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Component Data Retrieval
Select parts, and Capture EE
retrieves manufacturing data
from corporate databases
and automatically places it
in the schematic

Bill of
Materials

Generation

Quiput current,

correct part lists
at any time in multiple,
user-defined formats.

Constraint-Driven

Place-and-Route

Pass design constraints

and part data automatic-

ally from Capture EF:
into Layout Plus, for a correct
first pass at the board.

w3 (SO T & W | B e e ] .
Y ons G 25 & - =

Shape-Based
Autorouting
Route complex
designs to
: completion quickly,
towith tieht interactive
control over the results
using the SmartRoute
autorouter.

Auto-EECO
and Back
\nnotation
Forward

schematic
changes to Lavout
Plus and back £ o
annotate board L {f ik
changes to Capture, Full Fabrication
quickly and easily File Output
Verify Gerber files
and output complete
reports for a board
that's ready-to-build.
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Whats
e Fastes
rack To

Finished
Board?

OrCAD Capture EE”
and OrCAD Layout
Plus’ for Windows NT-

With OrCAD’s new solution for PCB
design you’ll save time, reduce re-work
and have a ready-to-build board faster.
You can select from pre-approved
parts easily and generate complete
bills of materials that include manufac-
turing data. Tight integration between
schematic and board layout lets you
drive the design from the schematic
and update engineering changes
) automatically.
You'll start

. N
9 CAPTURE ~ §
‘i C 3. with the right

}
9 y information,
) 1 minimize
component

errors, eliminate unnecessary design
turns and get your board out the
door faster.

Get on the fast track to board
design. Call for a free demo CD. Visit
our website at www.orcad.com or call
OrCAD Direct at 1-800-671-9506.

OrCAD™

Bringing Electronic Design to the Desktop




A'“\ Introducing the NEW Power Minder ™ series from Benchmar...

{ Actual Talk Time

Benchmarq’s bq2018 Power Minder
series offers price/performance and gives
customers precision battery status.

The bq2118
Power Minder
Mini-Board

Fully functional and tested
board with bq2018 IC

Fits easily in most
battery
compartments ¢

- The bq2018
@f Power Minder IC
N

=" = Compact 8-pin ® Low power drain:
\’ SOIC package <80 A operating,
~ = Monitors battery

<10 pA in sleep mode
. or <100 nA in data-
charge/discharge to retention mode
determine remaining
talk and standby time e Single-wire control/
down to the minute data serial interface
® 115 bytes user-
programmable
NVRAM store battery
data, charge
information, & 1D codes

* Supports any battery

The bg2018 Power Minder IC How chemistry

is a mul§function charge/discharge It
counter that works with an intelligent host

controller 2 provide state-of-charge W
orks

information for rechargeable
Current " WAKE : ,

batteries. The func-
Sensor bq2018 | :

o Self-calibrating
feature assures
accuracy

v"

Systemi0  HDQ, e, To

tional block diagram
P L) Power Minder IC 2
e and Confrol R4 Host

shows the bq2018
and bq2118 BAT- +-e-7 *[ Ditterential
mini-board. T Dynamically v

\ Balanced VFC ¢ Calibration
Charge/dis- PACK-=F ol o B 3 A and Power

Control " nam

N onirol

charge is monitored T 4 and i o L
Counters X <

via the low-value 128%8 \Clig

sense r'esistor,. BAT- s;.?ﬁl:r

R1. A differential

dynamically balanced 3 .

VFC integrates the | $

charge and BAT+ 0 L «---» V0D (Internat)

discharge levels ey T

sensed by R1.

F Jul

Bandgap
Voltage
Reference

Temperalure
-»-Compensated »  Timer 3
Precisicn i
Oscillator =

¢
ounter
! Control

Optional

*| Temperature | MARQY‘S Messoge:
» Sensor bg2118 G — e

Mini-Board

By using the accumulated counts in the
charge, discharge, and self-discharge
fegisters, an intelligent-host controller
can accurately determine battery state-
of-charge for any type of battery. Self-
discharge is estimated using the internal
temperature sensor and timer.

Host controller interface is via the HDQ
serial line, allowing access to battery

BENCHE

status registers, including read/write
access to 115 bytes of the NVRAM
(128 bytes total).

Backup current for the NVRAM is
less than 100 nA, which means data
can be held for very long periods with
just a capacitor or single-cell battery
source.

P
Lt W
g
. 5 -
BENCHN  YQ Microelectronics, Inc. 1 ”
17919 Wawerview Parkway
Dallas, Texas 75252 U.S.A.
800-966-0011 or 972-437-9195

E-mail: benchmarq@benchmarqg.com
WWW: http://www.benchmarg.com

BENCHMARQ...THE BRAINS BEHIND THE BATTERYIUNIIIIIL--
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Taking the lead in
volume produgtit




FLEX rocks in high volume.

FLEX® programmable logic takes the lead in offering low-cost,
high-performance solutions for all your volume production
requirements. With the FLEX 6000 and FLEX 10K families,
Altera provides the ideal solution for your next gate array design.

Low-cost ticket to high performance.

The FLEX 6000 family offers the industry’s lowest cost per gate.
With the OptiFLEX™ architecture, FLEX 6000 minimizes die size
while maximizing system performance and design efficiency.

If your cost-sensitive design needs on-chip memory or higher density,
FLEX 10K takes center stage. The unique embedded architecture
combines with FastTrack Interconnect™ to give you the best mix of

density and performance at a price that's a hit for volume production.

Both families offer 3.3 V and 5.0 V supply voltage options and
advanced packaging, including ball-grid array (BGA).

Rock and roll with MAX+PLUS II.

Our easy-to-use MAX+PLUS® Il development system is optimized
for greater design flexibility, and fully interfaces with all major
EDA design tools. Regardless of your design flow, synthesis has been
tuned to give you the best quality of results.

Family JL Su_p;)ly Voltage ! Densuty Range Logic Elements On -Chip Memory Pnce |
—-
FLEX10K | 3.3Vand50V ' 10 000 to ) 576 to 12,160 6 Kbits to 40 Kbits | $7.50°
versions available | 250,000 gates | embedded RAM :

FLEX 6000 | 3.3V and 5.0V 16,000 to 1,320t0 1,960 | Logic only $6.50*"
l versions avanlable‘L 24,000 00 gates | | ]

d

J

*EPF10K10A volume price projection, end 1998. Contact Altera for pricing on other FLEX 10K devices.
**EPFG6016A volume price projection, end 1998. Contact Altera for pricing on other FLEX 6000 Devices.

Get plugged in.

Visit our web site to download the latest Device Model Files or to
order a 1998 Data Book with complete information on the FLEX 10K
and FLEX 6000 device families — and get ready to rock.

\A‘WW.
altera
.com/guitar ‘_/,_\Z\

(oot
~ A
1-800-3-ALTERA
© Copynght 1998 Altera Corporation. Altera, FastTrack Interconnect, FLEX, FLEX 10K, FLEX 6000, MAX+PLUS I, OptiFLEX

and specific device designations are trademarks and/or service marks cf Aitera in the United States and other countries
All other trademarks and service marks are the property of their respective holders. All rights reserved
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RMX-350
Hot swap,
350 watts,
multiple output, power factor

corrected. AC equivalent of TMX-350
in form and fit.

| SWAP

Solutions for
Critical
Applications

TMX-350
Hot swap, 350
watts, multiple output, 48 VDC input.

Equivalent of RMX-350 in form and fit.

Todd offers a wide range

of hot swap products from
350 W — 6 KW. Todd'’s
engineering team provides
standard, modified standard,
custom and value added
solutions based on your form
fit and function requirements.

TRS (Todd Rack System)
N+1 redundant power racking

system, front panel hot pluggability,
up to 6 KW in a 3U (5 1/4") rack.

TCM-1000
Hot swap, 1000 watts, power

factor corrected, single output,
current sharing.

POWER SUPPLIES

TODD PRODUCTS CORP.
50 Emjay Boulevard
e Brentwood, NY 11717 USA
A T = 800 223-TODD
TEL: 516 231-3266
Q . " FAX: 516 231-3473
E,a EMAIL: info@toddpower.com

WEB: http://www.toddpower.com

SPH-1200 “\
Hot swap,

1200 watts,
power factor corrected, single
output, current sharing.

Giving you the power to
build better products.
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TECH INSIGHTS

40 Hiﬂh-lntegration Controller Tackles Automotive E

ANALOG OUTLOOK

69 Commodity DACs Wring More Performance From
Smeller Packages

® As designers seek better accuracy from tinier
dies, suppliers tap segmented current sowrces
or resistor-string architectures.

83 Printed-Circuit Board Changes Enable New
Design Possibilities

e [esigners must cope with an evolving mar-
ket, and understand complex adrvances in pe-
board technology.

And Industrial Needs

® Bused oi the PowerPC, this RISC 0"]1]
CPU packs 348 kbytes of flash and STORY
is a complete data acquisition and

control system.

:
52 COMMUNICATIONS: Get The Most Out Of ATM |
Networks With Multicasting i
o Careful trade-ofts must be made in ATM i
mudticasting designs to avoid adding eccess i
cost and complexity. )

1
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You need the world’s first choice* in one-time programmable
8-bit microcontrollers.

Now. Off the shelf. Right to you.

! With no hassles.

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

But we deliver more than just OTPs. On these devices we
offer complete solutions, with a full range of development

tools, reference designs, applications support, and software. cus
Cs
Plus we’ve created a virtual OTP shopping mall on the Web. (o} o
In an instant, it shows you specs on the devices, recommended < 5}
development tools, product availability, distributors, and th
stocking information. \\A
We’re dedicated to getting you the OTPs you need. When */US t OQ/

you need them. Visit www.motorola.com/semi/otp and see
for yourself.

R R EPROM RAM PACKAGES

68HC705KJ1 1.2K 64 | 10 16-DIP, 16-SOIC

Y 68HC705B16 15K 352 | 34 52-PLCC, 64-QFP
68HC705C8A 8K 304 | 31 40-DIP, 44-PLCC, 44-QFP
68HC705C9A 16K 352 | 31 40-DIP, 44-PLCC, 44-QFP
68HC705J1A 1.2K 64 | 14 20-DIP, 20-SOIC
68HC705L16 16K 512 | 39 80-QFP
68HC705P6A 4.6K 176 | 21 28-DIP, 28-SOIC

www.motorola.com/semi/otp

*Over 2.5 billion Motorola 68HC05 MCUs shipped. @

©1998 Motorola, Inc. All rights reserved. Motorola and (W) are registered trademarks or Motorola, Inc. Semi con du Ctor P r OdUCts SeCtor
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95 Leveraging LCD Module Designs For Handheld | 132 Ideas For Design |
Applications ® PC-based time-domain display of digital Market Facts ..... ..64G
e Sensitive to size, weight, cost, and environ- data ‘
mental issues, these devices have benefitted 40 Years Ago........64H
greatly from recent technology adevances. o Tiny light sensorwith logic output draies less
than 10 A Y2K Update ......... 64H
106 Product Update: Passive Components [
e Softiware linearization of an RTD sensor Managing The Design
108 PIPS Products Factory ........ oo e iON
e Reduce hum in video digitizer circuits
BOARDS & BUSES Flipping Through The
Internet Rolodex . . ...64L
115 Standards Watch 144 Pease Porridge
» Who needs all those display standards e What's all this April Fools' stuff, anyhow? Internet News ......640
anyieay?
@IEEE ....cooc... OAP
116 The BUSiness Report 148 Walt’s Tools And Tips
e [t’s the pipeline, stupid e Computer tech support

118 Storage Controller Exploits File Array Technology
e Array controller processes 110 requests at the
file-system level to deliver high throughput and
no-dowen-time storage.

150 New Products
* Analog

o Sensors

e Software

122 DVD Drive Functionality Packs Into A Single Chip
* High integration helps single-chip drive man-
ager increase performance while reducing cost
and design complexity.

126 What's On Board

127 Boards & Buses Products
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TelCom’s New CMOS LDOs vs. Bipolar LDOs... No Contest

!

Vou_40usec (Theirs) T‘/"‘_

Transient Response (Coyr = 1uF)

TC1070/71

TC1187
vy
v

FASTER! SMARTER! LOWER POWER!
lour = 1004A 0 lyyay —
ot BTl T P Ty
vo." 2usec (O\If') j h4 4 v

Isyppy = 300A to 3mA (Theirs)
'wm.v'm(o"")—‘\

Supply Current

Wasting
Battery
Current!

Part #

TC1014

TC1015

TC1054
TC1055
TC1070
TC1071
TC1072
TC1073
TC1185
TC1186

TC1187

TELCOM SEMICONDUCTOR, INC. LOW-OUTPUT CURRENT LINEAR REGULATORS

TelCom Semiconductor, Inc.'s CMOS LDO
family supersedes a wide variety of popular bipolar regu-
lators, delivering superior performance at lower supply
current levels. They deliver equal or better performance
as their bipolar equivalents, at significantly higher lev-
els of efficiency. A typical bipolar regulator has ground
currents equal to | to 2 percent of the output load,
whereas TelCom's LDOs have zero ground current, re-
sulting in total operating current orders of magnitude
lower than their bipolar counterparts

TelCom’s LDOs can be placed in a shutdown mode.
further enhancing their eftectiveness in low-power ap-
plications. In shutdown. the regulator’s total current

draw, including input current on the Shutdown pin, is
less than 0.51A . The Shutdown pin’s input leakage cur-
rent on a bipolar regulator alone can be as high as ISpA!

This low-power operation makes TelCom’s
family of LDOs ideal for upgrading bipolar LDOs in
cellular phones. pagers, PDAs, laptops. hand-held
meters, and other portable applications.

TelCom’s LDOs are available with fixed or ad-
justable outputs, supporting load currents up to 50mA,
100mA and 150mA. They also are available in space-
saving SOT-23-5 and SOT-23-6 packages, making
them ideal for applications in tight quarters. Shutdown
capability, thermal protection, and current limiting are
standard in every device. Adjustable output, Error
Flag, and noise bypass capability are provided on
select devices.

For more information call us at: 1-800-888-9966 or
Visit us on the Web at: http://www.telcom-semi.com

Max. Max. Active Output
Reference Output Input Supply SHDN Vororour Voltage
Bypass Error Package Current Voitage Current Current @ Max. lovr  Accuracy
Shutdown Input Output  Adj. Options Output Voltage* (V) (mA) ) (Typ.pA)  (Typ.pA) (Typ. mV) (Typ. %)
SOT-23A-5 | 2.5,2.7,2.85,3.9, 3.3, 3.6, 4.0, 5.0
SOT-23A-5 | 2.5,2.7,2.85, 3.0, 3.3, 3.6, 4.0, 5.0
Y — ) SOT-23A-5 | 25,27, 2.85,3.0,3.3, 3.6, 4.0, 5.0 50 6.5 50 0.05 85 10.5
v = — | SOT-23A-a | 25,2.7,2.85,3.0,3.3,3.6, 4.0, 50 100 6.5 50 0.05 180 1$0.5
v - - SOT-23A-5 2.2 H5Vn 50 T 6.5 50 0.05 85 —
! Sl T R N Y |
\ — SOT-23A-5 100 6.5 50 0.05 180 —
=t S [ . ;
v SOT-23A-6 | 2.5,2.7,2.85,3.0,3.3, 3.6, 4.0, 5.0 50 l 6.5 50 0.05 85 0.5
SOT-23A-6 | 2.5,2.7,2.85, 3.9, 3.3, 3.6, 4.0, 5.0 | 100 65 50 0.05 180 0.5
S S i — — S
v - SOT-23A-5 25,2.7,3.0,33,5.0 150 6.5 50 0.05 270 0.5
— - SOT-23A-5 2.5,27,3.0 33,50 150 6.5 50 | 005 270 +0.5
—e 1 — —t —— — - — —e
\ | - 1 | SOT-23A-5 | 2.2 5Vn | 150 6.5 50 0.05 270 I .
|

Note: *Custom Qutput Voltages Available - Coniaci TeiCom Semiconductor, Inc.

1-800-888-9966

— elCom

Semiconductor, Inc.
Analog & Mixed Signal
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Fairchild SuperSOT-8 FDR4420A

The 9.0 mQ MOSFET tha:r

Makes Portables

More Powerful

40% smaller footprint
as compared to our
standard SO-8 package

SuperSOT-8

FDR4420A

Not shown at actual size, for comparison only

PowerTrench
MOSFET

Fairchilds new Power Trench MOSFET
technology is exclusively designed to achieve
high efficiency and improved bartery run
time for DC/DC converters and other

Portable switching applications.

PowerTrench delivers the highest efficiency in the smallest package
The new Fairchild SuperSOT-8 FDR4420A leads the industry
in size and performance with the help of Fairchild’s advanced
PowerTrench MOSFET technology. The FDR4420A has a 40%
smaller footprint than standard SO-8 packages, a lower profile
(1 mm thick) and provides significantly improved power
efficiency. It achieves Best-In-Class Ry, (9.0 m€2) and reduces
DC/DC converter power losses. This means longer battery
run time and improved overall reliability. Use the SuperSOT-8
FDR4420A in synchronous DC/DC converters and other
portable applications and achieve exceptional efficiency and

high switching speeds.

For a SuperSOT-8 FDR4420A Information Package,
literature number 570242-001

www.fairchildsemi.com/offer/dpst/4420a

Vo PR, W
FAIRCHILD
e BRI RMBEOY S
SEMICONDUCTOR™
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Industrial Single

Board Computers
& Systems

Half-size PC/AT ISA Bus VIPE rs
PC/104 Compatible ORI
*Up to 233 MHz Pentium ™ Processar

with MMX ™ technology
*Up to 256MB of DRAM
*PCi Yideo w/ Flat Panel

& CRT operations
*PC! E{IDE) and Fast SCS 2
*]0Base-2/T&

PC1 10/100Base-TX
*Battery-Backed SRAM
*Up to 4MB Bootable Flash
*CompactF ash IDE compatible disk mocule
*Boot Block Flash BY0S

FPUGIC9aA

PCI-ISA PICMG Compatible

*From 100 MHz Pentiun™ to 233 MHz Pentium
processor with MMX ™ technology

*Up to 512MB of DRAM

*PCl Video w/ F at Panel & CRT operat ons

*PCI EIDE & PC Fast & Ultra SCSI

«10Base-2/ T & PCI 11/100Base-TX

*Up to 4MB Boatable Flash

*CompactFiash 1DE compatible disk module

*Boot Black Fia:h 8I10S

Portable SBC

Low Power Hand-Portable
Industrial SBC

*lip to 133 MHz Pentium
Processor, SPGA package

*Two cual-port PCI-to-PC Card ™ /
CasdBus controller unit
supporting 4 TYPE L or I}
or 2 TYPE 1Il PCMCIA siots

*1MB £D0 DRAM, SVGA Video
with flat Panet & CRT operations

* SoundBlaster * and Windows

compactPbl

compatible hardware
TEK-CPC1

Computer Platform

*Develagment system chassis with
-~ five 611 & three 3U CompactPCl “ slots.
) { a perioheral bay, two EIDE connect
& up o 2 hot-swappable
power supplies
*PICM®# Rev. 2 1 comphant S3C
with sp to 233 MHz Pentium’
proce .sor with MMX™ technalogy
*Onboara Flapoy, EIDE &
10/1CD Base-TX Ethernet inzerfa
* SVGA penipheral adapter board
with u; port ‘or up to 2MB of
video memory

TEK-PAK

Flat Panel
Computer System

ViPer's industrial SBC
*Active/Passive
Matrix Color LCD
*Extended temperature
EL displays
*Resistive/Capacitive
touchscreen
¢ NEMA sealed enclosures

U.S/CAN.: Tel: 1-800-387-4222
U.S. Tet (561) 883-6191 - Fx (561) 883-66%0
WEB ABDRESS hitp //www teknarc -m SALES sales@teknar com
The b inoch e g N g
o 1ot Corpmat B i "
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Digi-Key Corporation
701 Brooks Ave. South
Thief River Falls, MN 56701
TolF-Free: 1-800-344-4539 « Fax: 218-681-3380
Order Online www digikey com

For volume pricing on passive, interconnect and electromechanical product, call antl ask for:

~neW! DIGI-KEY® Volume Business Division
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s INTERFAN"

50,000 Hr
Cooling Fans

Featuring:
* Seaied ball bearing reliability
- A, @ and £ certification

- Impedence & polarity protected
* Industry standard sizes & mounting
* Expert technical support

Connectors and Cable Assemblies
also available

“ 408.523.8218
PLdl‘I email@purdyelectronics.com
www.purdyelectronics.com

Supporting electronics manufacturers for over 65 years
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Fastest way to
download IC specs:

\
ELECTRONIC DESIGN ONLINE

JEILINK

www.edjetlink.com
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DSP World Spring Design Conference, Apr.
21-23. Santa Clara Convention Center,
Santa Clara, California. Contact Liz
Austin, Miller Freeman Inc. (888) 239-
5563, (415) 538-3848; e-mail: dsp-

| world@mfi.com; www.dspworld.com,

Southeastcon ‘98, Apr. 24-26. Hyatt
Regency, Orlando International Air-
port, Orlando, FL. Contact Parveen
Ward, ECE Dept., University of Cen-
tral Florida, Orlando, FL 32816; (407)
823-2610; fax (407) 823-5835; e-mail:
pfw@ece.engr.ucf.edu.

16th IEEE VLSI Test Symposium, April 26-
30. Hyatt Regency Monterey, Mon-
terey, California. Contact Rob Roy,
Intel Corporation MS:JFT-102, 5300
Elam Young Parkway, Hillsboro,
Oregon 97124-6497; (503) 264-3738;
fax (503) 264-9359; e-mail:
robroy@ichips.intel.com.

IPC Printed Circuits Expo ‘98, Apr. 26-30.
Long Beach Convention Center, Long
Beach, CA. Contact Dan Green, The
Institute for Interconnection & Pack-

| aging Electronic Circuits, 2215

Sanders Rd., Northbrook, IL 60062-
6135; (847) 509-9700 ext. 371; fax (847)
509-9798.

MAY
100th ACerS Annual Meeting & Exposi-

| tion, May 3-6. Dr. Albert B. Sabin Con-

vention Center, Cincinnati, Ohio.
Contact The American Ceramie Soci-
ety Customer Service Dept.; (614)

| 794-5890; fax (614) 899-6109; e-mail:

customersrvc@acel's.org; www.ac-
ers.org.

Conference on Lasers & Electo-Optics &
The International Electronics Conference
(CLEO/IEC), May 3-8. The Moscone Cen-
ter, San Francisco, CA. Contact Amy
Hutto, OSA Conference Services,
2010 Massachusetts Ave. N.W,,
Washington, DC 20036-1023; (202)
416-1980); fax (202) 416-6100; e-mail:
cleo.info@osa.org.

IEEE International Conference on Evolution-
| ary Computation, May 3-9. Ankorage, AK.
Contact Patrick K. Simpson, Scien-
tific Fishery Systems Inc., P.O. Box
242065, Anchorage, AK 99524; (907)
345-7347; fax (907) 345-9769; e-mail:
scifish@alaska.net.
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800.554.5565

SHRINKING BUDGETS.

SHRINKING TIME LINES.

SHRINKING SPACE.

MAYBE IT’S ABOUT TIME YOU MOVED TO SOMETHING

SMALLER

Y OURSETLF

In the daily burden to fit more into
less, here’s a solution you may not have
considered- upgrade.

Because moving to the newest
members of the LITTLE FOOT” MOSFET
family, means moving to smaller, lower
on-resistance devices. They're ideal for
load switching, battery switching, DC/DC
conversion, or motor drive applications.

There’s also good news for your
budget: these smaller, better parts won't
cost more.

So let the budgets and the timelines
and the space available shrink. When you
upgrade to our smaller, better performing
MOSFETs, your ideas won't have to.

For more information, or a LITTLE FOOT
Data Book, call 1.800.554.5565 ext. 565.

Get better performance

—_—
VISHAY

in a smaller package
than your present
solution with an easy

LITTLE FOOT upgrade

W ww.

siliconix.com

Vishay-Siliconix. 2201 Laurelwood Road, Santa Clara, CA 95054
Fax: 408.567.8995
European Sales: GERMANY: 0130 857 320. ITALY: 02-332 121
UNITED KINGDOM: 01344-707300
SCANDANAVIA: 08-733-0090

Faxback service: 408.970-5600

FRANCE: 1-30 60 71 87
1998 Vishay-Silconix. Alf rights reserved
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The Unitrode BiCMOS family of products offers advanced
protection features and improved housekeeping functions. Advantage

Replaces Industry Standard UC3842 Family
UCC3806 Replaces Industry Standard UC3846
UCC3%07  UCC3800 with Prog. Mau. Duty Cycle
Ucc3sos Simple 8-Pin Push-Pull Controller

Features such as Programmable Maximum Duty Cydle,
Programmable Volt-Second Clamp, Current Sensing with
Leading Edge Blanking, Two-Level Over Current Protection and
Soft-Start with Full Cycle Restart are built in to minimize
external components. When you need a PWM,

UCC3%09 Low Cost Off-Line Applicatioas
UcCc3asio Two Synchronized Dual Ch | PWMs

Don't BiPolar, BiCMOS! UCC329 High Frequency, Flexible PWM
uccasss Full Protection, High Frequency
Unitrode’s BiCMOS Features ’ uccaszo Advanced Off-Line Applications
ICC3580 Soft Switching Applications
¢ Low Operating Current UcC3ssl Micro Power, High Efficiency
4 High Speed

¢ Increased Integration

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

-@ UNITRODE

{#~The Linear IC Company Everyone Follows

TEL: (603) 429-8610
http://www.unitrode.com « FAX: (603) 424-3460 « 7 Continental Boulevard « Merrimack, NH 03054
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Get the TOTAL PACKAGE
from Omron.

Power Relay Model G5L

Power Relay Model G8P
« U

Clas oil

Power PCB Relay Model G4X

» C(lass B coil
insulation

creepage

good isolation

Turn to the ONE vendor who offers both
RELAYS AND SWITCHES. By choosing
Omron for your next project, you get
more than than the industry’s most
reliable components. You can reduce
your cost of ordering, gain a significant
advantage in package pricing, and
build a closer vendor relationship that
helps in coordinating delivery.

Omron offers a wide range of low signal
and power PCB relays; tactile, DIP,
pushbutton and thumbwheel switches;
and miniautre optical sensors.

Find out about Omron’s TOTAL
PACKAGE of control components today.
Call 800-55-OMRON or e-mail
omroninfo@omron.com to get your
copy of Omron’s Short-Form Catalog.

omRronNn
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Tactile Switches Model B3F

Flux-tight base for automatic

soldering g

1 million
operations e

electrical

s
6 and 12 mm :
Versions

Surface Mount Tactile Switches

Model B3SN

Sharp reliable
click with action
Sealed
construction
50,000 operations service life

Interlock Switches Model V

15 A and
100A @
250 VAC
loads
300,000
electrical
operations minimum




Serial/Parallel

Conversion or
Networks

Pnnllel to Serial
gy $orlal Out
Dau and
Strobes CY233

Wire Saver

- Serial - Parallel

CY233 | |

Parallel -

Serlal to Parallel

S ial | Parallel Out,
g Strobes,
and Mode
CY233 Selection

Host Ring
Serial Ring Network with up to
1 255 Nodes or Stations (2048 1/O Lines)

_ cvzssb cv233 e |cY233 P

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

L
The CY233  tayy,, b
is available LT
from stock @ $45/eq,
$30/25, $27/100, $16/1k
Prototyping kit also available. Call

for free info or to order $10 manual.
PO Box 3000 ¢ San Gregorio CA 94074
Tel: 415-726-3000 4 Fax: 415-726-3003

www.ControlChips.com
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ELECTRONIC DESIGN

f EDITORIAL

See You At The Wehcast

few weeks ago, Electronic Design’s EDA Editor Cheryl Ajluni moderated
Aa “cybercast” on system verification that was co-sponsored by Hewlett-
Packard Co. and Cadence Design Systems Inc. A cybercast, also known as
a webcast, is basically a live seminar or panel discussion conducted on the World
Wide Web, complete with an audience that registers, calls in, and participates. |
The term “webcasting” is used to describe the ability to use the web to deliver
live or delayed versions of sound or video broadcasts.
i Considering that most companies really can’t afford to send their staffs to
every conference or seminar, a webcast offers an alternate means to obtain val-
uable information and also trade questions and comments with experts and
speakers. Some 80 senior engineers and engineering managers participated in
the audio webcast, and another 100 participants, who didn’t have audio capabili-
ties in their computers, linked into the webecast discussion via telephone. Pre-
sentations were given, corresponding slides popped up on participants’ compu-
ter screen, and later on, questions were posed and answered.

Like me, I'm sure many of you folks out there have wasted countless days
over the years attending half-day seminars on state-of-the-art widget develop-
ment at some dank main airport hotel ballroom. Oh sure, you do get to have the
complimentary coffee and danish. However, when you figure in all of the travel
| time, arrangements, and so on, you end up losing almost a full day’s work to at- |

tend what amounts to nothing more than a 2.5-hour seminar. Participating in a

webcast from the comfort of your office or home is incredibly easy, and I expect
| the webeast seminar/conference idea to quickly become a common component of
our industry’s workweek.

Following the webecast, feedback was immediate and thought-provoking.
And after perusing the comments, the majority of the participants said that
the webcast was a hit and they would like to see more. Many of those who
participated, in fact, were intrigued with the technology used to conduct a
webcast, seeing the potential in their own companies for training and ex-
| changing information among peers.

We here at Electronic Design will be participating in and sponsoring more
webcasts in the months ahead. If there are any particular topics or technologies
that any of you would like to see addressed via a webcast, feel free to drop me a
line. We'll do our very best to put it together
as soon as possible.

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




Advanced 6
SBCs from PEP..

FOR DEMANDING INDUSTRIAL

AND SEVERE ENVIRONMENT APPLICATIONS

Our new YM162 and VM172 boards offer more features, options and flexibility.
Best of all, thev deliver all of these advantages using less power...and at a lower cost!
Here's what vou get:

* (8040 or 68000 n:icroprocessor options to 6OMhz
® QUICC communications processor for high speed seriai and Etheret support
* (XC interfce for /0 extensions and Fieldbus applications
* Front panel /0 connections
* Duual IndustryPack or ModPack interfaces
* Low power dissipation
* Extended temperature versions (-40°0+85°C)

AUPEP, we specialize in matching demanding
market needs to our complete line of 3U, 6U YME
and CompactPCI boards in  variety of temperature
and ruggedness ranges. Call us today to discuss
vour specific applicaton!

Modular Computers*

A little PEP means a lot of power.
PEP Modular Computers, Inc.

750 Holiday Drive, Building 9
Pittshurgh, PA 15220

412/921-3322

Fax: 412/921-3336

E-mail: info@pepusa.com

Toll free: 800-228-1737

Industrial computing requires just the right
tools. The PEP YM162 and YM172 have them
all butilt-in! Call now for details.
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Don't just raise your expectations.

Double them.

Intel’s new StrataFlash™ memory.
2x the bits in 1x the space.

intg Storing two bits of infor-
853 mation per transistor.
05 i

By instcad of the usual one.

was once mere fantasy.
But leave it to Intel. the leader in flash
technology. 1o find a way to do it. And
make it casy and economical. too.

One architecture for code or data

What you thought would never happen
is now possible with Intel’s StrataFlash™
memory. Finally. you have all the density
you need for large code or data storage
in one architecture. With stand-alone,
single chip solutions and the renowned
rcliability of your familiar NOR archi-
tecture, Intel has made multi-level cell
flash memory a reality.

Unprecedented density and more

Intel’s StrataFlash memory is the only
flash NOR architecture that provides
up to 64 Mbits of density in a single
chip. And you get an upgrade path to
128 Mbits and beyond. It’s available in

various densities and package options.
including industry standard TSOP as
well as SSOP. What's more. with its new
MicroBGA’ packaging. Intel StrataFlash
memory gives you the highest density
available in the smallest form factor.

Compatibility plus support
With Common Flash Interface. an open
flash specification supported by leading
NOR manufacturers, you can count
on futurc compatibility and cross-
vendor support. Plus, we can provide
the tools you need in all stages of your
system design. including free software
and behavioral models.

