-
timing require- e Actuator SR Prosmiiier 3 sulted in excess
ments of a 120-ns =S Digita wear, which is
cycle time for an sﬂ'}%‘:gf audio now eliminated.
entire 31-block Now, the excess
transfer. L data is stored in a
The IC’s DSP buffer until it’s
uses the servo er- needed by the
ror signals as feed- 0T1-9220 16 bis host.
back data to prop- Traskii e The AIC-9570
erly position the = chip supports two
Oﬁtifalkh’?}ld ol\'er }?f)xgory cli:ylf)esﬂ
the disk. The algo- pel ) and fast-
rithms run on the t page-mode with a
DSP also allow the —— 16-bit-wide inter-
head to quickly e ] face. The wide in-
jump from track to terface improves

track upon re-
quest. The amplified RF signal from the optical head is
routed from the digital phase-locked loop where the
clock signal is extracted. The serial data stream is then
sent to a demodulator, stored temporarily in RAM, then
passed through the error-correction circuitry.

The second controller, the AIC-9570, tops out at a

bus utilization, re-
sulting in faster access to information and other periph-
erals. The integrated frequency synthesizer reduces the
number of clock sources needed by the controller. One
low-frequency clock source generates the high-speed
clocks needed to attain the high buffer bandwidth. It
also eliminates the need for a 1X audio clock.

v




Looking for killer FPGA design solutions that

will blow the competition right out of the
water? Count on Arrow/Schweber and
Lucent Technologies’ ORCA to deliver them.
With unprecedented speed, superior timing,
high gate usability, and extensive routing
capabilities. In fact, with so many advanced
features, ORCA FPGAs give your high-end
applications the flexibility to leap to new
levels of functionality, in all kinds of

environments.

¢ Low-power 0.35 ym/0.30 pm CMOS

* True 3.3 V devices with built-in 5 V
tolerance

* 4K-100K usable gates

4-----------------

ORCA' is making waves...

* Up to a 50% increase in Look-Up-Table
(LUT) speed for new -5 and -6 devices

¢ Up to a 20% decrease in clock-to-
output delay

Arrow/Schweber backs up Lucent's
innovative technology with the services and
support you require for fast, high-performance
FPGA solutions. Including on-time delivery, full
programming capabilities at our ISO 9002-
certified programming centers, and immediate
access to our nationwide staff of PLD-certified
FAEs and technical support specialists,

whenever and wherever you need it.

Call Arrow/Schweber at 1-800-77- ARROW.
www.arrowschweber.com

© 1997 Arrow Electronics, Inc. The Arrow/Schweber logo is a registered trademark and the Programmable Logic Source
logo is a service mark of Arrow Electronics, Inc. ORCA is a registered trademark of Lucent Technologies.
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256-kbit by 16-bit
DRAM bufter

DVD source decoder
including MPEG-2
and AC-3

Photo Current-to- $S1 33P3725 §8133C3925
dindes vnnag'e. CD-ROM/DVD dqla-path controller  |e—— ATAPI
preamplifier channel with ATAP! interface host interface
Laser "“J Serial L Stereo DAC — Left and
contral oL right audio
Focus and
tracking
ssi 33Hgg§5 ;ﬂglor ——= Focus, tracking,
Microprocessor <«—— e MLVErS sledge, and

bus interface

spindle motors

3. The Silicon Systems DV25 chip set provides the electronics needed to handle the drive-control
functions. The three-chip set includes the 33P3725 DVD/CD channel, the 33H3825 DSP servo,

and the 333925 data-path controlfer.

advantage of the Mpact media proces-
sor. The Destination displays the DVD
video in its native 720- by 480-pixel
resolution, displaying a crisp, clear
video image.

An example of the hybrid hard-
ware/software solution comes from
Sigma Designs Inc., Fremont, Calif.
The company’s REALmagic Holly-
wood DVD MPEG-2 playback card
handles the video portion, while the
audio operations are handed off to the
host CPU. According to the company,
with a system based on a 133-MHz
Pentium processor, there’s no degra-
dation of audio, video, or the synchro-
nization of the two.

Sigma Designs also has developed
an intuitive user interface to control
the DVD playback. It comes with in-
teractive menus; instant rewind; fast
forward; and search to title, chapter,
and track. It also lets the user enjoy
multiple aspect ratios—wide screen,
letter box, and pan-scan.

DVD Recording

The drives discussed to this point
are all classified as read-only, or DVD-
ROM. Hitachi America Ltd., Bris-
bane, Calif., is working on a
rewritable, or DVD-RAM, drive. The
DVD-RAM drive is compatible with

DVD-ROM, but adds the capability of

storing up to 5.2 Gbytes of information
(2.6 Gbytes on each side of the disk).
According to the company, DVD-
RAM prices will rival CD-ROM prices
by the middle of next year.

Three models will be available from
Hitachi, the GF-1000 and GF-1050,
which employ ATAPI and SCSI-2 in-
terfaces, respectively. The GF-1055 is
an external unit that connects through
a SCSI port. The transfer rate on the
Hitachi DVD-RAM drives differ de-
pending on the format of the disk em-
ployed. For example, s DVD-RAM
disk operates at 1.38 Mbytes/s, the
DVD-ROM disk runs at 2.76
Mbytes/s, and a CD-ROM disk works
at 1.20 Mbytes/s.

While the video and audio decoders
seem to get the bulk of the spotlight,
the unsung portion of the DVD drive
is the drive-control electronics. Devel-
oped by Silicon Systems Inc., Tustin,
Calif., the DV25 chip set includes the
33P3725 DVD/CD channel, the
33H3525 DSP servo, and the 33(3925
data-path controller. The set contains
the major functions required to build a
DVDdrive (Fig. 3).

Included in the 33P3725 channel are
the servo functions, an RF amplifier,
automatic gain and laser-power con-
trol, synchronization, a data slicer, and
a data-recovery PLL. The 33H3325 is
based on a Texas Instruments DSP.
Its functions include CD and DVD
control of focus, an MCU interface,
and speed control.

How VALUABLE CIRCLE
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You Are
Here

If you believe GPS receivers should be judged simply

on their ability to give your correct position,
then tear this out and put it in your pocket.
We hope you enjoy your new, complimentary,
100%-accurate GPS unit.

If you expect a lot more out of GPS, give us a call.
We can tell you where GPS technology
currently is and where it's going.

Because Motorola is leading the way.

It's not where you are. It’s where you’re going.™

A MmoTOROLA

USA 800.421.2477 EUROPE +44 (0)1628.763.260 ASIA +852 2966.4136 www.oncore.motorola.com

Motorola and \AA are registered trademarks of Motorola, Inc. ©1997 Motorola, Inc. All rights reserved.
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DESIGN APPLICATION

Design Techniques For Plug-and-Play In
“Smart Homes” And Consumer Products

Industry Puts Its Weight Behind Standards
For Networked Home Subsystems.

communications to offer im-

BRIAN MARKWATER, Intellon Corp., 5100 West Silver Springs Blvd., Ocala, FL 34482; (352) 237-7416; fax (352)
237-7616; e-mail: brianm@intellon.com
LARRY STICKLER, Honeywell Corp., 3660 Technology Dr., Minneapolis, MN 55418; (612) 951-7082; fax (612) 951-
7438; e-mail: stickler@rc.honeywell.com

can, but don’t have to be,

for household subsys-

T here is a growing market
tems that use network

System guidelines

“connected-to-the-world” su-
per-appliances and can be

Context data structures

truly diverse in the consumer

proved features of security,
entertainment, energy sav-

Commeon application language (CAL) and application layer from EIA 600

electronics spectrum.
The developers have con-

ings, and convenience. Light-

I

tributed several key concepts

ing systems are available [

Transport adaptation layers

1 for the creation of a robust

that provide a lived-in look;
professionally installed secu-

| ! |

home-systems technology.
Among the most important

rity systems are well-inte-
grated; audio and video
equipment—marketed in the
form of home theater—de-
liver value to the consumer,

Transport A Transport B Transport
(.9. CEBus) (e.0. IP and 1394} (other)
(EIA 600)

breakthroughs are:

¢ A common device language
e Transport-protocol inde-
pendence

and utility companies are

I I |

e Status, listener, and request

providing new levels of en-
ergy management choices to

objects
* Subsystem loose coupling,

the consumer.

All of this sounds rosy, but
it would be a lot nicer if these
systems were easier to in-
stall and worked together more
seamlessly. It’s also important that
these systems have the ability to
work on a fast, reliable, ubiquitous
network like the power line or at RF.
On the contrary, integration today is
achieved through expensive custom
design and installation, and the aver-
age house incorporating such ser-
vices is 5000 square feet—not the
broad market targeted by consumer
electronics companies.

A group of manufacturers have
come together to create the Home
Plug-and-Play (HomePnP) Specifica-
tion (see “Status of the HomePnP
specification,” p. XX) The intent of
this specification is that standalone
subsystems may continue to be deliv-
ered as before, but with the addition of
HomePnP features so that they may
be more easily integrated into a home-
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control system harmonized with the
activities of the occupants.

HomePnP Development

Two factors contributed to the mo-
tivation for these companies to de-
velop HomePnP. First, networked
products have a more prevalent mar-
ket presence: Whether manifested as
a digital camcorder linked to a PC, ora
lighting system that works through
the TV remote control, or an Internet
browser, the networking boom has
reached all kinds of devices. Second,
the technology pieces are in place to
allow low-cost, high-quality communi-
cations to be added to existing prod-
ucts without significantly affecting
cost. Differentiating products by the
simple addition of a network-commu-
nications capability enables new
value-added features. These products

1. Depicted is a home plug-and-play arrangement. The lowest blocks
represent the application layer and its associated common application
longuage (CAL) contained in the EIA-600 {CEBus) specification.

¢ HouseMode and State Vec-
tors
¢ Configuration processes

HomePnP is noteworthy as much
for the problems it does not try to solve
as for those it does. Transport-protocol
independence is one of the primary
goals, and the specification deals with
the application layer and higher by ad-
dressing three major functional areas.
The lowest block represents the appli-
cation layer and its associated common
application language (CAL), contained
in the openly available EIA-600 (CE-
Bus Standard), avoiding expensive
language translation gateways be-
tween products (Fig. 1) .

The context-data structures block
indicates the extensive product mod-
els that have been developed using
CALSs syntax, representing tremen-
dous industry consensus-building, by
defining the functional product build-
ing blocks for security, lighting, envi-
ronmental, energy-management, util-
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DESIGN
NOTES

The "Smart Rock”: A Micropower Transponder

Design Note 161
Dale Eager

INTRODUCTION

A“smartrock” is alocating device that is buried ata specific
site. It is interrogated by a portable source and responds
with information about its position, identification number
or any data that it has collected since its last interrogation.
Ideally, a smart rock, once placed, will wait, listening for its
interrogator, for many years, or even for decades. A smart
rock buried on a nature trail might send its identification
number to a traveler's handheld transponder, which would
decode the identification number and play a message
describing the surrounding sights. it could also be used to
direct the traveler which way to turn at a trail junction. Smart
rocks are sometimes placed along the edges of cliffs so that
interrogators built into vehicles, such as bulldozers, will
cause them to stop before they get too close to the edge.

THE MICROPOWER SUBCIRCUITS

The Oscillator

Figure 1 shows the LTC®1440implementing a micropower
oscillator. This circuit provides the references for both
voltage and frequency needed in our rock; it draws only a
few microamps of battery current.

32,768H2
WATCH CRYSTAL

VRer
Vi g 1182V 470k

\AA4

32kHz

HYS out
GND V- <
1 7 <2200
|—i EVW W
—dm 220pF | | l |
4L W o

D161 <1

Figure 1. Ultralow Power Crystal Oscillator

IF Amplifier

Figure 2 details the IF amplifier, which has a gain of 2500
at a center frequency of 20Hz. By selecting the LT1495 for
our amplifier, we can do this while consuming only 2pA.

0.1uF
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Figure 2. Ultralow Power IF Amplifier
(Gain of 2500 at 20Hz)

Power Driver

Figure 3 introduces the LTC1480 ultralow standby power
RS485 transceiver. In our rock, we only use the LTC1480
in its transmit mode, where it provides currents of about
100mA. The rest of the time the LTC1480 is shut down,
drawing a microampere of quiescent current.

coi

SERIES
RESONANT TANK

~ o161 + Fo3

Figure 3. Hefty Driver with Uitralow Sleep Current

THE SMART ROCK SYSTEM

Receiver

The 32kHz reference frequency generated by Y1 and U1B
(as shownin Figure 4) is divided by elevenin U2 and by two
in U3A to yield 1489.5Hz, the local oscillator frequency.
This LO output is applied to mixer Q3 while Q1 and Q2 are
fully enhanced, causing C4 and L1 to act as a parallel
resonant antenna. The output of the mixer, Q3, is fed into
the IF amplifier created by USA and USB, where the signal

LT, LTC and LT are registered trademarks of Linear Technology Corporation.

08/97/160

Circle No. 202



is multiplied by approximately 2500. When the signal on
U5B Pin 7 reaches 1.2Vp_p, Q4 turns on, pulling the START
signal line low.

Transmitter

Once the interrogating tone burst is over and the IF
amplifier’s output has decayed below 1.2Vp.p, Q4 stays off
and R11isallowed tocharge C11, raising the voltage on the
START node. When the threshold of the clock pin of U3B is
crossed, the Q output goes high and the Q signal goes low.
D5 quickly discharges C13, pulling the D pin of U3B low and
preventing false retriggering of U3B. D3 pulls the START
signal low, preventing an early termination of a transmit
cycle caused by IF overload. Q1 and Q2 turn off, causing C4
and L1 to form a series resonant circuit connected to the
output of U4 (the power driver). At the same time, U4 is
enabled and drives the LO frequency into the series reso-
nant tank circuit. This transmitting action continues until
R12 discharges C12 to the threshold of the reset pin (Pin
13) of U3B, at which time the flip flop is reset (Q = 3V). U4
is disabled and Q1 and Q2 are enhanced.

|7

UIA |S
LTC1440

<

TF 4

Blanking

Resetting the flip-flop causes the Q output to toggle to 3V,
which causes D3 to gointo the blocking state, releasing the
START signal from its forced low condition. Because the
delay of R13 and C13 is longer than the delay of R11 and
C11, U3B is clocked into the off state (Q = 3V, the state in
which it already exists) as the START signal goes through
the clock pin’s threshold. Meanwhile, the IF amplifier's
output is decaying from the disturbance of transmitting. It
decays to well below 1.2Vp_p before R13 charges C13 to
the threshold of the D pin of U3B. This prevents false
tripping while waiting to enable the reception of the next
interrogation signal.

CONCLUSION

Itis easy to design circuits that, when powered by a single
lithium cell, will last for years or even decades while per-
forming real-world significant functions. Linear Technology
offers an extensive line of nanopower ICs, including preci-
sion operational amplifiers, comparators, voltage refer-
ences, analog-to-digital converters and line drivers and
receivers.
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Figure 4. (Lapis Orbus Astutus)
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ity, computer, and entertain-
ment applications. Shown in
the top block are the system

for advanced home systems

guidelines that codify many
of the device behaviors nec-
essary to build installable

Request context

e >

is to provide device-installa-

Status context Listener context tion tools for more complex
[ statusobj > listener obj configurations, but not re-
quiring them for the majority

listener obj of consumers who will start

products. These guidelines
cover some difficult subjects

[ listener obj <~

that have not been previously
addressed.

small and add to their system
incrementally.

The configuration process
can be divided into three

2, Within the common application language (CAL) of the EIA-600
specification there are three formalized object types — Status, Listener,
and Request objects. In a smart-home system involving the home’s air-
conditioning system, the request causes the air conditioner to change
state which in turn is announced by the Status Object and received by
all active Listener Objects.

Single Protocol

HomePnP allows manu-
facturers to use a single-ap-
plication protocol and to sep-
arately select an appropriate,
independent, transport net-
work (there may be more than one in
the home). The application layer ex-
pects certain services to be provided
by the underlying transport. Since
HomePnP is intended to run on estab-
lished consumer electronic protocols,
such as CEBus and IEEE 1394
(FireWire), the demands on the un-
derlying transport are minimal.

Although CAL has always been an
object-oriented language, HomePnP
has formalized three object types—
Status, Listener, and Request Ob-
jects, which form the basis of inter-
subsystem interoperability through
an HomePnP characteristic; Loose
Coupling, in which subsystems report
status information to all other inter-
ested HomePnP subsystems, allowing
designs without specific knowledge of
other vendors’ products. For example,
a security system might be designed
to provide a warning if the air condi-
tioner is activated while the windows
are open. Without Loose Coupling, the
security system would have to under-
stand the cooling system in enough de-
tail to interrogate it.

With Loose Coupling, the security
system simply includes the appropri-
ate Listener Object from the environ-
ment monitoring which, by default, re-
ceives reports from the air
conditioner; allowing the security sys-
tem to use this information—or not—
according to its own design.

In the above example, the cooling-
mode status change may have re-
sulted from direct-user input or a
timer expiration. It also is possible to
effect a status change over the net-
work through a Request Object. In
this example, a PC may include an en-
vironment Request Object that is
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loosely coupled to the air conditioner
and can activate it by transmitting a
message using its own application
software. The request causes the air
conditioner to change state which, in
turn, is announced by the Status Ob-
ject and received by all active Lis-
tener Objects. Such connections are
depicted using icons (F'ig. 2).

Another important tool for home-
system integration is the notion of a
State Vector; in particular, one titled
House Mode that reflects the user’s
operating goal for the house, which is
shared by subsystems. The informa-
tion for these veetors is abstracted
from the details of the subsystem and
is hierarchical, with the first defining
element of the House Mode being the
state, which can be Occupied, Unoccu-
pied, or Uncertain, and the second be-
ing probability, with the two possible
values of certain and probable. The re-
maining three elements are house-
state modifiers that add increasing de-
tails to the desired operating state of
the house.

The hierarchical nature of House
Mode is reflected in the fact that a lis-
tening device can parse the vector and
operate at its own level of understand-
ing. Even though the Status Object
may be reporting a House Mode as oc-
cupied: certain: asleep: 55 minutes re-
maining, the lighting subsystem may
operate some lights based solely on
the occupied versus unoccupied state.
Another subsystem might make use of
the full vector to warm the house be-
fore the occupants awake.

Installation And Configuration
The remaining area in which the
HomePnP design has paved the way

phases. The first configures
devices for basic communica-
tion dealing with the “leaky”
nature of the two most popu-
lar media: Power-line carrier
and RF. Because packets
from one house could poten-
tially be overheard by devices in a
neighbor’s house, special handshaking
steps are taken to avoid house-to-
house interaction.

The second phase allows devices
that contain Status Objects to ask the
network for a unique instance number
to assign to that status, necessary for
cases where there may be more than
one provider of a status. For example,
consider a clock that is available on the
network and a second time provider is
installed. The second provider gets
the chance to ask if there is another
clock, and when the first declares its
presence, the new provider asks for
the next instance to become the sec-
ond provider of time.

The third configuration phase al-
lows devices containing Listener Ob-
jects to ask for the availability of
matching status objects, constituting
what HomePnP calls automatic bind-
ing. Continuing the clock example, a
VCR containing a time Listener Ob-
ject is installed after the above refer-
eneed clocks are on-line. During con-
figuration, the VCR broadcasts a
query for available time providers
and, generally, it would bind to the
first instance of time; the query can
contain qualifiers, however, so that the
listener can bind to a particular type of
provider. For example, the VCR
might first ask for direct-broadcast-
satellite-time before accepting any
time that is available.

Other topics being dealt with by
HomePnP are:

e Grouping products: Geographical
zoning, scenes, and even multifamily
dwellings are to be covered.

¢ Scheduling: One of the better utili-
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ties of networked products is the abil-
ity to schedule events. HomePnP will
provide detailed data structures and
editing techniques.

e Locking: One of the tools that Home-
PnP will provide is the ability to lock
all or part of a device for certain opera-
tions. Locking is important, for exam-
ple, to prevent a product from inter-
fering with a complicated schedule
creation that is taking place over the
network.

e Security and privacy: Applications
require several levels of security com-
mensurate with the protection needed
and the complexity that can be af-
forded. At the more robust end of the
spectrum are utility energy-manage-
ment systems and security systems,
usually requiring both authentication
and encryption. Convenience products
typically need only simple anti-spoof-
ing protection. HomePnP will address
the security issues in detail.

e User interface: Another advantage
to be gained from networked products
is the ability to create distributed-user
interfaces. HomePnP also will define
user-interface contexts and objects to
allow interoperability with other
HomePnP devices.

Getting Started With HomePnP
The first step is to consider the

HOMES |

Inter-subsystem loose coupling

Security PC-based Environmental
= G
CP ) {CP) (CP S cp ) (CP ) (CP $ CP ) (CP ) ( CP ) cP

Intra-subsystem tight coupling

3. Concepts such as subsystem Loose Coupling in « HomePnP orchitecture for smart homes

allow a natural layering of device complexity.

products. Although any transport pro-
tocal will support HomePnP, most
companies are targeting either CE-
Bus or FireWire. Next, think about
your product’s position in the overall
hierarchy created by HomePnP. Con-
cepts such as subsystem Loose Cou-
pling allow a natural layering of device
complexity (Fig. 3). Subsystem con-
trollers in the inter-subsystem Loose-
Coupling region tend to be more ad-
vanced in both their communications

needs and their local precessing re-
quirements. Sensors (S) and control
points (CP) populate the intra-subsys-
tem region. These devices are simpler,
numerous, and highly cost-sensitive.

Some Early Products

Intellon Corporation has created a |
family of CEBus-compatible power- !
line ICs for the HomePnP market. |
The SSC P400, with a parallel host in- !

most likely transport protocol for your

terface, supports all of the CEBus

Status Of The HomePnP Specification

crosoft, Smart Corporation, and Thomson Consumer

Electronies initiated the work to define HomePnP. It
has now has been embraced by dozens of companies that
are contributing to its development and completion, al-
lowing it to be published by the CEBus Industiy Council
(CIC) as a provisional specification on March 31, giving
manufacturers a chance to build and test produets in a
“Plugfest” environment.

The first Plugfest will take place next month and will
allow product vendors an opportunity to test both their
HomePnP implementations and the HomePnP Specifi-
cation. Feedback from this Plugfest will be incorporated
in Release 1.0 to be available in September. Additional
Plugfests are planned as new HomePnP products be-
come available. Products under development by CIC
members for the first Plugfest include: Energy manage-
ment, environmental control, lighting, and PC-based
products.

The CIC is an organization incorporated as a nonprofit

H oneywell, Intel, Interactive Media Systems, Mi-

corporation to develop and enlarge the market for prod-
ucts compliant with the CEBus Standard and/or the com-
mon application language (CAL) as implemented in the
HomePnP specification. The Council maintains the value
of its certification marks while facilitating interoperabil-
ity among products, and with multiple-transport proto-
cols through the maintenance of the standard and specifi-
cation, its application database, product testing, and
conformance certification.

For more information on the development of the
HomePnP Specification or on the Interoperability Tech-
nical Committee. contact the CIC by phone, (317)
545-6243; e-mail, cebus-staffl@cebus.oig; or on the World
Wide Web at http://iwww.CEBus.org. For more informa-
tion on Intellon’s family of CEBus compatible power-line
ICs for the HomePnP market, contact the company at
(352) 237-7416, or on the Web at http:/funce. Intellon.com.
Domosys Corporation can be contacted by phone at (418)
681-8022; e-muil, info@dorosys.com; or on the Web at
http:/hwww. domosys.com.
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A CompactPCI system that’s
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total-system testing

Whether you're testing an automobile up close or a cell

phone from a distance, AR offers microwave amplifiers that
let you do it.

With output power from 1 to 1000 watts and frequencies
from 0.8 to 18 GHz, our microwave line offers more power, more

bandwidth, and more reliability for EMI/immunity applica-

tions than you're likely to find
anywhere else.
So test the subcomponent or
the car. The PCB or PCS.
HDTV or telemetry. Do it all
with the reliable power of a

microwave amp from AR.
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Data Link services and advanced-re-
ceiver signal processing with various
noise-source rejection and high
throughput, and is intended for utility,
energy-management, and other criti-
cal applications.

Intellon’s SSC P300 IC is character-
ized by an SPI host interface, while
lighting modules, temperature sen-
sors, and similar devices are best
served with the SSC P200 IC, which
supports a subset of the Data Link
services tailored to simple device re-
quirements. All of these network-in-
terface ICs are supported by Intel-
lon’s SSC P111 Power Line Media
Interface IC designed to drive the
spread-spectrum signal on to the low-
impedance power line. In production
quantities, the cost of adding Home-
PnP networking capabilities using In-
tellon’s ICs is less than $3.00 for the
simplest consumer products.

Domosys Corporation, Quebec
City, Quebec, Canada, is developing a
CEBus-compliant power-line carrier
IC. Known as the CEWay, it inte-
grates the lower two layers (Physical
and Data Link) of the CEBus Stan-
dard. This chip is scheduled to be
available in the third quarter. In ad-
dition, Domosys’ CEBox software
system for product developers—re-
leased last December—is being up-
graded to include the HomePnP
Specification. CEBox is intended to
bring the easy development of both
CEBus and HomePnP products
within the reach of all developers.

The authors are the co-chairs of the
CEBus Industry Council Interoper-
ability Technical Committee.

Larry Stickler is the program man-
ager of Home Plug and Play at Honey-
well Corporation. He has been with Hon-
eywell for 11 years, and has holds and
MSEE from the University of Illinots,
Urbana-Champaign.

Brian Markwalter is the director of
strategic marketing at Intellon Corpora-
tion. Prior to joining Intellon, he was a
staffengineer at the Electronic Industries
Association (EIA). He is a graduate of

Georgia Institute of Technology, Atlanta,
earning both a BS and MSEE.
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Altera’s FLEX® 6000 family signals a

breakthrough in high-density programmable

logic for volume production.

1 S0 you can use programmable logic for your highest
volume production needs.

Say good-bye to low-density gate arrays because with
the fast time-to-market, design flexibility, and low cost of
FLEX 6000 devices you can afford to stay programmable
throughout your product lifecycle.

The secret behind the low cost is Altera’s enhanced QptiFLEX™
architecture. Our development focused on minimizing die
size while maximizing performance and efficiency

A FLEN BTG Ope! . v '3 e, W) T ASTE ARwastivg are trsdmeniris 531"

As the world leader in high-density programmable logic
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PRODUCTION

Turn to FLEX 6000 devices for your next
ASIC design.

devices, Altera has broken through the cost barrier

DEVICE EPF6010 | EPF6016 | EPF6016A | EPF6024A
(GATES | 10000 | 16000 | 16000 24000
VOLTAGE | 5v | 5V 33v._ | 33V
PRICE* $6.00 $1.50 $1.00 $10.00

*Prices are iIn U S. deltars and are projected for 1988 i volumsas of 50,000 units. Prces are for stendard
speed grades and may vary for s@ecific oplions ar in different gaagraphic ragtons. Contact your Altey
representative or distributor for @&ct pucing and availability

It's time to turn up your volume.

We'd like to tell you more about the FLEX 6000 family,
which is why we've developed a cost calculator and special
literature package. Just go to www.altera.com/volume
for more information. It's time to let Altera’s FLEX 6000
devices turn up the volume of your designs.
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1-800-9-ALTERA  The ASIC Altemative™
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DESIGN APPLICATION

i Low-Voltage FPGAs Allow
i 3.3-V/5-V System Design

| As Device Geometries And Operating Voltages Continue To Shrink,
Guidelines Ease Mixed-Voltage Logic Design Worries.

PETER ALFKE, Xilinx Inc., 2100 Logic Dr., San Jose, CA 95124-3450; (408) 879-5091; fax: (408) 5569-7114; e-mail:

peter@xilinx.com.

ontinuous enhancements in IC

c technology enable a wide variety

| of new, smaller systems to de-
liver higher performance with lower

| power requirements than ever be-
| fore. To take advantage of the IC im-
| provements, designers must provide
new supply voltages: 3.3 V for now,
and 2.5 V in the near future. In many
cases, components that use these
lower voltages must be employed
side-by-side with older, 5-V parts.
These mixed-voltage environments
could create a variety of design chal-
lenges, especially when us-

CMOS IC manufacturers to employ
ever-thinner gate oxides and smaller
geometries, with minimum feature di-
mensions dropping from 2 ym in the
early 1980s, to 0.8 um in 1990. Since
then, they've dropped to 0.6 pm, 0.5
um, and currently 0.35 um, with a few
companies already starting to employ
0.25-um features. By early 1998, sev-
eral companies also expect to place
processes with 0.18-um features into
production.

The entire industry, from design-
ers and manufacturers to users, bene-

fits from this rapid process migration,
but the transition is coming at a price.
The power-supply voltage must de-
crease to compensate for the smaller
features (Flig. 2). At 0.35 um, CMOS
circuits do not reliably tolerate a 5-V
supply voltage. Thus, the JEDEC
standards committees had already
put in place a 3.3-V power supply
standard, which the logic industry
adopted. Similarly, at 0.25 um, for op-
timum circuit reliability, the supply
voltage must be lowered furtherto 2.5
V, and for 0.18-um technology circuits
will probably operate most re-

ing digital circuits that may
| not be specifically designed
to operate in mixed-voltage
environments.

For the past 30 years, 5V
has been the standard supply
voltage for digital circuits. It
was born as the best compro-
mise among the competing
interests of processing capa-
bilities, bipolar circuit re-
quirements, power consump-
tion, and required system
noise immunity. When CMOS
gradually supplanted LS-
TTL in the 1980s, it adopted
this popular supply voltage,
as well as the standard 5-V
logic level definitions (V, >
24V, Vy <04V, Vy>20V,
Vi < 0.8 V), despite the fact
that these definitions were
dictated by bipolar TTL cir-
cuit considerations and did
not naturally apply to the

5.0

1.0

&Y fovies 5 tolerant ngut
Voh
3.3-V device
Vol

5-V device

liably when powered by 1.8 V.
Although there is no direct
mathematical relationship, it
is interesting to note the ac-
cidental, simple numeric re-
lationship between minimum
geometries and maximum
supply voltage.

The lower supply voltage
brings the benefit of lower-
power operation, since power
consumption is proportional
to the square of the supply
voltage. Compared to a chip
operating at 5 V, a similar cir-
cuit running from 3.3 V con-
sumes half the power, and a
circuit running from 2.5V
consumes only a quarter of
the power. This is a welcome
reprieve from the unavoid-
able power increase and asso-
ciated thermal problems
brought about by higher cir-
cuit complexity and ever
faster clock rates.

Vil

more symmetrical CMOS
structure (Fig. 1).

The relentless pressure to
achieve higher speed, higher
density, lower cost, and lower
power consumption drives

| M— —

1. Matching up the voltage windows to ensure |/0 compatibility
between 3.3- and 5-V logic families ensures that mixed systems will
operate without any logic incompatibilities. The lower operating voltage
of the 3.3-V devices limits the maximum high value for the logic swing,
but still provides a significant region of overlap for compatibility.

However, the user who
wants to take advantage of
the technical and economic
benefits of smaller process
geometries faces several




Another big idea

from Motorola.

Introducing MBX from Motorola. It a complete line of embedded controller boards from the world leader
in embedded technologies. So now, you can get PowerPC® 800 Series performance, Motorola quality and wnparalleled
software support in the standard EBX (5.75" x 8') form factor. All while adding the advantages of lower power
consumption, greater scalability, functionality and performance that can only come with PowerPC technology. And
whether used for communications, industrial antomation or electronic
imaging, all MBX boards support PCMCIA, Ethernet and PC/104-Plus,

for added storage and 1/O capabilities. To find out more about the new MBX boards, call
1-800-759-1107, ext. EDA or visit us at www.mot.com/boardsleda on the Web. @ MOTOROLA
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TECH INSIGHTS

LOW-VOLTAGE FPGA

DESIGN TECHNIQUES |

new issues:

eHow to generate and distribute
multiple supply voltages on the pe
board.

eHow to interface between CMOS
devices with different supply volt-
ages.

sHow to cope with supply-voltage
sequencing.

Supply Distribution

At today’s circuit speeds, the pe
board and its analog characteristics
play a strong, if not dominating, role in
determining digital system perfor-
mance. Even modest-length (3-in.) in-
terconnects must be treated as trans-
mission lines, and ground and V¢
planes must be kept reasonably free
from synchronous and asynchronous
voltage transients.

To accomplish this task, the de-
signer must pay attention to each sig-
nal path, including the complete cur-
rent loop—from the positive supply
connection through the IC and inter-
connects, back to ground distribution,
through the decoupling capacitors,
and back to the positive supply termi-
nal. Modern designs require pc boards
with at least four layers, and usually
more. At least one inner layer must be
dedicated as a ground plane and must
be kept as undisturbed as possible.

Any major hole in the ground plane
would force the ground current to take
detours, which increases the induec-
tance and causes ground voltage
spikes. In simple designs, 5- and 3.3-V
supplies can share a common power
plane. However, the 3.3-V distribution
requires greater attention, because it
affects the signal-noise margin more
than on the 5-V plane.

The 3.3-V supply can either be
brought in from off-board, or gener-
ated by an on-board 5-V-to0-3.3-V de-
to-de converter. The latter method has
been pioneered and proven by the
PentiumPro, with very compact and
inexpensive switchers for up to 12 A.
The switchers are now available from
many manufacturers (NSC, Linear,
Maxim, Cherry, and traditional power-
supply houses).

Also, low-impedance ceramic decou-
pling capacitors are needed to supply
the dynamically changing I¢c inside
the chip, and to provide a return path
for external current changes. These in-
stantaneous current peaks are much

Feature size (um)
12
By
*Lowercost 08 |-
* Faster speed
B mchcovn 7 I
* Lower power
5V
04
‘ . 33V
A 25V
02 y LELRs LSO G
x 13V
0 1 1 1 1 1 J
1990 1992 1994 1996 1998 2000 2002

2. As process technology migrates downward, the supply voltage must be reduced to prevent
electrical stresses from internally destroying the circuits. Although there is no direct

mathematical relationship, at a feature size of 0.25 mm, the optimum operating voltage is 2.5V, |

and when features drop to 0.18 mm, the supply voltage should drop to 1.8-V.

higher than the average dc current,
which will typically fall between 100
mA for small FPGAs and 2 A for the
larger FPGA chips.

To demonstrate the importance of
good V¢ decoupling, let’s assume
the example of a synchronous, single
40-MHz clock design consuming 1 A,
Most of the current flow will be in the
first 5 ns of the 25 ns clock period. This
5-A peak current must be supplied by
the sum of the decoupling capacitors.
In this example, 5 A x 5 ns creates a
250-mV drop on a 0.1 uF decoupling
capacitance. That figure is, at best, on
the horderline of acceptability.

To improve the scenario, first ex-
amine the capacitors. Decoupling ca-
pacitors must have very low induc-
tance and series resistance. The total
capacitance value is less important, as
long as it exceeds 0.1 pF.

The best way to achieve low im-
pedance at gigahertz speeds is to use
multiple capacitors in parallel. Use
0.01- to 0.1-uF ceramic capacitors,
mounted very close to each V¢ pin
and directly connected to the ground
plane. Some board manufacturers
also elect to use an extremely thin
(down to 2 mils or 0.05 mm) dielectric
layer between the ground and Ve
planes to achieve excellent distrib-
uted decoupling capacitance.

Second, keep the lines very short. A
0.25-in. (6-mm) long narrow trace rep-
resents an inductance of 20 nH. A cur-
rent transient of 100 mA/ns causes a

voltage drop of 2 V across this induc-
tance, which is unacceptable.

Ground bounce describes the dy-
namic voltage difference between the
on-chip ground and the system ground
plane. It’s caused by current changes
in the chip-to-package bonding wire
and the lead frame induetance. In the
best of cases, this inductance is as low
as 3-to-5 nH. Fast output-current
changes cause the chip internal
ground to bounce up and down with
respect to the system ground plane.

Look Out For Ground Bounce

The ground bounce becomes a seri-
ous problem when many outputs
change simultaneously. at a fast slew
rate, and in the same direction. Wide
32-bit address/data buses are a notori-
ous example. The ground-bounce
problem might be slightly relieved at
3.3 V, since the output swing is re-
duced from 5 V, while the input
threshold, and noise immunity are un-
changed from the typical 5-V logic
with its TTL-like inputs.

Luckily, synchronous single-clock
systems tolerate surprising amounts
of ground bounce. The disturbing out-
put transitions occur a few nanosec-
onds after the active clock edge, but
data inputs are sampled a few nanosec-
onds before the next active clock
edge—well after the ground bounce
has settled, usually in about 5 ns. As
long as the ground or V¢ changes do
not directly upset internal flip-flops,




WE'RE PRODUCING
OVER 60 MILLION
CAPACITORS DAILY.
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5V
3.3V
2.5V
10 Loql:v
Su| supp
Accepts 5-V el
5V levels \ 33V
Any 5-V Nexi-generation Any
xEatone 25V logc Al
33V AR 33V device
3.3V10 (XC4000XL)
N Wees L
levels

3. A typical mixed-voltage logic system can employ 5-V, 3.3-V, and 2.5-V logic, and have the
logic interoperate, as long as the designer pays careful attention to power distribution and
interface requirements. In the center of the circuit above, o next-generation 2.5-V FPGA could
offer 5-V compatibility on its 1/0 lines to tie into the 5-V device shown on the left, and offer 3.3

V compatibility for the device on the right.

and as long as all asynchronous inputs,
have good noise margins, ground
bounce looks scarier than it really is.
But it must remain a concern for all
system designers.

To minimize ground bounce, cross-
talk, and other external noise, several
FPGA suppliers include a slew-rate-
limited output option. It is individually
programmable for each pin, so the
user can slow down the transition rate
on all noncritical outputs.

Consider Supply Currents

Supply-current values become crit-
ical for large chips that are clocked at
high rates. These large, high-speed
chips are often heavily pipelined. Sys-
tem designers are tempted to run the
chips up to their thermal limits, per-
haps with a glued-on or clipped-on
heatsink and even a built-in small fan.
For example, the Intel PentiumPro
and DEC Alpha CPUs dissipate 15 W
to 30 W, drawing dc currents of 6 A to
12 A, with significantly higher tran-
sient currents supplied by the decou-
pling capacitors. At a given upper
limit of practical power dissipation,
lower V¢ levels result in higher oper-
ating currents, which in turn, require
more care in V¢ distribution and de-
coupling methods.

Electromagnetic interference
(EMI) is another concern, and a rea-
son for designers to brush up on their
high-frequency analog skills. The
large current swings generate signifi-
cant amounts of high-frequency noise

since the voltage and current transi-
tion times are about 1 ns. Designers
must pay more attention to board lay-
out, transmission-line design tech-
niques, and shielding approaches to
ensure reliable system performance.

Mixing The Levels

Since all supply voltages share a
eommon ground, there are no prob-
lems interfacing logic-Low levels in ei-
ther direction. All potential problems
are in interfacing logic-High levels.
When 3.3-V logic High drives a 5-V in-
put, there is no problem when the 5-V
device has a TTL-level input threshold

The Diode Elimination Challenge

n developing the XC4000XL I/0 buffers, designers at Xilinx faced the |
challenge of trying to make the 1/0 buffers compliant with the PCI spec- |
ification while offering 5-V tolerance.

PCI compliance requires a clamping diode to V¢, while 5-V tolerance,
on the other hand, cannot have the diode on the input. To meet both re-
quirements, designers found that they could not tie the n-well of the p-
channel output transistor to the 3.3-V V¢, since the parasitic diode would
prevent the I/0 pin from going substantially more positive than 3.3 V.

To satisfy these conflicting requirements, an internal diode was added
to each output, with its cathode connected to an internal Vy, rail. For PCI
compliance, this rail must be connected externally to the appropriate Vi
supply (5 Vor 3.3 V). For 5-V tolerance, the Vy; rail is left floating.

Since the XC4000XL devices do not have a diode between the n-well of
the p-channel output transistor and the chip V¢ pin, electrostatic-dis-
charge protection against positive-going voltage spikes is provided by
dedicated proprietary bipolar circuits that are turned on by junction
breakdown when the inputs exceed 7 V.

|
{
of about 1.3 V. This fact is true for most
CMOS devices. The driving 3.3-V out- |
put High level is close to V¢, well |
above the required Vy, of 20 V. .
However, when a 5-V logic High '
drives a 3.3-V input, the High 5-V out-
put voltage often will force excessive |
current into the 3.3-V input. The input |
pins on older Xilinx 3.3-V FPGAs, and '
on most other manufacturers’ 3.3-V
devices, have a clamp diode between
each pin and V¢ to protect the circuit
against electrostatic discharge (ESD). |
This diode starts conducting when the
pin is driven more than 0.7-V positive |
with respect toits V. ‘
This internal diode presents a |
problem in mixed-voltage systems, |
because it clamps whenever a 5-V
logic High is driving a 3.3-V input. In |
newer logic products, Xilinx has over-
come the drive problem by eliminat-
ing the clamp diode between the pin
and Vge. The pins can be driven as
high as 5.5 V—irrespective of the ac-
tual supply voltage used by the re-
ceiving input. (For an overview of
what Xilinx did to overcome the prob-
lem, see “The Diode Elimination
Challenge”, see below.) [
These devices are, therefore, un-
conditionally 5-V tolerant, and the
user can ignore all interface precau-
tions. Excellent ESD protection (up
to several thousand volts) is achieved
in the Xilinx devices through the use
of a patented diode-transistor struc-
ture that does not connect to Vec.




Smallest Single Cell
DC/DC Converter
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The LT1307: 600kHz 1 volt low noise switcher.

a2

- In today’s world of miniature to 1V while using only 60pA quiescent current so you can
Actwal Shie portable electronics, size is every-  squeeze your battery dry.
thing. Linear Technology’s smallest And the LT1307 delivers load currents of up to 75mA at
DC/DC converter - —- . 3.3V or up to 40mA at 5V, from a
yet, the LT1307, . oy F | depleted 1V battery. The device also
gives you the perfor- 1 =P 0 includes a handy low-battery detector
nlllance you demand R T L rege 320 Wifh a 200}1111V reference. Need }Eigher
without wasting precious | L1307 ™ | voltage? The LT1307 is great for
o e IS s oW Soon, e
ultrasmall MSOP, the LTp1307 gus'.es tiny 4 T = save space in% variet.y of )ll)C/DC
external components and is the only . — conversion applications.
single cell DC/DC IC that can use a | * The LT1307 is available in
small, low cost 10pF ceramic capacitor MSOP, SO-8 and 8-pin PDIP

at the output. Finally you can get rid of those bulky tantalums!  packaging, with 100-piece prices starting at $2.50 for

The LT1307 has performance no other 1V DC/DC converter ~ MSOP. Want to learn more about this tiny power converter?
IC can offer— like fixed frequency 600kHz operation. This Contact Linear Technology Corporation, 1630 McCarthy Blvd.,
high frequency switching not only reduces the physical size  Milpitas, CA 95035-7417. 408-432-1900. Fax: 408-434-0507

of the associated components but keeps For literature only, call 1-800-4-LINEAR.
spectral energy out of the sensitive ‘ ’ Llnw www.linear-tech.com
455kHz IF band at all load levels.
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LOW-VOLTAGE

FPGA DESIGN TECHNIQUES |

From a design perspective, it is im-
portant to remember that directly
connecting an active-High 5-V CMOS
output to an active-High 3.3-V output
creates contention and must be
avoided.