Realize the possibilities

The time has come to change your expec-
tations. Because now with StrataFlash
memory from Intel, the possibilities are
endless. For pricing. availability and
product information. visit our Web site.
or call 1-800-879-4683, cxt.435.

> developer.intel.com/design/pearls ]

intgl.

The Computer Inside.
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Telephone
Ringing
Generators
Reduce Cost

and Size

@ Provides solutions to POTS (plain
old telephones) systems requiring
from 3 REN to 150 REN

@ Available in 1w, 3w, 10w, 20w &
30w DC/AC sine-wave ring
generators (5w square-wave also
available)

@ User selectable output frequencies
can be remotely set for 17, 20, 25
or 50Hz

# Inhibit pin allows for easy imple-
mentation of cascading for zero V,
zero | crossing to extend the life of
system contacts

¢ UL 1950, CSA and EN 60950 safety
agency approvals

¢ Overload, overvoltage and short
circuit protection

# Ideal for local and remote loop
applications

@ High density solutions capable of
reducing your board space, time-
to-market, while improving
reliability and reducing cost

@ Off-the-shelf components ready for
immediate delivery

Call. Fax or E-mail us

for detailed specifications.
Application support and
Solutions for your
Telephony Problem!?

TECHNOLOGY BRIEFING

O ity

P.O. Box 950
41 Werman Court
Plainview, NY 11803
Tel: 516-756-4680
Fax: 516-756-4691

E-mail: pwrdsine@erols.com
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Silicon Extends To RF Power Amps

any users have been apprehensive of power silicon’s capabilities at low
M voltages, and frequencies beyond 1 GHz. But, two recent developments

in power amplification indicate that silicon is continuing its onward
march, both in frequency and power. Its demise has been exaggerated. It is now
ready to challenge gallium-arsenide (GaAs) devices in the low-voltage power
sector, especially in the 1-GHz region. Designers at Hitachi and Texas Instru-
ments have demonstrated that silicon-based power modules can provide
“wattage” and efficiency at supply voltages below 5 V, to effectively compete
with GaAs solutions in the wireless world at 900 MHz and above.

While silicon-based power devices continue to perform when operated at
higher voltages, their luster begins to fade at RF, when the supply voltage is in
the 3-V range. Consequently, some cellular telephone and other RF communi-
cations product designers have been doubling the voltage inside their systems
to run silicon-based power amplifiers at higher voltages for desired efficiency
and power. And, this doubling means more on-board components, which in turn,
calls for more space and higher cost. But, that scenario has changed lately with
the development of a 4-W RF power amplifier module, operating at a 3.6-V sup-
ply by Hitachi; and a 3-W RF MOS power ampli-
fier running at 4.8 V by Texas Instruments.

The Hitachi module was introduced at the recent
[IEEE International Solid State Circuits Conference
(ISSCC’98) in San Francisco, CA, while TI unveiled
its accomplishment at the Wireless Symposium a
week later in Santa Clara, CA. These achievements
signal a new trend toward MOS-based power-ampli-
fier solutions for digital cellular telephones and other
wireless communications products that use lithium- |
ion or other high-density rechargeable technologies
to power their portable products.

As a matter of fact, to push silicon into the RF
power sector, Hitachi engineers have developed a : ;
0.4-um-gate MOSFET technology that is capable
of handling 3 A of current at 900 MHz efficiently, ANALOG & POWER DEVICES
| with low on-state resistance. They’ve combined it with a new RF impedance-
matching technique to obtain a module that is small enough to fit in a leadless
0.2-em? IC package. Hitachi claims an efficiency of 47% for its 4-W output
power module for GSM handset telephones. The new RF impedance matching
circuit, called divided-device and collectively impedance-matched amplifier
(DD-CIMA), reduces line loss to enable the module to achieve 47% efficiency in
the 880-915 MHz range. The technology has also allowed Hitachi to keep the
size small, as well as prevent oscillations for better stability. Hitachi designers
indicate that this technology can be extended to 1 GHz and above to meet the
power amplification needs of global wireless communications.

Likewise, TI has developed a silicon-based, lateral power, RF MOSFET
technology called RFMOS. Using RFMOS, the company’s designers have built
a three-stage power amplifier that provides 3 W under pulsed conditions at 900
MHz and a 4.8-V supply, with a power-added efficiency of 45%. With adequate
heat sinking, the device is capable of sustained continuous-wave operation.
Aimed at battery-powered digital cellular telephones and personal communica-
tions systems, T1I says that its RFMOS-based module offers an alternative
power-amplifier solution that is comparable in performance to GaAs, but with a
lower system-level cost and smaller board size.

Meanwhile, proponents of GaAs-based power amplifiers continue to ad-
vance the technology and produce RF amplifiers that offer better efficiency
at lower cost. It will be interesting to watch the two solutions, as they begin
' to look for sockets in the next generation of cellular telephones and other bat-

tery operated wireless systems.
Send your comments and thoughts on this subject to me at
l abindra@penton.com.
-




Build on a

When you need to build a BIG test system...

Elei Qpersiic: Lagn  Configrv'on  nstiumaris  BepotiLoj Hel

When you can’t afford to get locked in... » @ B Mt SRR~

When it has to be fast...

When you need a solution that works...

When your production line depends on it...

When your job is on the line...

F - -
! Powei On PASS
' Instrument Check PASS
Senal Number Scan PASS
Lineanty Tests PASS
Gan Corvrol Tests PASS
Wh I k h , 7 Frequency Responze PASS
Analyzet Sweep PASS
y oo anyw ere e se CJ Ampltude Lineanty PASS
Power Down PASS

Resuits Log

v Standard ANSI C Programming
v Lightningfast code generation

Fixture

__ Connect
Disconnect

v/ Open development environment

v VXIplugé&play driver standard

For data acquisition, GPIB, and VXI
instrument control, analysis, and user

interface tools, LabWindows/CVI has

everything you need under one roof. [ 5e | e sl

Put LabWindows/CVI to Your Test!

§ :

INSTRUMENTS

The Software is the Instrument

7 NATIONAL
>

U.S. Corporate Headquarters
Tel: (512) 794-0100 e Fax: (512) 794-8411
info@natinst.com * www.natinst.com
Worldwide network of direct offices and distnbutors.

Coparlrs 199] Kbl ontn st Conurdtine AL PR e

READER SERVICE 160



_ "//ﬁcmn’s 100 MHz SDRAM module.
Its the digital equivalent of an adrenaline rush.

ro0 wux sorurions | Micron, the master of SDRAM production, now follows up their popular 66 MHz product with a family

DENSITY CONFIGURATION

somn ambxoerrsomms | Of 100 MHz solutions. Whether you’re looking for 16MB, 32MB, 64MB or 128MB modules,

64MB  BMb x 64/72 DIMMS |
128MB 16Mb x 64/72 DIMMS

TN Micron’s 100 MHz DIMMs will launch your products into high gear. For data sheets call 1-208

16Mb x4, x8, x16 o ) : . e
64Mb x4, xB, x18 | 368-3900 or visit our web site. www.milcron.com,/meti MI:HDN

1997, Micron Technology. In READER- SERVICE 204




IU'S acratch
Resistant!

N

the world’s most widely used cz’rcu'

design tool is so intuitive and

powerful it lets you use your head
for more important things than scratchifig

Electronics Workbench sets the
standard for powerful, insightful
SPICE simulation. The full suite
of analyses helps you gain a greater
understanding of your design’s
behavior and stability. Achieve
increased productivity and reduce
design-cycles with a tool that’s easy-
to-use and exceptionally powerful.

Electronics
Workbench

Benefits

Analyze, test and enhance your designs.
Mixed analog/digital simulator delivers

Features

15 powerful analyses
Fast, accurate SPICE

simulation power and accuracy.
10,000+ high-quality A wide selection of models and the
models ability to add your own or new

components.

Phenomenal ease-of-use You'll work productively in 20 minutes -

no time wasted reading manuals.

Free unlimited technical support All the help you need at no extra cost.

800-263-5552

Electronics Workbench Layout ¥
powerful board 'ayout package for ¥

printed circuit boards. Wikh tight
and seamless integration from our
schematic capture program, you
can incorporate board layout and
design, quickly bringing your
boards to production.

Electronics

Workbench

Features

2 fast, powerful autorouters

Benefits

Achieve high-completion routing on
even the densest boards.

Errors are (dentified before they
become manufacturing problems.

A large library of footprints and a
convenient editor to create new shapes.
Save time and money by reducing
iterations between circuit design ard
board layout.

All the heip you need at no extra cost.

Real-time design rule check

3,500+ library shapes to match
all 10,000+ simulation models

Tight integration with EWB
schematic capture ard simulation

Free unlimited technicai support

Each
or SAVE $200 90

when you buy

both for $1,790
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B RANGEMAX 5 OTHER INVERTERS

Linfinity Microelectronics
800-WMI-7011
Fax: 714-372-3566

www.linfinity.com

SAVE POWER! SAVE MONEY?!

ONLY RANGEMAX" INVERTERS
GIVE YOU 1,999 LIGHT LEVELS
BETWEEN BLACK AND BRIGHT.

RangeMAX inverters combine breakthrough 2000:1 digital
dimming with exclusive controlled-strike waveform features
to help you extend lamp life, battery life and reliability.

Here’s jitter-free, full featured backlight performance
designed to exceed your every expectation. RangeMAX
inverters are available for single, dual or quad LCD display
applications. All delivered in space-saving modules, as small
as 10mm x 6mm x 135mm.

If you design LCD backlit displays, let RangeMAX sharpen
your competitive edge. For twice the technology at half of
what you’d expect to pay, call us, fax us or visit LinFinity’s
web site today.

QO LINFINITY

ML C RO TRONICS

THE INFINITE POWER OF INNOVATION
ACI Electronics 800-645-4955, All American 800-573-ASAP, FAl Electronics 800-677-8899,
Future Electronics 800-388-8731, Jan Devices 818-757-2000, Arrow/Zeus Electronics 800-52-HIREL

©1998. ™ RangeMAX is a trademark of Linfinity Microelectronics Inc. Patents pending.
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TECHNOLOGY

NEWSLETTER

Advanced Technologies To
Combat Campus Violence

rompted by the recent upswing in violent crimes
Pcommitted on school campuses, congress has

moved to draft legislation that names Sandia Na-
tional Laboratories to head a national center of exper-
tise for school security technologies known as the
“School Security Technology Center.” The center will be
located in Albuquerque, and initially be operated by
Sandia. Over time, responsibility for running the center
will be transferred to a non-profit organization staffed
by experienced school administrators and school secu-
rity professionals; although it will continue to draw on
Sandia’s technological expertise.

Sandia was chosen to head the center because of its
success in designing a New Mexico school security sys-
tem two years ago. The system called for a closed cam-
pus and minor physical enhancements to the school
grounds, along with video surveillance and sensor sys-
tems. Less than a year after these changes were imple-
mented, the school witnessed a dramatic 9% decrease in
vandalism and theft, 75% fewer fights on campus, and
95% fewer false fire alarms, among other improvements.

The School Security Technology Center will use this
isolated success and, working hand in hand with the na-
tion’s schools, conduct vulnerability assessments, as
well as provide advice on technologies and approaches
to address various crime-related problems. To make
school grounds safer for students by improving security,
the center will leverage much of today’s advanced tech-
nology, and draw on decades of Sandia’s experience de-
signing security systems to protect materials vital to
U.S. national security. Of particular interest will be how
to implement these security technologies in a cost-effec-
tive manner.

As part of its charter, the School Security Technology
Center will advise schools on the limitations, mainte-
nance requirements, costs, and public perceptions of
technology, as well as civil rights and privacy issues that
some technologies present. To push this effort along,
Sandia is working on a set of “how-to” manuals to help
administrators self-assess and solve some of the most
common school security problems. In particular, the
manuals will cover the topics of: violence, vandalism,
and theft of school property; and drug and aleohol use on
campuses. Funding for the manuals comes from The
National Institute of Justice.

Overall funding for the center is mandated by the
Safe Schools Security Act of 1998. It will provide Sandia
with $1.4 million per year for three years to help schools
choose security technologies and measures that deter
crime and protect school assets. An additional $10 mil-
lion per year will be made available to help selected
schools purchase appropriate security technologies.

For more information on the School Security Tech-
nology Center, contact Sandia National Laboratories at
(505) 844-8066; wunv.sandia.gor. CA

Initiative Focuses On Use
Of CDMA Technologies

t's expected that future satellite communications,
I wireless local loop, and cordless and cellular phones

will all rely substantially, if not exclusively, on wide-
band CDMA (Code-Division Multiple Access) technolo-
gies. Recognizing this trend, Cadence Design Systems,
San Jose, Calif., recently announced an initiative fo-
cused on the design of third-generation personal-com-
munications systems. In support of this initiative, the
company has now become a member of the Universal
Mobile Telecommunications Systems (UMTS) Forum,
a consortium chartered by the European electronies in-
dustry to develop new technologies and standards.

As part of the consortium, Cadence will provide a ba-
sis for independent assessment of UMTS proposals, in-
corporating and driving the adoption of accepted stan-
dards. Cadence also will help accelerate deployment of
the UMTS service by offering member companies ac-
cess to its communication-systems design software and
design experience. In addition, the company will begin
expansion of its ALTA technology portfolio to include
an EnWave CDMA toolkit and an enhanced version of
the Visual Architect behavioral synthesis product. For
further information on the CDMA initiative, check out
its web site at ww.cadence.com. CA

Novel Hardware /Software
Fusion Cuts The Cost Of ADSL

DSL modems may soon be affordable by any com-
A puter owner, thanks to a new modem architecture
that uses a combination of DSP hardware and host
processing resources. Developed by Integrated Tele-
com Express, Santa Clara, Calif., the technology known
as SAM (Scalable ADSL Modem) employs a low-cost
DSP-based ASIC for some of the most compute-inten-
sive tasks involved in converting a bit stream intoa con-
stellation of up to 128 QAM carrier tones. The remain-
ing tasks still consume about 35% of a 200-MHz
Pentium-class processor’s MIPS to perform the com-
plex transforms, channel control, and handshaking
functions required to support an ADSL connection.
While it’s not fully compliant with the ANSI T1.413
standard for ADSL modems, it’s fully interoperable
with any ANSI-compatible modem. To minimize the
cost of the modem and keep the load on the host CPU to
an acceptable level, the current SAM architecture does-
n’t implement the full set of 255 carrier tones, which can
carry up to 2.5 Mbits/s. SAM assures interoperability
by using the ANSI line probing and startup sequence to
signal the ADSL modem on the other side of the line,
telling it which carrier tones and data rates it can use.
As developments make more processor power or DSP
speed available, SAM’s algorithms can be easily ad-
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ABOVE 80 MMz, THERE IS NOTHING ELSE.

At opercting frequencies obove B5O0MHz,
hundreds of timing-critical nets are connecting with
microprocessors whose rise and fall times ore
measured in the picosecond range. That means
seemingly endless design turns when using
traditional EDAR tools—none of which were meant
to handie this kind of high-speed design.

But Interconnect Synthesis was. Interconnect
Synthesis (IS) puts an end to mind-numbing board
spins. With IS, the painful process of translating
timing and signaol

quality requirements into

S

.

B

90
MHz

geometrical constraints is completely eliminated.
IS uses true electrical requirements to drive physicat
soard design and solves interconnect problems early
n the design process, long before they become
costly design iterations.

Shave weeks or even months off your next
design by calling us at (800) 547-3000, dept ICX-1.

Or visit our web site at www.mentorg.com/icx.

<« >

THE POWER TO CREATE™
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Our newest power
supply is really a handful!

Introducing the world's smallest
20-watt D.C. switcher!

Good things come in small packages,
and our new GSC20 proves it.
With a footprint nc bigger than a
business card and output of

4 watts/cu.in., the GSC20 is ideal
for overhead projectors,
datacommunications devices
and many other applications
requiring compact, portable,
reliable power sources.

The GSC20 has all the features
you're looking for, including:

+Industry's smallest 20-watt
switcher (2.00" x 3.50" x 0.68")
+90-264VAC input

« EMI FCC Class B, CISPR228B

- Standard overvoltage protection
« Fixed-frequency operation

« Approved to UL1950, [EC950, CSA
22.2 No. 234 Level 3 and EN60950
« Medical configurations available
(contact Condor for details)

* Full burn-in; 2-year warranty

e GSC20 is available in five models,
~ with power levels from 5 to 28 volts.
~ Why not call us today and put the
world's smallest 20-watt switcher to
work in your power-dense
applications?

lNGlNﬂrnwa MANGAL

d for our new catalog,
or see us in EEM!

An SO 9000 Certified Company

=CONDOR

CONDOR D.C. POWER SUPPLIES, INC.

A subsidiary of SL Industries, Inc.

2311 Statham Parkway, Oxnard, CA 93033
(805) 486-4565  FAX (805) 487-8911 » TOLL-FREE: 1-800-235-5929
http//www.condorpower.com/~condordc
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Justed to enable it to support higher data rates.

Information on licensing the software algorithms
and ASIC design may be obtained by contacting Jow
Peng, director of marketing at Integrated Telecom Ex-
press Inc., 2710 Walsh Ave., Santa Clara, CA 95051;
9408) 980-8168, ext.209; www.itexine.com. LG

Joint Effort Targets Infrared
Sensor Simulation Development

n an attempt to develop integrated infrared (IR) sen-
I sor simulation for use in real-time three-dimensional

simulation environments, Coryphaeus Software Ine.,
Los Gatos, Calif., and Technology Service Corp. (TSC),
Los Angeles, Calif., have entered into a joint develop-
ment agreement. Terms of the agreement state that
Coryphaeus’ EasyScene and EasyTerrain development
kits will be integrated with TSCs IRGen infrared data-
base modeler:

This merger will allow developers to incorporate ac-
curate representations of IP sensor output within real-
time simulations, and for the first time enable them to
realistically simulate IR displays within an application.
This is particularly erucial for military applications, such
as tank thermal viewers, which have stringent mission-
critical requirements for the accurate display of IR band
information. Integrating the Coryphaeus and TSC tools
not only will make this advanced IR simulation capabil-
ity possible, but provide users with an IR sensor display
that’s correlated with the visual out-the-window type
scene simulated by the Coryphaeus products.

Because the integration is expected to provide an op-
timal solution for infrared real-time 3D simulation, it
also will find use in civilian applications such as law-en-
forcement surveillance training. For more information
on the ongoing integration, contact Coryphaeus at (40%)
395-4537, or check out its web site at
wiie.coryphaeus.com. TSC’s web site can be accessed
at www.tse.com. Ca

World’s Fastest Supercomputer

Under Construction

he safety and reliability of the United States’ nu-
T clear stockpile has become of paramount concern in

the absence of nuclear testing. Hence, the Depart-
ment of Energy has formed the Accelerated Strategic
Computing Initiative (ASCI) program to build systems
capable of terascale, trillion-calculations-per-second
computing.

Such systems will be used to conduct the complex
modeling and simulation needed to verify nuclear
weapons without underground tests, and offers an
eight-fold increase in simulation detail compared to
what’s available today. As part of this on-going program,

IBM, Somers, N.Y., has been awarded an $85 million
contract with the Department of Energy and Lawrence
Livermore National Laboratory, Livermore, Calif., to
build the world’s fastest supercomputer:

IBM’s supercomputer will be based on the RS/6000
SP technology. By the year 2000— when it’s expected
to be installed at the Livermore Laboratory, it will be
able to handle 10 trillion caleulations per second. When
complete, the computer will be capable of calculating in
asingle second what would take 10 million years using a
hand held calculator.

The results of IBM's work on the ASCI development
will be used in future RS/6000 products for commercial
and technical customers. For instance, automotive,
aerospace, medical, and oil companies may use ad-
vances in high-speed computer simulation to replace
traditional engineering and science methods of experi-
mentation and prototyping.

IBM also is working on high-spee switching technol-
ogy for supercomputers capable of 30 to 100 trillion caleu-
lations per second as part of the Department of Energy’s
PathForward initiative to build the infiastructure neces-
sary for a 100-teraFLOPS computer. The system is ex-
pected to be ready for delivery in 1999, ca

CRADA Offers Easy Access
To Sandia Technology

cooperative research and development agreement
A(CRADA) has been signed between Sandia Na-

tional Laboratories, Albuquerque, N.M., and
SEMI/SEMATECH, an Austin, Texas-based consor-
tium of U.S. suppliers to the global semiconductor in-
dustry. The goal is to make Sandia technology easily ac-
cessible to the 186 SEMI/SEMATECH member
companies.

The CRADA hopes to establish an umbrella agree-
ment that will allow work to begin on a project within
one week of Sandia and the SEMI/SEMATECH mem-
ber company negotiating cost, performance, and sched-
ule. What results is a significant time savings and de-
crease in legal expenses. Under the terms of the
agreement, SEMI/SEMATECH members will fund the
work of Sandia technologists. In some projects, equip-
ment and technology necessary for Sandia’s radiation-
hardened microelectronics and micromachining capa-
bility may be contributed to Sandia through the
CRADA.

The agreement is expected to stoke the competitive
fires of the U.S. semiconductor supplier industry, as
well as support and nurture Sandia’s technology base.
Furthermore, it will simplify and expedite access to
Sandia technology by SEMI/SEMATECH members.

For further details, contact Sandia National Labora-
tories Media Relations department at (505) 844-8066, or
go to its web site at www.sandia.gov. ca
Edited by Roger Engelke
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National’s new LM80 — the afford-

able system-on-a-chip hardware

R E & ll A\ B l‘ & ll T Y monitor for system designs.
‘: ; - D) « Temperature sensor accuracy to +3.0°C
3 « Seven voltage monitors/analog inputs
2z » Two fan speed monitors (x10%)
o An 8-bit AY. A/D Converter to ensure
low noise
» User-programmable threshold limits

for all monitored parameters

o Two-wire serial bus (FC} interface

National’s next-generation LM8O0 is just what the designer ordered! This successor to our ground-

breaking LM78 integrates the essentials of hardware monitoring onto a smaller, low-priced Visit ug
at

system-on-a-chip. Making it both cost- and space-efficient to build system reliability ww""'"a‘iOnal.com/
R ) ) See/l Mg
into every design. The LM80 monitors system parameters generating interrupts whenever or call ug o:
a

1 -800.272_9959

critical conditions are exceeded, and alerts the system to take necessary corrective action— A
or more on
the

eliminating potential problems before users ever see them. Alf this—and more— SYstem benefiy
s of
R Nati .,
to assure your system’s robust performance in the marketplace. ‘“‘:nals new
M3ao.

National Semiconductor



Here’s What’s Coming In
The Next Two Months

Be sure to check out the best cutting-edge information for
engineers and engineering managers, every two weeks.
Here’s the line-up of some of the important
topics featured in our June and July issues.

- Y
| JUNE 8, 1998 ISSUE

* Electronic Design Automation: DAC Preview
* Communications/Networking Technology: ATM/Gigabit
Networking & Switching
* PIPS: Packaging
* DSP: Contributed Article .
¢ Computer Boards & Buses:
Microcontroller Boards, Graphics, PCMCIA, Peripherals

JUNE 22, 1998 ISSUE

| * Analog Design: Data-Aquisition Modules
* Test & Measurements: Update: Digital Storage Oscilloscopes
* Embedded Systems
’ * Digital Design: Advanced Static Memories

JULY 6, 1998 ISSUE

* Electronic Design Automation
| * PIPS: Power Management

* Analog Design: Power Control
| * Digital Design
I

JULY 20, 1998 ISSUE

¢ Communications/Networking Technology:
' Advanced Paging/Messaging
| * Computers Boards & Buses
* Software: Development Tools For Java
L * Multimedia J

ELEGTRONIC DESIGN

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS
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ALVCH
{Loww Pouwer 3.3V Lus Interface SLogic §

§ Engineered For Today’s
High-Performance Applications
Pericom’s ALVCH (Adv:mccd Low \'olmgc CMOS

with BusHold), bus-interface logic is the highest

Pcrforming, low-voltage family available today.
Pericom is the first supplier to market wich 5\ /O
Tolerant options. Low power (40 microamps ),
propagation delays of less than 3ns, and lower notsc,
makes the ALVCH family well-surted for todav’s
high pcrformancc laptop and deskton computers,

Pericom offers ALVCH (with BusHold),
ALVCHT (BusHold with 5V 10 Tolerance
and ALVCT 5V (1/0 Tolerance

without BusHold) logic.

mcmory 1110dlllCS. nct\\'orking ﬂPPliCd(iOﬂS. dnd more.

\isit our website or conrtact us
for free samples, our 3. 3volt
low-voltage databook and the
latest product selector guide.

1-800-435-2336
PEICU email: nolimits@‘pericom.com

The Complete Interface Solution fax-on demand: 1-800-609-4695 1-650-688-4354

© 1993 Perrcom Sennconductor Corporation (domestic) international
;
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You CANGET
YOUR MESSAGE
THROUGH FASTER
wiTH TASKING

* Get your first CAN application

up and running in 5 minutes.

* EDE integrated

environment

delivers rapid

edit-compile-debug process.

* CAN library and CAN applica-

tion included (In C) - gets you

snap to use. Available as

finished faster

* CrossView Pro

debugger is a

simulator or ROM monitor.
Supports all boards with CAN
processor (167CR/164Cl)

ecret
Prize Code
022ED

all TASKING

Get your application to market
faster by visiting us at:
www.tasking.com/edcan for
free evaluation tools, or call us
for a CD-ROM: 1-800-458-8276

READER SERVICE NUMBER 119

MAY

IEEE International Conference on Neural
Networks (ICNN ‘98), May 3-9. Anchor-
age, AK. Contact Patrick K. Simpson,
Scientific Fishery Systems Ine., P.O.
Box 242065, Anchorage, AK 99524;
(907) 345-7347; fax (907) 345-9769; e-
mail: scifish@alaska.net.

IEEE World Congress on Computational In-
telligence, May 3-9. William A. Egan
Civic and Convention Center, Anchor-
age, AK. Contact Patrick K. Simpson,
Scientific Fishery Systems Ine. P.O.
Box 242064, Anchorage, AK 99524;
(907) 345-7347; fax (907) 345-9769; e-
mail: scifish@alaska.net.

Seventh IEEE International Fuzzy Systems
Conference, May 3-9. Anchorage, AK.
Contact Patrick K. Simpson, Scien-
tifie Fishery Systems Inc., P.O. Box
242065, Anchorage, AK 99524; (907)
345-7347; fax (907) 345-9769; e-mail:
scifish@alaska.net.

IEEE International Symposium on Electron-
ics & the Environment, May 4-6. Oak
Brook, IL. Contact ISEE Confer-
ence Registrar, 445 Hoes Lane, Pis-
cataway, NJ 08855-1331; (732) 562-
3875; fax (732) 981-1203; e-mail:
j J-slaven@ieee.org.

(EEE/IAS Industrial & Commercial Power
Systems Technical Conference (1&CPS), May
4-7. Edmonton, Alberta, Canada.
Contact Marty Bince, Modicon
Canada Ltd., 5803 86th St., Edmon-
ton, Alberta T6E 2X4, Canada; (403)
468-6673; fax (403) 468-2925.

Custom Integrated Circuits Conference
(CICC), May 11-14. Westin Hotel Con-
vention Center, Santa Clara, Califor-
nia. Contact CICC, 101 Lakeforest
Blvd., Suite 270, Gaithersburg,
Maryland 20877; (301) 527-0902; fax
(301) 527-0994.

IEEE Radar Conference, May 12-14. Con-
tact Scott Ramey, 2501 West Univer-
| sity, MS 8056, McKinney, TX 75070;
(972) 952-4409; fax (972) 952-3071; e-
mail: sramey@ti.com.

|

|

|

' IEEE International Conference on Acoustics,

| Speech & Signal Processing (ICASSP ‘98),
May 12-15. Seattle Convention Cen-

l ter, Seattle, WA. Contact Les E. At-

las, Dept. EE (FT 10), University of

Washington, Seattle, WA 98195; ’
(206) 685-1315; fax (206) 543-3842; e- |
mail: atlas@ee.washington.edu.

IEEE Internationol Conference on Robotics and
Automation, May 16-21. Katholieki Uni-
versiteit, Leuven, Belgium. Contact
Georges Giralt, LAAS-CNRS,
Toulouse, France, +33 61-33-63-48; fax
+33 61-33-64-55; e-mail: giralt@laas.fr.

IEEE Power Electronics, Specialist Conference
(PESC “98), May 17-22. Sea Hawk Hotel & |
Resort, Fukuoka, Japan. Contact Ts
tomu Ogata, NTT Integrated Informr
tion & Energy Systems Labs., Mido
cho, Musashino, 180 Japan; +.
422-59-2350; fax +81 422-59-2347,
mail: ogata@ilab.ntt.jp l

IEEE Vehiculor Technology Conference (VTC), |
May 18-21. Westin Hotel, Ottawa, On-
tario, Canada. Contact Tara Hennessy,
Industry Canada, 300 Slater St., Ot-
tawa, Ontario, K1A OC8, Canada; (613)
990-4711; fax (613) 952-5108; e-mail:
hennessytara@ic.ge.ca.

Fourth PC Developers’ Expo & Conference,
May 18-22. San Jose Convention Center,
San Jose, CA. Contact Anna Brooks
(800) 690-3858 or (619) 673-0870; fax
(619) 673-1591; www.annabooks.com.,
e-mail: expo@annabooks.com.

48th |EEE Electronic Components & Technol-
ogy Conference (ECTC “98), May 25-28. Shera-
ton Hotel & Towers, Seattle, WA. Con-
tact Components Group, EIA, 2500
Wilson Blvd., Arlington, VA 2226
(703) 907-7536; fax (703) 907-7501; 1
mail: judya@eia.org.

IEEE International Symposium on Circuits
Systems (ISCAS ‘98), May 31-June 03. Mon-
terey Conference Center,Monterey,
California. Contact Sherif Michael, De-
partment of Electrical & Computer
Engineering, Naval Postgraduate
School, Monterey, California 93943; ;
(408) 656-2252; fax (408) 656-2760; e-
mail: michael@ece.nps.navy.mil.

JUNE ‘

POF World ‘98 (Plastic Optical Fiber), June
1-4. Providence Convention Center,
Providence, Rhode Island. Contact
Information Gatekeepers Inc., 214
Harvard Ave., Boston, Massachu—}

setts 02134; (617) 232-3111; fax (617)
734-8562; www.igigroup.com.
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Use this

Special URL —
www.national.
com/see/newworks

— to order eval boards,
data sheets, Spice Mmodels,
application notes, and
Samples for all the
Products jn this

Catalog.
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BOOMER Integrated

Audio Solutions for PCs

LM4834

Highly integrated BOOMER solutions simplify
your design, minimize components and
maximize reliability.

® 1.75 watt mono power amp

ks

o Stereo headphone amp

o DC volume control w/bypass

o Low shutdown current

®© Microphone pre-amp and bias supply
¢ Mono input for system beep

sessecscssscssse

ssesee

www.national.com/see/newwor

o PC 98 compliant
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Low Dropout
Regulator
LM3940
Optimized for 5V
to 3.3V conversion.

o Excellent load regulation;
3.3V Vuur regulation with V,,
as low as 4.5V

® Guaranteed 1A output
current

LM3480

LM2937

LP2951

Q LP2960

LP2981

O LP2986, LP2987, LP2988 "
O LP2980, LP2982 "o

400mA Low Dropout
Regulator
LM2937

}

J.

LP2975

|
Adjustable output

LM2940
LM3940 cureut & Sopeat

voltage with
external FET.

AL TR TTUT R R AT

)

1A Low Dropout
Regulator
LM2940

L]

L

Requires only one external
component
Built-in thermal protection

Advanced SOT223 Power
package offers industry’s
smallest footprint.

SOT223 Power package
breaks the size barrier.