When 3.3-V inputs are driven from
a 5-V TTL-level output with an n-
channel pull-up transistor, the input
current is naturally limited to less
than a few milliamps—even when the
5-V supply is at 5.25 V while the 3.3-V
supply is at 3.0 V, a very unlikely com-
bination. At nominal supply voltage
levels, the current is about 1 pA. This
interface poses no problems.

If non-5-V-tolerant inputs are dri-
ven from a CMOS-level complemen-
tary, rail-to-rail output, the user must
somehow limit the current. A 1-kQ re-
sistor can limit the current to less than
2 mA, but causes a slight speed
penalty (1 kQ x 35 pF =35 ns).

In the case of a 3.3-V logic High dri-
ving a CMOS threshold 5-V input, the
best advice is to avoid it. An active-
High 3.3-V output cannot be pulled
higher, since the internal pull-up tran-
sistor represents about a 50-Q imped-
ance for any current in either direc-
tion. A pull-up resistor to 5 V is
therefore meaningless. If the internal
pull-up transistor is disabled (open
drain output), the pin can be pulled
higher, until the ESD clamp becomes
conductive. The device pins in the
XC4000X L series can be configured as
open drain, and an external resistor
can pull them all the way to 5 V, albeit
with an RC speed penalty.

Sequencing The Supplies

Any system with more than one
supply voltage faces the possibility
that the voltages will be applied in an
undefined or uncontrolled sequence.
For most ICs, this means the de-
signer must calculate the maximum
current potentially flowing into the
pins of the unpowered device. The
current value depends on the pow-
ered-up device’s output structure
(complementary outputs drive the
highest current) and on the voltage
compliance (impedance) of the un-
powered V¢ distribution net.

If the distribution net is held
rigidly to ground, the undesired cur-
rent will be high. If the unpowered
Vg net can easily be pulled High, the
current will be far less. Most inputs

Supply-current values
become critical for

large chips that are
clocked at high rates.

will tolerate 50 mA for a few seconds,
and 10 mA for unlimited time. For sig-
nificantly higher currents there might
be the short-term risk of latch-up, and
the long-term risk of metal migration
if the high current persists for thou-
sands of hours.

The XC4000X L family of devices
are 5-V tolerant, even when their
Vg is zero. These devices, therefore,
have no problem with arbitrary
power sequencing or even with hot
plug-in at the board level. When 5 V
is applied first, there is no current
into the FPGAs. When 3.3 V is ap-
plied first, the device outputs can be
kept three-stated by connecting the
5-V V¢ line as an active-Low global
three-state input to the 3.3-V devices,
again eliminating any undesirable
current.

One common goal by many system
designers today is to migrate existing
5-V system designs to 3.3 V. Often, it
can be a simple matter of replacing the
appropriate 5-V FPGAs and other
logic chips with their 3.3-V equiva-
lents. Xilinx and other FPGA suppli-
ers now offer 3.3-V FPGAs that are
functionally and pin-out compatible
with their 5-V cousins.

The only required accommodation
is that the pe board must accept the
Ve change-over. Additionally, an-
other voltage regulator or switching
supply might be needed. Mixed 5-
V/3.3-V systems will be common for
several years to come, so it is impor-
tant to give the user the maximum
amount of freedom and cause the least
amount of rework when migrating to
the lower supply voltages of the fu-
ture. And, in the near term, future
mixed systems also will have to deal
with 2.5-V devices, adding to the dis-
tribution headache—5-, 3.3-, and 2.5-V
supplies will be needed to power all
the devices (Flig. 3).

And that future isn’t very far off.
There is already a movement by logic

suppliers to create a standard logic
family that operates from a 2.5-V sup-
ply. Although that changeover won’t
happen overnight, there will be a sig-
nificant momentum since it will likely
be less traumatic than the change
from 5 to 3.3 V. Most FPGA suppliers
will probably use 2.5 V for the internal
logic core, while running the 1/0 from
3.3 V. Again, it will be the system de-
signer’s challenge to provide the addi-
tional Vg, distributing and decou-
pling it appropriately.

More Pins Probable

However, if the systems are already
tuned for logic operation at 3.3 V, then
the use of 2.5-V logic should not be a
concern when it comes to signal-level
incompatibilities. Most suppliers will
increase the number of V¢ and per-
haps ground pins. The designer might
want to plan ahead and leave these
designated pins unused in the 3.3V
design. Allin all, the transitionto 2.5V
will be easier than the earlier change
to33V.

After the move to 2.5 V will come
the transition to 1.8 V. However, it is
too early to know exactly what will be
required to make that transition. Of
course, 1.8-V logic will not directly in-
terface with 5-V logie, and the inter-
face standards for 1.8-V systems have
not yet been determined. The indus-
try is planning to accommodate direct
interfacing between three successive
generations: 5 Vto3.3 Vto25V,or
33Vto25Vtol8V.

Peter Alfke has held the position of
director of applications, engineering
since joining Xilinx in 1988. He holds
the equivalent of an MSEE from the
Technical University in Hannover,
Germany. Prior to joining Xilinx he
held application engineering posi-
tions at Fairchild, Zilog, and Ad-
vanced Micro Devices.

Recommended reading:
High-Speed Digital Design, a

Handbook of Black Magic, H. Johnson
and M. Graham, 1993 Prentice Hall.
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16-Bit, 100ksps ADC

5V Supply

2.5V Ref Output
i K\ 7] 55mw

16 Bits

10V or 2 Bytes

-10V

LI
fsamere =100ksps

LTC1605: Draws only 55mW from single 5V supply.

The LTC1605 is perfect for low power industrial, instrumentation and data acquisition applications. This low cost
ADC guarantees high accuracy without messy autocalibration. The robust analog input has a +10V industrial input
range with overload protection for harsh environments. The LTC1605 has a 16-bit or 2-byte parallel output and is
available in the industry’'s smallest footprint: 28-pin SSOP.

F High Accuracy
* 16-Bit. No Missing Codes = S | | Call: 1-800-4-LINEAR
« +10V Input Range and 5V Supply . Visit: www.linear-tech.com
* +20V Overload Protection i O
« Reference and Sample-and-Hold S5 ~ =1 call: 1-800-4-LINEAR

On Board ol o W ' ,
« Pin-Compatible with ADS7805 |2 . kil

and AD976 ' Lit: 1-800-4-LINEAR
» 28-Lead DIP, SO and SSOP Packages il ‘ Info: 408-432-1900
* $18.00 for 1000 Pieces -15 t Fax: 408-434-0507

| LT, LTC and LT are registered trademarks of
-2.0 - - Linear Technology Corporation
0 16384 :2:207[6)3: 49152 65535 1630 McCarthy Blvd., Milpitas, CA 95035-7417.
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You're mission crifical, which is why So find out more about our PCMCIA,
you can't afford anything less than an ~ DAQ and GPIB cards. Just check out
INES PCMCIA card. Our PCMCIA cards  our web site at hitp://www.inesinc.com.
offer an MTBF of over 300,000 Or better yet, pick up the phone and
hours. That's about 100,000 hours call 1-800-639-4882. And then you can
more than our next most «_ give that entacid a hurl.

reliable competitor. v
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Innovative Elektronik Systems

14 Inverness Drive East - Suite (-230 - Englewood, (0 80112
Tel (303) 649-9024 « Telefax (303) 649-9025 « http://www.inesinc.com
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MEETINGS

OCTOBER

NEPCON Texas ‘97, October 7-9. Info-
mart, Dallas, Texas. Contact Reed Exhi-
bition Companies, Customer Service,
(800) 467-5656; fax (203) 840-9656; e-
mail: inquiry@nepcontexas.reed-
expo.com; Internet: http://nepcon.
reedexpo.com.

Seventh International Conference on Arti-
ficial Neural Networks, (ICANN “97), October
8-10. Lausanne, Swizerland. Contact
ICANN ’97, Ecole Polytechnique
Federale De Lausanne, LAMI, CH-
1015 Lausanne, Switzerland; fax +41
21 693 5656; e-mail: icann97
@epfl.ch; http://www.epfl.ch/icann97.

Sixth IEEE International Conference on Uni-
versal Personal Communications, October 12-
16. Hotel del Coronado, San Diego, Cal-
ifornia. Contact Gail Weisman, IEEE
Communications Society, 345 East 47th
Street, New York, New York 10017;
(212) 705-7018; fax (212) 705-7865; e-
mail: g.weisman@ieee.org.

Sixth IEEE International Conference on Uni-
versal Personal Communications (ICUPC “97),
Oct. 13-15. Contact Tony Acampora, MC
0409, Bldg EBU1, UCSD, 9500 Gilman
Dr., La Jolla, California 92093-0409;
(619) 534-5438; fax (619) 534-2486; e-
mail: acampora@ece.ucsd.edu.

Conference on Domain-Specific Languages
(DSL), October 15-17. Red Lion Resort,
Santa Barbara, California. Contact
USENIX Conference Office, 22672
Lambert St., Suite 613, Lake Forest,
California 92630; (714) 588-8649; fax
(714) 588-9706; e-mail:
conference@usenix.org; Internet:
http//www.usenix.org.

ICSPAT/DSP World 1997, October 15-
17. San Diego Convention Center,
San Diego, California. Contact
Denise Chan, Miller Freeman Ine.,
(415) 278-5231; e-mail: dsp@ex-
poreg.com.

IEEE Holm Conference on Electrical Con-
tacts, October 18-22. Wyndham
Franklyn Plaza, Philadelphia, Penn-
sylvania. Contact Wendy Rochelle,
IEEE Conference Services, 445 Hoes
Lane, Post Office Box 1331, Piscat-
away, New Jersey 08855-1331; (908)
562-3870; fax (908) 981-1769; e-mail:
w.rochelle@ieee.org.




Yes! Please send me
a FREE copy of the
LinearView CD-ROM.

FAX FORM:

FAX #: 408-434-0507

Attention: Marketing Communications Dept.

Name

Title

Company

Address

City State Zip

Country Telephone (

ION
LINEAR TECHNOLOGY CORPORAT

i

L7 LinearView™ CD-ROM Technical Catalog.

Linear Technology is well known for its expert analog
engineering. Now you can access this expertise by viewing
our new Mac and PC-based LinearView CD-ROM. It's FREE for
the asking. You can instantly reference thousands of pages via
our easy-to-use product selection and
applications search tools for Linear
Technology’s entire line of high perfor-
mance analog products.

Our LinearView CD-ROM holds full
product specifications contained in our
Databook library Volumes I, 11, III, IV, V
along with our Application Handbook
library Volumes I, 11 and 11l. Our
extensive collection of Design Notes
can be accessed in addition to every issue of Linear Technology
Magazine.

A powerful search engine is built into the LinearView
CD-ROM enabling you to select product by various parameters,

ALY LR

FROM YOUR MIND TO YOUR MARKET
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keywords or part numbers for your design application. All
product categories are accessible: Data Conversion, References,
Amplifiers, Power Products, Filters and Interface. Up-to-date
versions of Linear Technology’s design software SwitcherCAD,
FilterCAD, Noise and Spice are contained
on our LinearView CD-ROM. Everything
you need to know about Linear Technology’s
products and applications is readily accessi-
ble to you via LinearView.

Tereua, To order your FREE LinearView CD-ROM

Technical Catalog, fill out the coupon

and FAX it to Linear Technology at
408-434-0507. Or order by phone:
1-800-4-LINEAR. For more details,

contact Linear Technology Corporation, 1630 McCarthy Bivd., Q

Milpitas CA 94035-7417. 408-432-1900. q).
www.linear-tech.com o\

L7, LTC and LT are registered trademarks of Linear Technology Corporati %\0-%\\0

an are regisiered trademarks of Linear Technology Corporation. e& $(,- \z
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OCTOBER
VHDL iInternational User’s Forum (VIUF)
Conference, October 19-22. Hyatt Re-
gency Crystal City Hotel, Arlington,
Virginia. Contact VIUF, (415) 329-
0510.

IEEE Telecommunications Energy Confer-
ence (INTELEC “97), Oct. 19-23. World
Congress Centre, Melbourne, Aus-

Network Products-Telstra Corp.
Level 14, 242 Exhibition St., Mel-
bourne, Victoria 3000, Australia; +61
3634 6216; fax +61 3 632 3607

Convention Center; Detroit, Michi-
gan. Contact Expocon Management
Associates Inc., (203) 256-4700; e-
mail: sensors@expocon.com; Inter-

Sensors Expo, October 21-23. Cobo é

tralia. Contact Robert N.K. Thuan,

Embedded Network SBC

net: http://www.expocon.com.

* 40 MHz 3865X

¢ AT compatible

* -40°C to +85°C operation

¢ Up to 8 MB DRAM

¢ Up to 12MB Flash disk

* CRT/Flat Panel VGA I/F

* NE2000 compatible
Ethernet controller

¢ LPT, 2 Serial, IDE, FDC
and Keyboard controllers

» 24 Digital /O Lines

* Watchdog timer and
powerfail reset

» 16-bit PC/104 expansion

* Requires only +5V

e 2-year warranty

¢ Immediate delivery

This industrial, internet PC/104-expandable SBC links
your embedded applications. Small (4.5”x 7.1”),

WinSystems:

THE EMBEDDED SYSTEMS AUTHORITY ™

%

robust and AT-compatible, the SAT-SXPlus supports a

vast array of software, utilities and web browsers.

Call or FAX today for details!

715 Stadium Drive e Arlington, Texas 76011
Phone 817-274-7553 ¢ FAX 817-548-1358
http://www.winsystems.com
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| +49 (89) 51070; fax +49 (89) 51 07506;
| Internet: http://www.sysems.de;

| Street, Suite 690, Irvine, California

| mail: exhibits@spie.org.

| S— —

Fourth IEEE International Conference on
Image Processing (ICIP ‘97), October 26-30.
Fess Parker’s Red Lion Resort, Santa
Barbara, California. Contact Sanjit K.
Mitrea, Electrical and Computer Engi-
neering, University of California,
Santa Barbara, California 93106-9560;
(805) 893-3957; fax (805) 893-893-3262;
e-mail: mitra@ece.ucsb.edu.

11th Systems Administration Confer-
ence (LISA ‘97), October 26-31. Town &
Country Hotel, San Diego, California.
Contact USENIX Conference Office,
22672 Lambert Street, Suite 613,
Lake Forest, California 92630; (714)
588-8649; fax (714) 588-9706; e-mail:
conference@usenix.org; Internet:
http://www.usenix.org.

SYSTEMS 97, Oct. 27-31. Munich
Trade Fair Center, Munich Germany.
Contact Messe Munchen GmbH,
Messegelande, D-80325 Munchen,

e-mail: info@messe-muenchen.de.

19th Annval International Conference of |
the IEEE Engineering in Medicine & Biology So-
ciety, Oct. 29-Nov. 2. Sally Chapman,
Secretariat, National Res. Council of
Canada, Bldg. M-55 Rm. 393, Ottawa,
KIA ORS, Canada; (613) 993-4005;
fax (613) 954-2216.

19th International Conference of the IEEE
Engineering in Medicine & Biology Society, Oc-
tober 30-November 2. Chicago Marriott
Downtown, Chicago, Illinois. Contact
Meeting Management, 2603 Main

92714; (714) 752-8205; fax (714) 752-7444;
e-mail: embs97@ieee.org; Internet:
http/fwww.eecs.uic.edu/-embs97.

NOVEMBER
IEEE International Test Conference {ITC),
Nov. 1-5. Sheraton Washington Hotel,
Washington, DC. Contact ITC, 655
15th St., N.W,, Suite 300, Washing-
ton, DC. 20005; (202) 639-4164; fax
(202) 347-6109.

Voice, Video, & Data Communications Con-
ference & Exhibition, November 2-6. Dallas,
Texas. Contact SPIE Exhibits De-
partment, Post Office Box 10,
Bellingham, Washington 98227-0010;
(360) 676-3290; fax (360)-647-1445; e-

—




TN532066X:
THE MOST POWERFUL DSP
AVAILABLE TODAY.

[NOW LOOK AT WHY THERE'S MORE T0 IT THAN 1600 MIPS.)

Two multichannel serial ports 1-Mbit on-chip memory divided info two
provide interface to high-bandwiath 4 ‘\\ 512K blocks facilitates fast algorithm
telecommunications trunks like TI/ET. A AraNe™ axecution with fewer components per system.

The advanced VLIW architecture, with eight functional
units, enables sustained throughput of up to eight
32-bit instructions per cycle at 200 MHz

32-bit glueless external memory inlerface for 1600 nafive MIPS performance

supports SDRAM, SBSRAM and SRAM
and provides high-speed connections ¢ . Program RAM/Cache Data AAM

to external memory for maximum k. / EMIF 512K Bits RAM 512K Bits RAM
sustained performance \

N % )
‘C6201 CPU Core

Instruction
Fetch/Decode

DataPath1 Dats Path2

Control
Interrupts Registers/Logic

RISC-like instructions help
enable the industry’s most
efficient DSP C compiler and
first DSP assembly optimizer
for faster development times.

Algorithm Benchmarks TMS§32006201 DSP
FFT (256 pointsy 133 s

Four direct memory access (DMA)

channels with bootloading capability DCT (8x8) 113ps

efficiently access external memory/ Vitleri GSM (N = 189) 362 s

peripherals without CPU interrupts Dot product (N = 100) 029 s

\ IR hiter (8 biquads) 0.24 ys

TI DSP SOLUTIONS N FIR filter (24 tap, 64 oulpuls) 39ps

.w, Now look even closer. TI's revolutionary TMS320C6x DSP is more than just impressive specs; it’s also remarkably
15 YEARS OF LEADERSHIP  easy to use. The world’s most efficient DSP C compiler and the industry’s first DSP assembly optimizer make
designing with DSPs simpler than ever.

Ease of use and performance — critical for complex applications like wireless base stations, remote access servers, telecom
switches and voice messaging systems — are key to the 'C6x revolution.

And ’C6x costs under $100*. Plus samples are available now for evaluation. So order our free CD-ROM,
which includes the latest 'C6x technical doctimentation, and see the power of 'C6x for yourself.

To order your free ‘C6x DSP CD-ROM, contact us at hitp://www.ti.com/sc/4078 or call 1-800-477-8924, ext. 4079.

Ay
1

{if TEXAS

Twe Worto Leapern IN DSP SoLutions INSTRUMENTS




. Jou CAN MAKE AN

2RPDUCI on A prODUCT

OR YOU CAN MAKE AN IMPACT
ON THE WORLD.

There are those who are content designing products to move the world. And then, there are the others.
The ones determined to rattle the orb, hellbent on writing a portion of their generation’s history.
1, Whatever your motivation, NEC'’s 64-bit Vi, Series™
)100se yo( /rr ermbedded processor wise. y 3 processors will fully exploit your vision for cansumer.
' internetworking and office products.
This MIPS RISC™ architecture will liberate you from the constraints of performance and economy. The fact
is. no other processors provide better MIPS per dollar than our V4300™ or Vi 5000™ processors. And no

other processor in its class otfers more MIPS per watt than the Va4 100™

With NEC's MIPS architecture, the future is assured without having to discard the past. It enables forward
compatibility. Plus, it’s extremely scalable and uses common code libraries. In other words, our clearly
defined migration path gives you a connection to next generation processors and backward compatibility.
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dreams
happer
laser p1
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After a

Frequency
Bus Interf

I-Cache 8i
D-Cache S

Pin Counts

SPECint92
SPECint98

Vr5000. Paramount performance,

in le. This is

4

Vr4300. A lu;zh level of
performance at re
Ideal for office automation pmdu(u
video games and X-terminals.

4

V4100 An uncompromising

n you think about it, you are not just a product designer. Part visionary, part interpreter of
ir mission is to reinvent and redefine the way the world works. Well, we can help make that

nle faster. NEC offers a comprehensive solution, including support for PCI Bus interface and
¢ control peripherals. We even provide companion chipsets as well as the third-party tools.

>w there’s nothing to stop you from creating a product or from starting the next great

1 time.

or more information about the Vi Series at /~§00-366—-9782. Ask for Info Pack 195.

2 world is counting on you.

vaa100 | ppcaosca | vaazoo | peceos | vasooo | eeceos
40MH2z 25MHz 133MHz 80MHz 200MHz 100MHz
32-bit 8/32/64-bit 32/64-bit 32/84-bit 64-bit
2K8 2KB 16KB 8KB 32kB 16KB
1KB 1K8 8K8 8KB 32KB 16KB
kage 100 PQFP 160 CQFP 120 PQFP 240 CQFP 272 BGA | 304 CQFP
| 256 BGA 223 CPGA | 258 BGA
ECtp92 | 45VAXMIPS | — | sose0 75088 128/120

JECIp95 | - -
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It you can’t find the SMD
power inductor you need here...

a

DO1608 Series
Inductascz 10 - 1000 uH
Isat up tc 29A, Irms up to 2.9 A

Kit €105 $90

e 6

D03308 Series
Inductance 10 - 1000 pH
Isatupto24A Irmsupto2.0A
Kit C109 $60

Kit C105 $90

w

DS5022 Series - Shielded
Inauctance 10 - 1006 yH
Isatupto8A Irmsuplo 394
Kit C117 $60

D03316 Series
Inductance 1.0~ 1000 uH
IsatuptoQ.0A Irmsuplo6.8A

NEW

DS1608 Series - Shielded
Inductance 1.0 - 10,000 uH

@

DT1608 Series - Shielded
Inductance 1.0 - 1000 pH

Imaxupto 30A. Qup to 50 Isatup to 2.0A Irms wp 16 2.0 A
Kit €115 $80 Kit C104 $95

DT3316 Series - Shielded
Inductance 1.0 - 1000 uH
Isatupto5.0A Irmsupto5.0A
Kit C104 $95

D05022 Series
Inductance 1.0 - 1000 uH
Isatup to 20A, Irms up to 8.6 A
Kit C111 860

083316 Series - Shielded
Isa(up 105.6 A Irms upio 5.0A

D03340 Series
Inductance 1.0~ 47 uH Inductance 10 - 1000 pH

Kit C116 360 Kit C110 $60

W

DO5022HC Series - High current

Inductanze 0.78- 10 pH
Isatup to 30 A, Irms up o 15 A
kit C113 860

...ask a Coilcraft engineer.