® Dropout voltage 0.5V @

o Short circuit protection

Low Cost 100 mA Low
Dropout Regulator
LM3480/LM3490

Now available in miniature 3
& 5-lead SOT 23 TinyPak

o Dropout voltage 1.2V (max)
at full load over entire
temp range

® 5% guaranteed output
voltage tolerance over full
load and entire temp range

® Input voltage as high as 30V

® 3.3, 5,12, and 15V solutions

o

D)
L)

®
®

°®

Output current exceeds
400mA

3% V,,, accuracy

Wide output capacitor ESR
range 0.01€2 to 5

Internal short circuit and
thermal overload protection
Reverse battery protection
60V input transient
protection

Mirror image insertion
protection

®©

®
®

L)

L)

lour= 1A (typ), maximum
of 1.0V over entire

temp range

+ 5% output tolerance
over all conditions
Reverse battery protection
Internal short circuit
current limit

Mirror image insertion
protection

P+ product enhancement
tested



STEP-DOWN
SYNCHRONOUS CONTROLLER FOR PORTABLES

S0T223 HIGH-POWER

SERIES 3 - TERMINAL

4.5-30V
Vin
‘ PGOOD N-CHAN
HORV MOSFET
SYNC Vour = 1.8V
sD — T —
SS N-CHAN
Loy MOSFET
CSH
VREF csL
LM2630
REGULATORS

W

POSITIVE REGULATOR SV
INPUT (T3 20750 | 2121
cf ]-
0.22 _uF-[ ]' b ;
3 - TERMINAL
+ ADJUSTABLE REGULATOR
Adj

Synchronous Step-Down

Switching Controller

LM2630

Ideal for generating the

required CPU core voltage in

notebook power supplies.

® Fast loop response; line
regulation of 0.002%/V and
load regulation of 0.3%

o Low shutdown current

(0.1pA); 92% efficiency at 3A

and 80% efficiency at 50pA

® Ultra-thin 20-Id TSSOP
package

® Under/over voltage
protection, current limiting,
thermal shutdown, adjustable
frequency

Regulator Family
LM317, LM337, LM340-5
The world’s smallest high-
power regulators.
o SOT223 footprint 30%
smaller than TO-252 D-Pak
o LM317: adjustable positive
1A regulator
o LM337: adjustable negative
1A regulator
® LM340-5: 5V positive
1A regulator

Reference

LM385

The first low-current reference
in a SOT-23, it uses half as much
board space as an SO package.

o First SOT low-current reference
¢ 10 p A min. operating current
® 2% precision

e 1.2V and 2.5V options



A/D CONVERTIERS

High-performance

:  A/D converters -
: provide high spee NATIONAL'S SINAD OUTPERFORMS THE COMPETITION

s olution
h-'gli‘n::;ing f, = 20MHz, Ve = 0.6V to 2.60V, All Supplies = 5V
n .
Icommunicath“s

applications.

E
o

8-bit Low Power Video
A/D Converter

: 4

: ADC1175 ; : |
8-bit A/D conversion for low- 2

: power video and imaging SINAD Performance of

: licati % National Semiconductor's 3 3
: applications. ADC1175 compared to

: o Clock frequency: 20MSPS the competition

Signal to Noise and Distortion, SINAD (dB)

® Superior DNL of 0.5LSB
o Low Noise: 42dB SNR @

) 4 6
: Nyquist rate Input Frequency, fiy (MHz)
g ¢ Low Power: 56mWwW

HIGH-RESOLUTION HIGH-SPEED 12-BIT A/D CONVERTER
DNL Plot of the &30%13181 at 10.0MHz

w
o

National's
industry Standard — 08

: ."n..vﬂ" 15509‘:40% 04

T

s0iC* smalle 02 _
00
-0.2

" 04
P 06
: 9 -08
: 3 10
3 ; 1000 2000 3000 £096
: 0 Samples
: E Part Conversion Power DNL
: 8 Number | Resolution Rate Consumption [(LSB, typ)| Packages
0 ADC12081 | 12-bits 5MSPS 105mW +0.35 | 32-TQFP
: E ADC12181 | 12-bits 10MSPS 235mW +0.40 | 32-TQFP
<0
: O
' ® 12-bit High-Resolution e Superior DNL of 0.35LSB
= A/D Converters o Low Noise: 68aB SNR
: 'ﬁ ADC12081/12181 (f,, = 500kHz)
E € ® Clock frequency: 5SMSPS/ ¢ Low Power: 105mW
: 3 10MSPS {Max, ADC12081)
3
3



HIGH-RESOLUTION HIGH-SPEED 14-BIT A/D CONVERTER

DNL Plot of the ADC14061 at 2.5MHz
v 100,00% v
10
08
06
04
02
00 14-bit High-Resolution
0.2 ! A/D Converter
-04 ADC14061/14161
- o Clock frequency: 2.5MSPS
2 o Superior DNL of 0.3 LSB
"’00 K 2K 3K 4K 5K 6K 7K BK 9K 10K 1K 12K 13K 14K 15K 16K (ADC14061)
Part C ‘Samples 5 DNL o Self-calibrating architecture
ar onversion ower .
| Number | Resolution | Rate | Consumption |{LSB, typ)| Packages o Low Noise: 80dB SNR
ADC14061 | 14-bits | 2.5MSPS 400mW +0.30 | 52-TQFP {(fn = 500kHz) (ADC14161)
ADCI416! | 14-bits | 2.5MSPS | 400mW | +0.30 | 527QFP o Low Power: 390mW
Vigavev,'smn
$ign Ey .
Ystem aluatjop

card
to your p INterfaceg
> Easy. c ¥ Works witp,
b Y-to-use Windows h-‘g-“r~speed o Nationay
ased sof ) ADc
. . Ware Prody
® Simpfie Cts
plifi :
ang les System desj ® Available
Performance o (http.// °n the wep
®valuation WWw,nge com)
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Performance

Low Cost Dual PLLs
LMX1600/01/02

Optimized for cost-sensitive

applications.

® Ve range of 2.7V to 3.6V

® Low power consumption:
lcc = 5.0mA for
1.1GHz/1.1GHz dual

® TSSOP16: smallest package
available

® Digital lock detect

COMPLETE PLL PORTFOLIO

LMX2315L/
201/25L
Single PLLs

LMX2315/20/25
Single PLLs

LMX6xx
\ Low Cost
Dual PLLs

Low Power Single PLLs

LMX2315L/20L/25L

Drop-in upgrade for industry-

standard LMX2315/20/25.

o 60% less power
consumption

o Same low phase noise

e Same high-performance
charge pump

LMX2350/52
Fractional N
Dual PLLs

LMX233xL
Low Power
Dual PLLs

LMX233xA/
35/36/31
Dual PLLs

LMX2306/16/26
Low Power
Single PLLs

Low Power Dual PLLs

LMX2306/16/21/26

Performance up to 3.0GHz.

® lgc =2.3MmA @ 1GHz

® V¢ range of 2.3V to 5.5V

o Ultra-low phase noise floor
(-167dBc/Hz)

® TSSOP16: smallest package
available

o Selectable Fastlock” Mode



NEW PLL SELECTION GUIDE

Part RF Input Active Icc Veo
Number (Main & Aux PLLs) (typ@3V) Range

Single PLLs

LMX2306 2.3t0 5.5V TSSOP16
LMX2316 2.3t0 5.5V TSSOP16
LMX2326 2.3t05.5V TSSOP16
LMX2315L 2.7t0 5.5V TSSOP20
LMX2320L 2.7t0 5.5V TSSOP20
LMX2325L 2.7t0 5.5V TSSOP20
Dual PLLs

LMX2330L 2.5GHz & 510MHz 2.7t0 5.5V TSSOP20
LMX2331L 2.0GHz & 510MHz 2.7to 5.5V TSSOP20
LMX2332L 1.2GHz & 510MHz 2.7to 5.5V TSSOP20
LMX2335L 1.1IGHz & 1.1GHz 2.7t0 5.5V TSSOP16/S016
LMX2336L 2.0GHz & 1.1GHz 2.7t0 5.5V TSSOP20
LMX1600 2.0GHz & 500MHz 2.7 to 3.6V TSSOP16
LMX1601 1.1GHz & 500MHz 2.7 to 3.6V TSSOP16
LMX1602 11GHz & 1.1GHz 2.7 to 3.6V TSSOP16
Dual Fractional N PLLs

LMX2350 2.5GHz & 550MHz 7.0mA 2.7t0 5.5V TSSOP24
LMX2352 1.2GHz & 550MHz 5.5mA 2.7t0 5.5V TSSOP24

*Chip Scale Packaging (CSP} available soon.

Low Power Dual PLLs Fractional Dual PLLs

LMX2330L/31L/ LMX2350/52

32L/35L/36L Up to modulo 16 fractional

National’s newest PLL — an ¢ Power consumption N divider with no fractional

upgrade to our industry stan- reduced by 60% current compensation.

dard with 60% lower power ® Same ultra-low phase ® Up to 2.5GHz performance

consumption than before. noise floor (-169dBc/Hz) o Output voltage doubler

® Drop in upgrade for » Same high performance ® V¢ range of 2.7V to 5.5V
industry standard charge pump ® Low current consumption:
LMX2330A/31A/32A/35/36 » Selectable Fastlock Mode lec = 7.0mA and 5.5mA

o Selectable Fastlock Mode



SENSORS/ZMONI TORS

itoring
Hardware mon! SYSTEM MANAGEMENT SOLUTION

and temperature

sensor so|ut'°'|‘: Fan +
enhance Syst®

- T n
reliability @ DRAM
mance-
perfor CPU ——

Power
Control
CACHE (Discrete

Solutions)

CP?LJ%'%?LSM%')S b Audio Graphics

e R
[

= Clock I’
South

Ambient Temp Sensor
(LM75 or LM77)

s System
||!||!||—J
— | | SR

Walk Up Ports

DIGITAL TEMPERATURE SENSOR

Digital
| *Vs 3.0V-5.5¢ Temperature Sensor
LM77

e ==
—MQ e The next generation of the

industry standard LM75.

Temperatine vo-Digital —Mi e © ACPI enabled thermal
Converter f—é response
> * Thermal window
PIJQ comparator with interrupt
5 * System 911 alert over-
wl Tos Twon Tiow - temp shutdown
Serial Bus Interface and Storage Registers ® User programmable temp
T = thresholds and hysterisis
- ® 2-Wire serial interface (I°C)




SYSTEM HARDWARE MONITOR

Limit Interrupt
Register Masking
and

and
Temperatare WATCHDOG nterrupt
Senson Comparators @ Control
[

-~ fan Speed
= Counter

rface and Control

—> INT#
> RSTa/osk

System Hardware Monitor
LM80

Records key system parameters
to enable timely preventive
maintenance and system
management.

o Temperature sensor accuracy
to £3.0°C

® 7 Voltage monitors/analog
inputs

o 2 fan speed monitors (£10%)

® 8-Bit AYX A/D converter

® WATCHDOG" comparison of
system hardware monitor inputs

® 2-Wire serial bus (I’C) interface



OP AMPS/COMPARAT
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Op Amp Family
LMV321/324/358 and
LMV331/339/393

The LMV321 is the world's
smallest op amp.

o Single, dual & quad op
amps and comparators

® 2.7V-5V single supply

® Rail-to-rail output

o SC70, SOT-23, MSOP,
TSSOP & SOIC packages

Very High Speed,

Low Cost Quad Op Amp

CLC5654

® 450MHz small signal
bandwidth

® 2000V/u s slew rate

® -71dBc distortion

® 0.03%, 0.03 deg diff gain,
phase

® 70mA output current

® 12 ns settling to 0.1%

NEW TINY OP AMPS/COMPARATORS

o)

Part # MHz Supply Voltage Package Sizes

Lmi';p — 27-55V S0123-5, SC70-5
L{f‘}’jg"p"mn 1MHz 27-5.5V S0IC-8, MSOP-8
“3‘3}3; = 1MHz 27-55V S0IC-14, TSSOP
lg‘i‘rﬁz'gommm 1MHz 27-5.5V $€70-5, S0T23-5
ng;parator 1MHz 27-55V MSOP-8, SOIC-8
Lmﬁ;mm 1MHz 27-55V TSSOP, SOIC-14

Package (actual size)

S0T23-5  SOIC-8

S0IC-14

*Industrial Temp Range (-40 to 85 C)

SC70-5 MSOP-8  TSSOP

NON-INVERTING FREQUENCY RESPONSE

Vo = O.ZSVpp

Normalized Magnitude (0.5dB/div)

Av=

Rf = 2.21kQ2
Ay =15

Rt

Rf = 2002

Av =42
Rf = 866(2
s

H

=402Q
Av =410

M
Frequency (Hz)

10M 100M
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NON-INVERTING FREQUENCY RESPONSE

VQ = O.ZSVpp

Normalized Magnitude (0.5dB/div)

Av =H
Rf = 6.98kQ2
\

Ay=15
Rf =499Q

Ay = +10
Rf = 249Q2

Ay =12

Rf =1.65kQ2

™

10M

Frequency (Hz)

100M

WINDOW COMPARATOR EXAMPLE

Vin € Vin € Vivax

Vo = 1.8V

Vyax= 50V

39k
INPUT
Rl
333k
R2
427k

Ut
5 . LMceT27

R3
Uz
240k IM285 -
1,24V REF

7

R5
M

OUTPUT

Low Power, Low Cost
Quad Op Amp
CLC5644

® 170MHz small signal

®

®
®
®

®
®

bandwidth
2.5mA/channel supply
current

1000V/u s slew rate
-72dBc distortion

0.04%, 0.07 deg diff gain,
phase

70mA output current

16 ns settling to 0.1%

Comparators
LMC6717/27

®

®

L)

®

)

LJ

Ultra low power:

1 gy A/comparator
Guaranteed 1.8V and 5V
performance

Rail-to-rail input common
mode range

Push-Pull (LMC6717) or
open drain (LMC6727)
outputs

High output current drive:
(@Vs = 5V): 456mA

SO-8 and MSOP-8
packaging
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FAST LVDS DRIVERS AND RECEIVERS

2T

LVDS ,

1
000101004
/)
1

IO
1

400 1
Mbs

DS90LV032A

LVDS 3V Quad Driver/
Receiver
DS90LVO31A/32A

LVDS technology makes this
the world’s fastest quad
driver/receiver, without any
trade-offs in power
consumption.

®
®

®

®

400 Mbs operation

2.0 ns typ prop delay
(driver)/3.3 ns (receiver)
400 ps typ channel-to-
channel skew/1200 ps
typ chip-to-chip skew
Consumes 13mW @ 3.3V
(driver/40mW @ 3.3V
(receiver)




USB NODE CONTROLLER

Control & Data

Microcontroller Interface
Parallel & Serial

'

Endpoint

MAC

Tranceiver

Microcontroller
Independent USB Node
USBN9602

Contains all the functions

required to create USB Spec-

ification 1.0-compliant node
products like 56K modems,

high-end joy sticks, bar code

scanners and digital cameras.

LJ

®©

Microcontroller
independent

Seven FIFO endpoints
support all four USB modes
— one bi-directional for

®

LJ

mandatory control EPO;
six for uni-directional
support of USB interrupts,
and bulk and isochronous
data transfers

8-bit parallel interface
supports addresses/data-
bases in multiplexed and
non-multiplexed systems
Programmable interrupt
scheme allows device
configuration for different
interrupt signal
requirements
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Electronic Desiqn

Selections from Penton Product Mart

Low-Power Design J
Center Suisse d'Electronique et de Microtechnique SA & Electronic Design - Clearance Items...
This collection of papers focusing an the minimization of power consumption While Supplq/es Last!
features general tutorials, digital circuits, devices and analog circuits of low- > e
power systems. 20% Off Omgznal )
Softciver book, $125.00, item B4023PM Prices. All Sales Final.
Standard Handbook for

. lectrical Engineers, 13

Portable By Design 1997, g ;ég:u ngineers, 13th

Hardcover book, WAS $110.50 -

Proceedings of the Fourth Annual Conference
NOW $88.40, Item B2000PM

Electronic Design

An overview of the conference topics including MCUs & CPUs for portable
devices; battery technologies; IR-based wireless communications; thermal &
mechanical considerations; and more. Ideal for design engineers of portable,
nomadic, mobile and transportable products.

Softcover book, $175.00, Item P2365PM

Web Page Design: A Different
Multimedia ‘
200 pp, softcover book, WAS
$24.95 - NOW $19.96, item
B2421PM

C++ for Professional
Programmers with PC & UNIX
Applications

556 pp, softcover book, WAS
$42.95 - NOW $34.36, Item
B2456PM

Electronic Design on CD-ROM

Electronic Design

Includes all the articles, illustrations and line drawings that appeared on the
pages of ED between 1990 and 1994. Complete with search engine and
hypertext links.

CD-ROM , $95.00, Item C1612PM
Patterns of Software Systems
Failure and Success

292 pp, softcover book, WAS
$44.95 - NOW $35.96, ltem

The editors of ELECTRONIC DESIGN
are actively seeking and reviewing book
manuscripts for article series and/or a potential
book publishing project. Authors of electronic
original equipment/products/systems books are
invited to submit a chapter outline along with a
brief description of their work for publishing
consideration.
Please include a brief description of primary target
market and sales potential. Send to: Product

B2461PM |

Object-Oriented Modeling and
Design |
528 pp, softcover book, WAS
$60.00 - NOW $48.00, Item

B2557PM |

The Year 2000 Software Crisis:
Challenge of the Century
522 pp, softcover book, WAS

Manager, Penton Institute, 1100 Superior Ave.,

Cleveland, OH 44114.

$39.95 - NOW $31.96, Item

‘\ B2720PM A

e e A L Foreignorders—  EQ Penton [TEHITEY
Subtotal $_ S 7 Sales Tax:

Add State Sales Tax [ / / A% Il b

Shipping & Handling S__ — Check/MoneyOrder (U.S. Currency EIT u:f:ﬁzz :}: e

TOTAL $ made payable to The Penton Institute) GA 6 ND

Name: _ Title: E mail

Company: Telephone: ( ) Fax: ( )

Company Address (no P.0. Boxes): City: State: Zip:

Account No.: ) Expiration Date: Bill Me P.O. #:

Signature (required):_ Circle type of Charge: MC VISA AMEX DISC

PHONE 1-800-223-9150 * FAX 216-931-9795¢ http://www.penton.com

The Penton Institute * 1100 Superior Avenue * Cleveland, Ohio 44114-2543




US STOPS HERE.

NO MATTER WHAT LINE
YOU’RE ON.

The DS2118M Ultra2 LVD/SE SCSI Terminator
from Dallas Semiconductor operates in three
modes to simplify your design effort: SE (Single-
Ended), LVD (Low-Voltage Differential), and
HVD (High-Voltage Differential) isolation.

SCSI Standards Changing a Little

Too Fast for You?

Thanks to the DS2118M’s multi-mode operation,
you can implement LVD in your current designs
while also giving the end user SE backwards-
compatibility with their legacy SCSI devices.
And, of course, it’s SCSI-1, Fast SCSI and Ultra
SCSI-compatible.

One Chip. Three Modes. Autoselection.

It doesn’t get any easier than this. If the
DS2118M is connected to an LVD-only bus, it
will use LVD termination. If any SE devices are

connected to the bus, it will use SE
termination. Ifan HVD device is

connected, the DS2118M will isolate
the termination from the bus. All of this

is accomplished automatically by sensing
the voltage on the SCSI bus DIFFSENS line.

Tightest Tolerance

The DS2118M provides 5% tolerance over the
full temperature range on both LVD and SE ter-
mination resistance—the lowest in the industry.
It also has a mere 3pF of power-down capaci-
tance. Available in a 36-pin SSOP package, the
DS2118M provides active termination of 9
signal line pairs.

To terminate your SCSI problems,
give us a call.

f2 DALLAS

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 200



TECHNOLOGY BREAKTHROUGH

‘ afer-thin TV displays using
W light-emitting polymer (LEP)
material may reach the mar-
ketplace two years earlier than previ-
ously thought. A pair of companies
working on the technology have al-
ready built and demonstrated a small
number of proof-of-concept models,
with 180,000 pixels, configured to
show a standard 4:3-aspect ratio, 525-
line NTSC TV picture.

The first devices were monochrome
displays with a diagonal screen size of
2.51n., and a display area of 1 by 1.75
in. (see the figure). But 10-in.-diagonal
prototypes with full-color capability
will be ready before the end of the
year, according to Mark Gostick, mar-
keting director at Cambridge Display
| Technology Ltd. (CDT), Cambridge,
England. The company is developing
the LEP display with Seiko Epson
Ltd., Suwa, Japan.

Originally, Gostick predicted that
the first applications would be simple,
low-information-content displays, like
backlights for mobile phones, or single
digits for instrument displays. He also
said that those would be available
“sometime in 1998” (ELECTRONIC DE-
SIGN, January 8, 1996, p. 42). Full dy-
namic displays for TV and similar ap-
plications were “at least five years” in
the future, Gostick said back then.

The breakthrough that pushed up
that predicted schedule stemmed from
CDT’s alliance, forged a less
than a year ago, with Seiko
Epson. The Japanese com-
pany brought two technolo-
gies to the party: piezo ink jet
printing and polysilicon thin-
film transistor (TF'T) deposi-
tion. Working together, the
two companies developed the
LEP material into what can
only be described as light-
emitting ink. It is the key to
the whole manufacturing
process, with display pixels
literally being ink-jet printed
onto a TF'T matrix.

As a result, the manufac-
l turing process (engineered

Flat Polymer Display Promises TV-Quality
Pictures Two Years Sooner Than Expected

for making TFT active-matrix LCDs.
The essential difference is that the
process uses fewer steps, because no
cumbersome and light-absorbing po-
larizing filters, reflectors, or spacers
are needed. In use, LEP displays also
offer significant savings over LCDs,
because no backlight components are
needed to make the display visible.
Other immediately perceived bene-
fits are the display’s speed and its ex-
treme viewing angle, which results
from the active area being just mi-
crons deep. Gostick says speed is lim-
ited only by the RC time constants of
the TFTs and connecting signal wires.
Persistence then becomes an issue for
the system designer, rather than a

limit set by the material of the display. -

But the biggest benefit, and the one
that will ensure the commerecial suc-
cess of LEP, is that it protects intellec-
tual and financial investments in sys-
tem designs and manufacturing plants.
For manufacturing, a standard LCD
production line can be converted to
LEP for minimal cost by disposing of
redundant handling stages and instal-
lation of suitable ink-jet pixel printers
(they don't have to print just pixels, of
course). From the system designer’s
point of view, the LEP display will sim-
ply slip straight into any slot occupied
by an equivalent LCD, with no more
than basic tweaking of time constants.

Electrically, the prototype displays
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by Seiko Epson) is very simi- The proof-of-concept models of the displays based on light-emitfing
lar to the one currently used polymers are monochrome devices with a diagonal screen size of 2.5 in.

work with around 4 V de, and draw be- |
tween 2 mA and 4 mA, depending on ‘
the luminance of the picture, says Go-
stick. Efficiency of the LEP material, in
terms of converting electrons to pho-
tons, has been improved to between 5%
to 10%, and is improving, Gostick
claims. He says that there is little dif-
ference between green—the color cho-
sen for the prototypes—and the red ‘
and blue emitting polymers that will be

added to make a full-color display. ‘

Physical construction is straight for-
ward. The base is a polysilicon TFT ac- |
tive matrix adapted by Seiko Epson
from a LCD. Each transistor in the ma- '
trix represents the anode for a pixel. |
The LEP material is then printed as
pixels over the matrix. A second com- |
mon layer of polymer is deposited over |
that to make a light-emitting junction
for each pixel. The whole display is fin-
ished with a thin film of metal, which
forms a common cathode. With a glass
substrate for the TFT array, the proto-
types measure just 2 mm thick.

The one remaining problem area is
lifetime. Gostick says that develop- |
ment of the LEP material has reached
a stage where 10,000 hours or more |
under full power has been achieved
regularly with unencapsulated de- |
vices. He is confident that reliability |
will not be an issue when the time
comes to market the devices. \

Just when that will be is unclear.
Gostick stresses that the relationship ‘
with Seiko Epson is purely a cross li- |

J

cense agreement for development
purposes He won’t say how or
whether that will develop into some-
thing more commercial.

Equally secret are CDT’s |
plans to market LEP material
in a form suitable for ink-jet
printing, or which companies
will be licensed to make it in
production volumes. Already
CDT has licensed Hoechst a.g.,
Frankfurt, Germany, to manu-
facture the material. Philips
Components B.V, Eindhoven,
The Netherlands, and Uniax
Corp. Santa Barbara, Calif.,
have also bought licenses to
CDT’s patents on LEP.

Readers can find more in-
formation on the physies of
LEP on CDT’s web site at
www.cdtltd.co.uk.

PETER FLETCHER

E ELECTRONIC DESIGN / APRIL 6,
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TECHNOLOGY BREAKTHROUGH

The Future Of The Pentium Processor Family Is Unveiled And Looks

|| W ith CPUs able to

clock at speeds of up

' to 450 MHz, and sys-

tem bus interfaces clocking

’ at 100-MHz rates, the future

of the Pentium family looks

' promising. The first details of

Intel Corp.’s game plan were

unveiled last month at the In-

| tel Developer’s Forum held
in San Jose, Calif.

In addition to revealing
the IA-32 architecture in var-
ious presentations over three
days, Intel provided details
on its new Slot 2 interface. §
| The company is targeting the
‘ new interface at workstation

and server motherboards.
| Additional presentations

covered its just-released 1740
3D graphies controller, and
system initiatives for DVD,
1/0 buses, instant-on PCs, and other
applications. The company said that
efforts also are underway to improve
processor performance in portable
systems—the result, a new CPU mini-
module format for the mobile com-
puter market. The new module, slated
to be released later this year for the
Pentium I1, also was disclosed at the
forum (see the figure).

Key to the future, though, is the
company’s IA-32 CPU gameplan. It
spans a wide range from 233-MHz
Pentium CPUs on the “low” end to
450-MHz Slot 2 CPU modules at the
high end by mid 1999. Currently, the
Pentium family includes processors
capable of operating at internal clock
speeds of 333 MHz, and employing a
66-MHz, front-side system bus for
main memory and I/0 support. That
will change shortly with the release of
a 100-MHz, front-side bus interface
that will allow for a 50% increase in
memory bandwidth and data transfers
to the peripheral subsystem.

The new minimodule format pro-
vides a form factor that is one-quarter
the size and one-sixth the weight of
the previous Pentium module that was
available for portable platforms. The
minimodule format squeezes the
CPU, cache, and Northbridge logi

'Promising: A Solid Plan For Extendin
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The new Pentium Il minimodule format will offer a form factor one-
quarter the size and one-sixth the weight of the previous Pentium
module available for portable platforms.

chip into a volumetric area of just |
22,000 mm? (which is just under 2 in.

on a side). Furthermore, the use of the ‘
company’s advanced 0.25-um, five- !
layer, CMOS technology to produce '
the processor and cache chips, drops E

the processor’s power consumption to
less than 9 W when operating at a |
clock frequency of 233 MHz. That's a

power level comparable to that of a !
166-MHz Pentium processor with |
MMX technology.

Higher-Speed Versions E

And even higher-speed versions of !
the minimodule will be available. !
Plans call for versions with cloek !
speeds of 266 and 300 MHz to be re- |
leased over the next 12 months. The !
module weight of just 35 g also re- :
duces the weight of the CPU module !
considerably, allowing designers to re- |
distribute or reduce the weight bud- |
get for future mobile systems. E

For desktop platforms, cost reduc- !
tion is the key to continued system !
volume growth. For that market, two !
new Pentium-class processors, code- |
named Covington and Mendocino, will E
be released later this year. First out i
will be the Covington, a 266-MHz de- !
vice in a low-cost, card-edge, module !
format with a 66-MHz, front-side bus |

g System Performance |

interface. Later in the year, |
the more highly integrated ‘
Mendocino processor, which
contains a level-two cache on I
the chip, will be released. The
Mendocino chip will initially
# be able to operate at clock
8 speeds of up to 300 MHz, with
faster versions expected in
1999.

Midrange systems, cur-
rently served by the Pen-
tium II modules, will con-
tinue to feature SECC
vertical-mount modules. The
current speed grades of 233
to 333 MHz will be supple-
mented by even higher-
speed modules. Clock speeds
will see 350, 400, and even
450 MHz over the next 12
months. These faster mod-
ules will include 100-MHz
front-side buses, and will be sup-
ported by new motherboard chip sets.

For the high-end of the product
line—targeted at servers and work-
stations, the company plans to release
a Pentium II processor module with
512k, 1 M, or 2 Mbytes of cache; a 400- |
or 450-MHz internal CPU clock; and a
100-MHz front-side bus. The module
will employ the company’s yet unre- ‘
leased Slot 2 expanded interface,

. which will permit N-way multiproces- ‘

sor systems to be implemented.
Furthermore, if designers felt the
desktop Pentium II Slot 1 module was

. difficult to deal with, look out' The |

Slot 2 modules are even larger—
about twice the height of the original ‘
module, and even wider to accommo- |
date the higher-pin-count bus. Also ‘
targeted at workstation-type sys-
tems, is a Pentium I1 Slot 2 module to l
be released in the first half of 1999, ’
Code-named Katmai, the module’s
CPU will clock at 450 MHz, pack 512
kbytes of cache, and employ a 100-
MHz front-side bus.

In addition to all the developments
planned for the IA-32 32-bit architec-
ture, design teams at Intel are releas-
ing more details of their IA-64 64-bit
design efforts. Although first de-
scribed last year at the fall Miero-
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TECHNOLOGY BREAKTHROUGH

processor Forum, the IA-64 proces-
sors will be based on a technology the
company calls explicitly parallel in-
struction computing (EPIC). This ar-
chitectural approach takes advantage
of the high levels of integration that
will be possible with 0.18-uym CMOS
technology and the abundant CPU re-
sources that it will permit designers to
co-locate on a single chip.

Although details of the first hard-
ware implementation will not be
available until later this year, the com-
pany has indicated that the architec-
ture permits multiple CPUs, multiple

floating-point units, and large regis-
ter files (128 general-purpose regis-
ters for the integer processors, 128
floating-point processors, and 64 sin-
gle-bit predication registers) to reside
on a single chip.

Coupled with advanced compiler
technology, the IA-64 architecture can
leverage on-chip parallelism. It must
first parallelize the code during compi-
lation and then distribute the parallel
operations among the multiple on-chip
execution units. As a result, as many
of the on-chip execution units as possi-
ble will be kept active during every in-

struction cycle. Additionally, the spec-
ulative execution allows the processor
to execute both paths of the instruc-
tion branches so that both results will
be ready to evaluate when the proces-
sor needs the answer. That process
eliminates many of the overhead de-
lays associated with operations such
as branches (such as those found in if-
then-else operations).

For an overview of these CPUs and
the other developments announced at
the Intel Developer’s forum, set your

browser to: developer.intel.com.
DAVE BURSKY

3D Electromagnetic Modeling Techniques
Expedite Accurate Design Of Septum Magnet

hysicists at the Brookhaven Na-
P tional Laboratory, Upton, New

York, have used 3D electromag-
netic-design analysis and simulation
software to design a unique septum
magnet to extremely accurate specifi-
cations. The magnet will be used to
guide a metal ion beam of an alternat-
ing-gradient-synchrotron (AGS) ac-
celerator into a circulating beam of the
laboratory’s relativistic heavy ion col-
lider (RHIC).

Due to the magnet’s critical loca-
tion, at the intersection of the two
beams, the field strengths generated
by the magnet must be extremely pre-
cise. In fact, the two beams them-
selves are only 6 mm apart. That
means the high magnetic field in the
injected-beam region must be negligi-
ble in the circulating-beam
region. And, the specs de-
mand that the magnet bend
the injected beam by 38
mrad, after which it contin-
ues on a straight path tan-
gent to the circulating beam.

To ensure that the beam
size at the entrance and exit
of the magnet, for both in-
jected and circulating beams,
are not disturbed, the geome-
try of the magnet had to be
right. This required the sur-
face of the bottom pole of the
magnet to make an angle of

the pipe the beam circulates.

While 2D electromagnetic calcula-
tions enabled the scientists to design
the cross-section of the magnet, the
2D software was unable to accurately
model the conditions at the exit and
entrance of the magnet. These condi-
tions at the edges are three-dimen-
sional due to the fringe fields around
the entrance and exit holes, says
physicist Nicholas Tsoupas. Conse-
quently, finite-element-based 3D
analysis software developed by Vector
Fields, Aurora, 111., was used to gener-
ate a very accurate model of the mag-
net and its field, Tsoupas says.