We already offer the most
complete line of high efficiency,
low cost power inductors.

But if you need something out
of the ordinary, just ask.

Our engineers will tailor any
of our standard designs to fit your

ORDER DIRECT

1.
ELIVERY! CALLBY 3 CS

OVERNIGHT D

specific application: different in-
ductance values, higher current
ratings, or lower DCR.

And depending on the com-
plexity of your request, you’ll
have samples in your hands in
less than two weeks.

For specifications on all our
power magnetics, visit our web
site, use our Data-by-Fax system,
or call for a catalog.

You can also try out samples
of standard values by ordering one
of our handy Designer’s Kits.

Cary IL 60013 800/322-2645 Fax 847/639-1469
WWWhitp./www.colooft.com  DRTARAX

READER SERVICE 102

Isatuplo 8.0A, I(msuplos 5A



TECH INSIGHTS

If You Can’t Take The Heat...

High-temperature plastics are those polymers that i
continue to perform in temperatures in excess of 200°C. |
Consultants at Kline & Company, Fairfield, N.J., have |
been studying the high-temperature market, and have
seen the worldwide growth of these polymers expand i
from an $800 million market in 1984 to $2.9 billion in 1996. !
According to the company, the market comprises a group |
of 10 polymers: Fluoropolymers, liquid-erystal polymers,
polyamideimides, polybenzimi-
dazole, polyetherimides, poly-
imides, engineered thermosets,
polyketones, polyphenylene sul-
fide, polysulfone derivatives,
high-temperature polyamides,
and polycychlohexane di-
methylterephthalate. Over the
past several years, according to
Kline & Company, some of these
polymers have enjoyed 20%
consumption increases per year.
The impetus behind the growth
has been attributed to several
points. The electronics industry
is steadily moving in the minia-
turization direction, in addition to surface-mount assem-
blies. In the automotive industries, there are increases in
the use of chemical and temperature resistant polymers
for “under-the-hood” applications. There also have been

Qﬂ[ﬁmﬂlﬁ DESIGN g
W Edited by Mike Scmﬁnumeu and Debra Schiff

moves made to replace metals in hostile and corrosive en-
vironments with high-performance polymers. And, as
consumer, dental, medical, and industrial products con-
tinue to evolve, uses for high-temperature, lightweight
polymers increase. Qut of the nearly $3 billion market,
40% is found in the electrical and electronics sectors. The
most widely used plastics in that category are fluoropoly-
mers, liquid-crystal polymers, polyimides, polyphenylene
sulfide, and high-temperature polyamides. Typical appli-
cations include circuit boards, connec-
tors, wire and cable, relays, and
switches. In the automotive sec-
tor, camshafts, fuel lines, fuel
rails, gaskets, impeller shafts, in-
take manifolds, and valve covers
are all experiencing the trend to-
ward high-temperature plastics.
Seeing the greatest difference
between temperature require-
ments, the aerospace market in-
tends to use polymers in military
aircraft, jet engines, missiles,

composite matrix resins, struc-
tural components, housings,

coatings, adhesives, and engine

components.

For more information, contact Kline & Company, 165
Passaic Ave., Fairfield, NJ 07004; (973) 808-3389; fax
(973) 227- 6291 —DS

and space applications. Typical |
aerospace applications include |

EYE ON ISO 9000

Mini-Circuits, manufacturers of RF,
IF, and microwave components for the
wireless communications industry, has
achieved ISO 9001 certification. The
certification covers all activities at the
company’s Brooklyn, N.Y. headquar-
ters, and Deer Park, N.Y., and Bran-
son, Mo. locations. Contact Mini-Cir-
cuits, P.O. Box 350166, Brooklyn, NY
11235; (718) 934-4500; fax (718) 332-
4661; e-mail: sales@minicircuits.com.
CIRCLE 490

Andrew Corporation’s Earth Sta-
tion Antenna business unit has re-
ceived ISO 9001 registration. The
antennas come in a number of sizes
for applications such as corporate
networks, broadcast network distri-
bution, and international communi-
cations. Contact Andrew Corpora-
tion, 10500 W. 153rd St., Orland
Park, 1L 60462; (708) 349-3300; (708)
349-5222; Internet: http://www. an-
drew.com. CIRCLE 491

SMTEK Inc. has recently re-
ceived ISO 9001 certification. The
engineering services company pro-
vides a full range of circuit card de-
sign, material management, produc-
tion, and test services to the
high-reliability commercial, medical,
military, and aerospace markets.
Contact SMTEK Inc., 2151 Anchor
Court, Newbury Park, CA 91320,
(805) 376-2595; fax (805) 376-2686.
CIRCLE 492
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TECH INSIGHTS /QUICKLOOK

40 YEARS AGO IN ELECTRONIC DESIGN

Four-Layer Diode: Bistable

The low-power, four-layer switching
diode is a two-terminal silicon device
which can exist in either of two states:
an open or high-impedance state (1 to
100 megaohms) and a closed or low-im-
pedance state (1 to 10 ohms). It is
switched from one state to the other
through control of the voltage and cur-
rent values.

It isdriven to its closed state by appli-
cation of a voltage greater than the
critical breakdown point, and it will
continue to be conductive as long as a
current greater than a critical holding
current is maintained. When the cur-
rent is reduced below the holding
value, the device regains its open state. While the parameters are controllable
over some breadth in manufacturing, typical ranges of values are as follows:
firing voltages range from 20 to 60 v; holding currents are 25 ma or somewhat
less at about 1 v; the switched-current capacity is in the order of 100 ma; and
maximum power dissipation is on the order of 1 me, though theory indicates
that rates to 10 me can be reached. Beckman Instruments Inc., Dept. ED,
Shockley Semiconductor Lab., Mountain View, Calif. (Electronic Design, Au-
gust 1, 1957, p. 89)

By 1957, William Shockley had set up his own company in what was to be-
come Silicon Valley. The company was well-stocked with luminaries such as
Gordon Moore and Bob Noyce, but they were soon to leave Shockley and move
out on their own, forming Fairchild Semiconductor.

Non-Linear Computing Component—Function Of Two Variables
Called the Function of Two Variables, Model F2V provides an output voltage
which is an arbitrary function of two independent varying input voltages. A
family of curves is produced with smooth interpolation in two directions. This
surface may be visualized as a tent with 36 poles, where the height of each pole
is individually adjustable between +50 v.

This computing component fills a need for an instrument capable of providing
instantaneous solutions for problems in data reduction and computing involv-
ing functions of two variables. Extensions of the principles involved make pos-
sible functions of three or more variables. Specifications include: Input range,
x =0to +50 v, y = 0 to +50 v. Output range, -50 to +50 v. Impedance, less than
one ohm. Allowable load impedance, 30 K minimum. Power requirements, 300
v de at 150 ma, 115 v ac 50-60 cps or 150 w. Rack mounted. Dimensions 19 x 8
1/8 x 16 in. George A. Philbrick Researches, Dept. ED, 230 Congress St., Bos-
ton 10, Mass. (Electronic Design, August 15, 1957, p. 95)

Bob Pease often mentions his experiences at Philbrick, which he joined in
the early 1960s. This instrument, although it appears to be a magor step for-
ward in precision analog technology, didn't have a name that exactly rolls off
the tongue—*“Function of Two Variables.” It’s too bad Bob couldn’t have had a
shot at naming it. Bob does recall the instrument—in fuct, he still has a copy
of the original data sheet.

He has this to say about the F2V: “This monstrous analog mini-computer
had 36 one-turn controls (pots) on its front panel. You could use those pots to
manipulate the gains of 50 interpolated segments, and generate a ‘control sur-

Juace’. Inside, it used 14 op amps, 85 vacuum diodes, 100 precision resistors,
(and 150 mA at + 300 V) to generate an output voltage that was a piecewise lin-
ear arbitrary function of two input voltages. These days, Fuzzy Logic is typi-
cally used to do this—probably a lot less drifty!”—SS

Test Tunnel In Texas

1tting the erimson ribbon to open
the new test tunnel facility, Dr.

I'homas E. Charlton, the group
president of communications systems
for Andrew Corporation said that now
Radiax cable will be fully evaluated in
the systems environment. The new Ra-
diax cable test tunnel facility (shown be-
low)is in Denton, Texas. Andrew Corpo-
ration supplies communications systems
equipment to the cellular, personal com-
munications systems, and land mobile
radio (broadcast and common carrier)
markets worldwide.

The Radiax brand of cable is a solu-
tion specifically designed for wireless
communications problems in confined
areas such as buildings and tunnels. The
radiating cable functions as a continuous
distributed antenna. The cable features
a multiband capacity, allowing multiple
frequency bands to use the cable at the
same time. Therefore, Radiax can be
used as a backbone antenna for buildings
and tunnels.

In the outer conductor, Andrew Cor-
poration has inserted carefully con-
trolled slots. These slots allow a portion
of the internal coaxial power to be radi-

ated in a uniform manner, along the en-
tire length of the cable. Interestingly, if
an RF signal is transmitted in the vicin-
ity of the Radiax cable, it will, con-
versely, be coupled into the coaxial
mode. Then, it will be carried along the
cable to an appropriate receiver.

Built to capture accurate information
on DCS performance for a number of ac-
tual system environments, the Radiax
cable test tunnel facility is a 400-ft. long
tunnel that uses both circular and rec-
tangular cross sections. Prototype ca-
bles and RF distributed system applica-
tions can be tested there.

Contact Andrew Corporation, 10500
W. 153rd St., Orlando Park, IL 60462;
(708) 349-3300; fax (708) 349-5222; Inter-
net: http//www.andrew.com.—DS




Deep Sync FIFOs
offer true
100MHz perfor-
mance, low first-
word latency, and
low power at
<$1/KByte

107 FWFT

10T Proprietary

Cypress Deep Sync FIFOs

Frequency - MHz

STAY ON TRACK WITH
DEEP SYNG FIFOS

£ R S Lo
e 3 ot a0 < 18
—w g .)2“‘9

Deep Sync FIFO Feature Comparison

T CYPRESS CYPRESS ADVANTAGE
Sync Architecture
Proprietary  Industry All Cypress sync FIFOs
FWFT Standard are pin-compatible
Frequency Select Pin
FSSelet  Clockscan  Does not limit
pin be async range of operation
Depth Expansi
Serial Token Low latency
cascade passing and low power
Power (f=20MHz)
«18; -180mA  -100mA Lower power
9 -150mA  -50mA Lower power
«9 Package
10x10 7x7 Smallest -9gackaging
TQFP TQFP for all sync FIFOs
Deep Sync is a trademark of Cypress Semiconductor Corp. SyncfIFO and

SuperSync are trademarks of Integrated Device Technolegy, nc.
Call now to

enter our monthly
drawing to win
one of 10 free
lomega Zip Drives!

. http://www.cypress.com

Don't Let Them Get You Off the Track
“They” said it couldn’t be done, but we
did it anyway—broke through the density

barrier with standard-pinout
synchronous FIFOs. Cypress's
CY7C4261/71 16K/32K x 9 and

CY7C4255/65 8K/16K x 18 Deep
Sync” FIFOs offer the speeds and densi-
ties you need for high-bandwidth applica-
tions using the same industry standard
synchronous (clocked) architecture used for
lower-density sync FIFOs.

Upgrade Using Your
Existing Sockets

No redesign. No timing
issues. No pinout changes.
No need to learn a new
architecture. Just plug our
Deep Sync FIFOs into your existing board to
achieve the highest performance possible.
No other FIFO supplier makes it this easy to
upgrade your buffering solution!

The First-Word-Fallthrough Fallacy

Don‘t be fooled by FIFO features hype.
Why should you wait 12.5 clock cycles for
the first word of data when you can get it
(and all the rest!) in less than 2 cycles?
That's a savings of almost 500 ns!

Standard Sync FIFO Buffering Solutions
for Today and Tomorrow

If you're looking for sync FIFOs offering
the highest densities, fast cycle times, small
packaging, low cost (less than $1/KByte),
and the fastest time-to-market, look no fur-
ther than Cypress. Qur roadmap will keep
you on track with devices that are deeper
and wider, yet still socket-compati-
ble with standard sync FIFOs.
Break Through to
100MHzNow!

Call today for free samples,

a Data Book CD-ROM, and enter to win an
lomega Zip Drive.

(800) 858-1810

FAX: 1-408-943-6848

Ask for Kit #D031
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art?

What does our affordable oTp

microcontroller mean to the masked

(It means it’s a thing of the past.)

e’re about to change

microcontrollers.
Because our new 8-bit mcu,
the ks88pog16, is a one-time-
programmable EPROM part that
s identical to our ks88cogqié

masked part in footprint, electrical

your whole image of

characteristics, and performance.

And as of right now, is virtually
identical in price.

Which means: that you can get
to market right away with any new
product or any change in code,
because you don’t have to wait the
typical 8-12 weeks for a masked
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part. And you can then continue to
build the product exactly as you
have for the fast-out-the-gate
version, over its entire life. Because
with our minimal price premiums,
there’s little or no reason to switch
to the masked part.

Let’s say your product revolves
around information that changes
on a regular basis—and up till
now, you've had to burn a new
mask every time.

Pretty obviously, you’ll be
thrilled with this new mcu.

And even if you don’t expect
your product to ever require a change
in its microcontroller code, you may
still find you want to start with our
new OTP part, and stay with it.
Because of time-to-market alone.

If your volume is such that you
want the programming done by
your vendor, it’s easy enough to
start with our oTe product, then
switch to our masked part, the
Ks88co916, because of its identical
footprint. In fact, you can decide
to make that switch pretty much
at any point.

But other than really high-
volume applications, take it from
us: we've got something that’ll make
the masked mcu Aistory.

Outdated technology.

You know, passé.

For information on our micro-
controllers, please call 1-800-446-
2760 today. Or visit our Web site
at www.sec.samsung.com. Or write
to Microcontroller Marketing,

Samsung Semiconductor Inc., 3655
N. First St., San Jose, CA 95134.

in1 g

SEMICONDUCTOR
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..Perspective on Time-to-Market

BY RON KMETOVICZ
President, Time to Market Associates Inc.

P. 0. Box 1070, 100 Prickly Pear Rd., Verdi NV 83439; (702) 345-1455; fax (702) 345-0804

lustrates a common occurrence in

business—early success followed
by a rather precipitous fall from the
pinnacle of good fortune. In the illus-
tration, the example company turns
its first profit in 1992. Growth from
1992 to 1993 and from 1993 to 1994
runs within, or near, the triple digits;
profit increases slow from 1994 to
1995; in the 1995 to 1996 period, the
rise comes to an end as the enterprise
shows significant profit decline; and,
in the 1996 to 1997 period, profit ero-
sion continues. It'’s a definite “good
news” and “bad news” situation. In
the early period, the financial health
of the company, as measured by prof-
its, exhibited robust trends. Then,
something changed to produce a com-
plete performance reversal.

Many factors may contribute to
the decline in the financial health of a
business, but one element, the loss of
quality leadership, occurs most often.
In the example cited, three individu-
als formulated the success profile of
the 1992 to 1994 period. Two basically
ran the company’s product develop-
ment programs while the third built
and managed the company’s market-
ing and distribution channels. The

The column’s companion chart il-

trio worked as a team,
constructively dis-
agreed on many topics,
but came together, as
required, to address
competitive, market,
and other business-re-
lated issues. These indi-
viduals were respected inte nally
and externally to the company. In
1994, after a major disagreement
with a newly appointed chief execu-
tive officer, the trio moved to pursue
other interests. When the leaders de-
parted, those who remained knew
they would be missed; they just did
not know the degree.

The chart points out another key
phenomenon—that of leadership
merits. The exit transpired in 1994,
the first major profit decline did not
become highly visible until 1996, a
two-year lag. Many inside the firm
saw no connection between the miss-
ing contributors and the deteriorat-
ing business. After all, the new man-
agement team raised profits in 1995.
If they could do it once, factors other
than management must be the cause.
In reality, the programs, initiatives,
and systems put into place by the de-
parting staff contained significant in-

RON KMETOVICZ
CONTRIBUTING EDITOR

Profit margin

1993

1994

1995 1996 1997

Time frame

ertia, many taking more
than a year to fully ex-
pire. Essentially, no re-
placements would have
been necessary to sus-
tain these activities;
people merely found
themselves immersed
in their roles and gladly
took credit for the good
things that happened in
1995. For a period of
time, the new chief ex-
ecutive and the reorga-
nized management
team looked good. But the bubble
i burst in 1996. The new team had to
E initiate action on their own, and, as
' the data shows, what they did was
i not good enough.

i Sadly, for the company’s employ-
| ees, the period of pain emerges in
| 1996 and 1997. 1996 marks the time
¢ when the existing management team
i moved to implement a few of its own
. impoverished programs. In 1997,
i they found them not to work. Concur-
i rently, the board makes changes in
' the management and leadership of
i the company, as all within the organi-
; zation struggle to initiate a turn-
i around. More time elapses before
E knowing the effectiveness of the
' changes—some work, many do not.
i The attempts continue until prof-
i itability is restored or the firm goes
i broke. That is the hard and dumb
E way to run a business!

! The easy and smart way requires
| the preservation of critical leadership
. skills within the enterprise. And it's
| not that hard to keep leaders! First,
E the management team must know
i who the leaders are and what they do
i for the company. Armed with the
i knowledge and the ability to commu-
E nicate, the company and the leaders
' within it can agree on the conditions
I of employment. A lot of recognition
i and a bit of reward generally sets the
. stage for long and happy relation-
E ships as profit dollars pour in.

To obtain an e-mail copy of “The

Complete List for Late Product In-

v Jormation,” readers may contact M.
i Kmetovicz at kmetovicz@aol.com.




A TOTALLY NEW VISION

Improvise,
fudge,
jury-rig,
kluge & tweak,

OY just simply

rove.

1imp

Tight code won't get you a smaller footprint or month-long
running time from batteries. Nor will elegant execution earn you
single-chip operation or in-system reprogrammabality.

The capabilities for newer applications have to come from

more than blood. sweat and tears. You need a controller that’s made oTP and On-Chip Flash
for the job: the HS line from Hitachi. These &- or 16-bit, RISC-like, 8- and 16-bit microcontroliers

register-based architectures offer efficient execution of high-level

languages as well as code efliciency, a rich selection of on-chip EI H h' www.ikn.com
J ; ! v 2 HSIg 1-888-488-4133
peripherals and large on-chip memory: the industry’s highest-density

N ) : ’ ) w.marshall.com
Flash is on an H8! To make things easier still, an advanced, mmshd' ;‘-\8\():)—"’61-960; cl“ 3155

integrated set of C-based development tools 15 now available. St pross- Gt
Your Hitachi distributor is ready to help as well. Theyre a @QD‘FOR 1-800-778-4376

complete source for product information. samples and FAE support STERLING. www.sterlink.com

on the H8. The controller that works as hard as you do. SLEC PRI DM 800 745-5300

: Bookmark technical data at www.halsp.hitachi.com.
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SGS-THOMSON INTRODUCES
THE EAGLE RANGE E*PROMs
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NOW YOUR IDEAS
CAN REALLY FLY

As a world leader in non-volatile memories.
SGS-THOMSON has always made it easy
for you to take your designs to the top.
With the introduction of our Eagle Range
of EEPROMs. you have even more to fly
with — including the industry’s first 256K
serial EEPROM. Now you can launch your

- " . Now, for the first
product with a choice of high performance time, you can get

foree d high densi
256K 128K. 64K. 32K and 16K devices in both ~ 98 GeAsty

serial and parallel. in cost-saving
O serial as well
And that’s just for starters. We support you as parallel.

with a whole spectrum of EEPROMs from 256 bits
up. Plus all the best serial bus types including the
new SPI standard with clock frequencies to 2MHz.

Count on a million erase/write cycles :
over the entire operating temperature range 230 Bit fo 256K Densities *
— not just room temperature. Get more e
performance out of less space with ST's parallel and Serial Buses
own advanced 0.6y technology. And E——
maximize your design opportunities with
a range of operating voltages down to 1.8V.

1,000,000
Erase/Write Cycles

In other words, don’t just get your e Ty
design off the ground when you can soar -
with number one. Fax 617-259-9442. Te m;vrz';::;h;znge
Or write SGS-THOMSON. 55 Old T T . WY
Bedford Rd., Lincoln, MA 01773. And .

» . , Operating Voltages
visit our web site at http://www.st.com Down to 1.8V

RS . C st e S LS

>/ 4

Eervice and lecimology

®©1996 SGS-THOMSON Microelectronics. All rights reserved For
photo ®Thomas Mangelsen/images of Nature® More Info
Turn Page

See us at Embedded Systems West, Booth# 229
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hroughout our nation’s history, the U.S. has
Tdone well at innovation. That era may be end-

ing. I'm not optimistic about the outcome of
the patent wars. It’s been a long time since we
had visionary leaders like Franklin, Washington,
and Lincoln.

The sad thing about the patent debates in Con-
gress is not corruption, but ignorance. Oh, corrup-
tion is there. Great gobs of foreign money flow
through the Commerce Department, and that’s
e A RUDEL wrong. Still, what might do us in, I think, are our

MUY I own outmoded tools for deciding “truth”—the sin-
gle loop learning of the MBAs, lawyers, and
flacks. As the adage says, “the fault is not in our stars, but in ourselves.”

Patent Commissioner Bruce Lehman is telling Congress to vote for H.R.
400 and S. 507 because patents are now granted in 19 months. His false data
is magnified and refined by the legions of lobbyists who infest Washington,
and then spoon-fed to Congress and the press.

Why worry? If patents really do process that quickly, and it may get bet-
ter, then who cares if we publish patent filings at 18 months, “just as they do
in the rest of the world?” (Actually, they don’t, but that’s another story.) The
buzzword is “harmonization.” All together now: “Hummmmmm.”

Lehman’s lies are clever, often containing elements of truth, per Western
legal protocols. After all, it’s becoming an art form—miscommunication by
bullet charts and selective facts. Q: “How fast do patents issue?” A: “Only
19 months, boss. No problem.”

Still, any form of early patent disclosure can be lethal. If you rip a baby
from the womb before the proper time, you risk its life. If you disclose your
secret inventions to competitors before you have patent protection, they
can pirate your work. If H.R. 400 and S. 507 pass, their lawyers can file re-
examination proceedings, delay you, and steal your work.

Also, averages can deceive. You can drown in a lake with an average
depth of 1 ft. Actually, 19 months is not the time from initial filing to the
granting of the patent. It is the time from the last office action to grant or
withdraw, and only for the simple patents without interferences or splits.

Many patents interfere with other patents and have to be re-filed, or are
split by the patent office into multiple filings. In one infamous case, that
took 43 years, the patent office made the inventor split his original patent
into 30 separate applications. He spent his whole life re-filing and waiting.

Lehman blames the inventors, actually the victims, for causing long
patent office delays. (These extreme cases are rare, less than 0.0013%. Most
are caused by government secrecy orders.) Lehman calls these “submarine
patents” and uses them, not his agreement with Japan, as the reason to de-
stroy the best patent system in the world. Believe it or not, his story is
working. It gives Congress and the Clinton Administration the excuse they
need to take the money and do what the lobbyists want.

The General Accounting Office says that the typical patent takes about
four years. The killer patents, those that start new industries, take much
longer. A Hall of Fame group of inventors, including several Nobel Prize
winners, wrote to President Clinton saying their key patents took a decade.
He has yet to respond.

Truth is now hard to come by in our society. That’s our fault, not Japan’s.

John D. Trudel, CMC, provides business innovation consulting to se-
lected clients. Lectures, keynotes, and workshops also are available. He is
the author of “High Tech with Low Risk.” The Trudel Group, 33470 Chi-
nook PL., Scappoose, OR 97056, (503) 640-5599; fax (503) 5,3-6361, e-mail:

jtrudel@gstis.net; Internet: hitp://www.trudelgroup.com.
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Quality Software Management Vol. l
4: Anticipating Change illustrates
how to create a supportive environ-
ment for software engineering—an
environment where an organization ’
can realize long-lasting gains in qual-
ity and productivity by learning to
manage change. The book analyzes
change from a broad range of per-
spectives. Topies include: “Modeling
How Change Really Happens,”
“Planning for the Future Organiza-
tion,” “Why Software Projects Fail,”
and “Three Levels of Process Im-
provement.” The 504-page book is
priced at $50. Contact Dorset House
Publishing Co., 353 W. 12th St., New
York, NY 10014; (800) DH-BOOKS ;
fax (212) 727-1044; Internet:
http://www.dorsethouse.com.

TCP/IP Network Administrationis a
complete guide to setting up and run-
ning a TCP/IP network for practicing
system administrators. The book cov-
ers setting up a network; configuring
important network applications, in-
cluding sendmail; and issues in trou-
bleshooting and security. It covers
both BSD and System V TCP/IP im-
plementations. The 502-page book is
priced at $32.95. Contact O’Reilly |
Technical Publishing, 101 Morris St.,
Sebastopol, CA 94572; (300) 998-9938;
fax (707) 829-0104; Internet:
http://www.ora.com.

Designing Object-Oriented Software
enables users to create significantly
more robust software applications us-
ing basic object-oriented (OO) design
principles and a specific design
process, responsibility-driven design.
The book is applicable to any soft-
ware effort, even those not using 00
languages and environments. It fea-
tures user-oriented design tools such
as the collaborations and hierarchy
graphs; coverage of classes, responsi-
bilities, systems, and protocols; real-
world considerations for choosing a |
programming language; evaluating

and implementing a design; and test- |
ing an implementation. The 314-page |
book is priced at $48. Contact The l

Penton Institute, 1100 Superior Ave.,
Cleveland, OH 44114; (300) 223-9150:
fax (216) 696-6023; Internet:
http://swww.penton.com.
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are BIG books. The Electronics
Handbook happens to be one
massive production from CRC
Press, published in cooperation with
the IEEE Press. The book is orga-
nized into 24 sections, with a total of
156 chapters written by over 180 au-
thors. Each chapter is followed by
three vitally useful elements. The
first is a definition of terms used in
the chapter, the second calls on the
references used, and the third offers
sources of further information.
These are, perhaps, the most im-
portant tests of a book of this nature.
There cannot be, in the space that is
available in The Electronics Hand-
book, absolute, all-defining coverage
| of the pertinent material. The best
| books in this class will lead you to
the other areas that might be helpful
‘ or which can more closely examine a
I
|

There are books and then there

l
|

specific area of interest. The Elec-
tronics Handbook does both quite

well. In the areas where this re-
viewer has expertise, there are
many references and leads that are
logical; some are missing, some are
there that would be arguable.

The organization of The Electron-
ics Handbook in its sections and cor-
responding chapters is well done.
With the section breakdown and the
Contents and Indices, it’s not hard at
all for readers to find the material
for which they’re searching.

Most of the authors involved in
the book are both known names and
well-grounded in their inclusion.
The editing has produced a standard
of writing that is easy to follow and
read. Some of the text layouts are
tiring, but that is, quite probably, a
result of the publishers’ need to keep
the dimensions of the book in a man-
ageable range.

There are some areas in The Elec-
tronics Handbook where the em-
phasis comes a little too much from
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an academic viewpoint. Addition-
ally, there are some serious holes in
processing technologies and IC de-
signs. In some cases where there are
holes, the references will direct
readers to the right places.

Overall, I am glad to have this one
on my bookshelf. By the way, The
Electronics Handbook book is 2575
pages long. However, the book is a
useful guide to areas of electronics
where the reader might have little
or no expertise. The Electronics
Handbook also serves as a good re-
minder of technologies in the
reader’s own specialty. Having it all
in one place makes it even more use-
ful, and for what the book offers, the
price is extremely attractive.

The FElectronics Handbook
(ISBN: 0-8493-8345-5) is priced at
$115, and is available from CRC
Press Inc., 2000 Corporate Blvd.,
NW, Boca Raton, FL 33431.

Paul McGoldrick

effective, call 800-982-5737
ext. 234 or 244.
E-mail: valpeyfishersales@juno.com
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Having It All.

Valpey-Fisher brings unprecedented
price/performance to three popular devices.

Our high volume proprietary manufacturing, under the rigorous supervision
of Valpey-Fisher engineers, yields superior price/performance while
maintaining the uncompromising quality you expect from Valpey-Fisher.

The NEW VF946 Series: Tri-State SMD or Through Hole VCXO
¢ Compatible with AT&T S type VCXO
¢ Frequencies to 52 MHz ¢ Very low phase jitter
* Small 6 pin ceramic DIP package or gull wing

The NEW VF315 Series: Surface Mount HCMOS/TTL Oscillator
* Compatible with Epson SG615
¢ Valpey-Fisher designed & manufactured not Japanese
¢ Tri-state and tight symmetry ¢ J-leaded molded package

The NEW VF/FE & VF/FH Series: Surface Mount Crystals
* Low profile (1.8 mm)  Wide frequency range (10 to 100 MHz)
¢ Ceramic epoxy sealed package ® Low cost

VALPEY-FISHER %

To learn how Valpey-Fisher products, quality and ingenuity
can make your products more cost

A SUBSIDIARY OF

Technoloev

and
I

vl

75 South Street, Hopkinton, MA 01748.  Voice: (508) 435-6831 ext. 285. Fax: (508) 497-6377
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IT’S A HIGH-DENSITY WORLD,
AND YOUR OLD RECTIFIERS
JUST DON’T FIT IN.

It seems that everything about telecommunications is

growing—including the power that systems require and,

unfortunately, the space they take up.
Lambda addresses the problem with a series of

modular power front ends that occupy up to 35% less

space than their nearest competitors. The FE Series
modules provide a solution that’s scalable in 500, 1000,
2000 and 3000 watt units, and fits in a standard 3U
rack shelf with optional Low Voltage Disconnect, battery
temperature compensation and circuit breakers.

The modules are hot-swappable, and feature power




Lambda’s /1 ont end modules

can deliver anywhere
1 //'0/12 10 fo 240 amyp.
v mal3U /-acé&/)ace.

factor correction and remote =207, { 1)) ) may be the right solution

diagnostics. Both 24 and 48 volt = for your application. But you’ll just have
output versions are available. to give us a call at 1-800-LAMBDA-4, ext. 8828, because,

There are plenty of other reasons why the FE Series once again, space is limited.

lﬂMBM 2 www.lambdapower.com/fe
READER SERVICE 177
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ow do YOU define taxation
without representation? The In-
ternet is opening the possibili-
| ties with all kinds of e-commerce op-
tions popping up all over the World
Wide Web (not to mention the other
webs out there). If you're looking to a
guide through the madness, try Tax-
ation of Cyberspace, by Information
Technology Association of America
(ITAA) and Deloitte & Touche LLP.
According to ITAA, the book ex-
amines current and possible taxation
of eyber transactions. The authors
are looking to stimulate discussion
leading to the formation of tax policy
regarding the Internet. Both tax pro-
fessionals as well as information
technology professionals will benefit
from this collection of information.
Electronic business that begins
within the borders of America’s 50
states is subject to all kinds of differ-
ent tax laws, depending on the state
I you do business in. Consequently, en-
L S—

terprises are trying to find sources of
reliable information about how they
can function in cyberspace. To get a
true understanding of the real im-
pact of taxes on the Internet, it’s im-
portant to understand that we're not
just talking about taxes levied on
items bought and sold on the Inter-
net. We're also talking about transac-
tions that could involve taxation, in-
cluding the service of providing
access to the Internet, as well as the
actual sale of goods and services.

In the beginning of this year, New
York’s Taxation and Finance Depart-
ment said that Internet users are not
responsible for sales or telecommuni-
cation taxes during access. But, Tex-
ans are, and the Texas government
also is tacking on sales tax to infor-
mation provided to subscribers by
Internet content providers/purvey-
ors. Additionally, the Lone Star state
is taxing fees charged by Internet
companies for the service of building

and maintaining sites. As of this
writing, Colorado, Georgia, Illinois,
and Ohio have so far remained out of
the fray.

Also addressed in Taxzation of Cy-
berspace are the vagueries associ-
ated with income and sales tax collec-
tion obligations. The book takes a
state-by-state approach to state in-
come taxes, state sales and use taxes,
state telecommunications taxes, and
state and local taxes on gross re-
ceipts. It’s tough enough dealing
with the tax system as it stands,
without having to deal with its appli-
cation to the Internet.

Federal and international tax is-
sues also are extensively covered in
the new book. The book is priced at
$150 for ITAA members and $200 for
nonmembers.

Contact ITAA, 1616 N. Ft. Meyer
Dr., Suite 1300, Arlington, VA 22209;
(703) 284-5307; fax (703) 525-2279; e-
mail: jeharnetski@itaa.org.

When purchasing these
three products with
maintenance from
Interface Technologies:

or

SAVE

(+) *
/o
MicroSim DesignLab

CALL

Product Training
Analog Modeling Services

FREE Training! *

ReAcH THE MosT POWERFUL
BuynG AUDIENCE IN OEM

Start to Finish
MicroSim PSpice A/D
MicroSim PSpice

on any MlicroSim
product or maintenance
until December 31, 1997

MicroSim PSpice A/D Basics+
MicroSim PSpice Optimizer

MicroSim PSpice A/D
MicroSim PSpice MicroSim PLSyn
MicroSim PSpice Basics MicroSim PCBoards

MicroSim Schematics

800-357-1636

for information, prices or a quotation

Other Value Added Services from Interface Technologies:
Installation Services
Configuration Services

* Free Troiming and 5% discount available only when products are purchased through Interfoce
Technologies, an authorized reseller of MicroSim products. Offer valid for U.S. customers only.

TEL

INTERFACE
TECHNOLOGIES
400 ASHLAND AVENUE
RIVER FOREST, IL 60305

Fax:
E-MAIL
WEs

800.357.1636
708.366.4413
SALES@|-T.COM
WWW.I-T.COM
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ELECTRONICS WORLDWIDE

If you read Electronic Design and want to reach subscribers
with a direct mail or telemarketing campaign, we can help.
One of our in-house experts will work with you to select lists
targeted especially for your products or services.

100% of Electronic Design subscribers are involved in the
design and development of electronic products. Select Buyers
and Specifiers in virtually every product category! Also select
by Job Title, Employment Size, Job Function, Geography,
Business/Industry.

BPA audited and guaranteed 99% deliverable. Call your advertising
representative, or call 216-696-7000 and ask for the List
Department. Fax requests to 216-696-6662. Ask for your FREE
74 page Penton Lists Catalog,

PENTON
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FLIPPING THROUGH THE INTERNET ROLODEX

http://www.calstart.org: Click-
ing on this URL will bring you to
Calstart’s new, enhanced World Wide
Web site. The site features thou-
sands of pages of electric vehicle,
natural-gas vehicle, and advanced-
transportation information. Key web
offerings include the Electrical Vehi-
cle Recharge and Natural Gas Vehi-
cle Refuel Site Directory, Industry
Yellow Pages, Clean Car Catalog,
Fleet Resource Center, and News
Center. The recharge and refuel site
directory provides the user with
easy-to-use maps for those hard-to-
find recharging/refueling stations.
The yellow pages list hundreds of in-
dustry companies. Data for clean-ve-
hicle fleet operators can be found at
the resource center, and news is up-
dated daily at the News Center.

http://www.waldmann-
lighting.com: Web surfers on the
lookout for task-lighting information
can look to Waldmann Lighting’s new
site for the latest facts. The com-
pany’s lines of office, machine-tool,
and electronic inspection lights are
all shown here. Lighting articles pro-
viding practical specification infor-
mation also can be found here. Spe-
cial sections focus on magnification
lighting, lamps and ballasts, and er-
gonomic issues. Task lighting is ex-
amined here, along with tips for ma-
chine shop lighting. The site honors
catalog ordering on all products.

http://www.whitemicro.com:

Point your browser to White Micro-
electronics’ new site for the most up-
to-date information on the company’s
military and commercial memory
products. Complete item listings and
specifications, including entire data
sheets are here. Visitors to the site
will find all this information on
SRAM, Flash, EEPROM, DRAM,
mixed modules, and processors. The
site also has broken these memory
sectors down into ceramic mono-
lithics and multichip modules, Plastic
Plus (upscreened COTS devices),
and commercial MCMs. Typical ap-
plications for the company’s offerings
include aerospace systems and high-
end military systems. Other links at
the site include new product high-

i lights, company information, and
E sales and distributor information.

| http://www.equipetech.com:

i A new site that focuses on high-pre-
E cision robotic systems for the flat-
' panel display and semiconductor in-
, dustries has recently made its way
i onto the World Wide Web. Equipe

Technologies also is featuring its new
line of vacuum cluster tools at the
site. The company’s line of atmos-
pheric transfer robots are listed
here, with links to each on the Prod-
uct Information page. Detailed cor-
porate information, as well as com-
pany press releases, also can be
found at the site.

We’ve got the solution
to inflated transistor array prices.

@

New low costs

Toshiba transistor arrays now feature some
of the lowest prices you'll find.

Complete solutions
Along with high performance, standard
compatibility and over 10 years of experience.

Deflationary forces
If you're into telecom, automotive or
office equipment, watch for falling overhead.

yNCLE UAL
-

www.transistor.toshiba.com

b

TOSHIBA

TOSHIBA

A ELECT

1-800-879-4963

TS, INC.
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You can see w
IS eas
one of the big

names

At Sharp, we ve been quietly beilding one of the world' largest capacites of ntel-compatible Fash, including innovative Hlash packages like this ’ 8Mb ball gri

(actual size)



y to overlook
in Flash.

anay chip-size package that design engineers love, plus our SmartVotiage options, PCMCIA and miniature cards. To look over the Flash that you might have overlooked until now,
call 1-8oo-642-0261, ext. 405. Or get detailed product data from our web site.

SHARP

FROM SHARP MINDS
COME SHARP PRODUCTS"

www.sharpmeg.com/flash
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Rock Solid

Noise

Immunity

SGS-THOMSON ST62 micros deliver more performance in
less space for less money. Even the core is optimized
for cost-effective operation.

That’s more than enough to make them a
hit. But when you add ESD protection and
legendary rock-solid noise immunity. our
ST62s sound almost too good to be true MCUs.

But they ‘re for real. All ST62s contain ROM
and RAM. All have an EPROM counterpart.
Some versions ofter on-board EEPROM for calibration.

Each ST62 includes an 8-bit timer with 7-bit programmable

prescaler as well as multifunction. individually programmable

I/O ports. Devices with high current capability to directly drive LEDs
or TRIACs. along with a wide range of peripherals such as ADC. PWM and
LCD drivers. SCI and SPI are also available. A wide voltage range allows the
ST62 to be powered directly from battery or mains with minimum external
components. Plus what you’ll recognize as the industry’s most extensive
family of support tools.

So don’t just string along with any old micros. Rock with the hottest
numbers in the industry. ST62. They just might make you a star. To find
out more fax 617-259-9442_ or write SGS-THOMSON, 55 Old Bedford Rd.
Lincoln, MA 01773. Visit our web site at hitp://www.st.com

SA \/ E4 $62’ Save up to $62 on an ST62 Starter

Kit. Includes demo board,
EPROM samples, plus all the
hardware and software needed to
[ complete your design. Limited time
¥ I'k E‘\ I'T offer. Fax or write now for details.

(¢ )

RSSO

Bringing Microelectronics fo Life"

1997 SGS-THOMSON Microelectronics. All nghts reserved
See us at Embedded Systems West, Booth# 229
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$T62 MICROS. SOUND SOLUTIONS.

ANY WAY YOU PLAY IT.

EASY Novice or expert, micro design-ins have never been easier, thanks to SGS-THOMSONS’s Windows "-based automatic
code generator, the unique ST62 Realizer. Virtual equipment like oscilloscopes and Boolean, numeric, sine and square wave generators
let you test for success before your design is complete. Optional stand-alone starter kits make 8-bit micro development as easy as A-B-C.

Q u Ic K To get you from design to market as quick as possible, ST backs you with ROM, FlashROM and OTP-based ST62 micro
versions. World-class manufacturing resources mean you can expect high-volume ROM turnarounds equal to or better than anything
in the industry.

c OM P l E T E SGS-THOMSON supports you with a ST62 device for virtually any 8-bit application. From micros with

1K program memory and the basic complement of peripherals to 8K devices with 16-bit AR timers, SPIs, UARTs, LCD drivers and
more on-chip. Regardless of your application, ST backs you with everything you need to make your 8-bit micro design a hit.

Device Program Memory Type Program | RAM |EEPROM Timers A/D | Serial | 1/0s (High | Others | Package
ROM/| EPROM | OTP !Flash ROM | Memory | x8 | x8 Inputs | Interface | Current)
ST6200 | o | ST6201 | d 1K 64 1x8-Bit 4x8-Bit 9(3) DIP16/5016
ST6201 | o e ° ° K 64 1x8-Bit 4x8-Bit 9(3) DIP16/5016
ST6203 | o | ST6201 | o ° 1K 64 1x8-Bit - 9(3) DIP16/5016
ST6208 | o | ST6220 | e ° 1K 64 1x8-Bit - 12(4) DIP20/5020
ST6209 | o | ST6220 | = ° 1K 64 1x8-Bit 4x8-Bit 12 (4) DIP20/5020
ST6210 | o | ST6220 | o | e TERNT 1x8Bit Bx8-8i 12(4) DIP20/5020
ST6215 | » | ST6225 | = ° 2K 64 1x8-Bit 16x8-Bit 20 (4) DIP28/5028
ST6220 | » | . ° 4K 64 1x8-Bit 8x8-Bit 12 (4) DiP20/5020
ST6225 | o . . o 4K 64 - 1x8-Bit 16x8-Bit - 20 (4) DIP28/5028
ST6230 | o . ° o 8K 192 128 | 1x8-Bit/1x16-Bit AR - SPI/UART | 20 (4) DIP28/5028
ST6232 | o . o * 8K 192 | <128 | 1x8-Bit/1x16-Bit AR SPI/UART | 30(9) SDIP42/QFP52
ST6235 | o . ° . 8K 192 128 | 1x8-Bit/1x16-Bit AR - SPI/UART | 36 (12) = QFP52
ST6240 | e . ° . 8K 216 128 2x8-Bit 12x8-Bit | SPI 24 (4) LD QFP80
ST6242 | o . ° e 8K 216 128 2x8-Bit 6x8-Bit SPI 18 (4) LD QFP64
ST6245 | & | o o * 4K 140 128 2x8-Bit 7x8-Bit SPI 19 (4) L QFP52
ST6246 | o . e e 4K 140 128 2x8-Bit - SPI 20 (4) LCD SDIP56
ST6252 | o | ST6262 | . 2K 128 - 1x8-Bit/1x8-Bit AR - - 9(5) LD | DIP16/5016
ST6253 | e | ST6260 | e ° 2K 128 1x8-Bit/1x8-Bit AR | 7x8-Bit 13 (6) - DIP20/5020
ST6255 | o | ST6265 | o d 4K 128 - 1x8-Bit/1x8-Bit AR - - 21 (8) DIP28/5028
ST6260 | d ° d 4K 128 128 | 1x8-Bit/1x8-Bit AR | 7x8-Bit SPi 13 (6) DIP20/5020
| ST6262 | d o ° 2K 128 64 1x8-Bit/1x8-Bit AR - - 9(5) DIP16/5016
ST6263 | o | ST6260 | e ° 2K 128 64 1x8-Bit/1x8-Bit AR | 7x8-Bit - 13 {6) DIP20/5020
ST6265 | . ° ° 4K 128 128 | 1x8-Bit/1x8-Bit AR | 13x8-Bit | SPI 211(8) - DIP28/5028
| ST6280 | . . . 8K 320 128 | 1x8-Bit/1x8-Bit AR | 12x8-Bit | SPI/UART| 22(10) L QFP100
ST6285 | o . . ° 8K 288 128 | 1x8-Bit/1x8-Bit AR | 8x8-Bit | SPI/UART | 12(4) LD QFP80

ROM and OTP (except 624x and 628x) available in both automotive and industrial temperature range
EPROM = ST62Exx

0TP = ST62Txx

FloshROM = ST62Pxx

The ST62 range is also backed by a full range of windows based support software including a C compiles, debuggers, macro-assemble, linker and simulator and many others

For more information fax 617-259-9442
Complete product information at http://www.st.com

SGS-THOMSON
MICEOERECHRONTES

© 1997 SGS-THOMSON Microelectronics. All rights reserved.
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Windows is a registered trademark of Microsoft Corporation.
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s is the case with most of the
Atransactions that are now taking

place in the electronics market,
Y2K concerns appear to be linking
together to offer potential clients the
greatest number of services possible.
One company that continues to
stretch its limits even further is
Unisys Corporation. Recently, two
different arms of the company en-
tered into agreements that will in-
crease Unisys’ value as a Y2K ser-
vice provider.