The 3D code also helped in precisely
placing filed clamps at the entrance
and the exit of the magnet to further
reduce the fringe field (see the figure).

VR
2.57 mrad with the central This 3D simulation of the Brookhaven National Laboratory septum
ray of the circulating beam, magnet shows the coil, the field damp, and the beam tube through
and 2.24 mrad with the axis of which the beam of particles are directed.

According to Tsoupas, scientists were
able to change the model to reflect a
new concept design within 30 minutes.
And, after 14 iterations of changing
the design and rerunning the analysis,
they were able to accomplish their
goal. The final results showed a maxi-
mum field of only 0.55 Gauss in the cir-
culating-beam region.

Based on the 3D models,
Brookhaven scientists have built an
experimental magnet and verified the
results. To their surprise, the actual
field value in the circulating beam is
substantially lower than predicted by
the analysis. However, because the
measurement of such small fields was
not easy, the scientists concluded the
analysis results are well within the
range of the physical measurements.

The septum magnet is part of a $500
million RHIC project that will explore
matter and recreate the conditions of
the “big bang” theory of how the uni-
verse was formed. The project will
also test the current theory
that protons, neutrons, elec-
trons, and other basic compo-
nents of matter were formed
from the quark-gluon plasma
as it cooled.

For further information,
contact Nicholas Tsoupas at
Brookhaven National Labo-
ratory, P.O. Box 5000, Bldg.
911B, Upton, N.Y. 11973-
5000. Telephone (516) 344-
4979. www.bnl.gov. Or contact
Jonathan Oakley at Vector
Fields Ine., 1700 N.
Farnsworth Ave., Aurora, Ill.
60505. Telephone (630) 851-
1734. www.vectorfields.com.
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® Exploring power-management design issues for advanced microprocessors

High-Integration Controller Tackles
Automotive And Industrial Needs

Based On The PowerPC, This RISC CPU Packs 448 Kbytes Of Flash
And Is A Complete Data Acquisition And Control System.

utomotive systems pre-
A sent a challenging design

environment for embed-
ded processors. Circuits must
be rugged enough to handle
harsh physical and electrical en-
vironments, and be highly inte-
grated to keep costs as low as
possible. Additionally, as new
antipollution and safety regula-
tions come on line, measure-
ments and computations per-
formed by the embedded
controllers will get more com-
plex, increasing the workload
the processors must handle.

To approach the wide array
of processing tasks in the auto-
motive and industrial environ-
ments, designers at Motorola
collaborated with engineers at
automotive manufacturers to
define a new high-end proces-
sor with a highly-integrated solution.
The result is a 32-bit, PowerPC-based
RISC processor internally referred to
as Black Oak (the MP(C555). The new
processor can run at clock rates up to
40 MHz. In addition to the processor’s
PowerPC core with a floating-point
unit, the computational portion of the
processor packs 448 kbytes of flash
memory (divided into two blocks of
256 and 192 kbytes) for program stor-
age, 26 kbytes of fast static RAM (split
into one 16-kbyte and one 10-kbyvte
block): a four-bank memory controller
that works with SRAM, EPROM,
flash EEPROM, and other peripher-
als; and a flexible memory-protection

Dave Bursky

Y COVER FEATURE
A

unit (Fig. 1).
Additional on-chip resources include
two queued analog-to-digital converter
(ADC) modules, each capable of han-
dling up to 16 analog input channels; two
CAN 2.0B controller modules for auto-
motive/industrial networking; and 6
kbytes of RAM. The RAM is dedicated
to the pair of time-processor unit
(TPU3) blocks that each provide a dedi-
cated macroengine that operates inde-
pendently of the main CPU. Each TPU3
block provides up to 16 independently
programmable channels and pins.
There’s also an 18-channel modular 1/0
subsystem that provides pulse-width
modulated functions—counters and

other I/0 port functions; a
queued serial multichannel mod-
ule with two high-speed
UARTS and a queued serial
port; and a system-bus-interface
control block that includes some
general-purpose I/O support.

In one sense, the chip can be
thought of as a full
data-acquisition, data
processing, and control system
allintegrated onto a single piece
of silicon that fits in a 272-lead
plastic BGApackage (256 active
. pins). As mentioned earlier,
such a solution must also be cost
effective. To that end, Mo-
torola’s designers have devel-
oped a verv-dense flash mem-
ory cell structure that
dramatically shrinks the area
needed for the flash-based stor-
age. A 3.3-V supply reduces the
chip’s power consumption, allowing it
to operate over a 40 to 125 C tempera-
ture range (see “Maximizing Chip
Performance,” p. 44).

Four power modes—On, Doze, Nap,
and Sleep—allow designer's to optimize
system power consumption by switch-
ing modes. At top speed the chip is rel-
atively light on power, consuming
about 1 W. But in the Doze, Nap, and
Sleep modes, power will drop from tens
of milliwatts to less than 1 mW in the
deepest power-down state.

Intelligent Engines
The large on-chip memories allow
the processor to pack all the memory
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2-Bit, One-Ghip Solution
Touch Screen Controlier

Touch the Power of One!

The struggle to build your own 12-bit, 4-wire touch screen
controller “with all the extras” is over! Let us tell you about the
smallest packaged, highest resolution A/D converter ava:lable.

Your one-chip solution, ADS7843 12-bit sampling A/D has ALL
“touch screen interface” features, including drivers capable of
sourcing enough current for a 2002 “leg.” In addition to
improved performance plus low cost, ADS7843 has an easy to
use SPI/SSI serial interface, low power operation {<).6mW at
75kHz), and “touch interrupt” to alert the processor that operation
has begun. ADS7843 can also operate in a sense mode (ratiometric)
to eliminate gain and offset errors due to driver, pewer supply,
temperature, and touch impedance variations. Its full power-down
control and single supply operation (2.7V to 5V) make it a perfect
solution for battery-powered systems.
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* Full Power-Down Control
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TECH INSIGHTS HIGH-INTEGRATION PROCESSORI

o

{ required for an engine control system.
By eliminating off-chip memory, power
consumption decreases, system com-
munications improves, and system reli-
ability increases.

By keeping the floating-point co-
processor on the chip, system engi-
neers can let the processor perform on-
the-fly  engine performance
characterization without requiring
large external or on-chip look-up ta-
bles. Instead, smaller tables can be
used with just a few values. Intermedi-
ate values can then be calculated on-
the-fly. An engine will soon be able to
analyze itself and optimize internal op-
erations to adjust things such as valve
timing, firing points, etc.

In the long run, the control systems
will allow the engine to compensate for
even the slight mechanical differences
from cylinder to cylinder, thus deliver-
ing optimal efficiency and minimal
emissions. The all-in-one solution also
allows car manufacturers to position
the chip and controller box closer to the
engine. This location reduces the
amount of noise generated by the high-
speed circuits that reaches the radio,
simplifying the filtering that must be
included in the radio. Additionally, the
all-in-one solution keeps virtually all
the high-frequency paths within the
chip, reducing overall RF emissions.

When clocked at 33 MHz, the Pow-
erPC 32-bit core delivers a throughput
of 43.5 KMIPS (using the Dhrystone 2.1
benchmark). That clock rate can in-
crease up to 40 MHz with an accompa-
nying increase in throughput. Designed
to be fully static, the core is compliant
with the PowerPC architecture (Book
1) specification. It also implements a
precise exception model and includes
extensive system development sup-
port. Some of that support includes on-
chip watchpoints and breakpoints, pro-
gram flow tracking, an on-chip
emulation development interface (the
company’s OnCE interface port), and an
IEEE 1149.1 JTAG test access port.

To support the processor, its design-
ers included a four-bank memory con-
troller that allows the chip to work with
SRAM, EPROM, flash EEPROM, and
other memory-mapped peripherals. As
part of the interface, they also included
byte-write enable lines and 32-bit ad-

memory protection unit provides four
instruction regions and four data re-

dress decodes with bit masks. The !

256 kbytes 192 kbytes
flash flash
Burst t t
Ibus | interface
U bus U bus
PowerPC system | External
CPU interface | bus
16 kbytes 10 kbytes uni
SRAM SRAM
t I L-bus to
U-bus
L interface
(ueved seriat U-bus to
Quousy Quesed || pichannel | | CAN 2.0 intermodule-
Al ADC module costinle bus interface
. Intermodule
} bus 2
Timer- Timer- 18-channel
e e B LA s
unit 3 unit 3 1/0 system

1. A complete data-acquisition and control system on a chip, the MPC555 developed by Motorola
for automotive applications, is based around a PowerPC 32-bit core. It packs 448 kbytes of flash
non-volatile memory, 26 kbytes of SRAM, and an additional 6 kbytes of dual-port memory that
either supports the timer-processor units or can be used as general-purpose SRAM. For data
collection and control, the chip also packs dual 10-bit 16-channel ADCs, dual CAN 2.0 controllers,
a total of 48 timing channels, general-purpose | /0 lines, and several serial ports.

gions, with the ability to support region
sizes of 4 to 16 Mbytes each. Addition-
ally, the protection unit provides sup-
port for speculative accesses.

The processor’s four power modes
work in conjunction with the chip’s

1
]
1
'
1
1
|
1
I
1
1
I
1

system interface unit that includes a l

clock synthesizer, time base, periodic
interrupt timer, hardware bus moni-
tor, and an interrupt controller that
can service up to eight external and in-
ternal interrupt sources.
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Voltage Limiting Amplifiers

ain Stable Output Limiting Op Amp

The OPAG688 is not just another unity gain stable voltage feedback
op amp. OPA688 sets a new level of performance by offering an
innovative eutput fimiting architecture that holds the limiter offset
error to +15mV with exceptional signal linearity to within 30mV of
the limit voltages. Its fast 2.4ns recovery from limiting ensures
that overdrive signals will be transparent to the signal channel.
Applications include overdrive protection for ADC input driving,
servo loop integrators, and pixel clock or video sync stripping.
The OPAB88’s ultra-sharp transition into limiting improves on
classic diode based non-linear processing in areas such as AM
modulation, DC restoration, and full or half wave rectifiers.

Key Specifications:

 High Bandwidth..........ccooomiiiicccceee 260MHz at G=+2
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« +5V Single or +5V Dual supply operation
* Priced from ($2.65)in 1000s
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sGain Stable Output Limiting Op Amp

Offering higher performance at low cost is the OPA689, a
wideband, voltage feedback op amp featuring bipolar output
voltage limiting, with guaranteed stability for G>+4. Based on a
de-compensated vcltage feedback op amp, the OPA689's two
buffered output limiting voltages take cantrol of the output volitage
if the output tries to exceed these user-settable limit voltages.
High gain applications in IF limiting or transmission line
differential receivers, as well as low gain applications in wideband
transimpedance receivers or ADC buffers will benefit from
the ultra-fast 2.4ns overdrive recovery.
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TECH INSIGHTS HIGH-INTEGRATION PROCESSORI

The external interface provides 24
address lines, 32 data lines, and can
support multiple master designs. The
external bus interface can handle four-
beat transfer bursts and two-clock min-
imum bus transactions. In the single-
chip mode, the address and data lines
can be used as general-purpose 1/0
lines. Additionally, the 18-channel mod-
ular I/O subsystem provides nine gen-
eral-purpose I/0 lines. The subsystem
also can use many of the peripheral I/0
pins as general-purpose 1/0s when
they’re not being used for their pri-
mary functions.

The large flash memory is based on a
new single-transistor cell that allows
the 448 kbytes of storage to fit in space
that previously could hold less than 25%
10 50% of that amount. And, the flash ar-
ray is fast—an on-page read can be
done in just one system clock (25 ns),
and an off-page read can be done in two
system clocks (50 ns). In comparison,
previous-generation flash memories
had access times of approximately sev-
eral hundred nanoseconds, which

caused a bottleneck with fast CPUs.

The flash array is divided into two
sections, one that holds 256 kbytes and
the other, the remaining 192 kbytes.
Both sections are subdivided into 32-
kbyte blocks, with the large section con-
taining eight blocks and the smaller ar-
ray packing six. The memory employs
page-mode operation for reads, and can
be block-erased in chunks of 32 kbytes.
Data can be transferred to the flash ar-
ray over the internal bus in word
widths of 8, 16, or 32 bits.

The flash memory array was split
into two sections so that software can
“ping-pong” between them, allowing
reads from one section while writes are
done to the other. For programming
and erasure, an external 4.75-t0-5.25-V
supply must be connected to the flash
programming supply pin. Program-
ming the array can be done quickly be-
cause up to 14 64-byte pages (each in a
separate block) can be programmed si-
multaneously.

Complementing the flash memory
array is a 26-kbyte SRAM array that

supports the CPU, and a second 6-
kbyte block of SRAM that supports the
timer subsystem. Accesses to the 26-
kbyte SRAM blocks can be done in a
single cycle, although a dual-cycle ac-
cess mode is available for low-power
operation. Additionally, byte, half-
word, or word read or write accesses
can be done in the SRAM. Protection
control bits allow memory regions to be
protected on 4-kbyte block boundaries.
A low-power standby mode is available
for data-retention when the chip is
placed in its lowest-power mode.
Claiming the highest number of
timers for any embedded processor, the
48-channel timer subsystem comprises
dual time-processing units (TPU3
blocks) and the modular 1/0 system
(MIOS). Similar to the TPU employed
in other Motorola embedded proces-
sors, the TPU3 module can be viewed
as a special-purpose microcomputer
that performs a programmable series of
matching and capturing operations. In
the block is a scheduler and micro-
engine controller that control the time

Maximizing Chip Performance

design and process technology capable of wide operat-

ing temperatures, high performance, and handling the
rough conditions under the hood. Fabricating the MPC555
consists of a dual-polysilicon, triple-well CMOS process
based on 0.4-pm minimum features. The technology incor-
porates low-voltage (3.3-V) surface-channel nMOS transis-
tors, high-voltage (5- and 12-V) nMOS and pMOS transis-
tors, a single-transistor flash EEPROM storage cell, and
various resistors and capacitors for analog circuits. Three
layers of metalization with full, global planarization be-
tween metal layers by chemical-mechanical polishing
(CMP) help minimize chip area.

The “MoneT” (Motorola one transistor) flash EEPROM
cell is the key to the high-speed, 448-kbyte storage array
included on the chip. The memory cell consists of a stan-
dard, stacked wordline/floating-gate combination struc-
ture. It employs Fowler-Nordheim tunneling for both pro-
gramming and erasure, which results in a low current flow
during the program and erase operations. A narrow volt-
age spread in the distribution of programmed bits enables
the read operation to be performed without a word-line
boost over the full range of the supply voltage (2.7to 3.6 V).
The flash memory cells were designed to operate over an
ambient temperature range of -40 to +125°C.

To achieve the chip’s 40-MHz operating speed, the
process it is made on was tuned to match the require-
ments of the flash memory with those of the CPU. The

T he harsh automotive environment requires a circuit

|
I
|
|
|
|
|
|
1
|
|
|
I
1
|
|
I
|
]
|
|
|
I
|
!
|
|
|
'
|
I
|
|
'
|
|
|
|
|
'
|
|
|
|
I
|
|
]
|
|
'
|
|
|
|
'
|
|
|
'
'

flash memory array is optimized based on Motorola’s
MoneT bit-cell characteristics to achieve high-speed op-
eration . The result is that the on-chip flash memory is
fast enough to eliminate the need for an area-consuming
and costly on-chip cache memory.

Included on the chip to improve CPU throughput are
four non-overlapping 32-byte read page buffers for the
embedded flash memory. An on-page read access returns
data in a single system clock cycle, while an off-page read
access returns data in two system clocks. Each read page
buffer is associated with a different section of the flash
memory address space to improve on-page access rates
when branching or performing data fetches from the
flash, while also fetching program code. Additionally, to
compensate for the slower programming/erase capability
of the Fowler-Nordheim tunneling mechanism, a page-
mode programming scheme was selected. A 64-byte pro-
gramming page buffer is tied to each erase block to allow
for highly parallel program operation. For the MPC555, up
to 14 64-byte pages, or a total of 896 bytes, may be pro-
grammed at once.

As a result, simulations show that code running from
the internal flash memory executes much more quickly
than code from external memory, with almost the same
performance as if the code had been preloaded into a
cache memory. For a true inline code, the average access
time is slightly greater than one cycle (1.125). One addi-
tional cycle is required for each branch taken.
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PWM Drive!

Power
Saving PWM

 Valves

100% Relays
Duty Cycle " Motors
Initial Drive 9

Positioners
oy, | Heaters
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ﬂ } }}}; 1.8A max

Adjustable PWM Dela_y/
Adjustable Duty Cycle

Problem Solved! Versatile...? Yes!

DRV101 solves the “kick-start” problem encountered with virtually DRV101 will inspire your creativity. How about an instrument light
all electromechanical loads—the pull-in or start-up drive requirement dimmer?...or connect it for a soft-start circuit. PWM duty cycle is
is much higher than the drive required for continuous operation. easily set with an external resistor or can be voltage controlled—
DRV101 delivers a 100% duty-cycle start-up drive (period determined great for adjustable drive or speed/power control
by an external capacitor) before switching to duty-cycle modulated loops. DRV101 is your versatile power
(PWM) operation. It gives you an initial boost to engage a solenoid, controller. Available in 7-lead T0-220 and

close a refay, start a motor or break the “stiction” in a valve. compact DDPAK surface-mount version.

Runs Cooler...Less Power Key Specifications

Continuous operation in the PWM mode saves power, runs cooler o SUPPIY VORAGE ..o 9V to 60V
and improves reliability. The internal 24kHz oscillator is quiet...n0 o L.oad CUTENt........coooerverccrircsiisriien e 1.8A max
audible “singing™ from your load. @ QMO IPUL e CMOS/TTL
Smart Power o Error Flag OUtpUL ........coooeeree. Open-Collector (TTL/CMOS)
DRV101’s digital “error flag” signals when its load current is too * Packages ............. 7-lead T0-220, 7-lead surface-mount DDPAK

high, too low, or when it's overheated. Is your load burned out,  « price: (§3.60) in 1000s
disconnected or shorted? DRV101 can report the problem to your
controller! It's fully protected, rugged and reliable FAXLINE# 11411 « READER SERVICE 85

BURR - BROWN?®

4 www. BUT-HrowWn.com

S
Burr-Brown Corporation » P Q. Box 11400 » Tucson, AZ » 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 » http://www.burr-brown.com/
Distributors: Arrow: (800) 777-2776 « Digi-Key Corp: (800) 338-4105 « Insight Electronics: (883} 488-4133 « J.L.T. Supply: (800) 246-9000  Sager Electronics: (80D) 724-3780 « SEMAD (Canaday). (800) 567-3623
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bases and timing channels (Fig. 2).

Slightly enhanced over the previous
TPU modules, the TPU3 block doubles
the amount of microcode used for pro-
gramming (now up to 4 kbytes), and
adds two more word-wide parameters
per channel (now up to 8 words). The
two 16-bit time bases in the block pro-
vide the reference timing for all output
compare and input capture events.
Each occurrence of a match or capture
operation is called an event, and a pro-
grammed series of events is referred to
as a function. TPU functions replace
software functions that would require
host CPU interrupt service.

Programmed functions available in-
clude input capture/input transition
counter, output compare, pulse-width
modulation, synchronized pulse-width
modulation, period measurement with
additional transition detect, period
measurement with missing transition
detect, position-synchronized pulse
generator, stepper motor, and
period/pulse-width accumulator. Each
TPU block provides 16 independent
and functionally identical channels, each
connected to one of the I/O pins. Each
channel has eight 16-bit parameter reg-
isters and an event register comprising
a 16-bit capture register, a 16-bit com-
pare register, and a 16-bit comparator.

As part of the TPU, the 6-kbyte
SRAM serves to store the timer mi-
crocode. A control bloek that ties the
memory into the TPU and the CPU,
provides dual-port access to the mem-
ory array so that both TPU blocks can
read from the memory. Typically, the
SRAM would be loaded with microc-
ode by configuring it as general-pur-
pose memory and then after loading,
reconfiguring the block as dedicated
microcode memory for the TPUs. In
the microcode mode, the host CPU can-
not access the memory.

Real-World Interfaces

Providing all the analog inputs to the
processor, the dual-queued ADC mod-
ules each provide 16 analog input chan-
nels, with a resolution of 10 bits per
channel. Through the use of internal
and external multiplexing, the number
of channels can be expanded to a total
of 41 for each module. Typical conver-
sion time is 7 ms (142,000 samples/s),
with the use of the on-chip sample-and-
hold amplifier. Each converter module
also includes two conversion command

_ Host Timer

intertace | f controi Y  Scheduler | Service requests | | _chamnels

System Channel 0
2 configuration Channel ey B AL Channel 1
2 pin TCR2 .
g Development . m
g support and test Microengine .

Control Control and data

Channel

control $HIE

Parameler Execution

RAM i Channel 1§

2. Each of the two timer-processor units (TPUs) is based on a programmable microengine and
scheduler that gets its control information from a dual-ported block of RAM shared by the two
TPUs. The microengine sets up and controls 16 independently-programmable timer channels.

queues and automated queue conver-
sion modes that can be initiated by ei-
ther an external edge-triggered/level-
triggered gate, internal timer, or a
software command. The converters
also allow subqueues using a pause
mechanism. The output data is read-
able in right- or left-justified, signed, or
unsigned formats.

The converter blocks were fabri-
cated in the basic nonvolatile memory
process. They do not require any
unique process steps or trimming for
resistors and/or precision matching of
capacitors. They deliver 10 bits of reso-
lution with two counts (LSB) of accu-
racy. The queues in the two converter
blocks provide a total of 64 words of re-
sult storage. This minimizes frequent
CPU interrupts and provides a flexible
operating scheme.

Timed triggering of the analog-to-
digital conversion provides better syn-
chronization with the on-board timer
channels. Furthermore, the use of the
dual converter blocks provides system
redundancy. It also allows the convert-
ers to be configured for differential
sensing with synchronized queues. A
gated mode, like an event counter, al-
lows continuous sampling while the
gate is held open by an external signal.

For communications in the automo-
tive environment, the MPC555 proces-
sor includes a pair of CAN 2.0B con-
trollers that provide the full
implementation of the CAN protocol
specification, versions 2.0 A and B.
Each controller has 16 receive/transmit
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message buffers that can hold mes-
sages of 0 to 8 bytes. Additional fea-
tures include a 16-bit free-running
timer for message time-stamping, a
low-power sleep mode with program-
mable wake-up on bus activity, and pro-
grammable loop-back for self-testing.

A queued SPI port is also included
on the chip; it provides synchronous
full-duplex communications at maxi-
mum baud rates of one-quarter the sys-
tem clock rate. The QSPI can handle up
to 32 preprogrammed transfers, reduc-
ing processor overhead. It can also han-
dle transfer lengths from & to 16 bits.

A wrap-around mode allows continu-
ous sampling of a serial peripheral for ef-
ficient interfacing to serial ADCs. Also
in this block are two serial communica-
tion interfaces (SCls), that can operate
in a UART mode with a non-return-to-
zero format and half- or full-duplex
mode. One of the SCI ports includes a
16-register receive buffer and a 16-reg-
ister transmit buffer. Both SCI ports
have advanced error detection and op-
tional parity generation and detection.

Whether the application is a single-
or a multichip implementation, the user
can program the address, data, gen-
eral-purpose [/0, peripheral, and con-
trol pins as desired. The MPC555 sup-
ports over 350 functional input/output
signals in a 256-pin package. This flexi-
bility is achieved by a high degree of
multiplexing without affecting perfor-
mance and reliability.

The MPC555’s address and data
pins are multiplexed with the general-
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Ultra-Small Package, Exceptional Performance  OPA643—Low Distortion, High Gain Op Amp

OPA642 and OPA643 provide a level of speed and dynamic range OPA643 achieves low harmonic distortion over a wide frequency
previously unattainable in a monolithic op amp—now in the range by using a de-compensated voltage feedback architecture
smallest available package—the SOT23-5. with two internal gain stages. Internally compensated for gains
0PA642—Low Distortion, Low Gain Op Amp >+3 with 800MHz gain bandwidth product, OPA643 is

particularly suited for wideband transimpedance amplifiers,

Using a unity gain stable voitage feedback architecture with two moderate gain IF amplifier applications, and very low distortion
internal gain stages, OPAG42 achieves exceptionally low harmonic  apc driving.

distortion over a wide frequency range (-95dBc at 5SMHz). Its fast

settling (13ns), low voltage noise, and high output current drive Key Specifications: 0PA642 OPA643
make the OPA642 ideal for high dynamic range applications Low Distortion .........cceeeeenens —-95dBc at 5SMHz .....—90dBc at 5MHz
such as high resolution imaging, wireless communications. data Low NOISE....coveviiicreeeeee 2.70VANHZ oo 2.3nV/VHz

acquisition, and professional audio. Other specs include Gain Bandwidth Product 800MHz

0.007%/0.008° dG/dP, and 90dB common-mode rejection.

High Open-Loop Gain .............950B ... 95dB
High Qutput Current.................. +B0MA ..o +60mA
_ o oo
Reader No. 87 « FAXLINE #1190, 11191 Pricing from (10008)................. @@

OPAG42 and OPAG43 are also available in 8-pin DIP, SO-8 versions
and high grade versions.
BURR - BROWNZ®

=1 www hUrr-hrown.com

Burr-Brown Corporation « P.0. Box 11400 * Tucson, AZ » 85734-1400 « Call (800) 548-6132 or use FAXLINE (800) 548-6133 ¢ hitp://www.burr-brown.com/
Distributors: Arow: (800) 777-2776 + Digi-Key Corp: (800) 338-4105 « Insight Electronics: (838) 488-4133 » J.L.T. Supply: (800) 246-9000 + Sager Electronics: (800) 724-3780 » SEMAD (Canada): (800) 567-3623
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Highly engineered characteristics. Up to 95% open area. In most metals.
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purpose 1/0 pins (GPIOs), but the per-
formance requirements of the ad-
dress/data and GPIOs are very differ-
ent. The address/data pins must
operate at 40 MHz with 3-V levels,
while the GPIOs are specified to pro-
duce 200-ns rise and fall times with 5-V
levels. Each pin can be programmed to
drive a slow slew-rate-controlled 5-V
signal or a fast 3-V address/data signal.
The 3-V logic is fully compatible with
5-V input levels.

The Black Oak processor is compat;
ble with the instructions of the Pow
erPC and the MPC500 series of embed
ded PowerPC processors. However
tools enhanced specifically for th
processor include compilers from Diab
Data, Green Hills, Cygnus-GNU, and
Microtec. Debugging tools will be avail-
able from Software Development Sys-
tems, Green Hills, and Lauterbach Inc.
Several advanced tools specifically for
automotive systems will be available
this quarter from both Hewlett-
Packard and ETAS.

Both a low-cost familiarization board
and a full-function development system
board will be available in the late second
and third quarters, both with 40 MHz
silicon. A cycle-accurate simulator will
be ready in the third quarter from Soft-
ware Development Systems, and real-
time operating systems such as Mo-
torola’s own RTEK and ERCOSEK
from ETAS. In addition, Motorola can
also provide services such as the devel-
opment of low-level software drivers |
high-level drivers, flash programmin
support, application routines, automc
tive electrical interfaces, and other ser
vices such as creating reference design
or supplying known-good die.

However, with the built-in JTAG
and OnCE test interfaces, a user can
start testing and developing software
with as little as a power supply and a
DBM connection. The processor also
has a self-clocking mode so that even
the crystal can be eliminated for sim-
ple test execution.

PRICE AND AVAILABILITY

The MPC555 will sell for $45 aplece, in
lots of 10,000 units when it goes into produc-
tion in late 1998. Samples will be available
in the early third quarter of this year. Long-
term projected pricing for the chip is esti-
mated at about $35 apiece in 10,000-unit lots
in the year 2000.

Motorola Inc., 6501 William Cannon
Drive West, Austin, TX 78735; Dick Spilo
(512) 895-3260. CIRCLE 50




FT « FS SERIES MODUFLEX ® SWITCHERS

DESCRIPTION FEATURES

The FT and FS Series are comprehensive @31 0.99 power factor.

lines of ultra compact power factor corrected [ 5.5 watts per cubic inch.
models derived from our Moduflex® family of 50 1-7 outputs, 400-1000 watts.
switching power supplies. This series utilizes 58 120 kilohertz MOSFET design.
advanced technology to produce a high B8E Universal input.

quality input current wave form that is 0 UL, CSA, TUV (IEC, EN), CE.
compliant to the harmonic requirements of [ FCC, EN Class A EMI.
EN61000-3-2. Based on modular 0 IEC, EN Immunity.
construction, “off the shelf” modules permit 50 All outputs:

high volume manufacturing with an Adjustable

outstanding quality level assuring timely Fully regulated

delivery at a competitive cost. Floating

Three classes of output modules are Overload and short circuit protected

available. The STANDARD outputs allow
short duration surge currents on all -
auxiliaries for hard starting loads. Optional
CURRENT LIMITED outputs have square

Overvoltage protected
Standard features include:

System inhibit

current limiting and feature wireless droop _Fan output Co .
current sharing.  Optional ENHANCED W Options and accessories include:
outputs have square current limiting, one wire Power fail monitor

star point current share, output good logic Redundancy

signal with LED, nominal 5V local bias, Current Limited Outputs
individual inhibit and margining. For Enhanced Outputs
requirements that cannot provide minimum Zero Preload

load on the main output, the ZERO
PRELOAD option is available for main
outputs up to 500 watts.

End fan cover
Top fan cover

Rack Assemblies

DELIVERY

Choose stocked units or construct a model
number using stocked modules for fast
delivery. Otherwise, form a model from the
adjacent page to meet your specific re-
quirements. Contact factory for deliveries on
models derived from non-stocked modules.

STOCKED MODELS - Available in 3 days.

W | 5V @ 50A 2V @ 12A 24V @ 6A T46A2363-45F
600W | SV@6B0A | 12V@12A | 12V@12A | 5V@ 10A | FT46C2332-13P
B00W SV@GB0A | 12V@12A 24V @ 6A 12V @ 6A FT46C2363-13P
*400W models include power fail monitor, current limited modules, zero preload and end fan cover options.
600W models include the same options except fan cooling is built into the unit.
UNITS FROM STOCKED MODULES - Available in 2 weeks.
FT 4 B 2336-YYX
OPTIONS
00 | None
01 | Power Fail Monitor

Configuration: Allowable quad output configurations are 42, 44, 46 and 48.

Power Code:  Choose Power Code A through D for 400-750W models.

Output Codes: Select any outputs from the shaded area on the Output Types table
consistent with the configuration chosen.

Option Code:  Specify Option Code. Refer to the Option table. Codes 02 (redundancy)
and 16 (enhanced) are excluded from models available in 2 weeks.
Fan cooling is built into 600 and 750W units.

02 | Redundancy

04 | Current Limited

08 | Zero Preload

16 | Enhanced

32 | End Fan Cover

64 Top Fan Cover
Replace the YY with the sum of
the Option Codes.

MODEL SELECTION

Models are available in power ratings of 400 to 1000 watts, with
corresponding code letters A through E. See Power Code chart.

Output modules are available in six types:J, K,L,M,NandPin
nominal power ratings from 75 - 500 watts. Type M, N and P
modules are variable power rated depending upon the unit
power rating. The M, N and P Module table directly below shows
the corresponding multiplier applicable to the output current
ratings of the M modules and allowable power ratings for the N
and P modules. For example, a 750 watt multiple will have its M
type module configured to produce 120A @ 5V or 12A @ 48V.
The voltage and current rating of output modules are listed in the
table of output types. This table assigns an alpha-numeric code
designating the nominal voltage rating of the module.

0.5

A .
B 500W | 10 | 06 | 300W
C 600W | 12 | 08 400W
D 750W | 15 | 1.2 500W
E 1000W | 2.0 1.5 750W

*When an N or P module is used as the main output,
the allowable power and the module current ratings
must not be exceeded.