The first strategic teaming agree-
ment involves Unisys’ National In-
surance practice and Scruggs Con-
sulting, Argyle, Texas. The object of
the teaming will be to provide actu-
arial and information services within
the North American insurance mar-
ket. Seruggs will be bringing the ac-
tuarial, management, and informa-
tion-related consulting skills
regarding property and casualty in-
surance to the table, while Unisys
also will offer its management con-
sulting, as well as its systems inte-
gration skills regarding Year 2000
migration, imaging, Call Center im-
plementation and productivity, In-
ternet/electronic commerce, and
portfolio management services to the
agreement.

The other improvement to Unisys’
offerings is the addition of SEEC’s
new Smart Change 2000 solution to
the company’s Y2K toolset. This
move makes SEEC a preferred
Unisys A Series COBOL analysis
and remediation software tool
provider. Basically, Unisys can now
market the Smart Change Factory
tool suite.

SEEC’s Y2K tool suite is a family
of programming language analyzers
and software redevelopment tools.
One of the tools featured in the suite
is SEEC COBOL Analyst 2000. The
PC tool works by analyzing the im-
pact of the century date change on
COBOL-based information systems.

Offering a wealth of language and
platform options, Smart Change Fac-
tory supports Unisys A Series, IBM
MVS, DOS/VSE, and Digital VMS
VAX COBOL. By providing this sup-
port, the tool slims down the number
of programs needed to solve multi-
vendor problems encountered in the

Y2K compliance challenge. Unisys’
TEAMZ2000 skill centers and service
offerings will all use SEEC’s tools.

The TEAM2000 program is a
worldwide internal professional de-
velopment curriculum specifically
designed to evaluate Y2K issues.
TEAM2000 is offered through the
Information Services Group Client
Education arm of Unisys.

One of the courses offered is the
“Year 2000 Awareness” one-day
workshop. The workshop is orga-
nized around several presentations
and “brainstorming” exercises engi-
neered to spark participant aware-
ness. Potential risks of inaction and
ideas for successful Y2K resolution
are presented in the interactive
workshop.

Further in the educational pro-
gram of TEAMZ2000 is “The System
Redevelopment  Methodology
(TSRM) and Year 2000 Workshop.”
Participants in the workshop will
learn the skill of the HCL James
Martin methodology of Y2K analysis
and planning. Both workshops can be
held in-house or at a Unisys location.

For more information, contaect
Unisys Corporation, P. O. Box 500,
Blue Bell, PA 19424-0001; (215) 986-
2243; Internet: http//www.unisys.com.

also has added a new element to its
'A Discover 2000 solution, CA-
Fix/2000. The automated tool offers an-
other option to dealing with date analy-
sis and correction of COBOL source
code. The company is marketing CA
Discovery 2000 as “an end-to-end solu-
tion for Year 2000 compliance.”

Able to correct an entire applica-
tion in a single pass, CA-Fix/2000’s
technology is based on comprehen-
sive data and logic-flow analysis. The
tool consists of three phases: Dis-
cover, Find, and Fix. Discover looks
at the application to identify missing
components. Find analyzes the appli-
cation to inform the user which date
fields need to be changed. And, Fix
corrects the application.

Contact Computer Associates In-
ternational Inc., One Computer As-
sociates Plaza, Isladia, NY 11788;
(516) 342-5224; fax (516) 342-5329; In-
ternet: http://www.cai.com.—DS

C)mputer Associates International

Carr—

The Electronic Industries As-
sociation (EIA), along with its
governing body for semiconductor
device standardization, JEDEC, is
making a number of semiconductor
component standards available for
downloading from its World Wide
Web site free of charge. At present,
33 standards and publications are
available on-line, including semi-
conductor package outline specifi-
cations; reliability test methods on
surface mount moisture sensitivity;
and various procedures manuals.
The documents are available by ac-
cessing the JEDEC web site at
hitp://www.eia.orgljedec/. As each
existing and new JEDEC stan-
dards are approved, they will be
posted to the web site.

National Semiconductor
Corp. has made available a free de-
sign kit to help designers develop
high-speed active filters. The evalu-
ation board consists of an input buf-
fer, followed by four cascaded
Sallen Key filter sections, realized
with two dual op amps. The board
was designed using surface mount
components, making the resistors
and capacitors interchangeable. To
obtain the design kit, contact Na-
tional Semiconductor Corp., 4800
Wheaton Dr., Fort Collins, CO
80525; Internet: http://www.na-
tional.com/see/activefilter.

Burr-Brown Corp. has released
an electronic data book that offers
designers a comprehensive set of
product selection tools available in
a CD-ROM catalog. The catalog
combines a parametric search en-
gine, product selection trees, and a
keyword search with applications
support for quick location of appro-
priate products. The electronic
database features over 3000 pages
of high-performance linear and
mixed-signal product data sheets,
applications bulletins, performance
graphs, and detailed specifications.
For a free copy of the catalog, con-
tact Burr-Brown Corp., P.O. Box
11400, Tueson, AZ 85734; (800) 548-
6133; fax (800) 548-6133; Internet:
http://www.burr-brown.com/.
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THE ICs THAT
NETWORK

THE WORLD NOW
NETWORK THE WORLD

High-performance networks from San Francisco to
Sri Lanka have one thing in common: a wide range of AMD
products helping them run faster. From the largest
enterprise network to the smallest home office, AMD's
innovative Ethernet solutions are taking performance
to a higher level. Our next generation ICs lower the
cost-per-port in high-speed networking just like we
did in the 10BASE-T market. AMD is now helping
customer partners like Cisco, 3Com and Bay Networks
supply the globe with faster, more cost-efficient networking
products. We're also pushing the performance envelope in
flash technology, embedded processors and programmable

logic. Want to find out what we can do for your corner

of the world? Just give us a call, or visit our web site.

1-800-222-9323 http:// www.amd.com

=

Want to find out

for our free brochure.

AMDA



SIEMENS

The new C161 Microcontrollers.

Incredible 16-bit performance
for less than you probably
paid for lunch.




Price / Performance

Satisfy your appetite for true
16-bit — without
compromise.

If you find upgraded 8-bit prod-
ucts pretty hard to swallow,
Siemens has a treat for you —
the new C161 microcontrollers
in stock today. All are based on
the C166 core with RISC-ike
architecture, with an instruc-
tion set and optimizing compil-
ers designed for easy C pro-
gramming.

A small price for mouth-
watering performance.

At just $4.79 each at 1,000
pieces, the C161V delivers true
16-bit architecture for the cost
of 8-bit products. So the C161
microcontroliers give you the
performance level you want
without taking a huge bite out
of your budget.

1997 Siemens Components,

A full menu of development
tools available now.

Our worldwide group of estab-
lished partners offer a com-
plete range of stable tools to
take your design through to fin-
ished product in short order.

A tantalizing $161 for our
stuffed-full Evaluation Kit.

The complete C161 evaluation kit.

Includes Evaluation board,
Tasking, Keil and HighTec
C-compilers, Assemblers
and Debuggers, along
with comprehensive
documentation.

C161 Evaluation Board.

With 64 kByte RAM, 256
kByte FLASH operating at full
speed, it's the perfect starter
for your most innovative ideas.

Inc.

READER SERVICE 191

Manuals and CD-ROM

Includes everything you need:
Development Tools, User's
Manuals, Data Sheets,
Application Notes, Web pages
and Links.

For more information and to
order your C161 Evaluation
Kit (SABC161EVAL), call our
distribution partner,
Marshall Industries at
1-800-877-9839 ext. 3109.

For sales service

24-hours a day, seven days
a week, call 1-800-833-9910
or visit www.marshall.com.

Marshall

IT'S ABOUT
TIME

www.sci.siemens.com/mc.html
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HOT PC PRODUCTS

tronies are the ClientPro XLU

and the Millennia MME with Fu-
sion 3D. The ClientPro XLU is de-
signed to support business applica-
tions, while the Millennia MME
supports gaming and Internet enter-
tainment experiences. Both start at
under $3000.

The ClientPro XLU combines In-
tel’s Pentium II processor with ad-
vanced management and networking
features. By using this particular
processor, Micron has hedged its bets
against obsolescence, and lowered the
total cost of ownership for the user.

Network connectivity is covered
through Micron’s participation in
3Com’s Network Ready program. Mi-
cron will ship the ClientPro XLU with
the 3Com network interface already
configured and installed.

The new business tool comes stan-
dard with a 233-MHz Intel Pentium II
processor, 512 Kbytes internal L2 sec-
ondary cache with DMI support, a 16x
EIDE variable-speed CD-ROM drive,
a 2.1-Gbyte SMART EIDE hard
drive, a 3.5-in. floppy drive, PCI 64-bit
3D video, MPEG with 4 Mbytes of
EDO RAM, upgradeable wavetable
audio with speakers, a 17-in. Micron
monitor, Microsoft Windows 95 or NT,
3Com Fast EtherLink XL PCI 10/100

T\'o new PCs from Micron Elec-

ware is advanced object-oriented

firmware designed specifically for
portable PCs. The new software from
Phoenix Technologies is currently be-
ing shipped with Sony’s new VAIO
PCG-705C and PCG-
707C notebook PCs.
VAIO, short for
Video Audio Inte-
grated Operation, is
the graphical inter-
pretation of the con-
vergence of analog
and digital worlds,
says Sony.

The two models
are Sony’s first for-
ays into the note-
book PC market. Additionally, the
new notebooks are fitted with 12.1-in.
Active Matrix screens, 128-bit Graph-
ics Accelerators with 2 Mbytes of
video RAM, and Direct 3D.

Phoenix NoteBIOS 4.0 system soft-

i NIC, Intel LANDesk Client Manager,
i and a five-year/three-year Micron
E Power limited warranty.

' Technologies such as Self-Monitor-
! ing, Analysis, and Reporting Technol-
i ogy (SMART) and LANDesk are inte-
i grated to provide the user with
E preventative maintenance such as
» disk-drive alert, self-diagnosis, and
! real-time monitoring and alerting.

! The Millennia MME with Fusion
! 3D also is based on Intel’s 233 MHz
1 Pentium processor (with MMX tech-
E nology). It comes standard with a 512-
' kbyte pipeline burst SRAM cache, 32
! Mbytes of SDRAM (can be upgraded
) to 128 Mbytes), a 3.1-Gbyte EIDE
i hard drive, a Monster 3D PCI 4-
E Mbyte graphics card, a Diamond
' Stealth Pro DX 4-Mbyte graphics
! card, a 32-voice wavetable, an Advent
i Black 370 speaker/subwoofer system,
1 a 56-kbit/s modem/fax, Universal Ser-
v ial Bus connections, a 24x variable-
E speed CD-ROM drive, a 100-Mbyte
' Tomega Zip drive, Micron’s new bun-
i dle of games, a Microsoft Sidewinder
. Pro Joystick, a 17-in. color monitor,
E and a five-year/three-year Micron
1 Power limited warranty.

' Contact Micron Electronics Inc.,
' 900 E. Karcher Rd., Nampa, ID 83687,
1 (208) 893-3434; fax (208) 893-3424; In-
i ternet: http//www.micronpe.com.

Sony uses PowerPanel, Bat-
teryScope, and MultiKey SMC51L
from Phoenix Technologies in the
PCG-705 and PCG-707C to promote
longer battery life. Built into
SMC’s new Ultra I/0 controller
(FDC37C957FR),
the MultiKey/
SMC51L is an ad-
vanced keyboard
BIOS item. Sony’s
new notebook PCs
have the distinction
of being the first lap-
tops to use the new
microcontroller.
Sony’s new notebook
PCs start at $3500.
For more informa-
tion, contact Phoenix Technologies
Ltd., 411 East Plumeria, San Jose, CA
95134; (408) 570-1000; fax (408)
570-1001; Internet: http://www.
phoenix.com.

Asanté are two new switches de-

signed to improve intranet informa-
tion flow while integrating the
switching structure with Windows
NT servers. The IntraStack is a
10/100 stackable Fast Ethernet
switch and the IntraSwitch is a
10+100 desktop switch. Both
switches are scalable.

The stackable switches use As-
anté’s Goldcard connector technol-
ogy, which allows network managers
to connect high-bandwidth work-
groups with high-speed network seg-
ments. Goldcard connects the base
and expansion modules via a cable-
less 2-Gbit/s PCI expansion bus. The
new switches are unique in that they
integrate intranet-based software
with switching hardware to manage
networks.

Included with the switches are
built-in HTTP servers. These servers
allow the manager to configure net-
work devices via any standard web
browser. The servers also integrate
with IntraSpection, the company’s
web-based network management
software. By integrating either of the
two switches with IntraSpection,
users will have automated intranet
software updates, interactive man-
agement linkage, unified web secu-
rity, and intranet services monitoring.

IntraStack supports up to 46 Fast
Ethernet connections or a variety of
switched 10 or 100 copper or fiber
links (half or full duplex). The unit is
stackable up to three high, support-
ing 14 dual-speed 10/100 switched
ports on the base unit.

IntraSwitch features 24 10-Mbit/s
ports and three high-speed “fat
pipes.” The design promotes configu-
ration flexibility to support legacy
Ethernet LANs and dedicated
switched connections of graphies in-
tensive workgroups.

IntraStack is priced at $§4750 for
the 14-port base module and $6295 for
the 16-port expansion module. In-
traSwitch is priced at $2750. Both
switches carry a three-year warranty
and free technical support.

Contact Asanté, 821 Fox Lane,
San Jose, CA 95131, (408) 435-8388;
fax (408) 432-1117; Internet:
http://www.asante. com.

IntraStack and IntraSwitch from

]




FIELD PROGRAMMABLE ANALOG ARRAYS
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It's an Analog World.

But for Digital System Designers We've Made it Easier to Live In.

For digital system designers making do in an analog
world, life can often become, well...a real rat’s nest. But
with Motorola’s new family of Field Programmable Analog
Arrays (FPAA), the industry’s first true analog counterpart
to Field Programmable Gate Arrays (FPGA}, digital
designers can now create custom analog IC designs with
the same flexibility as a digital FPGA.

Real-World Problem-Solving

Motorola’s FPAA architecture provides flexible arrays
of analog building blocks, which can be configured and
interconnected by software to create circuit tunctions that
solve real-world signal processing problems. When used
with supporting CAD tools, FPAAs enable analog IC
designs with low risk and minimum design expertise.

Complete Software Solution

Motorola’s EasyAnalog™ software, which provides a
friendly user interface in a Microsoft Windows™ environment,
allows designers to construct complex analog circuits by

selecting, placing and wiring high level analog circuit blocks

like biquad filters, summing amps, integratoss, and more.
The circuits can then be downloaded to the FPAA via the
PC computer’s serial port. Users can do rapid prototyping,

Na and (%) are reg d trademarks and EasyAnalog is a trademark of Motorola, Inc
Microsoft and Windows are registered trademarks of Microsoft Corporatien

and deployment of leading-edge products for a variety of
applications, without spending extensive design time
on custom ASICs or being limited by the capabilities of
standard parts. And like our FPGAs, the FPAA can be

reprogrammed whenever desired.

Get the Kit NOW!

The MPAA020 FPAA is available in Development
System Evaluation Kit #MPAA3DS that includes an
evaluation board with a component breadboard area, user’s
manual, PC interface cable, and power supply. Plus a
CD-ROM containing Motorola’s EasyAnalog interactive
design tool.

Ready to start enjoying the flexibility previously limited
to digital programmable semiconductors? Then Motorola’s
new FPAA family is for you. For more information visit
our website at http://sps.motorola.com/fpaa.

The Future of Programmable Technology is Motorola.

M

U MOTOROLA

Semiconductor Products Sector

What you never thought possible.™



Imagine Being Able To Look At

A Digital Design Problem This Way.

This view of system behavior was provided by the
HP 16500C logic analysis system and the HP 16505A prototype analyzer.

Multiple measurement windows
display various domains—all time-

correlated—on your large screen display.

You can also view the same domain’s data
simultaneously in different modes.

1997 Hewlett-Packard Co. TMCOL719/ED!

Well you can, using a simple technique
Hewlett-Packard calls cross-domain analysis.
It allows you to view time-correlated
measurements at multiple points in your
system—from signals to source—all on the
same display. So you can quickly pinpoint the
root cause of a problem, and speed up the
entire prototype integration process.

Only HP'’s family of digital design tools can give
you this kind of insight. And we secure your
digital design tools investment with upgrade
packages, trade-in programs, scalable,
modular instruments, and forward-compatible
measurement modules.

For more information, call HP DIRECT for
the new Digital Design and Debug Tools
Catalog at 1-800-452-4844, Ext. 5378.
Or visit www.hp.com/go/info/imagine
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B Improving designs while turning them out faster and less expensively

What Is Known-Good Die
And How Do You Get There?

The Lack Of A Well-Defined Test Process, Or Even A Standard
For The “Known Goodness” Of Bare Die, Hasn't Hurt—So Far.

John Novellino

ormally, the lack of a consistent standard
N against which you can measure a product’s per-

formance would seriously hinder its growth po-
tential. Add the disagreement about how the prod-
uct should be defined and the product should be dead
in the water. Not so with known-good die (KGD), the
unpackaged, bare die that are sold with the assur-
ance, in one form or another, that they will work as
expected when placed
by customers into their
multi-chip modules
(MCM).

Designers have
steadily increased their
use of KGD in MCMs,
perhaps even to the
point of specifying
them when the design
doesn’t really need
their space savings and
performance advan-
tages. And there still is
no firm definition of
what constitutes KGD,
or standard for what
processes should be
employed to ensure known good die.

KGD, defined one way or another, are available
from several major semiconductor manufacturers
and die-processing companies. The main reason
for wanting bare die “certified,” if you will, as

! known to be good is that once they are placed on

MCM substrates, problems caused by individual
die can be difficult to diagnose and result in costly
repairs or low MCM yields.

Obviously, a rigid, mathematically based defini-
tion of “known good” is what most customers
would like. How confident can the customer be
that the die will work when it is placed in the
MCM? But semiconductor manufacturers seem to

SPECIAL
REPORT

Art Courtesy: Chip
Supply Inc.

shy away from such definitions. Instead, they pre-
fer to define KGD as having the same perfor-
manee, quality, and/or reliability as their packaged

counterparts. As good as the packaged parts may |
be. however, customers are left to wonder |

whether that’s good enough for MCM applica-
tions, which have a different set of economic rules.

And make no mistake, very high confidence lev-
els are important to the
economic viability of
many MCMs. The first-
pass module yield is di-
rectly related to the
number of die in the
module and the confi-
dence level. For in-
stance, Gene Cloud,
vice president of mar-
keting at Micron Tech-
nology Inc., Boise, Ida.,
notes that a high-per-
formance microproces-
sor MCM containing 10
components, each with
a 95% chance of remain-
ing fully functional
through manufacturing, would result in a module
vield of only 60% (Fig. 1).

Too Much Rework

At those levels, module rework and serap costs
could make up a large portion of the final module
cost. If electrical and manufacturing defects could
essentially be removed at the bare die level, the
MCM’s yield could top 99%.

Thus Alan Wood, Micron Technology’s KGD
manager, defines KGD as die that’s fully tested
and burned-in in the same manner as a packaged
part would be. Micron Technology uses an autho-
rized die distributor, Chip Supply Inc., of Orlando,

ELECTRONIC DESIGN / AUGUST 18, 1997
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TEST & MEASUREMENT

KNOWN GOOD

Module yield (%)

99.9% die yield

99% die yield

97% die yield

Number of die per module

1. Module yield is directly related to the confidence level and the number of die used. For yields
that make multichip modules economically practical, designers must use die that have a very high

confidence level.

Fla., to do the testing and to supply
customers.

The availability of fully tested and
burned-in KGD significantly reduces
module rework, decreases cycle time,
and drives down the cost of the final
product. It also improves module relia-
bility, allowing designers to develop
more complex and cost-effective
MCMs. As for whether the designer
must specify KGD or can get away with
less expensive devices, Wood says it's
basically a matter of how many die will
be used in the module and how mature
the particular die are, because mature
die have very high yields.