5 6
7 | 28 | 25 5 10 | 18 | 18
8 | 36 | 2 4 8 | 14 | 14
9 |48 | 15 3 6 | 10 | 10
A |22 10 | 20 | 30 | 100 | 60
B (24| 10 | 20 | 30 | 100 60
C |27 10 | 20 | 30 | 100 | 60
D | 3 | 10 [ 20 30 | 100 | 60
"E 36| 10 | 20 | 30 | 100 | 60
F 4 10 | 20 | 30 | 100 | 60
G 45| 10 [ 20 30 | 100 | 60
H [ 57 ] 10 | 20 | 30 | 9 | 60
J 63| 10| 20 | 30 | 80 | 60
K 7 | 9 18 30 70 | 60
L 8 | 8 | 16 | 30 | 62 | 60
M | 9 | 8 15 | 30 | 56 | 56
N 10 7 | 14 | 30 | 50 | 50
P | 1 7 13 27 | 45 | 45
Q [135] 6 11 | 22 | 37 [ 37
R | 17 5 9 | 18 | 30 | 30
S [ 19 ] 4 8 | 16 | 26 | 26
T | 21 4 7 14 | 24 | 24
U | 23 | 4 7 | 13| 22 [ 22
V_[2 | 3 6 | 12 | 19 | 19
W [ 29 | 3 5 | 10 | 17 | 17
X [ 382 ] 2 5 9 | 16 | 16
Y 40 | 2 4 8 | 13 | 13
Z |44 ] 2 4 7 12 | 12

Muiltiple output modules of a given type are arranged in
ascending order by voltage magnitude in the same sense as
the output number sequence in the configuration diagrams.
*Shaded ratings are stock.

HOW TO ORDER

To form the proper model number defining a custom requirement,
select the letters FS or FT to designate the series, then choose the
desired configuration and list the configuration code. Insert the power
code letter for the power level and follow with the output code numbers
or letters for each specific output. Enter a dash and from the option
table insertthe sum of the option codes. Where lower power is desired
for the main module, an N module can be substituted and is denoted
by a letter N in the output variant position. In addition, when no
preload is available for the main output, choose Option Code 08 and
add a P in the output variant position. For an enhanced main and
current limited auxiliaries, specify both 04 and 16 option codes.

HARMONIC CORRECTED 500W QUAD SWITCHER
FT 4 B 2336 -YY X

OUTPUT CONFIGURATIONS

The boxes below are diagrammatic representations of the power supplies as
viewed from the output end. The two-digit numbers above the boxes are the
configuration codes.

12 24 26 30
# #2 [ #2 [ #3 (w2 m
M K| M LM (KL M
32 34 36 38
# 2 M #3021 m Te3 w2 %
#3 [ %2 3
JIJ M J KM K K M LiL M
40 42 44 46
#a |43 w2 M # 42 n #3782 n
¥4 | #3 |42 #4 |43 »
K K L M JJ I M J J KM J K KM
48 50 52 54
¥ (4392 m ¥5 [#3 [ #2 [ M #5 # #5 w2 [#
J | J ] J
¥4 ¥4 | #3 | #2 %4 | #3
K K| K|M JIK LM JiJd J M J J KM
56 62 64 72
#5 [#3 (42 M #5 | #6 | " #5 | %6 | 42 |41 #5 | %6 | #7 | M1
J J I ] | J|J] ERERRE
#a #a 43| w2 #4 | 43 #4 | #3 | #2
J K KM JIlJlulm JIJ KM JJd|J|m

Refer to the table below for allowable configurations by series.

Unit Power Rating

Config 400W 500W  600W  750W
12 3 [} ® X LI
24 o o x
26 . ® X e X X
30 X
32 . e X
34 . . * X . X
36 3 . * X . X X
38
40 X
42 . . e X e x |
44 L] ° * X ® X X
46 . ® X * X X
48 X X
50 | , , X
52 . . ® X o X X
54 [ | L] ® X L] X
56 X X
62 | | . [ e x . X X
64 | [ ' X X
72 ' [ ‘ X X

¢ Represents allowable configurations for the FT Series.
x Represents allowable configurations for the FS Series.



SPECIFICATIONS

INPUT

OVERLOAD & SHORT CIRCUIT

90-264 VAC, 47-63 Hz Outputs protected by duty cycle current foldback circuit with
POWER FACTOR automatic recovery. Standard auxiliaries have additional back-
0.99 typical. up fuse protection. Options 04 and 16 have square current

limiting with automatic recovery when overload is removed.
EMISSIONS g ) v Y

We partner with you
to get the job done right
FCC 20780 Part 15/EN 55022, Class A Conducted. EN LAy S UTIDORER A g .I g
61000-3-2, Harmonics. EN 61000-3-3, Voltage Fluctuations. Circuit cuts off supply in case of local over temperature. Units 2
reset automatically when temperature returns to normal.
and on-time
IEC 1000-4-2/EN 61000-4-2, Electrostatic Discharge. |IEC =

1000-4-3/EN 61000-4-3, Radiated Field. IEC 1000-4-4/EN ~ Nominal 12VDC @ 12 wats maximum,

61000-4-4, Electrical Fast Transients. 1EC 1000-4-5/EN INHIBIT
61000-4-5, Level 3 Surge. |IEC 1000-4-6/EN 61000-4-6, TTL compatible system inhibit provided. Option 16 has indi-
Conducted Field. vidual output inhibit.

INPUT SURGE REMOTE SENSING
230 VAC - 38 amps max. 115 VAC - 19 amps max On all outputs except standard and 04 Option outputs 75
EFFICIENCY watts or less.

75% typical. SHOCK & VIBRATION XYZ Corp.
HOLDUP TIME Shock per MIL-STD 810-E Method 516.4, Procedure |

Vibration per MIL-STD 810-E Method 514 4, Category 1,

Power Supply - Project Aurora

20 milliseconds from loss of AC power. Procedurs . —
OUTPUTS Prepa !
) . MECHANICAL Deltion Spec Review
See model selection table. Outputs are trim adjustable +5% CASE SERIES WATTS H x w . L Finakze Spe:
OUTPUT POLARITY 1 FT  400W/500W 2.50" x 4.93" x 8.00 Prototvpe Evaluation
All outputs are floating from chassis and each other and can 3 FT 600W 256" x 5.08 x 10.03" Deltron Prototype
be referenced to each other or ground as required. 4 FS 600W 256" x 508" x 11.00" System Test
LINE REGULATION 5 FT 750W 263" x 520" x 10.03" [ Req Eng Mods
Less than +0.1% or +5mV for input changes from nominal to 6 FS 750W 263" x 520" x 1163 Release Pwr Sply Spec
min. or max. rated values. 7 FS 1000w 256" x 713 x 1163 Final Prepro Test
LOAD REGULATION OPTIONS P_E;“_"’Lms—arﬂ‘—ﬂf— -
10.2% or £+10mV for load changes from 50% to 0% or 100% of POWER FAIL MONITOR Final Performance 1ost_ ]
max. rated values. Optional circuit provides isolated TTL and VME/VXI compatible Revs and Final Doc
MINIMUM LOAD ACFAIL signal providing 4 milliseconds warning before main Produclion Run
Main output requires a 10% minimum load for full output from  output drops by 5% after an input failure. A SYSRESET signal Deltron SUPPRS=
auxiliaries. Use Option 08 if no minimum load is available for ~ following VME timing requirements is provided when an N Solon e XYZ Corp
mains up to 500 watts. Singles require no minimum load. module is used as a main output. B‘oth logic signal outputs can Key Com! 'v:'| Efart grzéen owor Suppty or Profect Auroa
RIPPLE & NOISE sink current per the VME specification. Deltron Bloe
1% or 100 mV, pk.-pk., 20 MHz bandwidth. REDUNDANCY

Optional Or-ing diodes for hot pluggable N+1 redundant oper-

(?-F;gRCATll)Ne(faLeE“zAZ“EOR%Tgt?oE/e 50°C ation. For FT Series 500 watt & 750 watt models with 1-4 out-
’ puts. Main output current limited to 100 amps. Remaining out-

COOLING puts 16 amps max.

A min. of 10 LFS* for models without internal fans directed CURRENT LIMIT

over the unit for full rating. Two test locations on chassis rated . ;
Option provides on all outputs:
for max. temperature of 90°C. 600 watt, 750 watt and 1000 B Square current limit with auto recovery

‘,Na," models have built-in ball bearing fans B Wireless droop current share for parallel or N+1 redundant
Linear feet/second operation

TEMPERATURE COEFFICIENT ZERO PRELOAD

R i Optional circuit removes need for preload on main output up
DYNAMIC RESPONSE to 500 watts

Peak transient less than 2% or +200 mV for step load ENHANCED

change from 75% to 50% or 100% max. ratings. Option provides on all outputs:

RECOVERY TIME B Square current limit with auto recovery.

Recovery within 1%. Main output - 200 microseconds. B Single wire active current share for parallel or N+1
Auxiliary outputs - 500 microseconds. redundant operation.

SAFETY @ DC output good logic signal with LED indicator.

Units meet UL 1950, CSA 22.2 No. 950, EN 60 950, [EC 950. B Logic inhibit.
® Nominal 5V bias
ISOLATION | Margining.

Conforms to safety agency standards. END FAN COVER

INPUT UNDERVOLTAGE Optional ith brushless DC ball beari d fan which : ;
Protects against damage for undervoltage operation. pr%\l,?;:s ?ﬁ:i;:’lziredr:isr fﬁj’: for fuﬁ rat?na;ng B DE|tr0n prOVIdeS
SOFT START TOP FAN COVER ’
Units have soft start feature to protect critical components. Same as above with fan cover mounted on top of the power supply. . -l i i i
bty e ges i On-site engineering assistance < #
Standard on all outputs. RA50 and RA75 Series 2U high rack assemblies provide hot . . .
REVERSE VOLTAGE PROTECTION pluggable interface and hold up to 3 FT Series 500 watt or ® Prototypes in two weeks F Series Power Supplies
All outputs are protected up to load ratings 750 watt units respectively.
Specifications subject to change without notice . 0'99 Power FaCtor
® J.I.T. delivery * 1,000,000 + Models
290 WISSAHICKON AVENUE, P.O. BOX 1369, NORTH WALES, PA 19454 - * 400-1000W
£ ' ] ] SB
Delrorst inc PHONE: 215-699-9261 ¢ FAX: 215-699-2310 » TOLL FREE: 1-800-523-2332 € W ¢ 2 =25

POWER " PRODUCTS

. X o D&Tm’{inc. *1-7 Outputs
= E-MAIL: sales@deltroninc.com  VISIT OUR WEB SITE: www.deltroninc.com POWER ™ PRODUCTS  Ultra Compact Size
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VISHAY
0402 & 0603
MINIATURES

-»_ ",
4 (ACTUAL SIZE)

Vishay miniature components allow unparalleled
dircuit density. As part of a multiple-component
array or network, they allow for more board
space, more automated placement and lower
production costs. Vishay passives will match
design and technology needs as OFMs design
smaller products.

1-800-487-9437"

SALES US. 402.563.6417
SALES EUROPE 49.9287.710
SALES ASIA 65.747.2767

www.vishay.com

*U.S. ONLY

Request Document #9999 or choose from
the FlashFax™ numbers shown on this page.

The Vishay brands are leaders in satisfying the
electronics marketplace with state-cf-the-art
passives. Laok for a variety of surface-mount
solutions from trusted names like Dale®,
Sprague® and Vitramon® for designing

even smaller.

Vishay miniatures at work
in National Semiconductor's
LM2825 DC-BC converter:
1. Sprague® 595D

Tantalum Capacitor;
4 2. Vitramon® Multilayer
Ceramic Chip Converter
¥10P9250

,~-'~ THIN AND THICK FILM
‘ RESISTOR NETWORKS
“ & ARRAYS
Leaded SMD resistor networks in
a rugged, malded-case construction. Chip

resistor arrays available in 0603 and 1206 sizes.
FlashFax™ Documment #1002.

CHIP INDUCTORS

Molded and shielded SMD chip inductors in
sizes from 0603 to 1812,

Multilayer ferrite beads and e .’
ferrite inductors in 1206 size. @

FlashFax* Document #1003,

”. TANTALUM & MONOLITHIC
CERAMIC CHIP CAPACITORS
Q’. =s* Molded and conformal
‘. ,-.1 coated surface mount
tantalum capacitors available
from 0805 sizes and larger, plus low profile
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VISHAY SURFACE MOUNT LEADS THE WAY.

configurations as low as 1.2 millimeters.
Multilayer ceramic capacitors from 0402 sizes
and larger available in the standard dielectrics
including X8R. Flashfax~Document #1004

POWER CHIP RESISTORS o
Low-value power metal strip e
chip resistors available in sizes

1206, 2010 and 2512. Provides resistance
vatues down to .01 ohms plus or minus 1%
tolerance, with ratings from .25 to 2 watts.
FAashfax" Document #1005

CHIP RESISTORS

Thick film and thin film chip resistors in

0402 sizes and larger. Cylindrical thin film
{MELF) resistors in sizes

=y« n 0102 and 0204.

-
* o W 00 Document #1006,

THE SMALLEST PASSIVES,
THE BROADEST PRODUCT LINE.

o
VISHAY

VISHAY INTERTECHNOLOGY, INC.
DALE® * DRALORIC® * ROEDERSTEIN * SFERNICE®
SPRAGUE™ VISHAY FOIL RESISTORS * VISHAY LPSC
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A BETTER RAIL-TO-RAIL OP AMP

(:ompetltor Micrel Miarel's new LMC7101

: op amp is designed to
improve upon the industry
standard SOT23-5 op amp.

We took all the specs of
the original LMC7101 and
then beefed up the output
stage to drive more current
(80mA sink or source) and
swing doser to the rails
(within 100mV), optimizing it

Micrel’s LMC7101 swings better than 5 times " YOur more diallenging

: portable systems.
loser to the rail
closer to the rails Otherwise its the same

The Specs The Good Stuff E:ﬁ;iﬁ?;,ﬁgﬁggﬁg cséme

¢ 80mA Output Drive @5V pad(age, same pinout—
¢ lityBitty™ SOT-23-5 package allowing direct plug-in

& Guaranteed 2.7V, 3V, 5V replacement with no
and 12V performance performance tradeoff.
i * For more information, Gll
1,000 pieces 0.62 ]
$ ; e us or check out our website.

http://www.micrel.com/opamps.html
Literature: 1-800-401-9572
Direct: (408)944-0800

‘recommended resale FOB U.S.A.

SEMICDNDUCTDR

Total Analog Solutions
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They say density runs in the family.

Look at Our Family of High-Density Remote Access
ICs for Internet and Frame Relay Applications

For characteristics of high density and
functionality, the family resemblance is
undeniable. A complete remote access
IC solution backed by PMC-Sierra’s
unrivaled technical support. That's your
time-to-market advantage. A high level of
integration and common chipset inter-
faces help slash design time, save board
space. reduce processor overhead, while
increasing your equipment’s port capacity'.
Consider our revolutionary FREEDM-8

and FREEDM-32 packet processors —
the industry’'s highest-density packet
processors. TOCTL — the first 8-channel
T1 framer. S/UNI-QJET — the first quad
device supporting J2, T3 and E3 Internet
connection standards for both ATM and
packet transport. And SPECTRA-155 —
the most integrated SONET/SDH framer,
with on-chip DS-3 mappers. All good
reasons to have PMC-Sierra run in your
family of remote access solutions.

Order your complete PMC-Sierra Product Catalog, FREE on CD ROM, at 1 ﬂ
r BA‘ PMC-Sierra, Inc.

www.pmc-sierra.com/dense This is a complete guide to the entire family of

PMC-Sierra high-density and extremely functional networking IC solutions. MAKING GLOBAL NETWORKS WORK
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synchronous Transfer Mode
A (ATM) has evolved from limited
field trials to early volume de-
ployment since the introduction of the
first commercial product in 1993.
There is a growing recognition in the
| industry that ATM connections to in-
dividual desktop computers will pro-
| vide significant benefits to users
[ including:

e A single network access point for
all services

* Improved access to multimedia
and video conferencing services

¢ Quality and simplified manage-
ment of services

To increase the pace of ATM deploy-
ment, perceived barriers such as high
cost and the lack of stable specifications
for ATM services need to be overcome.
The ATM Forum is moving rapidly to fi-
nalize key specifications that will make
ATM the best option for multimedia ap-
plications. The specifications already fi-

DESIGN APPLICATION

Get The Most Out Of ATM
Networks With Multicasting

Careful Trade-Offs Must Be Made In ATM Multicasting
Designs To Avoid Adding Excess Cost And Complexity.

JOSEPH C. LAY, formerly of TranSwitch Corp., 3 Enterprise Dr., Shelton, CT 06484; (203) 929-8810; fax (203) 926-9453.

e LAN Emulation

e Private Network Interfaces
¢ Multiprotocol Over ATM

e Traffic Management

¢ Switched Virtual Circuit

® Voice Over ATM

One common service that has be-
come a business driver for the deploy-
ment of ATM networks today is the In-
ternet. Recent dramatic increases in
Internet access and usage have pushed
up bandwidth demand and produced
delays and congestion. ATM is an ideal
solution for these applications, because
it isinherently capable of providing the
right quality of service (QoS) depend-
ing on the requirements.

An approach that will enable ATM
networks to be the most efficient and
cost-effective solution is to use the
switching capability of the network
more efficiently. Such a scheme, multi-
casting, is discussed in this article.

The major advantage of an ATM
network is its ability to transport dif-

gle network using a standard cell for-
mat. Different classes of service imply
various levels of cell priority, such as
constant bit rate (CBR), for the trans-
port of delay-sensitive traffic such as
voice and interactive video; variable
bit rate (VBR), for delay-insensitive
traffic such as data; available bit rate
(ABR), for non-time-critical traffic;
and unknown bit rate (UBR) traffic.

Different modes of transmission de-
mand support for unicast (point-to-
point) and multicast (point-to-multi-
point) transmission. Multicasting can
be implemented as a series of multiple
unicast links if the network is substan-
tially under-used. But the recent dra-
matic increases in Internet usage will
most likely overwhelm networks us-
ing the the unicast approach. It is
more economical to use true multicast-
ing than to add more bandwidth and
use unicasting. Therefore, the ATM
switching nodes will need to provide
both priority queueing and multicast-
ing features.

nalized or soon-to-be finalized are: ferent types of signals through a sin- Multicasting is an efficient way of
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SETTING THE STANDARDS OF LEADERSHIP
FOR OVER A QUARTER CENTURY

For more than a quarter century, Standard Microsystems Corporation, now SMSC. has continually demonstrated definitive

leadership for innovative integrated circuit products. Over the years, we've produced breakthrough integrated circuit solutions
that have challenged traditional design limitations in features and time-ta-market. Our mission remains remarkably consistent: to
provide high quality solutions to OEM customers for increasing product value—reducing costs and adding leading edge features.
SMSC is providing the technological leadership that helps define the stardards and then delivers the products to ensure that our

customers can meet them. Which is why the world's largest manufacturers in Personal Computing rely on SMSC.

For high quality, standards-compliant choices in integrated circuit components, choose SMSC. Because in business, what matters

most are your connections.

SIMgC

STANDARD
MICROSYSTEMS
CORPORATION

80 Arkay Drive, Hauppauge, NY 11788
For more information on SMSC, call 1-800-443-SEMI, contact SMSC’s FaxBack Information Service at (516) 233-4260

or contact SMSC via internet at chipinfo@smsc.com and reference department 100. Visit our website at www.smsc.com
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reducing the demand on the ATM net-
work and switching bandwidth,
thereby reducing the cost per connec-
tion. For example, if the ATM nodes
do not have multicasting, a user send-
ing an e-mail to coworkers 1, 2, 3, 4,
and 5 must transmit five unicast
copies of the same e-mail to five differ-
ent destinations (Fig. 1a).

With multicast functionality, there
are different ways the e-mails can be
sent. One way is to send a copy to node
B, from which it is multicasted to
nodes C and E (Fig. 1b). Node C deliv-
ers the e-mail to coworker 5. Node E
sends it to node D, where it is deliv-
ered to coworker 4, and passed down
to node G, which delivers it to cowork-
ers 1,2, and 3.

Comparing Figures 1a and 1b, the
unicast method uses 13 segments of
the network while the multicast
method uses only five (Table 1).
Therefore, using multicasting in the
above example results in a 62% sav-
ings on network bandwidth usage.
Different amounts of network band-
width would be saved if other paths
are used. The trade-offs would be in
the amount of delay and the probabil-
ity of congestion.

Delay in a network is defined as the
time it takes for the message to go
from the sender to the receiver. The
minimum delay is the sum of the time it
takes for the message to travel across
the links and the queueing time in the
nodes. [f any of the links in the path be-
come congested, additional delay will
be added until the link becomes avail-
able, assuming the message is not dis-
carded due to congestion.

In normal operation, there should be
no congestion, and the minimum delay
is the absolute time it takes to traverse
a path. In the e-mail example above,
the use of multicasting sends the e-mail
to coworker 1 through a four-
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TABLE 1: NETWORK SEGMENT USAGE COMPARISON

Network Segment Used in Unicast Used in Multicast
AB 3 S
BC 1 1
BE 2 S
ED 2 1
DG 1 ¥
AF 2 0
FG 2 0
TOTAL 13 5

TAB

E 2: COMPARISON OF Par AND P2F

Probabilityof congestion-free

Probabilityof congestion-free

Probability of congestion Pcu transmission, Py , ',’a'fsr,',‘is,,s‘?n'?#
0.1 0.86 0.81
02 0.73 064
03 0.62 0.49
05 0.43 0.25
07 0.29 0.09
09 0.18 0.01
tion-free transmission through the
four-node path (Pyp) using multicast is:
6 54321
Multicast Py = (1-Pey)? (1

(channels 5,4, and 2)
|

Channel # ‘
[
|
|

2. An in-band multiport indicator is a series
of bits embedded within the existing cell
which indicate the ports where the traffic
will be directed.

e-mail stalls in a node, and the length
of the congestion. Today, there is not
enough experience with ATM traffic
patterns, especially in the Internet
service area, to give a definitive fig-
ure. However, a first-order estimate is
given here to show the potential im-
pact of multicasting.

If Py is the average probability of
congestion for any node in multicast
mode, and P« is the average probabil-
ity of congestion for any node in uni-
cast mode, the probability of conges-

node path versus a two-node
path using unicast. As a re-
sult, the multicasting incurs

ATACEII header

The probability of congestion-free

f
[
|
|
|
{
|

transmission through the two-node |

path (Pyp) using unicast is:
Py = (1-Pip)? (2)

The probability of congestion in a

network with multicast capability is |

smaller than with unicast only—in this
example 62% lower. Therefore:

P(‘M =0.38x P('U (3)

Combining equations 1 and 3 yields:

Py =(1-038P¢0)} (4)
A comparison of equations 2 and 4 is

shown in Table 2.

Forany given probability of
congestion Py, the chance of

having a congestion-free
transmission is always higher

more node and link delays. If

using multicast than unicast,

through one node and one
link, the average delay using
multicast would be 4L.. This is
the minimum possible delay
assuming congestion-free
transmission.

The total delay is depen-
dent on how many times the

{
[
[
|
L is the average delay |
|
|
|
|

even though with multicast,
the path is twice as long,

Therefore, using multicast-

Multiport inidicator GFC VPl
o|1{1]of1]0 iy e
Vel
VeI, PTI, CLP
e HEC

ing increases the probability
of congestion-free transmis-

sion. Alternatively, the net-

|
J

3. The ATM cell header’s HEC byte is an easy location to implement an
in-band multiport indicator.

work can support more users
for a given desired probabil-
ity of congestion. The trade-

|



Kent ChLCD No Power Disprays

Easiest 10 Reap RerecTIVE TECHNOLOGY
Compared to conventional LCD technologies, KENT Displays’
ChLCD (Cholesteric Liquid Crystal Display) technology offers
better reflectivity, a 360 degree viewing cone and exceptional
daylight contrast, even in direct suntight — all without
backlighting.

BRreak THE BATTERY-DRAIN BARRIER

Since ChLCD reflective and transparent textures are both
stable states, an image can be displayed indefinitely without

consuming battery energy — for seconds, hours, weeks, This contras! r “‘M'f"’
polar W{a n

months or even years. iHusirates KENTs 360

STANDARD OR CusTOM DISPLAYS AVAILABLE degres viewing cone.

Standard ChLCD displays and modules are available in sizes

and colors to meet your needs. Have a special application?

KENT Displays offers ChLCD displays and modules custorn

designed to your requirements. 1907

Ask FoR THE Facts Product of the

Year Award
To learn more about this technology that enables you to do .

more, ask for more information today. e

DISPLAYS
MK EN T eoreorreo
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Kent Displays, Inc.e 343 Portage Boulevard o Kent, OH 44240 o Phone: 330.673.8784  Fax: 330.673.4408
Internet: http://www.kentdisplays.com e E-mail: sales@kentdisplays.com
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1/8 VGA “No Power”
Display Modules

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

KENT Displays, Inc., 330-673-8784
E-mail: sales@kentdisplays.com
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INFOSIGN™ Electronic
Sign Modules

These innovative displays enable
messages to be quickly and easily
changed from a remote personal
computer. They are ideal for point-
of-sale displays and kiosks, lobby
marquees and signs, public forum
voting annunciators, flight/transit
information displays and more.
Infosign display modules feature
ChLCD technology for high contrast
and a wide viewing angle. They are
available with a standard resolution of
20 dpi and an active viewing area of
305 mm X 31 mm (12 in. X 1.5 in).

KENT Displays, Inc., 330-673-8784
E-mail: sales@kentdisplays.com
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off is longer absolute minimum delay.
Within an ATM switching node, the
cell processing is usually partitioned
between the switching fabric and the
interfacing line cards. Cells received
on an incoming link are either stored
ininput buffers waiting to be routed to
outbound links, or routed directly to
output buffers. There are several

which deliver various levels of price
performance for multicast services.
One of the concerns in switch node de-
sign is how effectively multicast and
broadeast functions are supported.
Two options are: to queue up the
cell in the input or output buffers
within the switch fabrice, or forward
the cell to the queues in the interfacing
line card. Although the first method
results in very simple line cards, the
disadvantages are an added memory
requirement in the switch buffers, or
an increase in blocking probability.
The advantages of the second
method are lower memory require-
ment and less blocking probability in
the switch fabric. On the other side, the
disadvantage is the higher degree of
complexity in an interface card design,
such as the requirement for multiple
virtual-circuit (VC) address transla-
tion before sending the cell to the mul-
ticasted terminals. The implementa-
tion of VC address translation requires
a large amount of memory in the form
of either a hashing function or content
addressable memory (CAM).
Unfortunately, the current ATM
physical layer standard (UTOPIA) fa-
vors a simple interface card design

types of ATM switch architectures |

25 Mbit/s ATM LAN concentrator line card
Line physical layer
- 1
ﬂ_ PMD function  -— 1 function
e e T
l I' PMD function | TC function Switch ®
3 = or ATM =
g— PDfuncion  |—{TChnction | £ | 4% 5
‘ with §
J—— Pomeion | TCiocion woe | | B
— § ) s
[J—— womcion | TC tunction g
1 h||)_s PND fncion || ©
|
| ——
25 Mbitslines

5. The figure shows a block diagram of a six-channel, 25 Mbit /s ATM line card with simple

physical interface devices.

that does not support either multicast-
ing or priority queuing.

There are many ways to provide
support for multicasting in both sin-
gle- and multi-PHY UTOPIA. The
key is to transmit the data with the
multicast information, i.e. which chan-
nels will receive the cell. Two methods
are presented here. The direct method
uses an inband multiport indicator
(Fig. 2). Each bit location is associated
with a port. For example, the presence
of a 1 in any bit of the 6-bit multiport
indicator indicates that the corre-
sponding port is selected. The inband
multicast indicator can be carried any-

i
:
1 ATM Cell header Mulicastindicator RAM
| GFC W 0 MC indicator
| " v : Gidusiacn Multiport inicator
| 2 MC indicator
| = lofr]r]ofr]o]
; VeI, PTI, CLP :
Pointer i
HEC ~
T MC indicator
-1 MC indicator
n MC indicator

addresses.

4. An dlternative to in-band multicast signaling is to embed a tag byte within the cell to carry a
multicast index. While more complex, it is more flexible, and facilitates a wider range of

where in the ATM cell header. Figure
3 shows an example of using the HEC
byte to carry the multicast indicator.

Another method of transmitting mul-
ticast information uses indirect address-
ing. The inband multiport code is used as
an index to an internal RAM table that
stores the actual multiport indicator
(Fig. 4.) This method allows multiple
communication sessions simultaneously.

To ensure that cells containing
voice or video information are not de-
layed by less urgent messages, prior-
ity queueing is necessary. Usually four
queues per port are enough to support
CBR., VBR, AER, and UBR traffic.

One way of providing priority in
UTOPIA is to encode the priority in-
band. Priority can be carried in any
two bits within user-selectable loca-
tions in the ATM header. For these two
priority bits, 00 might represent the
highest priority, while 11 represents
the lowest priority. Cells in the highest
priority queue are sent as output first
until the queue is empty, before a cell
from the second priority queue is sent,
and so on for all four queues.

A major challenge in communica-
tions system design is accommodating
continuous changes in customer
needs. One such need is the 25 Mbit/s
ATM interface to the desktop. Toadd a
¢ 25 Mbit/s interface capability to an
i ATM switch node, the engineer must
. decide how many lines terminate in an
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External clock input allows
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69 Milton Park, Abingdon,
Oxfordshire OX14 4RX, UK
Tel: +44 (0)1235 861461
Fax: +44 (0)1235 821141
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IZCILHITI MULTICAST ATM NETWORKS |

25 Mbit/s ATM LAN concentrator line card

Line physical layer

| and priority
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6. Shown here is a block diagram of « six-channel, 25 Mbit/s ATM fine card with multicasting
and multipriority functions in the physical interface device.

interface card, which functions are
necessary, and what level of loading ix
required for the switch fabric.

One of the most popular transport
signals today is the OC-3 SONET/SDH
signal. The OC-3 signal uses a 155.52

| Mbit/s line rate that can carry a maxi-
| mum ATM cell payload rate of 149.76

Mbits/s. The maximum ATM cell rate
that can be carried in a 25 Mbit/s ATM
signal is 25.126 Mbits/s. Six channels of
25 Mbit/s ATM signals would have a
maximum cell rate of 150.75 Mbits/s,
Just 0.66% over the OC-3 maximum cell
rate. Therefore, a six channel 25 Mbit/s
ATM concentrator with some buffering
is a logical and economical way to sup-
ply ATM to a community of users
(Fig.5). This design uses simple line
physical layer devices that provide the
basic transmission-convergence (TC)
sublayer and physical-media-depen-
dent (PMD) sublayer functions.

Figure 6 shows another example of

| an ATM concentrator where the mul-

ticasting and priority capabilities are
added to the physical-layer device.
TranSwitch has successfully imple-
mented a 208 pin PQFP VLSI device,
SALI-25C, to provide the transmis-
sion convergence sublayer function,
with up to 1000-cell buffering, multi-
casting, and multipriority for use in
this type of concentrator.

Due to its built-in QoS capabilities,
ATM is an ideal technology for multi-

media applications. The cost effective-
ness of ATM can be improved further
by using newer technology, integrat-
ing more functions in a single VLSI de-
vice, and adding features such as mul-
ticasting and priority queueing in the
ATM network. The implementation of
the multicasting and priority functions
in an ATM switch node requires care-
ful consideration of the switch node’s
internal architecture, the minimum
transmission delay requirement, and
the desired probability of congestion in
the transmission link.

Even though the current ATM
physical-layer standard, UTOPIA,
lacks support for multicasting and pri-
ority, there are ways to supplement
the UTOPIA standard to provide
these two functions in the physical
layer. This allows the system designer
the freedom to place these functions in
the physical layer, the ATM layer, or in
the switch fabric.

Joseph Lau is vice president of Engi-
neering «t Loop Telecomnuanication In-
ternational Ine., Hsinchu, Taiwan. Pre-
viously, Lau has been manager of
Systems Engineering at TranSwiteh
Corp. Lau holds a BSEE from Case
Western Reserve University, Cleveland,
Ohio, and a Masters in Engineering
(general degree) from the University of
Florida, Gainsville. He can be reached
at: +011-886-3-578-7696; fax +011-886-3-
578-7695,; e-muil: lau@loop.com.tw.
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Zero power. Infinite applications.

If you think using CPLDs means
sacrificing power, Philips and Future
Electronics are going to change your mind.

Going from zero to infinity in the blink of an

idea is no longer a designer’s fantasy. Now your
CPLD solution is real, fast, and very cool.

With CoolRunner™ 3V and 5V CPLDs, featuring
Fast Zero Power (FZP™) — only from Philips — you
can significantly increase performance while
reducing power by up to 75%. And with guaranteed
pin-locking and wide input logic blocks, the
CoolRunner XPLA™ is the architecture that
makes sense for all your In-System Programming

PHILIPS
Lets make things better

www.coolpld.com

nerience The Service That Wins The Awards..

needs - prototyping, production,

production code changes, and infield

system upgrades. There's no expensive sockets,

no separate steps to programming before

assembly. So instead of thinking about losing power,

think about your prototyping and manufacturing
possibilities.

Contact Future Electronics before you design in your
Philips CPLDs. As a worldwide leader in electronic
components distribution, we have been delighting
customers for almost 30 years with innovation,
imagination... and powerful partners such as Philips.
We'll change your way of working.

FUTURE ELECTRONICS

Call 1-800-FUTURE-1 Ext. 2255

http://www.future.ca

. Worldwide”
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Whatever you decide to call it, the shift from proprietary UNIX
workstations to industry-standard Compaq Professional Workstations
has been remarkable. Only 15 months after entering the market, we
shipped our 100,000th workstation. A feat that took Silicon Graphics
eight years to accomplish and Sun Microsystems six years. Our full
range of Compaq Professional Workstations is optimized to run
the most demanding business, technical and creative applications thanks to our innovative Highly
Parallel System Architecture. This industry-standard architecture delivers 1.07GB/s of application memory
bandwidth, giving performance you never thought possible from a Windows NT* system. So you can run
your demanding applications without compromise. Leading-edge applications like Verilog-XL Turbo,
Specctra, Allegro, Quad XTK and Board Station, plus all of your day-to-day business applications,
eliminating the need for a second machine. All at a lower total cost of ownership than traditional
UNIX workstations* Would you expect less from the world's leading provider of computers? Visit us at

www.compag.com/products/workstations.
COMPAQ
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JACKS

For All Trades

B 2.5 mm
B 3.5 mm
H 4.5 mm
B 6.3 mm
B PC Mount
B Panel Mount
B Surface Mount

Custom designs welcome.
Aggressive pricing!

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

Fax: (253) 851-8090

www.adelectronics.com
email: adinfo@adelectronics.com
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MEETINGS

JUNE

International Conference on Consumer Elec-
tronics (ICCE), June 2-4. Los Angeles Air-
port Marriott, Los Angeles, Califor-
nia. Contact Diane Williams,
Conference Coordinator, 67 Rasp-
berry Patch Dr., Rochester, NY
14612-2868; (716) 392-3862; fax (716)
392-4397, e-mail: d.williams@ieee.
org; www.icce.org.

IEEE International Conference on Communi-
cations (ICC  “98), June 7-11.
Atlanta,Georgia. Contact Debra Jor-
don, general secretary; fax (404) 881-

| 6057; e-mail: icc98@comsoc.org.

www.comsoc.org/confs/icc/98.

IEEE/MTT-S International Microwave
Symposium (MTT 98), June 7-12. Balti-
more Convention Center, Baltimore,
MD. Contact Steven Stitzer, West-
inghouse Electric Corp., P.O. Box
1521, MS 3T15, Baltimore, Maryland
21203; (410) 765-7348; fax (410) 993-

| 7747,

USENIX 1998 Technical Conference, June
13-17. Marriott Hotel, New Orleans,
LA. Contact USENIX Conference
Office, 22672 Lambert St., Suite 613,
Lake Forest, CA 92630; (714) 588-
8649; (714) 588-9706; e-mail: confer-
ence@usenix.org; www.usenix.org.

35th Design Automation Conference, June
15-19. Moscone Center, San Fran-
cisco, CA. Contact MP Associates,
5305 Spine Rd., Suite A, Boulder, CO
80301; (303) 530-4333; e-mail: dac-
info@dac.com; www.dac.com.

Exhibition & Conference on System Integra-
tion in Microelectronics, June 16-18. Nurem-
berg Exhibition Centre. Call +49 711-
61946-26/-74; fax +49 711-61946-93;
www.mesago.de

JULY

IEEE International Geoscience & Remote
Sensing Symposium (IGARSS ‘98), July 6-10.
Sheraton Seattle, WA. Contact Tammy I.
Stein, IGARSS Business Office, 2610
Lakeway Dr., Seabrook, TX 77586-1587,
(281) 291-9222; fax (281) 291-9224; e-mail:
tstein@phoenix.net.

IEEE Power Engineering Society Summer
Meeting, July 12-16. Sheraton San Diego
Hotel & Marina, San Diego, CA. Con-
tact Terry Snow, San Diego Gas &

Electric, P.O. Box 1831, San Diego, CA
92112; (619) 696-2780; fax (619) 699-
5096; e-mail: t.snow@ieee.org.

SPIE’s Annual Meeting & Optical Instrumen-
tation Show, July 19-24, San Diego, CA.
Contact SPIE Exhibits Dept., P.O.
Box 10, Bellingham, WA 98227-0010;
(360) 676-3290; fax (360) 647-1445; e-
mail: exhibits@spie.org.

IEEE Nuclear & Space Radiation Effects
Conference (NSREC “98), July 20-24. New-
port Beach, CA. Contact Jim
Schwank, Sandia National Laborato-
ries, P.O. Box 5800, MS-1083, Albu-
querque, NM 87185-1083; (505) 844-
8376; fax (505) 844-2991; e-mail:
schwanjr@sandia.gov.

AUGUST

AUTOTESTCON ‘98, August 24-27.
Salt Palace Convention Center,
Salt Lake City, Utah. Contact
Robert Myers, Myers/Smith Inc.,
3685 Motor Ave., Suite 240, Los
Angeles, California 90034; (310)
287-1463; fax (310) 287-1851; e-
mail: bob.myers@ieee.org.

SEPTEMBER
Embedded Systems Conference Europe,
September 7-9. Royal Ascot, England.
Contact Michelle Troop, Miller Free-
man Inc., (415) 278-5229;
mtroop@mfi.com.

Sixth Evropean Congress on Intelligent
Techniques & Soft Computing (EUFIT “98),
September 7-10. Aachen, Germany.
Contact Conference Secretariat:
EUFIT ‘98, Promenade 9, D-52076
Aachen, Germany; +49 2408-6969; fax
+49 2408-94582; e-mail: eufit@mit-
gmbh.de; www.mitgmbh.de/elite/
eufit.html.

ICSPAT & DSP World Expo, Sept. 13-16.
Toronto Metro Convention Center,
Toronto, Ontario, Canada. Contact
Liz Austin, Miller Freeman Inec.,
(888) 239-5563, (415) 538-3848, e-
mail: dspworld@mfi.com; www.dsp-
world.com.

WESCON ‘98, Sept. 15-17. Anaheim
Convention Center, Anaheim, CA.
Contact Electronie Conventions Man-
agement, (800) 877-2668; (310) 215-
3976; fax (310)641-5117; e-mail:
wescon.ieee.org; www.wescom.com,




WHAT DO THESE WORDS
MEAN T0 YOU?

TECHNOLOGY « APPLICATIONS
PRODUCTS * SOLUTIONS

have developed a new tag line that is about

as direct and to the point as one can possibly
get. It describes who we are and what we do. These
four words tell our readers and advertisers what
Electronic Design is all about:

After much thought and discussion, our editors

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS

This new tag line reflects how Electronic Design
reports on both emerging and new technology gar-
nered from the movers and the shakers of this glo-
bal industry. We report on and analyze how new
technology will work in various applications. We
then report on and analyze new product introduc-
tions. Finally, we offer you, our readers, solution
articles and design ideas that help you and your peer
engineers to build better produects in this very com-
petitive arena. These four words also represent the
stages in which you, the design engineer, work.

It’s remarkable how these four simple words re-
flect our dynamic mission to the industry.

ELECTRONIC DESIGN

TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS
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VIPer series
ST's revolutionary VIPer offline switch mode power supply regulator
family combines an optimized, high voltage avalanche rugged
Vertical Power MOSFET with state-of-the-art PWM circuitry. Result:
simpler, quicker, lower cost, truly innovative AC to DC conversion,
that halves component count. Printers, Scanners, Digital Satellite
Receivers, Digital Video Disks, Auxiliary Power Supplies, Battery
Chargers, VCRs, TVs, White Goods and a myriad of other products
can now get to market faster and for less money.

Features include adjustable switching frequencies up to 200 kHz,
current mode control and complete builtin protection. And, with

less than 1 watt total stand-by power consumption, the VIPer family
makes it easy to comply with the "Blue Angel" Eco Norm. For
more information, including comprehensive literature, interactive
design software and low-cost development kits, fax 781-259-9442
or write ST, 55 Old Bedford Rd., Lincoln, MA 01773. See us on the
web at http://www.st.com,

i SGS-THOMSON
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web address: http://www.st.com

READER SERVICE 142



Our PCI Test Engineers

want to take a moment

to thank the folks who

inspired us along the way.

*U.S. list price  **[n Canada call 1-800-276-8661, Dept. 289,
01996 Hewlett-Packard Co. TMBID647/ED

We really admire these guys, because they exist
for one reason: the crash. In a strange way,
that’s what we’re about, too. You see, our PCI
series offers you a unique opportunity to stress
your design to its limits. And beyond. Before
your customers get a chance to. The HP E2920
PCI Series of computer verification tools
generates a wide variety of traffic across your
design. So you can start verifying your design
while you're still in the development stage.

It's also fully programmable for complete

integration in your validation test environment.

Which means you don’t have to piece together
a test system from other PCI products. You've
waited long enough for a product that can
give you confidence in your design’s real-world
performance. The wait is over. Thanks to HP.
And a little help from our friends. HP's E2920
PCI Series of computer verification tools starts
at $7000* For more information on HP's PCI
Series or other digital verification tools, call
1-800-452-4844 ** Ext. 2244, or visit our web
site at http:/www-europe.hp.com/dvt.
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TECH INSIGHTS

Q

™ Edited by Debra Schiff

Putting Users On Buses

very company promoting products that interface with
E“open" device/sensor buses such as ASI, DeviceNet, In- E

terbus-S, LonWorks, Profibus-DP, SDS, and Seriplex !
should be thinking about how to put their end users on
buses. Instead, though, they’ve chosen to spend their time |
shooting barbs at one another, attacking the real, or per- .
ceived, weaknesses of the competitive buses. The result

UICKLOOK

Works and DeviceNet accounted for 58%. The study fore-
casts that in the year 2002, despite an expected growth rate
of about 38%, in new interfacing of devices to these buses,
less than one-fourth of the potential market of 29 million de-

' vices will be tapped. These are expected to then be at-
: tached through 2.7 million nodes. While the various players

fight it out, end users and machinery OEMs are waiting on
the sidelines for the dust to settle before they choose to go
the bus route. The real competition for these device/sensor

has been confusion among |
potential users, slowing in-
dustrial acceptance of con-
trol networks that use
open-bus technology. To en-
sure the long-term success |
of bus technology in these
applications, bus propo-
nents need to refocus their
efforts on growing the
| overall market, instead of
on ineffective mudslinging
tactics. A new study from
Venture Development Cor-
poration (VDC), “The U.S.
Market for Industrial Au-
tomation Products Incor-
porating Device/Sensor
Buses; ASI, CAN (De-

vieceNet, SDS), Interbus-S, }
LonWorks, Profibus-DP,
and Seriplex, Second Edi-
tion,” discovered that, al-
though the usage level of

\Forecast of U.S. Industrial Control Market
Penetration By Device/Sensor Buses

buses is the continuing use
of conventional hard wiring,
and to some extent other
proprietary buses. Other
open networks such as Eth-
ernet and Fieldbus also
pose some threat. Thus, de-
vice/sensor bus proponents
should be focusing on in-
creasing usage levels by
such means as AIDA in the
hopes of growing the over-
all pie. AIDA involves in-
creasing user Awareness of
device/sensor buses, gener-
ating greater Interest in de-
vice/sensor buses by users,
generating greater Desire
on the part of users to uti-
lize these device/sensor
buses, and getting users to
take Action—to apply these
buses in their applications.
In short, device/sensor bus

: L Gravell

open buses has increased
| dramatically since the 1995
study, the overall level of
these device/sensor buses
in the U.S. industrial con-

13 dovices) 3 | proponents should be focus-

m mﬂ“" IMI R b rsorikuted ing more on increasing the
buses overall levels of penetration
Mbhww for these buses. It is a lot

Source: Venture Development Corporation | mor'e logical to fight over a

trol market is still low. In
its latest report, VDC estimated a potential market in the |
U.S. for connection of over 23 million devices (such as sen- |
sors, actuators, and controllers). However, VDC discov- i
ered that there are only an estimated 1.8 million devices so !
connected, representing a penetration level of under 8%. !
These 1.8 million devices are interfaced through an esti- |
mated 537,000 new device/sensor bus nodes, of which Lon- |

piece of a much bigger pie
than it is to slash one’s on throat for a mere crumb.

J. Timothy Shea is a project manager/industry analyst
for VDC. He holds a BS in marketing from Bentley Col-
lege, Waltham, MA and an MBA from the F. W. Olin Bab-
son Graduate School of Business, Wellesley, MA. He can
be reached at (508) 653-9000, ext. 132 or via e-mail:
tshea@uvdc-corp.com.
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TECH INSIGHTS /QUICKLOOK

40 YEARS AGO IN ELECTRONIC DESIGN

Processing Pictorial Information
On Digital Computers

Experiments involving general-purpose digital computers to help under-
stand the nature of pictorial information are being conducted by the National
Bureau of Standards. To feed pictorial information to the Bureau’s Electronic
Computer (SEAC), a simple mechanical drum scanning device digitizes the in-
formation as shown in
the figure. Through as-
sociated scanner cir-
cuitry, a dark square on
the picture is converted
into a binary 1. A suffi-
ciently white square

STRORE

N
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\\u--s ron A PuLsEs
ILLUMINATION \\\\ >

producgs a binax;y 0. sarrs /NIt S R srsTEn
To display a picture, a GXTE AN -:‘r‘-:.uu
program derives a pair A .

of coordinate numbers
for the position of each
binary 1 in the picture
stored in the memory.
When decoded, the num-
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bers produce a pair of
analog voltages that are applied to the vertical and horizontal inputs of an oscil-
loscope, thus generating the visual display.

A routine has been written based upon the identification of unique areas for
each character of the alphabet. Several photographs of different characters
were compared to determine which parts of the viewing matrix were: black for
all letters concerned, white for all letters concerned, or sometimes black and
sometimes white. This last area is the only part of the whole viewing frame that
can be used to identify characters.

On the machine, the photograph is mounted on a drum 0.66 in. in diameter. As
the drum rotates, a photomultiplier and a source of illumination mounted on a
lead screw move parallel to the axis of the drum. A mask in the optical system il-
luminates a 0.25-mm square, and a strobe disc produces optical pulses for each
0.25 mm of drum rotation. The photomultiplier can examine the relative re-
flectance of each 0.25-mm square. (ELECTRONIC DESIGN, April 2, 1958, p. 5)

The 0.25-mm spot size in this scanner is equivalent to about (.01 in., or 100
dots per inch—not up to today’s standards, but not bad, considering the compo-
nents it's using. It’s also interesting that the NBS quickly recognized its use in
OCR as well as in picture scanning.—Steve Scrupski

The Currents Of Time

An electronic review of outstanding historical events from 4 B.C. to the pre-
sent in any of ten languages will be demonstrated in the U.S. Pavilion at the
Brussels World's Fair. The automated history text is stored in an IBM 305 RA-
MAC computer. Any portion of the history may be located by RAMAC in less
than two-thirds of a second and printed out from a built-in IBM electric type-
writer. The memory section of the RAMAC consists of a stack of record disks,
which revolve on a vertical shaft at 1200 rpm. An electronically controlled arm
moves to any location of the records to recover the historical information, which
is stored on the records as magnetized spots. The unit contains up to five million
alpha-numeric characters. (ELECTRONIC DESIGN, April 16, 1958, p. 8)

The IBM 305 RAMAC, introduced in 1956, incorporated the industiy’s first
hard-disk drive. It used 50 24-in. disks for its 5-Mbyte capacity.—Steve Scrupski

Steve Scrupski is a former Editor-in-Chief of ELECTRONIC DESIGN. Now
semiretired, he ccn be reached at scrupski@ueorldnet.att.net.

Carr—

ere we are, less than two years
Haway from the turn of the cen-

tury, and most companies have
yet to address their Year 2000 (Y2K)
compliance issues. Perhaps they're
frozen by fear. Perhaps they’ve been
hiding under a rock for the last year
or so, while the mass media has been
proclaiming the oncoming disaster.
In any case, if they just read the
Year/2000 Journal, they'll have a
clue as do what to do.

This magazine, in its second year
of publication, has become much
thicker. It's not just the advertise-
ments, though, it’s the information
within. For example, there’s an arti-
cle that talks about the conflicts fac-
ing the Euro currency conversion
that takes place between Jan. 1, 1999
and Jan. 1, 2002. The issue is that
there won’t be enough resources to
address both issues at the same time.

Year/2000 Journal alse looks at
“How Much Testing Is Enough?”
The idea behind that article is that if a
company does not understand the
scale and complexities of the testing
involved in compliance, there will be
failures in testing. What I like about
this publication is that it presents so-
lutions. This article talks about what
the current best practices are in test-
ing, and how to prevent failures.

Also, information professionals
and those on the Y2K compliance
team should check out “A Minimal
Risk Year/2000 Strategy for EDI.”
Electronic data interchange (EDI) is
based upon the sharing of data be-
tween companies, and can pose quite
a complication in terms of Y2K com-
pliance efforts. Here, though, the au-
thor, Michael Gerner presents
“Seven Steps to a Safe and Success-
ful EDI Interface.”

There are many other articles of
great importance in the publication,
but if you read nothing else. check out
“Microsoft and Year/2000.” It dis-
cusses the company’s compliance (or
lack thereof) and how to deal with it.

For subscription or other infor-
mation, contact Year/2000 Journal,
9550 Skillman St., Suite 105, Dallas,
TX 75243; (214) 340-2147; fax (214)
341-7081; e-mail: y2kjournal@con-
nect.net, www.y2kjournal.com.—DS




THE HEART OF THE
WIRELESS WORLD.

The wireless market boomed in 1996, and TI was at the very heart of the /" Tiis #1 worldwide win; a- DSP installed inr N
action, providing DSPs in more than 50% of the 48 million digital cellular \__very other dighal colluler phone shipped. /
phones manufactured* In 1997, TI's commitment 1o the wireless market i | -

helped to lead digital cellular sales to well over 80 million. Today, Tl is a /gpeed your designs to market with flexible wirele&

. . . solutions, including digital, analog and software.
leading supplier of system software and hardware solutions based on a \ B bk —_— , /

broad portfolio of standard and customizable DSP, ASIC, mixed-signal i
and RF devices, giving designers all the support they need to address 4 e AL L] N

» BVing 8 pp - \ Ti's global manufacturing capacity. /
wireless standards worldwide. —

But the best is yet to come. So contact TI. Because when it gets right For more information call

down to the heart of the matter, true success is getting to market not only 1-800-477-8924, ext. 4081

faster, but with a far more competitive product. And TI has the wireless (www.ti. com/sc/. 4081)
solutions to take you there.
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TECH INSIGHTS /QUICKLOOK

MANAGING THE DESIGN FACTORY

B

Waiting For Specialists

am, “The Human Antenna,” is our
FEMI specialist. The EMI lobe of his
rain is 10 times the size of any nor-
mal electrical engineer’s. He also has a
magical ability to quickly solve tough
EMI problems. In fact, he can solve a
problem in hour that would leave an or-
dinary engineer struggling for days.
Obviously, such dazzling skill should
make it possible for us to develop our
products faster. Less obviously, it often
does not. Specialists in our develop-
ment process can actually be a source of
devastating delays. Let’s examine why.
Sam is our only EMI expert, and
every program uses him. He supports
20 projects at the same time. The criti-
cal project gets all the attention while
the other 19 projects wait. A manufac-
turing engineer would say that thisis a
process with 95% queue time and 5%
run time.
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Such queue time has
staggering consequences
for our development cy-
cle. It means, for exam-
ple, that without special
interventions to get two
hours of work done, we
will have to wait 38 hours
in queue. The elapsed
time is 20 times actual
working time.

In projects with a high cost-of-delay,
the cost of these queues can be devas-
tating. Consider a project with a cost-
of-delay of $100,000 per month. Forty
hours of delay are worth $25,000 dol-
lars. Two hours of work may cost $200.
The delay associated with the specialist
costs 125 times its expense. Thus, the
key measure of specialist performance
is delay not expense.

Unfortunately, the delay time is

or a Special Quote on your scheduled delvery needs.
TEL: 1-800-232-BERG

FAX: 1-800-455-BERG

Web Address www.wmberg.com

For Power Transmission
and Linear Component Products
we deliver everything between the
Driver and the Dri

Delivery guaranteed,

N Because we manufacture it!
¢ You don't pay the freight if we ship the product late.

We can manufacture and stock for your needs. Call for a
free inch (B97) and metric (M97) Catalog, Product Bulletins

KE
= BER

W. M. BERG, INC.

PRECISION MECHANICAL COMPONENTS
490 Ocean Avenus, East Reckaway, NY 11518
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not what most companies
measure. They focus on
specialist efficiency. They
design their develop-
ment processes to maxi-
mize the efficiency of
their specialists, believ-
ing that this will optimize
the overall efficiency of
product development.
For example, consider
what happens when we
focus on the efficiency of
our UL (Underwriter’s
Laboratories) approval experts. We
pressure them to be as efficient as pos-
sible, and they respond by trying to
minimize the time they invest in each
project. They look at projects late in
the development process, when there
is little chance that the design will
change. The consequences are that
they identify changes at a stage when
the cost of change is 100 times higher
than it would have been just a few

|

months before. The specialist is now on |

the eritical path where he or she need-
n’t be. The bottom line is that changes
this far down the line cost us many
times any savings we could get by im-
proving specialist efficiency.

At a deeper level, the specialists
aren’t the ones causing our problems,
The real cause is that we combine frag-
mentation of work with high levels of
utilization. Imagine that we had Sam
drinking coffee half of the time. Half of
the time, a new job would find him
ready to go to work immediately. The
rest of the time we would find him busy,
but it would take him an hour to finish
that work. This means that his process-
ing time would always be less than four
hours. The total cost of his activity
would drop from $25,200 to less than
$3,000, an eightfold improvement.

Specialists who are loaded to the
right level of utilization will not cause
queues. Essentially, we measure spe-
cialists the wrong way. We should be
measuring their response time, not
their efficiency. This will prevent us
from waiting for specialists.

Don Reinertsen is president of Rein-
ertsen & Associates, a consulting firm
specializing in product development
management. He can be reached at
(310) 373-5332 or e-mail: DonReinert-
sen@compuserve.com.




We have two words to say about our
DC/DC converters:

SURFAC

1.0"x 1.9" x 318"
A : i
1l Power Trends’ converters are available e
in surface-mount as well as through-hole ver- Outputs input Voltage Range
. . I 18 - -
sions. And you'll save more precious board Power Yo — 8- 3675V
3w v 1.5A - PT4201
space because our DC/DC con- 5w 33V 154 PT4205 PT4202
@ verters are among the smallest 6w v 1.2A PT4206 PT4203
. . . W v 06A — PT4204
in the market with footprints of
“ w +5V/ -5V Aea — PT4301
P\_ only 1.9 square inches for the w +5V/ 433V 1Aea - PT4302
3 - 7W converter pictured above 15W s 45A - PTAI0
i 15W v 3A PT4104 PT4101
and 2.3 square inches for the TN ™ TR S0 TR
15W converter. Power Trends’ 15W 15V 1A PT4106 PT4103

converters also support -40° to +85°C opera-
tion with 1500V isolation.

Contact us today for a free sample or
applications assistance at:

voice: 800-531-5782, ext. 500

e-mail: sales@powertrends.com

internet: www.powertrends.com

POWER TRENDS
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www.bdti.com: When you drop
by Berkeley Design Technology’s
site vou’ll find a newly available set
of DSI’ processor overviews. They're
reference guides for DSP engineers
and designers who need to compare
the basic architectural features of to-
day’s popular DSPs. Included in each
overview are the data path, memory

FLIPPING THROUGH THE INTERNET ROLODEX

architecture, peripheral, history, and
predecessor information for each
processor. New DSPx are covered,
such as TT’s TMS320C62xx, and Lu-
cent Technology’'s DSP16xxx. The
very popular Intel MMX Pentium
and PowerPC 604e also can be found
at the site. Links to other DSP re-
sources, FAQs, and DSP benchmark

performance information (BDTI-
mark) are featured at the site as well.

1
1
]
]
|
i www.imaging.com: This new
' web site from Imaging Technology
i focuses on news in automated imag-
i ing and machine vision; tutorials on
. vision, robotics, and scientific imag-
i ing; and case histories in industrial
inspection, machine guidance, and

LN

Reach new heights
In capacitor quality

with IC.

100% tested and the industry’s
most demanding standards will

give you an edge on performance.

Top team performance depends on quality players
Thats why Iinois Capacitor is the nght choice for
your component lineup Every IC capacitor 1s 100
burn-n tested to ensure your satisfaction
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Reach for the industry s best quality and performance
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Call IC or your local IC distributor today

Samples — Ask for our

available FREE Capacitor
upon - Engineering
request. Guide.

| J
®
" ILLINOIS CAPACITOR, INC.

3757 W. Touhy Ave., Lincolnwood. lllinois 60645
(847) 675-1760 » Fax (847) 673-2850

THE SOURCE FOR QUALITY, PERFORMANCE AND DELIVERY.
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defense-related applications. The
site splits off into 10 different sec-
tions: About ITI, Site Map, Product
Tour, Online Store, Online Re-
sources, Imaging News, Tutorials,
Technical Support, Employment, and
Partners Corner. Also at the site is
“The Images Report,” a quarterly
publication dedicated to best prae-
tices in machine vision and auto-
mated imaging. Featured products
at the site include the Prophecy 600
high-speed machine vision system;
the IC-PCI family of high-speed,
half-slot PCI-bus frame grabbers:
and the MV C 150/40 family of high-
performance VMEbus and PCI-bus
pipeline processors.

www.cdw.com: Stop by Compu-
| ter Discount Warehouse's site to
check out the now almost 26,000
products available. Visitors to the
site can search and order items here.

detailed specifications online. Any-
one even thinking about purchasing a
new PC or related product should
stop by just to see the kind of infor-
mation offered here. There are con-
tinually updated prices and availabil-
ity, side-by-side comparisons, and
order status features that make the
site a handy addition to a bookmark
file.

www.floppycd.com: Smart Stor-
age is now offering an exclusive site
to sell and support its FloppyCD
variable-packet writing software.
Previously, these products were only
available as an OEM product
through CD-Recordable drive (CD-
R) manufacturers. FloppyCD., priced
at $79.95, enables users to write in-
crementally to a CD-R without any
special commands or premastering
software. It uses the drag-and-drop
system.

| P

There are over 6,500 items that have |




Now mix and match analog options
from an ASIC foundry.

At ZMD America,
we halance our silicon to your application.

Now you can get your mixed-signal solutions
just the way you want them. ZMD America
has the libraries and options you need to
design your newest products with confidence.

For maximum flexibility, you can mix and
match analog options with matrix pricing.
This way you can guickly determine precise
pricing and configuration.

But ZMD America offers much more than
analog options. We deliver wafers down to
tested ICs, add customer-specific options to
meet your needs. and provide a complete
standard digital library.

Surprised? Don't be. Our parent company-
ZMD-has provided customer-specific
solutions in spec alized technologies for
over 35 years. Wz also offer full solution
support-everything from system concept
and design to prototype and high-volume
fabrication. Plus the assurance of proven
quality, performance and delivery

So get the exact balance you're looking for
ZMD America is your best choice for mixed-
signal solutions. featur ng the widest design
option set available. For more information.
including analog cptiors. matrix pricing and
configuration. call us or visit our Website
today att www.zmda.com

ZMD America Inc.. 3945 Freedom Circle. Suite 550. Santa Clara. CA 95054
408.562.9310 Fax: 408.562.9311 « Email: info@zmda.com « Websnte http W

ZMD Zentrum Mikroelektronik Dresden GmbH, Grenzstrasse 28 01109

1998 ZMD Amenca. Inc  All nghts reserved
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READER SERVICE-186

\‘&M

ANt
~\ S,

Q.. . 'Oy \n\x‘\

opT\ “ .

150 9001 |
CERTIFIED

Mix & Match Options

Embedded EEPROM Operating 1.0to 7V
High-Voltage PMOS/NMQS Operating > 18V
PDMOS/NDMOS Transistors > 40V
Depletion Transistors

Enhanced Vertical NPN & Lateral PNP
Bipolar Transistors

High-Resistivity Poly-Resistors
Poly-Poly-Capacitor

Low to High-Voltage Options: 1.2 to 18 Volts
Poly Silicon Fuses

Plus much more

R~
ZMD

America Inc

ttp www zmd de
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Hear what the AK5392 can do for your next digital audio system!

Excellent digital audio sound
starts with the ADC, and the
AKS5392 breaks new ground.
With 116dB dynamic range
and harmonic distortion
below -105dB. the AK5392

provides far better performance HIGH DYNAMIC

than any monolithic audio

ADC ever! souu n

Until now. the leading audio

ADC required two chips (in one package) and
consumed almost |W. The AK5392 is completely
monolithic. using about half the power while pro-
viding higher reliability and lower cost - all with
outstanding audio purity.

AKM AKM Semiconductor, Inc.

USA: AKM Semiconductor, Inc
2001 Gateway Place, Suite 650 West, San Joss, CA 95110
Phone: (408) 435-8580 o Fax: (408) 436-7591
E-mail: ICinfo@akm.com

devices with on-chip DSP - if you have applications
an idea for a new high-performance  [AX5392 |24 | 2 | - |116dB 24-bit ADC using only ]
digital audio system, AKM can provide
the converters to make it succeed!

The AK5392 is only one of AKM's high- AKM Digital Audio IC Sample

end digital audio products providing Bits m Comments

Tgf' Py""'","cls‘d’“"‘jkgic'DSSA%"r AKA324 |24 | - | 2 10508, 96kHz, 24-bit DAC
_ product range Includes ALLs, DALS. — Taxaszg |20 | 2 | 6 | Six 96kHz, DACS with stereo ADC_|
integrated ADC/DAC codecs. and even  Fyaag™ 13672 [2 [AC'S7 Compliant Codec for PG |

- . R
AK7712A |20 | 2 | 4 |Integrated codec with fully
programmable on-chip DSP

Let AKM help you get your next project
1o market on time and at the right price. Witha com-  The table provides an overview of the AKM HiDS
prehensive digital audic product line. innovative  digital audio product range. For more information
mixed-signal technologies. extensive intemal fab  on any of these or other AKM ICs, call us toll-free
capacity. and worldwide service and support, AKM  ut 1-888-AKM-SEMI (1-888-256-7364) or visit
can help make the future of your products bright'  our website at http:/www.akm.com. Make sure to

Asahi Kasel Microsystams Co., Lid
TS Building. 24-10, Yoyogi 1-chome
Shibuya-ku, Tokyo 151

Phone: +81-3-3320-2062 « Fax: +81-3-3320-2072
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ask for a free copy of our new Multimedia Audio
Data Book!

Europe: Asahi Kasi Microsystems Co., Lid.
22 The Courtyards, Hatters Lane, Croxley Business Park
Watford Harts WD1 8YH, United Kingdom

Phone: +44 (611923226988 « Fax: +44 (0)1923-226933 50,1001 feoisteed Comeeny
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one on TV), your next stop on the

World Wide Web should be Rhi-
zome Internet L.L.C.’s StockObjects
site. Clip art CD-ROMs are all well
and good, but how new and how fresh
are the images? How clean and legi-
ble are they? And, do they move?
Those questions are important, espe-
cially since the pace of site visits is
speeding up—and you don’t want
your client’s site to be passed over on
the way to somewhere else.