Potential users of bare die could use
some educating on that point, notes
Mitch Myers, president of Semi Dice
Inc., a wafer processor and die distrib-
utor in Los Alamitos, Calif. Myers
says that there may be as many defini-
tions of KGD as there are people in-
volved in the industry, but his defini-
tion is: a die that has been tested to the
same parameters as a packaged de-
vice. After 21 years in the business,
he’s often heard that you can’t use
bare die unless it’s known-good die.
That’s not totally true, he says.

“In fact, the majority of devices that
we supply are older technologies, so the
manufacturing processes are pretty
much pat,” says Myers. “The devices
have been made the same way for years
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and years and the yields are up. We're
talking about a lot of logic devices or lin-
ear devices for which known-good die
testing is throwing your money away.
The devices are proven. The manufac-
turing processes are proven.”

The added expense and processing
for KGD are needed when the die be-
ing used are newer, less mature de-
vices, and are more complex and ex-
pensive. He says, “If it’s newer
devices and high-pin-count devices,
then they probably need to have

KGD Event Emphasizes Applications

ith the theme “Competitive system solutions using die products,
Wthe Known Good Die Industry Assessment Workshop will focus on
system-level applications of KGD and on reducing costs in manu-
facturing and implementation (shipping media, handling) of KGD. The an-
nual workshop’s goal is to promote a continuing dialog between suppliers
and users of KGD. This year’s meeting, the fourth, will be held at the Em-
bassy Suites Hotel, Napa Valley, Calif., September 17-19.
Representatives of the international community have been invited to

known-good die. Then again, I think
most of the die being sold today are
not those devices.”

The problems involved in testing
bare die are the biggest factors in-
hibiting the growth of the industry, ac-
cording to a survey conducted by Semi
Dice. The company distributed the 15-
question survey to the majority of the
major semiconductor manufacturers
earlier this year. In answer to the
question, “What technical factors cur-
rently effect the broader use of bare
die?” 36% of respondents picked the
inability to test ac parameters (Fig. 2).
The second highest answer (25%) was
yield considerations, which might
even be construed as related to the dif-
ficulty in testing the bare die.

Myers believes that for KGD use to
really take off, testing must be per-
formed by the manufacturers. “Third-
party houses just do not offer the
economies of scale that the manufac- |
turers can provide,” he says.

Ed Perrott, president of Chip Sup-
ply, agrees that the economy of scale of
packaged parts dwarfs that of bare
die. He estimates that a semiconduc-
tor manufacturer that is doing well in
the bare-die business is selling about
98% packaged devices and 2% die.

Guaranteeing Specs

Perrott has his own perspective on
what KGD means. “Known-good die ‘
has very little to do with functionality,
whether the part is good or bad,” he I
says. “It has to do with the ability to

”

participate in this year's meeting. Speakers from the European Commis-
sion’s Good-Die project and the Electronic Industries Association of Japan
are scheduled to present updates on work in their regions.

The Workshop is sponsored by Sematech, the research and develop-
ment consortium of 10 semiconductor manufacturers; the Microelectronics
and Computer Technology Consortium; and the Electronics Industry As-
sociation (EIA). For further information contact Eric Samuelson at the
EIA at (703) 907-7546; fax (703) 907-7549; e-mail: kgd@eia.org.
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$S8-7840

o DC - 400 MHz, 4 CH, 10 traces

® Full TV triggering with clamping
function

® Input offset function

® 5-digit frequency counter

® High-speed auto setup

® Save/recall of up to 32 panel
settings

There are still plenty of good reasons to choose analog, and we’ve lined
up some top-notch high-frequency analog scopes to choose from.

Only lwatsu, the world'’s leading

manufacturer of analog

oscilloscopes, can offer you general-

purpose analog oscilloscopes to oo
choose from — including a powerful , Ve
400 MHz model. Ranging from 100 Rt an O S )
MHz to 400 MHz, lwatsu Analog

Oscilloscopes boast the high $S-7821

performance and multiple functions ~ ® D€ - 200 MHz, 3 CH, 8 traces ® DC - 100 MHz, 3 CH, 8 traces

® Full TV triggering, field and line selectable @ Full TV triggering, field and line selectable
you need for ?ccurate measurement g, o recall of up to 32 panel settings ® Save/recall of up to 32 panel settings
and observation. ® High-speed auto setup
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1%

[ 1%

[ Inability to test ac parameters
B Assembly techniques

What technical factors currently affect
the broader use of bare die?

17%

I Practical limitations of automated assembly
[T Yield considerations
I Other

guarantee certain characteristics,
whether the part functions over the
temperature extremes that you might
want, and whether the part has the re-
liability that it needs,” says Perrott.

Using bare die, partieularly in
MCMs, offers more advantages than
Jjust space and weight savings. Putting
several die closer together and elimi-
nating package interconnections
boosts performance by cutting propa-
gation and transition delays. Also,
fewer interconnects can increase relia-
bility in the finished product.

But, as always, there are trade-offs.
The lack of interconnects also makes it
difficult (that is, expensive) to test
100% of the devices for all the ac and de
parameters tested in a packaged part.

not well isolated. Probe-tip capaci-
tance problems slow down readings
and make it hard to test at-speed, says
Perrott. Also, you need precise lengths
of coaxial cable to measure speed.
Those trade-offs may lead to misun-
derstandings among potential cus-
tomers, who can’t see why they should
pay as much, or even more, for a part
that doesn’t come with a package. Per-
rott notes that it may cost from $0.19
to $0.30 to package and test a memory
device as a 32-44-pin plastic part.
Eliminating that cost doesn't leave
much room to economically test the
part as a bare die. The economics im-
prove when you're dealing with a mi-
croprocessor or FPGA that would nor-

Wafer-level testing means the die is !

1
1
]
]
]
[}
[}
]
]
|
I
I
[}
|
I
I
1
1
]
]
]
]
]
]
'
]
]
I
I
[}
|
I
I
1
1
L]
[}
[}
1
[l
]
]
|
t
]
1
4
I
t
I
1
]
(]
]
t
[}
]
[}
]
]
t
|
I
I
[}
I
I
L]
]
1
]
]
]
'
'
t
]
I
|
I
]
]

2. The problems involved with the testing of bare die are the biggest factors affecting the
growth of their usage, according to a survey by Semi Dice Inc.

mally go into a more expensive, ce-
ramic pin-grid array, says Perrott.

Neither scenario, however, takes
into account the fact that manufactur-
ers are set up to make millions of pack-
aged parts a day, but have to disrupt
their processes to handle relatively
very small orders for bare die. Perrott
compares that scenario to ordering an
unpainted car from General Motors.
The automaker would have to charge
extra for the special handling.

To cut the cost of testing, Chip Sup-
ply is buying an automated die loader
from Bear Technology, Plano, Tex. The
loader will take the die off the mem-
brane, put it into a temporary package,
put a lid on the package, and place it
into a carrier. After testing, the assem-
bly goes back into the machine, which
takes it apart and puts the die into a
walffle pack. The loader, which inter-
faces with Chip Supply’s test equip-
ment, should handle about two million
parts a year, allowing the company to
approach packaged-part price parity.

Look At The Total System Cost
Rather than concentrating on die
cost, potential users of bare die should
look at the total system cost, the size
and weight savings, and the ability to
integrate additional functions, accord-
ing to Sherb Bridges, business unit
manager for National Semiconduc-
tor’s die products group, South Port-
land, Maine. National’s standard for

KGD is basically that they will meet |

their data sheet specifications just like
a packaged part, he said.

As for what type of testing should
be done to achieve that goal, Bridges
said the company likes to discuss the
customer’s needs, then come up with a
solution. “We prefer customers not to
test themselves,” he says. “For one
thing, we don't like to release certain
vectors and software, etc. And also,
we're the experts in semiconductor
testing and processing. So tell us what
yields you need, tell us the application,
and tell us the quality. Let us deter-
mine the processing and testing.”

National prefers to do all testing on
the wafer, and has developed hot and
cold temperature probes so that die can
be tested from -55°C to +140°C. Some
products require burn-in, however, and
in those cases the company uses tempo-
rary die carriers. These carriers allow
the die to be handled individually
through burn-in and electrical test.

The decision to burn in depends on
the application as well as the device.
“In most cases, it’s a combination of the
application that the product is going
into as well as the historical yield data
on that product from a packaged stand-
point,” says Bridges. “If the packaged
parts don’t require burn-in, then we
don’t burn the die in. If they do require
burn-in, then we look closely at the ap-
plication. If it’s going into a military ap-
plication, a space application, or a life or
death type of application, we look
closely at whether it requires burn-in.
If it does, we advise the customer.”

Besides directly supplying die to
customers, National maintains work-
ing arrangements with three die
processors. “Our feeling is that for
high-volume applications, we’re the
experts and we're very cost-effec-
tive,” says Bridges. “But we can’t
serve the total market. Die processors
have an extensive customer base and
a very good sales force that under-
stands die. They having testing exper-
tise as well, and they know how to ser-
vice the smaller accounts as well as the
larger accounts. So it’s almost like an-
other distributor for us.”

Third-party suppliers can probably |
do a good job generating KGD for |
many devices, but may have a problem |
with the more complex devices, notes
Weldon Beardain, KGD and MCM
manager at Texas Instruments’ Semi-
conductor Div., Midland, Tex. “The

|




What you need is a logic analyzer that can manage time.
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real problem comes if [ were
to give them some of our
most advanced DSP chips,”
says Beardain. “The third-
party folks would not have
the test infrastructure to test
those products. The vector
sets have been optimized for
a certain brand of tester. If [
were to give them the test
program and vector set
there’s no possible way that
they would be able to use
them on their test equipment
without several man-years of
work unless they exactly du-
plicate our test equipment.”
TI defines KGD as having
the same reliability and qual-
ity as the packaged part, says
Beardain. For commercial
parts, that means the die is
warrantied to the packaged
version’s data sheet parame-
ters, and has the same relia-
bility, assuming the user
properly places the die and
maintains the correct operat-
ing range. Military die also
have the same performance

Rotary
latch

Interchangzable | ploys is SmartSort. “Basi-
Spring cally, we use it with products
when we can achieve our
Baiks] quality and reliability objec-
ackside : 3 '
bias clip tives without burn-in, and we
di do all our testing at the wafer
5 level,” says Heimlich. “We
have the ability to test across
Substrate the full temperature range at
assembly the wafer level with all full

Test or burn-m
socket

__ Testorbum-in
board

ent people, Intel doesn’t use
the term, calling their prod-
ucts the SmartDie line in-
stead.

Another process Intel em-

screens, timing, etc.” To de-
termine which parts need
burn-in and which can be han-
dled with SmartSort, a qual-
ity and reliability group ana-
lyzes considerations such as
the complexity and maturity
of the device and the matu-
rity of the process.

Heimlich agrees that it’s bet-
ter for the IC manufacturer to
do the testing, if possible.
“They know the product best.
They know best how to test the
product,” he says. “The trade-

and reliability as their pack-
aged counterparts.

A misconeeption that cus-
tomers may have is that KGD
means that every die is tested and |
burned-in. That’s not even done for |
every part in TI’s commerecial catalog E
of packaged parts, says Beardain. “In !
today’s commercial market, I think !
you’ll find that if burn-in doesn’t buy |
you anything it may not be done on the
flow at all,” he says. Burn-in is pretty E
expensive for the commercial market, !
“So typically, if we can’t get a product !
to the reliability level that we think it |
needs to be without burn-in, we'd 1
probably be reluctant to offer it as a i
commercial KGD,” he says. :

Brute Force May Be Needed
But TI’s major KGD thrust in the
military areais in its DSP family. For a
number of those products the com-
pany uses what Beardain calls brute-
force methods for making sure they
are sufficiently tested. One option is to
place each die into a temporary chip
carrier based on TI's DieMate technol-
ogy, which also is used by some other
die suppliers (Fig. 3). Other flows of-
fer the die in tape-automated bond

form, and for those products the com-
pany can do a temporary attachment
to atab tape.

For small and experimental runs, the
die may even be placed in a standard
package with temporary wire bonds. Af-
ter it has been run through the required
tests, the bonls are removed. Beardain
says TT has developed some proprietary
mounting compounds that can be baked
out after test.

Intel Corp. also uses the DieMate |

system for burn-in testing of bare die.
The temporarily packaged ICs are run
through the same test flow as the com-
pany’s packaged parts, including hot-
and cold-temperature testing, says
Steve Heimlich, marketing manager
for Intel’s die product line in Chandler,
Ariz.

“Basically, the way we look at

known-good die is as another packag- |

ing option within certain product lines,”
he says. “So the way we see it, the qual-
ity and reliability has to be consistent
with owr packaged parts.” But because
KGD means different things to differ-

3. A temporary die carrier, such as this DieMate system from Texas
Instruments, allows semiconductor manufacturers or die processors to
individually test die as if they were packaged parts.

off is that to do die-level testing
you have to have a commit-
ment to doing it, and the re-
sources and support to be able
todoit. I don't know that every com-
pany has that.” If not, it makes sense to
have a tnird-party supplier who special- |
izes in bare die do the testing.

As to when designers should spec-
ify die, Heimlich says Intel’s basic po-
sition is that die are appropriate in
systems where packaged parts won’t
fit. “So if a package solution works in
one of our customer’s designs, we en-
courage then to use packaged parts,”
he says. “If it doesn’t fit in their de-
sign, then they have the option and the
flexibility of using die.”

The eompany’s not out to convert
package customers to bare die. “What
we're trying to do is provide cus-
tomers with a little more flexibility so
they can meet whatever form-factor
objectives they have for their prod-
ucts.” says Heimlich.
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Banner Solutions
for PowerPC on VME!

V‘I Computer has
a wealth of experience in
PowerPC based VME boards.

Breadth of product offering
and ability to customize
designs for your specific
requirements make Vel
Computer the first place to
call when you need Power
and Performance on VME.

VeI = Power

The PowerPC offers you unsurpassed
VME Price/Performance capability.

More PowerPC
Processors let you select
performance level

Vel Computer has a PowerPC solution
for every system performance need.
Choose from models ranging from the
economical Powere2™ (33-MHz 403
processor) to the lightning-fast
Powere4B™ (166-MHz 604 processor).

PCI Mezzanine board
for high bandwidth 1/0

There’s finally an open standardized
mezzanine bus for VME with multiple
vendor support. PMC cards offer
faster throughput than any of the
earlier mezzanines. All models above

.......................

PowerPC is a trademark of
International Business Machines Corp.
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the Powere2 have PMC mezzanine
slots. The Powere2 supports IP or
M modules.

Software Support

All boards have Open Firmware
(IEEE-1275 compliant). Support is
available for many real time and
UNIX OS’s, .

Call VeI today, and get the whole

story.

1-800-VME-CPUs

(800) 863-2787

Processor

Max

Speed Memory
Model (MHz) (MB)
Power*4B 166 64  Ultra SCSI
Powere4A 100 32 100 MB Ethermet
Powere4 100 256 100 MB Ethernet
Powere3e 100 256 Low cost SBC
Powere3ec 100 16 8 MB Flash
Powere2 33 16  Lowest cost PowerPC

Encinitas, CA 92024

computer

A Subskdiary of Themis Computer
531 Encinitas Blvd., Bldg 114

Tel. (619) 632-5823 « Fax 619-632-5829
e-mail: sales@vicomp.com
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UPDATE ON THE INTERNET

Tools And Protocols Link
Embedded Systems Over

The Internet

ccording to Jerry Fiddler, presi-
Adent of Wind River Systems,

“The Internet is going to radi-
cally change how you think about
what an embedded system is. It’s no
longer just something by itself; now,
it’s something you can monitor and
control from any browser.”

The ability to access and control
small, remote instruments and net-
worked devices of all types from
equally small and mobile handheld de-
vices, as well as desktops, is making
the network into the interface. Devices
that until recently might have a set of
switches or some buttons as a user in-

terface are now sprouting graphical-
user interfaces (GUIs). They can now
be controlled remotely with graphical
switches, buttons, and gauges.

The prominence of the network and
graphical interface means that, from a
user’s point of view, a number of remote,
geographically dispersed embedded de-
vices can theoretically be integrated in
one client display and appear to the user
as one device. All the individual net-
worked devices could exchange data
with the user and with each other. If
such devices were small, dedicated in-
struments, for example, it would still be
possible to access the full, up-to-date

VxWorks

Tornado
for
Embedded
Internet

Operating
system

Network

Internet/intranet

1. Aimed at developing embedded systems for the Internet, the Tornado environment provides
components with over 100 third-party development tools.
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user manual on the whole system simply '

by having a link from the dedicated de-

vices to a larger server. To the user, it |

would still appe:r as one system. And it
would be a system that could be recon-
figured and redesigned at will.

Of course, making all this happen re-
quires an infrastiucture, operating sys-
tems, tools, and services designed for

, creating embedded systems that can

work on the Internet. And more compa-
nies are providing enabling technologies
for doing just that. Specifically, tools
need to address server technology, run-
time support, HTTP, browsers, and
Java. In addition to companies like Wind
River Systems and Integrated Systems
Ine. (ISI) that are providing comprehen-
sive development support for a broad
range of Internet-enabled systems,
there are those focusing on more spe-
cialized areas and very small devices.
Wind River Systems has put to-
gether a suite of components called
Tornado for Embedded Internet that
are integrated into their Tornado de-
velopment environment. The com-
pany’s flagship real-time embedded
operating system, VxWorks, is part of

the suite, but remains unchanged. The |
other components are specifically |

aimed at developing embedded sys-
tems for the Internet. Integration
with the Tornado environment pro-
vides access to over 100 third-party
development tools (Fig. 1).

Many embedded devices will have
to play the role of small Internet
servers, and an embedded HTTP
server will look different than a server
does for desktop systems. For one
thing, it has to be like any other em-
bedded component—small, ROMable,

and portable. The WindWeb server |

can get down to as little as 10 kbytes
and can be accessed by any browser.
Secure sockets and an authentication
facility provide security.

While servers aimed at the desktop
allow two-way communications
through forms, interacting with an
embedded device is different from just
pulling up pages. Most all of what goes
on with embedded Internet devices is

, 1997
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EMBEDDED SYSTEMS

Companies Mentioned In This Article

_THE INTERNET |

emWare Integrated Systems Inc.  Pipeline Vadem Wind River Systems
1225 E. Fort Union Rood 201 Moffett Park Drive 9 Entin Road 1960 Zanker Road 1010 Atlantic Ave.
Suite 220 Sunnyvale, (A 94089 Parsippany, NJ 07054 Son Jose, (A 95112 Alameda, (A 94501
Midvale, UT 84047 {408) 5421500 {201} 428-1700 {408} 467-2100 (510) 748-4100

(801) 256-9267 http://www.isi.com http://www.powerpage.com  htip://www.vadem.com http://www.wrs.com

http://www.emware.com

dynamic. The server is sending chang-
ing data at a periodic rate. That data
may dynamically change graphical el-
ements representing gauges or other
indicators on the client display. There
needs to be a way to closely link the
display to the data. WindWeb uses dy-
namic “value tags” that get to vari-
ables and functions within the applica-
tion and speed the update between the
user and the remote device.

A Mapping Scheme

WindWeb also provides a mapping
scheme to separate the content, i.e., the
HTML pages or user interface ele-
ments that will be placed on an embed-
ded server, from the programming or
the actual code that runs the device.
The content developer, who is more of a
graphics designer than a programmer,
can link files in a form, for example, to
function calls in the program through a
symbol table created by the application
programmer. That way, the page devel-
oper need not and can not get to the
program code. He or she needs no
knowledge of C or C++ programming
and doesn’t have to modify any code to
establish links to the user interface. In
addition, the look and feel of the inter-
face can be changed without having to
modify the underlying code.

ISI has a small, scalable HTTP
server called pSOS/HTTP Server that
can be linked with existing pSOS ap-
plications or used to build new embed-
ded Internet applications. The pack-

age is compliant with HTTP 1.0 |

| protocol and supports the common

gateway interface (CGI) 1.1 protocol,
as well as the HTML 3.0 upload capa-
bility. The pSOS/HTTP Server can be
implemented as a diskless system or
provided with a file system manager
to operate with disk or ROM.

The CGI capability lets a user start
a task or application on demand from a
web browser. The CGI application can

be directly linked to the HTTP appli-
cation or dynamically loaded at the
time of the request. Either way, the
CGI application has a way to commu-
nicate data and parameters with the
browser. HTML (or Java applets) can
be used to build a user interface to re-
motely interact with the embedded
system. ISI also provides two security
measures. IP filtering maintains a list
of approved client IP addresses. The
IP address of the user logging on is
compared with the list and only ap-
proved IPs are processed. In addition,

L4 Netscape

Fie Edt View Go Bookmarks QOptions Diectory Window Help
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the server supports user name and
password authentication to determine
“who are you?” in addition to “where '
are you calling from?” '
For the user-interface design, Tor-
nado for Windows supplies a graphies |
package called RtX-Windows. It’s |
based on the X11 standard graphics |
API and is supported by a sizeable set
of drivers for different graphic display
devices, such as LCD panels. In addi-
tion, Wind River has licensed browser
technology frrom Sun Microsystems in
the form of its HotJava, and from Spy-
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2. Because the emObjects can be made to look like gauges, sliders, switches, or knobs, they canbe |
cwstomized and combined with other elements o give the appearance of the device under control. |
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The Speed ATM Needs
At Costs You Want

Maximize Throughput Address processing bottlenecks make any gigabit network crawl. Every
time a cell goes through an ATM switch, routing information must be translated - almost 10% of the
datastream. MUSIC ATMCAMs (Content Addressable Memory) compare and output the full 28 bit
VPI/VCI in a single clock cycle, as short as 70ns. Datastreams are kept moving.

Optimize Bandwidth Network activity is unpredictable in high speed ATM. Unless bandwidth is
dynamically allocated, it is wasted or lost. MUSIC ATMCAMs adapt quickly to traffic without cell loss; add
or delete connections as fast as 70ns. The full bandwidth is always available. Interoperability and Quality
of Service are never compromised: key factors to selling your ATM System.