The best thing about the StockOb-
jects site is that it's crammed full of
fun things that you can use to make
your site appetizing to anyone who
visits. There are GIF animations, 3D
models, images, Java applets, QTVR,
and Shockwave animations. The
company plans to have Flash anima-
tions in the near future.

StockObjects functions as a re-
seller of these computer-generated
and film-transferred images. They
pay aroyalty to the new media devel-
oper based on the number of objects
licensed for use by clients. Whenever
anyone purchases an object, a per-
petual license for digital use and re-
lated packaging is included with the
purchase. The result is the elimina-
tion of the license negotiation
process.

Just to see what all the hubbub
was about, I visited the site. I looked
for an animation with food as the sub-
jeet that also involved a character.
What came up were 16 relatively
silly images. They all cost $75 for
nonsubscribers and $37.50 for sub-
scribers. My personal favorite was
the “man stuffing his face with pie.”
Mind you, there are many serious im-
ages that convey a solid message, but
I prefer the fun ones.

There’s a gallery at the site for a
quick showcasing of the types of
graphics available at StockObjects. 1
checked them all out, but the Shock-
wave files, especially the “Mad Scien-
tist,” made me laugh out loud. Now, if
you can get visitors to your site to
keep coming back or even refer the
site to someone else, based on even
one silly graphic, that addresses your
advertisers’ questions about clicks.

The site does offer the option of
becoming a supplier, which allows

If you're a web site builder (or play

the web developer to show his or her
wares to a much larger, international
audience than they would have oth-
erwise. Additionally, the developer
can submit work to the StockObject
library without having to bargain
with the reseller about the royalties.
The audience is typically made up of
multimedia developers, on-line com-

munities, content companies, adver-
tising agencies, other web develop-
ers, and corporate site owners.

Even if you're not in the market
for new digital objects, the site
is definitely worth a look:
http://www.stockobjects.com. Or call
Jeff Phillips at (212) 406-8710, ext.
106 for more information.—D$S

World Radio History

It’s Shindengen For Surface Mount Innovations
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that out of the way at the beginning.
Today’s Engineer, published by
[EEE-USA, is a brand-new, quarterly
magazine that is intended to teach en-
gineers to think about their careers in
a different way. And, I read the thing
cover to cover.
The focus here isn’t on technical

I'm impressed. 1 guess [ should get

TECH INSIGHTS/QUICKLOOK

competence. The publication assumes
that if you've gotten to where you are
in your career, you obviously have tech-
nical talent. Where it goes is the wider

view: Do you have a business perspec- !

tive? How can you advance your career
effectively? Are you changing with the
times? How do we change the publics
view of the engineer? All of these ques-

DG/ DG CONVER:

PERFORMANCE

The new IMX 4 and IMX 7 families are available in
Surface Mount or Through Hole versions.
Packing a big performance of 4W and 7W

in a case size of 1" x 2".

215
SMALL in SIZE
L) (\/
in

Contact us today at:
888 MELCHER (635-2437)
e-mail: inffo@melcher-power
internet: www.melcher-power.com

MELCHER

The Power Partners.

7 Watts
Output 1 Output 2 Input Voltage Range
Vonom 'onom | Yonom lonom | Vimin..Vimax  Vimin..Vimax  Vimin. Vi max
(VvDC) (B) (V DC) (A) 8.4..36VDC 16.8...75V DC 40..121V DC
33 15 20 IMX 7-03-7 40 IMX 7-03-7 70 IMX 7-03-7
5.1 1.2 - - 20 IMX 7-05-7 40 IMX 7-05-7 70 IMX 7-05-7
5 06 5 0.6 20 IMX 7-05-05-7 40 IMX 7-05-05-7 70 IMX 7-05-05-7
12 0.25 12 0.25 | 20 IMX 7-12-12-7 40 IMX 7-12-12-7 70 IMX 7-12-12-7
15 0.2 15 0.2 20 IMX 7-15-15-7 40 IMX 7-15-15-7 70 IMX 7-15-15-7
24 013 | 24 0.13 | 20 IMX 7-24-24-7 40 IMX 7-24-24-7 70 IMX 7-24-24-7
4 Watts
Output 1 Output 2 Input Voltage Range
Vonom lonom | Yonom lonom | Vimin...Vi max Vi min...Vi max
(Vv DC) (mA) (V DC) (mA) 8.4...36 V DC 16.8...75V DC
33 900 20 IMX 4-03-7 40 IMX 4-03-7
5.0 700 20 IMX 4-05-7 40 IMX 4-05-7
12 340 20 IMX 4-12-7 40 IMX 4-12-7
15 280 - - 20 IMX 4-15-7 40 IMX 4-15-7
+5 +350 -5 -350 | 20 IMX 4-10505-7 40 IMX 4-0505-7
+12 +170 -12 -170 20 IMX 4-1212-7 40 IMX 4-1212-7
+15 +140 -15 -140 20 IMX 4-1515-7 40 IMX 4-1515-7
+24 +90 -24 -90 20 IMX 4-2424-7 40 IMX 4-2424-7
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tions encourage the engineer to, as edi-
tor-in-chief Gus Gaynor puts it, “think
strategically, and develop a global busi-
ness perspective.”

Today's Engineer starts off with a
few smaller pieces in the section called
Short Circuit. Topies in this section in-
clude team dynamics, practical educa-
tion, society’s effect on technology,
how not to treat a buyer, and fostering
innovation.

Additionally, there is a News Mak-
ers column that turns it’s eyes to Donna
Shirley. Shirley manages the Mars Ex-
ploration Program at the Jet Propul-
sion Laboratory, Pasadena, Calif.
What's interesting about the piece is
that although it does go into her experi-
ence as one of the few women in the
field in the 1960s, it doesn’t focus only
on her gender. What Shirley did to
achieve her position, the lengths that
she went to in order to rise to be a
leader of such an historic project, and
the different directions she took are
what kept me reading the story.

Other columns include Engineering
Trends, Technology Policy, and Man-
agement Briefs. I made a copy of the
“Get on Your Feet and More,” piece by
Mike Aucoin for our Editor-in-Chief,
Tom Halligan. Aucoin examines differ-
ent ways of holding meetings, including
standing up. According to Aucoin, one
of the generals held stand-up meetings
during the Gulf War to keep his staff fo-
cused and the meetings fast paced.

The remainder of the magazine com-
prises the longer articles, “The Dawn-
ing of a New Age—Crossroads of the
Engineering Profession,” “Our Chang-
ing Work Environment—From the
Bullpen to the Cubicle to the Virtual
Office,” “Project Scope Creep: Making
Widgets Without Wedgies,” “Great
Expectations—Gen-X Engineers
Speak Out,” “Communication in the
Profession: It's Not Eighth-Grade
English,” *“Who Are We? How Differ-
ent Are Men and Women Engineers?”
and “Building on a Product Platform—
Out with the Old, In with the New.”

Annual subscriptions are $12.95 for
IEEE members, $18.95 for nonmem-
bers. Contact IEEE-USA, 1828 L St.,
Suite 1202, Washington, D.C. 20036-
5104; (202) 785-0017; fax (202) 785-
0835; www.ieee.org/usab/TODAYS-
ENGINEER.—D$
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TLC5618 DAC
Analog
REFIN Output A
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.
Reset
cs | Control (LSB)  (MSB) 4 ';
scix Logic Lam| 12 pataBits |F709'2M £
Bits
Dy —
v 16-Bit Shift Register
Double
Buffer
Latch 12-Bit DAC Register B
_Analog .
Output B ¢
AGND X2 Gain
e ————

To source ground ——j;
The TLC5618 starting at only $6.22*

> Programmable settling times of 2.5 ps (fast The TLC5618, TI's programmable, dual, serial inpul
mode) and 12.5 ps (slow mode) to 0.5 LSB

D> 1.21-MHz update rate (@ 20 MHz SCLK)

> Low power consumption of 3 mW (slow the right performance level for your multiple DAC
mode) and 8 mW (fast mode) with separate
programmable power-down mode to 1 yA

B> 3-wire serial interface 1.21-MHz update rate over a 3-wire serial interface for

voltage-output 12-bit DAC, lets vou select and specify

-

applications. Plus it clocks to 20 MHz. resulting in a

> 5-V single-supply operation easy connection to DSPs. So whether you need high-

» 8-pin SOIC package speed or low-power performance. TI's 12-bit DAC lets

*Price is per device in quantities of 1,000 yot optinize your design.

For free data sheets and product information, contact us at:

1-800-477-8924, ext. 5048, or http://www.ti.com/sc/5048
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When we developed the

UltraFlex modular power sup-

plies, we reduced the time it takes to

get a custom-configured power solution from

months or years to a matter of weeks. Now we’re

o

, bringing it down to three days.

In fact, we're so confident in our new

configuration and testing process that we'll give

you your full-featured prototype if we don't ship it

within 72 hours of accepting your order.

'World Radio Histo

This guarantee applies to AC or DC input versions




with complete
cal models witl
So just tea

supply. Or, for

Get your free copy of the 1998
Lambda Power Supply Catalog.

At Lambda Electronics, we're celebrating our 50th anniversary as a
leading producer of high-quality power supplies, converters, and
accessories. We're known for the world’s broadest lines of high-
quality standard power solution-products that now are more flexible
and feature-rich than ever before. And we've expanded our
capabilities for slashing your time to market and development
costs with value-added modifications of our standard designs.
Learn more. Be among the first to gain access to the wealth of .
information contained in the comprehensive new Lambda Solutions Find the latest information

Guide. Return this response card today. about AC-DC power supplies,
DC-DC power modules, and

accessories.
name: title
e ek B sl
e [ acoc
zip: [Jococ

D Test, systems, and laboratory power.

[ Telecom Power Plants

D Customized solutions.




Enhance graphics power with

16Mb synchronous GRAMSs

For fast answers, call us at: USA Tel:1-800-366-9782.Fax:1-800-729-9288. GERMANY Tel:0211-650302,
Fax:0211-6503490. THE NETHERLANDS Tel:040-445-845 Fax:040-444-580. SWEDEN Tel:08-638-0820.Fax:08-638-0388.
FRANCE Tel:1-3067-5800.Fax 1-3067-5899. SPAIN Tel:1-504-2787.Fax:1-504-2860. ITALY Tel:02-667541.Fax:02-66754239
UK Tel:1908-691133.Fax:1908-670290. HONG KONG Te!:2886-9318.Fax:2886-9022. TAIWAN Tel:02-719-2377.
Fax:02-719-5951. KOREA Tel.02-551-0450.Fax:02-551-0451. SINGAPORE Tel:253-8311.Fax;250-3583.

AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN Te!l:03-3454-1111.Fax:03-3798-6059.

On the Internet at http://www.ic.nec.co.jp/index _e.html!
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NEC JAPAN
D38 18150GF

P52IKUE0

SHIRINg

just imagine

I TOHTT

Processing digital photos. Editing home video. -
Playing 3D games. These graphics-intensive
functions are attracting new uscrs and
expanding the PC market. But they demand
faster processing, higher resolution and more
colors. PC designers need faster graphics
RAMs with more capacity. And NEC has
the answer.
We're introducing 16Mb
synchronous graphics RAMs.
S Our new SGRAMs inherit all the
functions of NEC's 8Mb devices.
With two 16Mb SGRAMs, you can support 1024
x 768 resolution with 16.7 million colors,

Ui

NEC JAPAN
D81 1650GF
A10-98T
FSIINUG00

AT IR

or 1280 x 1024 resolution with 65,000 colors.

Our 16Mb SGRAMs offer two speed grades:
125MHz (max.) with LVITL interface and
143MHz (max.) with LVTTL or SSTL_3 inter-
face. For high-density mounting, they come
in 100-pin, thin QFPs.

If you want graphics memories fast enough
for high-speed, image-oriented applications,
you want 16Mb SGRAMs from NEC.

For more information. contact NEC today.

Part number 1PD481850 [ uPD4811650 | nPD811652
Density 8Mb | 16Mb
QOrganization 128K x 32b x 2 banks | 256K x 32b x 2 banks
/CAS latency 2,3

Burst length 1. 2, 4. 8, Full page

Supply voltage 3.3v10.3V

Operating frequency  100MHz (max.) T:‘ 25MHNz (max.) 1 1a3mHz {max.}
Intertace LVTTL JLvrTL/ssTL 3
_R_etresh cycle 1K cycles/16ms ', 2K cycles/32ms

Graphics function Write-per-bit, 8-column block write

Package 100-pin QFP (14 x 20mmy), 100-pin thin QFP (14 x 20mm)

NEC MULTIMEDIA

NEC




if You Can’t Find The DSP Development Tools You
At White Mountain DSP You Don't Need Thes

White Mountain DSP has the widest
range of DSP development tools
including emuiators for PCs,
notebook computers.

workstations and more.

Phone 603-883-2430 or

fax 603-882-2655 today for more
information. or visit our web site
www.wimdsp.com.

w M NT AIN P

Your Source for Professional DSP Teols
That Make a Differenc

Mountain-510/Ws
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tain-510
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White Mountain DSP, Inc., 20 Cotton Road. Nashua, NH 03063 (603) 883-2430 Fax: (603) 882-2655 E-mail: info@wmdsp.com Web;www.wmdsp.com
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M Exploring the world of analog, mixed-signal and power developments

control. and signal processing, is forcing engi-
neers to adopt optimized, low-cost, high-reso-
lution, digital-to-analog converters (DACs). These
DACs are undergoing rapid changes as designers

seek single-supply operation. lower power con-

sumption, hetter reso-
| lution, greater dynamic
| range, and., above all,
smaller packages with-
out any price premium.
These demands have
resulted in DAC price
erosions, driving con-
verters beyond 12-bit
resolution to the com-
modity status. It's en-
couraged DAC imple-
menters to migrate to
designs that employ 14-
and 16-bit devices. In
some instances, even
affordable and reliable
24-bit DAC ICs are
emerging.
Commodity DACs
are mimicking low-
cost, analog-to-digital
converters (ADCs) on
the front end, attempt-
ing to deliver more
functionality on-chip
with better resolution
and drive for an afford-
ahle price tag. To that
end, mixed-signal IC
suppliers are combin-

SPECIAL
REPORT

ing advances in process technologies with archi- Art Courtesy: AKM
tectural enhancements and new algorithms to Semiconductor Inc.

Commodity DACs Wring More
Performance From Smaller Packages

As Designers Seek Better Accuracy From Tinier Dies,
Suppliers Tap Seqmented Current Sources Or
Resistor-String Architectures.

Ashok Bindra

he increasing trend toward digital trimming, meet this increasing price-performance bar.
T Many DAC IC manufacturers are combining
advancements in CMOS with clever cireuit tech-
niques 10 tailor DACs with the right mix of speed.
resolution, functions, peripherals. and package
size for the target applications, while keeping cost

under control. For
some others, though,
using a  biCMOS
process is the answer.
Key proponents of us-
ing CMOS to make low-
cost DACs are Harris
Semiconductor. Analog
Devices, Exar, Texas
Instruments, and
Maxim Integrated
Products. These DAC
makers are combining
digital and linear attrib-

utes of CMOS to create |

a cost-effective, mixed-
signal, data-conversion
solution that addresses
the user’s system re-
quirements. For audio
applications, the Crys-
tal Semiconductor Divi-
sion of Cirrus Logic and
AKM Semiconductor,
the marketing arm of
Japan's Asahi Kasei Mi-

crosystems, are com- |

bining CMOS’ high-
density capabilities
with the performance
of the D)-S architecture

to ereate low-cost, high-resolution DACs.
The transition from bipolar to smaller CMOS
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co

elements brings with it distortion and
mismatched FET transistors. How-
ever, linearization of CMOS, coupled
with innovative architectures, is help-
ing DAC IC designers address this
problem and create devices with im-
proved levels of ac and de characteris-
tics, without hiking the cost.

Harris Semiconductor, for instance,
has addressed this problem by em-
ploying segmented current-source ar-
rays and current-steering pMOS FET
switches instead of conventional R-2R
resistance ladders. Besides improving
differential and integral nonlineari-
ties, the segmented current-source ar-
chitecture also keeps glitch energy
low, according to Harris Semicondue-
tor's high-speed converter design en-
gineer Bruce Tesch. For instance,
notes Tesch, in a 10-bit design, five
MSBs are segmented, and five LSBs
are binary weighted to achieve a dif-
ferential nonlinearity of less than one-
half LSB. And, integral linearity error
is within +1 LSB.

Migrating to a finer CMOS process
has allowed Harris’ designers to sub-
stantially increase the converter’s
speed. For example, the 10-bit HI5760
can perform 125 Msamples/s, consum-
ing only 190 mW at 5V and 45 mW at 3
V (Fig. 1). The HI5760 also offers ex-
cellent spurious free dynamic range

(SFDR) of 75 dB. Yet, despite this
kind of performance, the HI5760 is
priced at under $10 each in 1000-piece
lots. The 0.6-pm CMOS process on
which it is made also has enabled the
manufacturer to pack dual high-speed
10-bit DACs in a 44-lead MQFP pack-
age. A dual-channel version, the
HI15728, includes a common reference
and clock, and is suited for digital
modulation/demodulation in commu-
nication systems. Harris Semiconduc-
toralsois craftinga high speed 12-bit
version, the HI5831 for release later in
the year.

Segmented Current Sources

While Harris Semiconductor is bet-
ting on segmented current sources,
Texas Instruments (TI) is going for a
resistor string network in place of an
R-2R resistance ladder to attain ac-
ceptable levels of differential and inte-
gral linearity. The resistor string is
buffered with an op amp to convert
digital data into analog voltages. Com-
bining this approach with a high-
speed, analog 0.8-pym CMOS process
lets TI pack multiple channels with
high resolution and low power in
miniaturized packages.

TI also has developed a program-
mable, dual, 12-bit voltage-output
DAC that attains high speed and low

MMODITY DACs |

|

|
power from the same die, the
TLC5H618. For power-sensitive appli-
cations, TI's TLC5618 features pro-
grammable settling time versus
power dissipation. In the fast mode,
the TLC5618 has a settling time of 2.5
us, and dissipates 8 mW. In the slow
mode, it dissipates 3 mW and settles in
12.5ps. A software-programmable
power-down mode further reduces
supply current to ImA.

This flexibility is made possible by
implementing a programmable-bias-
current technique for the output am-
plifier. As a result, “the designer can
trade off speed for power,” explains
Tom Lahutsky, new product develop-
ment manager for TI's data convert-
ers. Forinstance, he adds, the user can
optimize system performance versus
power consumed as needed by the ap-
plication. Plus, Lahutsky notes, the
DAC uses resistor-string architecture
to achieve well-matched resistors for a
high degree of linearity. Maximum dif-
ferential non-linearity for the
TLC5618 is +1 LSB, and integral non-
linearity is +4 LSB. |

The TLC5618 employs a single sup-
ply pin that interfaces to both analog
and digital circuits. This technique
permits the engineer to utilize a |
cleaner analog supply for both cireuits.
“However, to get maximum perfor-
mance from this device, the de-

| B signer must implement a

: Fo e L R v e e 3 proper layout to ensure that
(MSB) Dg O———={ | the digital currents do not get |
o 5 3 3 31 MSB . B

. -4l 104t Thermometer 36-bit i : OlgutA | back into the analog portion of

¢ o master decoder slave cells 1 Clouts | the circuitry,” asserts Lahut-

* O—+——=| flalch latch and i I sky. Furthermore, he contin-

5 P ‘ swilch I ] el PerEsTe . i

. S : d:IiIvers : i , ues, the 1efe.1‘ence voltage in
(L58)0 Oo—— 2 weighled . put is buffered, thereby
185 > 7 LSB current I making the DAC input resis-
oy : =it cells : tance code-independent. This
X | feature makes it easier to de-
0¥pp o— Bias genralor | _ocompz | Sign the reference generator
OGnp o—! : circuitry, because the source
AVpp o— I impedance of the reference can
Agwp 0! oy ! | be relatively high with low
Sleepo—: reference : OCOMP1 | (Ii:ll}:;let:i(eiflull'ements, states

: ' TI continues to add more fea-
""" e tures to this part by integrat-

REFLO REFI0 FSADJUST ing serial and parallel inter-

faces, thereby simplifying its
link to DSPs and microcon-

|

1. Harris Semiconductor’s HI5760 implements segmented current-source arrays i;;t;ud of a conventional
R-2R resistance ladder, to achieve a differential nonlinearity of +0.5 LSB, with an excellent spurious-free
dynamic range (SFDR) of 75 dB. This 10-bit, 125-Msample/s DACis fabricated in 0.6-um CMOS. It

consumes 190 mW at 5 V supply, and 45 mWat 3 V.

trollers. One such model in the
works is the TLC5618A with
burst-mode serial ports for
C2XX DSP family ICs. Other

J
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Applications 101: PWM Amplifiers
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With more than 85 models of

high power, high voltage and N PWM A l i ‘f i

PWM amplifiers, Apex Micro- e W mp e r S
technology has the off-the-
shelf solutions to help trim
your design time. You'll work

smarter, faster. You'll reduce New PWM

your circuit’s overall size and .
weight, plus reduce procure- Amp 11 fi er.

ment time and costs. Many SAO7

Apex power and PWM ampli-

fiers have evaluation kits Features

available to provide the * 500kHz Switching
hardware and PC boards to o Full bridge output 5V-40V
get our amplifiers wired into ¢ 5A output

your circuits fast! All Apex ¢ Digital and analog input
amplifiers are available for « One-inch square footprint
E.Ltn.rchase in single unit quan- « Fault protection

ities.

Toll-Free Technical
Assistance
1-800-862-1021

SA03/SA03/SA06

Features o S ——— -

e Up to 5000W continuous O cuRRENT é.v,

* 30A output cont. (SA03) |
| 20A output cont. (SA04) L =
{ 10A output cont. [SA06) outeuT

* 97% efficient
| ¢ Analog or digital output —A
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/ Torque Motor Control g

Australia, New Zealand (08) 8277 3288 /
Belgium/Luxembourg (323) 458 3033
Canada (613) 592 9540

Daehan Minkuk (02) 745 2761 PWii Amplifiers Product Selector Guide

Danmark 70 10 48 88

geutichlt;nd‘jggéiégl);ll4—503—10 Model  Efficiency Iour Supply Switching Thermal Power Full or
F:g:;’:((m)) i e Cont. Frequency  Protection  Delivery Half Bridge
Hong Kong (852) 23348188 SA01 97% 20A 16V-100V 42kHz Yes 2000W Full
Py Ty SA02 94% 10A  16V-80V 250kHz Yes 800W Full
Italia (02) 6640-0153 SA03 97% 30A 16V-100V 22kHz Yes 3000W Full
Nederland 31102882500 SA04 97% 20A 16V-200V 22kHz Yes 4000W Full
xfpﬂo"ég?;;g;;;m’ | SAO6 97% 10A 16V-500V 22kHz Yes 5000W Full
Gsterreich (1) 203-79010 SA07 94% 5A 5V-40V 500kHz Yes 200W Full
Peoples Rep. of China (852) 233488188 SA13 97% 30A 16V-100V 22kHz Yes 3000W Half
Rep. of South Africa (021) 23 4943 SA14 97% 20A 16V-200V 22kHz Yes 4000W Half
2VnG0p0re 657828927 SA16 97% 10A 16V-500V 22kHz Yes 5000W Half

nerstaripettae) 7 5w B, 15450 97% 5A  upto8OV 45kHz No 400W Full

United Kingdom (01438) 368-466 ‘ SA51 97% 5A up to 80V external set No 400W Full
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High Voltage Amplifiers Product Selector Guide

Model

PAO8
PA41
PA42
PA85
PA87
PA88
PA89

High Current Amplifiers Product Selector Guide

Model

PAO3
PAOS
PAO4
PA10
PA12
PA26
PA45

Supply

30V-300V
100V-350V
100V-350V
30V-450V
100V-450V
30V-450V
150V-1200V

Supply

30V-150V
30v-100V
30v-200V
20V-90V
20V-90V
5V-40V
30V-150V

Tour
Peak

200mA
120mA
120mA
350mA
300mA
200mA
100mA

Iour
Peak

30A
30A
20A
5A
10A
2.5A x 2
5A

IstanpBY

8.5mA
2mA
2mA

25mA

3.8mA
2mA
6mA

Slew
Rate

8V/us
100V/pus
50V/us

3V/us

4/us
1.2V/us
27V/us

Slew
Rate

30V/ms
40V/ms
40V/ms
1000V/ms
35V/us
30V/us
16V/us

Power
Dissipation
500W
250W
200W
67W
125W
25W
85W

New 8th Edition
Data Book

Here’s your Power Linear and
PWM Amplifier applications
text book. The new 8th edition
Apex Power Integrated Circuits
data book contains:

® 24 Application Notes

® 75 Power Linear product
data sheets

* 11 PWM Amplifier product
data sheets

Request your free

copy today!

On the web:
www.apexmicrotech.com

By E-mail:
prodlit@apexmicrotech.com

By phone:
1-800-862-1021
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LOW-COST COMMODITY DACs |

features include Serial Peripheral In- |
terface (SPI) and queued SPI (QSPI) |
support for linking with microcon- E
trollers. According to TI, the!
TLC5618A implements an internal |
state machine configured to handle |
both microcontrollers and DSPs. It 1
also is pin compatible with the E
TLC5618. Available in an 8-pin SOIC, !
the TLC5618 is priced at $4.20. :

Like TI, Exar's engineers are also
moving away from the R-2R ladder, .
and employing a resistor-string archi- i
tecture for improvement in a DAC’s !
linearity and de performance. With |
the R-2R, the input resistance and ca- |
pacitance varies with code, and this i
variation is greater than 20%. The re-
sistor-string technique makes the in- !
put resistance independent of code, |
and dramatically reduces variation in 1
capacitance with code, according to i
Hugh Wright, marketing manager for
standard ADCs and DACs at Exar. !

Using this approach, Exar has re- |
leased a family of 8-, 10-, and 12-bit |
voltage-output DACs. The i
XRD5408/10/12 family is designed for !
digital calibration in applications such !
as instruments, battery-powered |
equipment, remote industrial devices, |

cellular phones, and motion-control
SENSors.

Combining this architecture with a
0.6-pm CMOS process allows Exar’s
engineers have cut power consump-
tion to as low as 0.315 mW maximum
at 5V, while providing an output that
can swing rail-to-rail. In fact, Exar en-
gineers are planning to further im-
prove this drive capability, as they see
arising demand for voltage-output, ul-
tra-low-power DACs. The settling
time for the XRD family is typically 13
ms to 12 bits. The smaller die size has
enabled Exar to place this converter
in 8-pin SOIC and plastic DIP pack-
ages. In 1000-piece quantities, the
XRD5410 and XRD5412 are each
priced at $1.60 and $1.92, respectively.

Miniature Packages

To deliver low-power DACs in
miniaturized packages that are as
small as those used in discrete-compo-
nent designs, Analog Devices created
anovel circuit on a 0.6-pm CMOS
process. It houses 8-bit (AD5300), 10-
bit (AD5310), and 12-bit (AD5320)
voltage-output DACs in ultra-small 6-
pin SOT-23 packages. Consuming typ-
ically only 0.7 mW at 5 V, and 0.4 mW

COMPANIES LISTED IN THIS ARTICLE

Analog Devices Austin, TX 78744 (800) 998-8800

One Technology Way (512) 912-3736 CIRCLE 510

Norwood, Mass 02062 www.crystal.com

(781) 937-1428 CIRCLE 507 Linear Technology Corp.

www.analog.com 1630 McCarthy Blvd.

CIRCLE 504 Exar Corp. Milpitas, CA 95035-7417
48720 Kato Rd. (800) 454-6327

AKM Semiconductor Inc. Fremont, (A 94538 www.linear-tech.com

2001 Gateway Place (510) 668-7000 CIRCLE 511

Suite 650W WWW.exar.com

San Jose, CA 95110 CIRCLE 508 Sipex Corp.

{408) 436-8580 22 Linnel Circle

www.akm.com Harris Semiconductor Billerica, MA 01821

CIRCLE 505 P.0.Box 883 (978) 671-1907
Melbourne, FL 32902- CIRCLE 512

Burr-Brown Corp. 0883

6730 S. Tucson Blvd.

Tucson, AZ 85706 www.semi.harris.com
(800) 548-6132 CIRCLE 509
www.burr-brown.com

CIRCLE 506

Crystal Semiconductor
4210$S. Industrial Dr.

(800) 442-7747

Maxim Integrated Products
120 San Gabriel Dr.

Sunnyvale, CA 94086
www.maxim-ic.com
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Texas Instruments
Literature Response Center
P.0. Box 172228

Denver, C0 80217

(800) 477-8924, Ext.4500
www.ti.com

CIRCLE 513

at 3V, they're designed to operate
from a single 2.7- to 5.5-V supply.

An on-chip output amplifier allows
the output of the AD5300 family
DACs to swing rail-to-rail with less
than 10 ps of maximum settling time
to 12 bits. In addition, maximum lin-
earity performance for these convert-
ers is +0.25 LSB for the AD5300, £0.5
LSB for the AD5310, and +1 LSB for
the AD5320. Analog Devices’ product
manager Leo McHugh says that the
AD5300 series converters signal a
new trend of providing performance
and ultra-low power in ultra-small
packages, at commodity prices. In
1000-piece quantities, for example, the
AD5300, AD5310, and AD5320 are
each priced at $1.25, $1.70, and $2.50,
respectively.

To achieve accuracy in a small area,
the family employs a multiplying
string architecture with buffered volt-
age output (F"g.2). In this scheme, the
main DAC comprises 64 resistors rep-
resenting six MSBs, and a sub-DAC
consisting of only 63 resistors for six
LSBs. With a main DAC resistance of
40 kW, sub-DAC resistance of approx-
imately 80 kW, and correctly sized cou-
pling switches, the loading error is
about 1 LSB.

To ensure that the devices power
up to 0 V, and remain there until a
valid write takes place, the AD 5300
family implements a power-on reset
circuit. In fact, this feature is also be-
ing made available from other suppli-
ers, as designers have realized that
such devices tend to become unstable
as soon the power is applied. However,
each manufacturer is incorporating its
own solution to alleviate this problem.
Furthermore, to give the user a wide
dynamic output range, the DAC’s on-
chip reference is derived from the
power supply input. Because these
converters have to interface with mi-
crocontrollers and DSPs, the AD5300
series incorporates a versatile, three-
wire serial interface that is compatible
with SPI, QSPI, and Microwire inter-
face standards.

Multichannel Designs

Many designers are looking for
multichannel solutions from a single
package. To accomplish that, Analog
Devices is readying a dual version of
the AD5300 series with several addi-
tional features integrated on-chip.
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ANALOG OUTLOOK LOW-COST COMMODITY DACs |

Multichannel DAC solu-
tions are ideal for activating
valves, fans, and motors in in-
dustrial applications, where
several DACs are required.
To address such needs, Burr-
Brown has packed four 12-bit

voltage-output DACsona
single substrate. Previously,
users employed separate
DAC:s for each signal being
processed, which in turn, re-
quired separate tweaking.
Now, quad solutions, such
as Burr-Brown’s DAC7624/
25, that provide well-
matched DACs from a single
package, overcome this prob-
lem, says Bonnie Baker,
Burr-Brown’s applications
engineer. These quads also
offer two reference inputs: a
high and a low. Because the
voltage reference is not ref-
erenced to ground, the noise
via ground is eliminated,
notes Baker. Though many
DAC makers prefer CMOS
for low power and cost, Burn-
Brown has opted for 2-um
biCMOS for its quad models.

The biCMOS process exploits the low
cost advantages of CMOS, while incor-

VREF
O

2. Analog Devices’ 12-bit DACs exploit the low-power and high-

integration capabilities of a fine-line CMOS process, and the smaller

size of o multiplying resistor-string architecture to obtain high
performance from micro-miniature packages.

i industrial applications. Consequently,
1 the DAC7624/25 feature both single 5-

pin. An asynchronous reset
clears all registers to a mid-
scale on the DAC7624 or a
zero-scale on the DAC7625.
The DACT624/25 are de-
signed for 12-bit parallel data
input; the serial input ver-
sions are the DAC7614/15.
The quad DACT624/25 come
in 28-pin plastic DIP and
SOIC packages, and cost
$9.15 each in 1000-piece
quantities.