Minimize Design A 100 pin PQFP package, 3.3V, 4K by 32 CAM array, 32 Bit 1/O, multiple
data/processor ports, Verilog and VHDL models all add up to less development overhead. For less than
$20* each (half a cent per connection!) only MUSIC delivers real CAM benefits to ATM systems at the right
price. ATMCAMs are simply a sound design investment.

Follow the Leaders 3com Corporation, Bay Networks, Inc. and Cisco Systems, Inc. already
design MUSIC CAM technology into their networking products. They know MUSIC CAMs make sense!

*MU9C4320L-12, per 1,000

Distributors in USA: Email info@music.com
Sager Electronics 800-SAGER800 Internet http://www.music.com
All American 800-573-ASAP
USA Voice 888-CAM-MUSIC ®
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Fax +31 45546 3738
In Asia: Manila Voice +6392 549 1480

SEMICONDUCTORS
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“If I could find it, I could fix it)’

the traditional “chassis” of just two
years ago. The difference is remarkable!
The PowerPack®EA for the Pentium®
processor is only 7.2”x 4.6”. And the
probe tip is smaller than your business
card, so it fits into the tightest targets.

SEE your code at work. Find timing
conflicts fast that are invisible with logic
analyzers and software debuggers.

Microtek In-Circuit Emulators combine
a state-of-the-art source level debugger
with the most advanced event trigger
and trace system available.

160-bits Wide by 256k Trace

Call for FREE ICE Tips AppNotes:

1 (800) 886-7333

with Clock-edge Resolution. Smaller is Better.

With this much trace and smart Compare today’s Microtek In-Circuit www.microtekintl.com
. . . L. . . Phone: (503) 645-7333

triggering, you can record virtually Emulators that fit in your briefcase, with o :( 5(0 3 ),, 208460

every event. And events can be
followed right back to their source
code without stopping the target.

SuA St s o MICROTEK

* Fast, easy code validation for IN-CIRCUIT EMULATORS
design engineers.

* Built into Microtek

In-Circuit Emulators.

» Code Coverage and Thre2 Emulators for Pentium® Processors
Performance Analysis SWAT"Software Analysis Tool

offer you design spontaneity Two National NS486"Emulators
without instrumenting your code! High-Performance 80C186 Emulator

Microtek In-Circuit Emulators for the following processors:
o | e National NS486™ Intefi386"EX o 386DX o 386CX/SX o 80C186 » 80651
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The SMARTengine/50¢PCl:
The first R5000
CompactPCl computer.

NOW. 510-624-8221

See SMART's new PowerPC 603e CompactPCl computer: the
SMARTengine/603¢PCl. At ihe Embedded Systems Conference.

San ‘ose, Californio. September 30 - October 2. Booth 1905.

1ts fast, high-bandwidth, cool-running, and versatile. And it's available now. Sfirst R5000 CompactPCl computer on the market —not surprising when you
Powered by 2 200 MHz 64-bit MIPS R5000 processor, the SMARTengine/50cPCL is consider i comes from SMART Modular Technologies, Inc., a technology leader in
designed to provide top performance in embedded applications such as intenetwort-  modular memory, input/output and computing products for OEMs. With state-of-the-

ing, telecommunications and imaging. The CPL, art manufacturing facilities in Fremont, California, Puerto Rico, and Scotland,
memory and logic all run at 3.3 volts to minimize SMART 5 uniquely qualified to be your long-term embedded computer partner.
| wwwsmartm com I Y y
power consumption. And the dual-issue superscalar CALL FOR FREE EVALUATION.
R5000 CPU provides programs with a generous on-chip complement of 32 KB Now SMART offers qualified companies the opportunity to evaluate the
instruction cache and 32 KB data cache for blazing performance. SMARTengine/50cPCl for a limited time at no cost” In paraliel, evaluate our ability
Afull complement of subsystems —including capacity for up to 128 MB of to tailor a system solution to meet your specific needs, our software support, and our
RAM, serial interfaces, watchdog timer, nonvolatile memory, ethernet, and SCSI— ability to function as an integral extension of your development team.
completes the high-performance picture. Software support for third-party real-time Contact us—now—since this offer = SMARTO
operating systems is comprehensive and complete. The SMARTengine/S0cPClisthe  can be extended for alimited timeonly. ="
== Modular Technologics
CompactPCl 9 ; M MEMORY M( ARDS  COMMUNICATIONS PRO
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glass Technology in the form of its De-
vice Mosaic. Device Mosaic is a modular
browser that can be adapted for various
embedded and handheld devices such
as personal digital assistants (PDAs).

Finally, there’s support for Java.
Wind River has licensed Java from
SunSoft to maintain the 100% certifi-
cation of compliance. Specifically, they
have licensed the JavaOS which in-
cludes the language and an OS kernel.
However, the JavaOS kernel has been
stripped out and substituted with the
VxWorks kernel.

“Java has received the most press,
but really is only one component of the
embedded Internet picture,” says Wind
River’s Fiddler. Putting Java on top of
VxWorks has made it possible to link
Java threads to VxWorks tasks so that
applets can communicate directly with
the underlying embedded application.

ISI supports Java on its pSOSys-
tem of embedded real-time software.
Because pure Java as defined by Sun
Microsystems is not real time, ISI of-
fers a real-time version called PERC.
PERC was developed by Newmonics,
Ames, Iowa, in a clean-room version
developed according to the Java lan-
guage specification that includes some
real-time extensions. PERC currently
doesn’t support the abstract window-
ing toolkit (AWT) of pure Java, but
Newmonics is trying to define a subset
of the full AWT functions for building
user interfaces in embedded systems.
This means that there’s probably no
close communication between New-
monies’ efforts and those an-

worked devices won't be able to afford
the memory overhead required by
TCP/IP. Connection to the Internet is
still possible, however, through proxy
servers that connect to the Internet and
route traffic to small devices over a sim-
pler network, such as a serial link. In ad-
dition, storing HTML pages, let alone
Java applets, is not an option for many
smaller devices.

A company known as emWare has
found a way to network devices built
around 8-bit microcontrollers in such a
way that they can be accessed and con-
trolled by a standard Internet browser
running on a PC—devices as small as
residential door locks connected to
home security systems. Systems based
on emWare’s embedded micro-inter-
face technology (EMIT) also can be
scaled up to very large systems. Natu-
rally, to accommodate very small de-
signs, the bulk of the software function-
ality must reside on the client system
and not on the embedded server.

EMIT implements a very small, spe-
cial-purpose web server that can fit in
Jjust 750 bytes of ROM and about 32
bytes of RAM. Called emMicro, the tiny
server communicates with the underly-
ing state machine on the microcon-
troller, using a simple serial communica-
tion protocol called emNet to send 5- to
64-byte packets over most transports,
including wireless. The combination of
emMicro with emNet constitutes the
“thin server” of the EMIT system.

The “fat client” part of the scheme in-
cludes emManager, which runs on a PC

in about 250 kbytes and communicates
with a standard Netscape web browser.
The beauty of EMIT is the small
amount of data that’s passed between
the client and server. The data, in the
form of “microtags,” are 1- or 2-byte
packets that define device controls. On
the server side, the exchange variable
depends on the underlying control soft-
ware. That software could be as simple
as a state machine running on an 8-bit
microcontroller, or a complex RTOS-
based application on a 32-bit processor.
For example, an arriving microtag
might deliver a value to a variable that
tells the controller to set a valve.

On the client side, microtags un-
dergo “dynamic expansion.” The
client-resident emManager can recog-
nize each microtag’s ID and associate
it with an emObject, which then blos-
soms into the elements in the user in-
terface that displays data and can be
manipulated for control. These emOb-
jects are contained in a library of
small, pre-programmed functions.
These functions are small Java applets
that reside on the client side rather
than the embedded server side. Each
microtag is associated with an emOb-
ject on the client side and with a pro-
gram variable on the server side.

The emObjects look like gauges,
sliders, switches, buttons, or knobs,
and can be customized or combined
with emQObjects and user-created
graphic elements to obtain user inter-
faces that look just like the device un-
der control (Fig. 2). Because the only
data actually exchanged are

nounced by Sunsofttode- | . _ _ _ _ _ _ _ _ _ _ _ _ ' the microtags containing IDs
velop an EmbeddedJava. |1 oS ! A and variables, the network
Unless there’s eventually one | ! s R 3 trafficis very low.
standard, the usefulness of | | | HTML interpreter ' :<::: s:::&:',:g I : Normally, an EMIT system
Java for applications involv- | ! | 1 ! | would exist on a private dial-
ing embedded Internet de- |, T’“’g::g’:” I ! oSt A s : up or closed network using
vices will be less clear. : a : Remote user device the e;‘nNet proto}(lzol. For ahc-
. FlashPi Joa 1 cess from anywhere in the
Getting Even Smaller : pa":u_i: I phugin | || world over the Internet,
. Embe(?ded Interpet_ dfe- : ’ \ there would have to be a
vices require a lower size limit. | | Pragrammable : Flnzl&'ix proxy server that could run
For example, to directly con- | | link retriever " TCP/IP, and an application
nect to the Internet, they need | ! :<‘1 dum ot W ————— " 71| that could communicate with
a TCP/IP stack. TCP/IP has |, Web server ' I Web pages 'l the EMIT-based system over
been a stable protocol fqr ali : URL : J : a serial or wireless link.
long time, but is now getting | | : I | |
leaner and more efficient. The |, R ) R ' Legacy Systems

latest version BSD 4.4 stack of-
fers a 15% to 20% performance

Vadem offers a turnkey
hardware/software solution

increase and takes fewer CPU 3. Expandable with plug-ins, the basic HTML engine can support its own

resources. Still, very tiny net- web page, with the right browser technology.

for both enabling existing and
designing new embedded
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systems for Internet connectivity in
the form of its IPoint product. Vadem
has designed a single-chip platform
around the NEC V30MX CPU core.
The VG330 includes the 32-MHz,
80186-compatible core along with an
LCD controller, keyboard controller,
real-time clock, PCMCIA controller,
and a power-management unit.

The software includes a real-time
kernel, a communications library, a
graphics and user-interface library,
and a set of core utilities for memory
management and for managing data
structures, such as hash tables,
strings, and lists. Between these li-
braries and the user applications is an
API to allow development in C.

The software suite is designed to stay
relatively simple and to keep memory
overhead to a minimum. For example,
the communications library contains a
compact TCP/IP stack, along with
SLIP, PPP, modem, and dialing func-
tions, but leaves out some optional fea-
tures in the link and transport layers.
Normally, OEM would support SLIP or
PPP, but not both, given the dedicated
nature of most embedded applications.
User-interface support comes in the
form of a set of display functions and dri-
vers and an object-oriented set of mech-
anisms for drop-down menus, text en-
try, labels, and other widgets.

Vadem envisions the type of sys-
tems designed with IPoint as available
over direct dial-up from a client, or
able to access the Internet themselves
using a proxy service running on a
server connected to the Internet. The
Internet POP would be the point of
universal Internet access, but the
IPoint-enabled devices could call their
POP and leave data to be retrieved by
the client or forwarded on.

Vadem provides examples and ref-
erence designs for retrofitting exist-
ing embedded systems with IPoint In-
ternet capability. The development
aids include two versions of the li-
brary—one for debugging on a PC, the
other for development and debugging
directly on the target system. Sample
applications, including an e-mail and a
net-connect application, are provided,
as well as a linker/loader and a ROM
conversion utility.

Direct Web Printing
In the spectrum between general
tools for embedded Internet devices to

specialized solutions, Pipeline has
opted to focus on a new paradigm for
printing. The company has developed
an HTML interpreter for OEM printer
manufacturers that let a printer down-
load and print pages directly from the
web. In current desktops, web pages
can be printed, but only indirectly by
translating the HTML page format to
the printer’s native language such as
Postseript, PCL, or GDI.

The HTML interpreter is the first
stage in Pipeline’s effort to develop a
comprehensive system it calls Power-
Page Internet Printing System
(PIPS). As a system embedded in a
printer, PIPS could be used with
browser technology that Pipeline is li-
censing from other vendors to allow
automatically accessing and printing
of a list of web pages.

The basic HTML engine can be ex-
panded with plug-ins, such as Flash-
Pix image compression or Java (Fig.
3). With the browser technology, it can
support its own web page. Users could
then access the printer remotely to
tell it to get certain pages that can’t be
printed from a handheld device.

In addition to the HTML inter-
preter, which is a piece of portable soft-
ware, Pipeline offers a core-based
ASIC processor based on the Hewlett-
Packard PA-RISC architecture. The
'W90100 microcontroller contains a rich
mix of peripherals designed for imag-
ing, including integrated JBIG com-
pression technology, parallel and serial
interfaces, and an 80486-compatible
bus design. OEMs can choose to use
the software and processor as an inte-
grated solution or move the code to ex-
isting or new hardware designs.

As more organizations move to In-
ternet protocols and establish their
enterprise networks as intranets, em-
bedded Internet devices will continue
to proliferate. This is especially true as
users become more mobile and compa-
nies see the advantages of “virtual in-
tranets” behind security firewalls on
the Internet. The range of products
that will incorporate Internet technol-

ogy appears endless.
TOM WILLIAMS
How VALUABLE CIRCLE
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UPDATE ON DSP DEVELOPMENT

Standard Interfaces Are Helping To
Smooth The Road To DSP Development

ing (DSP) development is getting

smoother. At the low end of the
spectrum, a new DSP/BIOS API has
been developed that will help promote
interoperability between develop-
ment tools. At the high end, an appli-
cation development framework offers
an object model for integrating DSP
algorithms into telecommunications
systems. Both the BIOS API and the
object model currently target the
TMS320C54x DSP family from Texas
Instruments (TTI). Thanks to the raw
power of DSP silicon, however, both
developments point to the trend of im-
plementing telecommunications func-
tions that were previously built in
hardware entirely, in software.

T he road to digital signal process-

System-Level Functions

While there are a number of quality
tool suites available for developing
DSP algorithms, interoperability be-
tween tools has been ham-

the BIOS standard will be able to ex-
change information.

By using the DSP/BIOS, develop-
ers can develop algorithms and device
drivers to address application needs
more quickly, and bypass much of the
low-level development needed to get a
system up and running. The
BIOS/kernel resides on top of the T1
hardware and makes its function calls
available to a developer’s C code. The
real-time capture information is avail-
able to the host computer, where it can
be used by debuggers and software
analysis tools. Applications that use
the capture facilities also can be de-
signed for field diagnosis.

A development board incorporat-
ing the DSP/BIOS API, the Tiger
542/PC, is available from DSP Re-
search. The kit includes BIOStation,
with the kernel running on the board
and the tools hosted on a PC. The
Tiger 542/PC uses the TMS320C542

processor, and offers a choice of 64
kbytes or 256 kbytes of SRAM. It pro-
vides a mix of peripherals including
stereo 16-kHz ADCs and DACs, 2 8-
bit DACs, an RS-232 UART, and an
RJ-11 telephony interface.

An Applications Framework

Development of DSP algorithms is
still the province of specialists. How-
ever, the field of applications that can
use those algorithms is much larger,
and growing every day. Telecommuni-
cations specialists, for example, may
not be DSP experts, but need to use
DSP functionality to build dynami-
cally configurable systems. These may
include private-branch-exchange
(PBX) and key systems, feature
phones, voice-over networks, and
computer telephony systems.

To address this need, HotHaus
Technologies has developed an object-
model and software framework that
lets developers bind core DSP algo-
rithms together, interface them to
hardware channels, and provide low-
level services such as arbitration and
task management.

HausWare Renaissance is a soft-

ware architecture that re-

pered by the need to reinvent sides on DSP hardware and
system-level facilities for — . e manages objects and their
nearly every project. Re- CMNSE connections. There are two
cently, Spectron Microsys- Coents T B Hass APY types of objecPs: vi.rtual
tems Corp. announced an im- | ====seeemmoemem e ek e ane oot L HausWare device drivers
}I)lementatlofl of Texas ro— (V'HDs) and physical dev1pe
nstruments DSP/DBIOS | Object manager | drivers (PXDs) (see the fig-
API called BIOStation. ure). VHDs are connected to
BIOStation consists of two =7 ) PXDs via a software cross-
parts: a target-resident pre- 8 8 g bar switch (the “switch-
emptive multitasking kernel M0 8 L 8 o s board”) within Renaissance.
and a set of visual, host-based, g . Objects are connected under
real-time analysis monitoring g the control of a client appli-
and capture tools. The kernel | Switchboard I ‘ cation that interfaces with
takes about 1024 16-bit words the HausWare framework
(2 kbytes), and provides basic through its API called the
tasking, preemptive 1/O, cap- PXD PXD PXD HAPI (Haus API). The ap-
ture, and statistics services. C Functions J§ | Functions J§ | Functions plication can disconnect one
ton takes advantage o these Wedaswars || (G memory, and on-
kernel facilities, and can make I Harkvars akeiracion Iy nect them as need’ed. PXDs
the kernel services available — and their associated low-
to a wide range of develop- X A level functions connect to the

ment tools. In addition, the
kernel capture and statistics
services provide instrument-
ing applications so that they
can supply real-time informa-
tion to other host-based tools.
All those tools that adhere to

HausWare Renaissance connects virtual device drivers (VHDs) that
implement communications applications such as voice terminals, fax
devices, and modems to physical device drivers (PXDs) and hardware
communication channels via a software crossbar switch. The software
framework runs on DSP hardware with its own real-time executive. It
communicates with client applications such as switches and routers via
its own application programming interface (API).

underlying hardware chan-
nels via the hardware ab-
straction layer (HAL).
VHDs can be plain old tele-
phone service (POTS)
phones, full-duplex speaker
phones, voice terminals, ete.




LOWEST PHASE-NOISE
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-110dBc/Hz Phase Noise at 25kHz Offset from 900MHz Carrier
Suits Your 3V Cellular Phone Design!

The MAX2620 is a low-noise RF oscillator that can operate from 650MHz to 1050MHz. The oscillation
frequency is set by an external varactor-controlled ceramic resonator or LC tank. The IC features a
low-noise transistor, two buffer amplifiers, and biasing circuitry—including power-save circuitry that
reduces the supply current to 0.1pA in shutdown mode. The MAX2620 boasts superior supply
pushing of just 71kHz per volt of supply change, making it less sensitive to the sudden supply-voltage
changes found in TDMA systems. Its miniature 8-pin pMAX package and 3V operation make the
MAX2620 ideal for portable wireless applications, such as cellular and cordless phones.
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The MAX2620 can drive two loads at the same time. The MAX2620 offers superior phase-noise performance
compared to other ICs, and matches module
Fully assembled Evaluation Kit tuned for 900MHz operation available. Order MAX2620EVKIT performance from a 3V supply.

FREE Wireless Design Guide—Sent Within 24 Hours! e r i taraoc

includes: Data Sheets and Cards for Free Sampies okt

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample
For Small-Quantity Orders Call (408) 737-7600 ext. 6380
6:00 a.m. - 6:00 p.m. Pacific Daylight Time
http://www.maxim-ic.com

AKX/

_ Employment Opportunities in Maxim's Wireless Group
t the fax number below or e-mail mw_mgoneumll r

Dlstrlbuted by Allied, Arrow, Bell, CAM RPC, Digi-Key, Eimo, Hamilton Hallmark Nu Horizons, nnd Zeus. Distributed in Canada by Arrow Austria, Maxim GmbH
2 “h ips Czech Republlc S B c, KG; Denmark. Arrow ec A/S: Finland, velsetek' roniik 10y France, Maxim France,

P. Germany, Maxim Gr Distributors: | r DIS(([ Spez > KG; Ireland, FMG Ele s; Italy, Maxim Italy, Distributor.

r i, Ltd.; Portugal, ADM Electronk:s, S.A.; Russia, Spezial-

ser & Electronics AG; Turkey, Interex (U.S.A.); U.K.,

), Ltd., 20D1 Electronic C s HB Electronics; Ukraine, Spezial-Electronic KG.
MAXIM is aregistered trademark of Maxim Integrated Products. © 1997 Maxim Integrated Products.

Circle No. 130 - For U.S Response
Circle No. 131 - For International




~
o
o
-—
oS
-
—
w
=2
(=]
=2
-t
~
xz
=
v
o
[=]
=
=z
(=3
[—3
g
=
-

EMBEDDED SYSTEMS DSP DEVELOPMENT

Manutacturers’ Listing

DSP Research {604) 278-4300 Texas Instruments
1095 Duane Ave., Suite 203 http://www.hothaus.com Semiconductor Group
Sunnyvale, CA 94086 CIRCLE 547 SC-97011
{408) 773-1042 Literature Response Center
hﬁp://www.dspr.(om Spe("on Mi(rosys'ems P0. Box 172228
CIRCLE 536 315 Bollay Dr. Denver, (A 80217

Santa Barbara, CA 93117 (800) 477-8924
HotHaus Technologies {805} 968-5100 hitp:/www.fi.com
1150-4611 No. 6 Rd. http:/www.spectron.com CIRCLE 549

Richmond, British Columbia V6V
213, Canada

CIRCLE 548

Each VHD comes with a set of basic
services. For example, the POTS
phone includes DTMF detection and
activity detection. The full-duplex

| speaker phone has line-echo cancella-

tion and a media player to play back a
buffer of data, such as voice mail.
Each VHD can be enhanced with a
number of supplemental services.
These services include speech recogni-
tion, faxing, DTMF service (to provide

caller-selected menus), caller ID, and
modems. However, the framework
also includes a set of utilities and ser-
vices called OpenHaus that allows
third-party developers create custom
VHDs and services.

In addition, HotHaus offers several
software development kits (SDKs) to
aid in client-application development.
Client applications can run on the
same DSP as the framework or on a
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separate microcontroller. For exam-
ple, a router or t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>