Burr-Brown uses the con-
ventional R-2R architecture
in its current 1C DAC solu-
tions. The manufacturer is in
the process of employing sili-
con chromium (SiCr) thin-
film resistors in versions to
come, to obtain better de
characteristics from a smaller
size. The company now uses
nickel-chromium (NiCr) thin-
film resistors.

The resistor string architec-

ture also is evident in Sipex’s, ’

12-bit SP9501/02/04 and
SP9601/02/04 low-cost, low-
power, voltage-output DACs,
as well as in Linear Technol-

i ogy's 12-bit model LTC1659. To reduce
i the DAC’s full-scale output sensitivity

porating bipolar structures to support !

the wide operating voltage needed in |

V and +5-V supply operation.

Another useful feature is the reset

i to the large weighting of the MSB
i found in conventional R-2R resistance

MODITY 12-BIT VOLTAGE-OUTPUT DACs
Power Maximum Maximum
Consumption | Setting time differential integral
Company Model Architecture Process (mW) (us) nonlinearity | nonlinearity Package
Analog AD5320 Multiplying 0.6-um CMOS 0.7 (typical) 8 (typical) +1LSB +4 LSB 6-pin
L ands resistor string 10 (maximum) and 8-pin uSOIC
ERrerann DAC7624/25 R-2R 2.0-umbiCMOS|  4.0/DAC 10 +1LSB +11SB 28-pin SOIC
Corp.* (quad) (typical)
Exar Corp. XRDS412 Segmented | 0.6-um CMOS | 0.24 (typical) | 13 (typical) +1 LSB +4 LSB 8-pin SOIC and
resistor string 8-pin DIP
[Einear LTC1659 Segmented 3.0-um 1.25 (typical) | 14 (typical) +0.5LSB +51SB 8-pin MSOP
Technology resistor string biCMOS and 8-pin SOIC
| | Corp.
MAX5352/5353 R-2R 1.2-mm CMOS | 1.5/0.9 (typical) | 14 (typical) +1LSB +1LSB/+2LSB | 8-pin uMAX
Maxim (low grade)
Pl e £0.5 LSB/
+1LSB (high
grade)
SP9501/9601 | R-2R with three | 3.0-um biCMOS |  16/2 (typical) 4/30 +0.75LSB +0.5LSB 8-pin SOIC and
| Sipex Corp. segmented (high grade) (high grade) 8-pin DIP
MSBs +1LSB +1LSB
| (low grade) (low grade)
[ | TLC5618(dual) | Resistor string | 0.8-um CMOS | 8 (fast mode) | 2.5 (fast mode) +1LSB +4 LSB 8-pin SOIC
iy AN &3(slowmode)|  and 125
(typical) (slow mode)

I' Burr-Brown and Texas Instruments do not offer low-cost, single-channel 12-bit DACs, therefore, their representative quad and dual models are used here.

|




Send for our new ASIC and Assembly

Short Form Catalog

HERE’S YOUR beSt SOURCE

FOR digit&ll COMMUNICATIONS
astc products

—— --—---....a..g.u,l Stanford Telecom offers a wide range of
! Application Specific Integrated Circuits and
[ ASIC based assemblies, and subsystems

] designed specifically for superior perfor-

mance and enhanced cost effectiveness in

applications such as:

® Subscriber Modems for Internet Access
Over Cable

m Integrated VSAT Satellite Systems
s Wireless Data Communications
Our new SHORT FORM CATALOG

includes complete descriptions of the
Jollowing products and functions:

FORM CATALOG
Spectrum, Frequency Symsbesis and ® Modulator and Demodulator ASICs and

Assemblies for BPSK, QPSK or Spread
Spectrum oriented transmitters and

SHORT
Demodulation, Spread
Forwurd Error Correction Products for Dig

2ol Communications
receivers in either continuous or burst
operating modes

s Numerically Controlled Oscillator ASICs
and Direct Digital Frequency Synthesizer
Assemblies based on CMOS technology
with clock rates to 165 MHz

s ASICs for Forward Error Correction based
on Convolutional Encoding and Viterbi
Decoding at data rates to 45 Mbps

Contact us today for your copy

STANFORD
TELECOM’

480 Java Drive, Sunnyvale, CA 94089
Tel: (A08)7-45-2660  Fax: (408)541-9030
¢-mail: tpg.marketing@stelhg.com
Internet: www.stelhq.com
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Using Gage’s
ADCTest System

* ADCTest 1280
For 12 Bit A/D Chips
up to 80 MHz

* ADCTest 2440
For 24 Bit A/D Chips
up to 40 MHz

* GageScope Software allows
viewing of signals on screen

* SPEC Software allows
calculation of SNR, THD,
SINAD, SFDR, INL, DNL...

GaGa

GAGE APPLIED SCIENCES INC.
1233 Shelburne Road, Suite 400

South Burlington, VT 05403

Tel: 800-567-GAGE Fax: 800-780-8411
e-mail: prodinfo@gage-applied.com
web site: http://www.gage-applied.com

From outside the United States contact, Gage Applied Sciences
2000, 32nd Avenue Lachine, Montreal, QC. Canada HBT 3H7
Tel: (514) 633-7447 Fax: (514) 633-0770
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ANALOG OUTLOOK COMMODITY DACs |

ladders, Sipex uses a three-MSB seg-
mented design. In this scheme, the
three MSBs are decoded into eight,
equally weighted levels.

According to Sipex’s director of de-
sign engineering Alex Gusinov, this
design reduces the contribution of
each bit by a factor of four, thereby re-
ducing the output sensitivity to the
same number of mismatches in resis-
tors and switches. This also improves
linearity errors and stability, says
Gusinov. Other benefits of a seg-
mented design include a smaller
untrimmed linearity error, less trim
time, and lower cost. To further re-
duce the die area and cost of the DAC,
Sipex uses a proprietary 1800-
W/square, thin-film process, as op-
posed to the conventional 1000-
W/square process, Gusinov says.

Like Burr-Brown, Sipex and Lin-
ear Technology also prefer a biCMOS
process for DACs. Sipex has devel-
oped an inexpensive biCMOS process
to produce low-cost, single- and muliti-
channel 12-bit DACs based on the seg-
mented design—the 9501/02/04 low-
power units, and the 9601/02/04 very
low-power versions.

For example, the single-channel
9601 consumes only 2 mW (typical) at
+5 V, while the 9501 is rated at 16 mW
(typical) under similar voltage condi-
tions. The 9502 and 9602 are dual-
channel versions, and the 9504 and
9604 are quad models. The single-
channel DACs come in 8-pin (0.15-in.)
SOICs and plastic DIPs, and the duals
and the quads are offered in 28-pin
SOICs and plastic DIPs. In 1000-piece
quantities, the 9501 and 9601 are each
priced at $2.20. In similar quantities,
the dual versions cost $4.70, while the
quads are priced at $9.40.

A-Z Architecture

Many consumer digital audio appli-
cations need DACs with high resolu-
tion and a wide dynamic range. Yet,
they must consume low power, while
living in a reasonably small package.
In fact, these audio products demand
DACs with resolutions of 18 bits or
better, and a dynamic range of over 90
dB. At this performance level,
trimmed resistive DAC archirectures
run out of steam. To address these re-
quirements without penalizing the
user, manufacturers like Crystal
Semiconductor and AKM Semicon-

ductor have adopted the A-X architec-
ture with fine-line CMOS processes.

Using a single-bit, A—X modulation
technique, Crystal Semiconductor’s
24-bit stereo DAC CS4390 has raised
the performance bar to a 106-dB dy-
namic range. It also has a 115-dB sig-
nal-to-noise ratio and -97 dB of total
harmonic distortion (THD), plus noise.
Also, the A-Z technology alleviates
the drift problems encountered in re-
sistive-based DAC solutions. In addi-
tion, a fine-line CMOS process allows
higher integration at lower cost.

Furthermore, the technology per-
mits adjustable system sampling
rates, including 32 kHz, 44.1 kHz, and
48 kHz. The chip consumes 185 mW at
5 V. To enable easy upgrades from 20
to 24 bits, the C84390 is pin-compati-
ble with the company’s flagship 20-bit
CS84329 DAC. The 24-bit stereo
CS84390 comes in 20-pin SSOP and
DIP packages. In lots of 1000, the
CS4390 is priced at $5.30 each.

Portable audio applications are de-
manding even further cuts in DAC
power consumption, while maintain-
ing higher resolution and ac perfor-
mance. Engineers at AKM Semicon-
ductor have developed a multibit A-X
architecture that promises to slash
the power by one-fifth without sacri-
ficing the audio quality of high-resolu-
tion DAC ICs. The multibit modula-
tor also reduces the oversampling
rate, which translates into slower
clocks. And, that means lower power
in CMOS.

The multibit A-X architecture is
implemented in AKM's 18-bit AK4350
stereo DAC. Offering a dynamic range
of 92 dB with a SINAD of 85 dB, the
AK4350 boasts power consumption of
only 7.4 mW at 2 V. It comes in a 24-pin
VSOP, and requires no external com-
ponents. The 18-bit stereo DAC
AK4350 carries a price tag of $2.95 in
5000-piece quantities.

Selecting the right DAC chip from
this ocean may not be as simple. Each
device is different. And what looks
good on paper may not be true in real-
world applications. To help engineers
evalute the part fully, suppliers have
begun to offer evaluation boards and
modules with application notes. In
some instances, they are also provid-
ing complet reference designs that go
beyond the evaluation level to imple-
mentation in specific products.
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Electronic Design Automation!

‘The Results Are In! An invaluable
study for those involved in EDA

The 1996 Electronic Design Automation Study
sponsored by Electronic Design magazine,
provides critical survey information
with a focus on EDA marketing
executives and user/engineers.
Conducted by the market

research firm, EDA Today, L.C.,
results have been compared,
compiled, and studied to serve

as strategic marketing
opportunities for suppliers.

-~ Swurvey results will
_ present information on:
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size of design teams, budgets, and companies
« Platform trends, hardware and operating systems
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One function generator tops all others.
The D5345 from SRS.

Direct Digital Synthesis (DDS) has become the technology of choice in function generator design. And
for good reason - DDS offers remarkable frequency accuracy, outstanding spectral purity and versatile
modulation functions that other techniques can't achieve. SRS pioneered DDS technology with the
DS345 Arbitrary Function Generator, which tops all others in performance and value, and offers the
widest range of features of any generator in its class. It comes fully loaded with internal AM, FM, PM,
and burst modulation, phase continuous frequency sweeps, arbitrary waveforms up to 16 kpoints deep,

and a frequency range extending to 20 MHz. At $1595, there simply isn't a better value.

DS5345....$1595 (us. ist)
* 1 pHz to 30 MHz

¢ 1 pHz frequency resolution

¢ Sine, square, ramp and
triangle waveforms

¢ 12-bit, 40 Msample/sec,
16 kpoint arbitrary waveforms
with supporting software

* 2.5,50r10 MHz ref. input

¢ AM, FM, PM, log and linear
sweeps, burst mode

* GPIB and RS-232 optional

The SRS family of function
generators also includes the
DS340 15 MHz ...$1195

(U.S. list)

DS335 3 MHz ....$995

(SRS,

Stanford Research Systems
1290-D Reamwood Avenue
Sunnyvale, California 94069
Tel (408) 744-9040

Fax (408)7449049
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Electronic Design
Automation

Printed-Circvit Board Changes
Enable New Design Possibilities

Designers Must Cope With An Evolving Market, And
Understand Complex Advances In Pc-Board Technology.

Cheryl Ajluni

rinted-eircuit board (pe-board) design is much
P different now than it was five years ago. A

changing market and emergence of social is-
sues have worked to shape a new environment for
designers (see “New pc-bowrd challenges,” p. 84).
Technical advances have placed extreme pressure
on existing pe-board tools to continue to provide the
desired performance and quality results in a

basic schematie-capture tools) can now run on PCs.
And, these high-end tools, which include high-speed
interconnect design toois, pe-board autorouters, and
Verilog simulation tocls, are now available in the
same form on NT as they were on Unix.

This is advantageous for designers because, as
Rick Almeida, vice president of marketing, PADS
Software, Marlborough, Mass., explains, “Since

SPECIAL

REPORT

shorter time.

Today, as designs be-
come more complex, ex-
isting tools are being
pushed to their perfor-
mance limits. While is-
sues such as packaging,
advances in materials,
and the desire to raise
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wa Unix no longer offers
. the performance or
functionality advan-
tages that it used to, the
platform is really now a
choice for customers
based on their own com-
puting strategies.”
While there has been

the level of design to the
true “system” level are
certainly representa-
tive of the types of
changes coming down
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much speculation on

how quickly the migra-
phavie e e tion from Unix to NT
e ¢ will take place, the real-
frcans™ e | ity is that it is not going

the road for pe-board
design, it is the issues of
migration to NT, high-
speed design, and pc-
board virtual prototyp- ;
ing that promise to have

a more immediate impact on pe-board design.

One widely discussed issue is the movement away
from Unix toward Windows NT. The move has been
promptec by the evolution of PC performance to the
point where there’s no longer a difference between
the power of tools on an Intel workstation versus
those on a Unix workstation. And, for all practical
purposes. Intel workstations are cheaper.

Having NT as a viable solution means that today’s
PCs can run many EDA applications just as fast as
Unix workstations. It also means that high-end
EDA tools (as opposed to low-end pe-board layout or

14
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to happen overnight.
Some Unix diehards
have even been he:ard to
utter the words, “I will
die before I switch to
Foez suw NT.” The reason they
Art Courtesy: OrCAD  feel so strongly is that until recently, the perfor-
mance they got {from Unix was unmatched by Win-

dows-based applications.
Mark Noneman, Interconnectix Business Unit
Director, Mentor Graphics, Wilsonville, Oregon, ex-
plains it this way: *“These users design complex sys-
tems; resolving high-speed issues is just adding to
their daily tasks and requires high-performance
computers. On this Unix base, the migration seems
slow, due in particular to the investment in Unix
seripts to manage databases and design processes.
However, the perceived lower cost of ownership of
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NT seems to play more in its favor. The
challenge for these users is to provide
them a solution that ensures Unix-NT
cross-platform compatibility—because
the migration won't be done at
once—as well as provide similar per-
formance on both platforms, especially
for CPU-intensive tasks.”

Although the migration from Unix to
NT is widely publicized. there is an-
other migration path from Windows 95
to NT that plays a more defining role in
pushing NT machines to support pe-
board design. Until recently, pe-board
designers designing lower-end con-
sumer products have been able to get
the performance they needed from cur-

rently available EDA tools running on a
Windows 95 platform. But, what’s hap-
pening now is that many of these de-
signers are being driven by market
pressures and higher system perfor-
mance demands toward more complex
high-speed designs.

For this new breed of pe-board de-
signer. migration to NT offers them the
ability to access performance capabili-
ties in a similar environment to the one
they are using today. The initial major
shift to NT appears to be from these pe-
board designers, and is attributed pri-
marily to the fact that the high-end
tools they require are now available on
PCsrunning NT.

The migration to NT offers signifi- |
cant benefits to both the company and
the pe-board designer. For example,
many companies can drastically reduce
costs and improve efticiency by elimi-
nating the need to put both a worksta-
tion for KDA tools and a PC for such
business applications as e-mail or word
processing on a designer’s desk. With
an NT solution, the designer can con-
solidate all applications onto one PC
and still get the same functionality.

As Dave DeMaria, vice president
and general manager of pe-board prod-
ucts, Cadence Design System, San
Jose, Calif., explains, “This is great
news for designers. Now, they can have

New Printed-Circuit-Board Challenges

design industry is the relentless consolidation of pe-

board vendors. This is due to several factors. including
the recent upsurge in mergers and acquisitions. Industry
analyst Gary Smith, Dataquest, San Jose, Calif., predicted a
few years back that 75% of pe-board vendors would not ex-
ist in the coming years, and so far, his analysis is correct.

This presents a key risk and concern for pe-board design-
ers, as it is extremely painful when vendors disappear. Of-
tentimes, this means that tools designers have grown accus-
tomed to using die—requiring them to seek out new tool
options. Examples of major mergers that have had profound
impact on the industry include the acquisition of Racal-
Redac by Zuken, Cadence’s acquisition of Cooper & Chyan
Technology—which subsequently acquired UniCAD—Syn-
opsys’ acquisition of Viewlogic, and the acquisition of Mi-
croSim by OrCAD.

One issue dramatically changing the pe-board designer’s
entire purchasing decision process is the fact that the “tra-
ditional” tools that comprise the pe-board design flow, such
as schematic-capture and pe-board layout, are not very dif-
ferent from one EDA vendor to another. The effect of this
fact is threefold.

First, it means that pe-board designers need a com-
pelling reason to switch from their current toolset. Win-
dows NT, the need for high-speed tools, unhappiness with
or the disappearance of their current supplier, all tend to be
the major reasons for designers to switch. Second, pe-
board designers need to find a vendor that is going to be a
“partner” with them and, more importantly, be around to
support them. As a result, the criteria for selection has
changed from the ‘capabilities’ of schematic capture and pe-
board editing to a combination of:

* Does the vendor have a solution that is going to solve
nyy problems today and rwn on the platform, like NT, that [
need? Do they have a viable solution for high-speed design?

* Does the vendor have a forward-looking vision and the
ability to deliver on that vision? For example, do they have

A key issue facing pe-board designers and the pe-board
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the resources and technology to make that vision a reality?

o Is the vendor going to be around? Do they have the fi-
nancial resowrces? Are they growing? Do they have sup-
port near you?

The third and final point is since most pe-board designers
already have a pe-board system, a key factor affecting the
designer’s purchasing decision is the ease of transition from
the old systemn to a new one. This often involves design and li-
brary translations, as well as retraining on the new tools. Pe-
board vendors that offer services to help with this transition
can be of great benefit to the designer.

Traditionally, pe-board design solutions have been seg-
mented into three main toolsets: CAE (schematic capture,
digital and analog simulation), FPGA design, and pe-board
layout. Another major change occurring is the need to more
tightly integrate these three pieces of the design process to
better deal with both the technology demands and the con-
tinued pressure to shorten design cycles. Consequently, if
vou consider CAE and FPGA design as the engineering en-
terprise tool, then we begin to see the pe-board decision be-
ing lumped into the engineering tool enterprise decision.

The impuact of this need is that pe-board designers are
now looking for a more tightly integrated complete solution,
while still demanding that each piece of the solution be “best-
in-class.” However, more value is based on integration. The
impact on vendors is the realization that they must provide a
mote complete solution that includes real front-end CAE,
FPGA design and pe-board layout in a single unified solu-
tion. As aresult, pe-board vendors will become “full solution
vendors” providing the infrastructure for pe-board design,
including such technologies as design capture, Verilog simu-
lation, and pe-board layout. And, they will integrate best-in-
class point tools, such as FPGA synthesis, and various analy-
sis point tools, such as RF tools, into their design flow.

Contributed by Dave DeMaria, vice president and
general manager of pe-hoard products, Cadence Design
Systems, San Jose, Calif. For more information on this
topic, see the company’s web page at www.cadence.com.




Take your PIC® from 4 Unique Sessions

Introductory User Session — Half Day
New to PICmicro MCUs? In this comprehensive afternoon session you'll learn about:
¢ PICmicro MCU Architecture and its simple 33-58 word instruction set
* Reducing development time with MPLAB™ integrated Development Environment
provided FREE at the seminar
« Still want more? Attend the Advanced Session at no additional charge
¢ Refer your Purchasing Manager to our Purchasing Session and receive a FREE GIFT!

Advanced User Session — Full Day includes Lunch

Experienced PICmicro users! Attend this full day technical session to explore:

e Microchip’s evolutionary Enhanced PICmicro Core, the Next Generation of
microcontroller devices featuring:
- 2MB Linear Agdress Space - Advanced features support simple code development
- Fully compatible with existing Microchip devices

* More than 50 NEW Products/NEW Peripherals/NEW Development Tools

* The latest Tips & Tricks compiled by the experts

Purchasing Professionals Session - Half Day
Join us for an afternoon of information you need to maximize your purchasing power:
¢ Microcontrollers — what are they, where are they used?
* Analyze the total cost of OTP, ROM and FLASH MCU ownership through case studies

KEEL0Q® Security Solutions Session — Evening
A 1-1/2 hour evening session on Microchip's patented, advanced code-hopping security
technology with interactive demonstrations and more!

Plus Special On-site Development Tool Pricing
New SIMICE hardware simulator: $99; MPLAB™CA17 comoiler: $299; fuzzyTECH® MP Explorer
development kit: $79; KEeLoQ Evaluation Kit: $199; PICSTART®Plus programmer: $149. FOB USA

REGISTRATION OPTIONS

1 FREE 2 $40 v 3 $149 usorsuss 4 $60 uso
Pre-registration for Pre-registration for the Pre-registration with On-site registration for
the Purchasing or Introductory Session, PICSTART Plus purchase, Introductory, Advanced or
KeeLoQ Sessions. Advanced Session, or Both! includes seminar cost. Both Sessions!

Pre-Register and Save! CALL 1-800-437-2767

or register online: www.microchip.com/seminar
Seating is limited. Please have your VISA or MasterCard ready.

For Mexico and South America, please contact your local Microchip representative or distributor to register.

MICROCHIP

The Embedded Control Solutions Company ®

“he Microchip name, logo, PIC, PICSTART, KEELOG are registesed trademarks of, and MPLAB, PICmicro ai
in the USA and otfmer countries. fuzzyTECH is a registered iradamark of Inform Softwire Corp. © 1998 Mncvodup Techno!ogy inc. AllT ngh\s veserved
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Arizona Phoenix June 22 June 23
California San Jose May 11 May 12
Irvine June 8 June9
Westlake June 10 June 11
San Diego June 24 June 25
Colorado Denver June 8 June 9
Connecticut New Haven May 13 May 14
Florida Orlando June 15 June 16
Tampa June 17 June 18
Georgia Atlanta June 1 June 2
lllinois Chicago May4 May5
Indiana Indianapolis May6 May7
Kansas Kansas City May 20 May 21
Massachusetts Boston May 11 May 12
Michigan Livonia (Detroit) May 18 May 19
Minnesota Minneapolis June 1 June 2
missouri St. Louis May 18 May 19
North Carolina Raleigh June3  June 4
New Jersey Saddle Brook  May 13 May 14
New York Islandia, L.I. May 11 May 12
Rochester June 17 June 18
Ohio Dayton Mayd4 May5
Cleveland May 20 May 21
Oregon Portland May 13 May 14
Pennsylvania  Philadelphia June 15  June 16
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Austin June8 June 9
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Utah Salt Lake City  June 10 June 11
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Canada
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Ottawa, ONT June3  June 4
Toronto, ONT ~ June 15 June 16
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Vancouver, MB June 24 June 25
Mexico Guadalajara June 22 June 23
Mexico City June 24  June 25
South America
Argentina Buenos Aires  May 18 May 19
Brazil Sao Paulo May 21 May 22

Door Prizes include Hewlett-Packard
Logic Dart and other great tools!
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all the tools they need on a single plat-

form. In addition, with the flexibility of

portable PCs coupled with the advan-
tages that the web provides, they have
new freedom to work remotely, includ-
ing from home, using hot design tools,
while still being plugged in to their cor-
porate network.” Tom Hanson, mar-
keting communications manager, Accel
Technologies Inc., San Diego, Calif.,
adds “the NT solution can fit into busi-
nesses of any size in any environment,
worldwide. Today’s engineering design
group size ranges from one person to
networked global entities—the NT en-
vironment adapts easily to all of these.”

The lower cost of hardware owner-
ship and administration also is a prime
benelit for those who adopt NT. But, ap-
plication availability, ease of use, and in-
tegration with the rest of the company

have left doubts as to whether or not the
migration is 4 good idea. For pe-board
designers, these fears are calmed by the
fact that a broad range of EDA tools
running on NT are already available.
And, although there may be a learning
curve associated with using a new oper-
ating system and potentially new EDA
tools, this too is made easier by the fact
that many EDA companies, anticipating
this period of transition, now offer
mixed-environment solutions (see the
table). Such solutions allow EDA tools
to operate identically in both environ-
ments and maintain full cross-platform
compatibility for all design files.

Going High Speed?

While a larger number of high-speed
devices are being designed as ICs, they
must ultimately be managed at the

board level. Managing such high
speeds turns out to be a very difficult
task because it leads to problems with
timing, signal-integrity, and EMI.

Shrinking silicon feature size, lower
voltages, and increases in system ca-
pacity and performance have strained
existing tools to their limits. The side
effects of these changes is increased
edge rates which in turn create ringing,
reflections, excess radiation and timing
issues, and reduced system immunity
to signal distortion.

Dave Kohlmeier, president HyperlL-
vnx, Redmond, Wash., explains: “Just
as in deep submicron IC technology, in-
terconnect delays have become a major
issue in the design of the IC. The sys-
tem designer is finding out that net de-
lays on the pe-board have become an is-
sue to deal with as well. However, delay

What You Need To Know

igh-speed interconnect issues promise to dramatically
H impact the pe-board design process as well as the role

designers play in that process. The pe-board designer’s
role, for example, must change to encompass a better un-
derstanding of the engineer’s requirements and how to im-
plement them in the physical domain. Pe-board virtual pro-
totyping tools will help in this respect, but, as Gary Smith,
EDA Analyst, Dataquest, San Jose, Calif., points out,
“Roughly 80% of today’s board designers are not degreed
engineers.” So, the question then becomes: How much engi-
neering will the pe-board designer really need to know in
the future, and where will the training come from?”

The easiest answer is that pe-board designers will need to
become “engineering-aware.” This does not mean, however,
that they will need to become engineering experts. On the
contrary, pe-board virtual prototyping tools capture much of
the design engineer’s knowledge, in the form of constraints
or pre-routed sections of the design, and pass it on to the pe-
board designer in the physical form that he or she can under-
stand. Mark Noneman, Interconnectix business unit direc-
tor, Mentor Graphics, Wilsonville, Ore., agrees with this
assessment, adding that “board designers will need to know
something about electrical engineering, but they shouldn’t
have to learn how to solve differential equations.” On the
other hand, while the engineering expertise might not be a
requirement, for the pe-board designer committed to learn-
ing more about engineering, it offers not only a way for them
to contribute more intelligently to the design process, but a
means to potentially open up new career doors.

And where will this training come from? Fortunately
there are a number of ways design engineers and pe-board
designers can gain practical information on signal integrity
and high-speed interconnect design. For example, many
universities, such as the University of California at Berke-

ley, offer two- or three-day short courses. A number of
EDA companies and other third-party organizations, such
as Mentor Graphics or the Copper Connection, San Jose,
Calif., also offer similar high-speed pc-board technology
classes. Of course, for many pe-board designers, most of
this knowledge is picked up through on-the-job training, or
by attending industry trade shows, such as the Printed-
Circuit Board Design Conference.

For the pe-board designer who either doesn’t have the
time, interest, or access to the resources to acquire such
knowledge, don’t worry. Intelligent “expert system” tools
are emerging that may virtually eliminate the need for ex-
tensive training in the future. As Keith Felton, director of
marketing for high-speed design, Viewlogic Systems
Group, Marlboro, Mass., explains, “Pc-board designers will
be presented information in their own language.” For ex-
ample, instead of being presented with: the signal needs to
be 2 ns shorter, the pe-board designer will be presented
with: take one-half inch of the trace length.” And, if any
training is required, it will most likely come from the EDA
vendors, and relate to how to use a particular tool, as op-
posed to the pe-board designer needing to learn more about
the specifics of engineering.

But to remain competitive in the industry, pe-board de-
signers will not only need to know about engineering, but
be able to understand both the physical and electrical im-
plications of design decisions they are making. They also
must understand the impact of their decision to the down-
stream process in fabrication, assembly, and test. As Rick
Almeida, vice president of marketing, PADS Software
Inc. Marlborough, Mass., summarizes, “Board designers
will be pulled in both directions, and the successful ones
will be those skilled enough to manage all of the demands
placed on tomorrow’s designs.”
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times on the pe board are not just trace
delays; it includes signal integrity is-
sues sometimes referred to as ‘flight
times.” As a result, pe-board tools are
being forced to become ‘signal-in-
tegrity’ aware.”

In the past, signal integrity and EMI
were dealt with by using manual place-
ment and routing tools and on-line
analysis packages. By ensuring that all
high-speed constraints were met, these
techniques effectively kept signal-in-
tegrity and EMI problems at bay.

According to Christopher Clee, tech-
nical marketing manager, Zuken-Redac,
Inc., Santa Clara, Calif., ““The real prob-
lem is not that signal integrity issues ex-
ist within a pe-board design environ-
ment; it is that, in many of today’s
designs, a large percentage of nets have
these problems and, therefore, manual
techniques are no longer adequate.” Pe-
boards are particularly critical as the
electrical length of traces compared to
the rise times of today’s devices makes a
large percentage of the nets on a board
behave like a transmission line.

Unfortunately, the issue of high-
speed cannot be ignored. By not dealing
with it, or not addressing it properly, de-
sign teams run the risk of developing
quality-related issues in their final
products. Such issues might include
products that operate intermittently or
have low yields in manufacturing; both
of which can mean death to a company
trying to get a product to market before
the competition.

The only way to combat this is to de-
sign high-speed problems out of the de-
sign. This means that pe-board tools
must become more focused on solving
signal integrity, emissions, and
crosstalk issues. And, as PADS’ Rick
Almeida adds, this also means that
“they will have to route the traces
based on smart rules to assure the sys-
tem meets speed specifications.”

But it goes much farther than this.
Using signal integrity analysis tools for
analysis of a pc-board design at the end
of layout no longer works for many of
today’s leading edge pe-board design-
ers. One way to resolve this issue is by
considering the physical ‘constraints’
up front in the early phases of the de-
sign process. This means a shift from a
back-end post-layout analysis of the
completed pe-board layout to up front
tools that will allow early exploration of
the design and the development of the
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constraints that will drive placement
and routing.

Such a shift will require new physi-
cal tools for the design engineer as well
as a change in design methodology.
Analysis technology, such as signal in-
tegrity, timing, and EMI, also will need
to be coupled with constraint manage-
ment tools and with placement and
routing tools.

The issue of models also must be ad-
dressed. Although IBIS provides a
standard for signal integrity models, it
lags behind the leading-edge technol-
ogy. What'’s needed is the flexibility to
model these complex devices while still
staying ahead of the technology curve.

For the pe-board designer, all these
changes boil down to the need for in-
creased knowledge of the issues relat-
ing to high speed (see “What you need
to know,” p. 86). Pe-board designers
must be able to identify edge-rate
problems and their effect on the perfor-
mance of a design, as well as under-
stand how to make changes to minimize
these effects. They must get up to
speed on tools used to predict and iden-
tify signal problems in the layout be-
fore prototyping. And, they will need
tools with a much higher level of au-
tomation. Design engineers, on the
other hand, will need to get more in-
volved in the physical interconnect de-
sign and will require a wider set of con-
straints that they can use to control
downstream processes.

Virtual Prototyping

Pe-board virtual prototyping tools
have been identified as one way to
bridge the gap between the design en-
gineer and the pe-board designer. They
are used in the area of the design flow
where the engineer and designer func-
tions merge. They are specifically de-
signed to increase the cooperation and
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communication between the design en-
gineer and the pe-board designer. Accel
Technology’s Tom Hanson, extends this
definition by including “cohesive pro-
ject management teams that rely on
analysis, project management, commu-
nication and floor-planning tools up
front. These teams often include
nonengineers, such as purchasing man-
agers. All have a unique way to define a
‘successful product release,’ yet all
share the goal of growing their business
through timely and profitable product
release. To beat this design time clock,
teams must take all physical aspects of
pe-board layout and design into account
as early as possible to minimize design
iterations and maximum compliance.”
Virtual prototyping tools work by al-
lowing the design engineer to do early
concurrent exploration of the design
and derive the constraints. Such explo-
rations might include floorplanning the
design to meet timing requirements,
signal integrity optimization, or syn-
thesis of critical nets to meet electrical
requirements. If the prototyping tool is
a robust solution, then all constraints
derived during exploration can be auto-
matically passed to the <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>